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As I See It: View from Director’s 
Chair 

What next?

As we get ready to convene for the CBBG mid-year 
meeting at NMSU in Las Cruces, we are preparing to 
address the most important question that we must  
address over the next six months, and, simply stated,  
it is “What Next ?”. Actually, we will be addressing two 
dimensions of this question: What Next in the short term 
and What next in the longer term. In the short term,  
we are asking each CBBG project team to identify what 
is the next major barrier their project team must overcome 
in order to achieve their ultimate objective. For the longer 
term, we are asking each project to define what they 
propose to achieve in the second five years of CBBG 
operations should the National Science Foundation 
(NSF) grant CBBG five more years of support.  

Clearly defining the objectives of each CBBG project,  
the barriers to achieving these objectives, and milestones 
for overcoming those barriers and achieving project  
objectives is integral to the systems engineering  
approach within which an NSF Engineering Research 
Center (ERC) operates.  The systems engineering 
framework of an ERC is defined by its “3-plane diagram”, 
which establishes, from the top down, the systems inte-
gration test beds that will demonstrate the efficacy of its 
technologies, the enabling technologies required to  
implement those test beds, and the fundamental 
knowledge required to develop the necessary enabling 
technologies. Barriers and milestones are then identified 
for each plane as a way to track Center progress. The 
3-plane diagram and associated barriers and milestones 
should be periodically evaluated and updated as Center 

research progresses. In the Year 3 Site Visit Report, 
we were reminded that as we now have 3+ years of 
research and development under our belt, we are due,  
if not overdue, for a comprehensive review of the 
CBBG’s 3-plane diagram and the associated barriers 
and milestones. Hence, we have asked each Senior 
Investigator to identify these in their progress report that  
is due April 4. We have also asked them to be prepared 
to share their most pressing barrier with other CBBG  
investigators in the first breakout session at the upcoming  
mid-year meeting in order to identify synergies and  
commonalities among CBBG projects, and perhaps  
get some fresh ideas on how to address this barrier. 

A somewhat longer term, but still pressing, issue CBBG 
needs to address is what our objectives will if we are 
funded for a second 5 years of operation, commencing 
in August 2020. The Identification of these objectives is 
an essential element of the proposal for a second funding 
increment that will go in with our Annual Report in early 
September of this year. While some of our projects  
will still be in the development phase, others will be 
terminating early in the second 5-year funding increment 
(which would begin in August 2020), or may even have 
terminated by August 2020, because they have reached 
their objective and are ready for commercialization. Thus, 
we need to start thinking about What Next for CBBG - 
what are the second generation of bio-mediated and  
bio-inspired, or perhaps abiotic nature-inspired, processes, 
we are going to focus on. One of the breakout sessions 
at the mid-year meeting will be a brainstorming session 
on this issue, with each breakout group asked to come 
up with 5 big ideas for CBBG to pursue during the 
second 5-year funding period.

Another issue we need to think about with regard to  
the proposal for continued funding of CBBG is our  
Sustainability Plan - how will CBBG be able to sustain 
its efforts to develop new bio-mediated and nature-  
inspired techniques and spread the gospel of  
biogeotechnics through education and outreach at the 
end of the second 5-year NSF funding period? To my 
mind, continuing education and curriculum development 
are essential elements of this task, as well as continuing 
to identify and address the needs of private industry  
and public (federal, state, municipal, and local) agencies 
associated with civil infrastructure development,  
maintenance, and renewal. Until biogeotechnics is a 
recognized component of graduate programs in  
geotechnical engineering, and until we stop developing 
new bio-mediated and nature-inspired techniques,  
there will be a need for continuing education programs 
that CBBG is better equipped to address than any other 
entity. Similarly, curriculum development at all levels,  
from the K-14 level through continuing education for  

professionals, must continue. If the demand for curriculum 
and for continuing education programs is not there,  
then we will have failed in our quest to establish this new 
sub-discipline of bio geotechnical engineering.

