Center for Bio-mediated &
Bio-inspired Geotechnics

As | See It: View from Director’s
Chair

Onward, Biogeotechnical Soldiers!

As we enter the fourth year of our existence, CBBG
continues to make progress in its quest to develop
Biogeotechnics as a recognized sub-discipline in
geotechnical engineering. In fact, if the number of
papers and proposals for which CBBG investigators
are asked to provide peer review, requests we

get for copies of our papers, inquiries we get for
information on our techniques, and invitations we

get to speak at conferences and on other campuses

is any indication, there is an explosion of interest in
carbonate precipitation, bio-polymers, and bio-inspired
technologies. But we do not need to look any further
than the progress of our Center itself to see the
substantial progress we have made on this front. Our
Industry Partnership program has expanded from an
initial cadre of 9 members to 19 members, including
one new member at the leadership level, with one more
memberships pending (at the leadership level). And,
perhaps more importantly, CBBG's portfolio of industry
supported projects has increased substantially over the
past year.

At the beginning of Year 3, CBBG had one project
with Industry support nearing completion and a

second project with industry support just getting
started. As we move ahead in Year 4, we have six
active industry supported projects, including analyzing
of the performance of MICP (microbially induced
carbonate precipitation) and MIDP (microbially
induced desaturation and precipitation) test sections
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at a site in Toronto and a feasibility study for an MIDP
test section in Richmond, British Columbia with

one of our newest Industry partners, Groundwater
Technology. We also have an ongoing feasibility
studies on stabilization of radioactive mine tailings
using a variety of biotechnologies with Arcadis,
evaluation of biogeotechnology for sulfate reduction

in acid rock drainage with Freeport McMoRan, and
evaluation of the potential for EICP (enzyme induced
carbonate precipitation) stabilization of soils in the
southwestern United States for the US Bureau of
Reclamation. And we have received a supplement
from the National Science Foundation (NSF) for a
GOALI (Grant Opportunities for Academic Liaison with
Industry) -type project with Geosyntec Consultants on
Electro-kinetics-Facilitated Carbonate Precipitation in
Finer-Grained Soils. In addition to these projects for
which funding from our industrial partners in already
committed, we have a number of other projects on which
we are actively negotiating with industry partners for
funding and/or services in kind, including an MICP test
section, stabilization of iron ore tailings, and fugitive dust
mitigation.

CBBG has also been engaged in international
developments in the area of biogeotechnics. The
Toronto and Richmond MICP/MIDP projects are led by
Groundwater Technology NV, one of our new Industry
partners, and included collaboration with Deltares (from
the Netherlands) on the project. ASU has signed a
memorandum of understanding with Sharjah University
in the United Arab Emirates of EICP to collaborate on
research on dust control and is in discussions with
King Saud University in Saudi Arabia for collaborative
research on alternative sources of EICP substrates.
While we were unsuccessful with proposals to
collaborate with the Irish Center for Research in Applied
Geophysics ((CRAG) on carbonate precipitation
through the NSF C2C (Center to Center) program

and to collaborate with EPFL (Switzerland), Strathclyde
(United Kingdom), and Delft/Deltares (Netherlands) to
provide international experience for our students through
the NSF IRES (International Research Experiences

for Students) program. However, in preparing these
proposals, we established working relationships with
our international partners and we will try again through
the C2C and IRES programs and other avenues to
collaborate on research. And, CBBG investigators
have continued collaboration on biogeotechnics with
colleagues in France, ltaly, Israel, and other countries
around the world.

The CBBG Education team has also made substantial
progress in spreading the gospel of biogeotechnics.

At the Introductory (pre-college) level, the lessons
developed by the 11 participants in our Year 1 Research
Experience for Teachers (RET) program have been
piloted and curated and are now ready for dissemination.
They can be found on the CBBG web site at https://
cbbg.engineering.asu.edu/education/curriculum/

and will soon be submitted to TeachEngineering.org
(https://www.teachengineering.org/) and the American
Geosciences Institute’s Education GeoSource database
(https://egs.americangeosciences.org/vufind/. We
have also begun dissemination of a curated one-lecture
module on biogeotechnics for freshman introduction

to engineering courses. Development of a 3-lesson
module on biogeotechnics for incorporation in junior
year geotechnical engineering courses and curriculum
for graduate courses in bio-mediated design and
bio-inspired design are also under development. | also
hope CBBG will begin development of one or more
professional development courses in biogeotechnics in
the coming year. And, of course, we have been sending
our graduates out into academia and industry to spread
the gospel of biogeotechnology.

