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CEE formEr DEpartmEnt HEaD - Jim GarrEtt

Dear Friends, 

I thank my colleagues in the CEE department for giving me this opportunity to say farewell 
as the head of CEE. On January 1, 2013, I was named dean of CIT.  While I am extremely 
excited and honored to have been selected to lead the college, I will say that I will miss 
being the head of our excellent Department of Civil and Environmental Engineering here at 
Carnegie Mellon University.

The CEE Department is thriving! This year, the department has hired several new faculty 
members to join an existing group of excellent, award-winning, and hard-working faculty.  It 
also enjoys a robust enrollment of very high-quality undergraduate and graduate students.  

I have appointed Professor Irving Oppenheim as acting head of the department and he has 
been doing an excellent job. A search committee for the next department head has been 
formed and is being led by Professor Mitch Small, to whom I am grateful.  At the time of 
writing of this letter, the new head had not yet been named, but I expect a new department 
head to be named in the near future. Through all of this change, the CEE staff members 
have done a superb job of keeping everything under control and running smoothly.

We have recently learned that Dr. Subra Suresh, currently the director of the National 
Science Foundation, formerly the dean of Engineering at MIT, and a member of both 
the National Academy of Engineering and the National Academy of Science, will be the 
ninth president of Carnegie Mellon University. We are extremely pleased and excited by 
his selection and very much look forward to excelling further under his leadership.  At the 
same time, I would like to thank most sincerely President Jared Cohon, a member of the 
CEE department, for his inspiring leadership of the university over the past 16 years. Under 
President Cohon’s leadership, the university has grown in stature, size, and endowment, 
while at the same time becoming an even more collegial place to work and study.  All of us 
look forward to President Cohon returning to the CEE Department as a full professor after 
his sabbatical leave for the coming academic year.

This issue chronicles the recent accomplishments of CEE students, faculty, and staff. 
In particular, you’ll learn about current energy-related research ranging from Associate 
Professor Kelvin Gregory’s work on microbial fuel cells to Assistant Professor Mario 
Bergés’ use of sensing technology to manage energy use in buildings. The projects featured 
in this issue are only a sampling of the unique and valuable research efforts taking place in 
CEE, and we are proud to recognize the department’s collective achievements.

I have truly enjoyed my six and a half years as the head of the CEE Department. I already 
miss my daily interactions with the CEE students, faculty, and staff. The department 
has a wonderful culture of excellence, respect, collegiality, and cooperation. This culture 
transcends the faculty, student, staff, and alumni communities. I greatly enjoyed working 
with the tremendously talented and innovative faculty, the devoted and highly effective 
staff, the enthusiastic and hard-charging students, and the highly successful and supportive 
alumni of the CEE department. I thank you all for making these last six and a half years 
as department head, and the previous 16 years as a faculty member, extremely enjoyable 
and rewarding. I now look forward to working with you all, and those from the other 
departments in CIT, to take the College of Engineering to even higher levels of success.

I end this letter as I always do by thanking all of our loyal and generous alumni who support 
the CEE department in so many important and much appreciated ways. I am truly grateful 
for your support and ask that you please continue to support our excellent department in its 
next phase of transcendence.

Sincerely,

Jim Garrett
Former Head of CEE (2006-2012)
Current Dean of CIT (2013-)
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CmU Engineering Students Enjoy 
High rankings, Good prospects

CEE is proud to announce that its graduate engineering programs have once again achieved high 
rankings in the U.S. News & World Report’s annual Best Grad Schools report. In early 2013, CEE’s 
Environmental Engineering graduate program was ranked seventh in the nation for programs of its 
kind, and its Civil Engineering graduate program was ranked tenth. Carnegie Mellon University was 
also recognized for its excellence in engineering overall, ranking fifth in the list of best engineering 
schools.

CEE’s undergraduate engineering programs also received excellent rankings in USNWR’s Best 
Colleges Report, with the Environmental Engineering program ranking ninth in the nation and the 
Civil Engineering program ranking thirteenth. Carnegie Mellon University ranked eighth in the list 
of U.S. undergraduate engineering programs. 

And there’s more good news for CEE engineers. In a recent list of the 15 most valuable university 
degrees, Forbes.com ranked environmental and civil engineering fifth and sixth, respectively. 
“These aren’t majors that anyone could do. They’re hard, and these programs weed people out,” said 
Katie Bardaro, lead economist at compensation research firm PayScale. “However, there is a high 
demand for them and a low supply of people with the skills, so it drives up the labor market price.” 

Carnegie Mellon University does 
not discriminate in admission, 
employment, or administration of 
its programs or activities on the 
basis of race, color, national origin, 
sex, handicap or disability, age, 
sexual orientation, gender identity, 
religion, creed, ancestry, belief, 
veteran status or genetic informa-
tion. Furthermore, Carnegie Mellon 
University does not discriminate 
and is required not to discriminate 
in violation of federal, state, or lo-
cal laws or executive orders.

Inquiries concerning the application 
of and compliance with this state-
ment should be directed to the 
vice president for campus affairs, 
Carnegie Mellon University, 5000 
Forbes Avenue, Pittsburgh, PA 
15213, telephone 412-268-2056.  

Carnegie Mellon University publish-
es an annual campus security and 
fire safety report describing the 
university’s security, alcohol and 
drug, sexual assault, and fire safety 
policies and containing statistics 
about the number and type of 
crimes committed on the campus 
and the number and cause of fires 
in campus residence facilities dur-
ing the preceding three years. You 
can obtain a copy by contacting 
the Carnegie Mellon Police Depart-
ment at 412-268-2323. The annual 
security and fire safety report is 
also available online at http://www.
cmu.edu/police/annualreports/.

CmU Selects ninth president

Carnegie Mellon University has selected Dr. Subra Suresh as its new 
president, succeeding Dr. Jared L. Cohon, who led the university to 
unprecedented growth during his 16-year tenure. Dr. Cohon will 
step down June 30, 2013. Dr. Suresh will assume office on July 1. “I 
am truly honored to have the opportunity to lead Carnegie Mellon 
University as its ninth president,” he said.

Dr. Suresh is the director of the National Science Foundation (NSF), 
a $7 billion independent government science agency charged with 
advancing all fields of fundamental science, engineering research, 
and education. He was nominated for the NSF in 2010 by President 
Barack Obama and unanimously confirmed by the U.S. Senate.

Previously, Dr. Suresh served as the dean of the School of 
Engineering at the Massachusetts Institute of Technology (MIT). He is currently on leave as the 
Vannevar Bush Professor of Engineering at MIT while serving as director of NSF.

Dr. Suresh received his Bachelor of Technology degree from the Indian Institute of Technology, 
Madras, in First Class with Distinction; a master’s degree from Iowa State University; and a 
Doctor of Science degree from MIT. Following postdoctoral research at the University of 
California, Berkeley, and the Lawrence Berkeley National Laboratory, he joined the faculty of 
engineering at Brown University in December 1983, and was promoted to full professor in July 
1989. He joined MIT in 1993 as the R.P. Simmons Professor of Materials Science and Engineering 
and served as head of MIT’s Department of Materials Science and Engineering during 2000-2006.

The Carnegie Mellon community welcomed Dr. Suresh and his family at a February 21 celebration 
on the Pittsburgh campus.
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what do deep-sea bacteria have in common with your 
refrigerator? Both are the subject of CEE research 
efforts concerning energy generation and use, and may become key factors in the way we 
think about energy. In the face of climate change concerns coupled with a rising demand for 
power, researchers are striving to develop energy technology that will meet consumers’ needs 
while preserving the health of the environment. By tackling energy challenges from numerous 
directions, CEE researchers can give communities the tools they need for the sustainable 
generation and use of energy.

