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EXECUTIVE SUMMARY

The 2013 U.S. Environmental Protection Agency (EPA) International Decontamination Research and Development
Conference brought together scientists who are conducting chemical, biological, and radiological (CBR) recovery
research, practitioners who are conducting remediation activities and those who set policies related to CBR
decontamination. For three days at EPA’s campus in Research Triangle Park, North Carolina, more than 170 national and
international participants representing local, state, and federal government agencies, academia, industry, and public
advocacy groups viewed presentations and actively engaged in panel discussions and a poster viewing session. This
diverse audience brought together experts in emergency response, decision support tools, risk communication,
sampling, detection, treatment, decontamination methods, and waste management related to biological, chemical, and
radiological agents to explore current issues and future directions.

This Executive Summary outlines the events and presentations of the conference. The information is organized by topic;
the Plenary Session, General Sessions, and Poster Session topics are outlined first, followed by topics covered during the
Concurrent Sessions. Links to more detailed information are provided.

Plenary Session

Dr. Shawn Ryan, Division Director of the Decontamination and Consequence Management Division (DCMD) with EPA’s
National Homeland Security Research Center (NHSRC), Dr. Lukas Oudejans, Chairperson of the NHSRC Conference
Organizing Committee, and Dr. Greg Sayles, Acting Director of NHSRC, welcomed participants to the conference and
provided opening remarks. Dr. Greg Sayles introduced Mr. Lek Kadeli, the Acting Assistant Administrator of EPA’s Office
of Research and Development (ORD). Mr. Kadeli quoted EPA Administrator Gina McCarthy’s First 100 Days message:
“Each day my goal is to make EPA’s work relevant and important to every community in the United States...everyone
wants to ensure that their kids are healthy, that their communities and drinking water are safe and that their economies
are strong”. Mr. Kadeli recognized that these are the hallmarks of community sustainability and that’s why EPA’s mission
to protect human health and the environment now encompasses every facet of preparing communities for the
challenges ahead and strengthening their resiliency to bounce back the next time disaster strikes.

Dr. Peter Jutro (EPA) introduced the keynote speaker, the Honorable Dr. Richard J. Danzig, expert consultant to the
Departments of Defense and Homeland Security and current Chairman of the Board of Directors for the Center for a
New American Security. Previously, Dr. Danzig served as the 71°% Secretary of the Navy (November 1998 — January 2001)
and was a senior advisor to then Senator Obama on national security issues during the 2008 Presidential campaign.

Dr. Danzig underscored the importance of heroes, not only the traditional idea of leaders who step forward in a crisis,
but also those who foresee the potential crisis and begin to prepare for it. As an example, the preparation for
remediation following a wide area biological release is fraught with difficulties due to the unpredictable nature of such
crises, including the type and amount of pathogen, the type of delivery, and the distribution of the resulting
contamination. Dr. Danzig commended efforts such as the federal multi-agency Bioresponse Operational Testing and
Evaluation (BOTE) study and the Scientific Program on Reaerosolization and Exposure (SPORE) program and stressed the
need for similar tools that the scientific community can use to provide definitive answers to policy makers based on
conclusive data. Dr. Danzig also discussed the issues of time and scale, emphasizing the importance of identifying
priorities, demanding more situational awareness information, and communicating clear and concise information to
policy makers now to prepare an “all-hazards” response rather than waiting to respond once a crisis has already
occurred. Section 2 of this report provides additional detail on the opening remarks, keynote presentation and other
points raised during the plenary session.




General Session 1 - Outcome Tabletop Exercise, Guidance, and Response

The first general session consisted of seven presentations from representatives from federal agencies of the United
States, Canada, United Kingdom, and Japan. The first presentation explained how the private sector in Canada can help
with the assessment and remediation process following a chemical, biological, radiological, nuclear or explosive (CBRNE)
weapon incident. The second and third presentations given by representatives from Public Health England outlined
guidance available in the United Kingdom, including Recovery Handbooks for chemical and biological incidents. These
documents are not considered substitutes for specialist advice but would aid decision makers in the development of a
recovery strategy.

The fourth presentation summarized ongoing research surrounding the accident at the Fukushima Daiichi nuclear power
plant. The behavior of the radionuclides emitted into the environment and the appropriate treatment and disposal
technologies for the radioactively contaminated waste were described. The fifth presentation showed the Hazard
Mitigation Science and Technology Program for the U.S. Department of Defense (DoD), which funds research to find new
technologies and methods with the goal of limiting the spread of contamination, returning equipment and facilities to
normal mission operation, and enabling operations at reduced levels of protection, among other goals.

The DoD presentation was followed by a presentation on the United Kingdom Government Decontamination Service. In
addition to providing an overview of the agency’s ongoing activities, this presentation identified efforts of developing
and testing standard operating procedures in response to a wide area biological release. A discussion on the Biological
Response and Recovery Science and Technology Roadmap wrapped up the first general session. This working document
helps categorize key scientific gaps in the response to a biological incident, identify specific technological solutions, and
prioritize research activities to enable the government to make decisions more effectively. Section 3 of this report
provides additional details on these presentations and other points raised during this first general session.

General Session 2 - Decision Support Tools

The common theme for the nine presentations in this session was to provide the conference attendees with information
on available software tools that can be used as part of a structured decision-making process for response and
remediation. Presenters described the tools and applications related to:

e quick urban and industrial complex (QUIC) dispersion modeling (Los Alamos National Laboratory),
e comprehensive decision support tool for agricultural security (Sandia National Laboratories and DHS)
o visual sampling plan (VSP) tool (Pacific Northwest National Laboratory),

e decision support toolset for weapons of mass destruction crisis management (US DOD Defense Threat
Reduction Agency),

o utility of the tactical dynamic operational guided sampling (TAcDOGS) tool (Johns Hopkins University Applied
Physics Laboratory),

e decontamination strategy and technology selection tool (DeconST) (Sandia National Laboratories and US EPA),
e decision support tool for use in carcass management (Cubic Applications, Inc.),

e update of the waste estimation support tool (WEST) (US EPA), and

e interactive all-hazards waste management plan development tool (US EPA).

All tool developers participated in a one-hour panel discussion regarding the use, training, inter-connectivity, and future
of these tools. Conference participants then attended demonstrations of these tools. Section 4 of this report provides
additional detail on the decision support tool presentations given during this session.
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General Session 3 - Risk Communication and Systems

Approach & Food Safety-Decontamination and Disposal Issues

The second day of the conference began with a general session focused on risk communication and systems approach.
The importance of professional and public perception, risk communication messaging, and social media following a
contamination event and subsequent decontamination and remediation was emphasized. The first presentation
compared professional and public assessments of critical information needs and evaluated messages developed during
previous workshops for appropriateness and effectiveness. The second presentation focused on the research need for
risk communication practices during the remediation phase of a biological incident. One conclusion of that study was
that emergency management personnel may benefit from including the influence of social media in their risk
communication, because the social media provide a tool that is not fully utilized at this time. A third presentation on a
systems approach to characterize the social environment for decontamination and resilience concluded that meeting
technical clearance goals after remediation may not be enough to ensure re-occupancy and reuse of an area as social
factors such as community ties and sense of place influence re-occupancy decisions. Section 5 of this report provides
additional detail on these three presentations and other points raised during this third general session.

The final presentation of the third general session focused on food defense defined as efforts to prevent the intentional
contamination of food products by biological, chemical, physical, or radiological agents. Lessons learned are also
applicable to accidental contamination. The presentation highlighted the current research and challenges in the
detection, decontamination, and disposal of contaminated food. Section 6 of this report provides additional details on
this presentation.

General Session 4 - Low Tech/Self Help

The third and final day of the conference commenced with the fourth general session highlighting low tech and self-help
approaches to decontamination. The first presenter discussed laundering of radioactively contaminated materials to
reduce exposure to radiation. Washing clothing was found to be effective in removal of radiological contamination with
the majority of the contamination transferred to the wastewater. The second presenter reported an experimental study
in which high efficiency particulate air (HEPA) vacuuming and compressed air dusting were used to remove radiological
contamination from sensitive (electronic) devices such as cell phones, numerical keypads, and responder bags. Both
approaches were highly effective in removing contamination although the compressed air had a tendency to spread
contamination. A third presentation summarized the efficacy of sporicidal wipes and addressed the question of whether
or not these wipes can be used to treat anthrax “hotspots” on nonporous surfaces. Sporicidal wipes containing bleach
were found to be more efficacious than others. The presenter also noted that disinfecting wipes as typically found in
grocery stores showed no sporicidal activity. The final presentation in this session commented on the use of chlorine
bleach solution to treat contaminated wastewater. Results showed that both pH-adjusted bleach (as per National
Response team (NRT) guidelines) and diluted bleach are both highly effective for inactivation of B. atrophaeus spp.
globigii (Bg), a surrogate for B. anthracis, in wash waters. Section 14 of this report provides additional detail on these
presentations.

General Session 5 - Foreign Animal Disease Research

The fifth and final general session wrapped up the conference with a focus on foreign animal disease-related research.
The first presenter reported on lessons learned from low pathogenic avian influenza outbreaks in Virginia and their
relevance to an agro-terror attack or foreign animal disease (FAD) outbreak. Transportation and disposal issues following
a large scale FAD outbreak were the main topic of the second presentation in this session. The third presenter showed
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an approach to decontaminate vehicles using a fully autonomous and portable wash tunnel. Although originally
designed to be used in response to an FAD outbreak, the system could also be used during the response phase following
a biological or radiological incident. The last presenter in this session described the findings from a combustion study
involving disposal of contaminated livestock using a pilot-scale air curtain burner. Initial results showed no viable spores
in the burner exhaust gases, indicating satisfactory combustion conditions. Section 20 of this report provides additional
detail on the presentations given during this session.

Mr. Juan Reyes, Acting Associate Administrator with EPA’s Office of Homeland Security and Lukas Oudejans (EPA) made
final remarks, thanked the conference planning team, and dismissed the conference.

Poster Session

An afternoon poster session on the second day of the conference provided a break between sessions, with 18 posters
representing a range of decontamination-related issues. Topics included techniques for decontamination of various
surfaces and environments, emerging technologies that allow faster and more accurate evaluation of onsite
contamination and fate and transport studies of various contaminants in environmental and municipal systems. Section
11 of this report provides the abstracts of the posters presented during this session.

Concurrent Sessions

The following biological, chemical and radiological agent sessions were conducted concurrently during the second and
third day of the conference to allow broader coverage of topic areas. The concurrent sessions focused on various
aspects of biological, chemical, and radiological contaminants and decontamination techniques, including sessions
specifically covering water and wastewater management.

Biological Agents:

Decontamination

The first of two biological agent decontamination sessions opened with a presentation on new processes for
decontamination using aqueous gels and foams. Various products were described with specific mechanisms (e.g., self-
drying and cracking gels or gelling foams) to decontaminate surfaces or volumes contaminated with radiological,
biological, or chemical agents. Next, the results of a study assessing the efficacy of low level chlorine dioxide fumigation
for anthrax decontamination in a mock office environment were presented to allow more companies that can generate
low concentration chlorine dioxide to assist in remediation efforts. The next presentation explored the efficacy of
methyl iodide fumigation techniques for a variety of surfaces contaminated with anthrax with a focus on remediation of
irreplaceable historical artifacts. Methyl iodide was found to be more detrimental to historic pictures than methyl
bromide while methyl iodide may be more appropriate for nonporous surfaces. The session concluded with a video
about returning Gruinard Island, Scotland, to an environmentally acceptable state appropriate for civilian use following
an anthrax biological warfare test by the British military in 1942. Section 7 of this report provides additional detail on
the presentations given during this first biological agent decontamination session.

Biological agent decontamination was also covered during a second concurrent session on the following day. This
session opened with a presentation of the results of research evaluating six decontamination technologies used to
inactivate anthrax cells in soils. Four of the tested approaches resulted in better than 6 log reduction in both B. anthracis
and the surrogate B. subtilis spores. Another study examined various chlorine dioxide formulations as a biocide
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alternative to methyl bromide in the decontamination of soil. A third presentation elaborated on survival of anthrax
after exposure to hot humid air as a decontamination method for sensitive equipment with no impact on the
functionality. The final presentation during this session explored aerosol delivery of liquid decontaminants (oxidants,
enzymes) as an aid in decontaminating complex, confined, or “hard-to-reach” spaces. Section 18 of this report provides
more information about the presentations given and points raised during this session.

Sampling and Detection

The biological agent sampling and detection session opened with two presentations that provided results of evaluations
of various vacuum sampling methods for anthrax spores. The first presentation evaluated previously identified vacuum
technologies by optimizing sample processing protocols while the second presentation focused on results obtained by
sampling using robot cleaners in an effort to cover larger areas with one sample that would result in lower cost and risk
to the sampling personnel. This presentation was followed by a summary of findings after assessing available
commercial off-the-shelf (COTS) hand-portable biodetection equipment. The session concluded with a presentation on
the effects of various agents (i.e., pH-adjusted bleach, chlorine dioxide, and vaporous hydrogen peroxide) used for
anthrax decontamination on the rapid viability polymerase chain reaction (RV-PCR) method of anthrax spore detection.
Data showed that the RV-PCR method could allow higher throughput analysis of post-decontamination clearance
samples as compared to the traditional culture-based analysis. Section 9 of this report provides more detail on these
four presentations.

Fate and Transport

The biological agent fate and transport session kicked off with a presentation on the quantification of the re-
aerosolization of bacterial spores deposited on flooring (carpet and vinyl) by decontamination personnel walking across
the surfaces. The next three presentations were associated with the Scientific Program on Reaerosolization and
Exposure (SPORE), a cooperative effort involving multiple federal agencies. The first presentation provided an overview
of the SPORE initiatives and objectives. Four priority gaps were identified, namely, development of appropriate and
validated air sample collection methods for reaerosolized viable and inhalable spores, determination of the degree of
reaerosolization, determination of suitable surrogates or simulants, and determination of sampling and analytical
methods as well as sampling strategies. This presentation was followed by a detailed description of a SPORE project
focused on quantitative resuspension of anthrax spores from common surfaces. This session was wrapped up with the
description of another SPORE project to evaluate suitability of Bacillus thuringiensis var. kurstaki (Btk) as a behaviorally
representative surrogate for B. anthracis. Section 12 of this report provides additional details on the presentations
regarding fate and transport of biological agents.

Persistence

The biological agent persistence session began by presenting the results of a large-scale sampling of soil across the U.S.
for Bacillus sp. and Bacillus anthracis. Threshold values were identified as prospective investigative tools in determining
whether an anthrax outbreak was ‘potential’ or ‘probable’ at any given geographic location in the contiguous United
States. This presentation was followed by an assessment of the persistence of vegetative B. anthracis in the
environment as a function of relative humidity and after ultraviolet (UV) exposure. Section 15 of this report provides
additional details on these two presentations.




Chemical Agents:

Sampling and Detection

The session on chemical agent sampling and detection began with a presentation reviewing methods used at U.S. Army
chemical agent disposal facilities for decontamination, waste management, and verification techniques to allow closure
of facilities and return of the facilities to public use. Near real time and/or sorbent tube monitoring was used to detect
residual agent, and unventilated air monitoring was used to verify whether decontamination was effective. The
presentation also discussed the events and lessons learned from the ESS Pursuit incident. The next speaker described
the results of a study conducted to evaluate analytical laboratory protocols for identifying and measuring chemical
warfare agents (CWAs) in environmental matrices. The speaker also discussed the shelf lives of the ultra-dilute solutions
that allow EPA to handle CWAs. The third presentation introduced EPA’s mobile laboratory asset, the Portable High-
Throughput Integrated Laboratory Identification Systems (PHILIS). The presentation explained how its successful onsite
analysis aided the cleanup of residential areas in Vermont. This application illustrates the dual use of these mobile assets
as their mission includes the ability to analyze CWAs and toxic industrial chemicals (TICs) in environmental samples. The
next presentation wrapped up the session with a description of EPA’s Trace Atmospheric Gas Analyzer (TAGA) mobile
laboratory containing a direct air monitoring instrument employing triple quadrupole mass spectrometry. Work on the
real-time detection of CWAs will have the potential to help first responders in the event of such releases. Section 8 of
this report provides additional detail on chemical agent sampling and detection.

Fate, Persistence and Transport

The chemical agent fate, persistence, and transport session began with a presentation that focused on efforts to model
and predict fate and transport processes of CWAs on surfaces following chemical contamination. Modeling efforts of
laboratory experiments were successful in many cases. However, some data suggest agent transport limitations across
the surface of droplets exists, leading to the conclusion that modeling and experimentation must be coupled to become
more useful in prediction of the fate of CWAs. The second and last presentation in this session discussed the effects of
temperature and humidity on adsorption and desorption of CWAs by activated carbon beds that informs the engineering
controls required during hot air decontamination. Results for sulfur mustard and sarin indicate that breakthrough times
from carbon beds are affected by temperature, but not in a consistent manner across various carbon types. Section 13
of this report provides more detail on these two presentations.

Decontamination

The chemical agent decontamination session kicked off with a presentation explaining the issues and potential
evaluation of sampling and decontamination techniques associated with improper indoor use of pesticides to control
pests (e.g., bed bugs). Three project goals were identified: develop sampling and modeling approaches to evaluate
surface residues, develop surface concentration threshold values to determine if remediation is needed, and determine
the efficacy of decontaminants. Challenges associated with the analysis of Lewisite during decontamination studies were
discussed in a second presentation. Various analytical approaches including cool on-column gas chromatography and
derivatization of Lewisite followed by gas chromatography were discussed as possible aids to determine Lewisite
decontamination. The third presentation focused on the effectiveness of various textile technologies (wipes) in
decontaminating skin and personal protective equipment. Wipes were evaluated against various chemical warfare
agents, and the results indicate performance equal to a Fuller’s Earth pad. The session closed with a presentation
explaining the development of the Hazard Mitigation, Material and Equipment Restoration (HaMMER) advanced
technology demonstration program, designed to advance the assessment and integration of new products into hazard
mitigation. Results from this DoD program indicate that the decontamination processes and products tested can
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significantly reduce remaining chemical agent hazards to well below military requirements if used in a synergistic
manner. Section 17 of this report provides additional detail on these presentations relating to chemical agent
decontamination.

Radiological Agents:

Fate, Transport, and Decontamination

The radiological agent fate, transport and decontamination session started with a presentation exploring the fate and
transport of radionuclides on common urban surfaces, followed by a presentation of an investigation of the sorption and
speciation of the same radionuclides. The third presentation explained the challenges and knowledge gaps involved in
applying various tested radiological decontamination technologies to urban environments. The session concluded with a
presentation on humic acid-based sorbents applied to toxic substances. Section 10 of this report provides additional
details of these presentations regarding radiological agents.

Water and Waste Water Management

The first water and waste water management session began with a presentation outlining an investigation of the United
Kingdom’s capability to manage contaminated water in drinking water treatment facilities and sewage treatment plants.
Water treatment facilities generally know what treatment processes to use; however, with many counties participating,
no data harmonization occurs, hence detailed information would be required on actual capacities to identify any area at
risk. An update on water decontamination activities followed, including an outline of the Critical Infrastructure
Partnership Advisory Council’'s (CIPAC’s) framework for decision makers to aid in decontamination of chemical,
biological, and radiological agents from water systems. A disposal guide and preparedness tool that serves as a
reference to assist water utility actions was discussed. Section 16 of this report provides additional detail on these two
presentations on waste water management.

The second waste and waste water management session opened with the author presenting selected results from the
US EPA Homeland Security Research Program’s projects to evaluate treatment and system decontamination options for
water and wastewater. Of particular interest is the design and development of a water security test bed (WSTB) to
investigate chemical, biological, and radiological detectors, decontaminants, and decontamination procedures at full
scale. The next presenter outlined a report released by the National Homeland Security Research Center titled
“Decontamination of Drinking Water Infrastructure: A Literature Review and Summary.” The same presenter also
provided a more detailed description of aforementioned planned WSTB experiments. This presentation was followed by
a presentation elaborating on the Irreversible Wash Aid Additive Process, which washes radioactive cesium from
surfaces and renders the radionuclide environmentally immobile. The presentation on the Irreversible Wash Aid
Additive Process also included results from a full scale demonstration to decontaminate a vehicle while preventing the
release of contaminated water into the environment through the use of rapidly deployable barriers. The session
concluded with a presentation on the fate of radionuclides deposited on various components of drinking water
distribution systems. Section 19 of this report provides more detail on these presentations and other points raised
during this second waste water management session.
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1. Introduction

This report summarizes presentations and discussions from the “2013 U.S Environmental Protection Agency (EPA)
International Decontamination Research and Development Conference,” held November 5-7, 2013 at the U.S. EPA
facilities in Research Triangle Park, North Carolina. The technical content of this report is based entirely on information
and discussions from this conference.

The conference consisted of more than 68 speaker presentations organized into five plenary sessions and five
concurrent sessions, followed by brief question-and-answer sessions. A poster session (20 posters) was held on the
second day of the conference. Mr. Lek Kadeli, the Assistant Administrator for EPA’s Office of Research and Development
(ORD), opened the Plenary Session, and the Honorable Dr. Richard J. Danzig, former Secretary of the Navy and current
Chairman of the Board of Directors for the Center for a New American Security, served as the keynote speaker.
Approximately 160 workshop participants represented federal, state, and local government agencies and laboratories;
international organizations (eight countries other than the United States); academia; and the private sector.

This report provides an overview of the Plenary Session and summarizes each presentation given during the Conference.
Each presentation summary consists of the abstract as provided by the speaker and a review of the brief question-and-
answer session that followed the presentation. The speakers’ presentation slides, which include additional detailed
information, are found in Appendix C of this report. This report is organized according to the Conference agenda by
general session and by concurrent sessions related to biological, chemical, radiological decontamination, and water and
waste water management as follows:

e Section 2 summarizes the Plenary Session.

e Sections 3-20 contain the abstracts and question-and-answer summaries for nearly 50 presentations given over the
course of the three-day conference, as well as abstracts for the posters presented on Day 2 of the Conference. The
presentations are organized according to the nine sessions included in the meeting agenda.

e Appendix A provides the meeting agenda, which lists the presentations and speakers in chronological order, as the
presentations occurred during the workshop.

e Appendix B lists the workshop participants.

e Appendix Cincludes presentation slides for speakers who approved them for distribution.
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2. Plenary Session

2.1 Opening Comments from US EPA

Dr. Shawn Ryan, Divison Director of NHSRC’s Decontamination and Consequence Management Division, welcomed all
conference participants and presenters to the 7" Decontamination Research and Development Conference. Dr. Ryan
noted the continued growth in attendees for this conference to over 180 registrants for this conference with more than
20 participants from outside the United States. He acknowledged the contributions of the organizing committee and its
chairperson, Dr. Lukas Oudejans, in organizing this conference. He then introduced Dr. Lukas Oudejans as the
chairperson of the conference.

Dr. Oudejans acknowledged the contributions of the organizing committee members and provided logistical information
on the conference. He then introduced Dr. Greg Sayles, Acting Director of the National Homeland Security Research
Center who introduced Mr. Lek Kadeli, Acting Assistant Administrator of EPA’s Office of Research and Development.

Mr. Kadeli mentioned that EPA Administrator McCarthy was sworn in last July [2013] and her first hundred days
accomplishments report stated the goal of making EPA relevant to everyone around the world with solution-oriented
research and new technologies. Whether it is sharing our expertise in cleaning up Japanese communities hard hit by
their 2011 earthquake, tsunami and power plant meltdown, eliminating ricin exposures on Capitol Hill and in post office
mailrooms, getting water supplies back in operation throughout the five states slammed by Hurricane Sandy last year,
everyone wants to ensure that their kids are healthy, that their communities and drinking water are safe and that their
economies are strong. Mr Kadeli continued to say that all these are the hallmarks of community sustainability and that’s
why EPA’s mission to protect human health and the environment encompasses every facet of preparing communities for
the challenges ahead and strengthen their resiliency to bounce back the next time a disaster strikes. He looked forward
to hearing about the many research products and advances that are in the pipeline. Mr Kadeli concluded his remarks
with the observation that the work being done here is relevant and important, more so now than ever before.

Dr. Greg Sayles continued the opening remarks for EPA by identifying the purpose and objective of the conference.
According to Dr. Sayles, one component is for scientists from around the world to discuss our work and to bring the
scientific community together with the practitioners who actually perform cleanups and take measurements in the field.
One should celebrate the transfer of information from scientists to practitioners and build a community with no
boundaries. He noted the large variety of people attending the conference including federal employees and many
international participants. Dr. Sayles identified some of the expected highlights from this conference to be a report on
Japan’s research activities in environmental studies; a decision support tool demonstration session; and talks on risk
communication, detection, treatment, and decontamination methods. Dr. Sayles concluded his remarks with the
introduction of Dr. Peter Jutro, Deputy Director for Science and Policy for NHSRC.

Dr. Jutro introduced the keynote speaker of this year’s conference, the Honorable Dr. Richard Danzig. Dr. Danzig is the
Vice-Chair of the RAND Corporation Board of Trustees and serves as a consultant to the Departments of Defense and
Homeland Security on biological terrorism. Dr. Danzig is currently a member of the Board of Directors for the Center for
a New American Security. Previously, Dr. Danzig served as the 71 Secretary of the Navy and was a senior advisor to
then Senator Obama on national security issues during the 2008 presidential election. His keynote address was entitled
"Decontamination: Can You Tell Decision Makers What They Need to Know After (and Before) a CBRN Attack?”
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2.2 Keynote Speaker - Decontamination: Can You Tell Decision Makers What They

Need to Know After (and Before) a CBRN Attack?
Richard Danzig | Former Secretary of the Navy and Vice-Chair of the RAND Corporation Board of trustees

Secretary Danzig addressed conference participants from his perspective as a decision maker/policy maker with an
appreciation for how researchers --scientists and engineers -- can support decision makers during and following
national security incidents, those that are intentionally planned and those that are accidental. Recent events such
as the Japanese/American collaboration in responding to the cascading disasters in Fukushima offer insight into
various kinds of issues that arise. Secretary Danzig spoke about the nature of heroism. He offered a different view:
“While American society and maybe all societies exalt leaders who take charge during a crisis, | think that it’s the
people who foresee a crisis, prepare for it and support those who deal with it, who are the real heroes”.

Secretary Danzig identified a number of obstacles that decision makers face in preparing for a crisis:

e The unpredictability of crises. For example, when responding to an anthrax incident, there are many
different strains of anthrax, modes of agent delivery, spore sizes, volumes of contaminant dispersed, etc., to
consider. Beginning to think about what an incident commander should say about the nature, extent and
feasibility of decontaminating anthrax following an attack depends on many variables.

e Few decision makers spend much time on preparing for crises. They may not know about health and
environmental risks or vulnerable populations at risk. Information flows that that have been prepared in
advance are often lost, and timelines are compressed during a crisis. Understanding critical data is often a
problem for decision makers. Public intuition may go against model predictions and compound response
and recovery issues, for example, as seen during the initial response to the Fukushima disaster

e Translating science into useful information for decision makers takes special skill and experience. Decision
makers want to know what they need to do, not which uncertainties accompany the data that scientists and
engineers have to offer. The essence of being a good scientist/engineer is to say, “We need more data, but
here’s what you can say based on what we know now and the level of uncertainty we have about our data”.
Providing an answer loaded with uncertainties to a crisis management team’s question is not the most
popular answer to give, despite that fact that the scientist or researcher may be the only person who can
provide such insight.

e Scientists and engineers can be very helpful to decision makers by providing the best available science when
disaster strikes. There are always unanswered questions about any crisis, which scientists and engineers can
anticipate in advance. For example, following an anthrax attack, more insight can be derived from large-
scale studies like EPA’s BOTE or SPORE studies. Scientists need to understand a priori what would happen if
anthrax were dispersed throughout a wide area or in the transit system in a major city, where anthrax
spores are likely to adhere and reaerosolize. There is no consensus on these phenomena, but if there’s an
incident, scientists/engineers need to provide scientifically-sound data and expertise often based on
inconclusive data.

e Scientists’ and engineers’ time, scale and resources will be limited during and following a crisis. Responders,
scientists, and engineers will be swamped in a crisis. Often they are asked to do the work of 5-10 people on
double- or triple-time. Anything that has been done up until that point may be valuable; anything done
during the crisis has the potential to be misleading and waste precious resources. Scientists and engineers
may have methodical plans for sampling a neighborhood or a subway system during field tests, but what
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they need to be able to describe is how their field testing scales to a wide-area release and contamination,
coming full circle in developing the response and cleanup strategies that depend on a specific scale, timeline
or sampling methods. Following an anthrax incident, no one will know how much agent was released,
when, under what meteorological conditions, etc. The number of people that were exposed will be
unknown until responders, scientists, and engineers are called in. Although their contributions are often
useful, issues and questions of decision makers will differ from the types of questions that researchers
typically ask.

Secretary Danzig affirmed his belief that scientists and engineers can do excellent work when supporting decision
makers before, during and following crises. The scientists and engineers need to anticipate and confront bigger
issues that will arise in other, larger contexts. By participating in tabletop and preparedness exercises, the scientists
and engineers can help decision makers thoughtfully prepare for and anticipate crises BEFORE they strike.

In concluding his remarks, Secretary Danzig offered his view that responding to decision maker needs during and
following a crisis will understandably pull some scientists and engineers out of their comfort zone(s). He said, “Don’t
lose sight of the valuable contribution you can make, exploit your talents and available resources and then use them
in ways that decision makers will value long-term. This will always be a good investment of your time and resources;
it will also make decision makers appreciate what you do.”

Questions, Answers, and Comments
Q: There is a daily problem of trying to explain complex issues in bottom line language. As scientists and
engineers, our brains are suited for detailed analysis. Others are attuned to interpersonal relations and
communications. Their brains work differently. How do we pull ourselves out of our natural way of thinking?
A: It is very helpful to talk to others and explain to others. Anytime you can find people who don’t know what
you are talking about and you can distill it for them is good practice. When constructing something based on fine
grained analysis, you write a paper that constructed a building and left the scaffolding in place. They only need
to see the building; they don’t need the scaffolding. There is a need to distill information even though it requires
scrapping some of the detailed scientific evidence. But you are capable of doing that. The reality is that policy
makers have to have a rudimentary understanding and one can teach it to them in a way they can handle. | do
think it’s doable though it is a central challenge.
Q: You mentioned big solutions to practical problems, including your comments about Fukushima that how the
public reacts is a big unknown. Besides public response and psychology, what other uncontrolled complexities
may arise that we cannot account for?
A: Several aspects come to mind: 1. A delayed notification of an event. BioWatch reports come in 24-36 hours
after an event, and a lot happens in that interval. 2. Problems associated with indoor and residual issues like
reclamation or tall buildings. 3. The need to minimize economic impact; as an example, how quickly can you get
the stock market back online? 4. Implications of mandatory evacuations; it would be difficult to evacuate major
cities. 5. Political figures will think about things that you won’t think about that have longer term consequences.
In Japan, huge decontamination efforts are driven by psychology and are logically difficult to defend. 6. The
psychology of residents wanting to leave as well as people wanting to return and restore their lives; people are
motivated by economic needs and the desire to return to their environment. 7. People don’t trust the
government for advice and rely on local doctors, neighbors, etc., so they get multiple sources of information. If a
debate hasn’t arrived at a consensus in an event, then the effect is going to be whatever the effects are
physically, and they are amplified psychologically.
Q: In a broader lesson that you put forward, you said the essence is surprise and our inability to deal with it or to
do research more applicable to surprise.
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e A: One needs to develop capabilities and needs to put a high premium on flexibility. One needs to adopt
something closer to an “all hazards” response. We need to push for broad capabilities and test them against the
events that arise and don’t optimize against a particular scenario.

e Q: Constraints in the scientific communication are also about institutional constraints; what are some things that
can remove some of these obstacles in the communication that you are talking about?

e A: The diagnosis is correct, but the tendency is to make structural changes to solve the problem and in a very
high fraction of the time, this approach doesn’t succeed. My standpoint is work with what you’ve got

e Q: I'm fascinated by the concept of plausible insight; I've been a researcher and a first responder. People who
work for me want to be trained in procedures and are afraid of giving the wrong answer. How do we draw those
people out so that they are unafraid to offer that insight and be “heroes”?

e A: | have two instincts: Put them in real-world situations as often as possible. They will grow accustomed by
practice to those tough decisions. A second alternative is to create as vivid a sense of that as you can. Real
exercises are best, but the next best is a close re-creation.

e Q: You have a vast experience. The policy makers and political leaders also have learned things. When it comes
to risk tolerance, what kind of message do they have to bring to the table? We would like to have some kind of
peace of mind that we will give bottom line answers, but how much of that message will actually get through to
the political figures?

e A: The general view is that policy makers will tolerate zero risk on any problem they are presented; that they
could eradicate that risk; but over time they come to accept the background risk. We see that with water
standards and air pollution we accept a certain level of imperfection; but cleaning up after anthrax exposure is a
zero tolerance policy; my view is that over time we mature and it takes time and education.

e Q: Do you have thoughts about how we can get a mindset to get more budget money for consequence
management activities? We spend billions of dollars in protection and millions in consequence management, but
the last decade has seen three major events that weren’t the fault of the protection side.

e A: | agree with your thought but | do think it’s reasonable to assert that all three of those could have been
averted with a more manmade protection investment; there is a case for making investments of that kind;
everything is obvious once you know the answer. Your thought is retrospective because we can’t predict which
consequences we need to be prepared for. An all-hazards approach is good investment. We need to generalize
capability as much as possible, which prepares us for the unpredictable and makes for a much stronger budget
case. We can learn things about evacuation, we can learn things about Fukushima; the basic point that we need
to invest more heavily is correct.

3. General Session 1

Outcome Tabletop Exercise, Guidance, and Response
Moderated by Hiba Ernst and Richard Rupert

The Role of the Private Sector in the Assessment and Remediation of Areas Impacted
by a CBRNE Incident

P.G. Lambert, M. Goldthorp, K. Volchek, C.E. Brown (Presenter) | Emergencies Science & Technology Section,
Environment Canada

F. Scaffidi, K. Corriveau | Transportation of Dangerous Goods Directorate, Transport Canada

Norman Yanofsky | Centre for Security Science, Defence R&D Canada

Abstract

In the past decade, Environment Canada, Transport Canada, Defence Research and Development Canada’s Centre
for Security Science have undertaken projects to improve Canada’s resilience to potential CBRNE events.
Recently, these organizations developed and delivered a tabletop exercise in Hamilton, Ontario. The exercise
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examined the role of private industry during the response to a CBRNE event involving emergency services from all
levels of government. An overview of the exercise including a discussion of some of the lessons learned will be
presented. The exercise was part of a larger program with the objective of integrating private sector capabilities
in all aspects of response to a CBRNE event.

Questions, Answers, and Comments
Q: Did you exercise any notifications or communications and how can industry help with communicating about
the incident with the public?
A: There were mock releases of information in the exercise, but we did not actually notify the public. If it had
been real, we would have notified the public. | think industry is ready and we read about their capabilities. It is
important for us to understand their experience. We need to allow them to help us.
Q: Had this event happened in an agricultural community, would the Canadian Food Inspection Agency be
involved?
A: They were not involved in this specific incident — only Agrium, they are involved with the production of
ammonium.
Q: Do you have plans if this happened in an agricultural community?
A: Yes, it is something we would like to address in future exercises.

U.K.

Recovery Guidance and Advice for the Remediation of the Environment

Following a Chemical Incident (The U.K. Recovery Handbook for Chemical Incidents)
S. Wyke (Presenter), N. Brooke, A.V. Nisbet, R. Duarte-Davidson | Public Health England, Centre for Radiation, Chemical
and Environmental Hazards

Abstract

What is the Chemical Recovery Handbook?

Public Health England (PHE) in collaboration with, and support from the Department for Environment, Food and
Rural Affairs, Food Standards Agency, Home Office, Northern Ireland Environment Agency and Scottish
Government has now published the UK Recovery Handbook for Radiation Incidents' and the UK Recovery
Handbook for Chemical Incidents®.

The UK Chemical Recovery Handbook includes guidance and advice on the recovery and remediation of the
environment in the post-accident (post-acute) phase and focusses on environmental clean-up methods. The
Handbook provides a framework for developing and selecting an effective recovery strategy following a chemical
incident, and contains a compendium of practicable, evidence based recovery options for Inhabited Areas, Food
Production Systems and Water Environments™’. The Handbook recommends a number of recovery options
(remediation techniques), which have the primary aim to reduce exposure from the consumption of
contaminated foodstuffs and water, or from exposure to contaminated surfaces in an inhabited area via dermal
or inhalation of re-suspended material. A secondary objective is to provide reassurance to consumers and people
living in contaminated areas about their levels of exposure. Recovery options can be implemented at different
phases of the response, beginning just after the incident and continuing for the days, weeks, months or even
years after the incident.

The UK Recovery Handbook for Chemical Incidents is a technical guidance document, containing well-focused and
broadly applicable state-of-the-art information on scientific, technical and societal aspects relevant to recovery
and remediation of contaminated environments. The Handbook has been developed to ensure that guidance and
advice is robust and practicable, based on an evaluation of the evidence base®.

The Handbook can also be used to generate awareness amongst emergency planners and those who might deal
with the aftermath of a chemical incident, and promote constructive dialogue between all stakeholders tasked
with recovery following a chemical incident.

Conference Report
6




What next?

The UK Recovery Handbook for Biological Incidents is being developed as part of a three-year project (2012 —
2015) by Public Health England, and will apply to areas or environments that have been contaminated by
accidental or deliberate biological releases and environmental contamination.

Public Health England are also developing a chemical and radiation recovery decision support tool, in
collaboration with UK Government Departments and Agencies. It is envisaged that the decision support tool will
assist users navigating through the radiation® and chemical® recovery handbooks and provide a consistent
methodology to compare remediation techniques and a framework for documenting the parameters,
assumptions and information used to reach the decision on how to remediate the affected environment following
a chemical or radiation incident.

References
1. NISBET, A.F. et al. UK Recovery Handbooks for Radiation Incidents: 2009. HPA-RPD-064. Available from Health
Protection Agency, UK.

2. WYKE-SANDERS, S. et al. The UK Recovery Handbook for Chemical Incidents. Available from the Health
Protection Agency, UK.

3. WYKE-SANDERS S. et al. Evaluating the evidence base for recovery, remediation and decontamination methods
— The UK Recovery Handbook for Chemical Incidents. Chemical Hazards and Poisons Report; 2012: 21: 35-37.

Questions, Answers, and Comments

e C:lwould suggest to not rely too much on an electronic version in case things go wrong.

e A: The recovery handbooks will still be available to print off and keep as hardcopies (PDFs of the
recovery handbooks are accessible from https://www.gov.uk/government/collections/recovery-
remediation-and-environmental-decontamination). The decision-support tool is essentially an add-on
to help people navigate through the steps in developing a recovery strategy.

Cleaning up Afterwards. The UK Recovery Handbook for Biological Incidents
Thomas Pottage, Emma Goode, Sara Speight, Allan Bennett (Presenter) | Public Health England Porton
Stacey Wyke-Sanders | Centre for Radiation, Chemicals and Environmental Hazards, Public Health England

Abstract

Incidents involving biological agents can result in outbreaks of human infection and may also lead to
contamination of the environment. This contamination may cause restrictions and access controls to the
environment (i.e. farm, school, hospital or water supply) until the contamination is dealt with and the
environment declared safe to use or re-enter. A project has been undertaken by the Health Protection Agency to
develop a biological recovery handbook as a decision making framework tool technical guidance for local
authorities and others involved in the clean-up and recovery phase following a biological incident or infectious
agent outbreak (both naturally occurring and through intentional release). This project follows on and uses some
of the tools and methodologies developed by the UK Recovery Handbook for Radiation Incidents (v3, 2009) and
the UK Recovery Handbook for Chemical Incidents (2012).

The UK Recovery Handbook for Biological Incidents project has begun with an extensive literature review of the
environmental persistence of a range of microorganisms and their resistance/susceptibility to chemical and
physical decontamination techniques. These reviews will inform the technical guidance, decision-aiding
framework, checklists and recovery option data sheets that are being developed as part of the UK Recovery
Handbook for Biological Incidents. Following the approach taken for the radiation recovery handbook, different
environments (food production systems, inhabited areas and water management systems) will be addressed
separately and stakeholder groups convened to comment on the practicability of the recovery options
recommended for each environment. Information on previous incidents and the efficacy of recovery options will
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be obtained as part of the literature review, but the project also involves a retrospective questionnaire study
(online survey followed up by a telephone interview) to capture experience from incidents that are not well
reported, and will be collated and distilled into the recovery options database.

It is envisaged that the UK Recovery Handbook for Biological Incidents will facilitate decision makers’ access to
expert opinion and scientific advice by presenting this information in an easy to use decision-aiding framework
format, and will also enable the decisions made during the recovery process to be documented (i.e. why were
decisions made to implement various clean-up techniques). The UK Recovery Handbook for Biological Incidents
will be an openly available free to download document from the project’s website http://www.hpa.org.uk/
ProductsServices/ResearchAndTesting/BiosafetyUnit/RecoveryHandbookForBiologicallncidents/ Publication is
expected in 2015 and will also be useful for training and preparedness activities.

Questions, Answers, and Comments

e Q:Inyour handbook, have you learned how to prioritize samples?

A: We are not doing this as part of the project; however, there is a project in the UK looking at this. My

organization will be processing clinical samples as a priority. Sometimes, you get to a situation where the

diagnosis will be done on a symptomatic basis. It is important to do both clinical and environmental sampling.

e Q: You were mentioning that there were weeks to months before you could clean up the garage. Was there a
political reason? In the future, do you think you have processes in place?

e A: | think yes. The problem with a naturally occurring incident is that we think we should just clean it up one
way. For example, for anthrax, we used chlorine dioxide. In addition, there was potential for prosecuting the
people who made the drums, so there was a lot of antagonism. You are decontaminating a house where people
live, and they do not think it needs to be decontaminated. In London, we just used the bleach and it was much
quicker (1-2 weeks).

e Q: One of your slides showed a matrix of disinfection methods versus different agents, and a lot of the data was

not available. Is there a plan to fill in any of those boxes? Is there hope they will be research projects in

academia, or is the government going to address that?

A: | hope it will bring awareness. It also highlights the needs for surrogates.

Research Activities of the Japan National Institute of Environmental Studies on

Fukushima Nuclear Power Plant Accident

Noriuki Suzuki (Presenter)| Center for Environmental Risk Research, National Institute for Environmental Studies

Shoji Nakayama | Center for Environmental Health Sciences, National Institute for Environmental Studies

Nagahisa Hirayama | Center for Material Cycles and Waste Management Research, National Institute for Environmental
Studies

Abstract

The Japan National Institute for Environmental Studies (NIES) reacted quickly to the disastrous earthquake and
tsunami event on 11 March 2011 that resulted in the Fukushima Daiichi Nuclear Power Plant (FDPP) incident. We
have conducted a variety of research on waste management; air/water quality monitoring including radioactive
and non-radioactive contaminants; and fate modeling of radioactive substances released from the FDPP. In this
presentation, our research on environmental fate and transport of the radionuclides released from FDPP and
radioactive contaminated waste management will be presented. Fate and transport research aims to predict
long-term trend and distribution of radioactive nuclides in the terrestrial and aquatic environment as well as in
living organisms; build a sound model to estimate long-term general population exposure dose; and contribute to
better understanding of the impacts on human, wildlife and ecosystem health. Multimedia fate models are being
developed to cover atmospheric, oceanic, and terrestrial environments. Active field measurements have been
conducted to characterize sources and movement of radioactive nuclides. New techniques to effectively analyze
dissolved cesium, strontium, and iodine 129 are developed. A human exposure model has revealed that external
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exposure is a major source for the human total dose. An oxidative stress marker was found in wild mice. The
waste management studies are to accumulate the knowledge of treatment and disposal technologies; set
technical standards; and promote safe and effective waste management. The best technologies for radioactive
waste incineration and landfill have been studied. Our Institute has been committed to conduct further research
in Fukushima. The research will focus on not only the understanding of the current situation but also on the
recreation of the original and more resilient communities and the preparation for future disasters.

There were no questions for this presenter.

Hazard Mitigation Science and Technology Program for the DoD Chemical and
Biological Defense Program (CBDP)

Charles Bass (Presenter), Glenn Lawson, Revell Phillips, Mark Morgan | Defense Threat Reduction Agency

No slides were made available for inclusion.

Abstract

Defense Threat Reduction Agency (DTRA) manages science and technology investments for the DoD Chemical and
Biological Defense Program with a mission to expand our knowledge of threat agents and transition technologies
into joint acquisition programs. Hazard Mitigation, a major sub-program area, funds research to find new
technologies and methods with the goal to save lives, limit the spread of contamination, return equipment to
normal mission operation and enable operations at reduced levels of protection. The research portfolio spans a
range between near-term, mature technologies to far-term, higher risk research. Projects are directed at eight
efforts:

1. Support joint programs for the fielding of equipment decontamination: General Purpose Decontaminant (GPD),
Joint Sensitive Equipment Wipe (JSEW), and Contamination Indication/Decontamination Assurance System
(CIDAS)

2. Develop a “Dial-a-Decon” technology that allows adjustments at the point-of-use based on agent type, material
substrate, and environmental conditions

3. Support a USAF demonstration: Joint Biological Agent Decontamination System (JBADS) which is based on hot,
humid air and focused on large airframes

4. Develop enzyme-based formulations for chemical decontamination of sensitive equipment
5. Facilitate the development of improved, easy to decontaminate coatings

6. Develop and demonstrate novel, low-logistical burden approaches to wide-area decontamination of B.
anthracis spores

7. Improve decontamination processes for decontamination of personnel and mass casualties
8. Develop processes for safe repatriation of chemically and biologically contaminated human remains

These efforts are integrated with current and planned acquisition programs to address capability shortfalls
identified by the services. Research takes place at DoD service laboratories, private industry, and academia. DTRA
provides a critical link by managing these efforts to ensure that needed capabilities are delivered to the
warfighter.