We are excited about these developments in
biogeotechnical engineering. With the surge of research
in this area at other institutions, CBBG must continue to
make progress to remain at the forefront of development
of biogeotechnics. So, (with apologies to Sabine
Baring-Gould), it's “Onward Biogeotechnical Soldiers!”

Important
Dates

November 14-15, 2018
NSF Site Visit to CBBG
Tempe, Arizona

April 8-9,2019
CBBG Mid-Year Meeting

New Mexico State University
La Cruces, New Mexico

May 6-10, 2019
Mini-Symposium on Biochemical
Processes and Biofilms in
Porous Media

Interpore 11th Annual Meeting
Valencia, Spain




Research
Highlights

UC Davis Hosts Dr. Rudy Bonaparte

On October 5, 2018, the UC Davis Geotechnical Group hosted

Dr. Rudy Bonaparte, Chairman of Geosyntec Consultants, Inc. and
recipient of the 2018 ASCE Terzaghi Lecture Award. During his visit,
Dr. Bonaparte gave the 2018 Terzaghi Lecture (titled “Geotechnical
Stability of Waste Fills — Lessons Learned and Continuing
Challenges”) to the group as well as a second presentation on
“Building a Career and Becoming a Leader in the CEE Profession.’
CBBG graduate students Alena Raymond, Alex San Pablo, Charles
Graddy, Kyle O'Hara, Matthew Burrall, and Maya El Kortbawi also
presented their research to Dr. Bonaparte.

CreateX Start-UP Launch

CREATE-X is a Georgia Tech initiative and incubator to instill
entrepreneurial confidence in students and empower them to

launch startups. CBBG researcher Mahdi Roozbahani led a team
that competed against more than 300 other teams and was one of
40 ideas selected by the Create-X review panel. Mahdi presented
the project in front of an audience comprising of more than 1500

in Atlanta Fox Theater. His start-up idea includes a time-lapse
photography platform for tracking progress on a construction project
using machine learning, computer vision, as well as mobile- and
web-app techniques. The demo day video link is: https://create-x.
gatech.edu/demo-day-2018-livestream The 2.5 minute presentation
by Mahdi runs from 1:06:25 to 1:08:45 in the event video. The photo
below shows Mahdi presenting his start-up idea.

DEMO DAY

GT CBBG research collaborations with UGA

L3SR

Georgia Tech CBBG researcher Fernando
Patino recently visited the University of
Grenoble Alpes where he conducted some
X-ray CT experiments on root growth along
with L3SR researcher Florianna Anselmucci
who is the first PhD student working

under the joint GT CBBG - UGA - L3SR
partnership agreement. The photo below

shows them about to enter the X-ray synchrotron at L3SR to set
up an experiment. Since September, Florianna has been at Georgia
Tech where she will spend 6 months conducting research. Her
co-advisors are Dr. Luc Sibille (L3SR-UUGA) and Dr. Chloe Arson
(GT-CBBG).

GT-NMSU Research Collaborations

CBBG researchers Dr. Douglas
Cortes (NMSU) and Dr.

Sheng Dai (GT) attended the
International Symposium on
Energy Geotechnics (SEG-
2018) in Lausanne Switzerland
in September, 2018. Douglas
presented the collaborative work
on bio-inspired heat exchange
systems and Sheng chaired
three session on gas hydrates.

Internship with Industry partner
Hayward-Baker

CBBG PhD candidate Seth Mallett is
doing an internship this Fall semester

with CBBG Industry Partner Hayward-
Baker. Seth has been spending time doing
construction supervision on project sites
in Tennessee, Georgia and Alabama, The
experience is proving very valuable for
Seth whose research is on root-inspired
anchorage systems.

Recent Lab Successes

CBBG PhD candidate Junghwoon Lee
working with Dr. Susan Burns has had
some notable success in the lab as part
of their project on Colloidal Facilitation

of MICP. The photo opposite shows the
dissolution of calcite that was precipitated
using colloidally enhanced precipitation
developed in their lab.