The next few months are critical ones for the future of 
CBBG. We must identify barriers and set milestones for 
the biogeotechnologies we are currently working on and 
identify the next generation of biogeotechnologies and 
the associated education and training programs that will 
sustain CBBG for the long term. While I am confident 
that our team is up to the task, we must start working 
on these issues now, as we need to begin preparing our 
proposal for the second 5-year NSF funding increment  
to support CBBG’s research, development, and out-
reach efforts.  
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Research
Highlights

Palumbo Starts New 
Role at Geosyntec
Sophia Palumbo recently 
became a staff engineer with 
industry partner Geosyntec. 
She is currently working in their 
Oakland office.

Robles Featured in ASU FURI/MORE
Aide Robles, MS student, was featured in the ASU FURI/MORE 
fall 2018 book (attached to email) for her work on bioremediation 
of chlorinated solvents. The objective of this research is to enrich 
a novel approach for bioremediation of trichloroethylene (TCE) in 
soil and groundwater. This approach consists of reducing TCE to 
non-chlorinated, non-toxic, ethene by utilizing the electron donor, 
hydrogen, produced from microbial chain elongating (MCE) 
cultures.

PUIs to Meet with CBBG in Las Cruces
In an effort to expand the successful collaboration between 
Lafayette College and CBBG partner UC Davis, investigators 
from eleven Predominantly Undergraduate Universities (PUIs) will 
attend the up-coming CBBG mid-year meeting hosted by NMSU 
in Las Cruces. For the past two years, an inter-disciplinary team 
of undergraduate student researchers at Lafayette College under 
the direction of Lafayette Professors Mary Roth (Geotechnical 
Engineering) and Laurie Caslake (Microbiology), has collaborated 
with Jason DeJong’s UC Davis group on research on the use 
of bio films for permeability reduction in sands. To facilitate this 
collaboration, each summer two undergraduate researchers from 
Lafayette work in the UC Davis labs, participate in the CBBG 
Research Experience for Undergraduates (REU) activities at  
UC Davis, and then return to Lafayette to continue working 
during the academic year with the larger team of undergraduate 

researchers working on the project. A grant from the NSF 
Geomechanics, Geotechnical, and Geoenvironmental Engineering 
program to Lafayette College supports the work. This program 
has been an unqualified success in stimulating interest among 
undergraduates at Lafayette in research and in contributing  
to the CBBG portfolio of biogeotechnologies. 

To expand upon the success of this program, Professors Caslake 
and Roth, with a pledge of collaboration from CBBG, received 
funding from NSF to bring teams of one geotechnical professor 
and one professor from another discipline to the CBBG mid-year 
meeting in Las Cruces. The objective of this effort is to introduce 
the PUIs to CBBG technologies and establish contacts between 
the PUIs and CCBG investigators so that the PUIs can submit 
proposals to NSF to fund collaborative research programs  
with CBBG similar to the Lafayette program. We view this  
as a win-win-win proposition for the PUIs, CBBG, and NSF,  
building bridges between PUIs and the CBBG partner Universities, 
exposing promising undergraduates to biogeotechnical research 
and stimulating them to pursue graduate study, leveraging CBBG 
facilities and personnel to expand the CBBG research portfolio,  
and furthering NSF’s goal of encouraging research at PUIs.  

PUIs attending the meeting in Las Vegas include California State  
University at Fresno, City University of New York College of Technology, 
Manhattan College, Tarleton University, St. Martin University,  
Roger Williams University, State University of New York Polytechnic 
Institute, University of District of Columbia, University of Hartford, 
University of North Florida, and University of Wisconsin at Platteville.

The UC Davis RoundTable Open House 
Was held on March 8, with about 70 industry engineers attending. 
All CBBG students gave poster presentations, and Kyle O’Hara  
also gave an oral presentation of his research on centrifuge testing 
of snakeskin-inspired piles subjected to cyclic loads.

Research notes continued on next page.
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Projects funded for an August 1, 2019 start date include:

• Mentoring Women through Critical Transitions in Engineering – 
Developing tools for academic and industrial mentors to guide  
early career mentees, Senior Investigator Colleen Bronner,  
UC Davis: The objective of this project is to develop programs to 
meet the professional mentoring needs (including professional 
skills development) of early career women in engineering industry 
to improve their retention in the STEM workforce.