Questions, Answers, and Comments
Q: With the strippable coating, is it possible to put it on the vehicle before it enters?
A: Yes, that is the idea. It is short-lived and needs to be reapplied every year, or you need to have a process to
do it before the equipment deploys.
Q: Are paints hostile to microbes growing on them?
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e A: We have not been that successful with chemicals. We have been more successful with biologicals. We worked
with DARPA to get one log destruction of the spores. Coatings are primarily there for corrosion control.

The U.K. Government Decontamination Service (GDS)
Sara Casey | GDS, United Kingdom

Abstract

The Government Decontamination Service (GDS) is a cross-government service, offering advice, guidance and
practical support both during, and in preparing for a CBRN or major HAZMAT incident. GDS utilise a broad base of
private and public sector capability and capacity to create a robust and operationally ready CBRN Recovery
Service. This is underpinned by a programme of work, including applied research and development, carefully
aligned to UK Government requirements that focuses on capability assurance, gap analysis and the closure of
capability gaps.

A brief overview will be given of the work carried out by GDS over the last 12 months, which will include 1)
procurement of the new GDS framework suppliers 2) the methods used to assure the framework suppliers have
the required capability during CBRN recovery, 3) an introduction to the research and development programme 4)
collaborative work with academia, UK Government Agencies and Departments, plus future planned collaboration
with the US EPA and DHS and 5) other future work.

Questions, Answers, and Comments

e Q: What about indoor decontamination?

e A: The daily business of companies we used is indoor decontamination. Throwing an outdoors decontamination
at them was designed to test responders. They changed their methods to address this.

e Q: During an event, would you let them pursue the decontamination of their choice become the standard
operating procedure?

e A:No, unless we thought that would be effective; we would not let them run rampant.

e Q: How did you contaminate the indoor setting?

e A: Aerosolized Bacillus atrophaeus.

e Q: After you did it, how did you measure it? Did you measure uniformity?

e A:The area was sprayed and left overnight and was sampled the next day; we do not have results yet.

Biological Response and Recovery Science and Technology Roadmap
Brooke Pearson | Cubic Applications, Inc.

Abstract

A catastrophic biological incident could threaten the Nation’s human, animal, plant, environmental, and
economic health, as well as America’s national security. Such an event would demand swift and effective
responses in order to minimize loss of life and other adverse consequences or, in the case of suspected criminal
activity or terrorism, to prevent additional attacks.

Standing ready to respond to a biological incident requires ongoing data and information collection, data
integration and scientific analysis, evidence-based review, strategic decision making, and continuous coordination
across government and with nongovernmental partners. In addition, an effective response and recovery process
requires the coordination of data and capabilities from several sectors—such as public health, law enforcement,
waste management, infrastructure management, transportation, and more.

The White House Office of Science and Technology Policy (OSTP) released a Biological Incident Response and
Recovery Science and Technology Roadmap to help ensure that decision makers and first responders are
equipped with the information and tools needed to effectively respond to and recover from a biological
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incident—whether naturally occurring (such as an influenza pandemic), accidental (such as a laboratory spill), or
intentional (such as a bioterror attack).

The Roadmap aims to strengthen these processes by categorizing key scientific gaps, identifying specific
technological solutions, and prioritizing research activities to enable government—at all levels—to make
decisions more effectively. Key near-term R&D priorities and objectives outlined in the Roadmap include:

e Develop reliable estimates of risk of exposure for a multitude of environments, matrices, and conditions
associated with wide-area release scenarios;

e Develop reliable estimates of risk to humans, animals, and plants through various exposure and transmission
routes;

e Evaluate population infection prevention measures (e.g., quarantine, isolation, and social distancing) used to
reduce incident impact and develop a strong scientific basis for recommending these measures; and

e Apply insights from risk-communication research to guide dissemination of appropriate messages to decision
makers, first responders, and others.

The Roadmap was developed by the interagency Biological Response and Recovery Science and Technology
Working Group under the National Science and Technology Council’s Committee on Homeland and National
Security, and complements the National Biosurveillance Science and Technology Roadmap that was published in
June 2013.

There were no questions for this presenter.

General Session 2

Decision Support Tools
Moderated by Leroy Mickelsen and Timothy Boe

Utilization of the QUIC Urban T&D Modeling System for Pre-Planning, Sensor Siting,
and Post-Event Analysis of CBR Dispersal Events

Michael Brown | Los Alamos National Laboratory, Systems Analysis & Surveillance Group

Abstract

The Quick Urban & Industrial Complex (QUIC) dispersion modeling system rapidly computes 3D wind,
concentration, and deposition fields around building complexes. Chemical, biological, and radiological (CBR) agent
dispersion can be computed on building to neighborhood scales in tens of seconds to tens of minutes. It is used to
provide vulnerability assessments, realistic training scenarios and tabletop exercise support, post-event clean up
analysis, optimal sensor siting for special events, and wind fields in a real-time response system. QUIC is
composed of a wind model, a random-walk transport and dispersion model, and a graphical user interface. It has
unique algorithms to account for radiological dispersal device (RDD) detonations, dense gas toxic industrial
chemical dispersion, chemical weapon releases, and dry and wet biological agent sources in cities. QUIC accounts
for topography, buoyancy, droplet evaporation, 2 phase droplet-vapor mixtures, multi-particle size distributions,
gravitational settling, infiltration into buildings, and deposition onto buildings and trees. The model includes a US
day-night population database that is linked to different health effects models (e.g., toxic load, AEGL’s) to quickly
compute casualties. Recently, the code has been modified to include a CONTAM exporter to provide outdoor
plume concentration and building pressure time series at inlets around buildings in order for CONTAM to
compute concentrations within buildings. In this presentation we will give a brief overview of the QUIC model
capabilities, some example applications focused on bio and rad agent deposition, comparisons between flat-earth
and building-aware plume calculations, and model evaluation studies.
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Questions, Answers, and Comments
Q: Did you test for resolution?
A: We do tests of different resolution. We can get good results at 5 m horizontal resolution and a few meters
vertical.

e Q: Can you mention the crude building infiltration scheme and how that could aid in prioritizing resources for
sampling indoors?

e A: We have a building infiltration scheme. Every single building in the code has an infiltration parameter
(leakiness of HVAC or other filtration systems). It takes concentrations around the building, takes leakiness
factor, to get a crude estimate of concentration indoors. We do not account for the walls inside. We can link up
to the CONTAM model from NIST that can account for this.

A Comprehensive Decision Support Tool for Agricultural Security
Robert Knowlton (Presenter), Mark Tucker, Mark Kinnan, Brad Melton, James Davies | Sandia National Laboratories
Lori Miller | U.S. Department of Homeland Security

Abstract

The threat of an infectious Foreign Animal Disease (FAD) outbreak, such as Foot and Mouth Disease (FMD), poses
significant economic consequences to the United States (US) food production industry. FMD can infect cloven-
hooved animals, such as cattle, swine, sheep, and goats, as well as deer. There has not been an outbreak of FMD
in the US since 1929. More recently, there have been outbreaks in other countries that have caused billions of
dollars in cleanup costs and economic devastation. Even though FMD is not transmitted to humans, infected
livestock cannot be used in or as food products. International trade would also be negatively affected. It could
take considerable time, about a year and a half, to certify a country to be free of infected livestock before
international trade could resume. Therefore, a decision support system that can be used to evaluate alternative
response and recovery operations is desired. Sandia National Laboratories (SNL) is developing a comprehensive
decision support tool to analyze response and recovery actions from an FAD outbreak. The FAD tool is a module
of SNL’s Prioritization Analysis Tool for All-Hazards/Analyzer for Wide Area Restoration Effectiveness
(PATH/AWARE), which was developed for use on potential wide-area biological, chemical or radiological releases.
The tool allows a user to manage resources and estimate costs and timelines for response and recovery actions.
The tool has a built-in database and an embedded Geographical Information System (GIS), which allows the user
to display and input spatial information. The FAD module accounts for processes such as vaccination,
depopulation, rendering, incineration, composting, burial, and decontamination. The FAD module also codifies
some tools developed by the US Department of Agriculture (USDA) within the Animal and Plant Health Inspection
Service (APHIS). These tools include a checklist, a Disposal Decision Tree, and a Disposal Options Matrix. A case
study will be presented to illustrate the functionality of the tool and its usefulness in the decision making process.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Toward Feasible Sampling Plans
Landon Sego | Pacific Northwest National Laboratory

Abstract

Since the anthrax events of 2001 and subsequent responses, there has been considerable discussion regarding
the best approach for developing defensible sampling strategies. In particular, the merits of “judgmental” and
“probabilistic” have received close attention. Yet, too often the two strategies are portrayed as being at odds
with each other—and the phrase “judgmental versus probabilistic” is frequently used when describing the
challenge of developing sampling strategies. We advocate the importance of both judgmental and probabilistic
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sampling in creating rigorous, yet feasible, sampling designs. We explore the purpose of judgmental sampling,
probabilistic sampling, and the power of combining the two. We discuss how these combined strategies can be
used to 1) discover contamination, 2) characterize the location and extent of contamination, and 3) clear
remediated (or unaffected) areas for reoccupation.

All relevant information should be used when developing sampling plans. Ideally, sampling strategies should
leverage knowledge about the spatial distribution of the contaminant, agent fate, the interaction of the agent
with various surface types, the efficacy of decontamination techniques, etc. We refer to this as the “lines of
evidence” approach, which will lead to sampling designs that require fewer samples than would otherwise be
needed to achieve the desired sampling objectives. In addition to these concepts, we will illustrate how these
techniques have been (or will be) incorporated into Visual Sample Plan (VSP), a freely available software tool for
the design of environmental sampling plans and analysis of sampling data.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Decision Support Toolset for Weapons of Mass Destruction (WMD) Crisis Management
Brooke Pearson (Presenter), William Ginley, Ryan Madden | Edgewood Chemical Biological Center

Abstract

The Transatlantic Collaborative Biological Resiliency Demonstration (TaCBRD) is an Advanced Technology
Demonstration (ATD) focused on remediating the effects of a wide-area biological event on a population center.
The TaCBRD ATD through a series of workshops has identified some key concepts and tools that will assist the
recovery teams in recovering from an attack. The information technology tools span the concepts of
biosurveillance, detection, sampling, decontamination and assessment. Many of these tools were developed
independently from each other and are being unified in a common architecture known as TaCBoaRD so they can
interoperate. TaCBoaRD is not an acronym; it is a concept for sharing biological recovery information utilizing
sharepoint technology.

The TaCBRD ATD utilizing TaCBoaRD will provide recovery organizations with tools organized as portlets. Each tool
or portlet performs a specific mission during the timeline of pre-attack through trans-attack to post-attack.
TaCBoaRD provides a central location to plan, monitor and execute recovery functions with status updates.

TaCBoaRD portlets will be transitioned to other chemical biological defense program efforts such as the
Biosurveillance Portal and Installation Protection Integration Platform.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Tactical Dynamic Operational Guided Sampling (TacDOGS) Tool for the TransAtlantic

Collaborative Biological Resiliency Demonstration (TaCBRD) Program
Dan Dutrow (Presenter), Sean Kinahan, Scott Stanchfield, Suma Subbarao, Philip Koshute, Alex Proescher | The Johns
Hopkins University Applied Physics Laboratory

Abstract

The Tactical Dynamic Operational Guided Sampling (TacDOGS) tool is a software product being developed by John
Hopkins University Applied Physics Laboratory (JHU/APL) in support of the Transatlantic Collaborative Biological
Resiliency Demonstration (TaCBRD) program to provide guidance for the development and execution of sampling
plans in context of a wide-area outdoor biological release. At each level of the command structure, the
commander may utilize TacDOGS to organize available assets to maximize their operational utility. Sampling after
a large-scale wide-area biological release requires an extraordinary amount of time, coordination, and cost.

Conference Report
13




Depending on the scenario and phase of the response, sampling objectives will vary. These objectives form the
basis for selecting sampling methods, collection instruments, sampling schedules, analysis methods, and
interpretation of results. The sampling plan of action depends on the biological threats and release properties.
The TacDOGS tool will offer increased situational awareness of the factors to consider in selecting sampling
missions to meet objectives. The tool optimizes the selection of material and equipment available through
multiple response assets based on the current sampling capabilities and detection sensitivities of expected
contamination. This optimization process increases the capability to assign response assets to missions, while
providing the end user with an understanding of the limitations inherent in the chosen sampling and analysis
methods. Information related to sample planning and collection is gathered through the use of Android devices
and NFC communication to record, transfer, and track sampling related data. Matching capabilities to suspected
contamination concentrations also increases the potential to detect that contamination. The TacDOGS application
uses judgment and the outputs of physics-based modeling to guide dynamic assessment of results and potential
movement of contamination during the course of response.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Decon ST: Decontamination Strategy and Technology Selection Tool
D. Edwards (Presenter), J. Freutel, L. Yang, P. Krauter* | Sandia National Laboratories (*retired)
S. Ryan, P. Lemieux, L. Mickelsen | U.S. Environmental Protection Agency

Abstract

In order to support decision-making to select decontamination options for specific contaminated buildings
following a biological contamination incident, Sandia National Laboratories (SNL) and the U.S. Environmental
Protection Agency (USEPA) have built a decontamination strategy and technology selection tool (DeconST). The
DeconST addresses contamination of a building with Bacillus anthracis spores, but is expandable to address other
agents.

The DeconST takes user input of building type, size, sampling frequency, and information regarding ambient
weather conditions, and provides relevant information on facility-specific decontamination methods and
associated waste implications. The DeconST provides a comparison of the relative costs, efficacy and associated
destructiveness and waste generated by each of the candidate decontamination technologies. The cost
comparison includes the costs of the decontamination process itself (including incident command,
characterization and clearance sampling and analysis, decontamination, and long-term monitoring) plus the costs
associated with managing the waste generated by the technologies on the structural and interior materials and
contents of the facility (including the costs for removing, decontaminating, disposing of, and replacing all
materials and contents damaged and/or not decontaminated by the technology). The technologies in the
DeconST include currently available biological-agent decontamination technologies with published efficacy data.
Building demolition is also included for comparison purposes.

The DeconST is intended to be used by a technical working group (TWG) functioning under a Unified Command
(UC) to provide recommendations to the Incident Command (IC) on decontamination technologies appropriate to
a given building. The DeconST, which runs as an MS Excel 2010 spreadsheet, is not an expert system, meaning
that it does not tell the IC/UC what technology to use, but rather it presents a series of options and
recommendations, with color-coded estimates of likelihood of success of decontamination, cost implications, and
waste estimates. The DeconST tool’s outputs, including tables of waste composition, cost distribution charts, and
other information that would justify recommendations, are provided as detailed reports suitable for inclusion in
the records of the IC/UC.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.
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Carcass Management Decision Support Tools
Brooke Pearson (Presenter), Wayne Einfeld, Stacey Tyler, Emilie Hill | Cubic Applications, Inc.

Abstract

In 2011, US livestock receipts accounted for 44% ($166 billion) of total farm receipts. Each year, US animal
agriculture contributes approximately 26 billion pounds of beef, 23 billion pounds of pork, and 38 billion pounds
of poultry to the food supply. These products are derived from animals that are vulnerable to death due to
accidental disease, severe weather, or an act of bioterrorism. While livestock producers are accustomed to
handling routine mortalities, high numbers of livestock deaths in a disaster situation pose daunting challenges. If
not met quickly and effectively, carcass management issues can result in devastating economic losses as well as
long-term public health and environmental issues.

Decision makers within the emergency response community are often unfamiliar with the unique concerns of the
livestock industry and may be faced with little familiarity of carcass disposal options and the unique challenges
they pose. For example, unlined on-site burial may be a valid option for small numbers of animals, but large
numbers of buried carcasses can create contaminated leachate, which could infiltrate groundwater resources and
create a public health risk. Additionally, not all disposal methods are suitable for every disease agent. A high-level
decision support tool with accompanying checklist and training modules can assist in the rapid determination of
which disposal option best meets the user’s needs.

A simple spreadsheet-based tool has been developed to allow users to quickly narrow down their disposal
options by answering just five simple questions. By defining the nature of the event (viral, bacterial, spore, prion,
chemical, radiological or natural disaster), the tool eliminates unsuitable disposal options based on disease agent
considerations for environmental and public health factors. The tool also calculates the time to depopulate, the
resource capacity ratio (e.g., adequacy of land and transport), the estimated time to complete disposal, and the
estimated cost for the entire disposal operation. The results of these calculations allow users to quickly narrow
the number of suitable disposal options. The user is then directed to disposal checklists that can be used to
further narrow down the top disposal options. Finally, users are directed to on-line training courses, which
provide detailed information about the planning and operational requirements of each possible disposal option.

This suite of tools is designed for use by emergency response personnel who may possess little knowledge in this
area. The user can efficiently rule out unsuitable options for a scenario-specific solution requiring carcass
disposal. The tools allow for rapid, effective, and justifiable decisions about carcass management to be made.
Rapid response, made possible by this suite of tools, is vital to minimizing livestock losses, economic impacts, and
public health hazards.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Waste Estimation Support Tool: An Overview, Updates, and Demonstration
Timothy Boe (Presenter) | Oak Ridge Institute for Science and Education

Paul Lemieux | U.S. Environmental Protection Agency

Colin Hayes | Eastern Research Group, Inc.

Abstract

As a result of ongoing research efforts, the EPA’s Homeland Security Research Program (HSRP) has developed the
Waste Estimation Support Tool (WEST) for estimating the potential volume and radioactivity levels of waste
generated by a radiological incident and subsequent decontamination efforts. The HSRP is continuing to support
and further develop the WEST to addressing the evolving needs of its partners. Upcoming updates will feature an
occupancy based infrastructure scheme, universal building stock capabilities, occupancy based infrastructure
scheme, improved GIS functionality, embedded report and graph generation, and an intuitive scenario
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management interface. This presentation will feature an overview of the WEST, planned updates, and a live
demonstration.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Interactive All Hazards Waste Management Plan Development Tool
Anna Tschursin | U.S. Environmental Protection Agency, Office of Resource Conservation and Recovery, Materials
Recovery and Waste Management Division, Waste Characterization Branch

Abstract

Many manmade and natural incidents have the potential to produce significant amounts of waste. The
Environmental Protection Agency (EPA) believes that communities should have a waste management plan (WMP)
that addresses everything from natural disasters and foreign animal disease outbreaks to chemical spills and
nuclear incidents to terrorist attacks involving conventional, chemical, radiological, or biological means. These
homeland security incidents can create more waste than a community typically manages on a regular basis, as
well as waste streams a community does not normally handle. Past experience has shown that communities with
comprehensive and well-coordinated WMPs recover more quickly and at less cost from these incidents, making
these communities more resilient. Unfortunately, planning for waste management during large-scale homeland
security incidents has been identified as a major capability gap in overall Homeland Security Response and
Recovery Preparedness.

To assist emergency managers, planners, and responders in the public and private sectors in creating or updating
a comprehensive plan for managing waste generated from manmade and natural incidents, the ORCR Materials
Recovery and Waste Management Division, in collaboration with Regions 3 and 5, the Office of Homeland
Security and The National Homeland Security Research Center, has been researching the potential development
of an interactive on-line waste management planning tool intended to provide step by step advice on creating a
comprehensive pre-incident WMP. This tool would provide a framework to help managers, planners, and
responders initiate plan development, providing variable degrees of assistance from providing a simple outline of
plan contents, to creating customizable language, to providing scenario-specific default waste quantity values to
use in developing a plan. The tool will not only provide an adaptable format for drafting the plan itself but, in
addition, is envisioned to provide users with the ability to view plans developed and shared by other users, as
well as links to other resources such as fact sheets, databases, and integration with other online tools such as I-
WASTE. EPA has developed the initial contents for the tool, solicited input from Regional and State
representatives, and is now identifying IT platforms, which would allow for the features envisioned, resources
permitting.

Questions for presenter were postponed until Panel Discussion at the conclusion of the Decision Support Tool
Session.

Panel Discussion

Michael Brown | Los Alamos National Laboratory

Robert Knowlton | Sandia National Laboratories

Landon Sego | Pacific Northwest National Laboratory
Brooke Pearson | Cubic Applications, Inc.

Dan Dutrow | John Hopkins University APL

Donna Edwards | Sandia National Laboratories

Timothy Boe | Oak Ridge Institute for Science and Education
Anna Tschursin | U.S. Environmental Protection Agency
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Notes
Question 1 to the panel:
Every decision support tool (DST) discussed here today addresses some form of need or problem. When designing
your DSTs, how are you collaborating with your customers to ensure you meet their needs?

Summary of the responses from panel:

e Training sessions not only serve as a venue to familiarize end-users with DSTs, but also allow end-users to
provide feedback.

e Consider collaborating with partners through an interactive process, such as a stakeholder working group, in
order to promote input.

e Developers tend to wait until DSTs are nearly finished before requesting feedback. Preliminary tech demos push
developers to release DSTs early on, which allows stakeholders to review and address issues during the
development process.

e The user base in which a DST was intended may broaden over time. This is especially evident as DSTs progress
based on expanding needs (e.g., all hazards approach), depending its intended or unintended application.

e Some end-users may not be receptive to a particular DST due to limitations in policy or financial restraints.

e End-users need to be patient with developers and vice versa.

Question 2 to the panel:
Static software is dead software and becomes useless over time if not continuously updated. How do we change the
funding model?

Summary of responses from panel:

e Once completed, allocating funding to support DSTs can be a formidable task and often requires some form of
perpetual investment for the DST to remain operational.

e The metaphor, “Cadillac vs. Hyundai” was used to distinguish between high-end DSTs (e.g., dispersion model)
versus low-end DSTs (e.g., Excel spreadsheet). High-end DSTs often require periodic investments in order to
remain relevant. Low-end DSTs, on the other hand, do not. The option of a high-end or low-end really depends
on the problem at hand.

e Release updates on a pro re nata basis; a critical update is likely a worthwhile investment.

e Consider enabling reach-back by some sort of funding mechanism. The United Kingdom (UK) has set a good
precedent by retaining contractors until the need arises.

Question 3 to the panel:

Very seldom do we get out in the field and respond to a modeled threat. These DSTs are great resources, but there
is a real world. How flexible are these tools? How easy will it be for software engineers to improve upon them in the
future?

Summary of responses from the panel:

e Create technical working groups composed of power users who regularly interact with the DST. These groups
often expand applications beyond their original intention.

e Tools geared towards an all-hazards approach are easier to sustain rather than those addressing a specific need.
Conceptual models currently do not address every foreseeable disaster. Efforts should focus more on risk versus
probability. Risks with high probability that are likely to invoke secondary hazards should be the primary focus
(e.g., Fukushima Daiichi nuclear disaster).

e Consider using software development environments that allow developers to push updates to the end-user.
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e Qver time, if DSTs are not routinely updated, customers run the risk of brain drain (e.g., initial developers
relocated or require time to re-acclimate with code).

Question 4 to the panel:
Each DST presented here today represents a different phase or process in emergency response. Moving forward,
how can we holistically connect these tools so they are more efficient, yet cost effective?

Summary of responses from the panel:

e Typically not possible to integrate software that wasn’t intended to do so. DSTs can, however, share outputs via
a common file scheme (i.e., text file), or have extensions or components that interact with each other.

e Using an open source development model promotes universal access and common standards. By utilizing open
source, DSTs can be enhanced or integrated when the need arises with little or no support from outside sources.

e EPA has limited resources to manage DSTs and recommends they be relocated to a sustainable yet efficient
home. An example of this is the EPA’s GeoPlatform, which houses a variety of applications under one roof.

e A DST shouldn’t be developed to address a specific need. Instead, DSTs should be modular by design, allowing
them to expand functionality based on a need. Doing so would save the agency both time and money.

5. General Session 3

Risk Communication and Systems Approach
Moderated by Brendan Doyle

Professional and Public Perceptions of Information Needs During a Drinking Water

Contamination Event

Scott Minamyer, Cynthia Yund (Presenter) | U.S. Environmental Protection Agency, National Homeland Security
Research Center

Richard Tardiff | Oak Ridge Institute for Science and Education

Abstract

A critical need has been identified for the development of methodologies to effectively communicate risks
associated with water security emergencies. The EPA sponsored three workshops in 2005 and 2006 to prepare
messages for such emergencies. Messages were developed through the cooperative efforts of experts from water
agencies, public health, emergency response, law enforcement, as well as experts in risk communication.

This current investigation was a follow up to the former workshops to conduct formative research to: (1) compare
professional and public assessments of critical information needs; and (2) evaluate messages developed during
the above-mentioned workshops for appropriateness and effectiveness. A hypothetical contamination scenario of
a municipal water supply was presented for discussion. The purpose was to identify the layperson’s perception of
relevant risk, so professionals can be prepared to supply critical information and dispel misconceptions.

Information was collected by means of personal interviews with water-sector professionals followed by focus
groups comprised of water consumers in Boston, Massachusetts; Charlotte, North Carolina; Chicago, lllinois, and
San Diego, California. Professionals began by providing a list of questions addressing what questions they thought
the public would have during a drinking water contamination incident. The initial scenario was intentionally non-
specific. Later they were asked to add issues that would arise if the incident were known to be intentional, such
as a terrorist attack. Members of the public were presented the same scenario and generated a list of questions
related to information they would most need during the water contamination incident.

Responses from both groups were very similar and can be categorized into the following themes:
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e Whoiis affected

e Exposure Issues

e Uses of Tap Water

e Alternate Sources of Water
e Consumer Personal Actions
e Response and Recovery

The priorities for professionals were event control, remediation, and public health protection. For the public,
priorities were personal safety and individual action. Research findings can be used as a critical crisis
communication planning resource for responders, utility managers, and public information officers to prepare
appropriate information for delivery to the public during a water emergency.

Questions, Answers, and Comments
Q: What kind of response have you had from the water utility industry? How do they view this study and are
they refining their risk communication messages?

e A:l hope they are. We had 1700 people attend the webinar, which gives you a sense of how utilities will use the
tool. We have partnerships that will help promote our tool, and it is moving forward.

e Q: What was the public response toward the need for specific information, e.g., nature of the problem?

e A: They wanted specifics but only of what you knew. The public wanted honesty that you did not know all of the
answers and they could tell if you were trying to fudge. The individual community level is where we need to
work.

e Q: How do you think this translates to natural disasters?

e A:The questions in this tool are very general, e.g., where do | get a supply? Do | boil the water? When do | get to
normal? It is very applicable.

Perceptions of Risk Communication Messages During a Long-Term Biological

Remediation

Charlena Bowling (Presenter), Cynthia Yund | U.S. Environmental Protection Agency
David Malet | University of Mebourne

Mark Korbitz | Otero Junior College

Jody Carrillo | Pueblo County/City Health Department

Abstract

Risk communicators need to involve stakeholders and the public throughout all stages of an environmental
contamination event. It is important to explain the magnitude and severity of risks associated with such an event.
Effective communication strategies to ensure public trust must reflect the needs of broad, diversified audiences
consisting of greatly varied educational levels and technical knowledge while addressing security concerns. In
2011, EPA’s National Homeland Security Research Center (NHSRC), in conjunction with the Pueblo City/County
Health Department of Colorado, began a three-year study of effective risk communication practices during the
remediation phase of a biological event. The objective of this research effort is to determine the preferred
mechanism of message delivery that make it more likely that risk communications will be trustworthy and
understood by target audiences.

Phase 1 of the study has been completed. A panel of 43 federal, state, and local emergency response
professionals and other public officials provided responses to 17 mock risk communication messages, distributed
via email over a six month long scenario, that describe the remediation of a major bioterrorist attack. Phase 1
findings suggest that (1) local policy- and decision makers use readily available information and make
assumptions that high level agencies will assume clean up responsibilities; (2) panel members expect cleanup to
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“zero” residual risk; (3) more positive emotions emerged as the scenario progressed and neared the end; and (4)
panel members indicated that the public would be informed of activities and information via hotlines, websites,
and social media — even though social media generally could not be accessed from these agency workplaces and
many of the participating agencies were not using social media at the time of this study.

This presentation will describe results from the Phase 1 study. The data indicate emergency management
personnel do not have uniform preparedness capabilities to respond to all aspects of a significant bioterrorist
attack. Recommendations confirm the need for state and local emergency response personnel to work together
on response activities. While social media may offer a tool to expedite risk communication messaging, it appears
that many of these agencies are not fully capitalizing on such a methodology. State and local level homeland
security planners need to be more involved in lessons learned from terrorist events and exercises similar to those
at the at the Federal level. The findings from this research will yield data useful to public health officials and
communicators on the mechanism of message delivery and content, and provide insight into improving the
reception to risk communication messages by the public, especially during the remediation phase of an event,
given the time lag between response and recovery.

Questions, Answers, and Comments
Q: You have stressed not alarming people and the importance of preparation of messages, but what is more
challenging is that situations are extremely dynamic. There tends to be a lot of agreement about what to do. The
media think this is boring and want people who will wreak havoc. Have you figured out what the strategy is for
being quickly adaptive to other people’s messaging?
A: | think it all goes out to preparation. You cannot prepare for everything, but any preparations will help you. If
you know the conflicting messages are going to be there, you should be ready to answer them.
Q: When | see simple messages released, my initial reaction is skepticism that they are placating the public. Have
you considered a dual form of messaging with one simple, concise messaging and a link with data and technical
detail?
A: | think that has been used, e.g., BP oil spill. That is a good approach and makes sense to have an opportunity
for those interested to see the data that supports the messaging.
Q: You were mentioning key words to monitor. Which ones are those and which ones should we avoid?
A: The keywords were participant suggestions. Avoid strong words like terrorism. We did not touch as much on
those in this study.
Q: Do you have plans to monitor social media to see how the public responds?
A: Yes and no. Not ORD, but EPA’s Office of Public Affairs has this job. This is a huge area of research.
Q: You anticipated tailoring your message to monitoring. Did you discover anything in this phase?
A: This is more applicable to Phase two. | mentioned that we had another study going on with University of
Kentucky. Their Phase 2 is looking at small pockets of minority groups and those findings will be out next year.

A Systems Approach to Characterizing the Social Environment for Decontamination

and

Resilience

Keely Maxwell | U.S. Environmental Protection Agency

Abstract

After a natural disaster, technological accident, or terrorist attack, the EPA utilizes scientific analysis and technical
criteria to assess risk and remediate contaminated environments. In order to make sure that decontamination
supports community resilience, it is necessary to develop a systems approach to characterizing the social
environment of the affected community. This research utilizes a coupled human-natural systems approach to
identify the social system variables that influence risk and resilience. For example, we often think of vulnerability,
or susceptibility to hazard risk, as determined by health or environmental factors. Yet vulnerability is also
conditioned by social factors such as poverty and household composition. This research draws upon case studies
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of recent incidents to demonstrate how these system variables affect the social and environmental outcomes of
decontamination. These variables come into play throughout the decontamination process. After Hurricane
Katrina, sediment sampling for contaminants in Orleans Parish produced a wealth of chemical data, but this
information may not have served residents’ clean-up needs. Amerithrax risk assessment did not ameliorate postal
workers’ perceptions of risk. Nor did it take their local environmental knowledge into account, which might have
reduced the incident’s costs. Remediation after the Fukushima disaster faces significant technical challenges. It
also faces significant social challenges, including a lack of trust in institutions. Meeting technical clearance goals
after remediation may not be enough to ensure re-occupancy and reuse of an area. Community ties and sense of
place influence a family’s re-occupancy decisions. Re-occupancy also depends on whether the remediated area is
able to meet critical community functions such as education and commerce. Waste disposal decisions require
attention to environmental justice. This presentation discusses indicators and lessons learned that will help
practitioners avoid unintended consequences of decontamination efforts, reduce barriers to effective
interventions, and prioritize resilience strategies.

Questions, Answers, and Comments
Q: Is there a line where we can involve the public too much?
A: Definitely. There were things the public was demanding that were not feasible or not under the jurisdiction.
There is a line, but it is hard to draw a hard and fast one.
Q: What are the practical implications for risk communicators?
A: Risk communication needs to happen before an event and how to facilitate people’s basic knowledge before
the event. Not everybody knows that his or her water is not sterile. Risk communication needs to explicitly
understand the values of the public.
Q: As a responder, | see a lack of empathy in the response community and local governments. How can this
information improve that?
A: A shift in perception of people from victims to people who can bring valuable assets to bring to the table, e.g.,
environmental knowledge.

6.

General Session 3

Food Safety - Decontamination and Disposal Issues
Moderated by Lukas Oudejans

Intentional Contamination of Food: Detection, Decontamination, and Disposal

Research and Needs
Nicholas Bauer (Presenter), Kim Green | Food Safety and Inspection Service

Abstract

Terrorist organizations have expressed interest in and knowledge of methods to attack the food supply in the U.S.
Independent actors intent on doing harm, such as disgruntled employees, have proven capable of causing
significant economic and public health impacts. Furthermore, intentional adulteration of food for economic gain
is common, and illustrates the vulnerability of the food supply to intentional contamination.

Intentional contamination of the food supply presents numerous challenges for detection, decontamination, and
disposal. In the event of an attack, or even the threat of an attack, suspect product would need to be identified,
managed, tested, treated, and disposed of. The food processing facilities and infrastructure, such as
transportation equipment, storage facilities, and retail stores, would similarly need to be tested and
decontaminated. Even a medium-size meat-processing establishment produces 1 million pounds of product per
week, which could be shipped to 50 states and international customers within days of manufacture. Therefore,
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intentional contamination of the food supply could necessitate a massive and geographically widespread
treatment, disposal, and decontamination effort.

USDA has helped to fund research to address some of these challenges for some high-toxicity chemical agents,
including development of analytical methods for food matrices, determination of oral toxicity and stability in food
matrices, and evaluation of potential decontamination technologies. This presentation will briefly summarize this
completed research, and highlight data gaps. The presentation will also address USDA needs regarding additional
research and discuss agency capabilities, roles, and responsibilities during response to an intentional
contamination event.

Questions, Answers, and Comments

e Q: How involved would you get in telling people that food is safe? If it is FMD affected beef and we go for a
vaccine approach. It is no risk to human health. We have been talking about that messaging amongst ourselves.

e A:There is going to be a question of which food is safe. We have not set up the communications that have been
talked about in the risk communication presentations. In the case of FMD, it is a little further along than an
intentional contamination of the food supply.

e Q: You mentioned toxicity testing of different threat agents. Do you have any information on how heating food
agents in a food matrix would affect stability?

e A:Yes, we have looked at stability of agents and storage and cooking.

7. Concurrent Sessions 1

Biological Agent Decontamination
Moderated by Shawn Ryan

Smart Aqueous Gels and Foams for RB Decontamination

Dr. S. Faure (Presenter), Dr. F. Goettmann | CEA, DEN Nuclear Energy Division, DTCD/SPDE/LCFI, Laboratoire de Chimie
des Fluides Complexes et d’Irradiation

Dr. V. Tanchou | CEA, DSV Life Science Division, IBEB/SBTN/LDCAE

Dr. C. Bossuet | CEA, DAM Military Apllications Division, DSNP

Abstract

To face the future challenges in the field of RB solids decontamination, the Laboratory of Chemistry of Complex
Fluids and Irradiation (LCFI) from the French Atomic Energy and Alternatives Energies Commission (CEA) is
developing new processes for decontamination of solids. These new techniques are secure and easily deployable
by end users and strongly reduce the cost, the secondary wastes production and the workers exposure.

We have focused in the last past years on the use of two soft matter states to develop new patented
decontamination processes: aqueous gels and foams. The major objectives of our studies are:

e To formulate smart complex fluids, aqueous gels and foams, that do not damage the surface of the materials
(soft homogeneous corrosion) and transfer or inactivate rapidly the contaminants into the complex fluid
phase

e To obtain less generated secondary liquid effluent or avoid liquid effluent (self drying and cracking gels)

e To enhance the efficiency of the decontamination technique by adding surfactants, chelatants and or
particles.

The proposed lecture will give an overview of these two ways to decontaminate a solid surface.

The major applications and results obtained on real RB decontamination operations will be presented for each
process.
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For R decontamination gels, a new generation of mineral gels —ie silica colloidal suspensions- called “self drying
and cracking gels” were world patented [1,2] The advantages of the process are considerable because these gel
formulations are obtained from mineral materials in order to avoid non stable organic compounds. They can be
sprayed like paints to obtain a thin film (500 um) on the surface using a pump system at low (2-7 bars) or high
(10-30 bars) pressure. The gel film dries in a few hours at room temperatures and the decontamination reaction
stops. The drying forms cracks on the gel film that lead to millimetric solid pellets easily recovered by vacuum
cleaning or by brushing. For B decontamination we developed more recently dedicated vacuumable gel
formulations to reach a biocide effectiveness on Bacillus thuringiensis spores (a surrogate of anthrax) [3]. From
the academic point of view, we will see that the adsorption density of additives surfactants or polymers on these
colloids could have both significant effects on the rheological, drying and cracking properties of the gel.

For RB decontamination foams, an approach using polymers and/or particles in water is defended to generate
high life time stable foams that are able to decontaminate huge and complex shape materials in a static way, such
as rooms, tanks, tubes, galleries [4,5]. The static way is original: the facility to decontaminate is filled with foam
that wets all the surfaces to treat and drains freely for several hours. The drained liquid containing the R
contaminants or the killed B contaminants could be treated by classical liquid effluents treatment. We will show
how we could modify the drainage kinetic i.e. the liquid flow rate between the foam bubbles using biodegradable
yield stress polymers or colloidal hydrophilic fumed silica aggregates [6, 7].

[1] S. Faure, B. Fournel, P. Fuentes and Y. Lallot., Method for treating a surface with a treating gel and treating
gel. World Patent WO 03/008529, 2003.

[2] S. Faure, P. Fuentes and Y. Lallot. Vacuumable gel for decontaminating surfaces and use thereof, World Patent
WO 07/039598, 2007.

[3] F. Cuer and S. Faure. Biological decontamination gel, and method for decontaminating surfaces using said gel.
World Patent WO 12/001046, 2012.

[4] Faure S., Fournel B., Fuentes P. (2004). Composition, foam, and method for surface decontamination. World
patent WO2004/00846

[5] Guignot S and Faure S. Decontamination foams containing particles, French Patent n° FR 07 53286, 2007

[6] C. Dame, C. Fritz, O. Pitois, S. Faure, “Relations between physicochemical properties and instability of
decontamination foams”, Colloid and Surfaces A : Physicochem. Eng. Aspects, 2005, n° 282, 65-74

[7]1 S. Guignot, S. Faure, M. Vignes-Adler, O. Pitois “Liquid and particle in foamed suspensions” Chemical
Engineering Science, Volume 65, Issue 8, 15 April 2010, Pages 2579-2585

There were no questions for this presenter.

Anthrax Decontamination of a Mock Office Using Low Level Chlorine Dioxide

Fumigation
Matthew Clayton (Presenter), Abderrahmane Touati, Nicole Griffin-Gatchalian | ARCADIS, Inc.
Joseph Wood, Michael Worth Calfee, Shawn Ryan | U.S. Environmental Protection Agency

Abstract

In the event of a large urban release of Bacillus anthracis spores, extensive resources would be required in the
recovery effort. Chlorine dioxide (ClO,) fumigation would most likely be utilized in such efforts, since it has been
demonstrated in the laboratory and at full-scale to be an effective decontaminant at levels of 1,000-3,000 parts
per million (PPM). However, it is believed there may be only a few contractors in the US capable of fumigating
large buildings at these high levels.

The present study was conducted to assess decontamination efficacy of ClO, fumigation at relatively low
concentrations but longer contact times. Demonstration of successful decontamination with ClO, gas at low
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concentrations would allow for a greater number of vendors to participate in remediation efforts following a
large anthrax spore release. That is, vendors with technologies that produce CIO,, but perhaps at relatively lower
generation rates, would still be able to meet and maintain these lower target fumigation concentrations within a
large building.

All CIO, fumigation tests were conducted in EPA’s Consequence Management and Decontamination Evaluation
Room, or COMMANDER. COMMANDER is a stainless steel-lined chamber built specifically for decontamination
testing, with internal dimensions of approximately 11 ft wide, 8 ft deep, and 9 ft high. It includes an airlock and
exterior steel shell. Temperature, relative humidity (RH), and other parameters are controlled and monitored. All
tests were conducted at lab ambient temperature and 75% RH.

To facilitate a realistic decontamination challenge, a mock office was built (including carpet, drop ceiling, painted
drywall) and furnished within COMMANDER. The mock office also included a laminated desk, an office chair, a file
cabinet, pin cushion screen, books/catalogues, and a computer with monitor and keyboard.

Bacillus atrophaeus was used as the B. anthracis surrogate, and disseminated in powder form using a fluidized
bed aerosol generator, to achieve a target loading of 10° to 10’ colony forming units (CFU) per square foot.

ClO, was generated using a ClorDiSys Model GMP, which includes a photometric detector for continuous
measurement of ClO,. ClO, levels within the chamber were also measured using a wet chemistry method, and
ranged from 100 to 1000 PPM.

The general sequence of events for each test was as follows:
. “Reset” the mock office by fumigating with hydrogen peroxide vapor.
. Sample the mock office to determine background levels of any residual viable spores.
. Disseminate spores.

. Sample surfaces to determine the initial levels of spores.

1
2
3
4
5. Monitor temperature and establish 75% RH.
6. Charge chamber with CIO, to achieve the target concentration.

7. Maintain target ClO, concentration and RH for desired contact time.
8. Aerate chamber.

9. Conduct post-fumigation sampling.

Bacterial spore samples were recovered from surfaces in the office using wipes, swabs, or hand-held HEPA
vacuums (sock sampler). Other assays included the use of reference measurement coupons and bio-aerosol
collection cassettes. Spores were extracted from collection media, serially diluted and plated, incubated, and then
colonies counted.

The decontamination results for the more than ten chamber tests that were conducted in the study will be
presented at the conference.

Questions, Answers, and Comments
Q: Did you try to repeat the low-level concentration fumigations a number of times to see if the efficiency
increased?
A: We had a couple of goals. One was to maximize decontamination efficacy. We did a number of low level
chlorine dioxide fumigations.
Q: Did you extend the time? When does it become asymptotic? When do you stop killing spores?
A: We did a 24-hour test. We did not see a good correlation with extra time.
C: As you drop below 70 % RH, ClO, fumigation becomes much less effective. There has been some effort to go
to 4000 ppm, lower relative humidity, and longer contact time.
Q: Did you see a relationship between reductions based on commercial biological indicators compared to the
disseminated spores?
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A: The biological indicators we used were much less resistant to fumigation. | think we got no growth.

Q: What was your extraction method from your swipes? Did you use multiple preparations of your spores? Why
was B atrophaeus that does not have an exosporium used?

A: PBST extraction method for wipes and vacuum socks. For chlorine dioxide fumigation, B. atrophaeus has been
used as a surrogate for years.

Q: Your lab has done a lot of studies with ClO,. 9000 ppm-hours was effective. It looks like you have achieved
the same efficacy at a much lower value. Why do you think there is a difference between this study and other
previous studies?

C: There was work by Shawn Ryan [NHSRC] that concluded that contact time was important. We explored that in
a glove box (small-scale) and showed great effectiveness with low ppm levels and longer contact times. The
point was to do the test more realistically at a larger scale to see if a longer contact time would be more
effective.

Methyl lodide Fumigation of Bacillus Anthracis Spores
Mark Sutton (Presenter), Staci R. Kane, Jessica R. Wollard | Lawrence Livermore National Laboratory

Abstract

Fumigation techniques such as chlorine dioxide, vaporous hydrogen peroxide and paraformaldehyde used to
decontaminate items, rooms and buildings following contamination with Bacillus anthracis spores are often
incompatible with materials found in a variety of buildings. This results in necessary removal of a variety of
organic or electrical materials before fumigation to increase efficacy and minimize both material damage and
waste volume. Alternative fumigation with methyl bromide is subject to strict international regulation and
requires a crisis exemption from the EPA. Methyl iodide fumigation offers excellent efficacy at both room
temperature and elevated temperature.

Bacillus anthracis Sterne spores applied to stainless steel were subjected to methyl iodide fumigation at room
temperature and at 55°C. Additionally, spore fumigation on concrete was performed at 55°C. Efficacy was
measured on a log-scale with a 6-log reduction in colony forming units being considered successful. Efficacies
greater than 6 orders of magnitude were obtained after just 1 hour at 55°C and after 12 hours at room
temperature for stainless steel samples. No detrimental effects were observed on glassware or PTFE O-rings.
Additional studies will be directed towards assessing the effect of methyl iodide on sensitive or valuable materials
such as electronic equipment, fabric, artwork and documents.

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National
Laboratory under Contract DE-AC52-07NA27344. LLNL-ABS-617953.

Questions, Answers, and Comments
Q: Do you know how methyl bromide and methyl iodide compare in terms of ozone level depletion?
A: | do not. There is an EPA document that talked about it. A reference is in the report on this subject.
Q: You mentioned a study at 55 °C. Is it possible to raise the temperature of a building to this level?
A: DTRA was interested in fumigating an aircraft, so they said this was a reasonable temperature. It is doable in a
military vehicle, maybe not in a building. We have shown it is effective after 12 hours at lower temperatures.

Gruinard Island Returns to Civil Use
Stephen Hibbs | Defense Science & Technology Laboratory

Video presentation; no slides were made available for inclusion in report.

No abstract was provided.
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Questions, Answers, and Comments

Q: Was there any residual contamination from the formaldehyde treatment?

A: The decontamination of the Island was carried out in the summer of 1986. Soil samples were taken three
months following this process, and a very small area of low contamination remained where an aerial bomb
containing anthrax had been dropped. This area was re-treated in the autumn and soil cores taken the following
spring. All soil samples were split into two halves and were analysed by ourselves at DSTL and also
by independent assessors at the Central Veterinary Laboratory at Weybridge.