Developing microbial fuel cells 
for remote power generation
A bacteria-powered fuel cell has been 
busily running in CEE Associate Professor 
Kelvin Gregory’s office refrigerator for the 
past six years, but Gregory doesn’t seem 
to mind. Gregory’s recent research, done 

in collaboration with 
Professor of Mechanical 
Engineering Phil leduc, 
centers on the utilization 
of electricity-generating 
bacteria in remote, self-

Photo and accompanying diagram of Associate 

Professor Kelvin Gregory’s microbial fuel cell

powered electricity generation, and the fuel cell is a 
testament to the project’s success. 

A fuel cell is a device that physically separates 
a chemical reaction into fuel production and 
oxidization, producing an electric current. Gregory 
studies microfluidic fuel cells, in which the two 
reactions are separated by fluid moving slowly 
through small channels. Having researched fuel 
cells during his post-doctoral work, he decided to 
pursue the topic further at Carnegie Mellon. He 
was aware that a particular species of bacteria called 
Geobacter could produce electricity, and wanted to 
approach this unique feature from a technological 
standpoint: could humans combine the electricity 
generation capabilities of these bacteria with 
microfluidic fuel cell technology?

To address the question, Gregory set out to 
develop a tiny fuel cell that could be powered by 

bacteria. The project was based on previous 
experimentation with a crude fuel cell 

composed of a wire half-submerged in ocean 
floor sediment. As electricity-generating 

bacteria in the sediment colonized an electrode on 
the submerged end of the wire, the electricity they 
produce traveled through the wire to an electrode 
on the opposing end. Using these “sediment 
batteries” as a framework, Gregory was able to 

How CEE researchers are finding new ways to save and generate energy
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develop a fuel cell that is only 0.3 microliters in total 
volume, making it one of the world’s smallest fuel 
cells. (For reference, the average raindrop is over 300 
times this size.) “There is an enormous amount of 
energy that is accessible by bacteria,” he explained. 
“By putting the correct bacteria into a fuel cell, we 
could ensure a remote source of electricity that would 
be inexhaustible as long as the cells are alive.”

Microbial fuel cell technology is ideal for small-scale 
electricity generation in environments where using 
conventional batteries is prohibitively expensive 
or dangerous. For instance, the cells could power 
sensing devices that monitor corrosion and pressure 
levels in deep-sea oil and gas pipelines. And the 
applications aren’t limited to the ocean floor; Gregory 
envisions microbial fuel cells powering medical 
devices such as glucose sensors implanted in humans. 

Gregory believes microbial fuel cells will play a 
unique role in energy production. “You won’t see 
microbial fuel cells powering a city,” he said. “But 
when it comes to remote electricity generation in 
places where humans should not or cannot reach, 
microbial fuel cells have a huge advantage.”

Modeling electromechanical 
materials for next-generation 
battery technology
Gregory is one of several CEE researchers 
who are thinking big by going small. Assistant 
Professor Kaushik dayal studies the behavior of 
electromechanical and electrochemical materials, or 
materials that interact with electricity in fascinating 
ways. His research group’s current work, funded by 
the Army Research Office, focuses on understanding 
the physics behind atom-to-atom interactions at the 
nanoscale level, and has the potential to transform 
next-generation battery technology.  

Dayal and PhD candidate Jason marshall are 
working to develop a computer method to predict the 
behavior of electromechanical and electrochemical 
materials at the nanoscale. This method would 
provide researchers with valuable information 
about how these materials behave under electrical 
loadings. “When you go down to the atomic level, 
the structures of a material are constantly moving 
and changing, and you see impurities that you just 
don’t see at larger scales,” Marshall explained. “We’re 
working to incorporate those structural defects into a 
model so researchers can understand more about the 
structure of materials at the atomic level.”

The Dayal group’s approach to materials modeling 

represents the next step in the evolution of multiscale 
models. Because most current multiscale materials 
models assume that atoms only engage in short-range 
interactions with the atoms closest to them, these 
models are limited in their ability to characterize 
electromechanical materials, whose atoms interact 
with every other atom in the system. The Dayal 
group has successfully incorporated these long-range 
atom interactions into their model; in addition, they 
have found a way to run their model in tandem with 
existing models. 

The research being conducted by the Dayal group 
has numerous applications; in particular, it could 
transform battery technology for use in hybrid cars 
and more. “Big batteries are not very efficient,” Dayal 
explained. “The more space between the two ends of 
a battery, the harder it is to quickly get energy from 
it. By making a 
battery about a 
nanometer long 
and lining it up 
with billions 
of others of its 
kind, we could 
theoretically 
form a larger 
battery that 
quickly provides 
energy.” Their 
work could 
also have 
applications in large-scale energy harvesting: systems 
based on intermittent power sources such as solar 
power would have the option of storing excess 
energy in large batteries and utilizing it in times of 
high demand. 

Dayal framed his group’s research as a key step 
toward energy efficiency, saying, “Batteries are going 
to be important, and these materials are going to 
be important for batteries. It is the perfect time to 
advance these technologies.”

Using demand response to 
manage energy use in buildings 
As Dayal and Gregory advance our understanding 
of energy generation technology, other CEE 
researchers are designing new ways to regulate 
energy use in buildings and communities. Assistant 
Professor mario Bergés is focusing his research 
efforts on using infrastructure monitoring and 
machine learning techniques to develop “smart” 
urban infrastructure—that is, infrastructure that 

Assistant Professor Kaushik Dayal 

(right) with PhD candidate

 Jason Marshall (left) 



self-regulates in response to changing internal and 
external conditions. His lab, INFERlab, is currently 
part of efforts funded by the National Science 
Foundation, Samsung Electronics, and Hewlett-
Packard to make buildings active participants in 
the power grid through monitoring and control of 
appliances’ energy consumption. 

When an appliance draws power from the grid, it 
leaves a unique 
electrical 
signature that 
can tell engineers 
how much power 
it consumes and 

whether it requires maintenance. The researchers 
in INFERlab are working to disaggregate a home’s 
total power consumption into individual appliance-
level data. These data could then be used to create 
a central control unit that reduces home energy use 
in a non-intrusive manner. For instance, some home 
appliances such as refrigerators can be switched off 
for short intervals without inconveniencing the user; 
this results in a small but reliable savings in energy. 
This concept would then be applied to a collection 
of appliances across many homes, using them as a 
single responding unit. Since appliance-level control 
mechanisms deal with very small amounts of power, 
they need to take place as a coordinated effort 
to positively affect the power grid; shutting off a 
thousand refrigerators for five minutes could make a 
difference during a power shortage.

Adjusting power demand to fit the supply is known 
as demand response. Though demand response 
already occurs on a large scale—utilities offer energy-
intensive clients a rebate if they restrict their energy 

Tailoring Demand Response to User Preferences
PhD candidate Leneve Ong is working with Bergés to incorporate consumer preferences into building-
level demand response. “In demand response, it is difficult for the building operator to prioritize what 
changes to implement without knowing what’s going on inside the building,” Ong explained. “If we 
understand the behavior of different energy-consuming appliances in a particular building, we can 
estimate the amount of energy that can be saved from that building in times of high demand while 
respecting the habits of the occupants.”