• Angel Wing shells (cyrtopleura costata) inspired hard rock drilling,  
Senior Investigator Sheng Dai, Georgia Tech: This project will explore 
the mechanisms by which the Angel Wing clam (cyrtopleura costata) 
bores into shales and rocks and apply those mechanisms to develop  
innovative solutions to efficient drilling in hard rocks. The Angel Wing 
shell is thin and brittle, yet this clam can burrow into hard rocks 
by using its unique body shape and surface denticle patterns to 
effectively break the rock and remove the cuttings.

• Bio-based Barriers by Stimulating Microbial Induced Iron 
Precipitation, Senior Investigator Cesar Torres, ASU: This project 
will explore the potential of microbially-Induced Iron Precipitation 
(MIIP) for ground improvement. A wide variety of iron minerals 
which have a low solubility form naturally via MIIP. The project’s 
goal is to stimulate or accelerate the naturally occurring processes, 
including ferruginous duricrusts or ferricretes that strongly cement 
crusts in the subsurface.  

• Bio-based Scour Protection for Underwater Foundation Systems, 
Senior Investigator, Leon van Paassen: In this project, the unique 
ability of mangrove root systems to dissipate flow energy and 
stabilize the surrounding sediments and thereby mitigate the 
potential for scour will be explored in order to establish a set of bio-
based scour countermeasures for underwater foundation systems. 

• Bio-inspired underground communication, Senior Investigator, 
Julian Tao, ASU: This project will explore innovative underground 
communication technologies inspired by subterranean mammals. 
Many subterranean mammals rely on vibrations for underground 
communication. This research will explore the feasibility of encoding 
and decoding seismic waves for underground data transmission.

A note from the Center Director  

What’s new for Year 5?
As a result of the Fiscal Year (FY) 2019 Request for Proposals (RFP),  
the CBBG Leadership team funded proposals for 9 new projects.  
Four (4) of these projects were funded with a February 2019 
start date due to their time-critical nature.  The start of the other 5 
projects was deferred until August 1, 2019 (the start of Project Year 
5) in order to fund as many as possible of the 20 excellent proposals 
that were submitted in response to the RFP.

Proposals funded for projects starting in February 2019 
included:
• Hayward Baker – Geosyntec – UC Davis MICP Field Trial,  

Senior Investigator Jason DeJong, UC Davis: Industry Partners 
Hayward-Baker and Geosyntec Consultants will collaborate with 
a CBBG team lead by UC Davis on a field trial to biocement four 
zones of loose (low SPT N-values) gravelly sand by precipitating 
calcite via hydrolysis of urea (ureolysis) using tube à manchette 
(TAM) injection technology.

• Bio-inspired Underground self-ReactiOn System (BUROS) for site 
investigations, Senior Investigator Alejandro Martinez, UC Davis: 
A UC Davis team will work with will Industry Partner ConeTec, Inc. 
to develop a downhole reaction system that will allow geotechnical 
probes to achieve greater depths of penetration and reduce the 
required size of the drill/cone rig mobilized to site 

Research
Highlights

Bio-inspired Underground self-ReactiOn System (BUROS) for site 
investigations

• Prototype Testing of Bio-inspired Radially Expansive Pile Systems, 
Senior Investigator Paola Bandini, NMSU: The NMSU team will 
design and test small- or mid-scale prototypes of the Bio-inspired 
Radially Expansive Pile Systems that are being developed and 
modeled numerically by the ongoing NMSU project on “Bio-inspired 
Deep Foundation Systems”.

• Restoration of soil crust cover for erosion and fugitive dust 
mitigation in degraded soils and solar farms, Senior Investigator 
Ferran Garcia Pichel, ASU: An ASU team will deploy and monitor 
inoculants generated in the recently completed microbial nursery.  
The inoculants will be deployed in open-field degraded soils and 
in soils under the canopy of a solar panel farm to demonstrate the 
potential for applying this technology on a field scale.