New Grant Awarded at ASU
On August 21, 2018, Junliang (Julian) Tao,
together with two ASU mechanical engineering
faculty members Dr. Hamid Marvi and Dr. Daniel
Aukes, were granted a new NSF project titled
“EAGER SitS: Active Self-Boring Robots that
Enable Next Generation Dynamic Underground
| Wireless Sensing Networks: Fusion of Fast
Prototyping, Modellng and Learning”. The 2-year project will start
January 1, 2019. For more information, please visit:
https://www.nsf.gov/awardsearch/showAward?AWD_I D=1841574
&HistoricalAwards=false



Chandler and Colleagues Publish New Book
Dr. Chandler’s Critical Leadership Theory: Integrating
Transdisciplinary Perspectives published this month by Palgrave
Maomlllan highlights several CBBG researchers, including
= e ’R 't | students, and their innovative research
4 in the chapter, Exploring Movement
and Direction in Engineering. That
chapter is one of the four in the book
that explores what movement and
direction is and how it is examined in
various disciplines. Caitlyn Hall, Kimberly
Martin, Dr. Wilhelmina Savenye, and
Dr. Jean Larson provided valuable
reviews of the chapter. Dr. Claudia
W Zapata was especially helpful in the
% development of the chapter because
- || she lent soil engineering introductory
texts and painstakingly explained soil shear strength. “Geotechnical
engineering was chosen for this chapter because the ground is
fundamental to human life. Homo sapiens have walked on the
ground and ate the plants growing in the ground for over 300,000
years. Thus, it is not surprising that the word ‘ground’ appears in
many meaning-packed metaphorical expressions used in leadership
contexts; such as, keeping one’s feet solidly on the ground, breaking
ground, gaining ground, ground rules, an ear to the ground,
middle ground, on shaky ground, and covering a lot of ground. The
ground is important for human life not just for these reasons. The
biodiversity of the life in the ground directly affects above ground
ecosystem processes in fundamental ways that affect human life.
So, it is fitting that we address the field of engineering that works
with the ground!” Stepping back, the book as a whole “contributes
five novel tenets for building a critical theory of leadership studies.
Drawing from transdisciplinary insights, these tenets help shape
the emerging field of inquiry. The book begins by contrasting critical
theory with positivist approaches to analyzing social phenomena, and
what follows is an exploration of four broad disciplines using sub-
components of leadership as an investigatory lens.”
You can purchase this new book here: https://www.palgrave.com/us/
book/9783319964713
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ASU Welcomes Two New Students

Sichuan Huang and Yong Tang joins ASU CBBG as Ph.D students.
Sichuan and Yong will work on bioinspired burrowing mechanism
and robotics with Julian Tao. Sichuan worked for three years with
Julian at University of Akron before joining ASU; Yong is a fresh Ph.D
student with a M.S. degree from Sichuan University, China.

Sichuan Huang

Yong Tang

Ridgeway Leads and Mentors Peer Research

Team

Cyrena Ridgeway leads the NMSU student research team that
studies the effects of encapsulated phase change materials
(ePCMs) on the thermo-mechanical properties of soils surrounding
ground-source heat exchangers. With the guidance of her mentor
and CBBG senior investigator Dr. Douglas Cortes, Cyrena has
contributed to the experimental design and testing of ePCM-sand
mixtures. The overall goal of the project is to improve the efficiency

and extend the service life of geothermal heat
pump systems under unbalanced thermal
loads. Cyrena is the mentor of two peers, a
Young Scholar and a REU student in Cortes’
Lab. Cyrena is a senior in the civil engineering
¢ program at NMSU and has worked as an
undergraduate research assistant in Cortes
Lab for four years. She plans to pursue
graduate studies with Dr. Cortes soon

after graduation. She has served as SLC
Undergraduate Lead and is the incoming
Outreach Coordinator at NMSU.

Cyrena Ridgeway studies
thermo-mechanical
properties of soils
surrounding ground-
source heat exchangers

Zelkowski Gained Engineering Experience
ThIS Summer

7] CBBG master's student Peter
Zelkowski interned with Granite
Construction Inc. in Tucson, AZ
this summer, designing, managing
s == and supervising fieldwork for

= various bridge foundations, earth
retaining structures and roads.
Peter has done three other summer
engineering internships, including
the construction of Urenco USA
uranium enrichment facility in
Eunice, NM (2014), in-service
inspections at Palo Verde Nuclear Generating Station in Phoenix,
AZ (2016), and design and estimating with Granite Construction
in Tucson, AZ (2017). Peter is an NMSU graduate teaching and
research assistant and his current research is on thermal and
moisture properties of adobe (Research advisors: Dr. Paola Bandini
and Dr. Brad Weldon). Peter is the NMSU Geotechnical Lead and
incoming President of the CBBG SLC.

dent Peter Zelkowski
interned with major civil engineering
contractor in Summer 2018

