
1 
 

 

WORKSHOP PROCEEDINGS 

 

 

 

 
 

Edited by:   

Dr. Ephraim Massawe, Associate Professor, Southeastern Louisiana University 

Michael Gill, ORD Superfund and Technology Liaison, US EPA Region 9 / SFD-84  

 

Southeastern Louisiana University 

Hammond, LA 

June 5-7, 2013 



2 
 

Table of Contents 

Workshop Proceedings / Program    3 

Organizing Committee      4 

Workshop Announcement and background  5  

Workshop Program Highlights     8  

Workshop Program        9  

Speaker Biographies       13 

Organizing Committee Biographies    19 

Sponsors         25 

Meeting Summary       26 

Summary of Case Studies Exercise    43 

Posters         55 

Attendee Lists        58 

Survey Results        67 

Pictures         72 



3 
 

 

 
 
 
 

Workshop Proceedings 
 
 

 

 

Inaugural Workshop 

Understanding and meeting information and technology needs  
to prevent exposures to engineered nanoparticles 

 

 

 

 

 

 

  



4 
 

Organizing Committee 
Ephraim Massawe, Southeastern Louisiana University, Committee Chair 

Janet Carter, U.S. Occupational Safety and Health Administration 

Lorraine Marceau-Day, Louisiana State University 

Gregory Gervais, U.S. Environmental Protection Agency, OSWER 

Michael Gill, U.S. Environmental Protection Agency, Region 9/ORD 

Mark D. Hoover, National Institute for Occupational Safety and Health 

Daniel McCarthy, Southeastern Louisiana University 

Martha Otto, U.S. Environmental Protection Agency, OSA 

Chunming Su, U.S. Environmental Protection Agency, ORD 

Sebastian van Delden, Southeastern Louisiana University 

 

Host organization 
Southeastern Louisiana University 

 

Supporting organizations: 
Louisiana Board of Regents for Higher Education 

NANOIRON Future Technology 

Norco Manufacturing Complex (Motiva) 

Louisiana Chemical Association 

REPSS Incorporated 

Environmental Measurements Corporation 

Palacký University, Olomouc, Regional Centre 
of Advanced Technologies and Materials 



5 
 

 
Inaugural Workshop  

Understanding and meeting information and technology needs 

to prevent exposures to engineered nanoparticles 

 

Southeastern Louisiana University 

Hammond, Louisiana 

June 5-7, 2013 
 

http://selu.edu/nano-4-rem-anssers 

 

The Nano-4-Rem ANssERs workshop was conceived as the first national workshop that 

provided an opportunity for representatives from the environmental remediation community, 

industry, academia, and government to:  

 

- Share their perspectives, pose questions, and develop ideas for the design of appropriate 

guidelines, selection criteria, and work practices to enable safe and sustainable nano-

enabled environmental remediation;  

- Become acquainted with other U.S. nanotechnology stakeholders, including vendors, 

government entities, manufacturers, transporters, and contractors of remediation sites and 

communities; and  

- Share case studies of nano-enhanced clean up technologies, including selection criteria 

for alternative remediation strategies and methods, job planning, job tasks, and best 

practice for nanomaterial handling.  

 

The workshop was intended to advance the goals of the Nanoinformatics 2020 Roadmap and the 

National Nanotechnology Initiative (NNI), by addressing:  

 

- Occupational and environmental regulatory issues as they pertain to remediation, 

synthesis and characterization modalities, as well as the application of nanoinformatics 

for safe and sustainable use of nanomaterials during remediation; 

- Fate and transport of nanomaterials during and after remediation; 

- Risks, including contributions from both toxicological properties of nanomaterials 

(hazard) and potentials for occupational and environmental exposure, where hazard x 

exposure = risk; 

- Whether traditional mass-based risk assessment may not be appropriate for assessing 

nanomaterial toxicity (mg/kg body weight); 

http://selu.edu/nano-4-rem-anssers
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- Results of the recent nanoinformatics survey of state agencies and programs described on 

the workshop website; and  

- Opportunities for developing and sustaining continuing advances and collaborations.  

 

____________________________________ 

 

Genesis of the Nano-4-Rem Workshop  

Dr. Ephraim Massawe met EPA’s Mike Gill through the Superfund Research Program (SRP) 

sometime in late 2011 and at that time started discussions about a workshop.  Mike had been 

involved a couple of nanotech for site remediation workshops, but not from a worker safety 

standpoint.  Ephraim’s worker safety focus at Southeastern Louisiana University allowed a 

partnership (SELU and U.S. EPA) to form around this project.  EPA agreed to provide in-kind 

support and with funding from the SRP at SELU, we brainstormed whether a webinar or a face-

to-face meeting was appropriate.  We decided that initially, it would be appropriate for Ephraim 

to visit with EPA researchers at the ORD Laboratory in Ada, OK, where nanomaterial fate and 

transport research is conducted. 

In May 2012, Ephraim visited Ada, Oklahoma.  This was important as he made three 

presentations, in addition to visiting the EPA Laboratory facilities.  He also visited a municipal 

landfill that has a pilot facility for nano-remediation experiments.  On that trip, Ephraim made 

presentations to the EPA Lab in Ada and the USGS office in Oklahoma City, and a third 

presentation to the Department of Public Health, also in Oklahoma City. 

On May 21, 2012, Ephraim delivered a webinar via EPA’s “CLUIN” webinar tool on the topic of 

worker safety when nanomaterials were used for site remediation.  Ephraim delivered the 

webinar titled: ”Use of Nanomaterials for Environmental Remediation of Hazardous Waste 

Sites: The Role of Nanoinformatics in Support of State Agencies' Health and Safety Oversight 

Actions” to well over 100 participants worldwide (108 connections).  
 

Soon after, EPA’s Greg Gervais had an official visit to Southeastern Louisiana University to 

determine the appropriateness of the facilities at the University.  Our goal was to hold a 

workshop to benefit the practitioners in the field doing groundwater cleanups using 

nanoparticles.  It was agreed that SELU would be a great venue with its conference facilities.  

Partial funding came from the Oklahoma Board of Regents under a grant to “Develop Exposure 

Models to Predict Human Health Risks of Engineered Nanoparticles During Nano-remediation”.  

Sponsorship from private entities complemented other activities of the workshop.  These entities 

included NanoIron Future Technology, Norco Manufacturing Complex-Motiva, REPSS 

Incorporated and the Louisiana Chemical Association and Environment Measurement 

Corporation. 

 

We formed a planning committee in the late summer of 2012, with our first planning call held on 

September 5, 2012.  We enlisted planning committee members from Southeastern Louisiana 

University (SELU), U.S. Environmental Protection (US EPA), National Nanotechnology 

Coordination Office (NNCO); National Institute for Occupational Safety and Health (OSHA), 
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U.S. Occupational Safety and Health (NIOSH) and local and national academic institutions 

(LSU) and state agencies (LA-DEQ).  The committee worked on planning the conference, 

agreeing on the abstract, followed by designing the format and the session layout and enlisting 

speakers.  We held the workshop on June 5-7, 2013 at SELU in Hammond, LA.  The workshop 

materials can now be found on the SELU website:  

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/proceedings.html . 

 

Future plans include potential webinars, a follow-on workshop, posting of the materials on the 

nanoHub website (http://nanohub.org/) and co-hosting of technical sessions at other professional 

meetings.  Here is a link to some of these plans, as outlined in a session at the end of this Nano-

4-Rem workshop: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/n

ano4rem_pathforward_minutes_2013_06_07.pdf  .  Finally, the organizers are investigating DOI 

numbers, so that interested parties can be sent the material on the SELU and/or NanoHub 

websites. 

 

Individuals unable to directly participate in the inaugural workshop were invited to engage in follow-

on activities of the overall Nano-4-Rem Initiative.  Additional information on the Nano-4-Rem 

Initiative can be found at: www.selu.edu/acad_research/programs/nano_4_rem_anssers/ . 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/proceedings.html
http://nanohub.org/
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/nano4rem_pathforward_minutes_2013_06_07.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/nano4rem_pathforward_minutes_2013_06_07.pdf
http://www.selu.edu/acad_research/programs/nano_4_rem_anssers/
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Daily Program Highlights 

 

Wednesday 

June 5, 2013 

 

 

Posters and Exhibitions 

Available All Day 

 

Registration 

8:00 am – 11:30 am 

 

Workshop Opening Luncheon 

11:30 am – 1:00 pm 

 

Workshop Day 1 Presentations 
1:00 pm – 5:30 pm 

 

Evening Workshop Dinner 

6:30 pm – 9:00 pm 

 

Thursday 

June 6, 2013 

 

 

Posters and Exhibitions 

Available All Day 

 

Workshop Day 2 Presentations  

8:30 am – 5:00 pm 

 

Friday 

June 7, 2013 

 

 

Open Planning Meeting for Future Activities 

8:30 am – Noon 

(Everyone welcome) 
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Workshop Program 
Wednesday, June 5, 2013 

8:30 am 
Registration, Continental Breakfast 

Poster and Exhibition Set Up and Viewing All Day 

11:30 am Group Lunch  

and posters/exhibits viewing 

1:00 - 3:15 pm Session 1:  Conference Opening 

Moderator: Ephraim Massawe  

Assistant Professor, Southeastern Louisiana University 

 

1.1 Welcome and charge to the workshop participants 

Dr. Ephraim Massawe, Southeastern Louisiana University 

and Mike Gill, U.S. EPA  (10 min) 

 

1.2 Host welcome 

Dr. John Crain, President, Southeastern Louisiana University  (10 min) 

 

1.3 Local agency welcome 
Peggy Hatch, Secretary, Louisiana Dept. of Environmental Quality (10 min) 

 

1.4 Perspectives from the National Nanotechnology Coordination Office 

Dr. Robert Pohanka, Director, National Nanotechnology Coordination 

Office and Dr. Lisa Friedersdorf, Program Manager, Nanotechnology 

Signature Initiative, National Nanotechnology Coordination Office (25 min)   

 

1.5 OSHA sustainability perspective 

Dr. Janet Carter, Occupational Safety and Health Administration (25 min) 

 

1.6 Nano-based environmental remediation: Local agencies’ perspectives 

Dorinda Folse, Area Director, Louisiana OSHA  (20 min) 

 

1.7 Nanotechnology and the environment: an overview of sustainable and 

safe applications in site remediation 

Dr. Souhail Al-Abed,  Research Chemist, National Risk Management 

Research Laboratory, USEPA (25 min) 

 

Q&A (10 min) 

3:15 - 3:45 pm Break and posters/exhibits viewing 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/friedersdorf_pohanka.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/janet_carter.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/dorinda_folse.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/souhail_al_abed.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/souhail_al_abed.pdf
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Workshop Program (Continued) 

 

 

Wednesday, June 5, 2013    (continued) 

3:45 - 5:15 pm 

 

Session 2: Informatics for safe and sustainable development of 

nanotechnologies in remediation 

Moderator:  Mike Gill 

ORD Superfund and Technology Liaison, U.S. EPA 

 

2.1 Nanoinformatics issues and tools for safe and sustainable nano-

enhanced remediation 
Dr. Mark D. Hoover, Senior Research Scientist, National Institute for 

Occupational Safety and Health (20 min) 

 

2.2 Nanotechnology for environmental remediation:  Empowering state 

government agencies with relevant information for health and safety 

oversight of nanomaterials 

Dr. Ephraim Massawe, Asst. Prof., Southeastern Louisiana University (20 

min) 

 

2.3 Informatics framework to support integrative science and engineering 

in nanotechnology 

Dr. Stacy Harper, Asst. Prof., Oregon State University (20 min) 

 

2.4 An overview of a thriving online community for nano research and 

education 

Dr. Tanya Faltens, Educational Content Creation Manager, nanoHUB, 

Purdue University (20 min) 

 

Q&A  (10 min) 

5:15 - 5:30 pm Summary/Wrap-up 

Gregory Gervais, U.S. EPA 

6:30 - 9:00 pm Workshop Networking Dinner 

Venue: Alumni Foundation Building 

500 West University Avenue 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/mark_hoover.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/mark_hoover.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ephraim_massawe.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ephraim_massawe.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ephraim_massawe.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/stacy_harper.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/stacy_harper.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/tanya_faltens.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/tanya_faltens.pdf
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Workshop Program (Continued) 
Thursday, June 6, 2013 

7:30 - 8:30 am Registration and coffee 

8:30 - 10:00 am 

 

Session 3: Health and ecological aspects and risks of nanomaterials 

Moderator: Paul Miller 

Assistant Secretary, Louisiana Department of Environmental Quality 
 

3.1 Day 2 Welcoming Remarks 
Dr. Sebastian van Delden and Dean Dan McCarthy  
 

3.2 Recap of Day 1 Highlights 

Gregory Gervais, U.S. EPA and planning committee (25 min) 
 

3.3 Day 2 Keynote:   Occupational health risk to nanoparticulate 

exposure 

Dr. Patrick O'Shaughnessy , Prof., University of Iowa (25 min) 
 

3.4 Assessing nanotechnology safety for remediation: Some 

considerations  

Dr. Lorraine Marceau-Day, Safety Program Administrator, Louisiana 

State University (25 min) 
10:00 - 10:30 

am 

Break/Coffee 

10:30 – noon 

 