Angel Wing clams burrowing into hard rock

How Animals Communicate (from UNDP. 1992. Introduction to 
Hazards. Disaster Management Training Program)
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Graddy Speaks at International Academic 
Conference
Charles Graddy was one of 17 international students and 21Chinese 
students invited to speak at a conference on agricultural sustainability, 
environmental restoration, and resource management at the premiere 
agricultural university in China.  Nanjing Agricultural University is 
helping to lead international exchange and cooperation by inviting 
speakers from all over the world to present on a diverse range of 
topics and share with them the academic and cultural pursuits of the 
university. Charles won the first place award for his presentation on 
the features of the microbial communities that drive ureolytic MICP.

2018 IEEE International Conference on Teaching, 
Assessment, and Learning for Engineering 
(TALE), Wollongong, Australia
CBBG Education Director Dr. Jean Larson presented findings 
from a piloted study at the 2018 IEEE International Conference 
on Teaching, Assessment, and Learning for Engineering (TALE) in 
Wollongong, Australia. Problem-Based Learning (PBL) was used 
to help bridge the gap often found in undergraduate engineering 

courses of students’ ability to 
apply existing content knowledge 
to real-world situations. The PBL 
module was offered in a senior-
level Foundation Engineering 
course at ASU, taught by  
Dr. Hamed Khodadadi 
Tirkolaei during the summer 

of 2018. Authors of the paper (Larson, Khodadadi Tirkolaei, 
Farnsworth, Folkestad, Glazewski, and Savenye) were also awarded 
“Outstanding Paper” in the Full Paper category at the conference.

Kyle O’Hara presented his research on  
centrifuge testing of snakeskin-inspired  
piles subjected to cyclic loads at the 2019  
UC Davis Round Table. 
The event was attended by over 160 participants from industry and 
academia. The abstract for this presentation is as follows:  
 
Interface friction is a governing parameter in the design of piled  
foundations. Multifunctional and more efficient piles may be developed  
based on interfaces that develop higher shear resistances in one 
loading direction than another. This could be achieved using a 
biological adaptation present in the skin of many snakes which gives 

Out & About them the characteristic of frictional anisotropy. The scales along the 
underbelly of snakes (ventral scales) mobilize less frictional resistances 
during forward (caudal) movement than during backward (cranial) 
movement. A centrifuge and laboratory testing program consisting of 
pile load and interface shear tests were carried out in order to evaluate 
the interface shear response of snakeskin-inspired surfaces. The 
trends from centrifuge pile load and laboratory tests show a similar 
dependence of mobilized shear resistances and stiffness on the 
direction of shearing. During monotonic caudal shearing, the piles 
and surfaces generated lower resistances and exhibited less dilative 
tendencies than those sheared cranially. Similarly, degradation of 
shear resistances and effective stresses was significantly greater 
during cyclic caudal shearing than during cyclic cranial shearing.  
The cyclic test results indicate a history-dependent anisotropy.  
The results provide evidence of the frictional anisotropy mobilized  
at snakeskin-inspired surfaces during both monotonic and cyclic 
loading of bio-inspired model piles and surfaces.

CBBG Participates in Science Day  
at the Arizona Capital 
Science Day at the Capitol hosted 50 scientists, comprised of 
primarily early career scientists and students, at the Arizona State 
Capitol. The primary goal was to facilitate an organic relationship 
between scientists and policymakers in Arizona, as we discussed 
the Drought Contingency Plan and early career scientists presented 
their water-focused research efforts. Additionally, we held multiple 
meet and greet events throughout the day and hosted panels with 
state representatives and senators to discuss with event participants 
how scientists can get sustainably and effectively engage in policy as 
scientists. We brainstormed potential next steps and have begun the 
steps necessary to establish a science and technology caucus that 
would be advised by local scientists. These efforts allowed scientists 
to get hands-on science communication experience and to apply  
material learned during previously hosted workshops and the  
Science Policy for Scientists and Engineers course. A proclamation 
recognizing Science Day will be read on the Senate floor by  
Senator Juan Mendez and participants were able to speak on bills 
going through the approval process during committee hearings.
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Out & About
Martha Mitchell and Jennifer Chandler attend 
the 20th White Privilege Conference in Cedar 
Rapids, IA
Martha Mitchell, Associate Director of Diversity and Inclusion, and  
Jennifer Chandler, Leadership Advisor, attended the 20th White 
Privilege Conference in Cedar Rapids, Iowa in March. While the 
concepts, principles, and practices that are addressed in the 
conference are evidenced-based, this conference is not one where 
research papers are presented. Rather, this conference includes over 
200 interactive workshops in which participants actively examine 
and explore issues of White supremacy, White privilege, diversity, 
multicultural education, leadership, social justice, racism, sexism, 
sexual orientation, sexual identity, religion and systems of power, 
privilege and oppression through a lens of intersectionality. The 21st 
White Privilege Conference will be in Mesa, AZ next spring and a 
collaborative CBBG coalition of university and industry participants 
is planned for attending and learning at that conference.