Ong plans to put her methods to the test by outfitting an on-campus computer lab with sensing equipment that gathers 
data about energy use in the lab. Armed with information about the typical habits of individuals using the lab, Ong can then 
implement a range of demand response strategies and solicit feedback from the inhabitants. “For example, if we dim the 
lights at a certain time or reduce the temperature by a few degrees, the people working in the lab can give us information 
about whether it interfered with their work,” she said. “This gives us more active data about the occupants’ preferences.” 

Ong envisions her research leading to a user preference model that uses data from sensors to estimate the extent to which 
each building in the grid can participate in demand response. this tailored approach to energy use modeling would provide 
utilities with reliable estimates of their demand response capabilities, while giving customers more control in the demand 
response process. 

use when demand is high—INFERlab is studying 
its applicability on a residential scale. “There is a 
sense that in the near future, there is going to be a 
more dynamic balancing act between the utilities, 
who are providing you power, and the consumers,” 
Bergés said. “Both a top-down and bottom-
up approach to energy 
conservation are going to be 
necessary for that to work.”

Bergés’ research is happening 
at the right time. While many 
renewable power sources 
such as wind and solar have 
significant advantages, they 
are intermittent sources, 
meaning they are not 
continuously available. 
As human reliance on 
intermittent power sources 
increases, having the option to instantaneously 
harvest multiple small energy loads when power 
supply cannot meet consumer demand will play a key 
role in energy conservation.

Quantifying the transportation 
savings of brownfield developments
Duquesne Light University Professor chris 
hendrickson is also working to characterize 
consumer energy use, albeit from a slightly different 
perspective. Hendrickson, Steinbrenner Institute 
Executive Director deborah lange, and PhD 
candidates (now doctors) yeganeh mashayekh 
and amy nagengast recently completed a study 
of the transportation savings associated with 
brownfield developments. Brownfields are land that 

An example of the 

smart meters used by 

INFERlab researchers to 

monitor energy use at 

the plug level
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previously housed industrial facilities which left an 
environmental residue problem—Pittsburgh’s Bakery 
Square development in East Liberty is one example—
and the high cost of the initial site cleanup sometimes 
dissuades developers from investing in them. Despite 
this disadvantage, the team was curious about the 
numbers. Because most brownfield 
developments are urban infill, their 
inhabitants enjoy a transportation 
advantage due to their proximity 
to city centers. Would people 
living in brownfields incur lower 
transportation-related costs, and if 
so, would the savings be sufficient 
to balance the cost of environmental 
remediation? 

With funding from the 
Environmental Protection Agency, 
Hendrickson’s team compared 
residential brownfield developments 
to developments on greenfields, or 
land that has not been previously 
developed. Using data gathered from sixteen sites in 
the U.S., they analyzed the total vehicle kilometers 
traveled (VKT) and associated travel costs—time, 
fuel, and external air pollution—of each site’s 
inhabitants. They then compared the calculated costs 
to the cost of environmental remediation.

Hendrickson’s hunch that brownfields would have 
lower transportation costs than greenfields was 
correct. The research team found that the VKT, 
travel time and fuel costs for brownfield residents 
were less than half of those of greenfield residents, 
and transportation-related external air pollution 

Comparing Strategies for Reducing Vehicular Greenhouse Gas Emissions
Yeganeh Mashayekh, who completed her PhD in Civil Engineering in February, worked with 
Hendrickson on a project funded by the U.S. Department of Transportation to test the viability 
of strategies aimed at reducing greenhouse gas (GHG) emissions in light-duty vehicles. She 
considered a range of strategies, including fuel and vehicle options, low carbon and renewable 
power technologies, travel demand management, and land use changes. “We wanted to bring these 
strategies together and see how they interact,” Mashayekh explained. “Would we see synergies, or 
would one strategy limit the effectiveness of another?”

Mashayekh found that while no sole strategy will be sufficient to meet the climate change reduction goals set by the 
Intergovernmental Panel on Climate Change (IPCC), certain combinations of strategies can bring about significant GHG 
emission reduction. For instance, travel demand management strategies complement land use changes that encourage 
high-density development. However, she noted that the public agencies implementing these strategies tend to work 
independently from each other, thus hampering the development of a more holistic approach to climate change reduction. 

Now a post-doctoral fellow at CMU, Mashayekh will be collaborating with public agencies to push for the adoption of more 
comprehensive policy performance measures. “If we focus only on land use changes, or only on electric vehicles, we won’t 
achieve the climate change goals that have been set for the coming decades,” she said. “We must bring these strategies 
together under one roof in order to meet our goals.”

dropped by 66%. In total, living in a brownfield 
development led to annual transportation-related 
savings of approximately $2,900 per household. 
Furthermore, they found that the site remediation 
cost of the brownfields included in the study was 
offset by transportation-related savings within an 

average of six years.

These findings on the 
transportation savings associated 
with brownfield developments 
have the potential to inform land 
use decision-making and policy 
formation, and may change the way 
developers and consumers make 
housing decisions. In addition 
to reducing travel time and fuel 
costs for inhabitants, brownfield 
developments also benefit the 
surrounding community by 
ensuring reduced air pollution 
levels. With the individual and 
community advantages made 

clear, policymakers would have reason to incentivize 
brownfield development by funding all or part of the 
environmental remediation.

Ultimately, Hendrickson sees the findings as one step 
closer to energy-efficient development. “We’re seeing 
a resurgence in alternative fuels and energy-efficient 
forms of transportation, and at the same time there 
is a growing interest in compact cities,” he explained. 
“Brownfield development is a supply-side change that 
can help us move toward the idea of a higher-density, 
energy-aware city.”

Bakery Square, 
a brownfield 
development in 
Pittsburgh’s East 
Liberty, housed 
the Nabisco Factory before it was 
redeveloped in 2006.
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VanBriesen awarded fellowship

CEE Professor Jeanne vanBriesen 
has been selected as the 2012 Philip L. 
Dowd Fellowship recipient. The award 
recognizes Professor VanBriesen’s 
contributions in CEE and will support 
her efforts to author a new textbook 
that will focus on advanced analysis 

and modern design for biological wastewater systems.  

The Dowd Fellowship is awarded to a faculty member 
in engineering to recognize educational contributions 
and to encourage the undertaking of an educational 
project such as textbook writing, educational technology 
development, laboratory experience improvement, 
educational software, or course and curriculum 
development.

matthews to Serve on BESt

Professor Scott matthews has 
been elected to serve on the Board 
of Environmental Studies and 
Toxicology (BEST).  BEST is 
the National Research Council’s 
(NRC) principal unit for organizing 
and overseeing studies relating to 

environmental problems affecting human health, 
environmental impact, and the assessment and 
management of related risks to human health and 
environment. 

Professor Matthews holds a joint appointment in CEE 
and EPP and is the research director of the Green 
Design Institute. His research and teaching focuses 
on quantifying the socioeconomic implications of 
environmental systems, sustainable engineering, 
and industrial ecology. He has contributed to the 
development of tools for environmental and energy 
life-cycle assessment of products and processes, the 
estimation and tracking of environmental effects 
across global supply chains, and the sustainability of 
infrastructure systems.

Small to Chair new Committee

CEE professor mitchell Small 
has been appointed to chair a new 
National Research Council (NRC) 
study on Risk Management and 
Governance Issues in Shale Gas 
Extraction.  The committee will 
examine the range of social and 

decision-making issues in risk characterization and 
governance related to gas shale development. They 
will oversee two workshops this summer as a principal 
activity as well as author a series of papers discussing 
their findings.