Q: Do you have any cases of human infection during the entire process?

A: No cases at all during the original trials or the decontamination process.

Q: What is happening with the island today? We would have expected a larger area of contamination.

A: The whole Island was assessed for the presence of Anthrax spores. Most of the spores were located at a
depth of 5 cm or lower due to high rainfall and peaty soil, and decontamination was carried out accordingly with
this in mind. We are confident all of the spores have been successfully decontaminated to a level of three spores
per gram of soil. This does not pose a health risk.

Q: Were there any air samples collected?

A: No, strictly soil samples. The island was a wet, peaty, boggy domain with no risk of aerosols. After the first
year we were there, we didn’t have to wear respirators but did wear Wellington boots, latex gloves and white
disposable suits over our underwear. The suits and gloves were disposed of and the Wellington boots washed
off with disinfectant at a decontamination station.

Q: How did methods for this decontamination compare to methods available today?

A: This method was proved successful. To hand it back in public ownership was a big leap of faith. | know there
are efforts to be environmentally friendly when you decontaminate.

Q: You had a method that could detect three spores per sample?

A: We used PletMedia. The idea is that the anthrax spores are more tolerant to that toxic mixture than soil
microorganisms, so they could grow and the soil microorganisms were killed.

Q: Would they allow the use of the formaldehyde solution today?

C: We [Health Protection England] tried to duplicate Gruinard in 1990s, but we weren’t allowed to do it. People
have strong attitudes against formaldehyde despite that it occurs naturally. If you get it in the soil, it won’t be
there after a couple of weeks. This method of decontamination was ideal this location. The Island was
uninhabited and about a mile off shore from the mainland of Scotland. The formaldehyde used was inactivated
in the environment relatively quickly and there was no issue with any potential drinking water courses. The risk
of airborne infection was remote as the climate in this part of the world is cool and wet.

8. Concurrent Sessions 1

Chemical Agent Sampling and Detection
Moderated by Stuart Willison

Decontamination Screening Techniques Used At U.S. Army Chemical Agent Disposal

Facilities and Applications for Clearing Contaminated Areas

Theodore Ruff (Presenter), Joseph Padayhag | Centers for Disease Control and Prevention, National Center for
Environmental Health/Agency for Toxic Substances Disease Registry, Division of Emergency and Environmental Health
Services, Environmental Health Readiness Branch

Conference Report
26




Abstract

This presentation will review the approach and methods for decontamination and decontamination verification
used at U.S. Army Chemical Agent Disposal Facilities and discuss their application for clearing contaminated areas
in other contexts. These methods include decontamination followed by screening for chemical warfare agents: air
“headspace” analysis (isolating the area or equipment from ventilation through tenting or bagging and air-
monitoring the isolated space), surface sampling and analysis, and finally headspace analysis of unventilated
rooms. The most important factors for selecting verification criteria are the future use of the area and the
potential health hazards.

CMA decommissioning and decontamination process involves evaluating potential health hazards; removing
selected equipment; decontamination of floors, walls, and remaining items; and verifying decontamination.
Facility personnel review the history of known chemical warfare agent spills and elevated concentrations of
chemical warfare agent in air. After gross decontamination is completed, equipment that is heavily contaminated
or difficult to decontaminate is removed and further treated for agent removal (or further decontamination).
Additionally, personnel conduct an enclosed space and porous material survey to find areas where chemical
warfare agent may be prevented from volatizing. These areas are mitigated, generally through disassembly or
removal and further decontamination. Surface sampling may be conducted after developing statistical and/or
judgmental sampling plans for the walls and floors, followed by analysis for chemical agents. As areas are
decontaminated, initial verification is conducted through headspace analysis. As a final verification step, facility
personnel isolate larger areas to perform unventilated monitoring testing (UMT). Here, entire rooms are isolated
from facility ventilation and air monitored for detection of chemical agent. After the UMT is complete, ventilation
is resumed. Similar methods, with appropriate considerations for future use and health hazard potential, may be
used in the event of chemical warfare agent contamination of other non-military facilities or vessels.

Two contamination scenarios will be explored: 1) a fixed facility, with occupancy to include the general public and
2) a marine vessel with worker occupancy. Considerations include nature and extent of contamination, evaluation
of hazards (e.g. respiratory, dermal), future use of facility, decontamination methods, verification screening, and
final verification of decontamination. These examples will illustrate the potential for transferring the experience
from decontaminating and decommissioning chemical agent disposal facilities to planning for recovery and reuse
after contamination incidents.

Questions, Answers, and Comments
Q: Headspace monitoring — what was the endpoint you were looking for? There were no volatile agents. What
about nonvolatile agents?
A: Nonvolatile agents are volatile enough that the instrument will still pick it up; one facility had trouble picking
up stuff under an | — beam, so they tented it and probed it, and that’s how they located the place where they
had residual contamination, so even for nonvolatiles it proved to be pretty good; some sites did concrete
samples as well, so you did get auxiliary evidence through those as well.
Q: Who performed the analysis?
A: The U.S. Army; agent samples were mostly analyzed on site.
Q: How did CMA arrive at the risk level for transportation?
A: That was based on action scenarios and based on the probability of an accident. They are based on a very
conservative precise scenario.
C: There was also a maximum concentration per drum to account for risk to any workers around the drum.
Q: Was the use of hot air considered as a decontamination method; was that considered for traditional chemical
warfare agents? It would be a relatively cheap method for a larger facility.
A: Don’t know if it was used for VX or not.
Q: Waste that was shipped offsite, were there any special arrangements? Disposal facilities?
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A: For waste that still had agent remaining, CMA did the transport risk assessment for those drums, modeling
the impacts from that agent.

C: As drums were loaded at the disposal facility, they were supposed to be fed as quickly as possible to the
furnace; US Army has done a risk assessment of that facility.

Multi-Laboratory Study of Analytical Protocols for Chemical Warfare Agents in

Environmental Matrices

Romy Campisano (Presenter) | U.S. Environmental Protection Agency, Office of Research and Development, National
Homeland Security Research Center

Carolyn Koester | Lawrence Livermore National Laboratory

Eric Boring, Joan Cuddeback | Computer Sciences Corporation (CSC)

Terry Smith | U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Office of Emergency
Management

Abstract

The US Environmental Protection Agency (USEPA) National Homeland Security Center (NHSRC) and Office of
Emergency Management (OEM), in collaboration with experts from across USEPA and other state and federal
agencies continue to develop analytical protocols for laboratory identification and measurement of target agents
during site remediation. These methods will be used to assist in determining the presence of contamination, the
effectiveness of decontamination, and site clearance following decontamination. These studies improve
laboratory capability and capacity, thus enhancing response and recovery to intentional or unintentional chemical
contamination incidents.

Results of a NHSRC and OEM collaborative multi-laboratory study evaluating analytical protocols for identification
and measurement of chemical warfare agents (CWAs) in water, soil and surface wipe matrices are presented.
CWA:s included in this study are sarin (GB), soman (GD), cyclohexylsarin (GF), sulfur mustard (HD), and VX. These
protocols were developed to achieve high laboratory throughput, while providing analytical detection limits
necessary for thorough remediation of CWA contaminated environments during response activities. Specific
procedures for all matrices and CWAs include microscale extraction techniques using methylene chloride
followed by gas chromatography/mass spectrometry (GC/MS) analysis. An additional extraction step using "tris
buffer" was required to effectively remove VX from soil matrices. GC/MS analysis included use of quadrupole and
time-of-flight (TOF) mass spectrometers.

Preliminary results of the study indicate the protocols can achieve analytical method detection limits of
approximately 1 pg/L for water, 2 ug/kg for soil, and 0.04 pg/wipe for surface wipe matrices for GB using
qguadrupole mass spectrometry, and approximately one order of magnitude lower using TOF.

Stability studies for ultra-dilute (10 ppm) CWA standards were determined. Results for individual standards stored
in sealed ampules showed that the CWA standards made in methylene chloride were stable for up to one year.
Data for individual standards stored in vials that were periodically reopened showed that most CWAs were stable
for six months. Exceptions were GB, which was stable for only five months, and VX, which degraded after two
months.

Questions, Answers, and Comments
Q: Do you have any plans for doing vacuum samples or other kinds of samples? How about composite samples
or multiple wipes?
A: Microbiologists and analytical colleagues are moving more towards sponge samples as samplers. The sponge
sticks are easy to use, and we have contemplated investigating sponge sticks in chemical sampling, but no
motions yet.
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C: Obviously one thing to worry about is whether the chemical is going to be picked up by that material and

whether the people in the field would use it.

e Q: Areyou also looking at recoveries? In Army facility research, concrete has a degradative effect on agents.

e A: We definitely looked at recovery. The experiment has controls over what you spike and what you analyze. The
environmental samples are widespread and we consider the nature of the matrices.

e Q: What were those recoveries for glass and metal? What kind of recoveries did you get from those?

e A: |l believe we got fairly good recoveries from stainless steel and glass. These are fairly small coupons because
we did do a direct extraction of the surface as well as comparable wiping. For more permeable surfaces we are
using two sizes of coupons, including a larger surface to see if we get comparable recoveries to see whether
small scale wipe results translate up.

e Q: Have you spoken to ECBC? Researchers there are looking at these types of samples plus some you are moving
on to; they have protocols already in place.

e A: Absolutely, we try to network and collaborate; we did have a strong partnership with ECBC, but diverged a
little in aims and goals, but we should reconnect.

e C: Australia also has an equivalent to this network. Anecdotally, we found the same stability issues; we use
screw cap vials. We use cotton swabs; if we find a liquid or device with a film we take a swab and stick it into a
vial.

e Q: Was there a difference in solvents? Some solvents will melt plastic, do you get better recoveries with
dichloromethylene?

e A: We found that dichloromethane worked best for our purposes.

Accelerated Clean-up of A Residential Site Using On-site Analytics
Lawrence Kaelin (Presenter), Terry Smith | U.S. Environmental Protection Agency, OSWER, OEM, CMAT
Michael Nalipinski | U.S. Environmental Protection Agency, Region 1

Abstract

In May 2012, the US Environmental Protection Agency (EPA) Region 1 conducted an extent of contamination
survey for coal tar wastes contamination at selected residential properties in St. Albans, VT. Samples of surface
and subsurface soils, sump pump waters, sediments, soil gas, and indoor air were collected for analysis. Rapid, on
site analytical results were provided by the EPA’s Office of Emergency Management (OEM) CBRN Consequence
Management Advisory Team (CMAT), using CMAT’s mobile laboratory assets called PHILIS. PHILIS, which stands
for Portable High-throughput Integrated Laboratory Identification System, is a mobile laboratory platform
accredited through the NELAC program for the analysis VOCs, SVOCs and PCB analysis, and holds membership in
EPA’s Environmental Response Laboratory Network (ERLN). The site contaminants of concern included benzene,
naphthalene and PAHs. In the course of approximately 4 days, over 250 samples were collected and analyzed on-
site for contamination. The PHILIS provided same-day confirmatory data, allowing the EPA to make on-site
decision without the need for secondary laboratory confirmation. The EPA was able to confer with the state of VT
representatives on a daily basis using the most recent analytical data allowing for timely interpretation of data
and better planning of the use on-site assets. The EPA prepared a Time Critical Removal Action Memo (RAM)
recommending soil excavation as the site clean-up process and the installation of a vapor capture system to
mitigate in-door air contamination posed by the coal tar wastes. The on-site analytical abilities provided by PHILIS
allowed the EPA to complete all the site soil assessments, excavation, and removal and site restoration activities
within 90 days, based on the results from a single, 4-day site visit. Greater time and cost savings were realized
using on-site analytical assets (PHILIS) by the more effective use of their on-site assets in an accelerated time
frame. On-site analysis allowed the EPA to remediate the site in a single site visit, a "one & done" accelerated
remediation approach.
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PHILIS has also been approved by the ERLN, for the analysis of a select group of chemical warfare agents (CWAs),
at detection limits sufficient to support on-site risk based clearance goals. In the event of a CWA terrorist attack,
PHILIS can be deployed directly to the incident to provide daily on-site data to help determine extent of
contamination, direct field assets, confirm decon efforts and expedite the overall clean-up and remediation of the
incident site.

Questions, Answers, and Comments

e Q: You mentioned 250 samples over four days, what is really the CWA throughput?

e A: The actual chemical warfare agent capability of PHILIS is expected at a minimum of 100 samples per day if
only one CWA or one class of CWAs is present

e Q: What s the procedure for getting a response to a state request?

e A: The best approach is to call Headquarters/EPA’s Office of Emergency Management; the EPA chemical spill
number will probably get to us as well; one can also go through a Regional EPA Office. The other thing is with
this international audience, we want to push for international partnerships. There is capability and we want to
share it.

Advancing the Trace Atmospheric Gas Analyzer (TAGA) Triple Quadrupole Mass
Spectrometer Fitted with an Atmospheric Pressure Chemical lonization (APCI) Source

to Provide Analytical Assistance for a Chemical Warfare Agent (CWA) Release
Dave Mickunas (Presenter), Stephen Blaze | Environmental Response Team, U.S. Environmental Protection Agency
Danielle McCall | Lockheed Martin Corporation

Abstract

Under the Presidential Policy Directive/PPD-8: National Preparedness (DHS, 2011), this directive is aimed at
strengthening the security and resilience of the United States through systematic preparation for the threats that
pose the greatest risk to the security of the Nation, including acts of terrorism, cyber attacks, pandemics, and
catastrophic natural disasters. Furthermore, the National Response Framework’s Emergency Support Function
Annex (ESF) #10 — Qil and Hazardous Materials Response (FEMA 2008) provides Federal support in response to an
actual or potential discharge and/or uncontrolled release of oil or hazardous material when activated. For
purposes of this annex, “hazardous materials” is a general term intended to mean hazardous substances,
pollutants, and contaminants as defined in the National Contingency Plan (CFR, 1994). Hazardous materials
include chemical, biological, and radiological substances, whether accidentally or intentionally released. The
United States Environmental Protection Agency (US EPA) is the ESF #10 Coordinator and, therefore, the US EPA
has the responsibility to provide the appropriate actions to prepare for, respond to, and recover from a threat to
public health, welfare, or the environment caused by actual or potential oil and hazardous materials incidents.

The Trace Atmospheric Gas Analyzer (TAGA) technology, which is a direct air monitoring instrument employing
triple quadrupole mass spectroscopy with a corona discharge source operated at atmospheric pressure, has
demonstrated a potential to support analytical needs that would be required to respond to a CWA release. To
advance the US EPA’s preparedness, several elements were investigated. First, US EPA members and their
contractors gained experience analyzing the CWAs with the US EPA’s TAGA system. Second, the precursor and
product spectra for these materials were collected using a prescribed tune that would be employed at an event.
Third, detection limits and quantitation limits for each compound were determined using the aforementioned
tuning strategy to provide an expected analytical capability. Fourth, the introduction of a charge transfer
compound and its effects on the response for HD was reviewed. Fifth, materials spiked with various
concentrations of a CWA were examined to provide evidence of the mass loading per area of a CWA that is
needed to be detected by the TAGA. For this initial study, the following CWAs were investigated: Isopropyl methyl
phosphonofluoridate (GB), O-ethyl-S-(2-diisopropylaminoethyl)methylphosphono-thiolate (VX), and Bis(2-
chloroethyl)sulfide (HD).
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Questions, Answers, and Comments
Q: Is your vision for CWAs that you would have the TAGA on a cart and go through a building?
A: The TAGA would be used after the decontamination process was completed. The TAGA would be moved
through the previously contaminated area with the sampling port directly above the surface to determine if any
compound(s) of concern could be detected. This technique would supplement other clearance sampling and
analysis efforts.
Q: How about detection for Lewisite?
A: The TAGA cannot currently detect Lewisite but tests were conducted with Lewisite present with sulfur
mustard; Lewisite does not interfere with the detection of sulfur mustard (HD). ECBC is currently derivatizing
Lewisite to analyze the same on a GC. A gas phase derivatization may be possible and should be explored.
Q: Are you further investigating matrix interferences?
A: Yes, additional work needs to be performed. Previous testing used laboratory air with vaporized CWAs spiked
into the air stream.

9.

Concurrent Sessions 2

Biological Agent Sampling and Detection
Moderated by Worth Calfee

Development of Processing Protocols for Vacuum Sampling Devices
Laura Rose (Presenter) | Centers for Disease Control and Prevention
M. Worth Calfee | U.S. Environmental Protection Agency, Home Security Research Center

Abstract

The Centers for Disease Control and Prevention, U.S. Environmental Protection Agency and Department of
Homeland Security sampling strategies for Bacillus anthracis spores frequently suggest the use of vacuum-based
methods for porous surfaces, though no standard protocols exist for the extraction of spores from these devices.
The CDC evaluated processing methods for extraction of spores from heating, ventilation and air conditioning
(HVAC) filter media and three vacuum sampling devices; 37 mm filter cassette, vacuum sock, and the 3M™
Forensic Vacuum Filter. Vacuum pumps were evaluated and selected for each device. All filter materials were
inoculated with a liquid suspension of B. atrophaeus spores, and allowed to dry before processing. Extraction of
spores from the filter material by several methods (sonication, vortexing, shaking or stomaching) were compared
in different elution buffers volumes, and containers. The highest percent of spores were recovered from the 37
mm filters when sonicated 3 min in 5 ml of phosphate buffer with 0.02% Tween® 20 (PBST), while the highest
percent recovery from the trace evidence filters was accomplished by stomaching 1 min at 360 rpm in PBST.
Vacuum socks were cut and shaken in 20 ml PBST, while HVAC filter sections (4 in2) were shaken in 200 mL PBST,
both at 300 rpm for 30 min for the optimum recovery of spores. The optimized extraction methods were used to
evaluate sampling and recovery of aerosolized spores from various surface materials.

Questions, Answers, and Comments
Q: Have you considered gelatin membrane filters? You can hook them up to a vacuum and you get very good
results.
A: The problem is you are picking up so many other things if you are vacuuming a carpet, the spores might be
masked.
C: We take the sampling head linked up to a vacuum and use it to sample a surface. If you heat shock it, you do
not have to worry about background.
Q: We used the gel filters, and what we found is that they would dry out after about 40 minutes. Could you tell
me what the scale was in the new sampler?
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A: The nozzle cross sectional is 45 mm?, 45 mm wide and 1 mm tall.

Q: | was glad to see you are thinking about making a bridge between B. anthracis and B. atrophaeus. Have you
considered adding a stimulant that has an exosporium the way anthracis does? How many preparations did you
use? How were they prepared?

A: They were a Dugway prep and loaded into a MDI. Now we can do this ourselves.

Evaluation of Surface Sampling for Bacillus Spores Using Commercially-Available
Cleaning Robots

Sang Don Lee, M. Worth Calfee | U.S. Environmental Protection Agency, National Homeland Security Research Center
Leroy Mickelsen (Presenter), Jayson Griffin | U.S. Environmental Protection Agency, Office of Emergency Management
Stephen Wolfe | U.S. Environmental Protection Agency, Region 5

Matt Clayton, Nicole Griffin-Gatchalian, Abderrahmane Touati | ARCADIS Geraghty & Miller, Inc.

Abstract

This project evaluated floor cleaning robots for anthracis spore sampling. From EPA's perspective, the proposed
sampling device would be beneficial following a wide-area attack, where deploying a robotic vacuum sampler
would allow large areas of outdoor space and numerous building interiors to be sampled rapidly and with
reduced personnel. Five commercially available cleaning robots were evaluated for collection of anthracis spores.
Five robots include three vacuum types, one wet vacuum, and one wet wipe. Tests were conducted as a function
of surface type and spore surface loading. Aerosol deposited B. atrophaeus spores were used as surrogate of B.
anthracis spores. Tested surfaces were carpet, laminate, and tile and the targeted surface loadings were 10%, 10%,
and 10° colony forming units per ft*. Spores were loaded on the surfaces (2’ x 2’) and the surfaces were sampled
with robots in a chamber (3’ x 3’ x 1'). Chamber air was sampled using a bio filter sampler for potential
resuspension of spores during sampling. After sampling, the spore collection media from robots were extracted
and analyzed for the number of spores. Test results were compared to currently-used surface sampling methods
(vacuum sock and sponge wipe) and the most efficient device was determined. Depending on the test results, the
project will improve the robots by modifying the sampling mechanisms to obtain a comparable sampling
efficiency to the surface sampling methods.

Questions, Answers, and Comments
Q: Do you have a calculation of the time per square foot to sample?
A: The garage is 2x2 ft, the shortest robot time was approximately 20 seconds, and the longest was about five
minutes. According to the manufacturer, it takes 45 minutes to cover 200-400 ft’.
Q: Are these robots programmable? Could you do transects? Will it detect edges?
A: We did not modify any of the robots. If it sees a drop, it should not go over it according to the manufacturer’s
instructions. They have different types of logics — we just used them as default (factory setting).
C: It is an off-the-shelf device. If you mess with the logics, there might not be as many to deploy.
Q: For the wet sampling devices, did you use the solutions they gave you?
A: It was their wipe, but we used PBST rather than the manufacturer’s detergent.
Q: Any thought to decontaminating the device going from one room to another?
A: We decontaminated them after use and considered them disposable.

Evaluation of Commercial Off the Shelf (COTS) Biological Detection Technologies for

Transition to First Responder Community
Rachel Bartholomew (Presenter), Heather Colburn, Richard Ozanich, Kristin Victry, Timothy Straub, Cheryl Baird, and
Cindy Bruckner-Lea | Pacific Northwest National Laboratory
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Abstract

The Department of Homeland Security (DHS), Science and Technology (S&T) Directorate administers programs to
develop, field test, and transition to commercialization next-generation technologies required to effectively
counter potential attacks on the Nation. The Chem/Bio Division of S&T supports this mission by identifying and
developing technologies that DHS operational components can use to reduce the probability and potential
consequences of a biological pathogen or a chemical attack on the nation’s civilian population, its infrastructure,
or its agricultural system. In this regard, PNNL has been tasked by DHS to assess hand portable DNA-based
commercial off the shelf (COTS) biodetection technology with the end goal of transitioning this technology to the
first responder community. One main challenge first responders face when responding to a potential biological
event is the identification of a threat, often a “white powder” event, to determine the critical next steps to
response. As part of this effort, PNNL has conducted a thorough technology foraging effort, including surveying
members of the first responder community to identify critical biodetection needs. First responders desire rapid,
accurate detection with low cost reagents providing a high confidence result, with the two key threat agents of
interest being Anthrax (Bacillus anthracis) and Ricin toxin. PNNL has evaluated several COTS biodetection
technologies for the detection of 15 different strains of Bacillus anthracis DNA, and evaluation with near-neighbor
DNA is underway. Overall, the tested COTS technologies detected Bacillus anthracis DNA as expected, with only a
few instances of failures. Future work includes testing of additional platforms, evaluation of the impact of white
powders, actual spore testing, and the evaluation of these technologies by first responders in field training
exercises. The information gathered in the foraging exercise along with the test data will provide the first
responder community with objective information to guide appropriate instrument procurement and use to
improve response to critical biological events.

Questions, Answers, and Comments
e C:Some powders you listed are tested with spikes. You would expect the extraction methodology to clean those
out so you could detect them.

Evaluation of Effect of Decontamination Agents on the Rapid Viability PCR Method for

Detection of Bacillus Anthracis Spores
Sanjiv Shah (Presenter) | U.S. Environmental Protection Agency, National Homeland Security Research Center
S. Kane, G. Murphy, T. Alfaro, J. Avila | Lawrence Livermore National Laboratory

No slides were made available for inclusion.

Abstract

Rapid methods for Bacillus anthracis viability determination are needed to alleviate the sample analysis
bottleneck for the remediation phase of the response to a wide-area anthrax attack. The Rapid Viability (RV)-PCR
method provides more rapid results than current culture-based methods by combining high throughput sample
processing with real-time PCR analysis before and after a short incubation period to determine the
presence/absence of viable Bacillus anthracis spores. The 10-spore level was consistently detected using RV-PCR
for surface, air filter, and water samples even in backgrounds of reference debiris, 10° live non-target cells/spores,
or 10° killed target spores. The approach showed >97% agreement with culture-based analysis for B. atrophaeus
spores exposed to surface treatment with pH-adjusted bleach or fumigation with either chlorine dioxide (CD) or
vaporous hydrogen peroxide (VHP) in the EPA-led, multi-agency Bio-Response Operational Testing and Evaluation
(BOTE). In the current effort, the RV-PCR method was further tested in a systematic study for any negative effect
of three decontamination agents, pH-adjusted bleach, CD, and VHP. Exposure tests with these decontamination
agents were designed to detect low levels of live spores in a background of high levels of dead spores. Results
showed that RV-PCR accurately detected live B. anthracis spores at the < 10°-level after CD, VHP, or bleach
treatment, which caused a 4-log or greater reduction in viable spores. In addition, B. anthracis spores were tested
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with bleach residual expected from wipe sampling. Results showed that the presence of bleach residual did not
negatively impact RV-PCR results relative to control treatments. In summary, these data showed that the RV-PCR
method could allow rapid and hence higher throughput analysis of post-decontamination clearance samples
compared to the traditional culture-based analysis.

Questions, Answers, and Comments
Q: How robust is it for other strains?
A: We tested with other strains, but we have not fully characterized the PCR assays. We are keeping the doors
open for anybody who has better ones.
Q: Have you tried to tighten up the growth window?
A: Yes, | would like to cut the incubation time down from nine hours to four hours. We already have shown that
with the plasmid gene PCR assay, the LOD can be maintained after six hours of incubation.

10. Concurrent Sessions 2

Radiological Agent Fate, Transport, and Decontamination
Moderated by Jeff Szabo

Migration of Radiocesium, Radiostrontium and Radiocobalt in Urban Building

Materials and their Wash-Off by Rainwater

K. Maslova, A. Gusarov, A. Konoplev (Presenter), V. Popov, I. Stepina | RPA “Typhoon”
S.D. Lee | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

An expanded understanding of interactions of radiocesium, radiostrontium and radiocobalt with urban surfaces
under varied atmospheric conditions will aid in the development of more effective decontamination techniques
and strategies. The objective of the work is to investigate fate and transport of dissolved radiocesium,
radiostrontium and radiocobalt deposited on common urban surfaces. The research was performed in frame of
International Science and Technology Center (ISTC) Project # 4007.

Wash-off of **’Cs, ®°Co and %Sr from coupons of common building materials including asphalt, brick, concrete,
granite, and limestone deposited as a liquid aerosol was studied by simulating heavy rain (20 mm/hr for 30
minutes) after aging at 30 and 87% of air relative humidity (RH) for 1 or 28 days at different temperatures. At
20°C and 30% RH the **’Cs and ®°Co wash-off for asphalt ranged from 32 to 44% and for granite from 13 to 27 %.
The ®Sr wash-off for asphalt was 76-80% and for granite 11-22%. For other materials the radionuclide wash-off
was typically 2-6%. Increasing the RH from 30 to 87 % affected wash-off of all radionuclides for granite and
asphalt and **’Cs for concrete and brick. The most pronounced RH effect was observed for *°Co behavior in
asphalt (*°Co wash-off decreased from 34-47% to 11-25% and from 29-45% to 2-5% when RH increased from 30
to 87% for 1 and 28 days of aging correspondently). Temperature of incubation (5, 20 or 35 °C) did not affect
significantly the wash-off of radionuclides from the building materials at 30% RH.

An effective method to study the radionuclide depth distribution in building materials using layer-by-layer
sanding has been developed. Using this method, the **’Cs, ®°Co and ®Sr distribution in depth of selected building
materials at different air humidity, time and temperature was studied. The median penetration depth (90% of
radioactivity in the solid phase) of *’Cs and ®Co in asphalt and concrete aged for 28 days did not exceed 0.4-1.0
mm with or without rain. RH was found to influence significantly the ®Sr depth distribution in case of asphalt and
B7Cs in case of granite (5-6 fold difference). Penetration of radionuclides in granite was remarkably high being
0.3-2.9 mm for **’Cs, 4-6 mm for ®Co, and 2-11 mm for ®*Sr depending on RH, aging and rain conditions.
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Questions, Answers, and Comments
Q: Why do these differences occur? Because of differences in RH?
A: We can’t explain the high penetration of Sr into granite; this is unexpected and surprising. In terms of wash-
off, we can explain this. The highest efficacy values for wash-off are characteristic for materials with low porosity
like asphalt and granite so the radionuclide is more available on the surface to such materials and doesn’t
penetrate to the porous materials. It is also not fixed in the pores.
Q: Was any subsequent rainfall part of the simulation testing?
A: No, because we have limited resources of materials and time, we did two replicates for only a fixed rain rate
and duration. It will be useful to continue experiments with various duration and intensity of rain.
C: Granite penetration is surprising. It might be connected to the very fine microscopic crystalline structure of
granite, the same way fracture in bedrock could allow penetration.
C: That is our speculation. When we look at the granite property data, it shows that pore size is smaller and the
connectivity of the pores is limited. However, it is relevant to how we prepare the coupons. We had to cut it and
some micro fractures may have been created. We did coat the other five sides to prevent water transport.
Q: You are using soluble radionuclides; could you comment on the source terms in the environment?
A: We suppose that in case of explosive devices solutions could be used.
C: The initial tests used cesium chloride powder. Since we are testing with rain and humidity, we speculated that
the wet form of cesium chloride would be most conservative and most difficult to remove.
Q: Did you compare the mass of the coupon before and after you applied the solution?
A: Yes, it was weighed before and after the application; the change in weight was taken into account.
C: Before injection the coupons were equilibrated at specific RH.

Scalability Challenges for Deployment of Commercially Available Radiological

Decontamination Technologies in the Wide Area Urban Environment

John Drake (Presenter) | U.S. Environmental Protection Agency Office of Research and Development, National
Homeland Security Research Center

Rick Demmer | Battelle Energy Alliance

Ryan James | Battelle Memorial Institute

Abstract

NHSRC has conducted in-house and extramural experimental work to evaluate the efficacy and applicability of a
number of commercially available radiological decontamination technologies. This work has focused on
decontamination of various radionuclides, from a range of urban building materials, based on accepted
radiological dispersal device (RDD) scenarios. Many of these technologies may, or may not, be applicable to
decontamination on a wide area scale. Based on these evaluations and input from USEPA emergency response
personnel and other industry and government sources, a compendium of available technologies was assembled.
These technologies were then evaluated to identify potential challenges (e.g., scalability) and knowledge gaps
involved in applying them in the wide area urban environment after an RDD incident. Finally, this effort produced
a set of recommendations for further development of promising methods and processes.

Questions, Answers, and Comments
Q: Does the government retain rights to a new compound or technology?
A: It depends, if it’s a patented by the company the government pays every time they use it.
Q: In your literature search for different techniques and methods, how comfortable do you feel that you looked
internationally?
A: We probably have not looked everywhere. One technology was presented this morning that | was not aware
of. We think we did a defensible job but are willing to add more.
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Q: Do you plan to conduct a large scale experiment or demonstration?

A: That will be driven by budget. We do have research plans that would include some large-scale demo of these

technologies

e Q:lIsthere a possibility to incorporate Chernobyl or Fukushima lessons learned?

e A: Absolutely. Fukushima is an ideal testing ground; the EPA’s Consequence Management Advisory Team
(CMAT) is the principal contact between us and Fukushima; we also have a collaboration with a research center
in Armenia; there are contract vehicles via which we can do that, we would be interested in others.

e C: A bilateral commission is helping Japan now; we talked to the Japanese Ministry of the Environment about

potential projects especially in exclusion zones. We are trying out some of these untried techniques with the

opportunity to develop new ones; that’s a likely scenario for DOE to be engaged in.

Sorption and Speciation of "*’Cs, ®Co and ®Sr in Building Materials
. Stepina, A. Gusarov, A. Konoplev, K. Maslova (Presenter), V. Popov | RPA “Typhoon”
S.D. Lee | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

Radionuclide binding to building materials is determined by a number of processes. Of them the key are sorption
by ion exchange, complexation and fixation due to different mechanisms. They play an important role in
migration and transformation of radionuclides on urban surfaces and should be thoroughly considered under
development of decontamination techniques and strategies in case of radiological incidents such as nuclear
accidents or terrorist attacks.

The objective of the work is to investigate sorption and speciation of dissolved radiocesium, radiostrontium and
radiocobalt after deposition on common urban surfaces under varied atmospheric conditions for developing
effective decontamination techniques and strategies. The research was performed in frame of International
Science and Technology Center (ISTC) Project # 4007.

Kinetics of *’Cs, ®Co and ®Sr sorption on powdered building materials in aqueous suspensions at 20°C for the
interaction time 1, 7, 14 and 28 days was studied. The **’Cs distribution coefficient (Kq) values for all building
materials except limestone practically did not change during 28 days of sorption. The highest value of K4 (®°Co)
was observed for limestone. For other building materials Ky (*°Co) values varied from 800 to 5000 dm?/kg. It
should be noted that for all building materials except granite the values vary insignificantly with time. The K4 (¥Sr)
was several orders of magnitude lower than Ky (*°Co). The highest values were observed for asphalt and granite.
For other materials Kq (¥Sr) values slowly changed with time and did not exceed 40 dm?/kg.

The ability of materials under study to bind radiocesium was characterized in terms of radiocesium interception
potential (RIP). The RIP(K) value has been shown to range from 20 to 300 mM/kg and increase in the order:
limestone < brick < concrete < granite < asphalt. The fine fraction of building materials (<0.125 mm) sorbs **’Cs
better than the coarse fraction (0.125-0.25 mm).

Mechanisms of radionuclide binding with components of building materials can be assessed by sequential
extractions with various solutions. It was found that the major fraction of sorbed **’Cs (from 30% to 51%) was
extracted by a solution of hydroxylamine hydrochloride. The **’Cs percentage in the residual fraction decreased in
the order: concrete > limestone > granite > brick. Sodium acetate solution (pH=5) extracted most of *°Co. This
fraction decreased in the order: limestone (74%) > brick (64%) > granite (57%) > concrete (47%) > asphalt (38%).
The #Sr and *°Co concentration in the residual fraction did not exceed 1%. The predominant fraction for ®°Sr after
28 days of interaction was the exchangeable fraction: from 24% (in limestone) to 72% (in asphalt).

There were no questions for this presenter.
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Humic Acid-Based Sorbents for Area Decontamination
A. Sosnov, S.V. Sadovnikov | NP OrCheMed, Russia Academy of Sciences

Y.G. Putsykin, A.A. Shapovalov | Agrosyntez, LLC

K. Volchek, W. Kuang, P. Azmi, C.E. Brown (Presenter) | Environment Canada

Abstract

The paper describes formulations of humic acids (HA) which can be used as selective adsorbents for toxic
chemical substances, such as cations of heavy metals, and for radionuclides. HA-based adsorbents are typically
produced from lignate (brown coal), leonardite, and peat. HA activation involves desorption of non-active
constituents while retaining the chemical skeleton of natural HA that is necessary for a reversible polymerization
of HA. A subsequent microbiological treatment helps further purify the HA.

Several different types of adsorbents based on activated HA were developed in this study. These include a
powder (45% of extractable HA), a neutral aqueous gel (10% of HA as emulsion), and an aqueous solution (10% of
HA as potassium salts). The capacity of these adsorbents for cations of heavy metals and radionuclides can be as
high at 10% (w/w). Cesium can be removed using HA derivatives containing additional inorganic compounds.

An addition to being promising sequestering agents for toxic chemicals and radionuclides, HA-based sorbents are
effective in remediation of oil-contaminated soil. This makes them usable in a variety of environmental
emergency response scenarios.

The focus of current research is on: a) development of standard samples of HA adsorbents for testing and
evaluation; b) application of adsorbents for area mitigation after radiological incidents; and c) development of
methods for environmental remediation of contaminated sites. The research is funded in part by the Canadian
Safety and Security Program.

Questions, Answers, and Comments
Q: How stable is the activated humic acid?
A: Not sure. Where they added microorganisms, it was stable for at least a year.
Q: Has any of these formulations been suspended in water to do removal from water?
A: Yes, that was one of the formulations.

11. Poster Session

1.

Surface and Vapour Decontamination by Aerosolized Micro-Emulsion

Decontaminant
Linda Ang, George Ng M H, Lim M Y, Tan K R, Eunice Sim S H | DSO National Laboratories

Abstract

In buildings and structures, bulk liquid spraying of decontaminant is the basic protocol for spot and area
decontamination of surfaces contaminated by chemical warfare agents (CWAs). Other than bulk-liquid
decontamination, aerosolization or fogging is another means of dispensing the decontaminant in indoor areas.
Such method could be more practical as aerosols are capable of reaching to almost every aspect of an area
including difficult to reach places, such as air ducts.

Here, we present a preliminary work in exploring the deployment of our newly developed in-house

decontaminant in the form of an aerosol to decontaminate spatial and surface areas contaminated by CWA. The
decontaminant has previously been evaluated as a bulk liquid spray for chemical and biological threats.

Our approach was to first create a CWA vapour atmosphere in a customized 0.6 m® stainless steel chamber with
an unique adjoining inflatable bag that serves to uptake the voluminous incoming aerosol-laden air jet from a
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commercial-off-the-shelf (COTS) pneumatic air-assisted portable atomizer (COTS fogger). A few indoor material
types, arranged at 3 spatial orientations were also placed inside the chamber prior to CWA vapour generation.
After 1.5 hours, the decontaminating aerosol was generated and introduced by the COTS fogger into the
chamber. CWA-aerosol interaction was allowed overnight, and regular air sampling was performed using Tenax®
adsorption tubes. The tubes were subsequently analyzed by Thermal desorption/Gas Chromatography/Mass
Spectrometer (ATD/GC/MS). The material surfaces were retrieved at ~22 hours after fogging and the residual
agents on sample materials were extracted with appropriate solvents. The poster will provide a brief description
of the methodology and results of the study.

2.

Development of Solid Peracetic Acid (PES-Solid) for Decontamination

Kathryn Burns | Naval Surface Warfare Center Dahlgren Division

Abstract

Current decontamination solutions are based on oxidative chemistry in aqueous systems. To avoid transporting
extra water, it is desirable to reduce the logistical footprint of decontaminants by identifying solids to be mixed
on site. One of the more challenging components is the oxidizing agent. While currently fielded high test
hypochlorite (HTH) is a solid, it is also a harsh, halogenated material with poor materials compatibility. Non-
halogenated peroxygen compounds are of interest as oxidizers because of their low impact on the environment
and their relatively low toxicity. PES-Solid, made by Solvay Chemicals Inc., is a solid peracid-containing borate salt
that releases 25-30 wt% peracetic acid immediately upon dissolving in water. Peracetic acid is therefore
immediately available for reaction with threat agents and is neither delayed by nor dependent upon the kinetics
of in situ generation. Dahlgren Decontaminant, a Navy patented decontaminant formulation incorporating PES-
Solid in a surfactant blend, has been shown to provide improved decontaminant efficacy against both biological
and traditional chemical agents, improved materials compatibility and offers the desired reduced logistical
footprint. Dahlgren Decontaminant was successfully evaluated as part of the Defense Threat Reduction Agency
(DTRA) Hazard Mitigation, Materiel and Equipment Restoration Advanced Technology Demonstration (HaMMER
ATD) and is currently being evaluated in the Joint Project Manager for Protection (JPM P) General Purpose
Decontaminant for Hardened Military Equipment (GPD-HME) Competitive Prototype testing.

3.

On-Site gPCR for Detection of Biological Threat Agents - Sources of Measurement

Uncertainty

S.M. Da Silva, L. Vang, N.D. Olson, N.J. Lin, J.B. Morrow | Biosystems and Biomaterials Division, National Institute of
Standards and Technology

Abstract

Quantitative polymerase chain reaction (qPCR) is a well-established technique often used to detect biological
threat agents due to its selectivity and sensitivity in identifying targeted nucleic acids. However, obtaining
accurate and reliable data can be significantly hindered by a number of factors within the process, sample, and
environment. For example, gPCR for environmental biosurveillance (e.g. Bacillus anthracis) is challenging due lack
of sampling validation and standards (GAO-05-251, 2005) and to variables encountered in real-case scenarios;
unreliable biosurveillance data can jeopardize public safety. Reliability of gPCR data can be impacted prior to
sample collection by the “environmental sample matrix,” which can include background organisms, chemical
interference from decontamination procedures, or scenarios involving high human activity. Additional factors that
can impact uncertainty in qPCR field detection include sample collection, sample processing, nucleic acid
extraction, gPCR measurement, data interpretation, and operator skill. Not all factors contribute equally to data
variability, thus it is important to identify factors with the greatest impact on measurement uncertainty (MU) by
evaluating their source(s) and significance (EURACHEM / CITAC Guide CG 4). Knowledge of the impact of these
factors is important for robust experimental design, data accuracy in a given protocol, and data analysis (Arbeli et
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al, Int. Biodeterior. Biodegrad., 62(1), 14, 2008). In order to address the metrological aspects of on-site gPCR MU
for biosurveillance, we will discuss factors contributing to gPCR MU relevant to field detection. Moreover, we will
propose the use of a non-biothreat yeast reference material (YRM) containing a unique DNA marker to challenge
the analytical process of on-site qPCR and offer a tool for further identifying sources of uncertainty. Advantages
of the YRM include elimination of false positives from near-neighbor organisms and the absence of health and
security risks. The YRM is expected to be useful as a training tool for a given protocol or technology, a test
material in a simulated real-case scenario exercise relevant to emergency preparedness, a confidence checker to
assess performance of a given technology or user skills, and a means for proficiency testing. Together, the MU
assessment and the YRM enable the tracking and consequent minimization of sources of uncertainty for gPCR.

4,
Lan

Survival and Demise of Biological or Chemical Agents in Municipal Solid Waste

dfill Leachate

Wendy Davis-Hoover | U.S. Environmental Protection Agency, National Homeland Security Research Center
Mary Margaret Wade, Harry Salem | Edgewood Chemical Biological Center

Abstract

The primary objective of the study was to examine the fate or persistence of selected biological and chemical
agents in municipal solid waste (MSW) landfill leachate. Raw MSW landfill leachate samples were individually
spiked with chemical (Tabun, Sarin, Soman, Mustard Gas, Lewisite, or VX) or biological agents (Francisella
tularensis, Yersinia pestis, Bacillius anthracis spores, or Clostridium botulinum). While most of the chemical agents
(except Lewisite and VX) are unable to survive long in MSW landfill leachate at 12° C, the biological agents of
Bacillus anthracis spores survive for > 7 years at 12° C, and 6 to 7 years at 37° C while Clostridium botulinum
survives for > 7 years at 120 C, and< 7 years (but >6 years) at 37° C. Francisella tularensis, and Yersinia pestis did
not survive past 20 and 6 days, respectively at 35-37 and 28° C., respectively. Survivability of agents in landfill
leachates and landfills emphasize the need to carefully evaluate the work place and long term containment in
landfills. (Temperatures vary in landfills, so the temperatures used in this research were to simulate temperatures
where the agents are likely to survive or grow.)

5.

Method of Improving Chemical Resistance of Coatings by Surface Modification.

Erin Durke Davis, Wesley O. Gordon, Gregory W. Peterson | OptiMetrics, Inc./DCS Corp.

Abstract

Coatings are required to demonstrate chemical resistance in order to protect material, vehicles, and personnel.
Numerous other requirements for the development of new coatings often involve substantial reformulation
efforts in order to adapt to changing conditions and applications. One method to improve chemical resistance of
coatings is to modify the surface of the paint to reduce surface energy without changing the bulk properties.
Plasma-based chemical vapor deposition (PCVD) of perfluorinated compounds has been used for years to
improve resistance of fabrics and materials to water and other chemicals. For example, there are several reports
in the literature of superhydrophobic fabrics developed using PCVD. Here we report the application of a PCVD
method that not only induces superhydrophobicity to a real world coating, but also dramatically improves the
resistance of the coating to the spreading and absorption of the chemical warfare agents, HD and VX. Over the 30
min age time, droplets remained pinned and are therefore more easily decontaminated or removed physically.
Surface analysis confirms modification of the surface with fluorinated species and also shows etching of the
organic components of the paint. This treatment suggests that surface modification strategies may be effective in
improving chemical resistivity without changing the bulk properties or requiring a significant reformulation effort.

6.

Sample Sizes and Placement of Tests Following Building/Area Decontamination

Martin A. Heller, Amarjit Budhiraja, Ross Leadbetter | University of North Carolina
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Abstract

Following fumigation after an anthrax or similar attack, a building is typically tested intensively for residual
contaminant. Sampling at the (say N) points of a grid sufficiently closely spaced to ensure complete coverage may
be prohibitive even for such crucial situations, for example requiring a sample per square foot of building. It is
thus important to assess the confidence in complete clearance when just n (<N) samples are taken and all “test
negative”. Calculation of C requires statistical modeling of the contamination pattern, using any known (“prior”)
information about causes and distribution. Commonly it is assumed that contamination is statistically
independent at all N grid points, each having the same probability p of being contaminated, where information
about p is reflected in a so-called Beta “prior distribution”. The underlying calculations have been extensively
programmed by Pacific NW National Laboratory, as “VSP” (Visual Sample Plan) software, for varied applications
including this decontamination context.

This software uses standard statistical means to provide the number n of sampled sites needed for any desired
confidence level C of clearance, and has a wide capability to produce maps suggesting sample locations for user-
selected area patterns. The confidence obtained depends only on the number n of sites tested and not on their
locations. For example samples taken contiguously in the corner of a room yield the same confidence as those
spread uniformly throughout the room. This disquieting fact suggests that the basic assumptions should be
reexamined, and some dependence structure between sites introduced.

