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Fifty-Third Annual Meeting of the National Council on
Radiation Protection and Measurements (NCRP)

The issue of radiological emergency preparedness has
evolved in the last 20 y from a primarily nuclear power
plant focus to a wider, more comprehensive focus that
includes response to all types of radiological and nuclear
emergencies including terrorism. In 1998, the National
Council on Radiation Protection and Measurements
(NCRP) formed a scientific committee, chaired by

Dr. John Poston, to provide information and recommen-
dations regarding the radiological health and safety
issues related to the threat of terrorist activities involving
radioactive materials. The work culminated in the publica-
tion of NCRP Report No. 138, titled Management of
Terrorist Events Involving Radioactive Material (2001).
That report has been used and referenced in a variety of
publications and guidance documents since its publica-
tion. Coincidentally, NCRP Report No. 138 was published
in its final form about a month after the horrific terrorist
events that took place on September 11, 2001. NCRP
devoted its annual meeting in 2004 to further exploring
this topic and Dr. Poston delivered the very first Warren K.
Sinclair Keynote Address at that meeting.

Much has happened at the national and international level
since then. A great deal of effort has been spent in the
development of plans, guidance, exercises, training, etc.,
at the local, state and federal level, aimed at improving
nuclear and radiological emergency preparedness in the
United States. The aftermath of Hurricane Katrina in 2005
resulted in a number of important changes in our national
approach to catastrophic emergencies. The tragic conse-
quences of the 2011 Great East Japan earthquake and
the accident at the Fukushima nuclear power plant were
another reminder about critical challenges a nation would
face in responding and later recovering from such inci-
dents. The volume of published literature and the level of
activity in the radiation emergency preparedness has
increased steadily over the last two decades, and the
threat still remains.

NCRP is devoting its annual meeting once again to this
important topic. Unlike most other such conferences,
this meeting will take an introspective and perhaps critical
look at the advances that have taken place in the last
15y, focusing on several key areas of preparedness, and
will ask the questions:

e What are the remaining critical gaps in our ability to
effectively respond to nuclear/radiological incidents?

e Are we doing enough to address these gaps?

e Are there areas where we have done enough and
additional work will only achieve minimal, incremental
gains? and

¢ Do we need to realign our national efforts?

The meeting has been divided into several topical areas
that aim to explore these questions. The focus areas
range from plans and guidance, training and exercising
for both the first responder and the first receiver commu-
nities, recovery and return and communication, and in
each area the selected speakers will take a critical look at
the current state of that specific area and will conclude
with suggesting three to five practicable priority actions/
initiatives for future work.

The last session will take a comprehensive look at the
proposed priority areas discussed earlier and will discuss
overall priority areas that still need work. Our goal is to
provide an informed footprint for where to focus our
future efforts. We want to hear from you, the audience,
and therefore have allowed plenty of time for questions
and answers in each session. NCRP believes that these
topics and gaps in knowledge are of such importance
that a new commentary should be considered.

NCRP and the Radiation Research Society (RRS) are
pleased to welcome the NCRP/RRS Scholars to this
year’s Annual Meeting. The three young scientists below
received competitive travel awards made possible by the




generosity of RRS. These awards are aimed at encourag-
ing and retaining young scientists in the field of radiation

science. Eligible applicants included junior faculty or stu-
dents in the radiation sciences or junior health or medical
physicists:

e |gor Koturbash, University of Arkansas for Medical
Sciences, Little Rock

e Krishnanand Mishra, King Faisal Specialist Hospital
and Research Centre, Riyadh

e Saloua Sahbani, University of Sherbrooke, Quebec

Questions can be submitted on cards during each ses-
sion. Oral questions from the floor will not be accepted.
The session chairs and speakers will address as many
questions as time permits. All questions and answers will
be published in Health Physics as part of the proceedings
of the Annual Meeting.

The Fourteenth Annual Warren K. Sinclair Keynote
Address will be given by Mr. Jack Herrmann, the Deputy
Director of the Office of Policy and Planning within the
Office of the Assistant Secretary of Preparedness and
Response at the U.S. Department of Health and Human
Services. Mr. Herrmann's presentation provides context

and will set the stage for remainder of the meeting. The
Forty-First Lauriston S. Taylor Lecture will be delivered by
Dr. F. Ward Whicker, Distinguished Emeritus member of
NCRP and Professor Emeritus at Colorado State Univer-
sity. Dr. Whicker's lecture will underscore the omnipresent
nature of radiation in our environment and in our lives.