NMSU graduate

Three CBBG Undergraduate Students are
S-STEM Scholars _
5 §

Russell Kevin Buehling
(EE), Priscyla Marquez
(CE), and Carey Collins
(CE) are members of
the NMSU S-STEM
Scholars. Priscyla and
Carey joined the cohort
in late spring 2018
while Russell started a
year earlier. The NMSU
S-STEM project is
funded by a $1M grant
from the National Science Foundation and provides scholarships (up
to $10k/year each), one-on-one relationships with faculty mentors,
professional development, and training on metacognitive and self-
study skills to a cohort of 27 academically talented engineering
undergraduate students through graduation. Dr. Paola Bandini is
the principal investigator (PI) and Drs. Martha Mitchell and Lambis
Papelis are two of the Co-Pls. Prof. Mitchell leads the NMSU
S-STEM mentorship program that provides individualized faculty
mentoring for the S-STEM Scholars through graduation. Russell,
Priscyla, and Carey are undergraduate research assistants in three
CBBG projects at NMSU.

S-STEM Scholars: (From left) Priscyla Marquez,
Russell Kevin Buehling, and Carey Collins




Research Collaboration between NMSU and
UT Tyler

New Mexico State University and the University of Texas-Tyler
team up for CBBG research project that works on developing
enhancements to the traditional adobe construction. Faculty and
student researchers from the two universities collaborate in the
testing of adobe materials and laboratory-scale wall models. Drs.
Michael McGinnis and Michael Gangone of UT Tyler bring their
expertise in Digital Image Correlation (DIC) to this project. This
non-contact optical correlation method enhances the analysis
and interpretation of material and model testing by providing

the determination and visualization of the stain field developed
under load. Through the full-field strain / displacement analysis,
the research team is able to gain a better understanding of

the material and system behavior. NMSU senior investigators
Drs. Paola Bandini and Brad Weldon are excited about the
opportunity to collaborate with UT-Tyler to enhance their work
and continue to see the impact of the CBBG on students at
other universities. CBBG students Eduardo Davila, Judit Garcia
and Diego Garcia-Vera assisted in the specimen and model
preparation, DIC camera installation, testing and data acquisition.
UT-Tyler graduate student Ashmita Wasti is analyzing the

results collected using DIC during the experimental testing and
collaborating on a paper with the CBBG graduate students and
faculty.

<

(Left) Dr. McGinnis of UT-Tyler during DIC testing at NMSU

(Right) NMSU students Judit Garcia (left) and Diego Garcia-Vera preparing a
specimen for loading and DIC testing

NMSU Undergraduate Helped Fight

California’s Carr Fire

This summer Lucas Rivera took a break from school and research
to work again with the Taos Fire Department in Taos, Northern
New Mexico. In July, his crew was dispatched to Redding, CA to
fight the deadly Carr Fire and provide support to local firefighters.
Lucas worked battling the wildfire blaze in Northern California
until mid-August. The Carr fire was responsible for eight deaths

ucas Rivera fighting the Carr Fire in Redding, CA (left) and working in the NMSU lab (right)

and destroyed thousands of homes. When asked about his
experience as a firefighter and a college student, Lucas replied,
“It's a dynamic lifestyle, balancing academia with an occupation
such as fighting fires. | hope to help people wherever | go and
whatever | do. My deepest condolences to those that lost their
homes or loved ones in recent or past fires”

Lucas is a New Mexico AMP Undergraduate Research Scholar
and a junior in the civil engineering program at NMSU. With his
CBBG graduate mentor Rashidatu Ossai, Lucas studies the
cementation of a natural sand treated with EICP solution and
evaluates the effect of various sample preparation and treatment
conditions.

Brown named Interim Dean for NMSU
College of Education

Professor Susan Brown was
named interim dean for the College
of Engineering at New Mexico
State University (NMSU). She will
head the college as the university
searches for a permanent dean. Dr.
Brown is the Director of the STEM
Outreach Center at NMSU and
the CBBG Pre-College Education
Director and has also served as
the college’s interim associate
dean of research.

During her 19 years at NMSU, Dr. Brown has been awarded
nearly $23 million in research grants. Most recently, the New
Mexico Public Education Department’s 21st Century Community
Learning Centers (21st CCLC) Program awarded a nearly $12
million 4-year grant to NMSU’s STEM Outreach Center to fund
out-of-school time STEM programs in the Las Cruces, Hatch
and Gadsden school districts. With her leadership, the STEM
Outreach Center has offered after-school STEM programs to
more than 8,000 students in the past year alone. Some of these
programs include curriculum with CBBG research themes.