Dzombak named WEf fellow

Professor david dzombak, the Walter J. 
Blenko, Sr. University Professor of Civil and 
Environmental Engineering and director of 
the Steinbrenner Institute for Environmental 
Education and Research, has recently been 
named a fellow of the Water Environment 
Federation (WEF) for exceptional 

accomplishments in the field of water quality.

“I’m honored with this recognition from the world’s largest 
group of water quality professionals, with which I have long 
been associated,” said Dzombak, who has been a WEF 
member since 1979, has served as vice chair and chair of the 
WEF Groundwater Committee, helped organize several WEF 
specialty conferences related to groundwater and contaminated 
site remediation, and served as an associate editor of the WEF 
journal Water Environment Research from 1993 to 1998.

The WEF Fellow Recognition Program, now in its second 
year, identifies individuals with outstanding accomplishments 
who have made an impact in their field of expertise. Founded 
in 1928, the WEF is a non-profit technical and education 
organization of 36,000 individual members and 75 affiliated 
member associations representing water quality professionals 
globally. 

Dzombak named interim Vice provost 
of Sponsored programs

Professor david dzombak has assumed the position of Interim 
Vice Provost of Sponsored Programs at Carnegie Mellon 
University.  This position, which reports to the provost, will 
oversee the Office of Sponsored Programs (OSP) as well as 
the university’s research compliance operations. The previous 
head of the OSP, Susan Burkett, retired last June.  During his 
service, Dave will continue his current duties and activities in 
the College of Engineering.

Dzombak advises US army 
Corps of Engineers

Professor david dzombak chairs a National Research Council 
(NRC) Committee, which recommended in a recent report 
that the US Army Corps of Engineers expand revenues and 
strengthen partnerships with the public sectors and local and 
state governments to help manage the corps’ aging water 
infrastructure.

“The country’s water resources infrastructure is largely built-
out, and there are limited sites to construct new projects,” said 
Dzombak. “Today the corps focuses mainly on sustaining its 
existing structure, some of which are in a state of significant 
deterioration. We now have a scenario where the water 
infrastructure is wearing out faster than it can be replaced.”
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James H. Garrett, Jr.
named Dean of the 
College of Engineering
Jim Garrett, the thomas 
Lord professor of Civil and 
Environmental Engineering, has 
been named dean of the College 
of Engineering. He succeeds 
pradeep K. Khosla, who left in 
august to serve as chancellor of 
the University of California, San 
Diego.

A member of the CIT faculty since 1990 and a Carnegie 
Mellon alumnus (CE ’82, ’83, ’86), Jim has demonstrated 
leadership in research and education initiatives both 
with carnegie mellon and internationally. he is co-
director of the Pennsylvania Smarter Infrastructure 
Incubator (PSII), which is a research center aimed 
at creating, applying, and evaluating applications of 
sensing, data analytics, and intelligent decision support 
for improving the construction, management, and 
operation of infrastructure systems. Working closely 
with colleagues from IBM, Jim established the IBM 
Smarter Infrastructure Lab, a research facility within the 
PSii.

During his tenure as CEE department head, an excellent 
group of faculty and staff were hired and well-mentored. 
The department successfully promoted all of its 
faculty up for promotion, major investments in the 
educational and research facilities were made, and the 
department rankings remained very strong. cee has 
continued to enjoy robust undergraduate and graduate 
student enrollments. Jim also has been successful 
in adding significant endowment for several named 
graduate fellowships, graduate travel support, strategic 
initiatives, and a faculty chair.

For many years, Jim has been a leader in research that 
has had an impact on the world we live in. he has been 
instrumental in launching research initiatives committed 
to creating fast, reliable monitoring systems to collect 
and process data about a myriad of complex network 
systems critical to both the nation’s security and daily 
commerce. Jim’s research and teaching interests are 
oriented toward applications of sensors and sensor 
systems to civil infrastructure condition assessment; 
application of data-mining and machine learning 
techniques for infrastructure management problems 
in civil and environmental engineering; and mobile-
hardware software systems for field-based inspection 
applications. 

Jim’s broad experience in research, teaching, and 
creating meaningful partnerships with business and 
industry make him an excellent choice to head the 
College of Engineering. Please join the CIT community 
in congratulating Jim Garrett as the next dean of CIT.

Gregory receives nSf award

CEE Associate Professor Kelvin Gregory 
and his collaborators have recently been 
awarded a new project from the National 
Science Foundation’s Sensors and Sensing 
Systems Program in the Civil, Mechanical 
and Manufacturing Innovation Division. The 
project, “Augmented Surface Acoustic Wave 

Devices for Microbial Cell Separation Based on Physiological 
Properties,” is a collaboration with CEE Professor Irving 
Oppenheim and ECE Professor David Grieve. 

The grant supports the design, prototyping, and testing 
of a device that will use augmented surface acoustic wave 
technology to select and separate biological cells from complex 
mixtures of cells. The study is an important step in emerging 
biotechnology, health care research, and national security 
where the ability to target specific cells for separation based on 
their physiological properties will lead to more rapid detection 
than current, random cell separation enables.

maloney presented nSf award

CEE Associate Professor craig maloney 
and his collaborators have recently 
been awarded an NSF grant from the 
Computational and Data-Enabled Science 
and Engineering program. His project, “A 
Data-Driven Statistical Approach to Aging 
and Elasticity in Colloidal Glasses,” will 
study the fundamental process of aging of 

glassy materials from a statistical and microscopic point of 
view.  The project involves simulations of glassy systems, and 
will employ novel statistical techniques to reconstruct local 
elastic properties of the arterial and learn how these properties 
change during the aging process.  

The team will also conduct outreach efforts targeting 
Pittsburgh and Atlanta schools with “Squishy Physics” field 
trips. Maloney’s collaborators are Professors Larry Wasserman 
(Statistics at CMU) and Eric Weeks (Physics at Emory 
University).

Ergan & akinci awarded pita Grant
Assistant Research Professor Semiha ergan 
and Professor Burcu akinci have recently 
been awarded research funding from The 
Pennsylvania Infrastructure Technology 
Alliance (PITA) for their project: “Bridging 
Facilities Operations with Maintenance to 
Improve Understanding of Building System 
Behaviors.”

Their project, through integrated analysis 
of data, aims to better understand the 
behaviors of building systems and look at 
areas where improvements can be made to 
more efficiently consume energy. 

CEE News   • 9 •   Winter 2013  



Jacobo Bielak, University Professor of Civil and Environmental 
Engineering, and Jim Garrett, Thomas Lord Professor of CEE 
and Dean of the College of Engineering, have teamed up with 
researchers from other CMU departments and the University 
of Pittsburgh to explore the potential of using sensor-equipped 
vehicles to monitor the structural health of bridges. CEE 
researchers George lederman (PhD candidate), Zihao wang 
(MS candidate) and Dr. Fernando cerda (recent alumnus), and 

ECE researcher Siheng chen (MS candidate) are all 
playing key roles in the project, which is being funded 
by the National Science Foundation and by T-SET, the 
CMU DOT University Transportation Center.

As bridges age, they tend to develop cracks and other 
types of damage that may propagate and lead to the 
failure of the bridge. The team has constructed a scale 
model of a bridge to test the ability of accelerometers 
attached to scaled-down vehicles to detect changes in the 
model bridge’s vibration patterns, which can be a sign of 
structural damage. “As the vehicle travels over the bridge, 
it vibrates, but also records the way the bridge vibrates,” 

Bielak explained. “We then process the signals from this vibration to try to detect 
changes in the structure.”