Session 4: Nanotechnology in remediation 

 and non-remedial work environments – Part One 

Moderator:  Dr.  Chunming Su 

Soil Scientist, U.S. EPA  

4.1 The use of functional procedures for management of nanomaterials 

Alan Rovira, Senior Industrial Hygienist, Shell/Motiva (30 min) 
 

4.2 Nanotechnology for the environment: challenges, risks and research 

directions 

Dr. Slawo Lomnicki, Assist. Prof. Louisiana State University (30 min) 
 

4.3 Utilization of zero-valent iron nanoparticles (nZVI) for in-situ 

groundwater remediation including recent field scale application and 

remediation experience 

Jan Slunsky, NANO IRON, s.r.o  (30 min) 

Noon - 1:30 pm Workshop Lunch 

Luncheon Address: Sustainable nano-based  remediation:  

current issues and concerns -  U.S. EPA Perspectives 

Gregory Gervais, U.S. EPA 

 

 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/patrick_oshaughnessy.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/patrick_oshaughnessy.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/lorraine_day.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/lorraine_day.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/alan_rovira.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/slawo_lomnicki.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/slawo_lomnicki.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/jan_slunsky.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/jan_slunsky.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/jan_slunsky.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/greg_gervais.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/greg_gervais.pdf
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Workshop Program (Continued) 
1:30 – 2:30 pm 

 

Session 5: Nanotechnology in remediation 

 and non-remedial work environments – Part Two 

Moderator: Dr. Mark D. Hoover 

Senior Research Scientist, NIOSH 

 

5.1. Safety issues and risk minimization in a field test of emulsified zero-

valent iron to treat source zone chlorinated solvents at a superfund site 

Dr. Chunming Su, Senior Soil Scientist, U.S. EPA (30 min)  

5.2 The application of stabilized nanoparticle for in-situ remediation of 

contaminated soils and groundwater 

Dr. Dongye Zhao, Prof., Auburn University (30 min) 

2:30-3:15 pm Session 6A: Case study discussion exercise breakouts 
Moderators: Mike Gill and Ephraim Massawe 

3:15 – 3:45 pm Break and posters/exhibits viewing 

3:45 – 4:30 pm Session 6B:  Reports from the case study discussion exercise breakouts  
Moderators: Mike Gill and Ephraim Massawe 

4:30-5:00 pm Summary/Wrap-up 

Gregory Gervais, US EPA 
 

 

 
Friday, June7, 2013 

8:30 am – noon Planning committee review: 

Hotwash of workshop and initial planning for future 

 
Venue: Fayard Hall Room 303 

1205 North Oak Street 

 

All participants are welcome 

 

  

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/chunming_su.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/chunming_su.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/nano4rem_pathforward_minutes_2013_06_07.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/nano4rem_pathforward_minutes_2013_06_07.pdf
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Speaker Biographies 

 
Dr. John L. Crain is the current president of Southeastern Louisiana 

University.  Dr. Crain was named President of Southeastern Louisiana 

University on February 17, 2009 by the Board of Supervisors of the University 

of Louisiana System, after serving as Interim President since July 2008.  

Dr. Crain served as Provost and Vice President for Academic Affairs for seven 

years prior to his appointment as President. His 23 years of experience on the 

Hammond campus includes head of the Department of Accounting, chair of the 

Council of Department Heads, president of the Faculty Senate, director of the Small Business 

Development Center, and 13 years as a full-time member of the accounting faculty. 

A Southeastern alumnus, Crain headed Southeastern’s Accounting Department from 1999-2001. 

As department chair, he led efforts to reaffirm the department’s accreditation by the Association 

to Advance Collegiate Schools of Business.  Dr. Crain is a native of Franklinton and 1978 

graduate of Franklinton High School. He received a Bachelor of Science degree in accounting 

from Southeastern in 1981 and Master of Business Administration in 1984. He attained Certified 

Public Accountant status in 1983. He received his doctoral degree in accountancy from the 

University of Mississippi in 1988.  

Dr. Crain’s scholarly accomplishments include publication of more than 50 refereed journal 

articles and presentations at academic conferences. He was the 1992 recipient of Southeastern’s 

highest faculty award, the President’s Award for Excellence in Research. He was a member of 

the Louisiana Blue Ribbon Commission on Educational Excellence, the Louisiana Board of 

Regents Master Plan National Advisory Panel Workgroup on Retention and Completion, and 

chair of the Accounting Education Issues Committee of the Society of Louisiana CPAs.  He is a 

member of numerous professional, civic and academic organizations, currently serving on the 

Boards of the Lake Pontchartrain Basin Maritime Museum, the North Shore Business Council, 

GNO, Inc., and the Committee of 100 for Economic Development. He previously served on the 

Board of the Louisiana Children’s Discovery Museum from 2006 to 2009. He is a member of the 

Hammond Rotary Club.  

 

 

Peggy Hatch is the current Secretary at the Department of Environmental 

Quality in Louisiana. Governor Bobby Jindal appointed Peggy Hatch as 

Secretary of the Department of Environmental Quality effective January 15, 

2010. Peggy most recently served as Assistant Secretary of the Office of 

Environmental Compliance, where she oversaw surveillance, emergency 

response, radiological services and enforcement activities in the department. 

Peggy has worked for the state of Louisiana since 1985 and with DEQ since 

1990 in a number of technical and management capacities including her time as Enforcement 

Division Administrator from 2002 through 2007. Prior to joining DEQ, she was employed as a 

medical technologist. She received her bachelors of science in medical technology from 

Louisiana State University. 
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Dr. Robert C. Pohanka has served since March 2012 as the Director of the 

National Nanotechnology Coordination Office (NNCO), within the National 

Science and Technology Council, Office of Science and Technology Policy, 

Executive Office of the President. 

Dr. Pohanka is responsible for providing the executive leadership, management, 

and technical and advisory oversight to meet the NNCO mission. He is 

responsible for maintaining appropriate interactions with Congress, the Office 

of Management and Budget, the Office of Science and Technology Policy, academia, and 

industry on behalf of the National Nanotechnology Initiative (NNI), the Nanoscale Science, 

Engineering, and Technology Subcommittee (NSET) and the NNCO.  

Dr. Pohanka served from January 2009 to March 2012 as the Director of the Hybrid Complex 

Warfare Sciences Division within the Expeditionary Maneuver Warfare and Combating 

Terrorism Science & Technology Department, Office of Naval Research (ONR).  He was 

responsible for leading, directing, and executing a broad range of science and technology 

investments in support of expeditionary warfare that includes Intelligence, Surveillance and 

Reconnaissance, C4, Firepower, Maneuver, Force Protection, Human Performance, Training and 

Education, Logistics, and Human Social, Cultural, Behavioral Sciences. He also served as the 

senior focal point for all science and technology issues relating to Counter Improvised Explosive 

Devices. 

Dr. Pohanka served from May 2006 to January 2009, as the Director of Defense Venture 

Catalyst Initiative (DeVenCI), on assignment from ONR to the Office of the Under Secretary of 

Defense, Science & Technology. Dr. Pohanka developed and implemented the business strategy, 

organizational strategy, and human capital strategy for DeVenCI. He led and directed the 

strategy for finding private sector technologies, developed independently of DoD, and 

transitioned them to DoD Research, Development, and Acquisition. 

Dr. Pohanka served from June 2004 to May 2006, as Head of the Engineering of the Materials 

and Physical Sciences Department at ONR, which is now the Sea Warfare and Weapons S&T 

Department. In this capacity, he was responsible for leading and directing the strategy for 

planning and executing a broad range of science and technology investments from basic physics 

and chemistry at the nanometer scale to engineering solutions for aircraft carriers. During this 

period, Dr. Pohanka also served as Director for the Materials Science and Technology Division 

and as Director for the Ship, Hull, Mechanical, and Electrical Division. 

Dr. Pohanka is a recipient of the US-Japan Electroceramic Bridge Building Award (2005), 

presented the E.F. Osborn Memorial Lecture (2001), selected as a Senior Executive Service 

Meritorious Executive (2000) and Centennial Fellow – The Pennsylvania State University 

(1996). He is a Fellow of the American Ceramic Society, and a Life member of the American 

Physical Society. He has chaired international symposia for the American Ceramic Society, 

IEEE, SPIE, and Materials Research Society. 
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Dr. Lisa E. Friedersdorf is current Program Manager, Nanotechnology 

Signature Initiatives, National Nanotechnology Coordination Office.  She 

serves as Senior Policy Analyst and Program Manager of the Nanotechnology 

Signature Initiatives at the National Nanotechnology Coordination Office 

(NNCO) as part of the office contract staff (consultant to ITRI).  Prior to 

joining the NNCO, she was the Managing Director of the Institute for 

Nanoscale and Quantum Scientific and Technological Advanced Research 

(nanoSTAR) and a Research Program Manager in the Office of the Vice President for Research 

at the University of Virginia.  She has been involved in nanotechnology research and 

development for more than fifteen years with a particular interest in advancing technology 

commercialization through university-industry-government collaboration.  

Dr. Friedersdorf has been active in nanotechnology policy issues on the state and regional level 

as Director of CIT’s Virginia Nanotechnology Initiative and as a member of the General 

Assembly’s Joint Commission on Technology and Science (JCOTS) Citizen’s Nanotechnology 

Advisory Committees (2005, 2006, and 2007).  Lisa earned her PhD and MSE in Materials 

Science and Engineering from The Johns Hopkins University and her BS in Mechanical 

Engineering from the University of Central Florida. 

 

 

Dorinda Folse has served since 2008 as the Area Director of the Baton Rouge 

Area Office (BRAO) of the Occupational Safety and Health Administration 

(OSHA).  She is a 1986 graduate of the University of Southern Mississippi and 

began working for OSHA in 1991 as an Industrial Hygienist in the BRAO.  She 

served as the Compliance Assistance Specialist for over three years in that 

office before moving into the position of Assistant Area Director and then 

assuming her current duties as Area Director.   

   

 

 

Dr. Souhail Al-Abed is a Research Chemist at the National Risk Management 

Research Laboratory of the U.S. Environmental Protection Agency (EPA) in 

Cincinnati Ohio. His research activities include using electrochemical methods 

and nano-materials in the remediation of contaminated soils and sediments, 

removal of heavy metals from aqueous waste streams, and development of 

methodical tests for waste evaluation for disposal and reuse scenarios.   He 

authored and coauthored more than 67 peer-review journal articles and six book 

chapters.  He is a member of the American Chemical Society and the American 

Geophysical Union and serves in many national and international research committees. 
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Stacey Harper, PhD, is a Signature Research Faculty Fellow of the Oregon 

Nanoscience and Microtechnologies Institute and an Assistant Professor in a 

joint position between the Department of Environmental & Molecular 

Toxicology and the School of Chemical, Biological & Environmental 

Engineering at Oregon State University (OSU).  Her experience base includes 

two years as a post-doctoral research fellow with the Exposure and Dose 

Research Branch of the EPA.  In her research at OSU, she employs in vivo 

approaches to evaluate the biological activity and toxic potential of novel nanomaterials, and has 

established a collaborative, multidisciplinary research program to develop a knowledgebase of 

Nanomaterial-Biological Interactions (NBI).   

Dr. Harper was recently awarded an Outstanding New Environmental Scientist award from the 

National Institute of Environmental Health Sciences.  She works closely with industry, academic 

and government partners to ensure that environmental and human health considerations are 

addressed together with the development of new nanomaterials.  Dr. Harper has been a working 

member of the ICR Nanotechnology Working Group since 2009.  She also serves as the co-chair 

of ASTM International E56 Committee on Nanotechnologies and a representative of the ANSI-

Accredited U.S. Technical Advisory Group for ISO/TC 229 which functions to formulate 

positions and proposals on behalf of the U.S. with response to ISO standardization activities on 

environmental health and safety of nanotechnologies. 

 

Dr. Tanya Faltens received her Ph.D. in Materials Science and 

Engineering from UCLA in 2002 where she worked on the growth and 

characterization of non-linear optical microcrystals.  She did some 

Postdoctoral research at UCLA on bio-related nanomaterials, when she 

became involved in nanoscience education and outreach, helping to 

develop some activities for the California NanoSystems Institute (CNSI.) 

Dr. Faltens then spent two and a half years at the Lawrence Hall of 

Science, UC Berkeley, developing and delivering hands-on science activities for students 

throughout the San Francisco Bay Area. She designed and taught the first LHS summer 

NanoCamp for high school students in 2007.  She then taught engineering courses at Cal Poly 

Pomona for nearly 6 years, and used nanoHUB simulations in her courses.   

Some of her research projects at Cal Poly Pomona included the synthesis and characterization of 

magnetic nanoparticles for use in wastewater remediation, and the creation of thin-film wide 

band-gap semiconductor structures with controlled nanoscale porosity for organic photovoltaics.  

In April, Dr. Faltens joined the nanoHUB team at Purdue University, as their Educational 

Content Creation Manager. 
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Patrick O’Shaughnessy, PhD, CIH, joined the faculty at the University of Iowa 

in 1997 where he now holds the rank of Professor with a joint appointment in 

the departments of Occupational and Environmental Health and Civil and 

Environmental Engineering.  Dr. O’Shaughnessy received an MS in Civil 

Engineering and a PhD in Environmental Engineering from the University of 

Vermont in 1996. He obtained licensure as a Certified Industrial Hygienist 

(CIH) in 2008.  

With over 50 publications in peer-reviewed literature, Dr. O’Shaughnessy is a recognized scholar 

in the field of aerosol physics and human exposure assessment applied to occupational and 

environmental health concerns.  