Given some pattern of dependence, two strategies seem natural: (1) sample in a uniform way over the area,
including regions of unlikely contamination, using just n of the N grid points, or (2) sample solely in the areas
where contamination is likely to be higher. With such factors in mind we have combined their good features and
developed a sampling algorithm, which emphasizes suspected areas of higher contamination likelihood, but
automatically builds in diversity of location. The basic ingredients are preliminary values of the probabilities p,, p,,
..., pn of contamination of each of the N sites, using any prior information regarding placement and movement.
The algorithm starts from an initial arbitrary choice of n sites, replacing them one by one with sites of greater
individual probability according to specific rules that ensure diversity of location. To test the algorithm in
particular cases we have simulated contamination patterns with complex (“Branching Process”) dependence
structure. As will be shown in the talk, it performs significantly better than Strategies (1) and (2) in a variety of
such cases. While the type of example is very special it provides a useful comparison of methods, showing that
the algorithm gives a quite promising procedure.

Finally the algorithm has been designed and tested for obtaining the confidence in complete clearance. In “less

toxic” cases where some non-zero contamination level is acceptable (e.g. in some radiological situations) it is
expected that modifications of the algorithm will be useful, and this is under current study.

7.

Technology Evaluation of Army Toxicity Sensors

Ryan James, Elizabeth Hanft | Battelle

Sharron Serre | U.S. Environmental Protection Agency, National Homeland Security Research Center

David E. Trader, Linda M. Brennan, Mark W. Widder, William H. van der Schalie | U.S. Army Center for Environmental
Health Research

Abstract

U.S. EPA National Homeland Security Research Center evaluated the performance characteristics of two rapid
toxicity sensors that will be used as part of the U.S. Army Environmental Sentinel Biomonitoring program to test
for the presence of a wide variety of chemical contaminants in drinking water. The sensors evaluated were
Electric Cell-substrate Impedance Sensing (ECIS) and the Nano-Intelligent Detection System (NIDS) ACE™ Rapid
Test for Acetylcholinesterase Inhibitors. The sensors do not identify or quantify the chemicals; rather they serve
as screening tools to establish whether or not drinking water is potentially toxic or remains toxic following
treatment or decontamination. The sensors were evaluated with 18 different individual industrial chemicals,

Conference Report
40




pesticides and rodenticides. Solutions of the contaminated water (CW) samples using a minimum of three
concentrations of each chemical with four replicates for each concentration were prepared in deionized water
(DI). In addition to the CW samples, six interference chemicals (ICs) were also tested. The ICs samples were
prepared using chemicals that might be present in clean drinking water, such as chlorine and chloramines. These
were analyzed with four replicates of a single concentration. The sensors were also evaluated for operational
factors such as ease of use, field portability, and throughput.

CW samples were considered detected if the sensor responded positively to all four replicates. Because the
ultimate goal is for these two sensors to be combined into a single analysis tool, results will be presented that
provide an overall summary (percent of contaminants detected) for each sensor individually and combined to the
EPA human lethal concentration (EPA HLC), the Army human lethal concentration (AHLC), and the Army military
exposure guideline (MEG). Combined, the ECIS and ACE™ sensors were able to detect 83% of the contaminants at
the EPA HLC, 67% of the contaminants at the Army HLC, and only 6% (one contaminant) at the MEG. There was
minimal response from either sensor to six different possible interfering chemicals. Both sensors had a low rate of
false positive results in response to deionized water, 8% for the ECIS sensor, and 0% for the ACE™ sensor.

The views expressed are those of the authors and do not constitute endorsement by the U.S. Army.

8.
Mat

Aime

Identification of Hazard Mitigation Agents to Neutralize Dry Powder Biological

erials
e Ketner | Naval Surface Warfare Center Dahlgren Division

Abstract

The threat of adversaries using biological weapons reinforces the need for hazard mitigation strategies targeting
harmful biological materials. Currently, there is a lack of expedient decontamination methodologies for dry
powder biologicals such as Bacillus spores. Efforts including high heat, explosives, and gaseous acids have been
tried in the past and were unsuccessful. We are currently pursuing a new hazard mitigation strategy that involves
a combination of a sporicidal agent and a solvent with the aim of wetting the dry powder, allowing the sporicidal
agent to fully contact the biological material.

We identified 43 potential sporicidal agents and 24 solvents, producing a matrix of 1,032 combinations. We down
selected to a single optimized formulation through a series of qualitative and quantitative tests. We successfully
tested the optimized Counter Measure (CM) solution against five milliliters of target spores and 125 milliliters of
target spores.

Following the selection of the optimized CM solution, we ran several studies to help characterize it. These
included: testing the optimized CM solution on spores in different container materials to determine if there is any
adverse effect of the container material on the decontamination efficacy of the CM solution, and environmental
testing of the CM solution to characterize the product across a range of realistic environment conditions. Future
work includes characterizing the shelf life of the CM solution and testing against target materials with a range of
different physical characteristics representing the realm of the possible in terms of dry agent that may be
encountered. The end result of this effort will be a solution that can be used to neutralize the threat posed by a
dry powder biological agent.

9.

Decontamination of Surfaces Exposed to Organophosphates by Vapor Phase

Hydrogen Peroxide
Marek Kuzma, Jaroslav Cerveny | Laboratory of Molecular Structure Characterization, Institute of Microbiology

Kami
Libor

la Syslova, Petr Kacer | Department of Organic Technology, ICT - Prague
Panek | BLOCK a.s.
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Abstract

In recent history, chemical and biological counter-terrorism have come to the forefront of defense due to the
immense threat to public health and national security. It is evident that after the release of any chemical and/or
biological agent some level of decontamination is required before normal activities on the site affected can
resume.

Particular decontamination methods were tested and approved for some applications and have their advantages
and disadvantages. The use of vapor decontamination methods is quite easy and can be applied for a wide space.
Vapor phase hydrogen peroxide (VPHP) is very progressive technology. This agent seems to be very active for
decontamination and its elimination from decontaminated space is environmentally friendly, because it
decomposes to water and oxygen. There is rising interest in application of VPHP for decontamination of chemical
warfare and biologically active compounds. But there is only limited information about influence of VPHP on
chemical substances.

We were dealing with degradation of organic substances derived from phosphoric acid by VPHP. It was studied
insecticides, which represent a group of widespread toxic substances with structure features related to nerve
warfare agents. It was studied influence of various functional groups on the course of degradation and
degradation products. The decontamination process was followed by analytical methods to get information not
only about the kinetics of the process but to elucidate the structure of decontamination products. We have
studied both the effect of VPHP and potentiation of its action, especially with tertiary amines and UV radiation.

The results indicate substantial influence of the structure on the course of the decontamination and its products.
It was approved that already VPHP can decontaminate various phosphoric acid derivatives. The presence of the
sulfur atom substantially increases reactivity. In the case where the sulfur atom connects the phosphate group to
the rest of the molecule, it can result in disintegration of the molecule. We can expect that the same mechanism
would be probably also applied to the decontamination of warfare agent VX, which possesses such structure
moiety in the molecule. It was also studied synergic effect of VPHP with UV radiation and/or amine on the course
of the decontamination and degradation products.

Therefore, we guess that appropriate combination of VPHP with amine and UV radiation can be a powerful
decontamination method, which can be easily applied in large rooms or buildings exposed to warfare agents.

Acknowledgements
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10. Rapid uptake of cesium and americium by sequestering agents from complex

decontamination solutions
Carol Mertz, Michael Kaminski, Nadia Kivenas, Angela Tisch, Luis Ortega | Argonne National Laboratory

Abstract

After a malicious release of radioactivity, large urban areas may be contaminated compromising efforts by first
responders and law enforcement officials. Large-scale implementation of urban substrate decontamination
requires a balance between finding an effective decontamination formulation for the urban substrates and
maximizing sorption based upon the sequestering properties in the presence of the wash solution additives. In
addition, the technology should minimize hazards to the environment and personnel, and provide a rapid, easily
deployed and implemented decontamination effort that is cost-effective for full-scale implementation. We are
developing an inexpensive, water-based means of decontaminating an urban setting for restoring critical
infrastructure and operational activities after a radiological release to address these decontamination
requirements. Our decontamination technology is based on inexpensive and readily-available materials in large-

Conference Report
42




scale quantities. Water-soluble additives were tailored to preferentially remove the radioactive contaminants
from urban substrates followed by sequestration of the contaminant from the wash solution using a sequestering
agent. Results from batch partitioning measurements will be presented on the evaluation of various sequestering
agents for the sorption efficiency of cesium and americium in the presence of wash solution additives. The
sequestering materials tested were natural minerals and some man-made compounds, including illite,
vermiculite, silicon dioxide, chabazite, birnessite, clinoptilolite, montmorillonite and crystalline silicotitanate.
Testing examined the kinetics of cesium and americium sorption onto the materials from five minutes to one day.
In addition, wash solution additives and concentrations of additives were selected based upon previous work to
optimize removal of radioactive cesium and americium from urban substrates, such as concrete, asphalt, brick,
limestone and granite. Final recovery of cesium or americium using sequestering agents will be presented.

11.

Energy density-response relationships of bacterial spores to ultraviolet radiation:

a test of Haber’s Law
Karen Pongrance, Deborah Schepers | Excet Incorporated
Jana Kesavan, Jason Edmonds | U.S. Army Edgewood Chemical Biological Center

Abstract

Ultraviolet radiation has been thoroughly studied as a method to inactivate bacterial spores, making it a
commonly used decontamination method by the military, healthcare industry, food industry and others. This
investigation studied the effects of UVC radiation intensity levels and dosage time on Bacillus thuringiensis, a
surrogate for Bacillus anthracis. Although the bactericidal effects of UVC radiation have been well studied, it is
difficult to compare studies in the literature to one another because they use different wavelengths of light,
intensities, and exposure times. Haber’s Law states that the severity of a toxic effect depends on the total
exposure concentration times the duration time of exposure. This investigation thoroughly characterized the
energy density-response relationships of bacterial single spores and monodispersed clusters to ultraviolet
radiation. Three different time/intensity combinations were used where the total fluence delivered to the
particles remained constant in accordance with Haber’s Law. A low-power continuous lamp source (254 nm) was
used. The intensity was adjusted both by increasing or decreasing the distance between the lamp and the
samples, and by screening the lamp to achieve different intensity levels. Both single spores and clusters up to 10
micrometers of Bacillus thuringiensis were seeded onto filters and exposed to the UVC radiation. Culture analysis
was used to quantify the level of inactivation. Applicability of Haber’s Law to this relationship is discussed. The
goal of this work was to understand the fundamental interaction between photons and organisms in order to
allow for advances in the effectiveness of UV irradiation applications, and allow a point of comparison for studies
in the literature.

12.

Can You Beat a Garden Sprayer? Novel Methods of Decontamination of Bacillus

Anthracis Contaminated Soil
T. Pottage, A. Bennett, A. Crook, S. Hawkey | Health Protection Agency
L. Baillie | School of Pharmacy and Pharmaceutical Sciences, Cardiff University

Abstract

Bacillus anthracis is the causative agent of the disease anthrax. Anthrax is a potentially deadly disease to both
animals and humans, which is endemic in some areas of the world such as the Caucasus region on the border of
Europe and Asia. In some areas economic and time pressures lead to animals remaining unvaccinated, and the
disposal of some fatally infected animals is inadequate leading to the contamination of the surrounding area and
then potential future infection of animals and humans. A UK Home Office funded project lead by Cardiff
University in conjunction with the Health Protection Agency, UK, and Kafkas University, Turkey, investigated using
novel chemical and physical decontamination methods to remediate anthrax contaminated soil.
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The investigations studied whether the addition of two germinants (alanine and inosine) to anthrax contaminated
soil would increase the effectiveness of two commonly available biocides, PeraSafe and hydrogen peroxide. The
biocides were tested under a range of conditions from: a) direct liquid addition to soil within the laboratory, b)
application to an anthrax contaminated burial site using a garden backpack sprayer, c¢) using an atomiser to
produce a vapour of the biocides and d) the additions of the biocides to the soil then processed through a
commercial reactor technology.

Preliminary studies were completed in the laboratory on small soil samples to determine the effectiveness of the
germinants and biocide combinations in vitro. The results from these studies showed a concentration of 5000ppm
PeraSafe was the most effective biocide. These parameters were then scaled up and tested in the field using the
three technologies at different burial sites and separately with collected contaminated soil. The reactor
technology was unable to achieve the necessary temperature to decontaminate the soil passed through it;
Further complications whilst using hydrogen peroxide lead to trials being stopped with this device and the
PeraSafe biocide then being focused on for the remaining duration of the study. Exposure of soil to germinants
for 1 hour and then PeraSafe for a further hour, applied using a backpack sprayer, saw a decrease in numbers of
vegetative organisms and total spore numbers of 1 log. The site exposed to the germinants and then PeraSafe
using the vapour atomiser did not see any reductions in vegetative organism numbers and only an approximate
0.5 log reduction in spore numbers.

The vapour atomiser and backpack sprayer were effective methods of delivering biocide to the areas, but
microorganism reduction is dependent on biocide concentration and the composition of the soil. The reactor
technology was found to be unsuitable for the application of soil decontamination.

13. Degradation of Aerosolized BG Spores via Ultraviolet Light
Jonathan Sabol | Excet Incorporated
Donna Carlile, Jason Edmonds | U.S. Army Edgewood Chemical Biological Center

Abstract

The ability to decontaminate air is a universal problem as aerosolized particles posing a risk to health are
ubiquitous. Some material, such as dust and molds, can be removed, at high efficiency from indoor air by
filtration. Any particulates that escape the mechanical capture rarely cause a serious health risk and are more of
an irritant and inconvenience. However, other airborne particulates, in the form of infectious microorganisms, are
still a serious health concern for building occupants. This is of great concern for high risk facilities, such as
hospitals, as well as governmental buildings vulnerable to malicious intent as witnessed in the 2001 anthrax
attacks. Hospitals have invested in air purification systems to reduce the airborne particulates, which can infect
hospital personnel, and to minimize the risk of exposing individuals with already compromised immune systems
to other infectious diseases. One technology which has been extensively studied is the degradation of
microorganisms by Ultraviolet irradiation. In our study, we have investigated the efficiency of UVC
decontamination of Bacillus spores as a function of irradiation levels and particulate size. Our results demonstrate
that larger particles are relatively unsusceptible to UV irradiation. While individual spores within a particle may be
inactivated, the particle as a whole unit potentially remains infectious.

14. Use of Fixatives to Prevent Bacillus anthracis Spore Reaerosolization
Mark Sutton, Staci R. Kane, Marilyn J. Ramsey, A. Celena Carrillo | Lawrence Livermore National Laboratory

Abstract

Many challenges exist in the successful outdoor decontamination of B. anthracis spores. High disinfectant
concentrations increase operational costs and risk to human health and the environment. Disinfectants are
corrosive, potentially damaging to surfaces and sensitive materials, and may be consumed by organic/chemical
backgrounds in the environment. No disinfectants have been demonstrated to be effective in soils or vegetation,
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and they pose long-term human health and environmental impacts. Additionally, some traditional
decontamination activities could promote spore transport through reaerosolization.

Fixatives are commonly used in a variety of hazardous material mitigation applications, such as radiological
contamination, methamphetamine cleanup, hazardous waste management, soil contamination encapsulation
(common for PCBs), asbestos encapsulation and dust suppression.

The application of fixatives can temporarily or permanently fix B. anthracis spores to surfaces. Through
agglomeration and fixation, the concentration of spores that may be resuspended in the respirable particle size
range (1-10 um) should be reduced. Thus, fixative applications may then be employed as a risk mitigation step
during first response and initial recovery activities to limit exposure and further spread of contamination.

Fixatives may be an inexpensive, rapid, and effective means to prevent reaerosolization and subsequent spread of
outdoor biological/radiological agents needed for large-scale incidents. Where limited resources are available for
decontamination, recovery efforts can focus on high priority locations and infrastructure. Lower priority areas can
be stabilized with fixatives to prevent resuspension, thus reducing inhalation health risks and subsequent
recontamination of cleared areas. Fixatives provide for Rapid Return to Service (RRS) for key transportation
corridors (roads) and critical infrastructure.

The fixative materials for this evaluation have previously been deployed in Japan following the events at the
Fukushima Diiachi plant to suppress the resuspension and subsequent migration and inhalation of radioactive
particles. Additionally, some fixatives are peelable from the surface after curing to trap and remove contaminant
particles. We have also investigating natural-based products such as horticultural oil as a means of preventing
resuspension and agglomeration of spores to larger than the inhalable range.

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National
Laboratory under Contract DE-AC52-07NA27344. LLNL-ABS-618052.

15. I-WASTE: EPA’s Suite of Homeland Security Decision Support Tools for Waste and

Disaster Debris Management and Disposal
S. Thorneloe, P. Lemieux | U.S. Environmental Protection Agency, Office of Research and Development
M. Rodgers | Eastern Research Group, Inc.

Abstract

In the U.S., a single comprehensive approach to all-hazards domestic incident management has been established
by the Department of Homeland Security through the National Response Framework. This helps prevent, prepare
for, respond to, and recover from terrorist attacks, major disasters, and other emergencies. A significant
component of responding to and recovering from wide-area or isolated events, whether natural, accidental, or
intentional (including chemical, biological, and radiological incidents), is the management of waste resulting from
the incident itself or from activities cleaning up after the incident. To facilitate the proper management of
incident-derived waste, EPA developed the Incident Waste Assessment and Tonnage Estimator (I-WASTE). I-
WASTE was developed by the U.S. EPA’s Homeland Security Research Program in partnership with EPA program
and regional offices, other U.S. government agencies, industry, and state and local emergency response
programs.

I-WASTE is an online web-based suite of decision support tools that provides quick and easy access to information
needed for making decisions associated with handling, transport, treatment, and disposal of waste and disaster
debris. I-WASTE includes calculators to rapidly provide rough estimates of the quantities and characteristics of
waste that would be produced by contamination incidents and subsequent cleanup activities in various building
types. It provides location-specific information to identify specific facilities and key contacts for managing waste
and debris. I-WASTE provides references to technical information, regulations, and other information that is
important for the protection of public health, first responders, and the environment. This presentation provides
an overview of I-WASTE and examples of recent uses.
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16. Assessment of Contamination Following Simulated Chemical and Biological
Attacks in a Public Building

Bob Muir, Erin James, Steve Wilkinson, Anusha Menon | ChemCentre, Resources and Chemistry Precinct

Abstract

There is currently a gap in Australia’s preparedness for a large-scale chemical or biological attack on a public
building or other significant infrastructure. This paper reports on a project which addresses the gap relating to the
procedures of evacuation, contamination assessment and decontamination of public buildings following a
terrorist release event. The research performed simulates a fictitious chemical (methyl isocyanate) and biological
(Anthrax) terrorist attack on a public building of political importance in Western Australia.

The physical and chemical properties of either pathogenic organisms or toxic substances make them attractive
weapons for terrorists to use against civilians. A chemical attack would be more effective if it took place in areas
where the toxic material could be confined and where people are likely to gather en masse. For example, a
subway system or government buildings are prime candidates.

A recent Australian Government CBRN Risk Environment Statement states, “Toxic chemical attacks are of concern
due to recent terrorist use of these materials overseas. The consequences of an attack are potentially very
serious, and there are significant vulnerabilities to be addressed” (CBRNSSC, 2011).

Toxic chemicals (Tokyo subway Sarin attack 1995) and Biological agents (the Amerithrax incident) have been used
in the past against civilian populations. In addition to causing a number of deaths, many more were wounded and
hospitals and first responders were overwhelmed.

To characterise the spread of such contaminants and determine the effectiveness of decontamination efforts in
order to declare a facility safe for public occupancy requires significant effort.

A disused laboratory/office facility was used in this project where we released both sulfur hexafluoride (SF6) as a
simulant for methylisocyanate and Bacillus thuringiensis (Bt) formulation (Dipel®) as a simulant for Anthrax. The
Bt spores were tracked by collection on deposition plates and the SF¢ by real time measurement with infrared
spectrometry and by sample collection in foil bags followed by laboratory analysis by gas chromatography with
electron capture detection (GC-ECD).

A Data Quality Object (DQO) document was written to capture all information pertinent to the decision making
process for pre and post-decontamination phases of the study. The sampling plan was determined and the
degree of contamination subsequently visualised using software tools (VSP).

Pseudo-real time monitoring of chemical and biological simulant species allowed the flux and dispersion of
‘agents’ to be evaluated. A simple model of the building compartments was built (using CONTAM) and the results
compared to the experimental data. Of interest are the findings that spores travel to the building periphery in a
short timescale and that months after the building had been left unoccupied it was possible to re-suspend viable
spores simply by walking through the affected area. This has implications for first responders investigating
suspicious substance or “white powder” incidents.

17. Screening Bacillus thuringiensis Isolates for Characteristics that Simulate B.

anthracis and are Useful for Environmental Tests
T.L. Buhr, A.A. Young, Z.A. Minter, C.A. Johnson, N. Kennihan, D.C. McPherson | Naval Surface Warfare Center Dahlgren
Division

Abstract

Seventeen B. thuringiensis isolates were phenotypically characterized for potential as B. anthracis simulants.
Spore preparations were screened for pre-harvest heat-resistant titers (threshold > 1e8 spores mL™; objective >
1e9 spores mL), spore purity (threshold >90% purity; objective >95% purity), a spherical-equivalent spore
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diameter with a statistical mode of 1-1.5 UM, presence of exosporium, and the absence of crystal toxin. Each
isolate was also screened on tryptic soy agar for colonies that could be isolated and easily quantified. Eleven B.
thuringiensis isolates surpassed all of the phenotypic criteria thresholds and eight isolates passed the phenotypic
criteria objectives as simulants for B. anthracis spores. These B. thuringiensis isolates may potentially be used for
repeated environmental releases to test biological detection and re-aerosolization.

18. Decontamination of Materials Contaminated with Bacillus anthracis and Bacillus

thuringiensis Al Hakam Spores Using PES-Solid, a Solid Source of Peracetic Acid
T.L. Buhr, C.M. Wells, A.A. Young, Z.A. Minter, C.A. Johnson, A.N. Payne and D.C. McPherson | Naval Surface Warfare
Center Dahlgren Division

Abstract

Aims: To develop test methods and evaluate survival of Bacillus anthracis Ames, B. anthracis ASterne and B.
thuringiensis Al Hakam spores after exposure to PES-Solid (a solid source of peracetic acid), including PES-Solid
formulations with bacteriostatic surfactants.

Methods and Results: Spores (27 logs) were dried on seven different test materials and treated with three
different PES-Solid formulations (or preneutralized controls) at room temperature for 15 min. There was either no
spore survival or less than 1 log (<10 spores) of spore survival in 56 of 63 test combinations (strain, formulation
and substrate). Less than 2.7 logs (<180 spores) survived in the remaining seven test combinations. The highest
spore survival rates were seen on water-dispersible chemical agent resistant coating (CARC-W) and Naval ship
topcoat (NTC). Electron microscopy and Coulter analysis showed that all spore structures were intact after spore
inactivation with PES-Solid.

Conclusions: Three PES-Solid formulations inactivated Bacillus spores that were dried on seven different
materials.

Significance and Impact of the Study: A test method was developed to show that PES-Solid formulations
effectively inactivate Bacillus spores on different materials.

19. UV-C Decontamination of Aerosolized and Surface Bound Single Spores and

Bioclusters
Jana Kesavan, Deborah Schepers, Jerold Bottiger, and Jason Edmonds | U.S. Army Edgewood Chemical Biological Center

Abstract

Biological particles that are intentionally and un-intentionally produced are rarely composed purely of individual
organisms but rather are clusters of organisms physically bound to one another. The organisms residing on the
surface of a cluster are susceptible to environmental stresses and decontaminants, but they protect the
organisms within the core of the cluster, resulting in decontaminating biological clusters harder to achieve. The
use of ultraviolet irradiation is an option for decontaminating biological particles on surfaces and in air, and
previous studies have been conducted with surface fixed particles, aerosolized single spores, or poorly
characterized polydispersed aerosol particles making comparisons between studies difficult. This study is
intended to evaluate the effect of UV-C irradiation on monodispersed spore clusters with mean diameters of 2.8
pum and 4.4 um, and compare them to single spores of Bacillus atrophaeus subspecies globigii (BG) on fixed
surfaces and in air. The data were fitted to decay models and the rate constants were determined. The results
showed that the rate constants were higher for single spores and it decreased as the size of the cluster increased.
The Dgg, the value at which 90% of the colony forming units has been rendered non-culturable, for single spores
on surfaces is 138 J/m?, and 725 J/m? and 1128 J/m? for the 2.8 um and 4.4 um particles, respectively. The Dgy
value for single spores in air is 27 J/m?, and 42 J/m? and 86-94 J/m? for the 2.8 pm and 4.4 um particles in air,
respectively. The study demonstrates that the decay rate of spores contained in the clusters is universally
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dependent upon the overall particle size and it is harder to inactivate clusters on surfaces compared to clusters in
air.

20.

Decontamination, Decommissioning and Closure of the U.S. Chemical Stockpile

Disposal Facilities
Amy Dean | JPEO-CBD

Abstract

With completion of the destruction of the U.S. chemical weapons stockpile under the Joint Program Manager
Elimination (Provisional) (JPM E (P)) (formerly part of Chemical Materials Activity (CMA)), the JPM E (P)’s focus
transitioned to the decontamination and decommissioning of the chemical agent destruction facilities. The
strategy established by JPM E (P) to support the decontamination and closure efforts is endorsed by the National
Research Council (NRC), U.S. Environmental Protection Agency (EPA), various state environmental agencies, and
the Centers for Disease Control and Prevention (CDC). The closure strategy was crucial in managing the closure
effort and communicating the approach to affected stakeholders.

The destruction facilities are complex industrial facilities that require a suite of decontamination methods
including chemical, mechanical, and thermal techniques. JPM E (P) developed expertise and cultivated a well-
trained workforce in these decontamination methods and capabilities. Examples include: room isolation;
contamination control; air monitoring methods for verification of contamination levels; waste characterization;
transportation and disposal; development and validation of sampling methodologies and risk
assessments/models. Sampling and air modeling protocols, training and procedures were created to ensure
accurate assessment of contaminated areas and an “all hazards” approach to the decontamination process was
applied. Potentially contaminated facilities are evaluated by room or area, using grid area sampling
methodologies, tenting and air monitoring, and additional techniques to assess levels of contamination. These
established methods support prompt decision making in the field during decontamination operations. Laboratory
systems for air monitoring are built with fixed and mobile options and are capable of expedited analysis to
provide continuous feedback of decontamination progress to focus cleanup operations. Additionally, JPM E (P) is
managing unique and mixed waste media encountered during decontamination and decommissioning that often
require innovative characterization and management. JPM E (P) has successfully decontaminated and closed four
facilities and by the end of 2013 will have completed closure of four additional facilities.

Currently, JPM E (P) is working with Department of Homeland Security (DHS), EPA and CDC on methods to
address the nation’s response to a terrorist attack involving chemical agent. Specifically, JPM E (P) is proving
recommendations based on their experience with tenting and sampling methodologies to determine whether
decontamination of an area or facility has been successful. JPM E (P) is also recommending unventilated
monitoring testing procedures to verify decontamination levels are achieved so that facilities can be released
back to workers or the public in the shortest amount of time possible. Waste management of chemical agent
contaminated material is another groundbreaking area where JPM E (P) has developed standards and protocols
that are being leveraged for emerging threats.

JPM E (P)'s decades of research and experience with decontaminating large industrial sites has proven
instrumental in supporting U.S. domestic preparedness efforts. JPM E (P) has real world experience to handle real
world risk.

12.

Concurrent Sessions 3

Biological Agent Fate and Transport
Moderated by Marshall Gray
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Reaerosolisation of Bacterial Spores from Indoor Surfaces
Susan Macken, Simon Parks, Jimmy Walker, Allan Bennett (Presenter) | Public Health England

Abstract

Contamination of indoor surfaces with biological agents will occur in the event of a bioterrorism incident. These
deposited micro-organisms will provide an exposure risk for those who enter these areas. While direct contact
with surfaces can be minimized there will be a risk of re-aerosolisation of deposited agent as personnel walk
across flooring. This risk may lead to access to areas being limited to those wearing high level PPE prior to
decontamination. This study has quantified re-aerosolisation, caused by a walking person, from two commonly
used flooring surfaces to understand the risks of exposure to personnel from floors contaminated with
pathogens.

A smooth PVC monolayer and a cut-pile industrial carpet, such as might be found in offices and other indoor
settings, were contaminated with Bacillus atrophaeus spores deposited from a fine aerosol using an artist’s air
brush. A range of air samplers placed at different heights (Andersen 6-stage, Sartorius MD8, Casella slit sampler)
were utilised to quantify and fractionate the aerosol generated when a person walked over these floor coverings,
in an environmental chamber. Results were expressed as a percentage re-aerosolisation factor to represent the
ratio of air to surface concentration. The results demonstrated a highly significant difference between re-
aerosolisation factors from carpet and PVC. Aerosol concentrations were greatest at floor level. The aerosol
concentrations obtained at a height of 1.5m were on average ca50% of the floor concentration. Average
aerodynamic particle diameter for aerosols derived at 1m from carpets and PVC was 2.18um and 3.24um,
respectively; which are within respirable range. There was greater contamination on boots worn by the operator
following activities on carpet, compared to PVC.

These studies are continuing and are planned to investigate the effect of factors such as deposition method,
environmental factors and a wider range of floorings and participants.

Questions, Answers, and Comments
Q: Do you know when you used the sprayer whether the droplets reached the surface wet? Do you think
recovery efficiency on a nonpolar surface could explain a lower fraction on the nonpolar surface?
A: It was wet. What we measured is a ratio of what we recovered, not the actual deposition. We did studies on
efficacy and about half a log of that difference was due to recovery efficiency, but the difference was three logs.
Q: Was there an order in results to the type of steps?
A: The difference between them was very subjective. Heavy walking resulted in less reaerosolization than
medium walking.

Informing Response and Recovery Decisions: The Scientific Program on

Reaerosolization and Exposure (SPORE), A Program Overview

M. Gray (Presenter) | U.S. Environmental Protection Agency

D. Bansleben, M. Moe | U.S. Department of Homeland Security

S. Paikoff | U.S. Department of Defense

A. Weber | U.S. Department of Health and Human Services, Centers for Disease Control and Prevention

J. Koerner | U.S. Department of Health and Human Services, Assistant Secretary for Preparedness and Response

Abstract

Knowledge gaps exist in the understanding of the public health and environmental impacts of reaerosolization of
Bacillus anthracis (anthrax) in an outdoor environment. Fundamental questions such as reaerosolization rates, the
use of surrogates, spore preparation, effect of surface variability, temperature and humidity influences, fate and

Conference Report
49




transport, temporal decay, and other factors may influence response and recovery decisions related to
reaerosolization.

To address these gaps, the Department of Defense (DOD), the Department of Health and Human Services (DHHS),
the Department of Homeland Security (DHS), and the Environmental Protection Agency (EPA) are partnered in
the interagency Scientific Program on Reaerosolization and Exposure (SPORE).

The session will provide an overview of the SPORE initiatives, objectives, current research, and future plans.

There were no questions for this presenter.

Quantitative Analysis of Resuspension

R.W. Wiener (Presenter), M. Gray, W. Calfee, S.D. Lee | U.S. Environmental Protection Agency
D. Bansleben, M. Moe, J. Hogan | U.S. Department of Homeland Security

T.Kar | U.S. Department of Defense

A. Eisner | ALION

Abstract

The Scientific Program on Reaerosolization and Exposure (SPORE) seeks to provide an understanding of
reaerosolization to make informed decisions to reduce risk in the event of a release of a biological agent. The
biological agent of key interest is Bacillus anthracis (anthrax) spores, which have the capacity to produce mass
casualties and are highly persistent in the environment.

If a bioagent, such as anthrax, were released in an urban area there is a high likelihood that the release would go
undetected for a period of days. Once the release has been identified decision makers will have to determine the
continued exposure risk to the population and the need for decontamination of the area contaminated by the
agent. The continuing risk of exposure to the population after the initial release may be principally due to
resuspension of the agent by natural and anthropogenic forces.

The purpose of this research project is to develop a quantitative understanding of the resuspension of anthrax
spores from common environmental surfaces. Additionally, we will determine the confidence and suitability of
the biological simulants Bacillus thuringiensis var kurstaki (Btk) or Bacillus atrophaeus subspecies globigii
(formerly Bacillus globigii [Bg]) for B. anthracis (Ames strain) for use in environmental studies where particle
resuspension is the critical parameter. The materials to be tested include concrete, asphalt, and glass. Tests will
be performed at the Dugway Proving Grounds, UT, and at the Environmental Protection Agency, Research
Triangle Park, NC.

There were no questions for this presenter.

Experimental and Sampling Design for a Quantitative Investigation of the

Resuspension of Anthrax and Surrogates under Controlled Conditions
A.D. Eisner (Presenter), Z. Drake | ALION
R. Wiener, M. Gray | U.S. Environmental Protection Agency

No slides were made available for inclusion.

Abstract

Over the past decade the release of the Class A biological agent Bacillus anthracis (anthrax) has been deemed a
serious public health risk. Such a release has the potential to produce mass casualties, and its spores are highly
persistent in the environment. Numerous studies have identified the potential for anthrax to resuspend, after it
has been released outdoors and has settled onto surfaces. Unfortunately, there has been a dearth of quantitative
information about the behavior of anthrax spores. The mechanisms governing resuspension are complex, and
developing a quantitative database is difficult and time consuming.
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The Department of Defense (DOD), the Department of Health and Human Services (DHHS), the Department of
Homeland Security (DHS), and the Environmental Protection Agency (EPA) are now collaborating in the Scientific
Program on Reaerosolization and Exposure (SPORE), which has provided the funding and direction for this study.
The primary objective of SPORE is to develop a quantitative assessment of the risk of public health exposure from
the resuspension of B. anthracis spores should an event happen in which anthrax is released outdoors into an
urban environment.

One of the aims is to determine the suitability of the biological simulants Bacillus thuringiensis var kurstaki (Btk)
as a surrogate for B. anthracis (Ames strain) in terms of resuspension from surfaces, represented in this research
by coupons made of variety of outdoor materials. The end point for the experimentation is to compare two sets
of data, one acquired from EPA using surrogates and the second from DPG using Ba-Ames. For the purpose of
these experiments two small resuspension wind tunnels (RWT) and two resuspension chambers have been built.
Design of the RWTs was predicated on extensive CFD modeling of particles’ detachment and movement under
the impact of the novel slotted traversing jet. The height of the jet, the angle of the impinging air on the coupon,
and the speed of the actuator can all be changed as desired. The operational principle of the detachment
experiment is based on a total collection of all detached spores. The biological extraction requirements imposed a
need to have filters no larger than 10 cm in diameter. Therefore, multiple filters have been installed to obtain a
reasonable air velocity and directionality in the tunnel. The experimental variables that have been selected for
this study are spore type (Btk, Bg, and Ba-Ames), spore preparation (liquid slurry, dry powder, and refined
powder), jet velocity (low, medium, and high), surface type (glass, roofing material, and concrete), and roughness
level of each surface type (smooth, rough, and very rough).

A series of tests was conducted to establish nozzle jet impact on various surfaces. In these tests coupons laden
with Btk spores were subject to a series of jet sweeps under step-wise increased jet air pressure. We found that in
the case of smooth glass, spore resuspension increased by order of magnitude when nozzle jet velocity increased
from 10 to 15 m/s. In case of smooth concrete and rough glass, increase of resuspension was more gradual as jet
velocity was increased from 0 to 15 m/s. The total percent resuspended calculated from the filter data was
0.083% for smooth glass, 0.013% for rough glass, and 5.4% for smooth concrete.

Questions, Answers, and Comments
Q: You said spores were deposited wet, but when you ran the experiments, had they dried?
A: We established droplets initially that were 20 microns in size. We than waited to ensure everything settled.
The coupons were left to dry entirely. By measuring the water content in various coupons, we established how
many hours they need to equilibrate in the temperature humidity chamber.
Q: Is there a pulse or a slowly ramping up jet?
A: The pressure is preset and the valve is opened. Compressed air is delivered with a huge volume. The velocity
is established almost instantaneously. Once it is going, the switch is flipped to start the traverse. The entire
surface of the coupon is subjected to the same force. The length of the jet was essentially the length of the
coupon.
Q: The level of the surface is across the bottom. Why did you do that?
A: In the literature, you find researchers that put the test surface in the middle of the tunnel to achieve the
highest velocity. We decided to use an air jet as a major source of particle detachment, so we think it is a better
way than a wind tunnel. In terms of potential losses behind the coupon (3/4 inch high), they were insignificant
Q: Do you use another fan?
A: Yes, there is one in the exit part of the tunnel to generate the main motion that is responsible for particle
delivery.
Q: What if you put the fan in front instead of the back?

Conference Report
51




e A:In terms of air movement, it is determined by pressure gradient. It is just a matter of convenience. | don’t
think it matters. There are other engineering issues; fans warm up the air and if you pressurize the system, there
could have been spores flying out through gaps.

13. Concurrent Sessions 3

Chemical Agent Fate, Persistence and Transport
Moderated by Larry Kaelin

Predictive Modeling of Transport Processes at Environmental Interfaces Following

Chemical or Radiological Contamination
James Hunt (Presenter) | Beaufort
Adam Love | Johnson Wright, Inc.

Abstract

Predictive transport models are necessary for development of operational plans under different scenarios
regarding emergency response and subsequent remediation to lower future risk. The environmental fate of
chemical, radiological and biological weapons has sufficiently matured to consider the development of predictive
models that could be extended beyond the experimental conditions that were utilized in model development.
While experimental measurements can be fit to various models, the goal has been to develop models that can
predict transport under the range of conditions expected for the environment, the relevant surfaces, and the
specific agent. The development of predictive models is illustrated using chemical warfare agent evaporation data
collected at Edgewood Chemical and Biological Center (ECBC) in their 5 cm wind tunnels. The model utilizes
chemical agent vapor pressure as a function of temperature, estimates of turbulent interfacial mass transfer
coefficients, and assumed liquid agent geometry on an impermeable surface. The model is calibrated using one
set of experimental results and model applicability is demonstrated for experimental conditions involving
different temperatures, wind speeds, and liquid droplet volumes. Overall, droplet lifetimes are predictable within
a factor of 2 — an accuracy that meets typical operation planning needs. Two challenges in model predictability
are illustrated with observations from field experiments where liquid water dynamics within porous media are
coupled with chemical and radiological agent transport processes. The first example is the “rain event” where
chemical agent releases from field soils following light rain was unanticipated and placed field personnel at risk.
The other example is the movement of cesium into porous media following a simulated explosive device that also
mobilized liquid water. The coupling of chemical and radiological agents to liquid water dynamics within porous
media has not been fully explored. These examples illustrate an approach to agent transport and remediation
that combines experimental measurements with predictive modeling. Thus, additional fate and transport
expertise is necessary to ensure robust operational plans can incorporate these common variations in
environmental conditions. More generally, there remains a need for an integrated modeling approach that can
assess overall system sensitivity to individual processes, which is needed in planning, risk assessment, and
remediation.

Questions, Answers, and Comments
e Q:Was it possible to test what had evaporated off?
e A: Edgewood (ECBC) did that, Lawrence Livermore National Labs analyzed the coupons for agent that was
remaining but neither lab did both at the same time.
e Q: Talking about GB maybe forming a skin or surface and impeding evaporation. Do you think that would be
more typical for sulfur mustard? Was there any clue on why it acted that way?
e A:That’s the problem, this analysis was after the experiments were done; there is no way to go back and ask.
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Adsorption and Desorption of Chemical Warfare Agents on Activated Carbons: Impact

of Temperature and Relative Humidity
Lukas Oudejans (Presenter) | U.S. Environmental Protection Agency
Kent Hofacre, John Shaw, Anbo Wang | Battelle Memorial Institute

Abstract

The known threat of a chemical agent release in a building or transportation hub is necessitating the
development of a research program that evaluates potential decontamination strategies. Hot air ventilation is
being considered as an approach for the decontamination of surfaces contaminated with chemical warfare agents
(CWAs). It is, however, likely that the effluent during hot air fumigation will contain CWA vapors well above the
airborne exposure limit, which will need to be captured prior to release of the CWA-loaded hot air to the ambient
environment. A building’s heating, ventilation, and air conditioning (HVAC) system could be used to capture the
CWA:s if equipped with carbon filters. It is expected that such capture will occur from air flows at elevated
temperatures and relative humidity (RH), because of the nature of the decontamination approach. Temperature
and RH may affect the capability of carbon in the air filtration system to capture the CWA (or CWA
decontamination by-products). Results are presented from a systematic study to determine the dynamic
adsorptive capacity for GB and HD on activated carbon beds through measurement of the breakthrough curves as
function of temperature, and RH. The subsequent measurement of desorption curves of the CWA from the
activated carbon indicates whether off-gassing from activated carbon air filters is a potential concern when they
are removed from service. Results of this study are intended to be used by decision makers to facilitate the
development of remediation plans following a chemical contamination incident where a hot air decontamination
process is considered.

Questions, Answers, and Comments
Q: Are the carbon beds at time zero at the temperature of the experiment? Or are you relying on the
temperature of the air flowing through it?
A: The temperature sensor was located just above the carbon bed and is in a controlled environment where the
temperature is controlled, plus the carbon bed was equilibrated for 24 hours, so at time zero the temperatures
are the same.
Q: Using hot air for decontamination and bringing the temperature up and pulling it through the system, by the
time it gets to the filter, hopefully we’ve had a drop in temperature, wouldn’t that increase the filter efficiency?
A: That’s a valid point, indeed sometimes the HVAC system the filters may be much further away and there may
be cooling equipment or even stay at the same temperature which also provides a chance of condensation.
Q: Are you sold on using the carbon? Is it necessary? Isn’t it easier just to take the exhaust and put it through a
wet scrubber? Bubble it through water?
A: Those are other alternatives; there is a presumed presence of activated carbon beds already in HVAC systems,
that may be the first option; but there may be alternatives.
C: Usually you would have a second carbon bed behind it and have a second stack behind it to make banks

14.

General Session 4
Low Tech/Self Help

Moderated by Emily Snyder and Charlie Fitzsimmons

Assessment of RDD Contamination Removal from Laundering Soft Porous and Bulky

Materials
Karen Riggs (Presenter) | Battelle Pacific Northwest Division
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Emily Snyder, John Drake, Kathy Hall, Jeff Szabo | U.S. Environmental Protection Agency, Office of Research and
Development, National Homeland Security Research Center

John Cardarell | U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Office of
Emergency Management’s Consequence Management Advisory Team

Elizabeth Hanft, Michael Lindberg | Battelle Memorial Institute

Abstract

Radiation contamination from the release of a radiological dispersal device (RDD) or an accident at a nuclear
reactor facility is a potential threat. The U.S. Environmental Protection Agency (EPA) is responsible for
environmental cleanup after the release of contamination from an RDD and may provide recommendations for
actions that can be taken by the public to mitigate their exposures. Current guidelines for handling contaminated
clothing recommend removing the contaminated item and placing it in a bag. The general public may
unknowingly wash contaminated items or they may wish to launder items to reduce the contamination. The
impacts of the general public knowingly or unknowingly washing their contaminated clothing are not fully
characterized.

Previous research has demonstrated methods for determining the effectiveness of laundering for removing
cesium, a potential contaminant that could be used in an RDD.

Results showed that laundering cloth swatches removed 92-97% of the contamination. The focus of the recently
completed research was to build on previous studies in this area. Specifically, the current studies are focused on
the efficacy of laundering soft porous and bulky materials, repeat washing, and laundering without detergent.
The effect of laundering the contaminated swatches with uncontaminated clothing was also examined. Swatches
of cotton and polyester materials (15 cm x 15 cm) were used to simulate clothing, and swatches prepared from a
cotton comforter and towels (30 cm x 30 cm) were used to represent more bulky household items that could be
laundered. A front-loading washing machine and liquid Tide HE detergent were used for this research. The
swatches were contaminated with Cs-137 and laundered under different temperature conditions with and
without detergent.

Laundering the swatches removed greater than 91% of the contamination for all materials studied in this work,
except for the swatches made from a cotton comforter, for which 68% of the contamination was removed. The
wastewater exiting the washing machine was collected after each load and measured for activity. A material
balance indicated that the majority of the Cs-137 contamination ended up in this wastewater. Additionally, in
tests where uncontaminated clothing was laundered with contaminated swatches, approximately 30% of the Cs-
137 ended up on the uncontaminated clothing. Finally, there appeared to be an accumulation of the
contamination in the washer over the testing period. These results will be presented and discussed.

Questions, Answers, and Comments
Q: How realistic do you think the clothing contamination was as compared to an actual RDD incident?
A: After the materials were spiked with the liquid solution, they were dried prior putting them in the washing
machine. This may not be entirely representative of how the materials would be contaminated after an RDD.
We’re open to suggestions.
Q: You measured the activity on the clothes after decontamination. How do you measure this activity?
A: We used a BEGe detector to measure *’Cs gamma radiation.
C: The follow-on study with the dryer would be very valuable. | would be interested to see if the fabric sheets
might make a difference.
Q: Did you consider any of the residual contamination in the washing machine?
A: Yes, we did a quick non-destructive analysis count of the entire washing machine using the BEGe detector.
We did not pull it apart. We did detect some residual contamination in the machine.
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Evaluation of Compressed Air Dusting and Vacuuming for Radiological

Decontamination of Sensitive Equipment
Ryan James (Presenter), Ryan Stowe, Eric Burckle | Battelle
Emily Snyder | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

In a Nuclear Incident Response Team Federal Emergency Management Agency funded effort, EPA’s Homeland
Security Research Program is conducting experiments that have determined the efficacy of compressed air
dusting (CAD) and vacuuming (VAC) for the removal of radiologically tagged simulated fallout material (RTSFM)
from the surfaces of several types of sensitive equipment (SE). SE refers to items that would be immediately
important for decontamination and recovery efforts after the detonation of an Improvised Nuclear Device. The
RTSFM was generated using sand that was sieved to isolate three distinct three particle size ranges: less than 150
micrometers (um), 150-250 um, and greater than 250 um. Each particle size range was then tagged with a unique
radionuclide. The smallest particles were tagged with cesium-137, the middle particle sizes were tagged with
cobalt-60, and the largest particles were tagged with strontium-85. The removal of the RTSFM using these two
methods (CAD and VAC) was tested on six different types of model SEs (number pad keyboards, cell phones,
handheld radios, pulse oximeter, automated external defibrillator, and a fabric medical kit). The RTSFM was
applied to the surface of the SE via dry particle deposition. Following deposition of the RTSFM, the gamma
radiation from the contaminated SE was measured. The CAD and VAC was then be used to decontaminate each
piece of SE. The residual gamma radiation emitted from the “decontaminated” SE was then measured and a
decontamination factor (i.e., efficiency of radionuclide removal) was calculated. Results will be presented that
include the quantitative (i.e., decontamination factor) and qualitative performance (operational considerations)
of the CAD and VAC on each type of SE.