If perfected, the team’s monitoring method could serve as a mobile, sustainable way 
to gather information about the structural health of bridges. It could also be used to 
complement existing methods such as physical inspections or sensors placed directly on 
bridges, which are often costly. “This has the potential to have a transformational effect 
on the way we detect emerging issues in bridges,” Garrett said. “Rather than putting 
a lot of investment in each individual bridge, we will be able to use vehicles that can 
collect data from a greater number of bridges without the expense and upkeep of existing 
methods.” 

The team has been able to draw on research from a number of disciplines. Much of the 
monitoring is being completed with the help of biomedical imaging tools developed by 
Professor Jelena Kovačević of Carnegie Mellon’s Biomedical Engineering and Electrical 
& Computer Engineering departments. They use a novel classification framework that 
takes advantage of supervised multi-resolution classification and a semi-supervised 
learning algorithm, based on the accelerations recorded in the vehicle. “The idea of 
using a vehicle to identify changes in a bridge is significant in itself, but the fact that 
we can combine that concept with mathematical tools that were originally developed 
for a completely different application – the bio-imaging of human organs – is very 
exciting,” Bielak said. The University of Pittsburgh’s Piero rizzo, Associate Professor of 
Civil & Environmental Engineering, has also brought his expertise in structural health 
monitoring to the project. 

“This project is a quintessential example of the interdisciplinary work that goes on 
here at Carnegie Mellon,” Garrett commented. “We have researchers from a number 
of departments and institutions who are really all needed to design an interesting and 
innovative approach to this problem.”

Having completed their initial experimentation with the scale model, the researchers 
are now testing their method in the Carnegie Mellon parking garage with the help of a 
robot developed by Dr. christoph mertz of the Carnegie Mellon Robotics Institute. The 
robot plays the role of a vehicle moving over a beam in the garage, and records vibrations 
as it moves. Once the team members complete their experiments on the CMU campus, 
they intend to test their method on full-size bridges. “Many people feel that the current 
techniques for measuring vibrations in structures cannot detect changes this small,” 
Bielak said. “If we can show that the tools we are developing allow us to detect these 
changes, that will be a big step forward.”

Top: A representation of the scale 
bridge model used in the project. 

Bottom: The robot fitted with 
accelerometers for field tests.
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CEE alumni Honored in awards Ceremony
The CEE department recognized the achievements of four of its alumni 
at the CEE Alumni Awards Brunch, which was held in October at the 
Pittsburgh Athletic Club. Alumni, students, and current faculty and staff 
attended the event.

linda Kaplan (CE ’07) received the Recent Alumnus Award, which 
recognizes cee alumni who have demonstrated exemplary leadership 
within ten years of earning their highest degree from CEE. Kaplan, a 
bridge designer for Gannett Fleming, Inc., was awarded for her work 
mentoring students in the CMU chapter of the American Society of Civil 
Engineers (ASCE). Kaplan cited her own experience with ASCE as a 
motivation for her efforts, saying, “I had wonderful mentors through 
ASCE while I was a student at Carnegie Mellon, and I appreciate the 
opportunity to continue being a part of the organization.”

George and Betsy Kane (CE ’74) were honored with the Outstanding Alumnus Service 
Award, which recognizes CEE alumni who have provided outstanding service to the 
engineering profession. The Kanes are enthusiastic champions of the department, 
and have been active in recruiting CEE students on behalf of their employer, Turner 
Construction Company. Upon receiving the award, George spoke about the importance 
of leading by example, saying, “Service is found not so much in words as in actions. 
Service was a very important part of my father’s life, and Betsy and I feel a great duty to 
pay it forward.” 

russel c. Jones (CE ’57, ’60, ’64) received the department’s Distinguished Alumnus 
Award, which is given to an alumnus whose work has positively affected the engineering profession and improved 
people’s lives. In addition to holding many academic leadership positions, Jones has served as executive director of the 
National Society of Professional Engineers and worked with the World Federation of Engineering Organizations improving 
engineering education programs in developing countries. Jones spoke highly of his time at Carnegie Mellon, saying, “My 
undergraduate years at CMU were extremely beneficial. I’m so pleased that the CEE department that I know, which was 
always so supportive, is not only alive and well but moving forward.”

Pictured left to right: Dave Dzombak, Russel C. Jones, 
Linda Kaplan, Betsy Kane, George Kane, Jim Garrett
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the carnegie 
mellon chi epsilon 
chapter sponsored 
a cee love a 
donor event in 
conjunction with the 

University’s Love a Donor Week. Over 
25 CEE undergraduates and graduate 
students gathered to write personalized 
thank you notes to donors to the cee 
department. more than 60 notes were 
written during the event. 

alumnus profile: matt pettit

matt Pettit lives on the edge of a vast boreal 
forest, engineers deep-sea oil wells, and 
plays semi-pro basketball. So, where in the 
world is he? Pettit (BS ’11 CE, EPP) lives 
in Kongsberg, a small town in southern 
Norway. He moved there to work for FMC 
Technologies, Inc., an international company 
that engineers subsea oil and gas production 
systems. Though Pettit’s initial career plans 

didn’t include a stint in Scandinavia, his time there has given him the 
opportunity to learn, work, and play (basketball, that is) in a new and 
intriguing environment. 

When Pettit was at CMU working towards a dual bachelor’s degree 
in Civil Engineering and Engineering & Public Policy, he didn’t give 
Norway much thought. He had begun to explore job opportunities in 
engineering, and remained in Pittsburgh after graduation to continue 
his job search. Then, Pettit’s basketball coach at CMU sent him an 
intriguing proposition. A representative from a Norwegian basketball 
club wanted him to play for Kongsberg’s Division 1 team, the BK 
Miners, and had offered to put him in contact with local engineering 
companies. Pettit decided to go for it. “The offer was out of left 
field, but I didn’t want to shy away from it,” he said. “I was always 
interested in going abroad.”

Pettit moved to Kongsberg in 2011 and entered the Engineering 
Rotational Program at FMC Technologies. After taking part in 
engineering the connectors between subsea oil wells and the 
flowlines that transport the oil to rigs, he worked in the Field 
Development Department, which oversees the engineering process. 
“I really enjoyed my time in this department because it took a 
system-wide approach and required a lot of different skills,” Pettit 
said. He is currently overseeing mechanical qualification testing of 
subsea connectors, and will continue his work in Field Development. 
In his spare time, Pettit coaches local kids in basketball and plays for 
the BK Miners.

Pettit’s experiences at CMU were invaluable in preparing him for 
professional engineering. “Here in Norway, I’m able to use the 
project-based approach and work flow that I was exposed to,” he 
says. “No matter what type of engineering you go into, you need to 
understand how to apply that approach.” Pettit is currently applying 
to master’s programs in the U.S., and plans to return to school this 
year.

We would like to feature YOU! CEE News is always looking to hear from alumni doing interesting things around the world.  
If you would like to be part of our alumni profile series, please contact us at ceenews@andrew.cmu.edu. 

Connectors between subsea oil wells and pipes transporting the oil up to rigs, 
which Pettit worked on during his time in FMC’s Connection Department. 
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In his spare time, Pettit coaches local kids in basketball 
and plays for a Division 1 team, the BK Miners 
(pictured above). Having played on CMU’s basketball 
team for four years, he is enjoying the new scene. 
“Kongsberg is kind of a hotbed of basketball. It’s a small, 
close-knit community and some of the kids on the team 
grew up here, so there’s a lot of interest.” The BK Miners 
haven’t lost a game in two years. (Pettit is pictured in the 
back row, third from the right)
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phenrat Wins Young Scientist award

Dr. tanapon Phenrat (CE PhD ’08) was 
recently awarded the 2012 Young Scientist 
Award in Sustainable Development at the 
ProSPER.NET-Scopus YSA symposium. The 
awards committee recognized Phenrat for his 
research with groundwater and remediation. 