His current research is associated with developing assessment methods for nanoparticles in the 

workplace, analyzing dust exposures relative to tasks performed in swine rearing facilities, 

evaluating the effectiveness of respirators in humid environments, and the dispersion of 

contaminants from agricultural buildings. 

 

 

Alan Rovira is an Industrial Hygienist for Shell Oil Company at the Norco 

Refinery.  He has served as the president of the American Industrial Hygiene 

Association (AIHA) Local Deep South Section, the AIHA National Student 

Local Section Advisor, and is currently on the Southeastern Louisiana 

University Industrial Advisory Committee.  Alan has a B.S in Biology from 

Southeastern Louisiana University, an M.S in Environmental Science from 

McNeese State University and a Master in Public Health from Tulane 

University.   Alan has presented talks at the Louisiana Academy of Science, the American 

Industrial Hygiene Conference and Expo, many Local Section Meetings and the American 

College of Occupational and Environmental Medicine. 

 

Dr. Slawo (Slawomir) Lomnicki is currently an Assistant Professor of 

Research at the Louisiana State University, Department of Chemistry.  He is 

also Materials Core Director at the LSU Superfund Research Center. 

Dr. Lomnicki is currently serving as an Associate co-Chair of the International 

Congress of Combustion By-Products and Their Health Effects. 

Dr. Lomnicki has received both Master of Science and Ph.D. degrees from the 

Adam Mickiewicz University in Poznan, Poland in Chemistry and Physical 

Chemistry and Catalysis.  Afterwards, he received a professional training as 

post-doctoral associate, first in catalysis at the University of South Carolina, Department of 

Chemical Engineering and later in the combustion processes and environmental chemistry at the 

Louisiana State University, Department of Chemistry. 

 

With over 60 peer-review publications and over 400 citations, Dr. Lomnicki is a recognized 

scholar in the field of environmental chemistry, combustion and interface processes. Currently, 

his research focuses on the metal oxide nanoclusters assisted formation of Environmentally 
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Persistent Free Radicals (EPFR) and the surface catalyzed reactions in the environment and in 

combustion exhaust.  He is also interested in the chemical interactions of nanomaterials in 

physiological media.  

 

 

 

Jan Slunský is currently director of the NANO IRON company.  He received 

his MSc degree in mechanical engineering from Brno University of technology, 

and following a semester at the Technical University of Denmark (DTU) under 

the auspices of the Socrates/Erasmus exchange program, he worked for one year 

at DTU on his master thesis focused on the model for prediction of cutting 

forces during micro-machining.  He practiced mechanical engineering as 

production manager at company LAC prior to his transition to the NANO IRON 

company in 2009 to develop business with nano zero valent iron (nZVI) products.  

In his role as director of the NANO IRON-company, Jan provides technical support in 

preparation and also during commercial and scientific projects utilizing nZVI products. He is 

also responsible for development of new products and processes. NANO IRON-company is 

currently involved in EU FP7 large project called NanoRem with the aim of “Taking 

Nanotechnological Remediation Processes from Lab Scale to End User Applications for the 

Restoration of a Clean Environment”. 

 

 

 

Dongye (Don) Zhao is the Huff Endowed Professor of Environmental 

Engineering at Auburn University. He received his Ph.D. in Environmental 

Engineering from Lehigh University in 1998. His research focuses on 

nanomaterials for in situ subsurface remediation uses (dechlorination and 

immobilization of metals and radionuclides); and fate, transport and 

environmental impacts of nanoparticles and radionuclides in the subsurface. 

His research has been supported by the U.S. Environmental Protection Agency 

(EPA), Departments of Energy (DOE), Department of Defense (DoD), 

Department of Interior (DOI), Air Force Center for Engineering and the 

Environment (AFCEE), National Science Foundation (NSF), and the American Water Works 

Association Research Foundation (AWWARF). He has more than 20 years of experience in 

environmental remediation, 70 peer-reviewed journal papers, 6 book chapters, 50 invited 

presentations, 100+ other publications/presentations, and 6 U.S. patents (5 are on nanoparticles). 

He was the first to use starch and cellulose for producing soil-deliverable iron-based (ZVI and 

iron oxides) nanoparticles, which have been pilot-tested at several sites worldwide. 

  

http://www.afcee.af.mil/
http://www.afcee.af.mil/
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Organizing Committee Biographies 

 

 
Dr. Ephraim Massawe is chair of the nano-4-Rem initiative organizing 

committee.  He is assistant professor in the occupational and environmental 

health at Southeastern Louisiana University’s ABET accredited OSHE 

program.  Ephraim Massawe received a Bsc. in chemical engineering from the 

U. of Dar es Salaam, Tanzania; and MS degree in Environmental Science, 

Murdoch University, Australia.  Dr. Massawe also received a MS degree in 

industrial hygiene and environmental health, and a doctoral degree in pollution 

prevention and industrial hygiene from an ABET accredited program at the U. of Massachusetts 

Lowell.  His current academic responsibilities include teaching courses in industrial hygiene and 

field methods of exposure assessments and evaluations, environmental and occupational health, 

safety laws, regulations and standards, and developing and evaluation existing safety and health 

programs across the general industry. 

 

Dr. Massawe leads a newly initiated project on Nanoinformatics which focuses on informing the 

workers, general community and regulatory authorities about generating and gathering relevant 

data for science and health and safety oversight and supporting innovative tools to enhance 

information management for nanotechnology safety and health.  The specific objective of 

nanoinformatics is to collect, collate and share data and make it accessible for decision making 

The nanoinformatics project collaborates with all 50 state government agencies and programs, 

NIOSH, Nanoinformatics 2020 Roadmap and other key stakeholders, such as AIHA 

Nanotechnology Working Group (NTWG) and the GoodNanoGuide.Org experts.  Dr. Massawe 

is also a PI for an Indoor Air Quality (IAQ) program and improvement project for Tangipahoa 

Parish schools.  Currently at least 40 schools are participating in the program.  Dr. Massawe 

worked for the United Nations (UN) as an environmental engineer. He continues to offer 

consulting services to the United Nations Industrial Development Organization and the United 

Nations Environment Program on the design of innovative and sustainable practices, including 

the use of nanomaterials for environmental remediation of Persistent Organic Pollutants (POPs) 

in developing countries.  

Dr. Massawe is a Principal Investigator (PI) of a three year nanotechnology project supported by 

the Louisiana Board of Regents for Higher Education.  The objective of this three year grant is to 

examine work practices in the U.S. EPA superfund sites to generate information and tools to 

support exposures assessment, fate-and-transport mechanisms and estimation of potential human 

health risks associated with exposures to engineered nanoparticles during environmental 

remediation.  Dr. Massawe is a member of the American Industrial Hygiene Association (AIHA) 

since 2004. He is also a member of other national professional organizations such as ASSE; 

APHA; and NEHA.  Dr. Massawe is founder and faculty advisor of the AIHA student local 

section at Southeastern Louisiana University, and a student coordinator for the Deep South 

Section of the AIHA.  Additional information about Dr. Massawe’s work and collaborative 

activities can be found at http://www2.selu.edu/Academics/Faculty/emassawe/. 

 

http://www2.selu.edu/Academics/Faculty/emassawe/
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Dr. Janet Carter is a Health Scientist and Program Manager for Nanotechnology and Acting 

Director of the Office of Biological Hazards with the Occupational Safety and Health 

Administration.  Janet received a BS in Zoology from Miami University, MS in Molecular and 

Cell Biology from the University of Cincinnati and is currently attending Emory University 

Rollin’s School of Public Health in Epidemiology. Prior to joining OSHA she spent 15 years at 

Procter & Gamble as a Sr. Scientist and Respiratory Toxicologist researching the mechanisms of 

inflammation/tumorigenesis and nanoparticle toxicity. 

Janet has authored or co-authored over 35 publications and technical reports with more than 40 

presentations and invited-talks at national and international conferences. She has participated on 

numerous review panels for nanomaterials with the National Academies Institute of Medicine, 

EPA, NSF and USDA.  She is the former Vice-Chair of the International Life Science 

Institute/Health and Environmental Science Institutes Nanomaterials Safety Committee and 

member of the organizing committee for the SOT Nanotoxicology Specialty Section. 

Janet currently serves on the steering committee for the ILSI NanoRelease Project and is co-

chairing the Inter-laboratory Testing Group for NanoRelease, serves on the board as a technical 

expert for the Woodrow Wilson Nanotechnology Consumer Products Inventory and is part of the 

ILSI-HESI Risk 21 project developing an exposure database for nanomaterials. 

 

 

Dr. Lorraine [Marceau] Day, PhD serves as the Safety Program administrator 

at Louisiana State University’s Center for Advanced Microstructures and 

Devices (CAMD).   She has over-all responsibility for the safe operation of a 

1.4 GeV synchrotron ring and 200 MeV Linac, some of the largest accelerators 

outside a DOE facility.  This includes, in addition to Radiation Safety, Industrial 

Hygiene, Nanotechnology Safety, Industrial and Electrical safety.  Currently, 

Lorraine serves as the chair of the Nanotechnology Committee of the Health 

Physics Society [thru 2015] and regularly participates in The Nanotechnology Working Group 

monthly meetings.  

In addition, she teaches classes in health physics, medical physics and has previously taught 

biochemistry at LSU’s school of Veterinary Medicine.  Her areas of expertise include Interlocks, 

Instrumentation, Risk Assessment, Nanotechnology and Toxicology. She is a fellow of the 

Health Physics Society where she served as Past President of the Accelerator Section.  She has 

spent 12 years on the Continuing Education Committee and served two terms as President of the 

Deep South Chapter of the Health Physics Society. Dr. Day is also a lifetime member of Iota 

Sigma Pi the woman chemistry honors’ society. 
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Greg Gervais is chief of EPA's Technology Assessment Branch within the 

Superfund Program. TAB is responsible for developing and disseminating 

usable cost and performance data for remedial technologies, as well as 

advocating the prudent use of innovative technologies and techniques at 

hazardous waste sites. TAB technology reports, searchable databases, and other 

products can be found throughout EPA's www.clu-in.org website. 

 

Prior to his current role, Greg served in hazardous waste cleanup programs and other 

environmental programs with the National Oceanic and Atmospheric Administration, the US 

Army Corps of Engineers, and EPA Region 10. Greg holds a Bachelor of Science in chemical 

engineering from the University of Washington and is a licensed professional environmental 

engineer by the State of Washington. 

 

 

Michael Gill received his BS degree in electrical engineering from 

Northeastern University in Boston and his MSEE from Rensselaer Polytechnic 

Institute in Troy, NY.  He practiced electrical engineering in the 1980s with the 

US Navy and government contractors until he made a career change to the 

environmental field in 1992.  Gill is currently the EPA Office of Research and 

Development (ORD) Superfund and Technology Liaison to EPA's San 

Francisco office (Region 9).  This position is one of technical support and 

information brokering.  His customers are for the most part RPMs in the 

Superfund Program, but may include RCRA and other Regional EPA staff, State environmental 

staff, industry and the public. 

 

In this position since 1998, he provides hazardous waste technical support to his customers and 

also participates in research planning, workshop development and the preparation of guidance 

documents.  In recent years, he has worked in the areas of nanotechnology use and greener 

cleanups (e.g., energy conservation, optimization) at waste cleanup sites, as well as vapor 

intrusion issues.  Gill has been with EPA since 1992, when he took a position as a Remedial 

Project Manager in Region 9's Superfund Program.  More recently, he has served as a co-chair 

for the EPA's Engineering Forum for 2 terms (total of 4 years). 

 

 

Dr. Mark D. Hoover is a senior research scientist in the Division of Respiratory 

Disease Studies at the CDC’s National Institute for Occupational Safety and 

Health, in Morgantown, West Virginia.  He joined NIOSH in 2001, after 25 

years as an aerosol scientist and project officer at the U.S. Department of 

Energy’s Inhalation Toxicology Research Institute (currently Lovelace 

Respiratory Research Institute). 

 

http://www.clu-in.org/
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Mark coordinates the NIOSH Exposure Assessment Cross-sector Research Program and serves 

as a critical area leader in the NIOSH Nanotechnology Research Center.  NIOSH is the federal 

agency responsible for conducting research and making recommendations for the prevention of 

work-related injury and illness. 

Mark earned a BS degree in mathematics and English in 1970 from Carnegie Mellon University 

and MS and PhD degrees in engineering in 1975 and 1980 from the University of New Mexico.  

He is board certified in the comprehensive practice of health physics (CHP) and in the 

comprehensive practice of industrial hygiene (CIH).  Mark has developed improved approaches, 

techniques, and instrumentation to anticipate, recognize, evaluate, control, and confirm 

protection of workers from airborne and other hazards; served as chairman or contributor to the 

development of many national and international standards; and is author or co-author of more 

than 180 open literature publications.  He recently co-edited and wrote a new CRC Press 

handbook on Radioactive Air Sampling Methods.   

Special emphasis areas for Mark’s work include graded approaches to hazard and exposure risk 

assessment and management; development of a prototype Nanoparticle Information Library, and 

promotion of opportunities to apply performance-based occupational exposure limits or control 

banding approaches to improve total worker health.  Detailed information on the NIOSH 

exposure assessment and nanotechnology research programs can be found at 

http://www.cdc.gov/niosh/programs/expa/  and at www.cdc.gov/niosh/topics/nanotech/. 