Questions, Answers, and Comments
Q: Would a recommendation to responders be to use keyboards with touch pads?
A: Absolutely. Looking at these data, any equipment with open space or hidden space is going to be hard to
decontaminate. Anything with a flat plastic surface would be better to decontaminate with these tools; blowing
the keyboards with compressed air was not effective and risked the spread of contamination.
Q: Before contamination, were the surfaces greasy or cleaned?
A: They were new equipment. No additional cleaning was performed.

Efficacy of Sporicidal Wipes on Select Surfaces
Kathryn Meyer (Presenter) | ORISE
M. Worth Calfee, Lukas Oudejans | U.S. Environmental Protection Agency

Abstract

Four sporicidal wipes (three with sodium hypochlorite and one with hydrogen peroxide/peracetic acid active
ingredients) and two disinfecting wipes were quantitatively evaluated for their ability to inactivate Bacillus
atrophaeus spores dried onto non-porous surfaces. Using the ASTM WK32908 method, liquid aliquots of B.
atrophaeus spores were dried onto glass Petri dishes and exposed to the test chemical of either a sporicidal wipe
(Clorox™ Bleach Germicidal, Sani-Cloth® Bleach Germicidal, Dispatch® Hospital Cleaner, Steriplex® SD) or
disinfecting wipe (Lysol® Disinfecting, Clorox® Disinfecting) through a prescribed pattern of wiping. Following
exposure for a specified time of contact, survivorship of the spores was assessed by quantification of the
remaining viable spores, both on the glass Petri dish and on the wipe itself. Preliminary results suggest the
Bacillus spore removal/inactivation efficacy varies considerably by active ingredient. Additionally, results show
that the commercially available disinfecting wipes were not able to kill Bacillus spores. Ongoing work will test the
top three performing wipes on test coupons made of several indoor building materials to determine their
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effectiveness in a larger-scale environment. Results of this study are intended to be used by decision makers to
facilitate the development of remediation plans following a biological contamination incident.

Questions, Answers, and Comments
Q: You mentioned painted drywall, what was it painted with?
A: It was a latex-based paint.
Q: Did you measure how wet the towels were compared to each other?
A: Yes; pretty consistent, 0.01-0.02 g/cmz.
Q: Did the plates stay wet the entire contact time recommended by manufacturers?
A: We wanted to test wipes for entire contact time, and if the surface dried, the manufacturers recommended
to re-wet it with a second wipe. We did have to do that for some wipes.
Q: Have you used these wipes on any PPE materials?
A: Not yet, the LDPE simulates sample bags or other plastics, thus far we’ve tested everything flat.

Inactivation of Bacillus Spores in Decontamination Wash Down Wastewater using

Chlorine Bleach Solution

Vincente J. Gallardo (Presenter), K. Scott Minamyer, Eugene W. Rice | U.S. Environmental Protection Agency, National
Homeland Security Research Center

Donald A. Schupp | Shaw Environmental & Infrastructure, Inc., a CB&I Company

Abstract

Wash water from the decontamination of various hard surfaces and personal protective equipment was
generated and spiked with Bacillus atrophaeus subspecies globigii spores to simulate wash down wastewater
containing anthrax spores. This spiked wash water was treated either with diluted household bleach (1:100,
2:100, 3:100, or 5:100 volume ratios of bleach:wastewater), or with a diluted bleach and vinegar solution (a
1:1:10 volume ratio of bleach:vinegar:wastewater), and the amount of spore inactivation measured. The majority
of the inactivation experiments were conducted at the 5:100 bleach:wastewater ratio. Prior to dilution, the
household bleach contained 6% sodium hypochlorite by weight. Inactivation testing was conducted at two
different temperatures: 22 °C and 4 °C. The chlorine level was monitored during the length of the inactivation test
(typically 30 minutes to 2 hours), and no decrease in the level was observed. The goal of this work was to produce
results that would form guidelines for using household bleach to treat wash down wastewater generated during a
cleanup of a building or other area contaminated with anthrax spores. Inactivation results will be given for
different wastewater types, bleach levels and water temperatures. At the higher temperature, greater than
99.9999% (6 log) removal was usually obtained in 30 minutes of contact time with the disinfectant. At the lower
temperature, a longer time (60 minutes) was often needed to obtain the same amount of removal.

Questions, Answers, and Comments
C: One challenge at this [US EPA RTP] site was meeting our mercury limits in the waste water. We did an
inventory of everything going down the drain and had to test bleach and Alquinox. | think it would be useful in
the future to maybe take a mercury sample just to see what’s there.
A: | didn’t realize that mercury was a problem when using bleach.
Q: Are there MCL targets for anthrax spores?
A: 1 would guess probably not. Before 9/11, no one cared about anthrax in drinking water.
C: In drinking water, you want to be able to show log reduction, you want to use a process that shows certain
performance rather than that you are meeting the target. You use a method that has been shown in the past to
give a certain reduction.
C: There are no MCLs; most are treatment techniques. For anthrax it’s even more unknown, but there are no
regulatory requirements, what we aim for is no detectable spores.
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C: It is extremely important for drinking water to use a certain contact time to have good removal.

C: About the use of a surrogate here; this goes back to the study that shows that they are less susceptible to
chlorine than anthracis. They are quite different, hydrophilic vs. hydrophobic, external spore, etc. We looked at
this on hairless guinea pigs as part of a human remains study. One study showed bleach was working, but didn’t
work on guinea pigs. It would be good to go back and test the virulent strain so that you don’t outsmart yourself
with a tried and true simulant.

C: To answer the question about the difference between BA and BG as a surrogate, if you recall the data
presented earlier, when we reduced the time to three minutes, we could get 99 % kill; so | know there are
differences, but | don’t think they are very important in a suspension environment.

C: Great comments and one piece of the research we aren’t seeing today is that there is a lot of work done on
different surfaces vs. these surrogates and decontamination methods; we want to come up with more
resistant/conservative surrogates; whether or not you can see surface differences or contaminant-specific
factors are what these studies show; great point and important thing is that there is a body of work supporting
the use.

15.

Concurrent Sessions 4

Biological Agent Persistence
Moderated by Matthew Magnuson

A Large-Scale Soil Survey of Genetic Markers Associated with Bacillus Anthracis and

Bacillus Species Across the Contiguous United States: A Joint USGS/USEPA Project

D.W. Griffin (Presenter) | U.S. Geological Survey, Coastal and Marine Science Center

E. Silvestri, C.Y. Bowling, T.L. Nichols | U.S. Environmental Protection Agency, National Homeland Security Research
Center

V.A. Luna | University of South Florida, Center for Biological Defense

C.A.O. Jean-Babtiste, D. Harbin, L.A. Hempel | Formerly at U.S. Geological Survey

T. Boe | Oak Ridge Institute for Science and Education Fellow with the U.S. Environmental Protection Agency, National

Homeland Security Research Center
D. Smith | U.S. Geological Survey

No slides were made available for inclusion.

Abstract

Soil samples collected for the U.S. Geological Survey (USGS) Geochemical Landscape Project, which covered the
contiguous United States on a sample site scale of ~1,600 km? (4,770 samples), were screened for the presence of
Bacillus sp. and Bacillus anthracis using a multiplex-polymerase chain reaction (PCR) method. Species of Bacillus
were detected in 60.3% of the samples (in 43 of the 48 States). B. anthracis was presumptively identified by PCR
in 83 samples. Subsets of these samples were sent to the University of South Florida’s Center for Biological
Defense for B. anthracis confirmatory analysis. Ten of the presumptive PCR positive samples were confirmed to
contain PX01 pag and lef and pX02 cap virulence markers (three samples in Alabama, two in Kansas and one each
in Maine, Missouri, New York, and West Virginia). Seven of the other presumptive PCR positive samples were
positive for the pX02 cap marker and two of these were also positive for the pX01 pag marker. PCR data were
evaluated statistically against land type, precipitation totals 1-day and 7-days prior to sample collection date, soil
moisture, and geochemical data. A significant correlation was noted between Bacillus sp. PCR positive samples
and total precipitation for 1-week prior to sample collection. No relationship was noted for B. anthracis. Statistical
analyses of geochemical data indicated numerous correlations with the variables examined for Bacillus sp. (both
negative and positive statistical correlations) and B. anthracis (negative statistical correlations). To evaluate the
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strength of the statistically significant PCR-based observations, geochemical data from sample sites located in
counties that reported cases or outbreaks of anthrax since 2000 were evaluated against counties within the same
states (MN, MT, ND, NV, OR, SD and TX) that did not report cases or outbreaks. Those data identified the
elements calcium (Ca), manganese (Mn), phosphorus (P), and strontium (Sr) as having strong positive correlations
with counties reporting anthrax outbreaks and questioned the strength of the PCR-based elemental correlations.
Threshold values based on the lowest geochemical concentrations of each of these elements and the lowest
significant average concentrations that gave a correlation were identified as prospective investigative tools in
determining whether an anthrax outbreak was ‘potential’ or ‘probable’ at any given geographic location in the
contiguous United States. While these elemental threshold values are preliminary in nature, they present
potential investigative tools that can be refined through future high-resolution studies.

Questions, Answers, and Comments
Q: Did you do an isotopic breakdown of any elements?
A: No. Not that it can’t be done; it was an issue of funding.
Q: Do you have any criteria for temporal area and depth?
A: The depth was at the surface. The sites were generated randomly through a program for sampling. There
were adjustments because access was denied to certain areas that are individually owned. There was a variety
of soil types and we didn’t target just one.

Persistence of Vegetative Bacillus Anthracis with and without Exposure to Ultraviolet

Radiation to Simulate Sunlight
Thomas Kelly (Presenter), Andrew Lastivka, Morgan Wendling | Battelle
Joseph Wood | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

The goal of this study is to assess the persistence (loss of viability over time) of vegetative Bacillus anthracis cells
on common materials and in soil, under normal laboratory conditions and when exposed to levels of ultraviolet
(UV) radiation simulating natural sunlight.

A fundamental part of the work has been the development of methods to reliably prepare high titer 100%
vegetative cell suspensions of B. anthracis with no formation of endospores. That development included selecting
initial inoculation conditions, confirming the effectiveness of heat shock procedures to distinguish vegetative and
sporulated B. anthracis, defining the growth curve of B. anthracis in liquid culture, monitoring this culture via
microscopy, and identifying the optimum point in the growth curve to maximize the cell titer while still achieving
a purely vegetative culture.

Persistence was quantified using colony forming units recovered from test samples at various elapsed times.
Qualitative techniques were also employed in some tests to assess growth or no growth of cells after 1 and 7 days
incubation time. Heat shocking of sample extracts was used to assess any sporulation of cells.

The resulting preparation procedure was employed in a series of tests including:

e Persistence of vegetative B. anthracis on material coupons of four types (topsoil, glass, bare pine wood, and
unpainted concrete) over a period of 1 hour under relative humidity (RH) conditions of approximately 30%
and 75%. These were initial scoping tests conducted under normal laboratory lighting conditions to assess
impact of material and RH on persistence.

e Persistence of vegetative B. anthracis on glass coupons over periods ranging from 15 minutes to 8 hours at
approximately 30% RH under normal laboratory lighting conditions. This test was conducted to facilitate
assessment of kinetics and compare results gathered from qualitative and quantitative assays.
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e Persistence of vegetative B. anthracis on topsoil coupons over periods from 1 to 120 hours at approximately
30% RH, with and without exposure to simulated sunlight. Since vegetative B. anthracis was most persistent
in soil, longer term tests were conducted using only this material.

The results of the persistence tests, including parallel tests with and without UV exposure, will be presented.

Questions, Answers, and Comments
Q: How are you certain the organism you were looking at was actually Ba?
A: It was based on colony morphology and plating and growing of the organisms.
C: All of the soil and other coupon materials were sterilized before use.
Q: Is it fair to say that after five days, if an outdoor area was contaminated with weaponized anthrax, it would
no longer be an issue as long as there was no rainfall?
e A:No. If you treated it with a germicide, you could be better off in terms of destroying the vegetative cells.
e Q: Could you explain how your sterilized the soil? In another program, they found that if you autoclaved soil,
spores can’t grow.
e A: It is autoclaved in bulk and portioned out to make the coupons. | have heard about that work you are
referring to, and | think it is an issue that needs to be looked at.

16. Concurrent Sessions 4

Water and Waste Water Treatment
Moderated by Matthew Magnuson

Investigation into U.K. Capability to Manage Contaminated Water
Carmel Ramwell (Presenter), Paul Robb, Nigel Cook | The Food and Environment Research Agency
Hasmitta Stewart | Government Decontamination Service

Abstract
As a part of a suite of wider work, a review was undertaken to investigate the UK capability to manage water
contaminated with chemical and/or biological entities.

The objectives of the study were to:

e Assess the current status of different treatment processes at sewage treatment works (STW) and (drinking)
water treatment works (WTW) in the UK

e Examine the current knowledge with regards to the fate of chemical and biological entities, and
decontaminants in treatment processes

e Examine the roles and responsibilities of government agencies and other governmental departments for
managing contaminated water, and

e Identify data gaps and make recommendations.

Although contaminated water will largely be dealt with at an STW, any losses to surface water can ultimately be
abstracted at a WTW, hence both STW and WTW were considered.

The suitability of different drinking water treatment methods for a number of chemical classes was taken mainly
from the US EPA Water Contaminant Information Tool (WCIT).

Common water treatment processes can treat a range of chemical and biological entities, but processes such as
activated carbon will only exist if the catchment has a specific risk e.g. pesticides. Only 1 biological was likely to
pose a potential risk as the relevant treatment method is not commonplace at UK WTWs. Another limiting factor
may be the capacity at the WTW to physically hold/dose sufficient disinfectant. Disinfection by-products can
generally be treated with standard WTW processes. WTWSs associated with aquifers are unlikely to cope with
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contaminated water as the water abstracted is ordinarily of high quality, thus only basic treatment processes will
be in place.

Common decontaminants are already used in the general day-to-day operation of STWs. Decontaminants will not
automatically have an adverse impact on STWs — depending on the dose in the incoming water.

Information on biologicals in STW was limited but it appears that biological agents are unlikely to be affected by
sewage treatment plants.

Generalizing, chemical agents that are water soluble, have a low sorption potential and a high volatilization
potential are unlikely to be removed within an STW, although such compounds may volatilize, particularly during
aeration.

The technology to manage highly contaminated and toxic wastewater exists due to use in, for example,
chemical/pesticide industries.

Data on the range of concentrations/volumes of waste water containing chemical/biological agents and
decontaminants that could enter STW are required in order to assess their risk.

A unified process for recording information on processes at individual WTW and STW processes would be highly
beneficial to quantifying capability to manage contaminated water at a national scale, particularly for England
where there are several different water and wastewater providers.

Questions, Answers, and Comments
e Q: Regarding biological nutrient removal, do you anticipate increased stability to remove these contaminants or
are these systems already in place?
e A: Whether we have that on the plant depends on the water body to which the effluent is being discharged. If
the water body is not that sensitive, then you do not need that type of treatment.

Decontamination for the Water Sector
Marissa Lynch (Presenter), George Gardenier | U.S. Environmental Protection Agency

Abstract

The Critical Infrastructure Partnership Advisory Council (CIPAC) Water Sector Decontamination Working Group
identified the need for the development of a decision-making framework for the decontamination of chemical,
biological, and radiological agents in water systems specifically to be used by utilities, responders, and other
decision makers.

The decontamination and recovery process of a water system following a contamination incident will vary on a
case-by-case basis. Therefore, water utilities and responders need decision-making information that can be
adapted to specific situations and incidents as appropriate for consideration during planning and rapid decision
making. The decision-making framework highlights the critical steps taken during the characterization,
decontamination and clearance phases of remediation/cleanup for a chemical, biological, or radiological incident
affecting water and wastewater systems.

The decision-making frameworks for water utilities and responders on containment, treatment, and disposal of
contaminated water, are aimed at preparing utilities for all-hazard events. This information may include, but not
be limited to applicable statutory and regulatory requirements, potential treatment methods, and containment
and disposal options.

To address this need, EPA leveraged existing guidance and developed an interactive set of decision-making
frameworks for water and wastewater. The frameworks pose situation- specific questions to users and guide
them through subsequent steps.

References and links to relevant tools are also provided. The frameworks were vetted through two rounds of
work group meetings.
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The Water Security Division (WSD) in collaboration with National Homeland Security Research Center (NHSRC) is
working to incorporate advanced decontamination research results into the Water Contaminant Information Tool
(WCIT). This peer-reviewed information includes decontamination methods on contaminants of concern to
utilities and responders.

In 2013, WSD launched a decontamination website. All of WSD’s latest decontamination efforts will be
summarized on the website. Links to other EPA led decontamination efforts will also be provided.

This presentation will provide a summary of EPA’s development efforts in producing decision-making frameworks.
The decision-making frameworks are supported by a recently published EPA guidance document, “Containment
and Disposal of Large Amounts of Contaminated Water: A Support Guide for Water Utilities” which will also be
discussed in the presentation. The presentation will also highlight other potential projects currently being worked
on to enhance preparedness such as the work WSD is performing in collaboration with NHSRC and the
decontamination website.

Building upon the conference theme of decontamination this presentation will address progress made to enhance
tools and guidance available to utilities, responders and other decision makers involved in decontamination
efforts.

There were no questions for this presenter.

17. Concurrent Sessions 4

Chemical Agent Decontamination
Moderated by Lukas Oudejans

Developing Decontamination Tools and Approaches to Address Indoor Pesticide

Contamination from Improper Bed Bug Treatments

Emily Snyder (Presenter), Lukas Oudejans, Paul Lemieux | U.S. Environmental Protection Agency, National Homeland
Security Research Center

Dan M. Stout Il (Presenter), Hal(k Ozkaynak, Kristin Isaacs, James Starr | U.S. Environmental Protection Agency,
National Exposure Research Laboratory

Amy Mysz | U.S. Environmental Protection Agency, Region 5, Land & Chemicals Division, Pesticides Section

Jeanelle Martinez | U.S. Environmental Protection Agency, OSWER, Office of Emergency Management, Chemical,
Biological and Nuclear Consequence Management Advisory Team (CBRN CMAT)

Dennis Tabor | U.S. Environmental Protection Agency, National Risk Management Research Laboratory

Keith Houck | U.S. Environmental Protection Agency, National Center for Computational Toxicology

Abstract

There has been an increase in reported pesticide misuse incidents for controlling insects, including bed bugs, in
indoor environments. These incidents include pesticide products not registered by the US EPA for indoor use or
the application of approved pesticide products at concentrations that far exceed the labeled rates or in a manner
that violates the product labeling. It is generally expected that the bed bug epidemic will result in a growing
number of incidents of misuse EPA Regional Offices are often called on to assist local communities in remediating
homes and businesses following indoor misapplications where pesticide levels may be deemed “unsafe”.
Currently, there are no validated tools for adequately evaluating pesticide residues on indoor surfaces to evaluate
potential risk to occupants, or cleaning procedures with known efficacies to reduce pesticide levels in
contaminated structures. Occupants of contaminated homes may be exposed to a potentially high concentration
of pesticides, be forced to evacuate their homes, or be compelled to attempt decontamination themselves,
possibly creating toxic by-products or administering decontamination agents with their own inherent risks.
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This research aims to provide responding agencies with information to evaluate indoor pesticide misuse incidents
and reduce occupant exposures. Findings will guide remediation needs and will illustrate the potential
effectiveness of cleaning efforts.

The presentation will describe the effort to accomplish these objectives for malathion and carbaryl on select
surfaces. The results from wipe sampling method development and initial surface decontamination studies will be
presented. The use of the Stochastic Human Exposure and Dose Simulation (SHEDS) Lite model to generate
predicted pesticide concentration distributions, which will be used to determine likely exposures, associated with
minimal health impacts or health impacts of potential concern will also be discussed.

Questions, Answers, and Comments
Q: Can you speculate on the poor total recovery of carbaryl using three wipes?
A: There may be a limited solubility of carbaryl in isopropanol.
Q: How did you conduct the small coupon decontamination study?
C: The decontamination solution was applied to the coupon and it did not run off. Everything was extracted.

Challenges in Lewisite Decontamination Studies
Harry Stone (Presenter), Lukas Oudejans, Sarah Perkins, Autumn Smiley | Battelle
Emily Snyder | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

The US EPA may be tasked to lead efforts to decontaminate facilities following a release of a chemical warfare
agent (CWA); Lewisite (L) is one of those CWAs. Whereas other CWAs may evaporate quickly or decompose into
less harmful by-products, L is an arsenic-based vesicant with low volatility and its decomposition by-products are
particularly challenging to decontaminate because of they may still have vesicant properties and may be more
persistent than L itself. L is composed of three similar arsenic-based compounds known as: L1 [2-
chlorovinylarsonous dichloride, 90%], L2 [bis(2-chlorovinyl)arsonous dichloride, 9%], and L3 [tris(2-
chlorovinyl)arsine, 1%]. L2 and L3 are relatively less volatile compared to L1. Further complicating matters, L1
rapidly hydrolyzes and oxidizes in the environment into 2-chlorovinyl arsonous acid (CVAA), 2-chlorovinyl arsonic
acid (CVAOA), and Lewisite oxide (L oxide; a vesicant). In this effort we are examining methods for
inactivation/neutralization (conversion to compounds without vesicant properties) of L; specifically, we are
looking at the ability of deionized water, bleach, hydrogen peroxide liquid to convert L to less toxic by-products.
Neutralization and degradation of L leave residual arsenic compounds like CVAA, CVAOA, and L oxide. Removal
methods of these by-products are also evaluated that may be used subsequently to L neutralization and
degradation.

Methods for successful extraction and analysis of L and its degradation by-products from building materials do
not currently exist. Extraction methods developed for environmental and clinical samples were modified for this
purpose; specifically, extraction efficiency for L1 on four building materials by three solvents (toluene, hexane,
and acetone) was evaluated. The analysis of samples containing L is complicated by the presence of L1-L3 and
their hydrolysis and oxidation by-products. In general, analytical methods used direct detection or derivatization
prior to detection. Direct detection of the L1 and L2 in the extracts was demonstrated using gas
chromatography/mass spectrometry with a cool-on-column inlet. LC/MS and derivatization by butanethiol
reaction were evaluated as methods for detecting by-products. An update on EPA’s progress addressing the
challenges in extracting and analyzing L and its degradation by-products in the extracts will be presented.

Questions, Answers, and Comments

Q: Are you thinking of extending LC/MS to cover parent compounds, so you have one method? Can’t you see L1
and L2 with LC/MS?
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A: You want to measure L1 and the byproducts; we don’t have that method. The presence of water will
hydrolyze L1 too quickly. There is not a single method for this.

Q: How long did you leave your Lewisite on substrates before decontamination?

A: 30 min.

Q: For your substrates, how did you condition them? Did you dry them to avoid water in concrete and wood?

A: I’'m not aware of anything special we did. Coupons prepared in advance inside of a lab.

Q: Did you perform any calculations on arsenic to see how much surface loading of Lewisite?

A: We haven’t, but it would be easy to do. We know what we put on and what we are wiping off. Easy to look at
this.

Advanced Absorbent Wipes for Personnel and Personal Equipment Decontamination
Stuart Notman | Defense Science & Technology Laboratory

Abstract

There are a number of potential technologies (wipes, powders, cloths and lotions) that have the potential to be
used to decontaminate CWA from personnel and personal equipment. The patent literature shows that industry
has invested heavily to develop Commercial-Off-The-Self (COTS) wipes for use in a number of sectors including
personal care, household cleaning and industrial cleaning.

This presentation describes an experimental project undertaken to determine whether or not modern textile
technology (Wipes) could be used as an alternative to fullers’ earth (FE) for CWA decontamination of skin and
personal equipment. An additional aim was to determine whether it is possible to improve efficacy of personal
equipment decontamination.

We used a rotary wiping rig, designed to remove operator variability, to evaluate flat surface decontamination.
Manual wiping was used to evaluate decontamination of geometrically complex surfaces. The performance of
Wipes was compared to an FE pad and FE powder.

In total 33 different wipes from personal care, household cleaning, industrial cleaning and specialty fabrics sectors
were tested during this project. Simulants were used to select best-performing wipes, and to determine the
relative importance of different parameters (e.g. drop size, applied pressure) and procedures on wiping efficacy.
Eight wipes were selected for further testing using an optimised wiping process against flat surfaces
contaminated with the chemical agents HD, GD and VX. The results from these wipes were compared to the FE
pad and FE powder.

Questions, Answers, and Comments
Q: Did you test only one microfiber? You can get them in a range of types.
A: Yes, we tested several types including one with a smooth finish and one more like flannel. We wanted to test
broad range of wipes.
Q: If you tested punch woven containing carbon containing how did they perform?
A: Yes we tested two carbon-based wipes both performed well, but not to LoQ for mustard.
Q: Were you able to draw general conclusions on physical attributes that decrease efficacy?
A: Most manufacturers will not disclose the construction of the material. We found microfiber performed well;
carbon fiber leaves a lot of carbon behind which could be a toxic hazard.
Q: What process do you think is involved: capillary forces or dissolution?
A: Mostly capillary forces where liquid sucked in; most of the wipes tested were dry.
Q: Did you see variation in viscosity of fluid?
A: Yes there was variation in viscosity and surface tension. Mustard was found as discrete drops; VX stretches
out. This is probably related to why surfaces with VX don’t decontaminate as well.
Q: If you explore temperature could you look at viscosity?
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A: We would not be able to do this in our lab.

e Q: Were the same wipes effective for more than one contaminant?

e A:Yes, microfiber worked on all three contaminants.

e Q: Did you consider using other powders?

e A: Yes we did consider, but given time constraints we just used FE powder. You could go back and do more
powders and proper agent materials

e Q: Have you accounted for losses from evaporation?

e A: For the flat surface we weighed just before decontamination and did not see loss from evaporation. For the

silicon there was a delay before decontamination of about two minutes. We weighed before decontamination

also and did not see losses from evaporation.

Large Panel CWA Efficacy Testing of Hazard Mitigation Products and Processes
Adam Judd (Presenter), George Wrenn, Scott Mason, John Shaw | Battelle
Shawn Funk | Edgewood Chemical Biological Center

No slides were made available for inclusion.

Abstract

The Hazard Mitigation, Materiel and Equipment Restoration (HaMMER) Advanced Technology Demonstration
(ATD) Program is an integration effort to optimize, build, and demonstrate a Family of Systems (FoS) for
decontamination. HaAMMER includes the assessment and integration of novel products and the development of
hardware to apply the products in an efficient manner that successfully performs hazard mitigation while
minimizing logistics and waste.

Historically, chemical warfare agent (CWA) decontaminants were tested inside of a chemical fume hood using
small material coupons ranging from one to a few square inches in area. Although effective for screening large
numbers of decontamination products and materials, small coupon testing did not initially provide a realistic test
environment. Over the years, attempts were made to improve the realism of the small coupon test environment
such as adding temperature control, changing the physical orientation of the coupons, and modifying the shape
of the coupons. Although improvements to the overall process, the steps failed to address a fundamental
shortcoming of coupon testing — the ability to assess the effect of various physical removal processes while
simultaneously integrating a variety of hazard mitigation technologies into the decontamination process. Physical
processes such as rinsing, brushing, and scrubbing can be important parts of the overall decontamination process
but cannot be effectively replicated at the small coupon level.

Through support from the Joint Program Manager, Protection and the Defense Threat Reduction Agency, Battelle
designed and assembled the Integrated Decontamination Test and Evaluation System (IDTES) to allow for more
realistic larger scale decontamination testing. The IDTES operates as an 10-foot long environmentally controlled
glove box located behind conventional fume hood faces in a large item test facility. For HOMMER, multiple liquid
spray nozzles were integrated into the IDTES and connected to decontaminant applicators representative of those
demonstrated during the HQMMER program. The IDTES applicators delivered water, soaps, decontaminants, and
indicator sprays at operationally relevant pressures and volumes. HAMMER testing used large flat panels placed in
near vertical and near horizontal positions that were contaminated with neat HD or VX and evaluated using
contact hazard and, for a select number of trials, vapor hazard test methods.

HaMMER large panel CWA testing began with a process efficacy study using VX to identify optimal decontaminant
delivery parameters. The process efficacy study used a design of experiments approach and statistical modeling
to estimate and subsequently verify effective process steps that were used in follow on testing. The optimal
process steps included a low pressure soap application and rinse followed by multiple low pressure applications
of decontaminant. The decontamination process steps were then combined with several hazard mitigation
technologies including strippable coatings, surfactants, reactive decontaminants, and chemical agent disclosure
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sprays and tested on large panels in the IDTES. Results indicate that the decontamination processes and products
tested can significantly reduce remaining chemical agent hazards to well below military requirements if used in a
synergistic manner. This presentation will provide details on test methodology as well as results for the products
tested.

Questions, Answers, and Comments
Q: Does the vapor off-gassing recreate a condition of contact hazard?
A: We did have vapor hazard for VX, so we had to redesign. Yes, it is a problem we found that will recondense
out of the vapor phase.
e Q: Were there foams included in your program?
e A: Dahlgren’s Decon is somewhat of a microemulsion foam. We didn’t look at decontamination foams. We
wanted to look at what DoD didn’t look at. We did look at some enzyme products.
e Q:Is Dahlgren decontamination foam commercially available?
e A: No, not commercially available. Navy will not manufacture and supply and they are looking for companies to
license and make it commercially available.
e Q: You mentioned high pressure washing at the end. Did you look at redistribution on other surfaces?
e A: We took agent discloser spray and sprayed on inside of area and it was all over. HaMMER is a low-pressure
decontamination. High-pressure hits run off and no contact time. High pressure for super soap was a bit of a
mess.

18. Concurrent Sessions 5

Biological Agent Decontamination
Moderated by Sanjiv Shah

Decontamination of Soil Contaminated with Bacillus Anthracis Spores
Joseph Wood (Presenter) | U.S. Environmental Protection Agency
M.Q.S. Wendling, A.T. Lastivka, Y.W. Choi, J.V. Rogers | Battelle Memorial Institute

Abstract

Background:

Remediation efforts could be extensive following a large aerosol release of B. anthracis spores in an urban area,
and will greatly challenge the capabilities of government agencies and decontamination contractors to respond.
In such a scenario, many different types of materials and environments may need to be decontaminated,
including soils. The focus of this presentation will be on soil decontamination, but a few other related data will
also be presented.

Methods:

This research evaluated the inactivation efficacy of six decontamination technologies on topsoil and Arizona Test
Dust (AZTD). Tests were conducted with either B. anthracis (Ames strain) or B. subtilis (a potential surrogate)
spores. The technologies were tested under a range of applications and conditions, and included chlorine dioxide
(ClO,) gas, aqueous ClIO,, methyl bromide (MeBr), metam sodium, pH-amended bleach, and sodium persulfate
with hydrogen peroxide (H,0,). Efficacy, e.g., log reduction (LR), was determined based on the difference
between spore recovery from positive controls (not subject to decontamination treatment) and recovery from
test samples.

Results:
ClO, gas: In all tests with AZTD and 1 cm topsoil, > 6 LR was achieved with 3,000 ppm CIO,, 75% relative humidity;
ClO, gas was only moderately effective in decontaminating 2 cm topsoil.
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Aqueous CIO,: Minimal (essentially zero) LR was achieved with this technology on topsoil. Results for the
decontamination of other materials using aqueous ClO, will also be presented.

pH-amended bleach: For the AZTD, complete inactivation of B. anthracis was achieved with a contact time of 2
hours with 4 applications, and > 7 LR for B. subtilis at the same condition. Minimal LR (essentially zero) for both
microorganisms was obtained for the topsoil samples.

Sodium persulfate with H,0,: Greater than 7 LR was achieved for B. anthracis in topsoil and AZTD with three
applications. B. subtilis was significantly more resistant to this decontaminant chemical compared to B. anthracis.

MeBr: Complete inactivation of B. anthracis was achieved in AZTD at 212 mg/L for 36 hours, while > 7 LR was
achieved for topsoil at this same condition. B. subtilis was significantly more resistant to MeBr compared to B.
anthracis.

Metam sodium: Testing is currently underway for this soil decontaminant, and final results will be included in the
presentation. Preliminary results show that > 6 LR is achievable for this technology, depending on application
regimen.

Conclusions:

Topsoil was generally more difficult to decontaminate than the AZTD, most likely due to its organic content.
Nevertheless, the sodium persulfate/H,0,, MeBr, ClO, gas, and metam sodium technologies all showed favorable
decontamination efficacy (> 6 LR) on topsoil in one or more of the conditions tested. The use of pH-amended
bleach and aqueous ClO, is contraindicated for topsoil.

Questions, Answers, and Comments
Q: Has anyone looked at elemental enrichment of topsoil as a potential way to decontaminate? Could we treat
soil with sulfur?

e A: We have looked at calcium sulfide for soil decontamination, but that had minimal efficacy,

e Q: What is the final concept for decontamination of soil? Just treat the surface?

e A: Metam Sodium would be applied by liquid injection and then covered with a tarp; others that are gases would
need to be applied after the soil is tarped. The pesticidal chemicals are already being used in agricultural
applications and we could translate those approaches to decontamination for anthrax.

e C: Fumigation in agriculture typically requires tarp over soil. In this study, capping the sample jars in the
laboratory study achieved the same effect.

Decontamination of Nursery Potting Soil with Chlorine Dioxide
Craig Ramsey (Presenter), Steven Newman | U.S. Department of Agriculture

Abstract

The goal of the study was to determine whether chlorine dioxide could be an alternative biocide for methyl
bromide applications to decontaminate nursery potting soil. The study objective was to evaluate the microbial
efficacy of nine different formulations of chlorine dioxide in a soil column study, using soil respiration as the
microbial response variable. Chlorine dioxide formulations were applied to a mix of potting soil (75%) and play
sand (25%) that was added to 12” tall soil columns made of ABS plastic. Six of the chlorine dioxide formulations
were granules that converted into a gas phase fumigant, upon contact with an activator. Three of the
formulations were applied as liquids that saturated the soil, which released the chlorine dioxide that was diffused
as a gas in the liquid. Soil respiration was measured with a LICOR 6400 XT gas exchange instrument, before the
biocide application and 38 and 60 days after application. Soil respiration is the combined carbon dioxide flux from
both soil microbes, and soil organic matter reactions and decay. The soil respiration flux averaged 5.3 umol
CO,/m?/s, across all the soil columns, before chlorine dioxide was added to the soil. The untreated control had a
soil respiration rate of 2.96 pumol CO,/m?/s at 60 days after treatment (DAT). At 60 DAT there were six
formulations with respiration rates below the average untreated, control rate. The chlorine dioxide formulation
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with the lowest respiration flux was a granule + activator (1.5g + 6g), which had a flux of 0.99 umol CO,/m?/s, at
60 days after treatment. This is a 67% reduction in soil respiration when compared to the untreated, control, at
two months after treatment. Oxidant biocides breakdown rapidly in the soil, are relatively inexpensive, and have
potential to be a good alternative to methyl bromide treatments for decontamination of soil.

There were no questions for this presenter.

Test Method Development to Evaluate Hot, Humid Air Decontamination of Materials

Contaminated with Bacillus Anthracis ASterne and B. Thuringiensis Al Hakam Spores
T.L. Buhr, A.A. Young (Presenter), Z.A. Minter, C.M. Wells, D.C. McPherson, C.L. Hooban, C.A. Johnson, E.J. Prokop, J.R.
Crigler | Naval Surface Warfare Center, Dahlgren Division

Abstract
Aims: To develop test methods and evaluate the survival of Bacillus anthracis ASterne and Bacillus thuringiensis Al
Hakam spores after exposure to hot, humid air.

Methods and Results: Spores (>7 logs) of both strains were dried on six different test materials. Response surface
methodology was employed to identify the limits of spore survival at optimal test combinations of temperature
(60, 68, 77°C), relative humidity (60, 75, 90%) and time (1, 4, 7 days). No spores survived the harshest test run
(77°C, 90% R.H., 7 days), while > 6.5 logs of spores survived the mildest test run (60°C, 60% R.H.,1 day). Spores of
both strains inoculated on nylon webbing and polypropylene had greater survival rates at 68°C, 75% R.H., 4 days
than spores on other materials. Electron microscopy showed no obvious physical damage to spores using hot,
humid air, which contrasted with pH-adjusted bleach decontamination.

Conclusions: Test methods were developed to show that hot, humid air effectively inactivates B. anthracis
ASterne and B. thuringiensis Al Hakam spores with similar kinetics.

Significance and Impact of the Study: Hot, humid air is a potential alternative to conventional chemical
decontamination.

Questions, Answers, and Comments

e (C&Q: Decontamination and mechanisms that destroy spores differ by approach. According to FIFRA, surrogates
should be as resistant as or slightly more resistant than the agent they are meant to represent. The
appropriateness of any surrogate should first be verified for any decon approach, using side-by-side
studies. Surrogates should not be chosen based upon their genetic homology to an agent or their similarities
with regards to cellular architecture. Surrogates must be chosen based upon similarities in kill kinetics, when
using them for decon studies. Exosporiums have been shown by Thompson et al. not to confer chemical, heat,
or UV resistance. Did you first check the similarities with regards to heat resistance of Bt Al Hakam when
compared to virulent strains of B. anthracis?

e A: Agree, surrogates should be chosen based on similar resistance. We picked a temperature/RH/exposure
length because we knew had complete kill; than reduced temp/RH based on info from manufacturers to
preserve integrity of materials.

e C: The US Air Force brought this technology to the researchers; a full-scale demonstration will begin May 2014
based on trials performed on two different aircraft; method will heat both sides of the aircraft (interior and
exterior) inside a portable hangar in a controlled manner.

e C: Thermophiles were used in the initial trial but they did not survive as well; data are available, though.

e C: One should find a surrogate that is very close to actual Ba to avoid having to raise temperature or relative
humidity higher than needed.
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Aerosol Delivery of Liquid Decontaminants: A Novel Approach for Decontamination of

Complex Interior Spaces
Mark Tucker | Sandia National Laboratories

Abstract

A fundamental technology gap exists for the decontamination of chemical and biological warfare agents in “hard-
to-reach places” such as aircraft interiors, other vehicle platforms, and other complex interior spaces. Direct
application of liquid formulations to these spaces is difficult. Therefore, methods such as gas- or vapor—based
technologies are better suited to decontaminate these spaces. However, most gas and vapor technologies have
significant shortcomings because they are toxic and/or corrosive and can be difficult to deploy.

Liquid decontaminants have a greater flexibility in formulation than gas- or vapor-phase decontaminants and
consequently can be made with lower toxicity and corrosivity properties. Typically a liquid decontaminant is
directly applied by spraying or foaming making application to hidden surfaces in complex geometries difficult. An
alternative to direct application of liquids to surfaces is the use of aerosol-delivered decontaminants. Aerosols
can remain airborne for a long enough time to be transported by airflow into hidden regions of complex
geometries and in this sense resemble the application of a gas- or vapor-phase decontaminant. Aerosol delivery
of decontamination materials is a novel, innovative approach to decontamination allowing liquid decontaminant
materials to be delivered to surfaces with complex geometries and hidden areas. This method has the potential to
be as effective as toxic and corrosive gas- or vapor- phase decontamination methods with the advantage of a
much simpler delivery system using more benign decontamination materials, which can be selected and
optimized based on the application and agent of interest.

We have conducted several projects that have significantly advanced the science and understanding of aerosol
delivery of liquid decontaminants in complex, confined spaces. Through modeling and experimentation, we have
investigated the fundamental parameters of this approach such as droplet penetration, size, charge, deposition
rate, and impact angle resulting in a detailed understanding of the process variables. One project, the Aerosolized
Activated Hydrogen Peroxide (AAHP) project, was funded by the Defense Threat Reduction Agency (DTRA) with
the objective of developing an aerosol system for decontamination of vehicle interiors. Aerosols of modified
Sandia-developed DF-200 were deployed in a large test chamber to investigate the effectiveness of penetration of
aerosols into small spaces to uniformly coat surfaces. Excellent film uniformity was observed at depths of greater
than 24 inches into small, tight spaces. Tests were also conducted using the anthrax simulant Bacillus globigii
spores to investigate the effectiveness of aerosolized-delivered decontamination formulations in penetrating
complex geometries to kill spores. Complete kill of spores occurred in less than one hour with very little
decontamination agent. Additionally, a project investigating spore kill with the sequential aerosol-based delivery
of a “germination solution” (to cause spores to convert into vegetative cells) followed by aerosol delivery of a
mild “kill solution” (to kill the vegetative cells) was conducted. High levels of kill of Bacillus globigii spores were
also achieved with this method.

There were no questions for this presenter.

19.

Concurrent Sessions 5

Water and Waste Water Management
Moderated by Marissa Lynch

Selected Projects of EPA’s Homeland Security Research Program (HSRP) for Water

and Wastewater Treatment and Decontamination
Matthew Magnuson | U.S. Environmental Protection Agency, National Homeland Security Research Center
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Abstract

Selected results for HSRP projects for drinking water and wastewater treatment and system decontamination
following chemical, biological, and radiological (CBR) contamination incidents will be briefly presented. Please
contact the presenter for more details. Some projects will also be discussed in separate presentations.

MANAGEMENT AND TREATMENT OF COPIOUS AMOUNTS OF CBR CONTAMINATED WATER AND WASTEWATER
RESIDUALS:

1)

2)

3)

4)

5)

Investigation of advanced oxidation processes (AOP) for treatment and disposal of contaminated water prior
to release into public sewer (collection) systems. This work studies the ability of AOPs to break down chemical
contaminants in order to make the resulting wastewater suitable for public sewer discharge, i.e., so that it
does not harm “normal” plant operations.

Fate of Organophosphates (OPs) in municipal wastewater treatment systems. Investigates the ability of
municipal wastewater treatment activated sludge to biodegrade and sorb OPs.

Inactivation of Bacillus spores in decontamination wash down wastewater using chlorine bleach solution. The
goal of this work is data that supports National Response Team guidelines for using household bleach to treat
wash down wastewater generated during a cleanup of B. anthracis spores.

Inactivation of bacterial bioterrorism agents in water. This report summarizes seven drinking water
inactivation studies using non-disease causing surrogates for Bacillus anthracis and other microbes identified
as potential bioterrorism agents.

Irreversible wash aid additive for Cs-137 contamination. The additive consists of a solution to wash down
contaminated structures, roadways, and vehicles and a sequestering agent to bind the radionuclides from the
wash water and render them environmentally immobile. The sequestering agent also facilitates separation of
the radionuclides from the bulk water for transport and disposal.

DECONTAMINATION AND RESTORATION OF CRITICAL WATER AND WASTEWATER INFRASTRUCTURE:

1)

2)

3)

4)

State of science review of water system decon. This summarizes the publically available research on
decontamination of drinking water infrastructure and gives suggestions about what the best path may be for
decontamination of CBR contaminants and future research directions.

Persistence and removal of CBR contaminants from drinking water pipes studied with USEPA’s pipe
decontamination experimental design (PDED). This work simulates drinking water pipes adsorbing toxic
chemicals that are introduced either accidentally or intentionally. The PDED allows multiple labs to generate
reproducible and comparable data regarding to adsorption and removal of contaminants.

Impact of CBR contaminated sediments on flushing and decontamination of drinking water storage facilities.
Sediments in water storage tanks and reservoirs can serve as sinks for contaminants and must be taken into
account when developing treatment and decontamination strategies. This research is focused on better
understanding the adherence and persistence of selected contaminants on storage facility sediments and
methods for flushing and decontamination.

Decision support tools for responding to water distribution incidents. This project examines a combination of

isolation and flushing strategies to develop response action plans. It also evaluates response strategies for
water distribution systems using computerized simulation studies.

There were no questions for this presenter.

NHSRC Drinking Water Infrastructure Decontamination Overview
Jeff Szabo (Presenter), Scott Minamyer | U.S. Environmental Protection Agency, National Homeland Security Research

Center
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Abstract

EPA’s National Homeland Security Research Center (NHSRC) recently released a report titled “Decontamination of
Drinking Water Infrastructure: A Literature Review and Summary”. This report summarizes data from the open
literature on chemical, biological and radiological contaminant persistence on drinking water infrastructure and
the effectiveness of decontamination methods. The report includes suggestions for future research based on
current data gaps and provides insight into how persistence and decontamination data could be applied to a real
contamination event. Using the report results, this presentation will include a summary of the present state of
decontamination research in drinking water for chemical, biological and radiological agents. Data will be
presented for nine chemical agents. Biological agents will be divided into spore forming bacteria, vegetative
bacteria and viruses. Radiological agents will include cesium, strontium and cobalt. The presentation will also
cover the future direction of decontamination research in drinking water systems for NHSRC. This discussion will
include the proposed work in the decontamination pipe loop at the Test and Evaluation Facility in Cincinnati, OH
as well as the Water Security Test Bed at Idaho National Laboratory in Idaho Falls, ID.