NCRP President, Dr. John Boice, will conclude the meet-
ing by presenting a brief overview of recent NCRP activi-
ties and his vision for the future direction of NCRP.

NCRP is grateful to:

e the Joint Armed Forces Honor Guard from the Mili-
tary District of Washington D.C. who will open our
Annual Meeting;

e Kimberly Gaskins of the U.S. Nuclear Regulatory
Commission who will sing our National Anthem
(https://www.youtube.com/watch?v=DKTHosaa9do);

e Major Kimberly Alston for coordinating the military
volunteers; and

e Thomas E. Johnson and students from Colorado
State University for recording the presentations and
making them available after the meeting.
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Joint Armed Forces Honor Guard from the Military District of Washington, DC

Singing of the National Anthem
Kimberly Gaskins
U.S. Nuclear Regulatory Commission

Program Welcome
Adela Salame-Alfie
Program Committee Co-Chair

NCRP Welcome
John D. Boice, Jr., President

National Council on Radiation Protection and Measurements

Fourteenth Annual Warren K. Sinclair

Keynote Address

Aren’t We Ready Yet? Closing the Planning, Response
and Recovery Gaps for Radiological Terrorism

Jack Herrmann

U.S. Department of Health & Human Services

Following the tragic events of September
11, 2001 the nation has made significant
strides in preparing for disasters and
emergencies of all types. Federal funding
to state, local, territorial and tribal public
health and healthcare systems has
required an all-hazards preparedness
approach with special focus on those inci-
dents that rise to the top of a jurisdiction's
Threat and Hazard Identification and Risk
Assessment. While disaster planners in
many areas of the country have recog-
nized the potential for nuclear accidents
and radiological terrorism, these presum-
ably rare events fall further down on their

list to plan for when funding and human
resources are limited.

In 2009, at a time when the events of 9/11
and Hurricane Katrina were fading into the
past, anecdotal surveys and discussions
with state and local health department
planners suggested that hurricanes,
floods, wildfires, and other natural disas-
ters were their most pressing threats.
However later that year, and throughout
2010, the H1N1 influenza pandemic took
them away from natural disaster planning
and instead had them focusing on emerg-
ing infectious diseases that could result

in millions of lives lost. Planning efforts
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centered on how to distribute and dis-
pense life-saving medical countermea-
sures and how health care systems would
establish crisis standards of care in prepa-
ration for catastrophic patient surge and
the resultant limitations of supplies, phar-
maceuticals, and healthcare personnel.

Looking back over that decade from 2001
to 2010, one might conclude that our
nation's experience with 9/11, Hurricane
Katrina, and H1N1 adequately prepared
us for anything. But the question still
loomed out there-would we be prepared
for a nuclear or radiological disaster the
likes of which we had not seen since the
1979 Three Mile Island nuclear power sta-
tion incident?

We may still not know the answer to that
question today if it were not for the
Fukushima Daiichi Nuclear Power Station
accident following a devastating earth-
quake and tsunami in Japan on March 11,
2011. For the first time in our most recent
history, a nuclear incident outside our
country had consequences for the U.S.
homeland. But even this incident, for its
magnitude, did not measure up to the cat-
astrophic damage and contamination of a
large nuclear detonation. Fast forward to
today, and the continued fear of terrorist
actors with access to radiologic weapons
of mass destruction, many are left won-
dering if our nation is truly prepared to
respond to radiological terrorism.

In 2014, the Institute of Medicine con-
vened public health, healthcare, emer-
gency management, and other subject
matter experts to address the nation's
readiness to respond to an improvised
nuclear detonation. The report, Nation-
wide Response Issues After an Improvised
Nuclear Device Attack summarizes a
plethora of challenges that still plague us.
While federal, state and local efforts to
plan for, respond to, and recover from
radiological terrorist incidents such as an
improvised nuclear device are in most

cases in place, significant gaps remain in
understanding the differences and
nuances between planning for nuclear and
radiologic events, command and control
following these incidents, communicating
with the public to mitigate public fear, clin-
ical treatment and care for those exposed,
and how to prepare for the longstanding
recovery challenges of repatriating a con-
taminated city. Yet 2 y later, our nation is
still largely focused on the response to two
emerging infectious diseases-the Ebola
and Zika viruses. It is also true that the risk
of domestic and international violent
extremism looms on the horizon, leaving
many questions unanswered:

¢ |s the nation prepared to respond to an
improvised nuclear device or other
such act of terrorism?