 

 

Paul Miller is Assistant to the Secretary, Louisiana Department of 

Environmental Quality.  Mr. Miller is a Professional Engineer and a civil 

engineering graduate of Louisiana Tech University. He began his 

environmental career as an Assistant Regional Engineer with the Department of 

Health and Hospitals in 1979. 

In 1983, he transferred to the Department of Natural Resources, Office of 

Environmental Affairs, which became the Department of Environmental 

Quality in 1984.  

In 1989, he moved over to the private sector as a consultant, then as an employee in the timber 

and wood products and utility industries. Mr. Miller returned to DEQ with nearly 30 years of 

environmental experience in air quality, water quality and waste issues. Prior to his current 

position, he served as Assistant Secretary for the Office of Environmental Assessment and 

Assistant Secretary of Environmental Compliance.  Additional information about Mr. Miller and 

his office can be found at: 

http://www.deq.louisiana.gov/portal/ABOUT/OfficeoftheSecretary.aspx. 

 

 

 

http://www.cdc.gov/niosh/programs/expa/
http://www.cdc.gov/niosh/topics/nanotech/
http://www.deq.louisiana.gov/portal/ABOUT/OfficeoftheSecretary.aspx
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Martha Otto is a senior Environmental Engineer currently working in the U.S. 

Environmental Protection Agency’s Office of the Science Advisor (OSA), 

where she helps to implement key initiatives and policies across the Agency.  

Ms. Otto has over 25 years of experience in hazardous waste site remediation 

and innovative treatment technologies.  She earned a Bachelor of Science 

degree in Biology and a Master of Science degree in Environmental Science 

and Engineering from Virginia Tech.   

 

 

Dr. Chunming Su is a Soil Scientist in the Ground Water and Ecosystems 

Restoration Division, National Risk Management Research Laboratory, Office 

of Research and Development, Ada, Oklahoma. He received a B.S. degree from 

China Agricultural University, China, an M.S. degree from University of 

Guelph, Canada, and a Ph.D. degree from Washington State University, all in 

Soil Science. He is a member of the National Remedy Review Board that 

reviews Superfund site cleanup. His former work experience includes a Term 

Soil Scientist position with the U.S. Department of Agriculture, a National 

Research Council Resident Research Associate position, and a Project Scientist position with 

ManTech Environmental Research and Services Corporation. 

Dr. Su conducts laboratory and field studies in environmental nanotechnology and 

biogeochemistry. 

His current area of research is focused on (1) applications and implications of environmental 

nanotechnology with respect to fate and transport of nanomaterials in the subsurface, (2) in situ 

treatment of organic (chlorinated solvents) and inorganic (chromate, arsenic, nitrate, etc) 

contaminants in ground water and soils using permeable reactive barrier technologies and 

monitored natural attenuation approaches, (3) arsenic mobilization and redox transformation 

processes, and (4) effects of hydraulic fracturing for oil and gas extraction on ecosystems. Dr. Su 

has published more than 50 peer-reviewed journal articles and book chapters, and is a co-

recipient of a US patent. 

 

 

Dr. Sebastian van Delden is current Department Head, Computer Science & 

Industrial Technology, Southeastern Louisiana University.   Sebastian van 

Delden graduated from the University of Central Florida in 2003 with a Ph.D. in 

Computer Science with a research area in Artificial Intelligence and Natural 

Language Processing. He was hired by the University of South Carolina (USC) 

Upstate as an Assistant Professor and was promoted to Associate Professor with 

tenure in 2009. 

During his time at USC Upstate, he also served as the Director of Research and 

won the Teacher of the Year Award, Scholar of the Year Award and Vice Chancellor Leadership 

Award.  
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He has published about 30 peer-review articles in robotics and AI journals and conference 

proceedings. At USC Upstate, he won the Teacher of the Year Award (2011), the Vice 

Chancellor Leadership Award (2007). and the Researcher of the Year Award (2007). He joined 

the Southeastern team in July 2012 as Department Head of Computer Science and Industrial 

Technology. He is originally from a small Dutch island in the Caribbean called Saba. 

  



25 
 

Sponsors 
 

 

 

 

  



26 
 

Meeting Summary 

 
 

Session 1: Conference Opening 

 

 

Dr. Ephraim Massawe, chair of the organizing committee and Assistant Professor in the 

occupational and environmental health at SELU welcomed everyone to the workshop.  He also 

moderated the welcoming speakers in this first session.  Dr. Massawe mentioned that the 

workshop developed out of discussions with EPA and the recognition that while nanomaterials 

were being used for site remediation, there was still only a minimal amount of information 

covering the toxicity and handling practices of these same materials.  Health and safety 

considerations needed more attention.  This workshop, which gathered theoretical and 

practitioner experts from academia, industry and government, set the following objectives. 

 Share their perspectives, pose questions, and develop ideas for design of good guidelines, 

selection criteria, and work practices to support safe and sustainable nano-enabled 

environmental remediation;  

 Become acquainted with other U.S. nanotechnology stakeholders, including vendors, 

transporters, and contractors of the remediation sites and communities; and  

 Share case studies of nano-enhanced clean up technologies, including selection criteria 

for alternative remediation strategies and methods, job planning, job tasks, and 

nanomaterial handling practices.  

___________________________________ 

 

 

Following Dr. Massawe, Dr. John Crain, President of SELU also provided welcoming 

comments and urged us to enjoy the home of SELU, Hammond. 

 

___________________________________ 

 

Peggy Hatch, Secretary of the Louisiana Dept. of Environmental Quality, provided the local 

agency welcome.   She explained how emergency response is a very important task that people 

rely on, but can sometimes be an unfunded mandate.  Her Dept. covers many aspects of 

environmental work, including remediation, Brownfields and underground storage tanks.  When 

we consider any new technology, as we are with nanomaterials for site remediation, we must 

remember that new challenges exist as well. 

 

___________________________________ 

 

Next on the agenda were Dr. Robert Pohanka, Director of the National Nanotechnology 

Coordination Office (NNCO) and Dr. Lisa Freiedersdorf, Program Manager of NNCO, to give 

us their perspectives for NNCO.  They joined us by teleconference from their office in 

Washington, DC.   
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Dr. Pohanka described how the NNCO works 

with 27 federal agencies on nanotechnology 

issues, with a broad scope, from fundamental 

research to commercialization, but is not a 

grants program.  Nanotechnology is a major 

Administration priority and is covered in the 

National Nanotechnology Initiative (NNI) 

Strategic Plan (http://www.nano.gov).  The 

Plan includes steps for a comprehensive 

coverage of environmental health and safety 

with respect to nanomaterials.  Dr. 

Friedersdorf provided detail on the NNI’s 

signature initiatives.   

 

There are currently 5 priorities, including: 

 
- Nanotechnology for Solar Energy Collection and Conversion 

- Sustainable Nanomanufacturing 

- Nanoelectronics for 2020 and Beyond 

- Nanoinformatics and 

- Sensors 

 

More info on these can be found here:  http://nano.gov/signatureinitiatives .  Environmental 

health and safety is covered under a couple of these priorities (manufacturing and sensors), 

where complete life cycle considerations are encouraged. 

 

Drs. Pohanka’s and Friedersdorf’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/fr

iedersdorf_pohanka.pdf 

 

___________________________________ 

 

 

Michael Gill of EPA’s Region 9 office in San Francisco took over moderating duties for the 

remainder of Session 1. 

 

___________________________________ 

 

 

 

 

 

 

 

 

http://www.nano.gov/
http://nano.gov/signatureinitiatives
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/friedersdorf_pohanka.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/friedersdorf_pohanka.pdf
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Dr. Janet Carter, the Acting Director of Biological Hazards for OSHA, provided our next talk, 

which was titled:  “Sustainability: An OSHA Perspective”.   

 

Dr. Carter set the stage with the classic 

definition of sustainability (economic, 

environment, society), but then focused 

on how this should apply to 

manufacturing and the workplace. 

Factors can range from simple to 

complex in order for the workplace to 

be sustainable.  They are really process 

improvements and built upon existing 

sustainability frameworks developed 

by the Department of Commerce and 

the OECD.  This simple to complex 

range can progress this way:  

housekeeping, process optimization, 

informed substitution, enabling 

technologies and designing out 

hazards.  Applying these concepts to the use of nanotechnology is really no different than many 

manufacturing scenarios.  Implementing these improvements can reduce risk, reduce the cost of 

compliance and allow better worker hiring and retension. 

 

Ms. Carter’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ja

net_carter.pdf 

 

___________________________________ 

 

 

Our next speaker was Dorinda Folse, the 

Area Director of the Baton Rouge Area 

Office of OSHA.  The title of her talk 

was Nanotechnology for the 21st 

Century and OSHA’s Approach to 

Employee Exposure to Nanomaterials:  

An Area Office Perspective.   

 

She described how a regulatory system 

with an oversight mechanism at all levels 

of the government will ensure a safe and 

sustainable exploitation of 

nanotechnology.  She provided 

information on how a local OSHA area 

office would approach enforcement 

activities involving employees handling nanoparticles, with attention paid to the whole life cycle.  

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/janet_carter.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/janet_carter.pdf
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The discussion focused on using the existing regulatory framework as well as present the 

challenges and opportunities of utilizing the OSHA’s general duty clause.  She described some 

of the standards that would be applicable to nanomaterials, including: 

 

– Hazard Communication 

– Hazardous Waste and Emergency Operations 

– Personal Protective Equipment 

– Respiratory Protection 

– Laboratory Standard 

– Substance-specific standards 

 

She also discussed that OSHA is having a difficult time in establishing “employee overexposure” 

data and would appreciate collaborating with others.  She also outlined some other challenges 

associated with nanomaterials. 

 

Ms. Folse’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/d

orinda_folse.pdf  . 

 

___________________________________ 

 

 

The final speaker for Session 1 was Dr. 

Souhail Al-Abed, of EPA’s Office of 

Research and Development in Cincinnati, 

OH.  He conducts research on a number of 

environmental cleanup technologies, 

including nanotechnology.  Dr. Al-Abed’s 

talk was titled:  Nanotechnology and the 

Environment: an Overview of Sustainable 

and Safe Applications in Site Remediation.   

 

Dr. Al-Abed described some of the many 

applications that have been proven or being 

tested as remedial technologies for hazardous 

waste cleanup.  He also cited their many 

advantages, including rapid remediation, improved sensors and lower energy usage.   

 

Some of the technologies are outlined here: 

 

- Nanoparticles in membranes and polymers 

- Nano for Generation of Sulfate/Persulfate Radicals  

- Nano for Photocatalysis 

- Nanoscale Zero Valent Iron (nZVI) 

- Bimetallic Supported Nanostructures  

- Reactive Activated Carbon (RAC) for Capping and Barrier Applications  

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/dorinda_folse.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/dorinda_folse.pdf
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There are “green synthesis” techniques to make nanoparticles that exhibit advantages over other 

techniques.  Life cycle analysis (from mining through disposal) needs to be considered for 

nanoparticles.  This is due to differences at the nano-scale level that may mean key parameters 

may be different with unknown values. 

 

In summary, Dr. Al-Abed outlined some research needs with respect to nanoparticles (fate and 

transport, toxicity, etc.).  But he also reminded us of the advantages from these new innovative 

nano-based environmental technologies for waste site remediation and wastewater treatment. 

 

Dr. Al-Abed’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/d

orinda_folse.pdf . 

  

___________________________________ 

 

 

Session 2:  Informatics for Safe and Sustainable Development of Nanotechnologies in 

Remediation 

 

 

Michael Gill of EPA’s Region 9 office in San Francisco continued with moderating duties for 

Session 2. 

 

___________________________________ 

 

The first speaker of Session 2 was Dr. Mark Hoover of National Institute for Occupational 

Safety and Health (NIOSH) in Morgantown, WV, where he works in the NIOSH 

Nanotechnology Research Center and Division of Respiratory Disease Studies.  His talk was 

titled:  “Nanoinformatics Issues and Tools for Safe and Sustainable Nano-enhanced 

Remediation”. 

 

 

Dr. Hoover, also on the organizing 

committee, provided a working 

definition of nanoinformatics, which in 

shorthand means deciding which 

information is relevant to scientists and 

engineers working with nanomaterials 

and then developing ways to most 

effectively use that information.  There 

is a “roadmap” and a “GoodNanoGuide” 

being developed to encourage 

manufacturers and users of 

nanomaterials to be responsible and 

sustainable in their actions 

(www.goodnanoguide.org).  Dr. Hoover 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/dorinda_folse.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/dorinda_folse.pdf
http://www.goodnanoguide.org/
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described how NIOSH fits into this picture and presented points from the NIOSH “Strategic Plan 

for for Nanotechnology Research and Guidance”.   He also presented other guidance documents 

from NIOSH and CDC.  Much of this work can follow the path taken by Agencies for traditional 

radiation or chemical hygiene programs, including “control banding”, which helps to assess and 

manage workplace risks.  This banding discusses a hierarchy of exposure control practices, from 

PPE to elimination of the compound in question.  He went on to describe how nano-enhanced 

materials and processes are raising issues in radiation-related operations with respect to 

measurement and characterization.  The National Council on Radiation Protection and 

Measurements (NCRP) is developing a commentary on radiation safety aspects of 

nanotechnology. 