Questions, Answers, and Comments
e Q:You said that the radiological materials were only effectively removed under acidic conditions. Can you clarify
what is meant by acidic?
e A:This is only referring to Co; other materials were not tested. Acidic meant about pH of 2. Changes from Co-2
to Co-3 makes Co insoluble.
e Q:In the literature review everything is in public domain. Are there concerns about providing information?
e A:Yes, there is a concern. This information goes through an intense security review before release to the public.

Demonstration of Unit Operations for the Irreversible Wash Aid Additive for Cs-137

Contamination

Michael Kaminski (Presenter) | Argonne National Laboratory

Matthew Magnuson | U.S. Environmental Protection Agency, National Homeland Security Research Center
Jack Schwalbach | Separmatic Filter Systems

Dennis Barkenmeyer | HESCO Bastion Environmental, Inc.

Abstract

The Irreversible Wash Aid Additive process has been under development by the U.S. EPA and Argonne National
Laboratory. The process for radioactive cesium mitigation consists of a solution to wash down contaminated
structures, roadways, and vehicles and a sequestering agent to bind the radionuclides from the wash water and
render them environmentally immobile. The sequestering agent also facilitates separation of the radionuclides
from the bulk water for transport and disposal. The wash solution is designed to be easily disseminated by first
responders using eductors and nozzles already used by firefighters to distribute foaming agent.

To elaborate, the wash solution consists of a salt solution with a surfactant additive to improve the wettability of
asphalt and other hydrophobic surfaces. The salts that we found work best are potassium and ammonium. A
saturated, surfactant brine can be created in smaller tanks and drawn into a fire hose by the educator system to
achieve the desired salt concentration (>0.1 molarity and preferably 0.5M molarity).

Based on the literature and experiments, the sequestering agents of choice are montmorillonite and vermiculite
clay with vermiculite being preferred. The clay is distributed across the ground in the affected zone and within the
artificial reservoirs set-up downgrade from the wash activities.

We expect to contain the contaminated water for filtration and reuse by deploying a system of berms to create
reservoirs at the street level. As the wash waters and clay material collect in the reservoirs, we will begin slurry
collection and filtration operations. From experiment, we expect up to 80% of the cesium to be bound within the
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clay sequestering agent within the reservoir. Additional separations can reduce contamination levels to permit
wash water reuse or disposal.

Disposal of materials is a key aspect of the technology. By using the clay and filtration system, we can be
reasonably assured that the wash waters will be suitable for direct disposal as treated waters (not low-level
radioactive liquid waste).

Recently, the process was demonstrated at the Wide-Area Recovery and Resiliency Program meeting under the
Department of Homeland Security and the Denver Urban Area Security Initiative. We down-selected technologies
for integration and demonstration at the pilot-scale level. The scope of the demonstration included the primary
unit operations of the Irreversible Wash Aid Additive technology -- wash down, collection, and filtration of
“radioactive” wash waters. With the technologies selected, we coordinated with local city and public works
officials, regional EPA, and federal officials to establish a location for the demonstration and logistics for receipt of
materials. We will summarize the demonstration and the lesson’s learned.

Questions, Answers, and Comments
Q: In real world application, is there a necessity for more contact between material and the water; does the
decanted water [which contains the radionuclides] have enough contact for sufficient mixing?
A: | don't think there is sufficient contact as shown here. The clay settles quickly and a lot of it might not be
transported to the filtration system but there are ways of improving the mixing. People that remove sludge out
of cooling towers have a similar problem, and they have a pump system that circulates water continuously
within the basin so there is always a slurry instead of supernatant. Thus, [the system shown here] could have a
mixing system added on the front end to ensure good mixing, followed by transport of the slurry into the
filtration system.
Q: When washing the truck, it collected 6-8 inches of water. How long would it take to pump 6-8 inches of
water?
A: | don’t have a per-horsepower of pump measurement, but the size of the pump is the limitation. No one
[commercial firm] has the ability to store big inventory of large pumps; that is the limit on the flow through. The
biggest of the pumps are made to order.
Q: Did you observe any leakage?
A: There was a bit of leakage that we saw. The surface was fairly smooth with the setup of the berm across a
divot to see how it did. That wasn’t where the leakage was. Leakage [the water seen outside the berm] might
have only been from original water pumping. Berms [from this supplier] are designed for the containment of
water despite a large head behind them. They [the supplier] were confident [because of the normal deployment
scenarios for the berms] that they would work even on city streets with curbs and irregularities.

Radiocesium, Radiostrontium and Radiocobalt Sorption/Desorption on Components of

Drinking Water Distribution Systems
A. Konoplev, V. Popov, |. Stepina (Presenter) | RPA “Typhoon”
J. Szabo | U.S. Environmental Protection Agency, National Homeland Security Research Center

Abstract

The objective of the work is to investigate the fate of dissolved radiocesium, radiostrontium and radiocobalt
deposited on components of drinking water distribution systems (iron, copper, plastic and concrete pipes) for
developing effective decontamination techniques and strategies. The research was performed in frame of
International Science and Technology Center (ISTC) Project # 4007.

Sections of drinking water pipes made of four different materials: iron, concrete lined iron, copper and
polyvinylchloride have been mounted vertically in the lab and fed from the bottom by a radionuclide solution in
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tap water using a peristaltic pump MasterFlex 77120-62. The experiments were designed so that the water pipe
could be regarded as a closed or open-type chemical reactors.

It was found that radionuclide distribution in the tap water - water supply pipe system strongly depends on the
pipe material. ®®Co was sorbed very well by all types of pipes except the copper pipe. Only 1.5-3% of the spiked
Co is desorbed by tap water. Note should also be made of the high sorption of ®Sr by two types of iron pipes
(the sorption being 98%). The desorption of ®Sr from these pipes by tap water was only 2.5-4.5%. The sorption of
B37¢s by plastic pipe was not high and equal to 2.9%, and practically all sorbed **’Cs was desorbed by tap water.
About 30% of *’Cs was sorbed and 7% desorbed by the iron pipe without coating.

The use of 0.1M solution of tartaric acid for decontaminating these pipes is an effective measure for their
decontamination from radionuclides besides concrete lined iron pipe because of neutralizing of the acid by
coating. 0.1M EDTA solution was found as efficient desorbing agent for ®°Co from the pipes. This solution
extracted all sorbed ®°Co from the iron pipes, and about 80% of *°Co from concrete and plastic pipes.

There were no questions for this presenter.

20. General Session 5

Foreign Animal Disease Research
Moderated by Joe Wood and Benjamin Franco

Decontamination of Agricultural Facilities Following a Bioterrorism Attack or Disease

Outbreak: Learning from Outbreaks of Low Pathogenic Avian Influenza in Virginia
Gary Flory (Presenter), Robert Peer | Virginia Department of Environmental Quality

Abstract

The food supply represents a high-risk vulnerability for every nation. The food and agricultural sector of the U.S.
economy contributes as much as $1 trillion to the Gross Domestic Product and accounts for an estimated 15
percent of the total workforce. The decontamination of agricultural facilities following infection—either
intentional or unintentional—with biological agents poses a significant challenge to recovery.

Outbreaks of low pathogenic avian influenza in Virginia in 1983, 1999, 2002 and 2007 have resulted in the
development of decontamination protocols that have been tested and improved under full-scale disease
eradication conditions. These same procedures can provide valuable insights when preparing facility
decontamination protocols for other biological agents.

This presentation will address lessons learned from the Virginia experience and include the following topics to
support the development and enhancement of agricultural facility decontamination procedures:

e Timing of depopulation and carcass disposal activities

e On-site and off-site carcass disposal methods

e Transportation of infected materials

e Litter/manure management

e Sealing structures and controlling access

e Pest management inside and outside of the effected structures
e Cleaning structures and equipment

e Disinfectant selection

e Disinfecting large areas

e Disinfecting porous surfaces
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e Environmental sampling
e Quarantine release

It is our desire that sharing these lessons and supporting the transfer of these principles to broader biological
agent response efforts will result in a higher level of preparedness and as a result, reduce the desirability of the
use of these agents by those wishing to do us harm.

Questions, Answers, and Comments
Q: How did Virginia facilitate cooperation between agricultural and environmental agencies and the agricultural
industry?
A: A Poultry Disease Task Force was developed in Virginia following the 2002 outbreak to keep processes up-to-
date and ensure readiness. We have now created a task force for large animal industry and found that
establishing relationships between agencies is key.
Q: In Virginia, who pays for depopulation, disposal and decontamination procedures following a disease
outbreak like Avian Influenza?
A: Because Virginia has an approved avian influenza response plan, our activities were funded by the Indemnity
Program through the Federal Government.

Animal Disease Outbreak Emergency Response
Michael Mayes (Presenter), Jimmy Tickel | North Carolina Department of Agriculture and Consumer Services

Abstract
The North Carolina Department of Agriculture and Consumer Services (NCDA&CS) has been tasked as the lead
agency to research logistical issues related to a Foreign Animal Disease (FAD) outbreak in the United States. The
logistical issues of the project are transporting, permitting, decontamination, and disposal of diseased animal
carcasses.

This project focuses on developing a model of best transportation guidelines for hauling diseased cargo intra and
interstate as the need would arise during an outbreak. This effort, entitled “Animal Disease Outbreak Emergency
Response Logistical Infrastructure — North Carolina Region”, will focus on the dairy and swine industries. This is
part of an umbrella project in which West Texas A&M will research the same logistical issues within the beef
cattle industry.

Of primary concern are how to decontaminate vehicles prior to and during transport, as well as equipment and
personnel at disposal facilities. The project will look at issues regarding decontamination of all facilities and
equipment after the outbreak is contained. Furthermore, the project will consider how to safely move infected
carcasses without further disease propagation.

To insure a national perspective and gain consensus, experts from the State of North Carolina will collaborate
with other states’ experts to identify areas for movement of infected carcasses within the guidelines established
by this project. In this project, a draft model will be designed within North Carolina using experts from the state,
and then with collaboration with other states’ experts across the nation, information will be gathered to refine
and expand the draft model. The final model will be offered to USDA as a best guidelines approach to safely
transport and dispose of infected carcasses.

Questions, Answers, and Comments
Q: Is this effort pointing towards on-farm composting?
A: Yes, composting is an option.
C: The sequence and timing of the process is complicated and variable.
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Portable Vehicle Wash Tunnel
Bob Henderson | Integrated Solutions For Systems (1S4S)

No slides were made available for inclusion.

Abstract

Highly contagious foreign animal disease (FAD) outbreaks such as Foot and Mouth Disease and Vesicular
Stomatitis for cattle and highly pathogenic avian influenza for poultry can have devastating impacts on export
markets, the economic stability of farms, and world confidence in the integrity of the US food supply. Lost export
business, and containment and eradication costs are the main sources of financial loss. If not contained in a
timely manner, a single outbreak can wreak havoc in the marketplace and invoke long term financial and logistic
impacts.

Complete recovery from the disease is not complete until the outbreak is contained and the pathogen(s) are
eliminated. The primary means of spreading FAD are through the movement of contaminated material such as
soil, animal bedding, or infected livestock through human and vehicular transport. Rapid boundary and access
control with effective disinfection at ingress/egress points is the key to minimizing propagation.

Disinfection of humans and vehicles is difficult and expensive. Conventional portable vehicle wash stations are
large, difficult to transport, and require substantial human and logistic support. The costs of decontamination
necessarily increase the overall cost of the containment effort for as long as the outbreak continues.

The Portable Vehicle Wash Tunnel system provides a reliable, easily deployable, autonomous vehicle wash system
that can rapidly disinfect small and large vehicles at a reasonable cost. The tunnel can disinfect a 70 ft, 18
wheeled heavy truck in less than 13 minutes at a cost of approximately $34.15. At full capacity, a single tunnel can
process over 110 heavy trucks or 240 passenger cars every 24 hours. This represents a significant reduction in
cost and time over conventional decontamination methods.

The Portable Vehicle Wash Tunnel system is available in short (35 ft.) and long (80 ft.) lengths. Both are available
in single and dual lane versions, and all variants are transportable in a small trailer. All be deployed by two to four
people in less than 4 hours. The system is fully autonomous and can be operated bi-directionally. Other
applications include rapid response decontamination for vehicles and people during bio-terrorism attacks and
nuclear plant incidents.

Questions, Answers, and Comments
C: A full-scale wheel wash and tread wash system might be implemented later.
C: The tunnel is divided into three zones and the middle zone is the largest. It is subdivided into six zones,
however, it cannot shut off the top wash only.
C: The beginning of a wash outside the tunnel is a common approach. Any reaerosolization/spread of pathogens
during that process is going into the contaminated area. One could add a section onto the tunnel as area for
triage.
C: To clean farm equipment in a cold setting, it takes four people who could work maximum of two hours at a
time. The process took four hours to complete. Assuming the labor rate & benefits is $100/hr/person, replacing
that setup with one of these units is paid for quickly.

Combustion of Contaminated Livestock in a Pilot-Scale Air Curtain Burner
P. Lemieux (Presenter), . Wood, W. Calfee | U.S. Environmental Protection Agency
B. Hall | ARCADIS

Abstract
In the event of a foreign animal disease (FAD) outbreak, the response will likely include decontamination of
agricultural sites, depopulation of affected livestock, and disposal of the resulting animal carcasses. For highly
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contagious FADs such as foot and mouth disease (FMD) virus, on-farm disposal is preferred so that additional
contamination is minimized. One transportable technology for on-farm disposal of contaminated animal
carcasses is air curtain burners (ACBs). ACBs are mobile incinerators that utilize the general concept that a high-
volume sheet of air is blown at a slight downward angle across the top of, and into, an open-topped combustion
vessel. The air serves a dual purpose: 1) combustion is enhanced (when compared to open burning) by providing
a steady supply of forced excess air with turbulent mixing resulting in higher temperatures and more thorough
consumption of the solid materials used as fuel as well as any other combustible materials fed into the burn
chamber (e.g., animal carcasses); and 2) the injection of the air at a slightly incident angle forms a “curtain” that
creates a recirculation zone that serves to encourage burnout of unburned materials prior to release into the
atmosphere. ACBs have been deployed on numerous occasions by the U.S. Forest Service and the U.S. Army
Corps of Engineers for the reduction of vegetative waste and in some cases for destruction of animal carcasses.
ACBs can be mobilized to where they’re needed as a potential means of reducing the waste volume while
minimizing potentially harmful environmental impacts and spread of pathogens. This presentation reports on a
series of tests at the pilot-scale, to identify and analyze operational issues as well as efficacy of spore destruction
while processing large amounts of animal carcasses in an ACB. The tests utilized Cornish game hens as the animal
carcasses, which were inoculated with G. stearothermophilus spores. A combination of aerosol and wipe sampling
was used to characterize residual spores remaining after the test burns.

Questions, Answers, and Comments
C: There is limited data for these air curtain burners on a field scale; the state of Virginia has data after burning
641,000 carcasses that they could share; also a high interest in viral surrogates was expressed.
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DAY 1: TUESDAY, November 5, 2013

Auditorium, C-111

7:30 AM

Registration Begins

8:15 AM

Welcome and Logistics

Shawn Ryan, Lukas Oudejans | U.S. Environmental Protection Agency

Homeland Security from the EPA’s Office of Research and Development Perspective
Lek Kadeli | U.S. Environmental Protection Agency

Purpose and Objectives of the Conference

Gregory Sales | U.S. Environmental Protection Agency

Introduction of the Keynote Speaker

Peter Jutro| U.S. Environmental Protection Agency

9:00 AM

Keynote Speaker

Decontamination: Can You Tell Decision Makers What They Need to Know After (and Before) a CBRN
Attack?

Richard Danzig | Former Secretary of the Navy and Vice-Chair of the RAND Corporation Board of trustees

9:45-10:10

Break

General Session 1—Outcome Tabletop Exercise, Guidance, and Response

Auditorium, C-111. Presentations and Q&A moderated by Hiba Ernst and Richard Rupert

10:10 AM The Role of the Private Sector in the Assessment and Remediation of Areas Impacted by a CBRNE
Incident
Carl Brown | Environment Canada
10:35 AM U.K. Recovery Guidance and Advice for the Remediation of the Environment Following a Chemical
Incident (The U.K. Recovery Handbook for Chemical Incidents)
Stacey Wyke | Public Health England
11:00 AM Cleaning up Afterwards. The UK Recovery Handbook for Biological Incidents
Alan Bennett | Public Health England
11:25 AM Research Activities of the Japan National Institute of Environmental Studies on Fukushima Nuclear
Power Plant Accident
Noriuki Suzuki | National Institute for Environmental Studies, Japan
11:50-1:00 Lunch
1:00 PM Hazard Mitigation Science and Technology Program for the DoD Chemical and Biological Defense
Program (CBDP)
Charles Bass | Defense Threat Reduction Agency
1:25 PM U.K. Government Decontamination Service (GDS)
Sara Casey | Government Decontamination Service, United Kingdom
1:50 PM Biological Response and Recovery Science and Technology Roadmap

Brooke Pearson | Cubic Applications, Inc.

General Session 2—Decision Support Tools

Auditorium, C-111A/B/C. Presentations and Q&A moderated by Leroy Mickelsen and Timothy Boe.

2:00 PM

Utilization of the QUIC Urban T&D Modeling System for Pre-Planning, Sensor Siting, and Post-Event
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Analysis of CBR Dispersal Events
Michael Brown | Los Alamos National Laboratory

2:20 PM A Comprehensive Decision Support Tool for Agricultural Security
Robert Knowlton | Sandia National Laboratories

2:30 PM Toward Feasible Sampling Plans
Landon Sego | Pacific Northwest National Laboratory

2:40-3:00 Break

3:00 PM Decision Support Toolset for Weapons of Mass Destruction (WMD) Crisis Management
Brooke Pearson | Cubic Applications, Inc.

3:10 PM Tactical Dynamic Operational Guided Sampling (TacDOGS) Tool for the Transatlantic Collaborative
Biological Resiliency Demonstration (TaCBRD) Program
Dan Dutrow | John Hopkins University APL

3:20 PM Decon ST: Decontamination Strategy and Technology Selection Tool
Donna Edwards | Sandia National Laboratories

3:30 PM Carcass Management Decision Support Tools
Brooke Pearson | Cubic Applications, Inc.

3:40 PM Waste Estimation Support Tool: An Overview, Updates, and Demonstration
Timothy Boe | Oak Ridge Institute for Science and Education

3:50 PM Interactive All Hazards Waste Management Plan Development Tool
Anna Tschursin | U.S. Environmental Protection Agency

4:00 PM Panel Discussion

4:30 PM Decision Support Tools Demonstration:
Auditorium, C111 A/B/C and C114

5:30 PM Day 1 Adjourns
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DAY 2: WEDNESDAY, November 6, 2013

8:00 AM

Reflections on Day 1

Juan Reyes | U.S. Environmental Protection Agency

General Session 3—Risk Communication and Systems Approach

Auditorium, C-111A/B/C. Presentations and Q&A moderated by Brendan Doyle

8:15 AM Professional and Public Perceptions of Information Needs During a Drinking Water Contamination
Event
Cynthia Yund | U.S. Environmental Protection Agency

8:40 AM Perceptions of Risk Communication Messages During a Long-Term Biological Remediation
Charlena Bowling | U.S. Environmental Protection Agency

9:05 AM A Systems Approach to Characterizing the Social Environment for Decontamination and Resilience

Keely Maxwell | U.S. Environmental Protection Agency

General Session 3—Food Safety-Decontamination and Disposal Issues

Auditorium, C-111. Presentations and Q&A moderated by Brendan Doyle

9:30 AM

Intentional Contamination of Food: Detection, Decontamination, and Disposal Research and Needs

Nicholas Bauer | Food Safety and Inspection Service

9:55-10:20 Break

Concurrent Sessions 1

Biological Agent

Decontamination

Auditorium, C-111A/B/C.
Presentations and Q&A moderated by
Shawn Ryan

Chemical Agent Sampling and Detection
C-113

Presentations and Q&A moderated by

Stuart Willison

10:20 AM Smart Aqueous Gels and Foams for RB Decontamination Screening Techniques Used At
Decontamination U.S. Army Chemical Agent Disposal Facilities and
Sylvain Faure | CEA Marcoule, France Applications for Clearing Contaminated Areas
Theodore Ruff | Centers for Disease Control and
Prevention
10:45 AM Anthrax Decontamination of a Mock Office Multi-Laboratory Study of Analytical Protocols
Using Low Level Chlorine Dioxide Fumigation for Chemical Warfare Agents in Environmental
Matthew Clayton | ARCADIS Matrices
Romy Campisano | U.S. Environmental Protection
Agency
11:10 AM Methyl lodide Fumigation of Bacillus Anthracis Accelerated Clean-up of A Residential Site Using

Spores
Mark Sutton | Lawrence Livermore National
Laboratory

On-site Analytics
Lawrence Kaelin | U.S. Environmental Protection
Agency
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11:35 AM Gruinard Island Returns to Civil Use Advancing the Trace Atmospheric Gas Analyzer
Stephen Hibbs | Defence Science & Technology (TAGA) Triple Quadrupole Mass Spectrometer
Laboratories, United Kingdom Fitted with an Atmospheric Pressure Chemical
lonization (APCI) Source to Provide Analytical
Assistance for a Chemical Warfare Agent (CWA)
Release
Dave Mickunas | U.S. Environmental Protection
Agency
12:00-1:00 Lunch

Concurrent Sessions 2

Biological Agent Sampling and

Detection

Auditorium, C-111A/B/C.
Presentations and Q&A moderated by
Worth Calfee

Radiological Agent Fate, Transport, and
Decontamination

C-113.

Presentations and Q&A moderated by

Jeff Szabo

1:00 PM Development of Processing Protocols for Migration of Radiocesium, Radiostrontium and
Vacuum Sampling Devices Radiocobalt in Urban Building Materials and
Laura Rose | Centers for Disease Control and their Wash-Off by Rainwater
Prevention Aleksei Konoplev | RPA “Typhoon”, Russia

1:25 PM Evaluation of Surface Sampling for Bacillus Scalability Challenges for Deployment of
Spores Using Commercially-Available Cleaning Commercially Available Radiological
Robots Decontamination Technologies in the Wide Area
Leroy Mickelsen | U.S. Environmental Protection Urban Environment
Agency John Drake | U.S. Environmental Protection

Agency

1:50 PM Evaluation of Commercial Off the Shelf (COTS) Sorption and Speciation of **’Cs, ®*Co and *Sr in
Biological Detection Technologies for Transition Building Materials
to First Responder Community Katerina Maslova | RPA “Typhoon”, Russia
Rachel Bartholomew | Pacific Northwest National
Laboratory

2:15PM Evaluation of Effect of Decontamination Agents Humic Acid-Based Sorbents for Area

on the Rapid Viability PCR Method for Detection
of Bacillus Anthracis Spores

Sanjiv Shah | U.S. Environmental Protection
Agency

Decontamination
Andrey Sosnov | NP OrCheMed, Russia; presented
by Carl Brown | Environment Canada

Appendix A
A-5




Poster Session
Building B Atrium

2:40-4:00 Poster Session of the Decontamination R&D Conference
Join us in the Building B Atrium to view posters and interact with poster presenters.

1 Surface and Vapour Decontamination by Aerosolized Micro-Emulsion Decontaminant

Development of Solid Peracetic Acid (PES-Solid) for Decontamination

On-Site gPCR for Detection of Biological Threat Agents — Sources of Measurement
Uncertainty

Survival and Demise of Biological or Chemical Agents in Municipal Solid Waste Landfill
Leachate

Method of Improving Chemical Resistance of Coatings by Surface Modification.

Sample Sizes and Placement of Tests Following Building / Area Decontamination
Technology Evaluation of Army Toxicity Sensors

Identification of Hazard Mitigation Agents to Neutralize Dry Powder Biological Materials

Decontamination of Surfaces Exposed to Organophosphates by Vapor Phase Hydrogen Pe

Rapid Uptake of Cesium and Americium by Sequestering Agents from Complex
Decontamination Solutions

Energy Density-Response Relationships of Bacterial Spores to Ultraviolet Radiation: a Test of
Haber’s Law

Can You Beat a Garden Sprayer? Novel Methods of Decontamination of Bacillus anthracis
Contaminated Soil

s B Degradation of Aerosolized BG Spores via Ultraviolet Light

V88 Use of Fixatives to Prevent Bacillus anthracis Spore Reaerosolization

I-WASTE: EPA’s Suite of Homeland Security Decision Support Tools for Waste and Disaster
Debris Management and Disposal

Assessment of Contamination Following Simulated Chemical and Biological Attacks in a Public
Building

Screening Bacillus thuringiensis Isolates for Characteristics that Simulate B. anthracis and are
Useful for Environmental Tests

Decontamination of Materials Contaminated with Bacillus anthracis and Bacillus thuringiensis
Al Hakam Spores Using PES-Solid, a Solid Source of Peracetic Acid

00

B8 UV-C Decontamination of Aerosolized and Surface Bound Single Spores and Bioclusters

Decontamination, Decommissioning and Closure of the U.S. Chemical Stockpile Disposal
Facilities

= = = = = = = ]
~ (o) wn N [ o
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Concurrent Sessions 3

Biological Agent Fate

and Transport

Auditorium, C-111A/B/C.

Presentations and Q&A moderated by Marshall
Gray

Chemical Agent Fate, Persistence and
Transport

C-113.

Presentations and Q&A moderated by

Larry Kaelin

4:00 PM Reaerosolisation of Bacterial Spores from Indoor Predictive Modeling of Transport Processes at
Surfaces Environmental Interfaces Following Chemical or
Allan Bennett | Public Health England Radiological Contamination

James Hunt

4:25 PM Informing Response and Recovery Decisions: Adsorption and Desorption of Chemical Warfare
The Scientific Program on Reaerosolization and Agents on Activated Carbons: Impact of
Exposure (SPORE), A Program Overview Temperature and Relative Humidity
Marshall Gray | U.S. Environmental Protection Lukas Oudejans | U.S. Environmental Protection
Agency Agency

4:40 PM Quantitative Analysis of Resuspension
Russell Wiener | U.S. Environmental Protection
Agency

5:05 PM Experimental and Sampling Design for a
Quantitative Investigation of the Resuspension
of Anthrax and Surrogates under Controlled
Conditions
Alfred Eisner | ALION

5:30 PM Day 2 Adjourns
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DAY 3: THURSDAY, November 7, 2013

General Session 4—Low Tech/Self Help
Auditorium, C-111A/B/C. Presentations and Q&A moderated by Emily Snyder and Charlie Fitzsimmons

8:00 AM Assessment of RDD Contamination Removal from Laundering Soft Porous and Bulky Materials
Karen Riggs | Battelle

8:25 AM Evaluation of Compressed Air Dusting and Vacuuming for Radiological Decontamination of Sensitive
Equipment
Ryan James | Battelle

8:50 AM Efficacy of Sporicidal Wipes on Select Surfaces
Kathryn Meyer | Oak Ridge Institute for Science and Education

9:15 AM Inactivation of Bacillus Spores in Decontamination Wash Down Wastewater using Chlorine Bleach
Solution
Vincente Gallardo | U.S. Environmental Protection Agency

9:40-10:00 Break

Concurrent Sessions 4

Biological Agent Persistence Chemical Agent Decontamination
Auditorium, C-111A/B/C C-113
Presentations and Q&A moderated by Presentations and Q&A moderated by
Matthew Magnuson Lukas Oudejans
10:00 AM A Large-Scale Soil Survey of Genetic Markers Developing Decontamination Tools and
Associated with Bacillus Anthracis and Bacillus Approaches to Address Indoor Pesticide
Species Across the Contiguous United States: A Contamination from Improper Bed Bug
Joint USGS/USEPA Project Treatments
Dale Griffin | U.S. Geological Survey Dan Stout | U.S. Environmental Protection Agency
10:25 AM Persistence of Vegetative Bacillus Anthracis with | Challenges in Lewisite Decontamination Studies
and without Harry Stone | Battelle
Exposure to Ultraviolet Radiation to Simulate
Sunlight

Thomas Kelly | Battelle

Water and Waste Water Management

10:50 AM Investigation into U.K. Capability to Manage Advanced Absorbent Wipes for Personnel and
Contaminated Water Personal Equipment Decontamination
Carmel Ramwell | Food and Environment Research | Stuart Notman | Defence Science & Technology
Agency, United Kingdom Laboratories, United Kingdom

11:15 AM Decontamination for the Water Sector Large Panel CWA Efficacy Testing of Hazard
Marissa Lynch | U.S. Environmental Protection Mitigation Products and Processes
Agency Adam Judd | Battelle

11:40 AM Lunch
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Concurrent Sessions 5

Biological Agent Decontamination

Auditorium, C-111A/B/C.
Presentations and Q&A moderated by
Sanjiv Shah

Water and Waste Water Management
C-113.

Presentations and Q&A moderated by
Marissa Lynch

1:00 PM Decontamination of Soil Contaminated with Selected Projects of EPA’s Homeland Security
Bacillus Anthracis Spores Research Program (HSRP) for Water and
Jloe Wood | U.S. Environmental Protection Agency | Wastewater Treatment and Decontamination
Matthew Magnuson | U.S. Environmental
Protection Agency
1:25 PM Decontamination of Nursery Potting Soil with NHSRC Drinking Water Infrastructure
Chlorine Dioxide Decontamination Overview
Craig Ramsey | U.S. Department of Agriculture leff Szabo | U.S. Environmental Protection Agency
1:50 PM Test Method Development to Evaluate Hot, Demonstration of Unit Operations for the
Humid Air Decontamination of Materials Irreversible Wash Aid Additive for Cs-137
Contaminated with Bacillus Anthracis ASterne Contamination
and B. Thuringiensis Al Hakam Spores Mike Kaminski | Argonne National Laboratory
Alice Young | Naval Surface Warfare Center,
Dahlgren Division
2:15PM Aerosol Delivery of Liquid Decontaminants: A Radiocesium, Radiostrontium and Radiocobalt
Novel Approach for Decontamination of Complex | Sorption/Desorption on Components of Drinking
Interior Spaces Water Distribution Systems
Mark Tucker | Sandia National Laboratories Irina Stepina | RPA “Typhoon”, Russia
2:40-3:00 Break

General Session 5 - Foreign Animal Disease Research

Auditorium, C-111A/B/C. Presentations and Q&A moderated by Joe Wood and Benjamin Franco

3:00 PM Decontamination of Agricultural Facilities Following a Bioterrorism Attack or Disease Outbreak:
Learning from Outbreaks of Low Pathogenic Avian Influenza in Virginia
Gary Flory | Virginia Department of Environmental Quality

3:25PM Animal Disease Outbreak Emergency Response
Michael Mayes | North Carolina Department of Agriculture

3:50 PM Portable Vehicle Wash Tunnel
Bob Henderson | Integrated Solutions for Systems

4:15 PM Combustion of Contaminated Livestock in a Pilot-Scale Air Curtain Burner
Paul Lemieux | U.S. Environmental Protection Agency

4:40 PM Final Remarks

5:00 PM Conference Adjourns

Appendix A
A-9




APPENDIX B

Attendance



Name Affiliation

Nancy Adams

Self, U.S.

Name

Michael Brown

Bruce Akers

North Carolina

Affiliation

Los Alamos National
Laboratory, U.S.

Decontamination Service

Kathryn Burns

Donald Bansleben

Department of Homeland
Security, U.S.

Department of KeIIy Brown MRIGlobal, U.S.
Agri(?ulture & Consumer Tony Buhr Naval Surface Warfare
Services, U.S. Center Dahlgren Division,
Brian Allen Missouri Department of u.s.
Natural Resources, U.S. David Burford EPA START, U.S.
Linda Ang D0 Natiqnal ) Erik Burnett U.S. Special Operations
Laboratories, Singapore Command (SOCOM)
Anthony Arkell U.K. Government

Naval Surface Warfare
Center Dahlgren Division,
u.sS.

Rachel Bartholomew

Pacific Northwest
National Laboratory, U.S.

Charles Bass

Defense Threat
Reduction Agency
(DTRA), U.S.

William Batt

CTTSO/TSWG, U.S.

Joan Bursey U.S. EPA
Kirkley Cain U.S. EPA
Worth Calfee U.S. EPA
Romy Campisano U.S. EPA
Joseph Cappello CUBRC, U.S.

Michael Carpenter

Nicholas Bauer

U.S. Department of
Agriculture, Food Safety
and Inspection Service

Idaho National
Laboratory, U.S.

William Bell

TDA Research, Inc., U.S.

Allan Bennett

Public Health England
(formerly Health
Protection Agency)

Sara Casey U.K. Government
Decontamination Service

Kevin Choe We Green, Inc, South
Korea

Matthew Clayton ARCADIS, U.S.

Doris Betancourt

U.S. EPA

Teresa Cremer

BioSAFE Engineering, U.S.

Nathan Birnbaum

U.S. Department of
Agriculture, Animal and
Plant Health Inspection
Service

Beverly Cusworth

Naval Surface Warfare
Center Dahlgren Division,
u.s.

Sandra Da Silva

Timothy Boe

Oak Ridge Institute for
Science and Technology,
U.S. EPA

National Institute of
Standards and
Technology, U.S.

Joe Dalmasso

Yakibou, Inc.

Charlena Bowling

U.S. EPA

Richard Danzig

Eletha Brady-Roberts

U.S. EPA

Carl Brown

Environment Canada

Former Secretary of the
Navy and Vice-Chair of
the RAND Corporation
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Name Affiliation

Matthew Davenport

The Johns Hopkins
University Applied
Physics University, U.S.

Wendy Davis-Hoover

U.S. EPA

Amy Dean

JPEO-CBD, U.S.

Jeff Dellinger

North Carolina DHHS
Public Health, U.S.

Brendan Doyle

U.S. EPA

John Drake

U.S. EPA

Erin Durke Davis

OptiMetrics, Inc./A DCS
Corp., U.S.

Dan Dutrow

The Johns Hopkins
University Applied
Physics Laboratory, U.S.

Rovelyn Dytioco

Boeing, U.S.

Donna Edwards

Sandia National
Laboratories, U.S.

Alfred Eisner ALION, U.S.
Hiba Ernst U.S. EPA
Anthony Evans FBI, U.S.
Susan Fairchild U.S. EPA

Sylvain Faure

Commissariat for Atomic
Energy and Alternative
Energies (CEA), France

Richard Fitzpatrick

CUBRC, U.S.

Charlie Fitzsimmons

U.S. EPA

Gary Flory

Virginia Department of
Environmental Quality,
u.s.

Francois Fontaine

National Institute of
Environmental &
Industrial Risks (INERIS),
France

Brian France

TDA Research, Inc., U.S.

Benjamin Franco

U.S. EPA

NEINE Affiliation
Vicente Gallardo U.S. EPA
Christopher Gallo U.S. EPA

Jerome Gilberry

RTI International, U.S.

Marshall Gray

U.S. Public Health
Services - U.S. EPA

Jayson Griffin

U.S. EPA

Dale Griffin

U.S. Geological Survey

Nicole Griffin Gatchalian

ARCADIS, U.S.

Robert Henderson

Integrated Solutions for
Systems, U.S.

Stephen Hibbs

DSTL Porton Down, U.K.

Art Hin

METSS Corporation

Nagahisa Hirayama

National Institute for
Environmental Studies,
Japan

James Hunt Consultant, U.S.
Ryan James Battelle, U.S.
Shalini Jayasundera CSC, U.S.

Adam Judd Battelle, U.S.
Peter Jutro U.S. EPA

Lek Kadeli U.S. EPA
Lawrence Kaelin U.S. EPA

Michael Kaminski

Argonne National
Laboratory, U.S.

Amit Kapoor

First Line Technology

Melissa Kaps

U.S. EPA

David Karaolis

National Biodefense
Analysis and
Countermeasures Center
(NBACC), U.S.

Thomas Kelly

Battelle, U.S.

Jeff Kempter

U.S. EPA (Retired)
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Name Affiliation

Aimee Ketner

Naval Surface Warfare
Center Dahlgren Division,
u.s.

Name

Michael Mayes

Sean Kinahan

The Johns Hopkins
University Applied
Physics Laboratory, U.S.

Affiliation

North Carolina
Department of
Agriculture & Consumer
Services, U.S.

Katrina McConkey

Booz Allen Hamilton, U.S.

Tanya Medley

Robert Knowlton

Sandia National
Laboratories, U.S.

U.S. EPA

Kathryn Meyer

Dean Komm

U.S. Department of
Agriculture, Animal and
Plant Health Inspection
Service

Oak Ridge Institute for
Science and Technology,
U.S. EPA

James Michael

U.S. EPA (Retired)

Leroy Mickelsen

Aleksei Konoplev

RPA "Typhoon", Russia

U.S. EPA

David Mickunas

Marek Kuzma

Institute of Microbiology,
Czech Republic

U.S. EPA

Shawn Lafferty

U.S. EPA

Ross Leadbetter

University of North

Lori Miller U.S. Department of
Agriculture, Department
of Homeland Security

Ong Ming Kwei Singapore National

Environment Agency

Shoji Nakayama

Carolina, U.S.
Sang Don Lee U.S. EPA
Johannes Lee ARCADIS, U.S.
Paul Lemieux U.S. EPA

National Institute for
Environmental Studies,
Japan

Tonya Nichols

Laurene Levy

U.S.D.A,, Animal and
Plant Health Inspection
Service

U.S. EPA

Stuart Notman

DSTL, U.K.

Brian O'Donnell

Joint Project Manager for
Elimination, U.S.

Jeremy OKelly

FBI, U.S.

Hoo Li Wei Ministry of Home Affairs,
Singapore
Kai Yun Lim National Environment

Agency, Singapore

Tim Oliver

Cooper Zietz Engineers,
Inc., U.S.

Alan Lindquist

U.S. EPA

Lukas Oudejans

U.S. EPA

Jin Phang Jimmy Loh

DSO National
Laboratories, Singapore

Bruno Pagnani

Dynamac Corp., U.S.

Kurtis Palmer

Marissa Lynch

U.S. EPA

14th CST (CT-ARNG), U.S

Lucas Pantaleon

Matthew Magnuson

U.S. EPA

Ogena Solutions, LLC,
u.s.

Blair Martin

U.S. EPA (Retired)

Katerina Maslova

RPA "Typhoon", Russia

Keely Maxwell

U.S. EPA

Greg Parra U.S.D.A.
Cayce Parrish U.S. EPA
Brooke Pearson Cubic, U.S.
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Name Affiliation

Karen Pongrance

Excet, Inc., U.S.

Brent Pulsipher

Pacific Northwest
National Laboratory, U.S.

Craig Ramsey

U.S.D.A., Animal and
Plant Health Inspection
Service

Carmel Ramwell

The Food and
Environment Research

Agency, U.K.
Juan Reyes U.S. EPA
Karen Riggs Battelle, U.S.
Laura Rose U.S. Centers for Disease

Control and Prevention

Theodore Ruff

U.S. Centers for Disease
Control and Prevention

Richard Rupert U.S. EPA

Shawn Ryan U.S. EPA

Jonathan Sabol Aberdeen Proving
Grounds, U.S.

Mike Saye CSC, U.S.

Greg Sayles U.S. EPA

Robin Schubauer U.S. EPA

Landon Sego

Pacific Northwest
National Laboratory, U.S.

Shannon Serre U.S. EPA
Sanjiv Shah U.S. EPA
John Shaw Battelle, U.S.
Erin Silvestri U.S. EPA

Markham Smith

Defense Threat
Reduction Agency

(DTRA), U.S.
Emily Snyder U.S. EPA
Douglas Steele U.S. EPA

Irina Stepina

RPA "Typhoon", Russia

Name Affiliation ‘
Harry Stone Battelle, U.S.
Daniel Stout Il U.S. EPA

Kevin Strohmeier

Kentucky Department for
Environmental
Protection, U.S.

Mark Sutton

Lawrence Livermore
National Laboratory, U.S.

Noriyuki Suzuki

National Institute for
Environmental Studies,
Japan

Jeffrey Szabo U.S. EPA
Dennis Tabor U.S. EPA
Calvin Terada U.S. EPA
Eben Thoma U.S. EPA

Jonathan Thornburg

RTI International, U.S.

Anna Tschursin

U.S. EPA

Mark Tucker Sandia National
Laboratories, U.S.

Jenia Tufts Oak Ridge Institute for
Science and Technology,
U.S. EPA

Dana Tulis U.S. EPA

Bryan Vasser

EPA START, U.S.

Howard Walls

RTI International, U.S.

Russell Wiener

U.S. EPA

Steven Wilkinson

ChemCentre, Australia

Stuart Willison

U.S. EPA

Joseph Wood

U.S. EPA

Stacey Wyke

Public Health England

Barbara Wyrzykowska-
Ceradini

ARCADIS, U.S.

Jennifer Yap

National Environment
Agency, Singapore
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Alice Young Naval Surface Warfare Cynthia Yund U.S. EPA
Center Dahlgren Division,
u.s.
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The Role of the Private Sector in the
Assessment and Remediation of Areas
Impacted by a CBRNE Incident

C.E. Brown*, P.G. Lambert, M. Goldthorp, and K. Volchek
Environment Canada
F. Scaffidi, and K. Corriveau
Transport Canada
N. Yanofsky
Defence R&D Canada

Origins of a Private Sector Project

* Primary focus of EC's CBRNE S&T efforts to date;

— Assessment and remediation of CBRN contamination of sites
and facilities

— Development of remediation guidelines, R&D related to new
technologies or proof of concept projects to demonstrate novel
technologies

— Funding provided by Canadian Safety and Security Program
(CSSP), Defence R&D Canada
* Based on a gap analysis that was undertaken, there is
evidence that private sector industry and emergency
response contractors have not been adequately engaged
in CBRNE S&T activities

I * Environment  Environnement
Canada Canada

L]
2013 EPA Decontamination R&D Conference Page 2 Canada
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Private Sector Engagement

* Environment Canada, Transport Canada, and Defence
R&D Canada’s Centre for Security Science have
undertaken projects to improve Canada’s resilience to
potential CBRNE events

* Developed and delivered table-top exercises in Hamilton,
ON (2012) and Calgary, AB (2013) with another planned
for Montreal, Quebec (November 2013)

* These TTXs examined the role of private industry during
the response to a CBRNE event involving emergency
services from all levels of government

The exercises are part of a larger program to integrate
private sector capabilities in response to CBRNE events

g 2 Bl
Environment  Environnement it ( : I
I * I Ganada 2013 EPA Decontamination R&D Conference Page 3 na a

Canada

Exercise Development

* Planning for the Hamilton TTX began a year in advance

* Exercise was intended to build CBRNE capability and
capacity across a broad range of stakeholders including
industry, municipal & provincial governments, the
Chemical, Forensic and Explosive CoPs and member
departments

* The goal was to target stakeholders in one geographic
area who, as a whole, would benefit from participation in
the larger scale CBRNE exercises

* The exercise scenario was intentionally designed to;

— meet the specific needs of the local participants,
— fulfill the goals of the larger private sector engagement program,
— develop a template for future exercises throughout Canada

. : B+l
Environment  Environnement 5013 EPA Decontamination R&D Conference Page 4 Ca d
i+ Canaca " nada

Canada
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TTX ~ 40 participants 20+ organizations

First Responders | o Hamilton Emergency Medical Services (EMS) * Calgary Emergency Medical Services (EMS)
. Hamilton Fire/Hazmat * Calgary Fire/Hazmat
. Hamilton Police Services ' Calgary Police Services
d Canadian Pacific Police Service
d Office of the Fire Commissioner
Industry . Agrium Inc. * Agrium Inc.
. Canadian National Railway (CN Rail) - Canadian Fertilizer Institute (CF1)
. Canadian Pacific Railway (CP Rail) * Canadian National Railway (CN Rail)
. (it Bt o Canadian Pacific Railway (CP Rail)
. Newalta Emergency Response o Chemistry Industry Association of Canada (CIAC)
. Quantum Murray LP * Enviro Hazmat
. Railway Association of Canada (RAC) . Quantum Murray LP
. U.S. Steel Canada . Railway Association of Canada (RAC)
o Shield Specialized Emergency Services Inc.
Municipal, . Environment Canada (Ontario Region) * Alberta Emergency Management Agency (AEMA)
Regional, . Hamilton Emergency Management Office (EMO) * Calgary Emergency Management Agency (CEMA)
Provincial, . Ministry of Environment Spills Action Centre (SAC) ' Alberta Environment
Federal, . Public Health (PH) g Alberta Transportation Dangerous Goods
Organizations . Transport Canada (Regional Office)
Observers . DRDC Centre for Security Science (CSS) * DRDC Centre for Security Science (CSS)
. Emergency Response Management Consulting (ERMC)
. Hamilton Emergency Management Office (EMO)
o Hamilton Port Authority
PlanningTeam | o Environment Canada (EC) * Canadian Safety & Security Program (CSSP)
and Facilitators | o Transport Canada (TC) v Transport Canada (TC)
. International Safety Research Inc. (ISR) * International Safety Research Inc. (ISR)
i i ]
I * I Environment  Environnement 5013 EpA Decontamination R&D Conference Page 5 Ca_[]ada
Canada Canada

Exercise Outline — Scenario Overview

* Consultation with the municipalities to build local capability focussing on
response and consequence management stages of a CBRNE event
* Examine the roles of private sector or industry manager and response
contractors
* Two separate plausible scenarios employing significant releases of toxic
industrial chemicals that have an effect on city infrastructure and threaten
public safety
1. Railcar of anhydrous ammonia
2. Transport truck carrying drums of chloropicrin

— Both chemicals are regulated by TC and EC and are on numerous Hazmat
and CBRNE threat agent lists

— Hazardous material properties relevant to focus of the exercise

* Both scenarios lead to activation/authorization of Emergency Response
Action Plan (ERAP)

— Attacks were located in or near population centres and took place
consecutively over the course of several hours

— The timing of the simulated attacks was designed to maximize the number
of casualties, public panic and economic disruption consistent with a

terrorist event
| ]
Canadi

Environment
Canada

Environnement

2013 EPA Decontamination R&D Conference Page 6
Canada
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Exercise Outline — Ammonia Scenario

* Immediate assessment and response actions by the participants were the
focus of the ammonia scenario

* Scenario details:
— Weather stable wind 5-10 km/hr from 350°, 10°C, with fog
— Freight train with 37 loaded cars, 20 empty cars, arriving
— Transporting chlorine, propane and anhydrous ammonia (UN1005)

<

‘ z [ 53]
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Exercise Outline — Ammonia Scenario

* Timeline of scenario was T=0
to 8 hours

¢ Example of Inject Objectives:

— To understand the role and
actions of each participant at that
moment in time

— What are the responsibilities of the
rail yard and how would they
respond internally?