¢ Are we confident our federal, state and
local governmental leaders know
who's in charge of responding to such
events and do they have the legislative
authorities and plans needed to
protect the health and welfare of all
Americans?

¢ Do members of the public know how
to prepare and what to do in such an
incident?

¢ Are our first responders and those on
the front line of our public health and
healthcare systems adequately trained
and prepared for their roles during a
radiation disaster?

¢ Have they sufficiently exercised these
roles so they feel confident in their
response to such incidents?

¢ Where do we need to advance the
science so that we know the short-,
intermediate- and long-term
environmental effects of nuclear and
radiologic incidents?

¢ And, what else don't we know that we
should before we are faced with such a
disaster?
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Are Existing Plans Sufficient for the Evolving

Threat Environment?

James Blumenstock & Frieda Fisher-Tyler, Session Co-Chairs

Preparedness is More than a Plan: Medical

Considerations for Radiation Response

John F. Koerner

U.S. Department of Health & Human Services

Radiological Preparedness in the Land of Lincoln

Joseph G. Klinger
lllinois Emergency Management Agency

The ROSS: A Rad/Nuc Emergency Subject Matter

Expert Filling a Critical National Need

William E. Irwin
Vermont Department of Health

Since 9/11, the practice community has
witnessed an evolving and expanding
threat environment, taking emergency pre-
paredness planning beyond fixed nuclear
power plants, further into the realm of the
terrorism nexus. Nationally, there has been
significant investment into preparedness
for radiological and nuclear terrorism. Are
we ready as a nation to address the radio-
logical terrorism threat at regional, state
and local levels? How have prior efforts
worked to improve preparedness,
response and recovery capabilities across

Q&A

Break

regions, states and cities? Have invest-
ments in preparedness and response
infrastructure been leveraged in ways that
increase resilience? Is there a need for a
strategic national network to integrate crit-
ical improvised nuclear device capabilities
into existing plans already in place
throughout the nation, to save lives in the
aftermath of a radiological or nuclear ter-
ror attack? This session seeks to address
questions such as these, and recommend
specific actions to be taken to move us
forward.

Guidance, Training and Exercises. Emer gency

Responders

Brooke Buddemeier & Stephen Musolino, Session Co-Chairs
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Educating the Public About the Unthinkable:
Development of a Preincident Nuclear Explosion Public

Information Program
Robert M. Levin
Ventura County Public Health

Experts suggest there may be a future
detonation of an improvised nuclear
device (IND) in one or more major cities in
the United States. Ventura County lies to
the north of Los Angeles County. When
the threat of an IND detonation in Los
Angeles County was considered by Ven-
tura County to be a theoretical possibility,
the County's Terrorism Working Group
(TWG) considered what the impact on
Ventura County might be.

Some 80 people from 30 different agen-
cies met to plan for such an eventuality.
The TWG ad hoc group determined that
some two million evacuees would flee
toward Ventura County in as many as one
million vehicles. There are four highways
which leave Los Angeles County heading
through Ventura County. There are few
connecting streets in Ventura County that
run from town to town which would allow
for an alternate parallel flow of traffic to
the highway system. Eight lanes of high-
way are available to carry evacuees from
Los Angeles into Ventura County. These
eight lanes can carry 250,000 vehicles in a
24 h period. If all but one of the lanes on
the southbound side of the highways were
turned into northbound traffic (“contra
flow”), this would allow for 13 northbound
lanes and up to 400,000 vehicles per day.
Under the best of circumstances it would
take 2.5 d for the evacuees to clear
Ventura County. At the northern end of the
county all highways come together into
one highway with only three lanes. This
narrowing would slow traffic even further.
Evacuees would leave the highways into

the cities looking for fuel, health care,
decontamination, housing, food, water,
and bathroom facilities. Traffic in all of the
cities neighboring the highways would
come to a standstill.

Ventura County decided on the need to
formalize a strategic education initiative
designed to make an “untalkable” issue
easier to talk about. In 2012, Ventura
County unveiled its pre-incident nuclear
explosion public information program.