 

In summary, Dr. Hoover proposed that “we partner to develop a comprehensive risk 

management scheme to anticipate, recognize, evaluate, control, and confirm success in our 

management of nano-enabled technologies by applying a science-based approach to 

understanding and managing the critical elements over which we have control.” 

 

Dr. Hoover’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/m

ark_hoover.pdf . 

 

___________________________________ 

 

The organizing committee chair, Dr. Ephraim Massawe of SELU, was our next speaker.  His 

presentation was titled:  “Nanotechnology for Environmental Remediation:  

Empowering State Agencies with Information for Health and Safety Oversight of 

Nanomaterials”.    

 

To set the stage, Dr. Massawe provided a 

thorough background of nanotechnology, 

from applications to implications, as well as a 

discussion of how SELU is involved in the 

topic.  He moved into the application of using 

nanomaterials for site remediation and a 

survey of their use at Superfund sites in the 

US.  This led to a discussion of the NIOSH 

report titled: “Progress Toward Safe 

Nanotechnology in the Workplace, A Report 

from the NIOSH Nanotechnology Research 

Center Standards and Regulatory 

Framework to Protect Workers”. 

 

Dr. Massawe then described the results of the survey he conducted of local and state agencies on 

nanoinformatics.  The conclusions and recommendations he reached are included here. 

 

 

 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/mark_hoover.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/mark_hoover.pdf
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• Health and safety of workers handling ENPs can be enhanced by accessing relevant 

information   

• Researchers, scientists, manufacturers, vendors can provide the information if the needs 

are known 

• Some states are doing something; other states may not. Many professionals need to work 

together to capture the information necessary to protect public and workers’ health and 

safety  

• Availability, access and sharing of information will lead to enhanced technical and 

regulatory capabilities of state and local governments! 

 

Dr. Massawe’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/e

phraim_massawe.pdf . 

 

___________________________________ 

 

 

Dr. Mark Hoover of NIOSH filled in for our next speaker, Dr. Stacy Harper.  Dr. Harper is an 

Assistant Professor in the College of Agricultural Sciences, Environmental & Molecular 

Toxicology, at Oregon State University in Corvallis, OR.  She is also an ONAMI Signature 

Faculty Fellow (Oregon Nanoscience and Microtechnologies Institute).  The title of her talk was:  

“Informatics Framework to Support Integrative Science and Engineering in 

Nanotechnology”.   

 

Dr. Hoover stated that any atom in the 

Periodic Table can be a nanoparticle.  Carbon 

and metal elements can be manufactured as 

polymer or composite nanoparticles.  The size 

and geometry of these nanoparticles is like a 

3
rd

 dimension of the Periodic Table.  But 

materials, synthesis and complexity all can 

add up to toxicity.  All of these characteristics 

are a result in diversity and a need for rapid 

assays and informatics to look at physic-

chemical properties and associated risk.  

Integrating this info about nanoparticles can 

assist in risk reduction in many fields, 

including solar technologies, cancer 

therapeutics, clean water applications and environmental remediation.  Using “Communities of 

Research”, it’s possible to partner with many stakeholders and adapt elements from traditional 

environmental risk assessment to nanomaterial risk assessment. 

 

Dr. Harper’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/st

acy_harper.pdf . 

 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ephraim_massawe.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ephraim_massawe.pdf
http://agsci.oregonstate.edu/
http://emt.oregonstate.edu/
http://emt.oregonstate.edu/
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/stacy_harper.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/stacy_harper.pdf
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___________________________________ 

 

The final speaker for Session 2 was Dr. Tanya Faltens, of Purdue University in West Lafayette, 

Indiana.  Her talk was titled:  “nanoHUB.org: An Overview of a Thriving Online Community 

for Nano Research and Education”.   

 

Dr. Faltens talk centered on the online 

community of nanotechnology issues as 

hosted on http://wwwnanohub.org .  The 

webpage, supported by NSF and others, 

connects researchers, industry, educators 

and students through this cyber 

infrastructure.  Content include general 

information, online courses, presentations, 

simulations, analytics, a wiki, a discussion 

board, etc.  There is always a need for new 

content, including more on the focus of this 

workshop, environmental health and safety.  

A group page has been created for the 

workshop called “Nano-4-Rem” and it can 

be found here:  https://nanohub.org/groups/nano4Rem .  NanoHub’s vision is to be “the online 

nano society”. 

 

Dr. Falten’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ta

nya_faltens.pdf . 

___________________________________ 

 

Session 3:   Health and Ecological Aspects and Risks of Nanomaterials 

 

 

Dr. Ephraim Massawe opened this session, which was comprised of four presentations, as 

outlined in the agenda above.  The session was chaired by Mr. Paul Miller, the Assistant 

Secretary at the Louisiana Department of Environmental Quality (LA-DEQ).  Three 

presentations were preceded by the welcoming remarks made by Dr. Sebastian van Delden, 

(head of Computer Science and Industrial Technology (CS&IT)) and Dr. Dan McCarthy (Dean 

of College of Science and Technology at Southeastern Louisiana University). 

 

Welcoming remarks: Both Sebastian and Dan spoke highly of the conference, and encouraged 

participants to visit facilities available at Southeastern Louisiana University before heading 

home.  Dan McCarthy recognized the support Southeastern Louisiana University has enjoyed 

over the 4 years from the EPA, and hoped that EPA and other federal agencies represented at the 

Conference would continue to work with the university on nanotechnology initiatives. 

  

Recap of Day 1 Highlights: This recap was presented by Gregory Gervais, U.S. EPA and 

Planning Committee member. 

http://wwwnanohub.org/
https://nanohub.org/groups/nano4Rem
https://nanohub.org/groups/nano4Rem
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/tanya_faltens.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/tanya_faltens.pdf
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Day# 2 Keynote: This day’s keynote talk 

featured Dr. Patrick O’Shaughnessy, 

Professor at the University of Iowa who 

spoke about the occupational health 

exposure to nanoparticles in a paper 

entitled Occupational Health Risks to 

Nanoparticulate Exposure.  

 

 

The following key issues emerged from 

Dr. O’Shaughnessy talk: 

 

- The scientific community is 

examining the health issues of 

nanoparticles in a particular application before a problem evolved;  

- Nanotechnology has evolved from the laboratory research to a full-scale production; and 

it has led to the need to understand both the community and worker from various 

perspectives of the life stage of the nanoparticles. 

- Nano-exposures and asbestos exposures may have similarities or differences, but science 

wonders if the size, area or width ratios are some aspects of nanoparticles that need to be 

focused on during exposure assessments! 

- There is need to determine the metrics of exposure to nanoparticles because the risks, as a 

function of exposure levels and the hazard presented by the chemical or material of 

concern need proper assessment methods to establish these values. 

- Research on nanoparticles entry points was seen as an important areas of concern, not 

only in nano-remediation workplace, but also in other workplaces. 

- A good starting point is the National Institute for Occupational Safety and Health’s 

(NIOSH) approach of using a combination of measurement techniques and instruments 

for inhalation exposures. This NIOSH’s approach, termed as “a nanoparticles emission 

assessment technique or NEAT, utilizes instrumentations such as the condensation 

particle counters (CPCs) for total number of particles per cubic centimeter of air, and 

optical particle counters (OPCs) to establish number concentration on the basis of light 

scattering. 

- An issue of agglomeration was also raised by the speaker who pointed out that most 

nanoparticles would like to bind to one another in a form of “aggloromerates”. 

_______________________________________ 
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The fourth presentation of session # 3 was 

titled: Assessing Nanotechnology Safety 

for Remediation: Some Considerations. 

This paper was presented by Dr. Lorraine 

Marceau-Day, Safety Program 

Administrator at Louisiana State 

University.  

 

 

 

 

 

 

 

The key points that emerged from this presentation were: 

 

- The need for assessing the toxicity and risks by using surveillance techniques, monitoring 

and epidemiological studies on different cohorts (workers or groups of communities in 

and around the EPA Superfund sites where nanoparticles are being used at a pilot or full-

scale operations);  

- There was a discussion related to ecotoxicity studies including the potential for bio-

accumulation of nanoparticles in the food-chain; and this was emphasized to be part of 

the Life Cycle Assessment (LCA) in developing an understanding of the impacts of 

nanoparticles. 

- Data available on the cytotoxicity, genotoxicity, inflammatory responses and oxidative 

stress is still preliminary, and emphasis was placed on conducting more research, such as 

in-vitro studies, to understand how nanoparticles induce cytotoxicity, inflammatory 

responses or DNA damage in human cells. Examples were presented about nano-iron 

toxicity. 

- Dr. Day raised the question of “SMART” nanoparticles as part of an innovative way of 

developing particles that would do remediation in a safe and sustainable manner.  

 

Dr. Marceau-Day’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/lo

rraine_day.pdf . 

_______________________________________ 

 

Recap of Day 1 (Discussion Summary) 

 

At the end of Day 1, Greg Gervais asked the participants to consider some questions and bring 

answers for discussion the next morning.  The questions and the responses are summarized here. 

 

1. What worked for you during the first day of the workshop? 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/lorraine_day.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/lorraine_day.pdf
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a. Registration opened all morning, followed by lunch and then the start of the 

workshop at 1 pm.  Some folks liked this “down-time” between registration and 

the startup of the workshop. 

b. A couple of speakers could not attend due to budget limitations, so we had to rely 

on a cell phone for their audio.  But it worked just fine when used with a 

microphone. 

c. People appreciated the diverse perspectives they heard. 

2. What could the planners have done better? 

a. Better directions were needed to get to the conference room. 

b. More industry perspectives would have been appreciated. 

c. Some did NOT like the down time between the registration and the start time. 

d. It was suggested that we should have reached out to more industrial hygienists for 

their perspective. 

e. Suggestions were made concerning the length of each session, with too many 

presentations in a row to keep the audience’s attention. 

f. A panel discussion at the end of each day would have been beneficial. 

3. Share an “Aha!” moment that you had today. 

a. I recognize that nano structure-to-size issues are not that simple. 

b. It was nice to hear about the many resources out there (e.g., NanoHub). 

c. One person hoped that we are up to the challenge of using all of this material 

successfully. 

d. Forums like this workshop can be a place to find important data and make 

nanotechnology a successful remedial option. 

4. What key question still needs to be answered? 

a. How will technology transfer work? 

b. What kind of data should we be collecting at the beginning of the life cycle? 

c. What kind of matrix should we create to effectively use all of this data? 

d. How do we prioritize all of our knowledge gaps?  (e.g., chemical mixtures, 

biomarkers of exposure, etc.). 

e. We need to better understand the intersection of nanotech and biotech. 

f. We should identify the audiences who can use this information. 

g. There are not only toxicity / toxicology questions, but environmental fate 

questions that need to be addressed. 

 

_______________________________________ 
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Session 4:  Nanotechnology in Remediation and Non-remedial Work Environments – Part 

One 

 

Dr. Chunming Su of EPA’s National Risk Management Research lab in Ada, Oklahoma 

moderated Session 4.  Three oral presentations were made in Session 4 on nanotechnology in 

remediation and non-remedial work environments-part one. 

 

_______________________________________ 

 

 

Mr. Alan Rovira, senior industrial hygienist Shell/Motiva) talked about a case study of the use 

of functional procedures for management of nanomaterials.  His company worked for NASA on 

a technology to infuse carbon nanotubes in a scalable continuous process on a variety of host 

fiber materials that recreate the random orientation of CNTs in composite coating while 

maintaining high absorption (desired outcome) and for its light weight vs. copper bridge.  The 

fiber handling includes payout and respool or takeup.  The spreading involves planarizing the 

fiber and the plasma uses inert gas and oxygen argon/helium/oxygen. Actual health effects from 

the inhalation of CNTs are not currently known.  Until proven otherwise, current safety practice 

is to ensure most stringent safety precautions.  The work area was segregated from the rest of the 

production facility and entry was restricted.  Operations involving CNTs was evaluated and a 

risk assessment performed in accordance with site policy. Industrial hygiene was monitored for 

airborne particulates using a condensation particle counter. Waste management practices 

involved placement of all contaminated waste in a specially marked drum to ensure materials 

would not be retrieved from the trash and minimize production of airborne particles. PPE was 

utilized to ensure maximum protection to workers.  Combination HEPA and vapor cartridge was 

used due to solvents.  The main route of exposure of air-borne particles less than 100 nm in sizes 

are inhalation (like smoke or vapor), ingestion, and direct penetration (absorption) through the 

skin. 

 

The questions arise if CNTs can cause 

pulmonary inflammation, oxidative stress, 

onset of early interstitial fibrosis and 

granulomas. The samples that contained 

long fibers (LFA, NTlong1 and NTlong2) 

caused significant increases in 

polymorphonuclear macrophages (PMN) 

and protein levels, exudation, FBGCs, and 

granulomas on the peritoneal side of the 

diaphragm. Long MWNTs produced 

inflammation, elevated FBGCs, and 

granulomas that were qualitatively and 

quantitatively similar to the foreign body 

inflammatory response caused by long 

asbestos. NASA has current practices: 

– Decontaminate equipment used to manufacture or handle nanomaterials before 

disposing of or reusing it. Treat wastes (e.g., cleaning solutions, rinse waters, 
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rags, etc) resulting from decontamination as engineered nanomaterial-bearing 

waste. 

– Do not put material from engineered nanomaterial-bearing waste streams into the 

regular trash, segregate waste and label as non-haz. 

– Do not put nanomaterial-bearing waste down any drain without authorization. 