* Example of questions used to
drive the exercise Puncture in Tank Shell
— Who would they call?
— Are other authorities notified by
the dispatched responders?
— How the response changed when
the HAZMAT event evolved to a
CBRNE event

I * I Environment  Environnement 513 EpA Decontamination R&D Conference Page 8
Canada Canada
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Exercise Outline — Ammonia Scenario

* T=6 hours
* Public Health

— More than 500 people are self
presenting at hospital

— <5 deaths
* T=8 hours
* Forensic and evidence collection
— Expectations for industry to support
the crime scene investigation?
e Transitioning the site to industry for
remediation

I * I Environment  Environnement 5013 EPA Decontamination R&D Conference Page 9
Canada Canada

Exercise Outline — Chloropicrin Scenario

* The chloropicrin scenario targeted the study of longer term consequence
management and recovery operations

* T=12 hours, or 0500 hours next day

e 2nd event, hours before morning rush hour traffic

* Sequential with ammonia scenario versus separate events

* Public Health

— Numerous 911 calls
— Need to address public safety

. - - N L]
Environment  Environnement 2013 EPA Decontamination R&D Conference Page 10 Can d
I * I Canada Canada 9 a. a
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Exercise Outline — Chloropicrin Scenario

* T=18 hours, 1100 hours next day
* Significant contamination to City’s
critical infrastructure
— Primary road

— Public transit including airport
buses

* Drains into storm sewer
* T=48 hours

— Remediation capability
* T= weeks

— Remediation criteria and clean
up standards

— What steps are taken to restore
safe operations of the City?

= b
. & [53]
I * I E:"r']‘;%';mem gr;:;%;nemsnl 2013 EPA Decontamination R&D Conference Page 11 Canada

Discussion - Hamilton

* Overall, the exercise achieved its intended objective to advance the
role of private sector industry in CBRNE events and enhance
capability of regional emergency services

* The number, diversity and positive contribution of the industry groups
and regional M/P/F emergency offices greatly added to the outcomes

¢ Extended planning period was advantageous

— Was essential for administrative requirements,

— Facilitates communication with each participant to better determine the
objectives of each group

. : [Ld]
I * I Egﬁ;?j’;mem g’;‘:;g;"emem 2013 EPA Decontamination R&D Conference Page 12 Canada
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Discussion — Federal Participants

* Goals specific to respective departmental mandates

— EC tested its environmental emergency notification and
response protocols and examined the application of its
regulations within the context of a CBRNE event

— Private sector and crime scene management — The National
CBRNE Response Team

— TC’s Transportation of Dangerous Goods (TDG) legislation has
extend Emergency Response Assistance Plans (ERAP) to
CBRNE events and sought to better understand the practical
issues of a CBRNE event within its legal jurisdiction and internal
response plans

: . B+l
Environment Environnement it ( : E ] I
I * I Canada 2013 EPA Decontamination R&D Conference Page 13 a a

Canada

Discussion — Industry

¢ Railway Association of Canada provided valuable insight on the impact to
the concept of operations whether the railyard or rail line was federally or
provincially regulated or if the railcar was on the property of a client at the
time of the incident

¢ CN and CP provided important details on their existing Hazmat response
procedures such as isolating leaking railcars

3.3 .
Environment  Environnement o ) 11
I * Vi p 2013 EPA Decontamination R&D Conference Page 14 a a
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Discussion — Response Contractors

* Extensive detection and monitoring equipment
inventories

* Highly trained personnel with specialized response skills
required for some TIC incidents and not available
elsewhere

* Performance standards for response contractors exist

* With appropriate site safety planning will potentially enter
a CBRNE “hot zone”

* Work in partnership with municipal responders including
law enforcement agencies and public health

* May already have response agreement with City and/or
industry

. & [ 53]
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Discussion — Product Specialists

e Agrium Inc. provided specialists to
support any response -
e Expert advice on Agrlum
¢ the product,

e response options,
¢ impact to the concept of operations of
specific details such as who was the
product owner
e |n addition, the challenge of whether
or not it was a known versus an
unknown intentional attack was
examined.

. : B+l
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Discussion — City of Hamilton

* Interoperability of the participating groups varied from fully
successful to less defined
* The City of Hamilton Emergencies Services established a unified
command with a lead agency in a timely matter
— Their experience and results of their recent participation in the CBRNE
post-blast research project and workshop was apparent
* Each of the participants have established response management
systems
— Challenge was to identify and overcome the practical issues of
integrating different systems in a multi-agency response
— Incident Command and Unified Command System were noted
— Players were able to reconcile broad issues surrounding concept of
operations
* The importance of a multi-agency concept of operations to address a
CBRNE event involving first responders, all levels of government
and the private sector was noted early in the planning stages of the
exercise

‘ z [ 53]
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Discussion — City of Calgary

* Allowed industry to show the first responder communities
its technical expertise and capabilities

* ltis likely that industry will play an important role in
response to the type of scenario used in the TTX

* Demonstrated the need to get industry involved in the
planning phases for response to an incident
— Their familiarity with product behavior, means of containment
was useful in assessing risks and developing response
strategies
Re-enforced existing working relationships between
organizations and created some new ones

: . L]
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Discussion — City of Calgary

* Provided critical guidance towards developing TC
CBRNE Response Framework so that it clarifies;
— limits on costs,

— the extent to which we can apply an ERAP to a CBRNE event,
and

— the additional equipment needed during a CBRNE event.

* Demonstrated
— how complex a CBRNE incident can be in terms of scope,
— requirements for decisions affecting public safety,
— requirements for decisions with large financial implications (e.g.
how far to evacuate, decontaminate — and to what extent?
Showcased contractor-owned equipment and existing
industry capabilities
5 . | L]
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Next Steps

* Follow up work initiated or pending includes:

— A scoping study to further review the challenges of an inter-agency
concept of operations that includes the private sector was undertaken
and a report prepared

— A survey of federal departments including members of the National
CBRNE Response Team and Chemical CoP to obtain additional
information on the engagement of private sector contractors by federal
departments in their potential support to a CBRNE event

— A literature search and a road map to learn from the experience of other
stakeholders who have addressed similar challenges related to private
sector engagement. Examples are;

= Contaminated site reclamation industry,

= Natural disaster emergency response groups,

= The workplace occupational health and safety sector, and
= Building and property manager associations

. : B+l
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Next Steps

Planning for future exercises
— Montreal, QC November 19, 2013

* Incorporate lessons-learned

Consideration of other issues, such as;
— Liability and/or insurance,
— Psycho-social, and
— Casualty management
Delivery models
— Further advance capability in same location(s),
— Offer in new location(s),
— Combine with other demonstrations and exercises

. & [ 53]
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Public Health
England

UK Recovery Guidance and
Advice:

The UK Recovery Handbook for

Chemical Incidents

Dr Stacey Wyke

Public Health
England

Contents

Introduction

« Acknowledgements: Nick Brooke, Antonio Pena-Fernandez, David Baker, Raquel Duarte-Davidson and
Virginia Murray,

Recovery from major chemical incidents

The UK Recovery Handbook for Chemical Incidents
» Scope
» Evidence base

What next....... Chemical and Radiation Recovery Decision Support Tool (C&R DST)

e ‘ M s

flome Office
L

~—p_
e,

Scott
Corvorrament

N/
A
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Public Health
England

More information

More information

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Lo

Public Health
England

Definition of recovery

“the process of rebuilding, restoring and
rehabilitating the community following an
emergency’

HM Government (2005) Emergency response and recovery: Non- statutory guidance
accompanying the Civil Contingencies Act 2004.
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Public Health

England HIStOFy e

UK Recovery handbook (Rad) v1 EURANOS generic

handbooks (Rad) vi 2006/7

EURANOS

European stakeholder networks e.g. FARMING

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7t" Nov 2013)

Lo

Public Health
England

EURANOS generic

handbooks (Rad) v1 UK Recovery handbook (Rad) v3 (2009)

EURANOS generic
handbooks (Rad) v2

‘Demonstration’

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7*" Nov 2013)
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@ UK Recovery handbook

Public Health (Biological) v1 (2012 - 2015)
England Y

UK Recovery handbook
(Chemicals) v1 (2012)

e

Chemical and Radiation Recovery Decision-
Support Tool (2013 — 2015)

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7t" Nov 2013)

Public Health
England

Target audience

* National and local authorities

* Central government departments and agencies
* Environmental and health protection experts

* Industry

* Emergency services

+ Others that may be affected by a Chemical

incident

8 UK Recovery Handbook for Biological Incidents
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Public Health
England

Hearings
Preparation....Crisis, Stabilisation, Recovery...Learning
Trials
Inquest
Activity
(News, £, Public Inquiry
MP letters, . Seao i~
Ins, twitter) | T "7 R
Time
, ) Getting back to “normal”
* Injury and illness
*  Worry or concern
» Political

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Focus on clean-up and restoration

Does not address all aspects of the recovery phase
Risk assessment protocols

Sampling or monitoring strategies

Not a substitute for specialist advice,
but will aid decision makers in the
Development of a recovery strategy

10 UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)
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England

Practical application of the Handbook

Robust scientific and technical advise, presented in a simple format as
checklists, decision tree’s and “steps” to lead users through the
stages of developing a recovery strategy.

Inhabited Water

Areas Environments

— Crops Buildings Recreational
— Soil Veehicles Drinking
“— Animals Roads Coastal

Rivers

Recovery option datasheets, provide an overview of different
remediation techniques, highlighting associated issues

What are recovery options?

Definition: “An action intended t-.

avert the exposure of people to che®
contamination”

Protection

Prohibit public access to non-residential areas
Impose restrictions on transport

Temporary relocation from residential areas

Remediation/ removal options
Reactive liquids (bleaches, detergents, foams, gels)
Vacuum cleaning
Surface removal

GENERALSESSION 1 | 18



Step 1: Obtain information regarding the incident
Determine physicochemical properties of contaminant and identify
area that has been affected

chemicals Bt foal on waler

Imp physiechemical properties of chemicals affecting Areas
Ehysical Chemical
iys
chhracheriatic Description Interpratation e
Physical form G308 and vapours Spread ok In the eVirAmEent until ey an eoually distributed throughout
(sokdfliquid gas) e space avadable (o them
Liquids will flcrw with gravity when released and therefore require safe containment fo stabilse
e Incadint and prevint further sk 10 pArsons, peoperty and the envirsnment
Solids reed furfer JEsiLaNCe 1o Mo greater deLances and I peneral ane eS 1o contan.
However, solids in the form of fitwes, dusts o smoke can be quickly carried by the ai and
BrBsent a risk 10 anyene stzated in the pah of dipersion
Vapour pressure A measune of how easly 3 Bquid svaporates o gives off vapours. FOr Instance, whes the Low Vit
(VP) VAPOUTS ety Grven Off Ly & Iuid pOse & Razand (6.9, Sulphur Mustard) fxative [ sgpatie . P
¥ . f o an innalational
£0aling aptens may B considaned. Highar volaiy woulkd TESUT in 3 RGhar Vapour FreEsure. i sk .
inteepratation (Units = Pascais) Evaporste
<1300 : Uniity b volatlse quickly
Between 1.3%10° and 133 Increasng Methood of volatisng
=13 Migdy bo wolalinse
Vapour Density This resses b s ralalive waight of 3 gas & vapour compared 10 5ir {of Somatmes R 2an be 012 D1z
. Wi wa
D vapour companed i hydrogen gas). Alr i assigned an arbitrany vaue of 1 and i 2 gas has 3 vapour w w
{ 4 demaity of <1 25 it wil generally nse in air. It the vapowr density i =120 the gas will generany | Sty cose loihe | Rise and mix
SR i . A VIPOUrS e 10 De Parvier i i or W o
easdy
Density of liquid The dansity (specibc gravie) of 2 kauid s Getamnad by cOMPArng the weioh! of an equal [0 [
(O Liquid) arnount of waber. (Waler = 1.0). I the specific gravity is kess than 1.0 Sen i will Roal  creater | Wil Wi
nan 1.0 it will sink. This is Mty b2 be an important facior following releass 1 waber where ihe | Sink in water Fam &
of certain rcowery ptons (6 g use of adsortent HoOMEMAN) Could be considensd for surtace fim on
waber

Persistence

Th s thiat e ro chemical is physacally prrsent following rease and ks relted o

aftecled | conditions wuch a3 humidity ard
Sempacature, THss i N IMgOrtant $3C0r 50 CONSKer whee JUCGIng When Tecovsy cpRons Can
5 imphesnienied dolkwineg an incident

Shart persistence: Hours o days
Moderate Perststince: Wieeks 1o
monihs

Long Persistence: Months io

Vears

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Step 1: Obtain information regarding the incident
Determine physicochemical properties of contaminant and identify
area that has been affected

Important physit properties of i ing ited Areas
Physical Chemical
ysical Descripti
N escription F

characteristic valte Interpretation

Absorbtion on The ability of a substance to absorb to porous surfaces (e.g. concrete) is an important Absorbs. Does not

porous surfaces consideration s this may influence the effectiveness of decontamination options. n some Likely to be absorb
cases (e.q. Sulphur mustard) options such as surface removal may be more appropriate effectvely Likely {0 be

removed via Easier to
Surface removal | decontaminate
Disposal and

dismantiing

Surface Tension Chemicals with a low surface tension are more likely to seep into relatively inaccessible High Low -
surfaces (e.g. between screws/ bolts) which has implications for the remediation of these Likely to: Likely to:
surfaces. Those with a higher surface tension are more likely to accumulate on a surface Accumulateon | Contaminate
without penetrating inaccessible areas surface inaccessible

} surfaces
Examples, units: dynes fem
Ethanot: 22.3 (low)
Water 75.6
Mercury: 465 (high)

Water solubility The ability of a material (gas, liquid or solid) to dissolve in water Materials can be insoluble, High Solubility | Low
sparingly soluble or soluble. Water soluble materials (such as acids) may be more easily Likely to be solubility
dispersed in water and have a greater potential to pollute water environments (e.g. Mabile Likely to be.

). Many water insoluble materials (z.g. petrol) may be spread by flowing water. Decontaminated Lm’g:;’;"siin
Water based decontamination of surfaces may be more effective if a chemical is water soluble; bylw:te' based Fy ! x
removal options or active decontamination may be more appropriate for non-water soluble solutions ersistel
chemicals Unlikely to be: Unlikely to be:
Volatilised Mabile
Interpretation:: Units ppm (ma/l) Persistent

<10: Negligible solubilty
Between 10 and 1000: Increasing ikelihood of solubilising
>1000: Likely to solubilise

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5
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! of affecting Areas i
H nysicat Chemical
¢ characteristic Description
value
_‘ Soil sorption Measures how readiy 3 chemmical is Sdscrbed 1o coganis surtaces n he sol marte Some scis | Hioh Ko Low Koo 1
hiawe vy iMAed ahlifies 10 506t Chomicals .9, Sandy S0 Of 0Nd% with K Clay of 0rganic Likely 1o be: Likedy I bee
matter conents. Givds an ndcaton of ikely porsistencs in sl Adsorbed mmm
Interpretaton (s = Kacl :‘"“'nw"‘“""mm oy
> 10,000  Likety 1o asorm Mokile
Between 1,000 and 10,000 | Increasing Meihood of adsorbng
| = 1000 Unkkody 10 adsort i
| Pari Tries ghons sakibiey J— High Ko Low Mo
m?m Chemicals - a0 3% aanamsangn | Lielyiobe Likiely Io be:
between waler M"‘“m“""‘ A hagh walut atso gves Sorbad i soler m"‘“’"
and octanol (Kew) _ sediments Biodegracted
INGpIEaton (LN = Koal Uinikety 10 b Unlibedy to be:
1,000 : Likely 1o bloaccumuiate (mydrophobic)- High o Rio-
= 500 Uinkkely Low
| Viscosity Th viscosky of sty wihin tmay g Tow |
y sy 115 10 remove from [eg 1 woukd be IMCUll 10 vacum 3 [l Likety 1o be:
gy VESCOUS ENMICS). VISCous Chisnicals ang akso Wss Wty 19 i - Suspend in the ificut ia &»
envronment. Srvontaminy
Exarmpies: Units = mPa. Ve | ceconaminaie
Water. 08234 flow) Fessspended
Cem sy 01 thigh) Moble
Degradaton and Process by ot -
reaction by- Te<ton with other water, Some
products Produsts duning ihis process.
Towmcity MUMMU&WUMWW ¥ ne
= = ana " -
which the organism is exposed and the o
of rRspratony tract (inhalation)

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Food Production
Systems

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)
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Protection options Restoration options Fate of affected

produce (waste disposal)

S —

{1} Closure of sirintske systems = —
— orsry derogstion
stfood processing olants 14) Selection of sitemative

lend use
{4) Short-term sheltering of 15) Selection of attemative
snimals product use
5) Restriction of entry into food [32) Culing of lvestock

chain/ withdrawal from market {28) Clasn feeding/

seisctive grazing regime

{33) Burial of carcasse:
]' (31} Restrictions an animal
breeding (35) Buming in situ
{7) Control of entry into food
chain

Also see Inhabited aeas
e = {36} Rendering

(8] Izsue of 8 FEPA order [+

(37) Incinerstion
{9} Precsutionary (distary)

advice -

(38) Lendfi

1l

10) Progessing or treatment of

food products

Alsa see Inhsbited sress
{saction &)

Freshwater and marine fish and
shellfish

Protection options Restoration options Fate of affected
produce (waste disposal)

1) Closure of sirintske systems

at food processing plants “ e {13) Temporary derogstion
(Section 6)
(6} Restnction of entry into food
-+

15) Selection of stemative
chain/ withdrawal from market product use

6) Product recal -

{7) Control of entry into food
= 1 {37} Incinerstion

[8) Issue of 8 FEPA arder PR 138} Landfill

19) Precautionsry (distary) Also see Inhabited Aras
advice

{section 6}

11) Ban or restrictions on
harvesting, hunting and fishing

" Also see Water
envimnments (Section 8)

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)
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Fruit and vegetables

Protection options Fate of affected

Restoration options

produce (waste disposal)

(2) Prevention of contaminstion [19) Selaction of aitemstive -
of geenhouse cops = 13) Temporary demgstion

15) Selection of stemative

5) Restriction of entry into tha 15 Ploughing methads
food chain/ withdrawsl from

-

product use
119) Removall relocation of
topsail 17) Ploughing in of s standing
[ 6) Product recsll }4_ —
0) Soil weshing / imigation
Conirol of entry info facd e (24) Biolagicsl degradation!
chain of sancubural land =
decomposition
8] Issue of = FEPA arder ﬂ 1) Trestment of soif
{35) Buming in situ

10} Processing or trestmant of (22) Application of K

—— 5

fond products fertiisers o amble soill (37} Inginerstion
grassisnd
Also see Inhabiled sress [ 2 Lana
[Section §) {23) Natural i *
{with monitoring)

Also see Inhabied sress | g
{Section 6)

(25) Bioremediatios

Also see Inhsbited sress
{Section 6)

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Step 2:  Consult flow chart decision tree’s for specific environment
Identify potentially applicable recovery options
Consult other sections of Handbook (if applicable)

Inhabited Areas

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)
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AR “‘
<
:

! T

External building surfaces

Interal building surfaces and objects
(including fumiture, carpets and
personal items)

Semi enclosed areas (e.g. surfaces in
(including strest furnishings e.g.

bricks, concrete and steel)

subways | train stations)

3

(6) Readtive gases and vapaurs J.,

(T} Reactive liguids (bleaches, detergents, || [5) Resctive gases and vspours
fosms. gels)

[7) Resctive iguids (bleaches, detergents,
ms,

[7) Resctive liquids (blesches, daterents,
[B) Physics| decontsminstion technigues | e e Toams,

ek J‘_

t

Dtherwater besed cleanng methods J.f (8) Physical decontsminstion techniques

1

(8) Physics| decontamination techniques Jq—

(24) Burisl in-situ

10) Pressure hosing Jv (8] Other wster based cleaning methods Jk Other waler based cleaning methods J-—
1) Vacuum dleaning. J “ 111 Vacuurm cleoni | 10) Pressure hosing |+
12 Surfsce removs! (buikings) ] 111V -
13) Fixative/ strippable coatings J4— | L1 Vecuum clesning i
13) Fixstive/ strippsble costings J* ©4) Dimantie and d , | 12) Surfsce removs! (buikings) |+
ismentle and disposs J47
13) Fixative/ strippable costings
Sesvetaeniiziie J‘* 15) Modify operstion / desning of ‘ J'_
ventistion systems
‘ 14) Dismantle and dispasal J‘_
18) Natursl sttenustion (with monitoring) Jq
17) Storage, covering, gentle claaning of 15) Modity operstion / cleaning of
Brecious obiscts ventiation systems J“
12} Snow / ive removal F
\ (18) Nsturs| sttenuation (with monitorin r— 16) Cleaning vehicle ventilstion systems J.,

124) Burisl in-sity J 17) Storage, covering, gentle cleaning of J‘_
| 18) Matural ion (with J,.

258
(24) Burisl in-situ J-

UK Recovery Handbook for Chemical Incidents (US EPA Decon

‘F INHABITED AREAS
~
I Figure 6.4: Surfaces in Inhabited areas
Roads and paved areas Vehicles (including aeroplanes, cars, e ——
trains and boats) and trees)
( ! ( [7) Resctive lquids [blesches, detements,
{7) Resctive liquids (bleashes, detements, | ( T | Feaglie, 'f:: "'EZ:“S Selements
Tasms, gels| J | J —-
3 {7) Reactive liguids (blsschss, datemants, (8) Physicel decontamination techniguas | 4
(8) Physical decontaminstion technigues Jl( e -
— - g (18) Natural attenustion (with monitoring) J"
{8) Physice| decontemination technigues
(8 Other weter based cesning methods Jf* el decentemnatan Iachiues . |,
1) Outdaor surfsce removal snd
| 81 0fherwaterbased cleaning methods repl
e J'*’ | Otner waier bssed ciesning methods | | Iscamant
el Ersus bots {20} Soil snd vegetstion removal
(13) Natural attenuaton wih montaring) | < 19, Praseere fosh |+ (20)50d cod vegelation temovel
11) Vacuum clesning |
| 19) Qutdoor sufsce removal snd P J 21} Ploughing/ digging methads }.a.
| r=olacement
{13) Fixstive! strppable coatngs *
\ (13) Fixstive! strigpable coatings ] P —— i
(22) Snow | ice removal 1+
14) Dismantle and dizoozsl
) (23) Bamers to seel contaminstion -
(24) Burisl in-stu 4+
16} Clesning vehicle ventilation systems 14
(24) Burs| in-sty jv-
17) Storage, covering, gentle clesning of |
y*
15) Natural attenuation (wiih monitaring) JF
122) Snow! ice removal ]
2
(241 Buris! in-sity JF 250

UK Recovery Handbook for Chemical Incidents (US EPA Decon
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Step 2: Consult flow chart decision tree’s for specific environment
Identify potentially applicable recovery options
Consult other sections of Handbook (if applicable)

Water

Environments

o

Public and private drinking water supplies
Marine and coastal water
Inland and underground waters (including recreational waters_

Sewage treatment

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Step 3: Determine effectiveness of recovery options
A: Eliminate options based on physicochemical properties
B: Eliminate options based on surface material

Recovery Option Efficacy for type of contamination and surface
materialo—
Surface Type Contamination type)

= b
Robu Mve | Free [ EetToer= Thaccessible

6) Reactive gases and vapours

7) Reactive liquids (bleaches _detergents. foams gels
8) Physical decontamination_techniques

9} Other water based cleaning methods (scrubbing, shampoa)

10) Pressure hosing
(11) Vacuum cleaning

(12) Surface removal (buildings)

13) Fixative/ sirippable coatings

14) Dismantle and disposal of contaminated material
15) Modify operation/ cleaning of ventilation systems
16) Cleaning vehicle ventilation systems

(17) Storage_covering, gentle cleaning of precious objects

18) Natural attenuation (with monitoring

(19) Outdoor surface removal and replacement (road_soil

23) Barriers to seal land contamination
(24) Burial in-situ

Effectiveness Up to 100% effective

GENERALSESSION1 | 24



Step 4: Review key considerations and constraints
Eliminate further options according to other considerations
(public health, waste, social, technical, cost and time)

UK Recovery Handbook for Chemical Incidents (US EPA Decon

Recoveryoptions considerations ‘ Technical

Public Waste Social
Health

Cost ‘ Time

Protection options

11 Is0late and contain water supply

2] Alternative drinking waler supoly

3) Restrict water use (DND/DNU notices)

Remediation options

(4) Changes to water. ion point or location of water source

ations

)

(5) Controlled blending of drinking water supplies
6 Continuing normal watertreatment

71 Modification of existing water freatment

8) Water treaimentat the pointof use tap]

9) Drainfo temporary storage

10) Discharge off site using tankers (tankering
11} In-situ treatmentand discharge
12} Flush distribution system

(13} Natural (with

14) Treatmentof sludge

(15} Restrict accessto inland orcoastal

environments

16} Restrict transportwithin inland recreational or coastal (controlled
water environments

17} In-situ treatmentofinland. recreational. coastal (controlled) waters
18} Drainage of inland. recreational. coastal (controlled) waters
19) Removall containment of sediment
20) Containment:use of dams. booms, absorbent materials
21) Retrieval of chemicalis) and containers
22) Buming in-sity

C

None or minor (Low) Moderate (Medium) Important (key)
Weeks

Time (when to implement recovery option)

No on time years Hours - days

GENERALSESSION1 | 25



Recoveryoptions consideratio

Recovery Options Considerations ‘ Public Waste

Health

Social ‘ Technical

Cost ‘ Time

Protection options
(1)Isolate and contain water sup

Protection options

(1) Restrict public access

(2) Alternative drinking water sup

2) Controlled workforce access

(3) Restrict wateruse (DND/DNL | (31!mpose restrictions ontransport
R diati opticns (4) Temporary relocation from residential areas
(4) Changestowaterabstraction | (21 Permanent relocation from residential areas
(5) Controlled blending of drinkin
6) Coninuingnomal wstertreal | R@Mediation options
7)Modification of existingwater | (81 Reaclive gases and vapours
8) Water ieatmentatthe pointc | (71 Reacliveliquids
(8) Physical decontaminationtechnigues
9) Other water based cleaning methods
10} Pressure hosing
(11)Vacuum cleaning

(9} Drainto temporary storage
10} Discharge off site usingtank
11} In-situ treatmentand discha
(12)Flush distribution system
(13) Natural ion (with mo
14) Treatment of sludge

15) Restrict accessto inland. res

(12) Surface removal (buildings
13) Fixative/ strippable coatings
(14} Dismantle and disposal of contaminated material

(15} Modify operation/ cleaning of ventilation systems

_ehdonmerts 16} Cleaning vehicle ventilation systems
16) Restrict transportwithin inlal
(17} Storage. covering. gentle cleaning
waler environments

(18} Matural attenuation {with monitoring

17} In-situ treatmentof inland, re
18) Drainage of inland recreatic
19} Removall containment of se
(20)C: use of dams.t

(19) Cutdoor surface removal and replacement
20) Soil and veqgetation removal
(21)Ploughing/digging methods

22) Snowlice removal

23)Barriers to seal contamination

24} Burial in-situ

(21)Refrieval of and
22 Bumingin-sity

Considerations ‘ None or minor ‘ Moderate Important (key)
Time — when to implement recovery option ‘ No restrictions on time ‘ Weeks to months/ years Hours - days

Time (whan to implame

Step 5: Consult recovery option sheets
Eliminate further options following a detailed analysis of
options on a site and incident-specific basis.

= e~

Waste ‘ Some recovery options create waste, the recovery of which must be carefully

—— | Side effect evaluation
Effe| Amountan

Provides information on side-effects incurred following implementation of the
recovery option.

Health impact Impact that the option might have on the health ofindividuals within a population

Rec( Possibletr N -
storage rot Agricultural impact

== olc N

Z;g: Factors infl| Ethical considerations Possible positive and/or negative ethical aspects (e.g. promotion of self-help, requirement for
— informed consent of workers, distribution of costs and benefits)
i Fea Exposure | Social impact Impact that an option may have on behaviour and on society'strust in institutions
L Req——— Environmental impact Impact that an option may have on the environment (e.g. natural water courses)
:‘; Re lm Degradation products The potential for a recovery option to degrade a chemical to another chemical. This will vary
A Factorsinf dependent on the chemicalinvolved and the specifictechnique used. Field can be used to highlight
exposure potentially hazardous degradation products
.Reql Potential ir | Other side effects Some options may have other side effects (e_g. rationing of water supplies or restrictions on the use
infra
exposure of water)

) Agdmonaimmomaton ]

Interventii | Practical experience State-of-the-art experience in carrying out the recovery option. Some options have only been tested

R o N
= =9 on a limited scale, whilst others are standard practices.
Req| " N N
E Rl E Key references References to key publications leading to other sources of information
Othe———
o] © b | Comments Any further comments not covered by the above
e orag

History of previous publications that have led to the formulation of the datasheet.

Operator tii | Document History

Size and accessibility oftarget to be treated. Seasonality. Availability of equipment and
consumables within the contaminated area. Requirement for additional manpower. Wage level in

constran| Factors influencing costs

Public hai the area.
e Compensation costs Cost oflost production, loss of use

egal imp
| Socal cod| Waste cost Cost of managing any wastes arising, including final disposal.
+— | Assumptions Any other assumptions which might significantly influence the intervention costs
| Environm|

Identification of possible communication pegds, mechanisms and recipients

8 o] andbook fo e a de PA Deco ov 20
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Public Health
England

/
\

7 N7 N NN

29 UK Recovery Handbook for Chemical Incidents (Arcopol conference, 12th Sept 2013)

oo Overview recovery in the UK
England

\
| e
\4
T
& A

Characterisation sampling and
analysis *

Decontamination
(i.e. Local authority / GDS Framework)

Site specific risk assessment:
Clearance goals

Clearance sampling

Yes
Reoccupy

No
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o Overview recovery in the UK
England

&

Characterisation sampling and
analysis

Site specific risk assessment:
Clearance goals

\d
T
\4
T
|
y

’d Decontamination strategy

\

Recovery Handbook(s)
1
W
Decontamination
Local authority / GDS Framework

No
Clearance sampling Reoccupy

No

Yes
—) Reoccupy

Lo

Public Health
England

What next ?

Chemical and Radiation Recovery Decision Support Tool (2013- 2015)
» Inhabited areas pilot

* Review and update Radiation Recovery Handbook

UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)
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Public Health
England

Chemical Recovery Decision Support Tool

The chemical recovery decision LK R
= A covery Handbook for
support tool will help direct you

Chermnlcal Incidents

through the steps in developing a
recovery strategy.

You will also need to consult the UK
Recowvery Handbook for Chemical
Incidents

33 UK Recovery Handbook for Chemical Incidents (US EPA Decon 5-7th Nov 2013)

Inhabited Areas
Sub areas

Residential Buildings (hospitals, schools)

Transport networks

NorTes denhsd Underground spaces

Recreational

A 3
to Start

34 UK Recovery Handbook for Chemical Incidents (US EPA Decon

h Nov 2013)
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Developing a recovery strategy (Inhabited Areas) - Step 4: External building surfaces
Review key considerations and constraints of recovery options

Recovery Options Considerations Jublic st Sodel Technics st mine

Remedistion options
[ meeems ] -] [
[ @ Reactive liquids |l || 1 | | Il |
| 18} Physical decomtamination techniques || |- | | | | | |[ I
| (5) Other pwater based) cleaning methods || || | | | | | | ” |
[0 o o I | [l |
| (11} Vacuum cleaning || ||— —|| ||— —H ||— -|
[L012) Surfsce removal fbuidings) Il I |- l:l - |:|
[ 013) Foativesstrippable coatings || |- l - -
[[1% Dismantie and disposal of contaminated material || |- - |:| - :
[ 181 Metumlattenuation (with monitoring) || Il | - m I:I
| (22) Snowice removal || ” ] | | | | | |-
[ 29 Burialin-situ Il | |- - M |
| e [ ——— |

S ]

vopton

[

Update, save and record contaminated surface types in the recovery decision report form

B

rn
to 5ta Back

Lo

Public Health
England

—a

PHE are committed to;

* Maintain and update the Recovery Handbooks

+ Take forwards areas of research to improve and further develop guidance
for the recovery and remediation of the environment following an incident

« Continue to build the evidence base of recovery options recommended
within the handbooks (biological incident review; chemical incident review)

Contact details:

For more information on the recovery handbooks and projects, to attend
workshops, or participate in the retrospective reviews of chemical, biological
and radiation incidents, please email;

Stacey.wyke@phe.gov.uk; Antonio.pena-fernandez@phe.gov.uk

Biological.Recovery@phe.gov.uk
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Public Health
England

Cleaning Up Afterwards.
Towards a UK Recovery
Handbook for Biological

Incidents

Allan Bennett, Stacey Wyke, Thomas Pottage Sara
Speight & Emma Goode

Public Health
England

Contents
Introduction
Recovery from Anthrax Incidents in the UK (and Sweden)
» The UK Recovery Handbook for Biological Incidents
Persistence Database

Disinfection Database
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Public Health
England

Gruinard Island (1986)

L s
CRUINARD 'Sl‘fw
215 1SLAND BUzes b2
~ aVERNMENT PROPEY
uhUNDEK "KFEP\II"!EN. -
Loy udows § CONTAHINATES |
WITH ANTHRAK SHD DANGEROLS i
LANDING 15 ?RUHIBITEO :

g, oY ORDER ;19861 .§

* Formalin and sea water
» Topsoil removal

o Remediating Anthrax Graveyard (1990s)

Public Health
England

« Site intended for housing

» Sampling showed >2000 spores/g
» Decontaminated with formalin

* Unsuccessful

* Ground capped with concrete

Gaseous Decontamination

GENERALSESSION 1 | 32



o Two UK Anthrax Cases

England
+ The first fatal human case of
anthrax in the UK for over 32 years
« Cause not identified for a month

» Samples sent to PHE Porton and
identification made

* In October 2008 a man contracted
anthrax and died after weeks in
intensive care

» Diagnosed rapidly by PHE Porton

* Treat ith i lobuli
Lived near Hawick (Scottish Borders) reated with immunoglobulin

« Skilled craftsman and carver Lived in East London
+ Recently joined a local drumming * Drum Maker, Teacher and Player
group * Lived in bedsitter and workshop on
Past medical history busy road
* Acute myeloid leukaemia in Past medical history
remission

* Tuberculosis

%ﬁuc neatn  ANthrax Positive Sites From Scottish Case

England

+ Belford — England
* Home of couple who run a drumming workshop,
authentic African drums stored here, as well as
skins/hides for additional drums
*  Smailholm - Scotland
» Garage was used to prepare hides
+ Smailholm Village Hall

+ Venue for a drumming workshop attended by the deceased  Vjllage homes sealed off’
in hunt for killer anthrax
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o Dalston Lane, London

Public Health
England

+ Single room basement flat with
shared entrance to three other
premises located on busy
thoroughfare

+ Cupboard under stairs reputed
to contain skins

* Resident cat

* Anthrax positive drum found

* Anthrax skins in cupboard

Public Health
England

‘ Log

Scottish Decontaminations

« International experts consulted on appropriate course of action. No
consensus gained

* Belford Home and Smailholm Garage decontaminated using Hydrogen
Peroxide

+ Village Hall decontaminated using SABRE Chlorine Dioxide
VILLAGERS' FURY AT ANTHRAX CLEAN-UP

Gaseous Decontamination
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London Decontamination

* B.anthracis found on one of the

drums and on a skin from under the
stairs
—~ @\é\

+ ltems removed from two other sites f6 \‘/
found to be negative
+ Contaminated items removed and c:(\
>

destroyed

@\0 A
* Local decontamination with 10%
sodium hypochlorite on areas

surrounding the contaminated items

- A Swedish Anthrax Cases

England

In 2008 a single cow from a beef cattle herd suddenly died without any observed
previous symptoms. The carcass was sent for routine destruction.

Within the next thirteen days, ten more animals from the same herd had died.
Three carcasses were sent to a regional laboratory for investigation and on the
12th December, the cause of death was confirmed as Bacillus anthracis by
culture and PCR methods.. Environmental samples of the farm were taken and
only two samples returned positive for anthrax from the courtyard where the
infected carcasses were stored. The most likely source was thought to be
contaminated roughage, but couldn’t be proved by laboratory analysis.

“Decontamination of the farm has been extensive and it has been one of the
most expensive single sanitizing procedures in Swedish history.” Knuttson R,
2012 The entire decontamination process cost approximately 60 million SEK
(£5.8 million).

It included a mobile incinerator and liquid disinfection of farm

UK Recovery Handbook for Biological Incidents
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Public Health
England

Different Scenarios, Different Recovery Options

* No one size fits all option

* In many of the cases there was no complete record of how and why
decisions had been taken

Options used varied widely in cost, time-scale and amount of disruption

1 Gaseous Decontamination

Lo

Public Health
England

Hearings
Crisis, Stabilisation, Recovery...Learning

Preparation....

Trials

Inquest

Activity
(News, £,
MP letters,
Ins, twitter)

Public Inquiry

Getting back to “normal”

Injury and iliness
Worry or concern
Political

12 UK Recovery Handbook for Chemical Incidents (Arcopol conference, 12th Sept 2013)
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49 Overview of Recovery in the UK

Public Health

England

Characterisation sampling and Site specific risk assessment:
analysis Clearance goals

BUT~nog
onhowtod
recovery str
what

decontamin

needs to be Clearance sampling

No

Yes
_[ Site specific clearance goal met? ]—} Reoccupy

i Why do we need a Biological handbook?

Public Health
England
AAE o -

NEWS HeaLTH

13 September 2013 Lt updatod o 17 54 Empnodea

24 Jure 3013 e ot 14 HEEmuodss %
Sainsbury's recalled watercress came from

. 2YS UK farms

St " L in oo v d watercreas withdrawn by Sainsbury's
- v outbreak of £ coll was produced by a
NEWS cornwaALL

Andaves, said it suppbes
rerss and soma 200,000

kills fish

Puogle have been told 10 say out of the ses
1.8 beach alier & poliutunt Milled &
“ mmber” of fish.
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ﬁlic Health Scope

England

Focus on clean up and restoration.
Does not address all aspects of the recovery phase
* Risk assessment protocols
« Sampling or monitoring strategies
Not a substitute for specialist advice but will aid
decision makers in the development of a recovery
strategy

Aim: reduce exposure and return to ‘normality’

15 UK Recovery Handbook for Biological Incidents

Lo

Public Health
England

Structure of the UKRHBI

Water
Environments
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Public Health
England

Who will use the Handbook?

» National and local authorities

 Central government departments and agencies
* Environmental and health protection experts

* Industry

* Emergency services

* Others that may be affected by a biological

incident

17 UK Recovery Handbook for Biological Incidents

Public Health
England

Difference from Chemical handbook

« Differences in the decision making frameworks caused by microbiological
factors

« Ability to divide and grow

« Difficulties in rapid detection

» Epidemiology

« Persistence differences

» Lack of data on effectiveness of recovery options

» List of representative agents agreed
* Persistence Database developed

» Disinfection Database in development

18 Gaseous Decontamination
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et Agent prioritisation list

England
Agent / scenario Environment Inclusion criteria
Aspergillus spp. and other Inhabited Areas Causes Aspergillosis infecting humans and
environmental Fungi birds, can cause sensitisation
Bacillus anthracis Food Production systems / Rare but high impact due to persistence /
Inhabited Areas resistance of spore
Bacillus cereus Food Production Systems Cause of diarrhoea from food poisoning
Brucella abortus Food Production Systems Rare but high impact
Campylobacter Food Production Systems Common causative agent of food-poisoning
outbreaks
Clostridium botulinum Food Production Systems Rare but high impact, toxins released can
cause serious harm
Clostridium difficile Inhabited Areas Large numbers of infections annually
Clostridium perfringens Food Production Systems Causes many cases of food poisoning. Large
number thought to be underreported.
Coxiella burnetii Food Production Systems / High impact due to resistance of agent
Inhabited Areas
Cryptosporidiosis Water environments / Food Common cause of waterborne disease
Production Systems outbreaks
Cyanobacteria Water environments Toxins released can cause harm
Dampness in buildings Inhabited Areas Common generic problem
Escherichia coli 0157 & Inhabited Areas / Food Seen in food outbreaks, and also in farms /
other VTEC Serogroups Production Systems petting zoos
Top 20 organism Limited persistence - <7 days
Relevant to ited areas Intermediate persistence - 8-100 days *Some papers just say surfaces or fomites and are not specific
Non-top 20 organism I persistent - >101 days
Persistance in inhabited areas 1
Pathogen i [s/steel i carpet wood lasti vinyl flooring__|soft furnishi ics_|beach sand
ille >30 >30 >30
Avian influenza/ influenza 1-2 1-13 7-66 3 12
Coxiella burnetii
E. coli 0157 1-3 5-15
[<2-18 L7- (>)30
My bacteriim tubereuloss [V ST a5 I e —
Noroviris EED ST 53 TR, )
Viral haemorrhagic fevers. 4-5 6 6-50 6-26
Brucella abortus >56 >56 28- 56
[= 1-6 4-12
& i <
< !
Giardia
Listeria monocytogenes 1- > 30 >28
| Salmonella sy <1 20-30 21-32
Toxoplasma gondit Jossr
3-60
Adenovirus 7-90 21-56 21-56 3549
Bordatella pertussis 3-5 6 5
Candida 3->14 3->14 3-30 1-30
Chlamydia spp 115
Coronavirus B
Corynebacterium spp
Enterococcus >30
Foot and mouth virus
Francisella tularensis
influenzae 12 <1
pylori <1
o B 30 500 EN
10-35 <10
10-18
|Shigella 20-24.
Streptococcus s
Vibrio cholera

UK Recovery Handbook for Biological Incidents
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Public Health
England

The disinfection database

Aspergilus

Teacilus spp

B. abortus

[Campylobact

[clostridium sop

JC_burnetii

E coliVTEC

Steris VHP.

Bioguell HPV.

Sterinis aHP

Chlorine dioxide

0zone

|Exhlene oxide

—_

Dry Heat:

Boiling (liquids|
Moist Heat
v

Gamma

FAC (i.e. Bleach)
Hydrogen Peroide

Chlorine dioxide (2q)

[Alcohol

G- co-r <manamuconwo o

Noinformation
very effective (>4log kil

some effectiveness 24og kil)

[Giardia

Influenza

s

M tuberculosi

[Norovirus

IT.gondi

Tvee

Steris VHP.

Bioguell HPV.

Sterinis aHP

Chiorine dioxide

0z0ne

Ethylene Oxide

Boiling

Moist Heat

v

Gamma

4
a
s
e
o
u
s
€ |oryHeat
n
e
'
3
v
L

FAC (i.e. Bleach)
ydrogen Peroide
Chlorine dioxide (aq)
Alcohol

Public Health
England

Retrospective Study

* Project team is inviting stakeholders and other interested parties to

participate in a retrospective study of biological incidents and

recovery options used (successful or unsuccessful)

¢ |nitially short online questionnaire

e https://www.hpa-
surveys.org.uk/TakeSurvey.aspx?PageNumber=1&Survey|D=8IKJ7
6IM&Preview=true

* Followed by telephone interview / meeting

+ Contact the project team if you are interested in participating;
biological.recovery@phe.gov.uk

22 UK Recovery Handbook for Biological Incidents
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E November, 2013

Research activities on environmental contamination of

radioactive substances at National Institute for
Environmental Study

1. Behavior of radionuclides in the environment
2. Appropriate treatment and disposal technologies for
radioactively contaminated waste

Principal Investigator Toshimasa Ohara and Masahiro Osako

Seiji Hayashi, Noriyuki Suzuki,
Masanori Tamaoki, Shoji F. Nakayama,
Yasuyuki Shibata, Motoyuki Mizuochi
Masato Yamada, Hidetoshi Kuramochi,
Hidetaka Takigami,

Nagahisa Hirayama, Yuji Matsuzaki

Project Members

Introduction

Due to nuclear accident at the Fukushima Daiichi nuclear
power plant (FDNPP), enormous amounts of radionuclides
were emitted into the atmosphere and the ocean.

Radioactive materials may affect human health through the
contamination of air, water, soil, waste, and food.

Research projects on beharior and disposal technologies are
now underway
— Behavior of the radionuclides in the environment

— Appropriate treatment and disposal technologies for radioactively
contaminated waste
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Aims of the two projects

e Behavior of the radionuclides in the environment

— Predict long-term distribution of radioactive nuclides in the terrestrial
and aquatic environment as well as in living organisms

— Build a model to estimate long-term human exposure to radiation

— Contribute to better understanding of the impacts on human, wildlife
and ecosystem health

* Appropriate treatment and disposal technologies for
radioactively contaminated waste

— Accumulate the know-how for treatment and disposal and establish
the systems

— Reflect and use in technical standards and indicators

— Advance safe and effective waste treatment based on scientific
evidence

NIES’s plan in Fukushima-ken Environmental Creation Center
Three Research Programs

Environmental recovery
research

____________
~ ~
~ ~

- o
- -

- -

S

-
__________________

Disaster
environmental
management

research

Environmental
creation
research

Recovery and revival of
environment in Fukushima

Reconstruction of
environmental security system
against future disaster 4
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Outline of study on
“Behavior of radionuclides in the environment”

Multimedia Modeling v'Developing a multimedia fate

Dynamics of Cs—137 - model by coupling models for

atmospheric, oceanic, and
terrestrial environments.

v'Analyzing and predicting the
dynamics of Cs-137 in the air, soll,
river/lake, and coastal ocean.