Spotlight on CBBG Young Scholar

CBBG-GT Young Scholar Taylor Martin who worked on the
root-inspired anchor project along with CBBG PhD candidate
Seth Mallett is back in Alpharetta High School for her senior year
where in addition to her academic studies, she is serving as Chief
Editor for her HS Year Book.

She is seen in the lab photo preparing a root analog for a pull-out
test and in the center with her co-editors taking a well-deserved
break from the challenges of managing all aspects of producing a
year book.




Out & About

Tao Gives Presentation at UKC

On August 8, 2018, Junliang (Julian) Tao gave an invited opening
presentation for the geotechnical engineering session at US-Korea
Conference 2018.

Georgia STEM/STEAM Forum

On October 22nd and 23rd, Ariel Siegel will attend and present at the
Georgia STEM/STEAM Forum. The Georgia STEM/STEAM Forum is an
annual event that brings together K-12 teachers and administrators as well as
business and industry partners who are dedicated to advancing excellence in
the STEM/STEAM education for all students. The conference allows teachers
and educators to present and learn about how other schools across Georgia
bring STEM/STEAM activities into their classrooms. Ariel will be presenting
about the CBBG outreach program she and her CBBG researcher
colleagues developed and implemented during the past year. The 3 month
long outreach program introduced over one hundred and thirty 7th grade
students to geotechnical engineering and bio-inspired geotechnics through
education modules and a design challenge, where student groups were
tasked with creating an efficient 3D printed root-inspired pile. Photo below
shows half of the 7th grade students and the CBBG research mentors. Ariel
is at the right end of the photo.

NMSU team participates in Aggie I-Corps
NMSU Ph.D. student Seyed Ali Aleali
was accepted into the Aggie I-Corps
entrepreneurship training program of
NMSU'’s Arrowhead Center this fall.
This CBBG team includes Seyed
Aleali as the student entrepreneurial
lead, Drs. Paola Bandini and Craig
Newtson as the faculty principal
investigators, and an Arrowhead
business mentor. The program’s goals are to spur translation of
research, encourage collaboration between academia and industry,
and train students to understand innovation and entrepreneurship.
Seyed will receive mentorship, coaching and $2,000 for participant
support. NMSU Arrowhead Center is an NSF Innovation Corps

(I-Corps) Site. http://arrowheadcenter.nmsu.edu/icorps/why/

Internatlonal Symposmm on Bio-mediated and

The First International
Symposium on Bio-
mediated and Bio-inspired
Geotechnics (B2G Atlanta)
- was held at the Academy

of Medicine on the Georgia

Tech campus on September

12 and 13, 2018. The
symposium was chaired by Elizabeth & Bill Higginbotham Professor
David Frost who also serves as a CBBG Co-Pl and Subsurface
Exploration & Excavation Thrust leader. The symposium included 6
keynote lectures including lectures by several members of the CBBG
leadership team including Director Ed Kavazanjian and Co-Pi's Rosy
Krajmalnik-Brown and Jason Delong. The symposium also featured
almost 30 papers presentations and was attended by over 70
participants from US, Japan, France and China.

Martinez Gives Seminar at OSU

Alejandro Martinez (UC Davis senior investigator) gave a seminar
at Oregon State University on July 23rd on research from a CBBG
project. The title of the presentaiton is “Bio-inspired Soil-structured
Interaction: Element and Centrifuge Pile Load Tests”.

GI-AEG Joint Meeting
On September 19, 2018, Junliang (Julian) Tao was invited to give a
geotechnical special presentation in the joint September meeting of
Arizona Chapters for the Geo-Institute and Association of Engineering
and Environmental Geologists. Tao's presentation is on “Bridge
Scour and its Countermeasures: Monitoring, Streamlining and
Biocementation”. Four UC Davis researchers also gave presentations
at the B2G conference in Atlanta GA this summer. The presentations
are:
= Effect of biocementation ground improvement on liquefaction
triggering resistance and dynamic performance of sands
(keynote) by professor Jason DeJong
= Monotonic and cyclic centrifuge testing of snakeskin-inspired
piles by assistant professor Alejandro Martinez
= Discrete element simulations of bio-inspired self-burrowing
probes in sands of varying density by postdoctoral scholar Ali
Khosravi
= Vertical pullout tests of tree root systems for bio-inpired
oundation idea development by doctoral student Matt Burrall

Bandini Presents at REHABEND 2018 Euro-

American Congress in Spain

Early this summer, Paola Bandini presented at the 7th Euro-American

Congress on Construction Pathology, Rehabilitation Technology and
Heritage Management, a biennial
conference that brings together

%% researchers, engineers and architects

| in this field. The paper was titled

two laterally loaded adobe walls” and
was co-authored with CBBG faculty
and students. The conference was
held in Caceres, Spain and included
technical visits to three UNESCO
Word Heritage Sites in the Extremadura region. The Yerba Tower,
shown in the background of the photo, is a defensive structure built

by the Moors using rammed earth and lime in the 12th century. This is
one of the thirty towers still standing in the medieval walled Old City of
Caceres.