– Do not permit engineered nanomaterial-bearing wastes to be shipped to off-site 

locations. 

Mr. Rovira’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/al

an_rovira.pdf  . 

_______________________________________ 

 

 

Dr. Slawomir M. Lomnicki of 

Department of Chemistry, Louisiana 

State University, an expert in the field 

of Physical Chemistry, with a special 

emphasis in the surface-driven reaction 

processes, talked about effect of low 

temperature thermal treatment on soils 

contaminated with pentachlorophenol 

and environmentally persistent free 

radicals. The effect of low temperature 

thermal treatment on soils from a 

former Superfund wood-treating site 

contaminated with pentachlorophenol 

(PCP) and the environmentally 

persistent free radical (EPFR), 

pentachlorophenoxyl, was determined. 

 

Environmentally persistent free radicals (EPFRs) have previously been observed in association 

with combustion-generated particles and airborne PM2.5 (particulate matter, d< 2.5μm).  The 

purpose of this study was to determine if similar radicals were present in soils and sediments at 

Superfund sites. The site was a former wood treating facility containing pentachlorophenol 

(PCP) as a major contaminant. Both contaminated and non-contaminated (just outside the 

contaminated area) soil samples were collected. The samples were subjected to the conventional 

humic substances (HS) extraction procedure. Electron paramagnetic resonance (EPR) 

spectroscopy was used to measure the EPFR concentrations and determine their structure for 

each sample fraction. Analyses revealed a ∼30× higher EPFR concentration in the PCP 

contaminated soils (20.2 ×10
17

 spins/g) than in the non-contaminated soil (0.7 × 10
17

 spins/g). 

Almost 90% of the EPFR signal originated from the minerals/clays/humins fraction. GC-MS 

analyses revealed ∼6500 ppm of PCP in the contaminated soil samples and none detected in the 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/alan_rovira.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/alan_rovira.pdf
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background samples.  Inductively coupled plasma-atomic emission spectrophotometry (ICP-

AES) analyses revealed ∼7× higher concentrations of redox-active transition metals, in the 

contaminated soils than the non contaminated soil.  Vapor phase and liquid phase dosing of the 

clays/minerals/humans fraction of the soil with PCP resulted in an EPR signal identical to that 

observed in the contaminated soil, strongly suggesting the observed EPFR is 

pentachlorophenoxyl radical.  Chemisorption and electron transfer from PCP to transition metals 

and other electron sinks in the soil are proposed to be responsible for EPFR formation. 

The pentachlorophenoxyl EPFRs and the PCP molecules chemical behavior were simultaneously 

monitored at temperatures ranging from 25 to 300 °C via electron paramagnetic resonance (EPR) 

spectroscopy and GC-MS analysis, respectively. Two types of thermal treatment were employed: 

a closed heating (oxygen-starved condition) where the soil was heated under vacuum and an 

open heating system (oxygen-rich conditions), where the soil was heated in ambient air. EPR 

analyses for closed heating indicated the EPFR concentration was 2−12 × 10
18

 spins/g of soil, 

with a g-factor and line width (ΔHp-p) of 2.00311−2.00323 and 4.190−5.472 G, respectively. 

EPR analyses for the open heating soils revealed a slightly broader and weaker radical signal, 

with a concentration of 1−10 × 10
18

 spins/g of soil, g-factor of 2.00327−2.00341, and ΔHp-p of 

5.209−6.721 G. This suggested the open heating resulted in the formation of a more oxygen-

centered structure of the pentachlorophenoxyl radical or additional, similar radicals. The EPFR 

concentration peaked at 10 × 10
18

 spins/g of soil at 100 °C for open heating and 12 × 10
18

 spins/g 

at 75 °C for closed heating.  The half-lives of the EPFRs were 2−24 days at room temperature in 

ambient air. These results suggest low temperature treatment of soils contaminated with PCP can 

convert the PCP to potentially more toxic pentachlorophenoxyl EPFRs, which may persist in the 

environment long enough for human exposure. 

 

This research suggests that historical studies may have significantly underestimated the existence 

of free radicals from nanomaterials in the environment from nanoseconds to weeks under certain 

circumstances. 

 

Dr. Lomnicki’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/sl

awo_lomnicki.pdf . 

 

_________________________________ 

 

Mr. Jan Slunsky of Nano Iron, S.R.O., 

Czech Republic talked about utilization of 

Zero-Valent Iron nanoparticles (nZVI) for 

in-situ groundwater remediation including 

recent field scale application and 

remediation experience.  

 

His company, established in 2008, 

produces industrial quantities of nZVI 

(average particle size 50 nm, particle size 

distribution 20-100 nm, average surface 

area 20-25 m
2
/g).  One product is Nanofer 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/slawo_lomnicki.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/slawo_lomnicki.pdf
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25 P dry nanopowder (80-90% of nZVI, 20-10% of iron oxides) with no degradation, high 

reactivity, cheap shipping, and no waste production (reusable packaging in cylinders). nZVI 

powder is stored in certified packaging and processed in dispersing unit under protective 

atmosphere in order to prevent undesirable transformation of Fe(0) to Fe2O3. Another product is 

Nanofer Star dry powder (60-80% of NZVI, 40-20% of iron oxides, FeO wustite stabilized) that 

is transportable, air-stable and reactive. The powders can be used with water and stabilizers to 

make slurries for injection, thus preventing spontaneous release of dry nanoparticles to the 

environment. On-site manufacturing of slurry from a dry-nano-powder saves shipping cost. 

Other products are Nanofer 25 S slurry (20% of solid NPs and 80% of water including 

stabilizer). 

 

Field test at Kara Trutnov showed good treatment of chlorinated ethenes (PCE, TCE, DCE, VC) 

and chromium (Cr
6+

) over the previous treatments: pump&treat, venting, vapor deposition, 

ISCO. Test at a fractured bedrock waste landfill area (Pisecna) showed effective degradation of 

TCA.  At Rozmital Pod Tremsinem site Declor 103 PCB concentration in groundwater was 

reduced by 75% several months after injection.  At the Kurivody former military base PCE 

DNAPL was treated effectively with the combined lactates and nZVI.  Other sites see similar 

results. 

  

Reduced contact with nanoparticles was achieved by using semiautomatic and automatic 

equipment. Iron oxides/hydroxides are final products after reaction of nZVI with water. 

Nanoscale zero-valent iron is not a new chemical substance, nanosize provides different physical 

properties to nanoparticles. Processing of nZVI powder is safe when operation and safety 

procedures are kept. 

 

Mr. Slunsky’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/ja

n_slunsky.pdf . 

________________________________ 

 

LUNCH PRESENTATION 

 

Greg Gervais, Chief of EPA’s Superfund 

Technology Assessment Branch, provided 

a lunchtime presentation titled: 

Sustainable Nano-based Remediation: 

Current Issues and Concern – US EPA 

Perspectives. 

 

He presented some EPA perspectives on 

the current issues and concerns associated 

with sustainable nano-based remediation.  

Greg then provided some background 

information on EPA’s Superfund program, 

how it is structured within the agency as 

well as the key acronyms that make up the 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/jan_slunsky.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/jan_slunsky.pdf
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‘Alphabet Soup’ of letters one sees when examining technology innovation and Superfund.  Greg 

discussed the promise of remediation performance advances when leveraging the unique 

characteristics of nanomaterials (particle size benefits, ability to remediate many common 

contaminants, and new uses and implementation methods).  He also discussed some of the 

realities so far as use of nano-4-remediation enters its second decade as a suite of technologies: 

ex situ treatment has been easier than in situ treatment, similar challenges for in situ reagent 

delivery as what has been encountered with microscale and macroscale reagents, and concerns 

about nanomaterial storage and handling safety.  Key questions associated with sustainable nano-

based remediation include worker/neighbor/environment safety in using engineered 

nanoparticles for remediation and the need for ‘careful adoption’.  Greg closed his presentation 

by indicating that his office has attempted to catalog known uses of nanoparticles for remediation 

in the US, and has found it difficult to account for many examples (<40).  He asked workshop 

attendees to review his office’s map of known nano-4-remediation sites and pass along 

information on additional sites using ENPs.  This map can be accessed online from the posters 

section of these Proceedings. 

 

Mr. Gervais’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/gr

eg_gervais.pdf . 

 

____________________________________ 

 

Session 5:   Nanotechnology in Remediation and Non-remedial Work Environments – Part 

Two 

 

Session 5 continued the series of 

presentations on experience with the 

application of nanotechnology in both 

remediation and non-remedial work 

environments.  Dr. Chunming Su, 

senior soil scientist with the U.S. EPA 

described results of his pilot scale field 

demonstration work on “Safety issues 

and risk minimization in a field test 

of emulsified zero-valent iron to treat 

source zone chlorinated solvents at a 

superfund site.”  In work conducted at 

a Marine Corps Recruit Depot (MCRD) 

at the Parris Island, South Carolina 

Superfund site, emulsified zerovalent 

iron (EZVI) was used to treat dense non-aqueous phase liquids (DNAPL).  The treatment method 

was developed at the University of Central Florida and the National Aeronautics and Space 

Administration (NASA).  EZVI consists of a surfactant-stabilized, biodegradable emulsion that 

forms emulsion droplets composed of an oil-liquid membrane surrounding micro- or nano-scale 

zerovalent iron (ZVI) particles in water.  The emulsion droplets enhance contact between the 

ZVI and the DNAPL. The ZVI provides rapid abiotic degradation of the DNAPL constituents 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/greg_gervais.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/greg_gervais.pdf
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and the oil provides an immediate sequestration of the DNAPL constituents as well as a long-

term electron donor source to enhance further biodegradation.  Examination of injected NZVI 

showed that most of the iron was oxidized to microsized iron oxides within three months of 

injection.   Results to date imply that the use of NZVI will not likely to cause significant risks to 

human health and microorganisms because iron oxides even at the nanoscale are not hugely 

toxic. Thus the use of EZVI seems to pose minimal risk to workers and microbes when 

appropriate operational procedures are followed. 

 

Dr. Su’s presentation is available here: 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/c

hunming_su.pdf . 

___________________________________ 

 

Dr. Dongye Zhao, professor of 

Civil/Environmental Engineering at 

Auburn University, provided an 

update on his work with “The 

application of stabilized 

nanoparticle for in-situ remediation 

of contaminated soils and 

groundwater.”  Through more than a 

decade of intensive research, Dr. Zhao 

and his colleagues have developed a 

strategy to stabilize various 

nanoparticles using low-cost and 

“green” polysaccharides (starch and 

carboxymethyl cellulose (CMC)) as a 

stabilizer. The stabilizers can facilitate 

controlling the size, delivery and transport of nanoparticles, such as zero-valent iron (ZVI), 

magnetite, Fe-Mn oxides, iron sulfide, MnO2, and iron phosphate, all of which have shown 

promising for environmental cleanup applications.  In bench- and field-scale experimental data 

their studies have shown that the stabilized ZVI nanoparticles can completely and rapidly 

degrade chlorinated solvents in water and soils. The nanoparticles can also facilitate in situ 

reductive immobilization of a number of redox sensitive metals and radionuclides.  A number of 

types of stabilized nanoparticles have been developed to reduce the leachability of toxic metals, 

such as Hg, As, Pb, and Cd in soil and groundwater. These nanoscale sorbents offer some 

unprecedented advantages over traditional aggregated particles, including 1) they can be 

delivered and dispersed in various soils and attack contaminant plumes deep in aquifers; and 2) 

they offer strong affinity and high sorption capacity toward the target metals.  While the 

application of the stabilizers facilitated the soil deliverability and dispersion of the nanoparticles, 

the delivered nanoparticles are virtually immobile under typical soil and groundwater conditions, 

and thus, will serve as a long term sink for the contaminants without causing adverse 

environmental impacts. 

________________________________ 

 

  

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/chunming_su.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/chunming_su.pdf
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Summary of Case Studies Exercise 
 

Sites Using or Testing Nanoscale Materials for Environmental Remediation 
How Can We Make the Remedial Activities Safe and More Sustainable? 

 
Preamble: The planning committee developed this exercise as a way to facilitate problem 

solving, awareness, creativity and sharing using a variety of case studies where nanotechnology 

was used for site remediation.   The idea was for the participants to read through the case studies 

and then apply what they had learned throughout the two days at the workshop to make the 

remediation activity more sustainable for human health and the environment.  We handed out the 

exercise at the beginning of the workshop to get them to think about the case studies as they 

attended the various talks.  When we convened for the exercise at the end of day 2, they had a 

chance to think about sustainability efforts and how they fit into the exercise examples. 

 

 

As of November 2011, data were obtained by EPA for 36 sites using or testing nanoscale 

materials for remediation. Of these 36 sites, 15 of the sites utilized nZVI.  The majority of the 

field studies injected the nanoscale material through gravity‐feed or low pressure injection and 

addressed TCE, PCE, and their byproducts.  Details on these sites are available at:  

http://www.cluin.org/download/remed/nano-site-list.pdf 

 

 

The planning committee took four (4) examples (case studies) from this EPA spreadsheet of 

actual nanoscale materials applications and slightly modified them for this exercise.  The site 

specifics for each case study are outlined below, followed by similar questions for each one.  

There is also a CONCEPT MAPPING section following the exercises.  Concept maps are 

defined as an integrative approach to understanding the interrelationships of various concepts 

[i.e. words] to the main problem to be solved.  These maps were available to fill in the poster 

area of the hall.  They helped provide a visual and promote critical thinking to generate the 

solutions. 