Coastal
ocean

Field Measurements

v Monitoring radionuclides in tb
Forest atmosphere.

Lake

v" Measuring radioactive Cs in
forest, lake, river, and coastal
ocean.

v Improving the analytical method
Celd survey in the eastern area of Fukushima of 1-129. radioactive Sr. and C/Sg

prefecture and Mt. Tsukuba/Lake Kasumigaura .
in the water.

Targeted area of field study in our project

Typical high contamination area
around FDNPP

300;- . .
Typical moderate contamination area

28 Mt. Tsukuba, Lake Kasumigaura
10-* Typical watershed in Kanto area
- (Forest, river, lake)

Cs-137 deposition map by
airborne monitoring 6
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Runoff characteristics of radiocesium
from a forest catchment (Mt. Tsukuba)

@ Continuous hydrological observations started immediately after the accident
and stream water sampling during the rain events at a forested catchment

°
corresponding to only 0.3% of the total amount
® Very little contribution of forested area as a sou

137Cs runoff = ['37Cs concentration in SS (900 Bg/kg

Estimated '37Cs annual runoff load was 0.04 kBg/m?2 for one year,

deposition in the catchment.
rce of 13’Cs at present

-SS)] x (runoff volume of SS)

'EJ 4
£ 100-
E 4
~ 200+

05

0.4
£ 034
m 4
&' 024
E 4
= 0.1

T 1-ul|“

y'l

L 0 T
Precipitation

Precipitation

Ll
(approximai

Flow rate to ¥Cs

Flow rate

Cumulative outflow of SS

L1t

25

]
(=]

(ton)

tely proportional ]
runoff load)

o

110

SS (suspended solid)

w

Cumulative outflow of

L

00-

T T T T T T T

Mar Apr May Jun Jul Aug Sep Oct Nov
2011

o

L
T
T T

Dec Ja

n Fe
2012

Stock and flow of Cs-137 (Lake Kasumigaura)

Horizontal profiles of activity in sediment
Sondbe R.

Yoise R

Highiki R
\chinose R

goeeocooe
-2 [ 1]
Ca—134 + 137

{Ba/kg)

[ Y

o @
muddy  sandy

Spatial distributed accumulation

Budget of Cs-137 in Lake

@ Inflow via river

=®-®)

0.2 TBq

(runoff ratio from entire land to lake = 0.5 %)
@ Deposition from air to lake

2.7 TBq

@ Stock into the lake sediment 2.9 TBq
(estimation based on the measurements)
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Observation in Udagawa River catchment

A : : Sedimentation
| Sedimentation & fluid in
in river lagoon & coast

Deposition Sediir:fglt(:tion Runoff atsukawaura
&I;l;:l::: in oy s pr Lagoon

Coast of
Fukushima
Pref.

Tamano ' Lake
Pond Udagwa :
L layer
Deposition in e’g“o . e wer ||| Runoff from forest area
forest soil F300 . Saem Il (Jul. 2012 to Feb. 2013)
(Sep. 2012) im =" 1% 137Cs runoff amount per unit area
2 ~ 2
me. : B 0.04 ~ 0.07 kBg/m
de;:(osmon )5 = N o > Runoff ratio to deposition
330 Bq/m ° Q;us ; Ce:r Cyp:ﬁ O'OZ - 0'03%
pine 9

Outline of multimedia fate modeling

To establish simulation model to estimate the long-term ( up to
several tenth years) fate of radioactive substances, combining

existing atmospheric, multimedia and ocean fate models

Atmospheric transport/deposition model

Deposition ’ ‘ ‘ ‘Deposition

4 Terrestrial multimedia model\ 4 Coastal Ocean model A
[ Fluid dynamics model ]

I v‘
f‘ i [Transport model in water & sediment]

Levels in SOiILevels in .riv'er water [ ECO|OgiCa| model ]
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Observed and modeled Cs-137 deposition map

AIrbgEng mmRaiiering Model)

Mode! (KBq m?)

% 10
10
0 o
w
10 )
200 2 |
10 400 g
0 600 Q|
10 =N
800 B -
107 =
et 1000 2
o B30T

S 2 4,0 1 2 3
138 139 140 141 10794210 44100 10" 10" 10

Obs (KBgq m2)
Bias =-14 %; Error =78 %; r = 0.67

Simulated trend of 137Cs in soil

* Most part of '37Cs were mainly * Decreasing trend of '3Cs in soil

deposited to forest area — Simulated to slightly faster than
— Contaminated plume radioactive decay, by runoff
passed above forest area processes
100% 2E+15
80% +- - 156415 - EES Others
 Built-up
70% +- -
N mm Nonvegetated
60% 1- - 1E+15 1 = Forest
50% T- s Shrub

0% -
30% +-

S5E+14 = Other farmland

Total amount of '37Cs in soil
(Ba)

- B Paddy
20% - h —&—Decay only
1o - 0
- - - - - - - - -
% ST &§RE&EE&EEE&EER
Proptﬁgg;ff P;&pﬂ?ﬂ%@s
land-usearea amouft'amon .
deposited land. Year (31 March in each year)

use area

12
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Coastal Ocean Model (Dispersion and Sedimentation)

Deposition Loading -
(Atmospheric (River basin Model
u Obs
model) model) 150
2 = 2 = 2 3w Cs-137
S l Ba/kg-soil
| Radionuclides Dispersion Model || = I'M
o FDNPP | .
12212MAR2011 ’
40N 109
Mar 11 Mar 21 Mar 31 Ape 10 Ape 20 Ape 30 0
s 10
200 N
n
39N '
150 o
glﬂﬂ "
- 5 Vodel Obs
FDNPP | 50 ode .
-
L |
Surface activity concentration || Activity concentration of Cs-
of 1-131 and Cs-137 at Stn 4 137 in the surface sediment

36N

of radion

The model reproduced the observed distribution

uclides in the sea and the sediment.

- =

I42E

143E

Bioconcentration model 13

Exposure monitoring

indoor environment
Log-normal distribution

Decreased in the first several months but

reached the plateau after that

Distribution in ingestible size (< 250 um)

Provided a model with parameters

Vacuum cleaner dust measurement
— The most radioactive material in the

Frequency

€s:134 + Cs-137 (Bakg)

Radioactive Cs in bulk house dust (n=254, April, 2012)

g so00 ID2102
25 7| [vostm] " B 7000
o §_ 6000 uCs-137 ., ‘.‘ ,S 6000
ngou . '.A"j . 5 5000
O3 P e l» 4000
2 00 n ey 5] ID1102
=8 4% i 3 + 3000
S 3 2000 ).-'! " =
2 2 1000 w1 ? — 2000
k=1 b3 b I 'l
e o & 1000

o 1000 2000 3000 4000 I I

Radioactive Cs in bulk house 0 25678910121 2345678910
dust (Ba/kg) 2011 2012

Estimation of the enrichment factor
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Exposure route

Kashiwa-city Fukushima-city

Outdoor air . Outdoor air .

) 0% Soil Indoor air 0% Soil

Indoor air 0% 0% 0%
0%

Diet
4%

Indoor
dust
0%

Indoor
dust
0%

90%

96%
15

Ecosystem evaluation
(1) Effect for Wild animals

Wild mouse, Apodemus speciosus, were
captured at high-gamma-dose area in Fukushima
and low-gamma-dose area (Aomori and Toyama).

Check DNA oxidization by gamma irradiation
at sperm cells using 8-OHdG antibody

-
Toyama [==°0 oy Fukushima|:
3 X L T s =
o ST L3 P e 3
{ “:'Q' Wi ;o“ — PN O:t E\ .
o s AW ¥ (D 20T
i s\ i ” : =5 "
. é,{»' ;_‘-:-v ’.‘ o | «_" : "1-
o ¥ 5% - A S )
. 0 2N s Ty
A N b TR ST A ‘
7 S soum A G L !
s ‘1.--/ ‘{ —_— ?-" e o - |
e COC S S~ A |
[ DNA oxidiz

ation in sperm cells was remarkable in Fukushima ]
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Analytical method development

* Dissolved radioactive ceasium
— Rapid and trace measurement of dissolved Cs RS
in water using Cs selective disc 7 "7 ‘ P
= 000
. . ) g 0.008 4 Cs=134
* Radioactive strontium 2 om o
— An effective solid phase extraction method O ehone Lﬂ_
developed using crown ether resin E R o om ok oo m
Gamma-ray energy (keW)
* |odine 129 a .
— Ultra trace determination of 12°| by an ANS
accelerator MS 3r & ]
— Reconstruction of short-lived 3!l distribution & ,| m ]
©° . w52
. L Sat i
* Imaging plate !
. ays . . :128) /127 1E-
— Disposition in organisms, house dust and 0 e
wastes

17

Center for Material Cycles and Waste Management Research

Contributing solutions for sustainable usage of resources and
the reduction of the environmental waste which accompanies that use

|| 2.Policy-driven research on waste management

1.Sustainable Material Cycles Research Program ||

T

Reliable support for policy needs in the short and
long term
-

& Sustainable material cycles on domestic levels and

@i@@

_ throughout Asia

A

Landfill test cell 2 indf 1
(Thailand) e ipment— -~ »
| ion of waste incineration system and
= ' | energy recovery technology
-~ J
<
of quality control engineering system for wastes
C m 4 E e )| towards an advanced sound material-cyele society
PJ3: Sustainable material- ~
SubPIL cycle systems in local areas
Semi- . .
aerobic ‘ of for domestic
Tandfil ) @f‘/’f Sitbis: liquid-waste and greenhouse gas emissions
Subpl2 Framework D
Onssite PJ1: Sustainable material management of concept
wastewater at the Asian scale D p! and ion of treatment ies and analytical
treatment o methods for the countermeasures toward legacy wastes and materials
system \/f ?f"‘v) SubPi2: with recycling difficulties )
SubPI3 Z Application
Developme of concept to . . . )
ntof tools P12: Appropriate waste management ofconcentio | | geme  Developmen, and of testing methods for
for lanning in Asian countries < = > the evaluation of recycled products on the environmentally sound
anageme J o 1 M e 4 quality of chemicals )
\_ roswem s )
YT || 3.Seed and foundation research ||
py1 SubPL:Material flows and supply chain analysis
SubPJ2: Field study on materials management management system Study of fundamental technologies
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Appropriate treatment and disposal technologies for
radioactively contaminated waste

Clarify fundamental

properties and behavior
mechanisms of radioactive

substances

Develop, optimize and
assess technologies for
treatment, disposal and
reuse

Accumulate the know-how
for treatment and disposal
and establish the systems

Reflect and use in technical
standards and indicators

Advance safe and effective
waste treatment based on
scientific evidence

Establish technologies for
the long-term management
and disassembly of
relevant facilities

monitoring

= ! Establish technologies for
measurement, analysis and

Optimize management
systems and grasp accurate
stock and flow

19

Behavior mechanisms of radioactive cesium during waste incineration

CsCl would be in gas phase under high temperature condition.

CsCl would be in solid phase and highly water soluble at normal temperature.
1

Incineration mechanism

X% E=3 ™ CsCl condenses
e in gas cooling
process
CsCl gas

20

Fly ash particle
(average: tens of um)

\

It is very
important to take

\Basfiter {1 oo cures to avord
Gas Gas | leaching from
: waste to
) surrounding water
X system.
%% ¢cs

P

W csal gas

[solid]

£ 100

2 \

S 80 \

ol K

S 40 !

S} u 1

£ 20 y

.é 0 \ ‘

£ MW Sewage Rice  Wood
© sludge  straw

Equilibrium composition of Cs chemicals
during waste combustion at 850°C

GENERALSESSION 1 |

[ CsAlISi,O

52

MICsCl condenses and trapped in fly
ash particles during gas cooling
process

MICsAISI, O remains in the bottom
ash

Calculation results by thermodynamic
equilibrium model can successfully
explained Cs concentration
mechanism of fly ash and bottom ash.
We also discovered that the
compositions of CsCl and CsAlSi,O
were different depending on
incineration contents.



Landfill and storage technology for contaminated wastes and soil

Rain 1 1 1 1)) G erne

pipe
- .
Cover soil

Impermeable
soil layer

absorption and
desorption

Middle cover soil

Water Raw water

treatment N Existing waste Water catchment
system
l/ N l’
Projected long-term behavior of Evaluation for the sorptive
radioactive Cs at a landfill site property of various soils
10000

S Infiltration rate 3 Jffordenit The
3 % N — gggmm - § Loce \Q&r distribution
W ! \ —toomy The activity of Cs 3 o0 [Bentonile N\ | coefficient
£ I \ — sommj in the leachate E 4 dbEeEeEs
g 5 o g
ST ) will bt & peak 2 o ot 0.1 times
5 after 100 years 2 E?s“g o if EC
~ o = est C
B I 4’/\ after landfilling ER A inEereEs
3 / \2< I .—;E o [Decomppsed granite 10 times.

o 50 100 150 200 S 70 100 1000 10000 100000

Elapsed time (years) Electric conductivity of eluate (mS/m)

Establishment of monitoring technologies for radioactivity
and application to waste management

Research challenge ot

Advance
inquest

Sampling

Sample
preparation

Measurement and
analysis

Accuracy
management
Feedback
Knowledge review

=

Screening survey | /’ -
(ex: vegetation, shipping, com$ost) |

-
-
-

Research for sampling method of Cs in | Application of radiation-sensing camera
incineration gas to visualize the dose rate distribution

Research for increment sampling number within the area i o
of waste lot (the case of contaminated waste shipping)

Research for the fraction and existence form of Cs in waste water

Cross check measurement using common sample
(ex. Incineration ash, soil)

Development of the decontamination manual for waste shipping
Contribution to revision of the measurement guideline by MOE

Development of the interim measurement manual for waste contaminated by radioactive
Cs
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— Framework of Disasters and Environmental Management Research JEE—
iDAdLEID diiu v uilineliwal

[mmm————— - Research- —— :
| |
} Environmental Vulnerability X Hazard = Environmental Risk }
[

[

| +ENVIRONMENT -EARTHQUAKES +ENVIRONMENT (WATER, AIR, }
} *INFRASTRUCTURE -FLOODING SOIL) ‘
I WASTE MANAGEMENT -TSUNAMI -WASTE }
| {GOVERNANCE MOTHAZARD o honesovmee |
L - -BIORESOURCE I
L\ N J U ) Q ) .

N Y
(41'_) Modeling of Hazard and “ Evaluation Modeling of <:>

Environmental Vulnerability Environmental Risk in Disasters

e

2011 Tohoku Disasters

Planning, Assessment, Implementation of Disasters and
Environmental Risk Prevention

|ejUBWUOIIAUT

yoseasay

UOIJBAOUU| [BJUSWUOIIAUT
yoseasay

AK1aA009Y [BJUSWUOIIAUT

Catastrophic disasters
in the future

ysJeasay Juawabeu

Environmental Resilience for Disasters & Environmental Risk Reduction
Establishment of Disasters & Environmental Science
”Fukushima”, a Mecca for Disasters & Environment

23

Quantitative Estimation Procedure for Disaster

Debris Estimation results of
Hazard Damages Per Unit Quantitative ?mOl-lnt °f tsunami debris
Information AmAges Generation Estimation in Miyagi Prefecture after
2011 Tohoku Disaster
5?(9”\19 Image Damaged households TOEa‘ Collapse; Amount of Disaster Debris
Aerial thogf?ph Damaged buildings 113 t/ouilding
Seismic Intensity 61.2t/household T,
Tsunami Inundation Area Bt
Inundation Depth Floor Inundation; 1E
4.6t/househokd P
T
Geographical s\‘l{'\‘ - - »
o s 8 Estimation result of discharge of disaster _ o
- debris generated by Tokyo Metropolitan Ishinomak]-+*
ol L Area Earthquake Disaster e
. — Kekusai Kogyo Sendai ,5_-0'
Totally 92.0 million t &
Estimation result of flooding .
debris from catastrophic flood k! Pacific Ocean
disaster in Tokyo Metropolitan AR %
Area u )
Total : 19.210,094 e

Discharge of disaster debris (104 t)

16.5

[ — i 1IN

ood disaster debris (103t) Aomori  Iwate  Miyagi Fukushima Ibaragi ~ Chiba
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Establishment of Disaster Waste Management
Policy Implementation Process within the Context of Disaster Waste
Management

Behavior of actors (policy output)

Institutions
Public Management .

The basic framework for - Strategy 6 Effectiveness
rDWM (put into effect - Resource allocation (policy outcome)

pre-disaster) ! | - External relationships | - Progress of disposal

Post-disaster N > - Environmental and

institutional (including Disaster waste management process health impact

non-legal) arrangements - Transportation, separation,

Intermediate treatment, final disposal
- Appropriate storage
£
‘ Characteristics of the disaster ‘ Conditions ‘ Characteristics of the relevant actors‘
A result of system management for disaster waste treatment Operational Planning P System

Strategic Planning

Special Measurcs
Law (5.2 month
— >

for Disaster Debris Management

Preparing for the

Tactics Meeting Planning Mesting

D D

Planning Meeting
——

Polcyof Separation | Preparing for the IAP Prep & frocind
Copacly Tactics Meeting L wert

_ e
Excomrs ‘ G ‘ e ‘ <] ‘ Execute Plan
e—

! 1
Offical License —&—@ :
Subsidy ._‘
Information Request
Delegation
Operational Field __ & 4

Management ¥ v T T

- & o v B © ~ ® o ©°o =

S LA s s st b i l T

Period after disaster (month)

Change of the number of the system correspondence by the administration
provisions pertaining to the disaster waste treatment that the Government of

Japan carried out after the 2011 Tohoku Disaster

mplenentation of the plan
anountor | Initial Response & | Evauat at various stages
Disasor Dabri: T
—
Notifications
-

Incident/Event

Future work

« On-going research activities

— More advanced understanding and modeling of the dynamics of
radionuclides in environment and impacts
« Extensive monitoring, model development, exposure and impacts on wildlife
— Continuing development of waste disposal technologies
* Incineration, landfill and storage, monitoring and management

* Relation to future Fukushima environmental creation

center

— Environmental recovery research

* Following the activities of first half

— Environmental creation research — not presented today
— Disaster environmental management research
» Following the activities of second half, and relating to our visit today
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UK Government
Decontamination
Service

The UK Government Decontamination
Service

Sara Casey — Biological Hazards Adviser

EPA International Decontamination Research and Development Conference November 2013

Part of the Food and Environment Research Aienci

UK Government
Decontamination
Service

Summary

Who are GDS

UK Government

GDS Framework Suppliers
Research and Projects
Future work
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UK Policy Driver

A

UK Government

Decontamination
Service
UK RESILIENCE
Central Government ; .
Re: t
Safety and Security quirements GDS Programme Delivery
Cabinet \ m»
Office | | |
. g Prepare | R&D [ UK Gov Plan
H ra & Academia - Fera - Incidents
Office 021: m:mmenu N :'ED ) s:::"“
Industry N .
MOD. - PHEIPHWIHPS - Recavery
Gov - Local Authority - Guidance
- First Responders - Training
< Added Value to Resllience
[ E Increased nonl ence I
1

GDS Remit

UK Government
Decontamination
Service

» Assistin the recovery from a CBRN event

* Maintain a framework of private sector
contractors

* Run a development programme for CBRN
remediation

» Capability Development
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UK Government
Decontamination

Capability Development Senvice

* Direct link to policy owners

+ Capability gaps from scenarios based upon
National Risk Assessment

* Management of CBR R&D projects for the
Home Office

» Exploitation of research and development
projects

* International research collaboration

GDS Operational Capability B e

Decontamination
Service

 Facilitate the rapid decontamination of CBRN
releases using private-sector capability

» On call 24/7 to provide rapid access to GDS
expertise and Framework service

« GDS Emergency Operations Centre (EOC)
that can be activated in minutes

* Provide expert scientific and technical advice
to relevant groups, on the most appropriate
decontamination methods
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UK Government
Decontamination

GDS Framework Lots Service

GDS Framework Services

l l l

Radiological &
h ical Biological
Chemica ologica Nuclear
Lot 1 Lot 4 Lot7
—— Sampling, analysis, —— Sampling, analysis. Characterisation,
menitoring monitoring decontamination, waste
management
Lot 2 Lot5 Lot 8
Decontamination Decontamination NAIR requirement
Lot 3 Lot 6
L——» Waste management L——» Waste management
& disposal & disposal

UK Government
Decontamination

GDS Supplier Roles Service

» Sampling and monitoring to determine the
extent of the contamination and effectiveness
of decontamination

* Perioritising the appropriate resources and
equipment for decontamination

« Decontamination of the built and open
environment, transport assets

» Waste disposal
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A

UK Government
Decontamination

Framework Assurance Service

Supply Chain
Resilience

Evaluation of
Pr

Assured
Framework

CAF1s/ Gap
Analysis /
Capability
Mapping

UK Government

Exercises, Evaluations, Case Studies Dacantamivalion

Service

GENERALSESSION 1 | 60



Exercise RED EAGLE
Site Sampling Plan

*Exercising of a wide
area biological sampling
standard operating
procedure (SOP)

*The requirement came
from a national risk
assessment driver

UK Government
Decontamination
Service

*The suitability of
organisations with
sampling and PPE
capability was assessed

Types of PPE worn by sampling
teams

UK Government
Decontamination
Service

GENERALSESSION 1 | 61



UK Government
Decontamination
Service

Practical Testing of a Formaldehyde
SOP

* Development of a standard
operating procedure (SOP)
for a decontamination
process using formaldehyde

+ To test a GDS supplier using B
the formaldehyde SOP

« To validate the efficacy of the |
SOP in the hands of a GDS
supplier

Framework Assurance (biological) |

UK Government
Decontamination
Service

+ Building contaminated with Bacillus
atropheus (10%ml)

» Suppliers were asked to sample the site to
verify presence and determine distribution.

» Suppliers were asked to remediate the area
using their preferred technique

A, ¢ ’ . 3=zt A = _.._
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UI( Government

Since 2006 ol

 Tolerability of residual hazard (ToRH)

« Wide area sampling and analysis (WASA)

* VSP development

» Development of methods to test suppliers

« Background levels study

* Novel biological decontamination technologies
« SOP development and testing

e
UK Government

Future Work Gaa o

» Rolling programme of framework assurance work
for biological framework suppliers

» Operationalise research and development

» Research collaboration

« Multi-agency response and recovery evaluation

« Redevelopment of the ToRH biological guidance

* Revision of wide area sampling and analysis
SOPs

+ Biology of Bacillus anthracis conference
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UK Government
Decontamination
Service

Questions ?

sara.casey@gds.gsi.gov.uk
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BIOLOGICAL RESPONSE AND RECOVERY SCIENCE
AND TECHNOLOGY ROADMAP

Brooke Pearson
Executive Secretary
(Contract Support to DHS S&T)
Biological Response and Recovery Science and Technology Working Group

Biological Response and Recovery

so A catastrophic biological incident could threaten the Nation’s human,
animal, plant, environmental, and economic health, as well as
America’s national security.

so Such an event would demand swift and effective responses in order to
minimize loss of life and other adverse consequences or, in the case of
suspected criminal activity or terrorism, to prevent additional attacks.

so Standing ready to respond to a biological incident requires ongoing data
and information collection, data integration and scientific analysis,
evidence-based review, strategic decision making, and continuous
coordination across government and with nongovernmental partners.

so In addition, an effective response and recovery process requires the
coordination of data and capabilities from several sectors—such as
public health, law enforcement, waste management, infrastructure
management, transportation, and more.
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The Office of Science and Technology Policy (0STP)

so Congress established the Office of Science and Technology Policy in
1976 with a broad mandate to advise the President and others within
the Executive Office of the President on the effects of science and
technology on domestic and international affairs.

so Strategic Goals and Objectives

o Ensure that Federal investments in science and technology are making the
greatest possible contribution to economic prosperity, public health,
environmental quality, and national security

o Energize and nurture the processes by which government programs in science
and technology are resourced, evaluated, and coordinated

o Sustain the core professional and scientific relationships with government
officials, academics, and industry representatives that are required to
understand the depth and breadth of the Nation’s scientific and technical
enterprise, evaluate scientific advances, and identify potential policy proposals

o Generate a core workforce of world-class expertise capable of providing policy-
relevant advice, analysis, and judgment for the President and his senior staff
regarding the scientific and technical aspects of the major policies, plans, and
programs of the Federal government

R&D Budgets

so The Office of Science and Technology Policy (OSTP) has
responsibility, in partnership with the Office of Management and
Budget (OMB), for advising the President on the Federal
Research and Development (R&D) budget and shaping R&D
priorities across those Federal agencies that have significant
portfolios in science and technology.

so OSTP also has responsibility—with the help of the National
Science and Technology Council (NSTC), which is administered
out of OSTP—for coordinating interagency research initiatives. It is
OSTP’s mission to help develop and implement sound science
and technology policies and budgets that reflect Administration
priorities and make coordinated progress toward important
national policy goals.
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NATIONAL SCIENCE AND TECHNOLOGY COUNCIL (NST()

so> The National Science and
Technology Council (NSTC)
is the principal means by
which the Executive
Branch coordinates
science and technology
policy across the Federal
research and development
enterprise.

so A primary objective of the
NSTC is establishing clear
national goals for Federal
science and technology
investments.

COMMITTEE ON HOMELAND & NATIONAL

SECURITY (CHNS)
Zach Lemnois (DoD), Tara O Toole (DHS), Arun Seraphin (OTSP)

BDRD: Biological
Defense

HFHNS: Human
Factors for

SOS-CBRNE
Research Homeland and Standards (SC)
& Development National Security
(SC) (SC)
CDRD: Chemical
Defense ISC: D-IED: Domestic
Research Infrastructure IEDs (SC)
and Development (SC)
(SC)
NDRD: Nuclear
Defense
Research &
Development
(SC)
5

Biological Response and Recovery Science and

Co-Chair

Jayne B. Morrow

National Institute of Standards and Technology
Department of Commerce

Co-Chair

so  Dave Adams, Department of Homeland Security-
Office of Health Affairs

o Matthew Arduino, Department of Health and
Human Services-Centers for Disease Control and
Prevention

s  Mark Beall, Department of Defense-Office of the
Assistant Secretary of Defense for Homeland
Defense

so  Erica Canzler, Environmental Protection Agency-
Office of Emergency Management

so  Lisa Delaney, Department of Health and Human
Services-Centers for Disease Control and
Prevention

o Aaron Firoved, Department of Homeland Security-
Office of Health Affairs

so  Sonia Hunt, Department of Justice-Federal
Bureau of Investigation

o George Korch, Department of Health and Human
Services-0ffice of the Assistant Secretary for
Preparedness and Response

so  James Lawler, Department of Health and Human
Services-National Institutes of Health

o Helen Lawrence, Department of Justice-Federal
Bureau of Investigation

GENERAL SESSION 1

John F. Koerner
Assistant Secretary of Preparedness and Response
Department of Health and Human Services

Staff
Brooke Pearson
Executive Secretary

o Ryan Madden, Department of Defense-Defense
Threat Reduction Agency

o Tyler McAlpin, U.S. Department of Agriculture—
Animal and Plant Health Inspection Service

so  Lori Miller, Department of Homeland Security-
Science and Technology

so  Stephen Morse, Department of Health and Human
Services-Centers for Disease Control and
Prevention

s Shawn Ryan, Environmental Protection Agency—
National Homeland Security Research Center

so  Jill Sheets, Department of Justice-Federal Bureau
of Investigation

so  Lynn Slepski, Department of Transportation

o Theresa Smith, Executive Office of the President-
National Security Staff

s  Margaret Sobey, Department of Defense-Joint
Program Executive Office for Chemical and
Biological Defense

so  Angela Weber, Department of Health and Human
Services-Centers for Disease Control and
Prevention
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The Road to the Roadmap

so The BRRST WG developed a working document that described the
decisions that first responders or government officials would need to
make following a biological incident, what questions the decision maker
might ask, and, of those questions, which could be addressed with
scientific information or technological capabilities.

so The BRRST WG developed a list of major (high-impact) decisions that
would need to be made during each phase of response and recovery.

so The resultant working document was used to guide discussions and to
collect Federal department and agency information on current and
planned programmatic activity with the potential to address the
questions answerable by S&T.

so Review of submitted information on Federal activities drove the
development of S&T capability goals and objectives.

so Those goals and objectives constitute the heart of this Roadmap and
comprise a guide for future Federal, academic, and industrial S&T
efforts and for international collaborations.

Key Response and Recovery Decisions

Response and Recovery
Crisis Management Consequence Management
Notifieation — Remediation/Cleanup
I Clearance Er-occupancy
Initiate first | Operational Coordination Develop/ implement Decontaminate Provide guidance | Provide guidance for
response Law it i ies for outdoor areas and/or | for determination | re-oceupancy and reuse
activities, and investigative response characterization in buildings of effectiveness of | criteria and goals
including e facilities and the Dec i inati Provide guidance for
notification | When and how to distribute outdoors wide areas controls to implement,
of proper medical countermeasures Implement sirategies reduce, mitigate any
authorities e and procedures to Implement required potential exposures of
Recommend staying-in-place or identify, stabilize, and | capabilities for future incidents after
Developa | evacuation maintain infrastructure | Sustained re-oocupancy
public- and property environmental
engagement | Recommend ) decontamination Implement public
i v " Determine operations messaging 1o instill
distancing tequirements and confidence in the public
Evaluate . methods to protect Implement and workforce that re-
Threat Tmplement rangportation natural and cultural decontamination oceupancy s safe
Credibility | restrictions resourees waste handling
B requirements Implement measures to
Provide safety and health guidance Implement strategies retain, maintain and
and mm':ﬂ’f mlumpmed first | and means to contain Decontaminate improve the economic
respondens saclcd:zvng and mitigate the spread | critical vitality of a region
i of contamination and | infrastructure
I danc 1
hsgu.e o ToTooe eliminate sources of Tmplement long term
iygiene or decontamination further distribution health reatment,
(e.g., insecticides for intervention and
Provide support for mass casualty liee) illance ey
Establish mass medical treatment
facilities
Implement modified standards of 8
care
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Findings

Key near-term R&D priorities and objectives outlined in the
Roadmap include:

so Develop reliable estimates of risk of exposure for a multitude of
environments, matrices, and conditions associated with wide-
area release scenarios;

so Develop reliable estimates of risk to humans, animals, and plants
through various exposure and transmission routes;

so Evaluate population infection prevention measures (e.g.,
quarantine, isolation, and social distancing) used to reduce
incident impact and develop a strong scientific basis for
recommending these measures; and

so Apply insights from risk-communication research to guide
dissemination of appropriate messages to decision makers, first
responders, and others.

The BRRST Roadmap

The Roadmap aims to:
so Categorize key scientific gaps,
so ldentify specific technological

solutions
X . o BIOLOGICAL RESPONSE AND RECOVERY
so Prioritize research activities to SCIENCE AND TECHNOLOGY
enable government—at all ROADMAP
levels—to make decisions more : g
effectively Matio ce and Technology Council

OCTOBER 2013

http://www.whitehouse.gov/sites/default/files/microsites/ostp/NSTC/brrst_roadmap_2013pdf

=

s
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(uestions?

Jayne B. Morrow John F. Koerner

BRRST Co-Chair / BRRST WG Co-Chair

Executive Director Assistant Secretary of Preparedness and Response
National Science and Technology Department of Health and Human Services
Council john.koerner@hhs.gov

Jayne_B_Morrow@ostp.eop.gov

Brooke Pearson Andrew Hebbeler

BRRST WG Executive Secretary Senior Policy Analyst

(Contract support to DHS S&T) National Security & International Affairs Division
brooke.pearson@cubic.com Andrew_M_Hebbeler@ostp.eop.gov
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AT Overwew Of
TheQU'C Duspersmn Modellng System
—

A‘a

Mlchae}i Browir, MatthewiNelsen: Mlke Wlulams Akshay Gowardhan\‘
Sara-Brambilla.-Scot Halvérsen (& Er|c Pardyjak ..

Outline

QUIC Model Components
QUIC Urban Capabilities
QUIC CBR Capabilities
Applications

Validation

- Los Alamos Unclassified LA-UR-12-24176 & LA-UR-10-02201
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What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-URB

rapidly produces 3D wind
field around buildings using
an empirical/diagnostic
model based on Rockle
(1990)

Pardyjak and Brown (2001)

Lower Manhattan

-
X
- Los Alamos Unclassified LA-UR-12-24176 & LA-UR-10-02201

What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-CFD

- solves incompressible RANS
equations for steady-state
solution relatively quickly
compared to other CFD
models.

- based on artificial
compressibility method
(Chorin, 1967)

- uses simplified algebraic
turbulence model based on
Prandtl’s mixing-length theory

Gowardhan et al (2011)

Oklahoma City

.
3
- Los Alamos Unclassified LA-UR-12-24176 & LA-UR-10-02201
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What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

Dumnge sl Te S imton] Trs = T30 [nme)

* QUIC-PLUME

- “urbanized” Lagrangian
random-walk dispersion
model

- local, non-local, and
vortex turbulent mixing

.....

schemes ;
- drift terms to account for o
inhomogeneous turbulence
- CBR capabilities
Release !
Williams et al (2004) o
fal e W
I LOGNa:ﬂOS Penn Station Release, Midtown anhattan
Operated by Los Alamos Nafional Seourit, L for NNSA UNCLASSIFIED nNYSE
What is QUIC?
Quick Urban & Industrial Complex
dispersion modeling system
* QUIC-GUI eSS S w8
graphical user interface for set-up, | | e & @ |()]owum] ][9] ccnine o] oo s o]
running, and visualization “g| | Prolect san_Diego_CeOD_7m  +|[-] Run Ban - Grid(s)
L;‘“m Unclassified LA-UR-12-24176 & LA-UR-10-02201
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What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-GUI IR 55 S g o6

[P Tek cprere

graphical user interface for set-up, | ?e|m v pa| 2]

ST Y N P

[l

running, and visualization | ¥/ Projet sen_oisge_cap_7m

-

~/[=] Run Both

~ Grid(s)

A :
Los Alamos Unclassified

What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-GUI IR 55 S g o6

[P Tedk cpmens

graphica| user interface for Set-up, | Z B ﬂ - UCURD Fi['\f‘.;cr-r_mnw'm-‘;n_r-mél‘muuniv.’summ

LA-UR-12-24176 & LA-UR-10-02201

= |
1
*

running, and visualization

— =
| 1 Project sdn Diego_CBD_7m «[-] Run Both - Grid(s) |
| | |

[ e 9 g
R -
- T T
e
g
T
L o T |
'm; 1 1
|
= W0
£
: 9% _______
s
" (i
Los Alamos Unclassified LA-UR-12-24176 & LA-UR-10-02201
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What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-GUI Jacas_p
graphical user interface for set-up, | 7| =& @ |@]weme((E) 2 s e o ot
running, and visualization ‘T Project Phuladelphm [0 Rungot - Griae)

Unclassified LA-UR-12-24176 & LA-UR-10-02201

What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-GUI 2zl
graphical user interface for set-up, | #|#|&| @|Qwe- e R ) e et
running, and visualization 8| | Profect phiageiphia <[2] RunBoth - Grid(s)
v
Size Distribution

Unclassified LA-UR-12-24176 & LA-UR-10-02201
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What is QUIC?

Quick Urban & Industrial Complex
dispersion modeling system

* QUIC-GUI

graphical user interface for set-up,
running, and visualization

2| | @] @] Goveim] | ] 2] coxmime| o5 o] s

Project  ppiadelphia «[-] Run Both - Grid(s)
~
o] cptons |
LosAlamos Unclassified TA-UR-12-24176 & LA-UR-10-02201

QUIC’ s Niche

1. Urban dispersion with buildings

(:‘}
Los Alamos

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED ="
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Impact of Buildings on T&D

Heist et al. (2004)
WFC

WTC
Rubble Pile

2, USEPA wind-tunnel experiments of L. Manhattan
- Los Alamos
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED

NISA

Impact of Buildings on T&D

Concentration s ¥ = Shimetena), Tiea = 108 jsec]

Dimeter] T = 180j3sc)

L. wind i
A —
e 0.0001
' 1e-05 “{5
L :
&0 §
= <§
o —
e «1? Tme= 1805, Y= 50mandZ=1m
§ 7me=_|§:'s.v=_w:-am:_=m : |
¢
gl
£ [} o 4In ) L] 100 120 140 160 HIW 200
x{mj) 1["‘\]
‘Lod Alamos Enhanced Dilution for Source Immediately Downwind of Building
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED NISAE
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Impact of Buildings on T&D

USEPA L. Manhattan Wind-Tunnel Experiments

Operated by Los Alamos National Security, LLG for NNSA UNCLASSIFIED nNYSE

Impact of Buildings on T&D

DTRA/DHS NYC Madison Square Garden Tracer Experiment
2 (PNNL - Allwine et al, 2006)

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED nNYSsAa
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Impact of Buildings on T&D

Impact of buildings on retention and timing

Midtown @ Grand Central Station — Particle dispersion animation

QUIC-Plume Particles - Time: 3.000

1020 QUIC-Plume Particles - Time: 3.000 1020
. I el el — 815
=l e el
A = S e
612 il L S s 612
=L Tt ke
& e P 2 408
4 e
o T b | .
m It & EFars 204
! l LM "l"! i
= " : 72=5 i Geg 242 484 7% 98 1200
X X
A QUIC model w/ buildings QUIC model w/out buildings
- Los Alamos
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED N

Impact of Buildings on T&D

Impact of buildings on Dense Gas dispersion

QUIC-Plume Particles - Time: 0.250

12° 'lias ‘48
X

QUIC-Plume Particles - Time: 0.250

dige B

Particle animation showing enhanced vertical mixing of
the dense gas cloud by buildings (p=3 kg/m?).

QUIC model w/ buildings

pal
- Los Alamos

QUIC model w/out buildings

Operated by Los Alamos National Security, LLC for NNSA

UNCLASSIFIED
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Impact of Buildings on T&D

Impact of buildings on Particle Deposition patterns

QUIC model w/out buildings
(similar to Gaussian solution)

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED

nNYsSA

Impact of Buildings on T&D

Quic
model w/
Boston
buildings

Masz Fuxighn %)

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED

nNYsSA
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Impact of Buildings on T&D

Quic ; S¥oM Surface Deposition §
model ' : ~ 2
w/out 0.01
buildings
0.0001
- Te-08
&
e B
&
4
Te-10
le-12
fe-14
Pal
—
+ Los Alamos
Operated by Los Alamos Nafional Seourit, L for NNSA UNCLASSIFIED nNYSE

Quantifying Impact of Buildings on T&D

1210 Concentrationat 2= 1.5(meters), Time = 900 [3ec]

e 0.0t
Ran QUIC without
buildings using as o001
Oklahoma City
Joint Urban 2003
IOP 2, Release 1 v povot
Inflow Conditions H
- g
444 = Jrens g
242 1-06
Gammo 236 472 O 944 1180 1e-07
X
OKC Joint Urban 2003 domain w/out buildings
Dpefiﬂ by Los Ala.mos National Security, LLC for NNSA UNCLASSIFIED ="
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Quantifying Impact of Buildings on T&D

1200F T J 10°-2
cn oD E E0lLE - O Roas
Ran QUIC without | o F' 1 o '
buildings using 10004 1 (d od 10°-3
© L8 g T
IOP 2, Release 1 o £410°-3.5
Inflow Conditions SWED =o = 1] &
= g o2 '2 |- E
£ =) Hﬁ = =}
¥ i @ = [[[tl B o |l 045 8
30-min conc. = 600 ° O = =[]0 T m
measurements 3 F . =
3 o0 o 0 e Oooen | F410-5 g
O <107 conc. & - * 0 [ ]
400 ° [T B | 10°-55 ©
o0 M
ot 0 g - 9 0 qu 106
200 o % 10"-6.5
= g ro7
200 400 600 800 1000
Easting (m)
OKC Joint Urban 2003 domain w/ buildings
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED nNYSA

Quantifying Impact of Buildings on T&D

1200F T J 10°-2
& f 0T E @DH' - B3 Boas
Ran QUIC without ) - £ 0 o '
buildings using 1000 0 4 o 10"-3
© s g T
IOP 2, Release 1 a +410"-3.5
Inflow Conditions SWE:' =o ‘E@ a &
= g o2 '2 |- E
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¥ i @ =l [[[tl B o |llio-as 8
30-min conc. »_E 600 o D =M ~ R
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400 ° 111 10°-55 ©
o0 M
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200 o % 10°-6.5
= g ro7
200 400 600 800 1000
- Easting (m)
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Operated by Los Alamos National Securty, LLC for NNSA UNCLASSIFIED ="
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Quantifying Impact of Buildings on T&D

1200¢ - ; 10°-2
o oD E S0lLE .0 Roas
Ran QUIC without O = ¥ 4O O '
buildings using 10004 1 (d od 10°-3
©EEE ol 1
IOP 2, Release 1 a +410"-3.5
Inflow Conditions SWED =D = 1] &
= g o2 '2 o4 £
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N ' T 0 °© g7 9 =[0G £
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o0 M
%‘ 0 g - 9 0 Eq:l 10°-6
200 g FEl 10°-6.5
ne 9~ G ro7
200 400 600 800 1000
Easting (m)
OKC Joint Urban 2003 domain w/ buildings
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED it =

Quantifying Impact of Buildings on T&D

1200¢ - 10°-2
cn oD E E0lLE - O Roas
Ran QUIC without ) - £ O o '
buildings using 1000 0 4 o 10"-3
© LD fhT
IOP 2, Release 1 a +410"-3.5
Inflow Conditions SWE:' =o = a &
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30-min conc. = 600 o D = =M ~ R
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400 ° 111 10°-55 ©
o0 M
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GENERALSESSION2 | 14



Quantifying Impact of Buildings on T&D

1200 10°-2
. 10°-2.5
Ran QUIC with
buildings using 2000 10°-3
IOP 2, Release 1 10°-3.5
Inflow Conditions 500 .
104 g
z )
&0 f =4
. £ 10"-4.5 S
30-min conc. T 600 ©
measurements = g
105 2
[=]
O <107 conc. ©
400 10°-5.5
10°-6
200
10"-6.5
10°-7
200 100 600 800 1000
Easting (n)

Figure 6. Comparison of 30-min-averaged model-computed concentrations and measurements

Operated by Los Alamos National Security, LLG for NNSA UNCLASSIFIED nNYSA

Quantifying Impact of Buildings on T&D

QUIC w/ Buildings QUIC w/ No Buildings
2 \
10 A R S AT S T i i
Numbet of malched Tems=38 : | Mumber of matched teross+t
]O'J ]
-
5
— 4 ]
- 10
.
5
s 10°
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o
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:
o 40’
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Operated by Los Alamos National Securty, LLC for NNSA UNCLASSIFIED ="
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Quantifying Impact of Buildings on T&D

) QUIC w/ Buildings . QUIC w/ No Buildings
10° . . , . = T ———
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Operated by Los Alamos National Security, LLC for NNSA

UNCLASSIFIED A=

Quantifying Impact of Buildings on T&D

. QUIC w/ Buildings ; QUIC w/ No Buildings
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QUIC’ s Niche

1. Urban dispersion with buildings

2. Relatively fast

Operated by Los Alamos National Security, LLG for NNSA UNCLASSIFIED nNYSE

QUIC Wind Solver Run Time

Streamlines & Pressure Field
P )

%6

3.7 million grid cells

s

QUIC v. 6.01
2010 Macbook Pro 2.66 GHz Laptop — 1 processor

. QUIC-URB S
;Lamamps Wind Solver 5.4 million grid cells
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED nNYSsAa
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QUIC T&D Solver Run Time

- Ougeue 1310w e e . ' - .
22 Poan & sl ery 10,000 particles Simulation Parameters:
o EH"_ Lo v L g Computation Time = 33 s .
%— = . =Oklahoma City Central
e Business District
g : - =Instantaneous near-
@ | sfc. release
i =1.2 x 1.1 km domain
=4 m/s wind speed
108
"At=2s
= =<15 minute particle
a2 2 0y s oo [ e clearance time
1210 o1 =15 minute simulation
100,000 particles sdx=dy=5 m, dz=3 m
i Computation Time =215 s
nnot
=134 s (2 processors; 1.6x speedup)
7
ﬂé
B 0.0001 ;
4 i
&
1e-05
24
QUIC v. 6.01
2010 Macbook Pro 2.66 GHz Laptop
pa 236 472 708 944 1160 1e-08
N UNCLASSIFIED JSE

QUIC’ s Niche

1. Urban dispersion with buildings
2. Relatively fast

3. Chemical, biological, and radiological agents

-
—
- LosAlamos

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED IWSA
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Release Type

A
QUIC scheme based on: { -) -0,
* -
Boughton, B. A. and J. M. DeLaurentis, “An Integral @
Model of Plume Rise from High Explosive Detonations,” eI =g
SAND-86-2553C. =

Radiological R

Dispersal Devices | =~ 4:
o
ki

e G, (1) = Oy

‘@ "t
Ymmaﬂnulm
g )= t=1)= P, 0 =-N-4, |

An =Y F AP 4T A
inputs: HE mass, particle size 7 """ @
distribution, & air temp vs. ht :

super-position of buoyant rise,

building-induced updrafts and e
) wylt+ At)me = cwplth+ -e