Leon van Paassen attends the 6th 
International Forum for Sustainable 
Construction hosted by American University 
in Cairo, Egypt

Leon van Paassen, Associate 
Professor at ASU, was invited to 
present at The 6th International  
LafargeHolcim Forum for Sustainable 
Construction, which will be hosted 
by the American University in  
Cairo, Egypt, from April 4 – 6  2019.  
Leon will present and participate  
in a workshop entitled “Changing  
paradigms: Materials for a world 
not yet built”, that examine  
various new models for creating a 

sustainably built human environment that is both fully recyclable and 
constructed from materials that are grown or naturally transformed  
so as not to damage the non-human environments of the world.

CBBG Attends the Geo-Congress 2019  
Meeting in Philadelphia, PA
CBBG was an active participant in the recent Geo-Congress 2019, 
the 8th International Conference on Case Histories in Geotechnical 
Engineering in Philadelphia. The event, organized by the American 
Society of Civil Engineers’ Geo-Institute, attracted over 1400  
geo-professionals. CBBG personnel provided a high level of visibility 
for the Center through participation in technical sessions, the student  
research poster competition, and the many committee meetings held 
at the Geo-Congress.  CBBG co-PI Jason DeJong gave one of the 
Geo-PITs (Powerful Informative Talks) featured at the conference 
plenary sessions. Senior Investigator Leon van Paassen chaired a 
session on Microbially Induced Carbonate Precipitation. CBBG 
Director Ed Kavazanjian presented a paper in a special session  
celebrating the legacy of Geo-Legend Professor Ralph Peck.  
CBBG co-PI Paola Bandini was appointed Secretary (in the  
succession line to Committee Chair) of the Engineering Geology 
and Site Characterization Committee. CBBG graduate students 
Miriam Wooley, Jason Alcantar, and Rashidatu Ossai presented their 
research in the student poster competition. The CBBG booth in the 

exhibit hall was a focal point for dissemination of CBBG activities to 
the Geo-Congress attendees, drawing a constant stream of industry 
and academic professionals and students curious about the Center.  
Staffing the CBBG exhibitor booth was a team effort lead by Industry  
Liaison Officer Nasser Hamdan with help from CBBG students 
Miriam Woolley, Jason Alcantar, Peter Zelkowski, Rashidatu Ossai, 
Alex San Pablo, Matt Burrall and Maya El Kortbawi. We are looking  
forward to next year’s Geo-Congress in Minnesota in February, 
where CBBG is helping organize sessions on bio-mediated  
geotechnics, bio-inspired geotechnics, life-cycle analysis, and  
engineering education (and getting our warm coats out the closet).

CBBG graduate students Minyong Lee gave a research presentation  
entitled “Investigating Ammonium By-Product Removal Following 
Stimulated Ureolytic Microbially-Induced Calcite Precipitation” and 
Maya El Kortbawi gave a research presentation entitled “Validation 
of a Bounding Surface Plasticity Model against the Experimental 
Response of (Bio-) Cemented Sands”.  