 

 

During the exercise at the end of day 2, we divided up the participants up into 4 groups; each 

group tackled a single case study.  All groups discussed their case study for about 40 minutes and 

formulated answers to the posed questions.  One member of each group then reported back 

findings and suggestions to the main group (5-7 minutes per group).  They reported out ideas 

about how to make the cleanup more sustainable, given what they learned from the workshop. 

 

 

 

 

 

 

 

 

http://www.cluin.org/download/remed/nano-site-list.pdf
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SUMMARY: 

Each group gathered at their tables and reviewed their particular case study, making an effort to 

link the steps required to conduct an effective, yet safe, groundwater remediation activity.  They 

were consistent in that they all included consideration of health and safety measures.  Some of 

the facts presented in the case studies were not really necessary for the group to come up with 

suggestions on how to protect workers, but gave them a scenario with which to work through the 

problem.  The goal here was to make the transition from theory to application with these case 

studies.  As the participants heard throughout the two days of talks, exposure to nanoparticles 

can cause inhalation effects similar to those effects from asbestos, as opposed to dermal or 

injection hazards.  Personal protective equipment (PPE), i.e., breathing protection, is essential for 

workers handling these materials. 

 

As described above, the groups were asked to use concept mapping to make the connections 

between the nanomaterials and the receptors, including the PPE.  The concept maps were 

flowcharts of sorts, created with post-it notes that were used to describe the variables in the 

equations.  Concept mapping is a tool that is used to promote lateral thinking and to help 

visualize connections between ideas, things or events.  Some pictures of the concept maps 

created are included below.  Groups were fairly similar in their descriptions of the processes 

needed for worker protection.  Two major findings are reported below: 

 

1. Mixing of the nanomaterials typically must occur at the site just prior to injection in the 

subsurface due to their high reactivity. Therefore, this is the time workers would be 

exposed.  If mixed earlier (at the production facility), the effectiveness of the 

nanomaterials are diminished when injected due to a short “half-life” (hours to days).  So 

it makes most sense to mix them just prior to use.  Here is where the workers need 

protection.  One company has created an enclosed process to reduce / eliminate the 

potential for inhalation exposure.  This maximizes the effectiveness, since it is mixed in 

the field. 

 

2. If there could be a prescribed level of PPE defined in a guidance document, practitioners 

would know precisely how to protect themselves.  Currently, everyone realizes that some 

breathing protection is necessary.  But other than that, there appears to be no guidance.  It 

was suggested that EPA or OSHA guidance provide this guidance to field workers.  The 

guidance would answer the question about what PPE level is necessary, based on 

mixtures, climate (temperature, humidity), chemical concentrations being targeted, 

density of nanoparticles, and other properties of the nanomaterials. 

 

3. No matter if guidance is available or not, health and safety plans should be written for 

site work.  This could include the expected PPE requirement for workers, as well as other 

normal precautions (discussion of splash protection, use of mixing boxes, decon plans, 

hospital routes, etc.).  
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Case Study # 1: 
 

Former Waste Disposal Area  

Resource Conservation and Recovery Act site (RCRA) 

 

This site location consists of sandstone interbedded with siltstone grading downward into 

mudstones.  In general, groundwater flow at the site is radial with a hydraulic divide along the 

topographic ridge.  The groundwater in fractured bedrock contains PCE, TCE, DCE, VC with the 

max concentration of VOCs was around 10,000 μg/L. 

 

As part of a pilot study, iron nanoparticles were injected as a slurry suspension that was prepared 

onsite using potable water. The total slurry volume injected was 6,056 liters (1,600 gallons) at a 

nanoparticle concentration of 1.9 g/L in the slurry. The total nanoparticle mass injected was 11.2 

kg.  The injection rate was 0.6 gpm.  During the injection, the slurry in the tank was mixed 

continuously to prevent settlement of the larger size particle aggregates. 

 

Source mass reduction was the cleanup goal.  Three monitoring wells were installed at distances 

of 6.6, 13, and 19 meters downgradient of injection well. 

 

The radius of influence of the injection, as measured by significant contaminant concentration 

reduction, was approximately 6 to 10 meters around the injection well.  The pilot objectives were 

met.  Oxygen Reducing Potential (ORP) conditions in most of the test area were indicative of 

iron-reducing conditions (i.e., approximately +50mV to −100mV redox potential), and were 

lowered during and after the injection, with measured in-situ redox potentials of approximately 

−700mV in the injection well, and −500mV in the nearby monitoring wells.  

 

In order to fully remediate the site, this pilot scale system must be scaled up.  Assume the current 

pilot study covers an area of 400 m
2
 (20m by 20m), but the full scale up would need to be 

approximately 30,000 m
2
 (about 175m by 175m), the size of the property.  The figures are given 

merely as a point of reference to indicate scale-up. 

 

 

Provide some design principles for the following parameters that can considered to scale up 

in a safe and sustainable manner.  That entails using only what you need of all resources. 

 

Handling 

Monitoring (for performance, worker safety, and environmental considerations) 

Materials 

Energy use  

Water use (and disposal) 

Lowering impacts to land and ecosystems 

Limit or minimize exposure scenarios in all situations 

Hint:  Break down the tasks of remediation that are most critical (i.e. can impact) to all of 

the above and concentrate on those areas for the bigger positive impact. 
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Case Study # 2:   
 

Abandoned Oil Field in Arctic climate 

Resource Conservation and Recovery Act site (RCRA) 
 
Site soils are characterized as organic-rich soil over alluvial gravels. 

Media being treated is soil. 

Treating Trichloroethylene (TCA), Diesel fuel (Max TCA: 58,444 μg/kg) 

 

The pilot test used 2 distinct bimetallic nanoscale particles (BNP) delivery methods:  

• The shallow test involved physical mixing with lake water for shallow soil from 0 to 4 ft bgs.  

• The deep test involved pressurized injection via 20 injection points installed at 7.5 ft bgs.   

 

Treatment and control plots for each delivery method were subjected to identical treatment 

processes to validate the results.  

 

Shallow test: Soil samples were collected from 4 evenly-distributed locations within the shallow 

test treatment plot and 3 locations within each of the control plots at 3 equally divided intervals.  

The shallow test is performed in soil above the aquifer that is closest (shallowest) to the ground 

surface.  

 

Deep Test: Soil Samples were collected from 6 locations within the treatment plot and one 

location within the control plot.  The deep test was conducted in the soil area beneath the aquifer. 

4 soil samples were collected at each location at different intervals.  Post-test soil and water 

samples were collected from the treatment and control plots 3 weeks after treatment. 

Supplemental sampling and analysis was conducted 1 year following the performance of the 

pilot test. 

 

Physical mixing with BNP reagent at shallow depths was more effective than BNP reagent 

injection through vertical well points.  Injection of the BNP slurry resulted in preferential flow of 

the reagent through subsurface fractures, with a radius of influence of approximately 5 to 6 ft.  In 

addition, in-situ application of the reagent using the injection method did not appear effective at 

distributing the BNP reagent within or below the active layer within the gravel pad.  The 

temperature differential from shallow vs. deep tests causes different types of distributions of the 

nanoparticles in the subsurface.  One should be aware of the temperature effects before 

implementation to produce the most injections  

 

Provide some design principles for the following parameters that can considered to scale up 

in a safe and sustainable manner.  That entails using only what you need of all resources. 

 

Handling 

Monitoring (for performance, worker safety, and environmental considerations) 

Materials 

Energy use  

Water use (and disposal) 

Lowering impacts to land and ecosystems 
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Limit or minimize exposure scenarios in all situations 

Hint:  Break down the tasks of remediation that are most critical (i.e. can impact) to all of 

the above and concentrate on those areas for the bigger positive impact. 
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Case Study # 3: 
 

 Former Missile Development R&D Facility 

(CERCLA Pilot) 

 

Deposits at the site consist of an upper alluvial unit, middle fine-grained unit, and lower 

conglomerate unit.  Groundwater is present at 85 ft below ground surface (bgs).  The pilot test 

targeted the same depth interval as the existing monitoring well screens (108–118 ft bgs) to 

ensure representative downgradient performance monitoring.  

 

Contaminants in groundwater: TCE, PCE, Perchlorate  

Max baseline concentrations detected pre-treatment (μg/L):  PCE: 3,  TCE: 6,300,  

cis-1,2-DCE: 2  

 

In order to maximize nZVI distribution and effectiveness for removing TCE and perchlorate 

from groundwater, a high pressure injection method was proposed.  

• The nZVI injection was conducted using combination of a jet lance injection tool with 

pressurized packer isolation of the target injection zone. 

• A total of volume of 8,000 gallons of 21 g/L of an nZVI product was injected through two 

injection intervals: 108 to 113 ft bgs, and 113 to 118 ft bgs (2,000 gallons containing 350 lbs of 

nZVI per injection interval).  

•The nZVI delivered to the site contained 5% polyacrylate and 5% sodium hexametaphosphate 

(SHMP) by weight.  The nZVI also contained a 0.5% by weight guar gum, a biopolymer, and 

cross linker (sodium borate decahydrate), that was used to assist with maintaining suspension of 

the nZVI particles during shipment and improve cohesion of the injectate during the injection 

process.  

 

The goal of this phase of the test was three-fold: 

1.Demonstrate that a pressurized injection method (jet-assisted injection) can increase the nZVI 

mass applied at each point and increase the radius of influence of injected nZVI as compared to 

the earlier results 

2. Reduce TCE and perchlorate concentrations within the treatment area 

3. Evaluate the persistence of the nZVI in the treatment are area 

The injection occurred over a period of 3 days.  Post injection monitoring was conducted for  6 

months.  

 

Provide some design principles for the following parameters that can considered to scale up 

in a safe and sustainable manner.  That entails using only what you need of all resources. 

Handling 

Monitoring (for performance, worker safety, and environmental considerations) 

Materials 

Energy use  

Water use (and disposal) 

Lowering impacts to land and ecosystems 

Limit or minimize exposure scenarios in all situations 
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Hint:  Break down the tasks of remediation that are most critical (i.e. can impact) to all of 

the above and concentrate on those areas for the bigger positive impact. 
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Case Study # 4: 
 

 Former Underground Storage Tank (UST) Site 

(CERCLA and RCRA) 

 

Geologic borings indicated that the unsaturated zone at the site appears to be fairly uniform fine 

to medium grained sand and sandy fill.  A thin layer of silty sand is located at and just below the 

water table between 6 and 12 ft bgs underlain by a fine to medium silty sand encountered from 

10 to 17 ft bgs.  The horizontal extent of contamination is approximately 1,450 ft
2
 with a 

thickness of 18 ft (saturated zone), resulting in a total volume of 967 yd
3
 of soil. 

 

Contamination:  Groundwater contaminated with PCE, TCE, DCE, VC, TCA  

 

Goal is to reduce the total site contaminant mass by 40 to 50%.  

 

Max soil concentrations:  

• PCE: 4,360 μg/kg  

• TCE: 60,100 μg/kg  

• 1,1,1-TCA: 25,300 μg/kg  

 

Max groundwater concentrations (baseline):  

• PCE: 210 μg/L  

• TCE: 26,000 μg/L 

• 1,1,1-TCA: 8,400 μg/L  

• cis-1,2-DCE: 6,700 μg/L  

 

 

300 lbs of bimetallic nanoscale particles (BNP) was made into 4.5 to 10 g/L non-scaled iron 

slurry with water from an extraction well and injected into the subsurface by a combination of 

direct push technology (DPT) and closed-loop recirculation.  Direct, gravity feed, injection of the 

nanoparticles using DPT was employed first at 10 “hot spot” locations.  For injection via DPT, 

the iron suspension was diluted to 10 g/L and injected directly into the DPT boreholes using 

pumps from 7.5 to 23.0 ft bgs, equating to approximately 4.2 lbs of iron injected in each 

borehole.  A recirculation system was used to distribute the BNP particles in the rest of the 

suspected source zone.  The design of the recirculation system consisted of 4 injection and 3 

extraction wells.  For the recirculation system, the applied iron concentration was initiated at 2 

g/L and later increased to 4.5 g/L based upon field observations indicating the iron was being 

accepted by the aquifer without clogging or backing up in the wells.  The recirculation system 

was operated continuously for approximately 23 hours using these wells.  During the second 

recirculation event, water was only recirculated into the 4 new injection wells for approximately 

21.5 hours.  The applied iron concentration remained at 4.5 g/L.  

 

Results of the remedial process varied widely from well to well.  The recirculation process 

appeared to enhance desorption of contaminants into the dissolved phase.  Many wells achieved 
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over a 65% decrease in concentrations of parent VOCs within a short period of 5 weeks.  Some 

source zone wells however, experienced a rise in both TCE and DCE concentrations after 

injection.  This likely stems from poor distribution of the BNP slurry and possible displacement 

of dissolved TCE.  

 

After injection, groundwater Oxygen Reducing Potential (ORP) levels decreased to below -200 

mV, but pH remained relatively constant (-400 to -750 mV common in iron barriers).  

 

The final part of the remedy was to establish institutional controls to prevent human exposure to 

contaminated groundwater until natural attenuation takes place.  

 

 

Provide some design principles for the following parameters that can considered to scale up 

in a safe and sustainable manner.  That entails using only what you need of all resources. 