Honors &
Awards

James S Lai Award

CBBG researcher Nimisha Roy was selected as the 2018 recipient of the James S. Lai Award for outstanding scholarly
contributions as an early stage doctoral student. Nimisha joined Georgia Tech and CBBG after completing her MS degree at the
Indian Institute of Science in Bangalore.

Sophia Palumbo Receives Master’s Degree at UCD

Sophia Palumbo obtained her Master’s degree at UC Davis, where she wrote a thesis titled “Anisotropic Interface Shear
Behavior of Granular Soil and Surfaces Biologically-Inspired by Snakeskin”. She is currently working with Geosyntec
Consultants (a CBBG industry partner) at their Oakland office.

CBBG Student Awarded ADSC Scholarship

CBBG Graduate Student Maya El Kortbawi (UCD) is the recipient of the ADSC (The International Association for Foundation
Drilling) West Coast Chapter Scholarship for the 2018-2019 academic year and she will be attending ADSC'’s Annual Meeting
in Nassau, Bahamas, February 6-8.

UCD Research Group Receives Davis Wakeham Mentoring Fellowship

CBBG Pl Katerina Ziotopoulou (faculty at UCD) and her research group are the recipients of this year's UC Davis Wakeham
Mentoring Fellowship, an honor given to faculty and their mentees to support the exploration of mentoring best practices. The title
of their project is “Blended mentoring approaches towards building and sustaining developmental networks: from a diverse first-
generation graduate group to the boundaryless world”.

Diversity &
Inclusion

Saenz Leads Webinar on Diversity and Inclusion

Dr. Delia Saenz, Diversity & Inclusion director for CBBG delivered a summer webinar on
underrepresentation. The presentation underscored the need to diversify Engineering and other
STEM disciplines, and also described effective team-building strategies. Participants learned about
the negative consequences of numerical distinctiveness (tokenism) as well as ways to alleviate these
consequences. Additionally, they were equipped with strategies on what to do whenever they find
themselves in that situation and how to be an ally when they recognize another person is in that
situation. In an effort to provide the opportunity for a broader set of CBBG members to access the
session, the presentation was transmitted to each CBBG site where discussion was facilitated by
a faculty/staff member. The use of a Google form to collect the knowledge check responses proved to be successful, and we
intend to follow this format going forward for diversity and inclusion learning sessions. Thanks especially to Dr. Krissy Elwood
for helping with this aspect, to all site facilitators, and to Dr. Jennifer Chandler for creating a Playposit version of the webinar. We
hope to create a respository of learning videos using this format.




Education &
Outreach

New Education Director at CBBG

CBBG has appointed Dr. Jean Larson as its new
4 Education Director, effective July 1, 2018. She has also
" been appointed as Assistant Research Professor in both
the School of Sustainable Engineering and the Built
Environment (SSEBE) in the Ira A. Fulton Schools of
Engineering and in the Division of Educational Leadership
and Innovation in the Mary Lou Fulton Teachers College
(MLFTC) at Arizona State University. She has been with
— CBBG since the beginning as Education Coordinator.
Dr. Larson has a Ph.D. in Educational Technology with postgraduate training in
Computer Systems Engineering. She has many years of experience teaching at
different levels, developing curriculum in various learning environments, and working
as an educational consultant in a wide range of industries. Her teaching experience
ranges from the K-12 level, both locally and abroad, technology integration and
teacher training to undergraduate and graduate students at Arizona State University,
and various workshops and modules in business and industry. She is experienced
in instructional design, delivery, evaluation, and specializes in eLearning technologies
for training and development. Dr. Larson enjoys developing and collaborating on
curriculum for K-12, college, and professional development.
Her research focuses on the efficient and effective transfer of knowledge and learning
techniques, innovative and interdisciplinary collaboration, and strengthening the
bridge between K-12 learning and higher education in terms of engineering content.
Dr. Larson leads the ASU ERC Consortium, which is comprised of education leads
from CBBG, other ASU ERCs, and external evaluators. She also leads the NSF
ERC Education Leaders Group with three other Education Directors, collaborates on
grants, and conducts research aimed at improving the Center's education efforts.