CBBG Director Ed Kavazanjian with CBBG Students Miriam Woolley,  
Peter Zelkowski, and Jason Alcantar at the CBBG booth at the 
ASCE Geo-Institute Geo-Congress 2019.
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NSF “International Workshop to Develop 
Research Campaigns, Interdisciplinary Teams 
and Disruptive Technologies for the NHERI  
5- Year Science Plan for Natural Hazards”
Professors Katerina Ziotopoulou, Mike Gomez, and Ed Kavazanjian 
attended and presented.

Out & About Hall Gives Presentation at 2018 AGU Fall Meeting
Caitlyn Hall presented “ Multiphase 
Biogeochemical Model to Predict 
Microbially Induced Desaturation and 
Precipitation at Field-Scale” and “Beyond 
the Water Cooler: Networking Lessons 
Learned by the Hydrology Section 
Student Subcommittee (H3S)” at the 
AGU 2018 Fall Meeting in Washington, 
DC. There, she convened two Pop-up 
sessions “Building Communities Through 
Shared Experiences: Social Dimensions 

in AGU” and “Bridging Science and Policy for Change: Best 
Practices”, as well as chaired and moderated the Student and Early 
Career Scientist Conference. 

RET Leveraging our Collective Impact 
Conference
Members of the CBBG Education and Evaluation team, Jean Larson, 
Krissy Elwood, and Wendy Barnard, along with 2016 CBBG RET 
Scott Currier, attended the RET Leveraging our Collective Impact 
Conference October 21-23, 2018 sponsored by NSF and held at 
NC State University.  This conference provided the opportunity for 
members of NSF-funded RET programs across the nation to discuss 
and share innovations and best practices. The event began with a 
poster session presented by K-14 teacher participants, evaluators, 
and education members. Drs. Barnard and Larson presented a 
poster (also authored by Dr. O’Donnell) called “Evaluating RET 
Impact: Moving Beyond the Pre- and Post-Test,” and Mr. Currier 
presented his CBBG RET poster, “Content vs. Process.”  
The following day, groups collaborated to identify aspects of the 
RET ecosystem. Later, ways to foster and broaden RET participation 
in rural areas were discussed. Engaging panel discussions included 
best practices, the role of the RET program in engineering education, 
and increasing the role of women and underrepresented minorities. 
One panel consisted of K-14 teachers, including Scott Currier, 
who shared their experiences as previous RET participants. On the 
final day, Dr. Barnard led an “unconference” session on the role 
of evaluation within the RET programs, which generated much 
discussion across programs.
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Honors & 
Awards
ASU sustainability scientist Bruce Rittmann 
receives 2018 Stockholm Water Prize

Professors Bruce Rittmann and 
Mark van Loosdrecht received the 
2018 Stockholm Water Prize on 
Wednesday for microbiological 
research and innovations that 
have revolutionized water and 
wastewater treatment. The prize 
was presented to them by Crown 
Princess Victoria of Sweden at a 
ceremony in Stockholm City Hall 
during World Water Week.
Bruce Rittman is a sustainability 

scientist in Arizona State University’s Julie Ann Wrigley Global Institute 
of Sustainability and a regents’ professor in the School of Sustainable 
Engineering and the Built Environment. He is also the director of 
the Swette Center for Environmental Biotechnology in the Biodesign  
Institute. Rittmann’s research, along with the research of van  
Loosdrecht from Delft University of Technology in the Netherlands, 
has contributed to the understanding of how microorganisms can 
transform organic pollutantsto something of value to humans and  
the environment.This remarkable scientific achievement has led to  
the implementation across the globe of technologies that make it 
possible to remove harmful contaminants from water, cut wastewater  
treatment costs, reduce energy consumption and even recover  
chemicalsand nutrients for recycling. Environmental Biotechnology  
in the Biodesign Institute. Rittmann’s research, along with the  
research of van Loosdrecht from Delft University of Technology in  
the Netherlands, has contributed to the understanding of how  
microorganisms can transform organic pollutants to something of 
value to humans and the environment.