 

Handling 

Monitoring (for performance, worker safety, and environmental considerations) 

Materials 

Energy use  

Water use (and disposal) 

Lowering impacts to land and ecosystems 

Limit or minimize exposure scenarios in all situations 

Hint:  Break down the tasks of remediation that are most critical (i.e. can impact) to all of 

the above and concentrate on those areas for the bigger positive impact. 

 

 

EPA Background Fact Sheet:  Nanotechnology for Site Remediation Fact Sheet 

http://cluin.org/download/remed/542-f-08-009.pdf 

 

  

http://cluin.org/download/remed/542-f-08-009.pdf
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Concept Mapping 

 
Concept mapping is an integrative approach to understanding the interrelationships of various 

concepts [i.e. words] to the main problem to be solved.  It is usual for most of us to list important 

words relating to a problem, but this gives us zero insight into how all these important words are 

germane to the problem at hand and how they might be connected to each other.  This figure one 

gives a typical list. 

 
Using the words in the boxes (and others), we produced an example concept map on Biodiesel.  

Please use this example to see how you might develop a similar concept map for our nano case 

studies.  It can help provide a visual and promote critical thinking to generate a solution. 
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Potential list of words for our nanotechnology related problems: 
Nanotechnology Discharge Solutions 

Remediation Transport Limitations 

Process  Production Unresolved 

Sustainability Waste Drinking Water 

Risk Diffusion Groundwater 

Measure Transformation  VOCs 

Effectiveness Degradation Soil 

Storage  Opportunities Media 

Agglomeration Formulation Regulatory standards 

Handling practices Handling Regulatory oversight 

PPE Application Media impacted 

Cleanup Goals Nanoparticle form (powder, 

slurry) 

Food chain 

Contaminants Persistence in the environment Job tasks 

Mixing Ingestion Packaging 

Disposal Inhalation Flammability 

Production Eco impacts Reactivity 

Nano-specific Safety Data 

Sheets 

Sensitive receptors (children, 

elderly) 
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POSTERS 

Environmentally Persistent Free Radicals Associated with Nanoparticles:  the LSU 

Superfund Research Center Investigates an Emerging Pollutant 

Maud M Walsh, LSU, Superfund Research Center 

_______________________ 

 

Hazardous Waste Cleanup Sites in the US Leveraging Engineered Nanoparticles for 

Remediation 

Greg Gervais, USEPA OSWER OSRTI TIFSD Technology Assessment Branch 

_______________________ 

 

Applications of Nanotechnology for Safe and Sustainable Environmental Remediations  

(Nano-4-Rem ANSSERS): A framework regulation for oversight of nanomaterials  at the 

local level 

Ephraim Massawe, Occupational Safety, Health and Environment, Southeastern Louisiana 

University 

Abstract  

Nanotechnology for environmental remediation is gaining speed as evidenced by multiple sites 

that have used them in the United States at pilot and full-scale.  How to handle engineered 

nanoparticles (ENPs) to avoid exposure, and ultimately potential negative health impact, is 

critical to sustainable use of technology in environmental remediation and other activities that 

employ ENPs.  Presented here is a detailed framework to support the local and state government 

agencies in their oversight and other regulatory functions related to the use of engineered 

nanoparticles.     

Keywords: nanotechnology, engineered nanoparticles, risk assessment 

_______________________ 

 

Applications of Nanotechnology for Safe and Sustainable Environmental Remediations 

(Nano-4-Rem ANSSERS):  A sustainable path to protecting exposure and health risks of 

engineering nanoparticles 

Ephraim Massawe, Occupational Safety, Health and Environment, Southeastern Louisiana 

University 

Abstract 

The use of engineered nanoparticles (ENPs) for environmental remediation is a critical step in 

clean-up of hazardous sites that pose public health.  But more important is how to handle ENPs 

to avoid undesired negative health effects associated with exposures. Handling practices were 

investigated in multiple case studies where ENPs are used for environmental remediation at 

hazardous waste sites managed by the U.S. Environmental Protection Agency (EPA).  What is 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_maud_walsh.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_maud_walsh.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_gervais.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_gervais.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe1.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe1.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe1.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe2.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe2.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_massawe2.pdf
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evident from these investigations is that, much about the toxicity of ENPs e.g. the routes of 

exposure and target organs impacted is lacking.  It may seem counter-intuitive to state that the 

clean-up of the soils and water using ENPs is rapid and cost effective, and at the same time, 

discussion on the potential exposures to toxic agents as having negative effects to humans is on-

going.   The most important and yet the next step is presented to recommending erring on the 

side of precaution, and to develop a systematic method to protect potential exposures to workers 

who are conducting site-clean-up.  

_______________________ 

  

Radiation Safety Aspects of Nanotechnology: Update on Development of an NCRP 

Commentary 

MD Hoover
1
, DS Myers

2
, LJ Cash

3
, RA Guilmette

4
, WG Kreyling

5
, G Oberdoerster

6
, R Smith

7
, 

BB Boecker
4
 

1
National Institute for Occupational Safety and Health, Morgantown, WV; 

2
Lawrence Livermore 

National Laboratory, Livermore, CA; 
3
Los Alamos National Laboratory, Los Alamos, NM; 

4
Lovelace Respiratory Research Institute, Albuquerque, NM; 

5
Helmholtz Institute, Munich, 

Germany; 
6
University of Rochester, Rochester, NY; 

7
HPA Centre for Radiation, Chemical and 

Environmental Hazards, Chilton, Oxfordshire, UK 

 

The National Council on Radiation Protection and Measurements (NCRP) has established NCRP 

Scientific Committee 2-6 to develop a commentary on the current state of knowledge and 

guidance for radiation safety programs involved with nanotechnology.  NCRP originated in 1929 

and was congressionally chartered in 1964 under U.S. Public Law 88-376 as a not-for-profit 

service organization to serve in the Nation’s public interest for collecting, analyzing, and 

disseminating the latest scientific information about radiation protection and measurement.  

NCRP cooperates with national and international governmental and private organizations to 

facilitate the effective use of combined resources to further develop the basic concepts of 

radiation protection and measurement. 

Areas of interest for the commentary include: programs where radiation is being used to 

characterize or alter materials at the nanoscale level, radiolabelling of nanomaterials for tracking 

or evaluation of physicochemical and biological behavior, and the use of nano-formulated 

materials in situations involving radiation or radioactivity.  The commentary’s focus places 

strong emphasis on practical operational information for management, radiation safety officers, 

operational health physicists, dosimetrists, workers, and regulators. 

Information applicable to the radiation safety aspects of nanotechnology has been derived from 

studying naturally occurring nanoparticles, ultrafine aerosols of actinides, and aerosols from 

atmospheric testing.  An analysis is being performed on how traditional health physics program 

practices may need to be modified to provide adequate safety for working with radioactive 

nanomaterials and nanotechnology applications involving radiation.  Knowledge gaps are being 

identified regarding information needed to implement a comprehensive and effective radiation 

safety program. 

http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_hoover.pdf
http://www.southeastern.edu/acad_research/programs/nano_4_rem_anssers/assets/proceedings/poster_hoover.pdf
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The commentary intends to provide guidance on contamination control, engineered and 

administrative controls, personal protective equipment including respiratory protection, 

performance of safety training, waste disposal, and emergency response.  The commentary also 

intends to provide specific guidance on conducting internal dosimetry programs if nanomaterials 

are being handled.  Possible differences in the biological uptake and in vivo dissolution or 

translocation of radioactive nanoparticles, compared to more commonly encountered 

micrometer-sized particles, may impact the design and conduct of internal monitoring programs 

and dose calculation methods.  Model parameters and other considerations are being assessed 

including: how nanometer-sized particles are addressed in current respiratory tract and systemic 

biological models; deposition efficiency, total and regional retention patterns, and cells and 

tissues at risk; and the potential for multifactorial biological effects from radiation, chemical, and 

physical particle properties of the nanoparticles.  

Finally, it is intended that the approaches taken to develop the commentary will be an example to 

the broader nanotechnology knowledge infrastructure community on how to determine which 

information is relevant, and then to collect, validate, store, share, mine, analyze, model, and 

apply that information for the efficient use of future work in the area of nanotechnology safety.  

It is expected that preparation of the commentary will take about 12 months. 

Key words:  nanotechnology knowledge infrastructure, informatics, radioactivity  
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SURVEY RESULTS 

 

 

 

 
 

 

23.1% 

76.9% 

Overall quality of the Nano-4-Rem-ANssERs Conference event  

Extremely well organized and extremely 
good 

Very well organized and very good 

Slightly well organized but poor quality 

Not at all well organized and very poor 
quality 

15.4% 

53.8% 

23.1% 

7.7% 

Convenience of the Nano-4-Rem-ANssERs Conference location for partcipants 

Extremely convenient 

Quite convenient 

Moderately convenient 

Slightly convenient 

Not at all convenient 
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30.8% 

61.5% 

7.7% 

0.0% 0.0% 

The number of objectives that met the expectations of Participants  to Attend 
the Nano-4-Rem Conference 

All of them 

Most of them 

About half of them 

Some of them 

None of them 

7.7% 

30.8% 

61.5% 

0.0% 
0.0% 0.0% 

Rating of the Conferrence Facilities 

Somewhat better 

Slightly better 

About what I expected 

Slightly worse 

Somewhat worse 

Much worse 
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38.5% 

38.5% 

7.7% 

15.4% 

Concerns about the registration fees/costs of attending the conference 

Extremely important 

Quite important 

Moderately important 

Slightly important 

Not at all important 

61.5% 

30.8% 

7.7% 

0.0% 0.0% 

RatIing the knowledge, preparedness and the quality of the presenters at the 
Nan-4-Rem-ANssERs Conference  

Extremely knowledgeable 

Very knowledgeable 

Moderately knowledgeable 

Slightly knowledgeable 

Not at all knowledgeable 
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23.1% 

53.8% 

15.4% 

7.7% 

0.0% 

The extent to which the case studies met the goals and objectives of the 
participants at the Nano-4-Rem-ANssERs Conference event? 

A great deal 

A lot 

A moderate amount 

A little 

None at all 

15.4% 

53.8% 

30.8% 

0.0% 0.0% 

Rating of the amount of information available to  
participants prior to the conference  

All of the information 

Most of the information 

Some of the information 

A little of the information 

None of the information 
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Other general comments (e.g. proposed topics for future events; affiliations; email address; etc) 
 

- Thanks for the opportunity to participate in such as timely and informative workshop. 
- Really good workshop. The subject-matter was unique enough to be suited to such an event, 

vs. the larger and broader nanomaterials conferences around the US. Suggest next time 
asking registrants to submit, prior to the workshop, their top 3 questions they'd like 
answered at the workshop. May help craft case studies and exercises to meet those needs. 

- Propose to have a session regarding epidemiological studies 
- Great conference, thank you for organizing the event 

  

30.8% 

38.5% 

23.1% 

7.7% 

0.0% 

The likehood that participants would attend future  
Nano-4-Rem-ANssERs Conference events? 

Extremely likely 

Quite likely 

Moderately likely 

Slightly likely 

Not at all likely 
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with 1 being the lowest rating and 5 highest rating, please rate your source 
of information on nanotechnology in  general, and nano-4-rem in particular 

1 

2 

3 

4 

5 
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Pictures 
 

 

TAKEN FROM THE WEBSITE…. 

 

 

https://picasaweb.google.com/112371152910629742937/NanoWorkshopSELUHammond?authk

ey=Gv1sRgCNHkr-PTy9LrvgE 
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Dr. Chumming Su U.S.EPA, Ada, OK; Dr. Patrick O'Shaughnessy at the 

Nano-4-Rem ANssERs Conference at Southeastern, June 5-7th, 2013  

Dr. Lorraine Day (LSU) and Mr. Mike Gill of U.S.EPA, Region 9, 

San Francisco, CA at the Nano-4-Rem ANssERs Inaugural 

Conference at Southeastern, June 5-7th, 2013 

  

 
 

Dr. Mark Hoover (NIOSH, Morgantown, WA); Mr. Paul Miller, DEQ-LA 

and anothe3r participant chatting at the Nano-4-Rem ANssERs Conference 

at Southeastern, June 5-7th, 2013  

Workshop participants listening to presentations at the Nano-4-Rem 

ANssERs Conference at Southeastern, June 5-7th, 2013  

  

 
 

Dr. Massawe with other participants at the at the Nano-4-Rem ANssERs 

Conference at Southeastern, June 5-7th, 2013 

Dr. Ephraim Massawe giving an invitation speech and asking Dr. John 

Crain to officially open the Nano-4-Rem ANssERs Conference at 

Southeastern, June 5-7th, 2013 
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Charles Leonard, CIH with another participants during coffee break at the 

Nano-4-Rem ANssERs Conference at Southeastern, June 5-7th, 2013  

Dr. Sebastian Van Delden, Southeastern and Mr. Mike Gill of 

U.S.EPA, Region 9, San Francisco, CA at the Nano-4-Rem ANssERs 

Inaugural Conference at Southeastern, June 5-7th, 2013 

  

 
 

Participants from Europe Ing. Jan Slunský Director ,  NANO IRON, s.r.o. 

and his colleague at the Nano-4-Rem ANssERs Conference at Southeastern, 

June 5-7th, 2013  

Dr. Ephraim Massawe making a presentation at the Nano-4-Rem 

ANssERs Conference at Southeastern, June 5-7th, 2013  
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Conference at Southeastern Louisiana, June 5-7
th

, 2013 
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