High School Sustainability Club Visit to ASU
In September 28, students from a local high school (2018 CBBG RET Finn
Pillsbury’s school) headed down to the ASU Tempe campus to learn more about
the innovative and interdisciplinary research happening at the university. The first
stop was in the Biodesign Pathfinder Center, where students had the chance to talk
with Dr. Lee Hartwell, Nobel Prize winner in Physiology and Medicine. After a brief
presentation and discussing “a secret about scientists;’ Dr. Hartwell challenged the

" W= f I group to “think of an unknown” that they might want
4 |+ toresearch further.
Next, the group headed upstairs to the Swette
Center where CBBG graduate students, Aide
Robles and Sri Mohanna Rangan gave a brief tour
and discussed their research on bioremediation
approaches using microbial cultures and metabolic
chain elongation. On the way out, CBBG Thrust
Leader Dr. Rosa Krajmalnik-Brown spoke to the E
students about what it is like to work in a lab and other
research opportunities.
The students were then led to the Goldwater Center
for Science and Engineering to learn more about
sustainable research from NEWT graduate students,
Ana Barrios and Elisabeth Thomas. Students were
shown a demonstration on de-facto water use and .
competed in smaller groups to see who could remove the most “contaminants” from
water.

Next, CBBG graduate students Miriam Woolley and
Juan Paez talked to the group about the Center and the
sustainability aspects of various research projects. Miriam
discussed alternative building materials and her research
on fugitive dust mitigation with an erosion demonstration.
Juan Paez shared images of his intern work on a mine site
and use of alternative building materials.

Students from the Sustainability Club asked many questions about attending college,
working in industry, and how to get involved with research as a high school student.

CBBG RET Participants Highlighted in Article

Four teacher participants from CBBG, Mr. Scott Currier (2016), Mr. Lance Reyna
(2018), Mrs. Wendy Cullivan (2018), and Dr. Finn Pillsbury (2018) were highlighted in
arecent article on RET programs that was distributed via several websites (Full Circle
and ASU Now), and social media (Twitter, Instagram, Facebook, LinkedIn). The article
was also posted on CBBG's Slack Workspace and Facebook Page.

Full Circle (Fulton Schools of Engineering): https:/fullcircle.asu.edu/outreach/
teachers-experiences-asu-research-translate-inspiration-young-students/

Joint Outreach with CBBG RET and Educational
Partner School

On October 2, CBBG 2018 RET Stephen
Batchelder brought 110 seventh graders from
Estrella Vista STEM Academy to ASU’s Tempe
campus, but this was NOT an ordinary school

| field trip...

Two months prior to the event, Mr. Batchelder

I and Dr. Larson met several times to

discuss the objectives of the trip, how it

would fit into the middle school curriculum,
and align with Next Generation Science
Standards (NGSS). Although the students were covering earth science and being
introduced to biogeotechnical engineering and CBBG research, the next unit

would also expose students to sustainability concepts. As sustainability is one of

the common denominators of the ASU ERC Consortium (education and evaluation
representatives from CBBG, NEWT, QESST, and NCI-SW), the team worked
together to offer the students a comprehensive educational experience they would
never forget!

Students were divided into four groups and rotated through four stations with
hands-on activities that aligned with the pre-identified standards: Learn from Nature
(CBBG), Nano-Water Filtration (NEWT), Solar Panels/Cells (QESST), and NanoFab
Tour (NCI-SW). Faculty, graduate students, and undergraduate students from the
Centers led interactive demonstrations and activities, while external evaluators, Drs.
Barnard and O’Donnell, used various approaches to collect data to measure the
impact of the event. Follow-up delayed post-tests will be administered to examine
sustained knowledge and interest of the students, and Mr. Batchelder will also be
interviewed to gain teacher perspective on the extended enrichment field trip. Data
are currently being analyzed and will be shared, along with lessons leared and future
evaluation plans.

Publications:
Cao J, Roozbahani M. Mahdi, Roy N, and Frost J.D (2018). Quantitative Analysis of Pore Tortuosity
in Three-dimensional Porous Media. IS-Atlanta 2018, Atlanta.

Cortes, D.D., Nasirian, A. and Dai, S., 2018, September. Smart Ground-Source Borehole Heat
Exchanger Backfills: A Numerical Study. In International Symposium on Energy Geotechnics (pp.
27-34). Springer, Cham.