Anca Delgado selected for the Arizona Water 
2019 Quentin Mees Research Award
Anca Delgado’s, Assistant 
Professor at ASU, research paper, 
titled “Coupling Bioflocculation of 
Dehalococcoides mccartyi to High-
Rate Reductive Dehalogenation 
of Chlorinated Ethenes” has been 
selected for the AZ Water 2019 
Quentin Mees Research award.   
This award celebrates academic 
achievements by recognizing 
authors of exceptional research 
papers, and brings research in 
water-related technology to the level of practical use.   

Kyle O’Hara was selected as recipient for the 
Conetec Inc. Award for graduate students 
This award is given to students who perform exceptional research 
related to geotechnical site characterization. This awards also seeks 
to increase diversity in geotechnical engineering. 

Alejandro Martinez Recognized as Hellman 
Foundation Fellow

Martinez was recognized as 
a 2018 Hellman Foundation 
Fellow for his project “Enhanced 
Harvesting of Clean Renewable 
Geothermal Energy Enabled by 
Soil Treatment”. The Hellman 
family began the Hellman Fellows 
Program in 1994, making grants 
to colleges and universities in 
support of junior faculty research. 
Over the years, the Hellman 
Fellows program has supported 

more than 1,500 junior faculty members, who are now chairs and 
heads of departments, MacArthur Geniuses and tenured faculty with 
long track records of successful research.

Delgado Named Oustanding Faculty Mentor
Anca Delgado has been selected as an Outstanding Faculty Mentor 
for 2018 by the Arizona State University Graduate College. This 
university-wide award recognizes Anca for her contributions as an 
Outstanding Master’s Mentor.

Outstanding Paper Award 
The Larson, Farnsworth, Folkestad, Khodadadi-Tirkolaei, Glazewski, 
and Savenye paper, “Using Problem-Based Learning to Enable 
Application of Foundation Engineering Knowledge in a Real-World 
Problem,” was selected for an Outstanding Paper Award in the Full 
Paper category at the IEEE TALE 2018 Conference in Wollongong, 
Australia. 

Jasmine Miller was selected as recipient for 
the Conetec Inc. Award for undergraduate 
students
This award is given to students who perform exceptional research 
related to geotechnical site characterization. This awards also seeks 
to increase diversity in geotechnical engineering.

Maya El Kortbawi was selected as recipient 
of the Fugro Award for Graduate Students
This award is given to students who demonstrate exemplary  
performance in research and leadership. 
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ASU Homecoming Block Party

CBBG Faculty, graduate students, and undergraduate students 
participated in hands-on biogeotechnical research demonstrations 
for the general public at the ASU Homecoming Block Party. 
Undergraduates Angela Egan and Oniya Silas delighted visitors with 
the new air-powered liquefaction demonstration. Jeremy Nez (former 
CBBG Young Scholar and REU, now ASU undergraduate) showed 
rice husks that are being investigated for treatment of expansive 
(swelling) soils. Graduate student Juan Paez asked visitors to guess 
the treatment used to control fugitive dust and erosion in three soil 
samples, and Drs. Tao, Huang, and Tang shared videos and models 
of the razor clam and discussed how they are learning from these 
creatures to design a self-burrowing robot to help monitor soil health.

RECHARGE Conference
The annual Arizona State University RECHARGE conference provided 
a platform for over 500 American Indian students in grades 7-12 to 
invest in their education, future and community. The event included 
engaging activities and inspiring presentations, including topics on 

culture and identity, college 
readiness, financial aid 
and scholarships, college 
majors, and specialized ASU 
campus resources. During 
the conference, CBBG 
presented three interactive 
hands-on activities during a 
50-minute STEM break-out 
session. Graduate students 

Daehyun Kim and Liya Wang demonstrated the space between 
soil particles and had students view particles with a microscope; 
graduate students Yong Tang and Sichuan Huang demonstrated their 
research, reviewed by Dr. Julian Tao, using razor clams to inspire the 
development of specialized robots to tunnel sensors deeper into  
the ground; Dr. Leon van Paassen provided an overview on geology 
and rock classification; and Drs. Jennifer Chandler, Krissy Elwood,  
and Jean Larson asked participants to provide feedback on their 
experience with CBBG content using an evaluation framework 
developed with Dr. Wendy Barnard of ASU CREST.  