The award is given annually to young 
scientists or researchers based in the Asia-Pacific region, who 
have made significant contributions in the area of sustainable 
development. It comes with an Alexander Von Humboldt 
Foundation fellowship which provides travel and living 
expenses to spend up to eighteen months collaborating with any 
research group of the recipient’s choosing in Germany.

Phenrat was advised by Professors Greg Lowry and Dave 
Dzombak and currently is a lecturer with the Department of 
Civil Engineering at Naresuan University, Thailand.

ramaswami named Denny Chair 

Dr. anu ramaswami (CE ’89, CEE ’95) has 
recently joined the University of Minnesota’s 
Humphrey School of Public Affairs as professor 
and Denny Chair for Science, Technology 
and Public Policy. Dr. Ramaswami is among 
the leading scholars on sustainable urban 
infrastructure and has seen her work adopted as 

policies and protocols for developing sustainable cities in both 
the United States and around the world. Her research spans 
environmental modeling, environmental technologies, industrial 
ecology, sustainable infrastructure design, urban systems 
analysis, and integration of science and technology with policy 
and planning for real-world implementation in communities.

We would like to feature YOU! CEE News is always looking to hear from alumni doing interesting things around the world.  
If you would like to be part of our alumni profile series, please contact us at ceenews@andrew.cmu.edu. 

Lt. Col. Chris raible (CE 1995) 
Killed in action Serving in 
afghanistan

the department was deeply 
saddened to learn of the death 
of CEE alumnus Lt. Col. Chris 
“otis” raible, a husband, 
father, and U.S. marine Corps 
commanding officer. Chris was 
killed in action on September 
14 during an insurgent attack on 
his base in Helmand province, 
afghanistan. He was one of two 
marines killed in the attack.

Lt. Col. raible graduated from CmU in 1995 with 
a Bachelor of Science degree in Civil Engineering. 
He joined the marines upon graduation and earned 
his naval aviator designation in 1998. He filled 
numerous roles during his time in the marines, and 
was most recently awarded the rank of Lieutenant 
Colonel in the summer of 2011. the squadron he 
commanded, known as “the avengers,” is currently 
the only marine Harrier squadron in afghanistan. 

CEE professor Larry Cartwright had Lt. Col. raible 
as a student and research assistant. Cartwright 
commented, “He was uniformly excellent in all 
aspects: excellent in the classroom, a highly 
motivated assistant, very independent, and totally 
reliable. He was serious when he needed to be and 
prankish on occasion. Chris brings great honor to the 
U.S. marine Corps, to Carnegie mellon, and to Civil & 
Environmental Engineering.”

Lt. Col. raible was the recipient of many military 
honors, including a meritorious Service medal, 
ten Strike flight awards, and a navy and marine 
Corps Commendation medal. He was posthumously 
awarded the purple Heart and a Bronze Star for 
his actions on the day of his death, and was one of 
the highest-ranking marines to die in combat in the 
afghanistan and iraq wars. 

to honor Lt. Col. raible’s memory, CEE is currently 
establishing an alumni award in his name for 
distinguished public service, and has named him the 
award’s first recipient. in addition, a group of marine 
officers has created the Chris “otis” raible family 
trust to provide for Lt. Col. raible’s three young 
children. those wishing to donate to the trust can 
do so at any Bank of america branch through a local 
donation, direct deposit, or bank-to-bank electronic 
fund transfer.

our thoughts and prayers are with the raible family.

cee alumni reception at Spring carnival 
Friday, April 19, 2013 

4:30-6:30pm Tung Au Lab (PH 107E)

contact andrea Francioni rooney 
at francioni@cmu.edu or 

call 412-268-9723 to register
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In 2010, Carnegie Mellon University 
entered into an exciting partnership 
with the U.S. Department of Energy’s 
National Energy Technology 
Laboratory (NETL), a national 
laboratory focused on advancing fossil 
energy technology and environmental 
performance. The partnership, known 
as the Regional University Alliance 
(RUA), links NETL with Carnegie 
Mellon University and four other top-
ranked universities:  Pennsylvania State 
University, University of Pittsburgh, 
Virginia Tech, and West Virginia 
University. Although Carnegie Mellon 
researchers have worked with NETL 
scientists for decades, the formation 
of the RUA heralded a new era of 
productive, collaborative research 
between NETL and the university, and 
CEE researchers have played a key role 
in the partnership. 

Assistant Research Professor 
athanasios Karamalidis is one 
of several CEE faculty currently 
collaborating with NETL researchers. 
Karamalidis, who is studying the 
impact of geologic carbon dioxide 
sequestration on groundwater and the 
geochemistry of shale gas development 
sites, supported the idea of the 
partnership from the start. Because 
he had previously worked for NETL 
as a visiting research fellow before 
joining the CEE faculty in 2010, he 
was in a unique position to strengthen 
the link between CEE and NETL. 
“Both groups wanted to boost our 
collaboration,” Karamalidis explained. 
“In some ways it served as a model for 
other universities in the RUA.” 

The scope of CEE’s partnership 
with NETL has extended steadily. 
Currently, six faculty and nine PhD 
students in the department are working 
with NETL scientists on a variety of 
research efforts in support of NETL’s 
programmatic goals. The majority 
of the research being conducted 
centers on geologic carbon dioxide 
sequestration and Marcellus Shale 

Pictured left to right: Karl Schroeder, Christina Lopano, Thanasis Karamalidis, 
Alexandra Hakala, Hariprasad Parthasarathy

Karamalidis’ PhD student, hari Parthasarathy, is 
studying the dissolution of arsenic-bearing minerals 
under geologic carbon sequestration conditions to 
determine whether arsenic and other heavy metals 
may contaminate overlying aquifers in case of CO2 
leakage from storage formations. He also provides 
CEE’s geochemistry colleagues at the University 

of Pittsburgh with samples for isotopic research. Parthasarathy, 
Karamalidis, and CEE Walter J. Blenko, Sr. University Professor 
dave dzombak have worked closely with NETL researchers 
to design effective research strategies. NETL geochemist Dr. 
alexandra hakala, Director of the Environmental Sciences 
Division Dr. Karl Schroeder, and mineralogical analysis expert 
Dr. christina lopano were instrumental in advancing the research 
and providing access to NETL facilities. The CMU-NETL team’s 
research contributes to the goals of the National Risk Assessment 
Partnership, a multi-lab research initiative focused on development 
of quantitative methodology for determining risk profiles at CO2 
storage sites.  S

p
ot

li
gh

t 
on

 a
 C

E
E
-n

E
t
L 

p
ro

je
ct

CEE Enjoys Fruitful 
Collaboration with NETL

natural gas extraction, two emerging 
topics in energy technology. “Both 
CEE and NETL have much to 
offer in confronting national and 
global energy-related challenges,” 
Karamalidis explained. “NETL is 
the leading national laboratory in 
shale gas exploration research and 
carbon dioxide capture, storage, and 
utilization, while CEE researchers 
have extensive experience in 
subsurface processes. When you 
put those two together and create 
a continuous flow of information, 
you end up with very strong 
achievements.”