Roy N,, Vangla P, Gali M.L. and Frost J.D. (2018). Assessment of merits and demerits of
angularity measurement techniques using image analysis. IS-Atlanta 2018, Atlanta

Gali M.L, Vangla P. and Roy N. (2018). Image-Based Characterization Techniques for
Geotechnical Applications. In Krishna, A. M., Dey, A, and Sreedeep, S. (Eds.), Geotechnics for
Natural and Engineered Sustainable Technologies (pp. 145-162). Singapore: Springer.

Alcantar, J., Aleali, S.A,, Pasillas Rodriguez, J.N., Bandini, P, and Newtson, C.M. (2018).
Bio-inspired vascular system in driven precast pile foundations. Proc. Inter. Symposium on Bio-
mediated and Bio-inspired Geotechnics (B2G), Atlanta, in press.

Cortes, D.D., and John, S. (2018). Earthworm-inspired soil penetration. Proc. Inter. Symposium on
Bio-mediated and Bio-inspired Geotechnics (B2G), Atlanta, in press.

Pasillas, J. N., Khodadadi T., H., Martin, K., Bandini, P, Newtson, C. M., and Kavazanjian, E. (2018).
Viscosity-enhanced EICP treatment of soil. Proc. IFCEE 2018, Geotechnical Special Publication
296, 145-154.

Weldon, B., Bandini, P, McGinnis, M., Davila, E., and Garcia Vera, D. (2018). Laboratory study on
the behavior of laterally loaded adobe walls. Proc. REHABEND 2018: Euro-American Congress
on Construction Pathology, Rehabilitation Technology and Heritage Management, Caceres,
Spain.
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of Environmental Quality

NMSU’s Freeport-McMoRan Water Quality Lab is
critical to CBBG research
The Freeport-McMoRan Water Quality Laboratory in the College of @A ARCADIS i cem ent (;

Engineering at New Mexico State University (NMSU) was established in TECHNOLOGIES
2009 through a gift from Freeport-McMoRan Inc. It is a full-service analytical

laboratory specialized in identifying the chemical and colloidal characteristics

of water/particle systems. This facility provides services to researchers Chevron = =
at NMSU. Particularly, the Freeport-McMoRan Lab has been critical to

the CBBG research project led by Dr. Lambis Papelis that develops a CON E TE C
microbially enhanced iron-modified Permeable Reactive Barrier (PRB) to [

remove arsenic and selenium oxyanions from groundwater in contaminated
sites. This research would not be possible at NMSU without access to
this state-of-the-art facility. The student researchers of this CBBG project ®

work daily in the Freeport-McMoRan Water Quality Lab running tests with G E 0 PI E R Geosyntec -
equipment such as the Inductively Coupled Plasma-Mass Spectrometer consultants
(ICP-MS) and the High-Performance Liquid Chromatography System engineers | scienists | innovators
(HPLC) to measure anion concentrations in water from their batch and
column tests. The project will continue using the Freeport-McMoRan Lab in
moving to the bench-scale pilot PRB tests. The description of equipment in

this lab facility can be found in this link: https://engr.nmsu.edu/laboratories- ° = j G“] ""dw d IE [
and-facilties/ _ 11 Technal 00y
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(Left) NMSU graduate students Neda Halalsheh and Amadeo Trujillo with CBBG Senior Inves- 5e3
tigator Dr. Lambis Papelis using the ICP-MS at the Freeport-McMoRan Laboratory. MATRIX ORLD nICHOLson

(Right) From Left:PhD student Neda Halalsheh and MS student Amadeo Trujillo use HPLC
equipment in the NMSU Freeport-McMoRan Laboratory for their CBBG research.
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Summer 2019 Internships at Freeport Corporate WY SERVICES

offices in Phoenix
Human Resources College Recruiting
Human Resources Learning and Leadership Development

Human Resources Information Services ~y P
Human Resources Staffing Coordinator ay s""“ SChIlﬁbEl
Geographical Information Systems Analyst -” FOUNDATION COMPANY

MIS SALT RIVER PROJECT

Summer 2019 internships at multiple Freeport
operations in Arizona

Mechanical Engineering \ \ )
Process Automation Engineering EI;E’E:EE:‘R; (l\’_lﬂolill'l)lﬂﬂnu 5
Accounting

Electrical engineering e i A W
Gilobal Supply Chain
Health, Safety and Industrial Hygiene

Civil Engineering
MIS
http://www.fmjobs.com/college-connection/internships.aspx
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How does nature do it?

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

“IraA. Ful_ton Schoo!s of
%‘ Engineering

Arizona State University

biogeotechnics.org