Ventura created a communications pro-
gram that used traditional and social
media to reach out to residents. The
nucleus of the campaign was a series

of town-hall meetings designed to put
knowledgeable spokespeople in front of
small groups, to answer questions and
offer reassurance while presenting the
educational message. A website was
launched to serve as an informational
resource for residents, health profession-
als, and first responders. Four educational
videos were produced. Radio public ser-
vice announcements were scripted. Direct
mail assets and pamphlets were prepared.
Thirty-five audiences were targeted and all
materials translated into Spanish and
Mixteco. Special efforts were expended to
reach students and their parents.

Decision makers in the county were edu-
cated and involved in the project and
given input into the shaping of the pro-
gram. A series of unanticipated obstacles
arose along the way. Our strategy and
experience may be useful to other
counties.
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Radiological/Nuclear Preparedness in the First

Responder Community
David Pasquale

New Mexico State Emergency Response Commission

This presentation will focus on the
nation's preparedness level by looking at
guidance, training and exercises, along
with available metrics that may be used
for an analysis.

It is difficult, if not impossible, to predict
preparedness levels for a specific threat
such as radiological/nuclear incidents by
taking a single shap shot of the nation. A
more effective measure of preparedness
may be achieved by looking at regional
areas of the nation and then examining
three distinct layers of the response com-
munity. Those layers include emergency
management, agency policies, and con-
cept of operations and finally, capability of
the response forces. These areas can be
looked at as a three legged stool with
each leg representing an essential ele-
ment of preparedness.

Looking first at emergency management,
the role of these agencies in guiding oper-
ational planning and performing a threat
and hazard identification and risk assess-
ment will be examined. Emergency man-
agement agencies are a critical
component in preparedness. They act as
facilitators to their regions and quite often
are the conduit for state and federal fund-
ing grants to response agencies.

Next, agency policies and concept of
operations will be discussed. In this area,
existing federal guidance available to
agencies and potential gaps that exist
when compared to other threats will be
explored. Agencies must provide guid-
ance and policies for personnel for a myr-
iad of incidents that first responders may
encounter. Without support and vision
from an agency's administration the mis-
sion will not proceed.

The third area will provide an overview of
the first responder community with
emphasis on training and equipment. In
this element existing guidance for training,
such as the National Fire Protection Asso-
ciation standards and available metrics
that may be used for analysis, will be
explained. Findings from Level 1 and 2
assessments received from responders
nationwide during training opportunities
will be discussed.

Finally, an overview of current successes
in training such as the National Wildfire
Coordinating Group will be provided.
Opportunities to enhance radiological/
nuclear prevention and response related
programs, guidance, training and exer-
cises with a national, state and local focus
will be examined and offered.

A Retrospective Look at Rad Resilient City, UPMC'’s
2011 Preparedness Checklist to Save Lives Following a

Nuclear Detonation
Monica Schoch-Spana
Johns Hopkins Center for Heath Security

In 2011, the University of Pittsburgh Medi-
cal Center (UPMC) Center for Health
Security produced “The Rad Resilient City
Checklist,” a local planning tool that could
help save tens of thousands of lives fol-
lowing a nuclear detonation. As presented

to NCRP at the 2012 Annual Meeting,
reducing exposure to radioactive fallout is
the intervention that can save the most
lives following a nuclear detonation. Yet,
most Americans are not familiar with cor-
rect safety measures against fallout, and
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11:50 am
12:05 pm

1:30 pm

many believe that nothing can be done to
reduce the suffering and death inflicted by
a nuclear attack. The Rad Resilient City
Checklist attempted to reverse this
situation by converting the latest federal
guidance and technical reports into clear,
actionable steps for communities to take
to protect their residents from exposure to
radioactive fallout. The checklist reflected

Q&A
Lunch

the shared judgment of a national advisory
panel comprised of top decision makers,
scientific experts, emergency responders,
and leaders from business, volunteer and
community sectors. This presentation will
provide a retrospective look at this pre-
paredness effort and the lessons that can
help inform future radiological and nuclear
terrorism response preparedness efforts.