The collaboration has created 
numerous opportunities for both 
organizations. Laboratories, resources, 
and ideas are shared in a dynamic 
environment that Karamalidis 

described as “flexible and strongly 
oriented toward interdisciplinary 
collaboration.” The collaboration 
has also forged new research 
connections around the country. 
Thanks to their participation in a 
number of NETL-run programs, 
CEE researchers have worked on 
projects with researchers from 
fellow RUA universities and 
national laboratories, including 
Lawrence Livermore, Pacific 
Northwest, and Los Alamos. 

The efforts of CEE and NETL 
researchers to advance energy 
technology has fostered a 
strong synergy between the two 
organizations. CEE looks forward 
to continuing its partnership with 
NETL.
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students in cee Design - Fall 2012 were charged with 
helping larry, curly, and moe - three warlocks - escape 
the salem witch trials of 1692.  their only viable 
escape route was north across the Danvers River to 
Beverly, Massachusetts.  At its narrowest, the river is 25 
yards wide.  they also planned to bring their mother, 
samantha “the Friendly witch” with them.  witches and 
warlocks melt when doused with water.

teams designed a system to enable the four to safely 
cross the river while leaving no evidence on either bank. 
The escape could not exceed ten minutes in duration.  
team members could assist in the escape, but they must 
start from the Salem side and are not permitted to enter 
the river. Since 1692 was also the first year that printed 
money appeared in the united states, each team had a 
$200 budget.
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recent Graduate fellowships awarded
PhD student Amin Aghei (advised by professor Kaushik Dayal) received a 
Dowd-ICES Fellowship for his project, “Multiscale Molecular Simulations in 
Biological and Bio-Mimetic Membranes for Engineered Drug-Delivery.” The 
fellowship is made possible by the Phillip and Marsha Dowd Engineering 
Seed Fund, which was established through a generous gift to the College of 
Engineering (CIT) from Phillip and Marsha Dowd.

Engin Anil, advised by Burcu Akinci and Jim Garrett; Linchen Han, advised 
by Kelvin Gregory; and Hariprasad Parthasarathy, advised by Dave Dzombak 
and Thanasis Karamalidis, all received the John and Claire Bertucci 
Fellowship, which is awarded through CIT to highly accomplished graduate 
students who have been admitted to Phd candidacy. 

John Stegemeier, advised by Greg Lowry, received a Neil and Jo Bushnell 
Fellowship in Engineering, which is awarded to highly accomplished 
graduate students with a preference for those working in nanotechnology or 
electronic materials.

Aniela Burant, a CEE PhD student, was awarded the Jared and Maureen 
Cohon Graduate Fellowship for 2012-13. The award, which is administered 
by the Steinbrenner Institute for Environmental Education and Research, 
provides research support fellowships to CEE graduate students who are 
specializing in environmental engineering and who demonstrate outstanding 
academic performance and achievement. Burant is advised by professors 
thanasis Karamalidis and Greg lowry.

The Environmental Protection Agency (EPA) announced that PhD student 
Catherine Izard had received one of its Science to Achieve Results (STAR) 
Fellowships for Graduate Environmental Study. Izard, who is pursuing a PhD 
in both civil and environmental engineering and engineering and Public 
Policy, was one of approximately 80 students nationwide to receive the 
fellowship.

row 1: Amin Aghei, 
Engin Anil;  
row 2: Linchin Han, 
Hariprasad Parthasarathy;
row 3: John Stegemeier, 
Aniela Burant; 
row 4: Catherine Izard
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Students Win Scholarship Competition
Madelyn Gioffre (pictured left - CEE ’15) 
and natalie Peracchio (DC ’15) have been 
awarded the third place prize in the SPI: 
The Plastics Industry Trade Association’s 
“Plastics Mean Innovation” 2012 Student 
Scholarship Competition. The competition 
challenged current and recently graduated 
students to create a brief two to four minute 
video showing the versatility of plastics.  

Gioffre and Peracchio’s winning video discussed a current collaborative project 
with Engineers Without Borders and students across various departments.  The 
students are developing a machine to automate the recycling process to reuse 
plastic bottles and create thatched roofing material to be used in Ecuador.

Ejiofor receives aSCE award

Christopher Ejiofor (CE ’14) recently 
received the Student Award Foundation 
– American Bridge Leadership Award 
at the ASCE Pittsburgh Section Annual 
Awards Banquet. The award recognizes 
the emerging leaders in the engineering 
programs in the Pittsburgh area. Chris is 
currently the CMU ASCE chapter president 
and works with freshmen helping them 

determine what area of engineering best suits their interests. 

mashayekh named Student of the Year

PhD student yeganeh mashayekh was selected to receive 
the 2012 CMU T-SET UTC Student of the Year Award 
in recognition of her accomplishments, scholarship, and 
contributions to transportation technologies. T-SET 
is a University Transportation Center that focuses on 
technologies that will make transportation safer and more 
efficient and is comprised of well-established transportation 
experts from Carnegie Mellon University and the University 
of Pennsylvania.  She was advised by Professor Chris 
Hendrickson, and is now a post-doctoral fellow in CEE. 

Chi Epsilon inducts 
new members
the chi epsilon carnegie mellon chapter 
inducted 15 new members this fall: CEE 
undergraduate students Christopher Ejiofor, 
William Elmore, Margo Johnson, Andrew 
Klein, Tye Lampl, Adara Maroon, Julian 
Pearlman, Ramya Sivakumar, Hermona 
Tamrat, An’an Densie Yam; CEE graduate 
students Negin Ashoori, Joshua Chen, 
Megan Leitch, Paul Manyisha, and Michael 
Scancarello.

CEE News   • 17 •   Winter 2013  



Miller meets with Peer Writing Tutor, 
Russel Tutt (CEE BS ’12, MS ’13)

A writing teacher is 
typically an uncommon 
sight in the halls 
of an engineering 
department. However, 
CEE’s Janel miller is 
working to change that. 
Miller, an engineer by 
training, retired from 
a career at ALCOA in 
2004 and joined CEE 
two years later as an 
instructor. For the past 

four years, she has collaborated with CEE faculty to integrate 
writing instruction into the CEE curriculum.

Miller first saw the need for technical writing instruction at 
CMU in 2007, when she co-taught a junior-level CEE course. 
While undergraduate engineering programs have traditionally 
emphasized problem solving, she believed providing students 
with a strong foundation in technical communication could give 
them a distinct advantage in the global job market. 

Because many engineering students have full course loads, the 
faculty decided on an integrated approach to writing instruction. 
With Miller’s assistance, professors of select core courses would 
incorporate writing assignments into their courses and offer 
students detailed feedback and the option to revise their work 
to improve their grades. “Many engineering students tend to 
view written assignments as problem sets, and may start the 
assignment the day before it’s due,” Miller said. “However, 
revisions are a critical part of the writing process. Even the best 
writers revise their work.” 

The department’s integrated approach to writing instruction has 
expanded to include courses that focus exclusively on writing. In 
addition to developing an elective technical writing course and 
a graduate writing course for engineering students, Miller has 
collaborated with CEE Undergraduate Programs and Alumni 
Relations Director andrea Francioni rooney to design an 
invitation-only honors course for CEE students who excel at 
writing. Students in the course are trained in peer review and 
constructive feedback in the fall, and then coach their fellow 
CEE students on writing in the spring. 

Responses to the writing program have been positive. “One of 
the reasons this program has endured is the way it was formed,” 
Miller said. “The faculty have ownership of the idea and support 
what we’re doing.” As the program evolves, Miller remains 
motivated by a simple vision. “Let’s imagine that prospective 
employers are flipping through the application packets of 
students from several top-ranked universities, including 
CMU,” she said. “They see that the students have very similar 
educational backgrounds. At that point, I want the employers 
to say, ‘Let’s hire the CMU student because they know how to 
write!’”