Education & 
Outreach

MESA Club Mentoring Outreach Event
Jeremy Nez, CBBG Undergraduate student, assisted during the 
MESA Club outreach event held at the Madrid Neighborhood School 
in Phoenix, Arizona. The purpose of MESA (Math, Engineering, and 

Science Achievement) is to conduct 
outreach programs designed to increase 
access to Science, Technology, 
Engineering, and Mathematics (STEM) 
pathways and encourage college 
readiness for low-income, minority or 
first-generation college bound students 
in grades 6-12.  This outreach event 
consisted of assisting the students, 
or “inspired engineers,” with their after 
school projects. There were approximately 
26 students at the event working on 
seven different projects. As Jeremy was 

leaving, he was amazed at how young the students were; yet, they 
were conducting extremely high-end projects. There was one group 
that was truly amazing and stuck out to him, and who he ended 
up assisting throughout the event. This group was making a water 
filtration system and creating a curriculum to teach the people of the 
Dominican Republic in the rural areas on its use. Jeremy assisted 
by giving them his scholarly opinion and by observing the details in 
their engineer journals. Their journals were astounding. They were 
neat, clean, precise, and well detailed, with a great understanding of 
what they were doing. Jeremy also introduced them to the life-cycle 
sustainability assessment (LCSA), which is a template for guiding 
engineer projects toward following the U.N. pillars of sustainability.  
He wanted them to be thinking about what their product might do  
for the people of the Dominican Republic, the pros and cons, and all 
the social and political aspects that might result.

Salt River Schools STREAM Xtravaganza
On February 26, CBBG hosted a table at the Salt River High School  
STREAM Xtravaganza. Graduate students Hani Alharbi and Ahmad  
Sayed Mostafa, along with Education Director, Jean Larson discussed  
Center research, shared opportunities for working in CBBG labs, 
and enjoyed participating as one of the stops on the Science-
Technology-Relationships-Engineering-Art-Math (STREAM) Scavenger 
Hunt! The high school is part of the Salt River Pima-Maricopa Indian 
Community Schools, and a new partnership for CBBG.
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Adobe Engineering GISD/LCPS K-12  
Outreach Update

The Spring 2019 Adobe Engineering Outreach partnership between 
CBBG and the STEM Outreach Center is in full swing. There are 
about 135 middle grade (6-8) students participating at 12 school 
sites across the Gadsden Independent School District and Las  
Cruces Public Schools. Students will participate in 10 program  
sessions over the course of the semester. Currently most students 
are finishing up making their adobe bricks and starting to construct 
their first adobe wall. They have completed the sessions on researching 
“Adobe Around the World” and testing local soil composition. Students 
are particularly enjoying the hands-on nature of this program.  
Additionally, the CBBG and NMSU engineering student volunteers 
have joined program sessions at several schools. The volunteers 
have really enjoyed meeting the students and assisting them with the 
adobe project. 

	
	

Students researching adobe  
around the world.

Students making adobe bricks.
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How does nature do it?
Nature has developed elegant, efficient and sustainable biologically-based solutions to many 
challenges that vex geotechnical infrastructure systems. Examples include ant excavation processes 
that are 1000 times more energy efficient than man-made tunneling machines, carbonate cemented 
sand that is exceptionally resistant to erosion and earthquakes, and self-sensing and self-healing 
tree root structures that are 10 times more efficient than any mechanical soil reinforcing/foundation 
system yet devised.

The NSF Engineering Center for Bio-mediated and Bio-inspired Geotechnics (CBBG) will focus on 
ecologically friendly, cost-effective solutions, inspired by nature, for development and rehabilitation 
of resilient and sustainable civil infrastructure systems. It will serve as a nexus for two transformative 
trends in engineering: biologically-based design and sustainability.

biogeotechnics.tech

CBBG is a National Science Foundation (NSF) Engineering Research 
Center funded in 2015 under cooperative agreement EEC-1449501, 
and headquartered at Arizona State University.