CEE Expands Technical 
Writing Program

recent theses
GuZide ataSoy - Visualizing and Interacting 
with Construction Project Performance 
Information - Advisor: Akinci

Fernando cerda carriSo - Indirect 
Structural Health Monitoring of Bridges: 
Mathematical Models and Laboratory 
Experiments - Advisors: Garrett & Bielak

mahBuBoor choudBury - Corrosion and 
Corrosion Management in Power Plant Cooling 
Systems Using Tertiary Treated Municipal 
Wastewater as Makeup Water - 
Advisor: Dzombak

aSad haSan - Studies on Elasticity of Single 
Crystals: Homogeneous Dislocation Nucleation 
and Disordered Colloidal Crystal  - 
Advisor: Maloney

XueSonG liu - An Integrated Information 
Support Framework for Performance Analysis 
and Improvement of Secondary HVAC Systems - 
Advisors: Akinci, Garrett & Bergés

yeGaneh maShayeKh - Land Use and 
Congestion Management Strategies to Promote 
Urban Environmental Sustainability - Advisors: 
Hendrickson & Matthews

KimBerly mullinS - Evaluating Biomass 
Energy Policy in the Face of Emissions 
Reductions Uncertainties and Feedstock Supply 
Risk - Advisor: Matthews

amy naGenGaSt - Energy Performance 
Impacts from Competing Low-slope Roofing 
Choices and Photovoltaic Technologies - 
Advisor: Hendrickson

raJarShi SinGh - Some Computational 
Studies of the Continuum Mechanics of Phase 
Transformations and Dislocation Plasticity - 
Advisor: Acharya

mei Sun - Experimental Evaluation of Electrode-
Based Technologies for In-situ Sediment 
Remediation and Industrial Brine Treatment - 
Advisors: Lowry & Gregory

liKun tan - Temporal Coarse-Graining of 
High-Frequency Dynamics Using Parameterized 
Locally Invariant Manifolds and Practical 
Time Averaging - Advisors: Dayal, Acharya & 
Soibelman

ranJani thereGowda - Application of Direct 
and Environmental Costs to Evaluate Tertiary 
Treatment Alternatives for Reuse of Treated 
Municipal Wastewater - Advisor: Dzombak
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It’s highly likely that amy nagengast has thought 
about your roof more than you have. Nagengast, 
a post-doctoral student who completed her PhD 

in CEE this January, studies 
the benefits of combining 
alternative roof technologies 
that are traditionally used 
alone, such as roof gardens 
and solar panels. Having 
worked previously in 
environmental engineering 
consulting, Nagengast 
entered CEE’s green design 
research program in 2008, 
within the Environmental 

Engineering, Sustainability, and Science group. 
“I enjoyed the outdoor and design aspects of civil 
and environmental engineering, but I wanted to 
engage in more frequent interdisciplinary work 
with multiple building stakeholders,” she said. 

Nagengast’s thesis project centered on data 
collected at the Pittsburgh headquarters of Scalo 
Solar Solutions, LLC, a designer and installer of 
solar technologies. Scalo Solar had constructed 
a massive “living laboratory” on their roof to 
showcase alternative commercial roof options and 
to enable research on roof technologies. The state-
funded project, called SunScape, occupies more 
than two National Hockey League rinks’ worth of 
low-slope, commercial roof, and features various 
roof surfaces, skylights, and photovoltaic panels 
that produce enough energy to offset the annual 
electricity consumption of ten average American 
households. 

Nagengast was particularly interested in the 
intersection of two broad categories of roof 
technologies that are typically used separately: 
renewable and surface technologies. Renewable 
technologies include photovoltaic panels, skylights, 
and other technologies that harvest renewable 
energy. Surface technologies cover a roof’s 
surface and regulate heat flow in different ways, 
and include green roofs (vegetative plants), black 
roofs (black membranes), and white roofs (white 
membranes). While many researchers study the 
benefits and cost of either surface or renewable 
technologies, Nagengast wanted to know what 
happened when they were combined. “People 
typically think about these two technologies 
separately as they often fight for the same space 

and money,” she explained. “But they can exist 
together and harness potential co-benefits.”

Advised by CEE’s chris hendrickson and h. 
Scott matthews, Nagengast designed a study at 
SunScape to quantify the energy performance 
effects of pairing solar panels with two different 
surfaces: green roofs and black roofs. When solar 
panels reach high temperatures, their performance 
declines; however, solar radiation (and therefore 
energy production) tends to reach its highest levels 
in hot weather. Because green roofs have cooling 
properties due to evapotranspiration, Nagengast 
reasoned that combining a green roof with solar 
panels could reduce the temperature of the panels, 
thus increasing their efficiency.  

Nagengast found that while green roofs did 
increase panel performance, the energy benefits 
were minor and only occurred when the air 
temperature exceeded 77°F. However, she notes 
that while her research focused on solar panels and 
heat flux components, using multiple technologies 
on one roof can lead to additional environmental 
benefits.  For example, on a green roof that includes 
solar panels, the solar panels generate electricity, 
while the green roof enables stormwater retention, 
reduces heat flux, improves air quality, and 
promotes biodiversity. In addition, the shade from 
the panels can slow evapotranspiration and reduce 
the amount of heat transferred through internal 
spaces.

The applications for Nagengast’s research are 
numerous. Director of Facilities Management 
Services and CEE adjunct professor Don Coffelt 
hopes to use her data to make campus roof space 
more sustainable and energy efficient. Private 
sector organizations are also intrigued because 
of the scale of the experiment, and have shown 
interest in extending her research to include 
additional combinations of roof technologies. 
Ultimately, Nagengast hopes her work will raise 
public awareness of alternative roof technologies 
and the value of roof space. “A lot of interesting 
technologies can be deployed, but there isn’t 
one silver bullet across building types or across 
regions,” she said. “I’m not pushing people to use a 
particular roof technology; I’m trying to give them 
empirical data so they can make informed decisions 
about their roofs in a more robust and structured 
way.” 

Redefining the Roof:
CEE’s Amy Nagengast Advances 
Sustainable Building Technology

Amy Nagengast stands 
among the photovoltaic 
panels and green roofs 
at the SunScape site.
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New Staff Join CEE
melissa Brown has joined CEE as the new Assistant 
Graduate Program Administrator. Melissa is primarily 
managing the recruitment and admissions of the 
graduate program. She holds a BS in Business 
Administration from the University of Pittsburgh with 
a concentration in Human Resources and Accounting 
and also holds a certificate of International Business. 

We have also welcomed nathan Kotecki as the 
department’s Assistant Accountant who will work 
closely with the Director of Finance & Administration. 
Nathan has a BS in Managerial Economics from 
Allegheny College and joined us from CMU’s 
Office of Sponsored Programs. 

Jodi russo joined the department as the Assistant 
to the Department Head. Jodi holds a BS in Public 
Relations from Westminster College and an MS in 
Journalism and Mass Communications from 
Point Park University. 

Leffard Wins Andy Award
Maxine Leffard, Director of 
Graduate Programs for CEE, 
has received an Andy Award 
for Outstanding Dedication to 
Students. 

The Andy Awards, named for 
Andrew Carnegie and Andrew 

Mellon, are a tribute to the spirit of teamwork 
and dedication embodied by the staff at 
Carnegie Mellon University. The Andy Award 
for Outstanding University Citizenship honors 
those who are dedicated to providing guidance 
and assistance to students of the university. 
These individuals serve as role models, 
displaying a positive and professional image at 
all times.