Guidance, Training and Exercises. First Receivers,

Public Health

Cullen Case & C. Norman Coleman, Session Co-Chairs

First Receiver Gaps
Cullen Case
National Marrow Donor Program

The Army says train as you fight and train
often. Since 9/11 the U.S. preparedness
community has worked diligently to buy
the right equipment, train on the equip-
ment, and write the plans for how and
when to use it. However, there are still
many gaps with nuclear and radiological
issues being particularly complex given
their size, scope and no-notice character-
istics. In the efforts to prepare there is an
overwhelming amount of information
available from many sources. Health and
medical planners and responders need a
straightforward source of essential infor-
mation and also a consolidated location
for reference to learn the latest updated

guidance, triage guidelines, treatment pro-
tocols, etc. Additionally, exercises outside
of large state, regional, or national exer-
cises have been isolated to single organi-
zations (generally). Given the breadth of
issues to be addressed, the lessons
learned from the health and medical
response need to be openly shared and,
ideally, more organizations need to partici-
pate and do so in a coordinated manner.
In response to a major radiological or
nuclear incident, mass casualty radiologi-
cal incident hospitals will need to work
together. Key aspects of a response will
be discussed along with tools available to
help coordinate up-to-date knowledge.

Triaging Thousands: Challenges in Survivor Screening

After a Nuclear Detonation
John L. Hick

Hennepin County Medical Center, Minnesota

One of the most difficult challenges is
sorting survivors that are at significant risk
of complications from radiation exposure.
Community reception centers meet this

need when resources allow, but in the
immediate aftermath of a nuclear detona-
tion, screening survivors with potential
fallout exposure by their potential to

11
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benefit from bone-marrow cytokine sup-
port and evacuation for definitive medical
treatment can be extremely difficult. A

proposed sorting mechanism and discus-
sion of some of the key issues will be
presented.

All-of-Nation Planning Approach to Medical

Preparedness and Effective Response

C. Norman Coleman
National Cancer Institute

The overwhelming size and scope of a
major radiological/nuclear incident will
produce tremendous stress on medical
responders which is greatly amplified by
the fear of radiation. It is expected that
most first receivers and decision makers
will have had limited experience with and
knowledge in managing such an incident.
There is the need for tools and knowledge
to help them make sound and fair deci-
sions and to provide as fair a decision-
making process for the victims as possi-
ble. The Scarce Resources Project sup-
ported by the Assistant Secretary for
Preparedness and Response (U.S.
Department of Health and Human Ser-

vices) helped establish an ethical frame-
work for decision making and triage. Since
an appropriate diagnosis is critical for the
correct treatment of each individual and
also for the most effective utilization of
medical countermeasures and other
resources, biomarkers of radiation injury
are highly desirable. With support from the
National Institute of Allergy and Infectious
Diseases and the Biomedical Advanced
Research and Development Authority, and
input from a wide array of experts, bio-
markers are being evaluated. Notably,
these may have a “civilian” use as bio-
markers for tissue injury for cancer care.

The Unmet Need to Engage/Train/Prepare the Medical
Community for Mass Casualty Radiation Incidents

Judith L. Bader

U.S. Department of Health & Human Services

A wide spectrum of medical and civilian
support personnel would be involved in
responding to a large mass-casualty radi-
ation incident in the United States. Most
potential responders have had no formal
training in radiation and many may not
want to participate in a response. Provid-
ing adequate training for these diverse
sets of workers is challenging, especially if
the training is not required and updated
regularly. Currently radiation training
uptake is minimal and updating training
content is expensive. Both “just-in-time”
(simple training) and more in depth train-
ing, tailored to response roles, will be
required. In the United States, both class-
room (synchronous) and online (asynchro-
nous) training/information resources are

currently available, and several of these
U.S. government-sponsored resources
will be shown, including assets from the
Assistant Secretary for Preparedness and
Response, the Center for Radiological
Nuclear Training, the Centers for Disease
Control and Prevention, the Federal Emer-
gency Management Agency, the Radiation
Emergency Assistance Center/Training
Site, and the Radiation Injury Treatment
Network. Medical professional societies
have not engaged significantly in fixing the
training gap. A major national investment
will be required to enable adequate
numbers of both medical and nonmedical
personnel to feel safe and adequately pre-
pared to participate in a response.
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When the Walls Come Tumbling Down: Medical Surge

Response to Nuclear Detonation
Dan Hanfling
Johns Hopkins Center for Heath Security

The medical community will be signifi-
cantly overwhelmed in the setting of a
mass casualty radiological incident. Few
clinicians have experience in the manage-
ment of radiologically contaminated
patients, let alone the plans in place to
manage them under surge conditions. The
standards of care will have to change,
requiring a shift in thinking in how to
establish appropriate triage mechanisms
immediately following an incident. We will
review the anticipated casualty profiles

Q&A
Break

from a radiological disaster (trauma, radia-
tion only, and combined injury), discuss
triage systems available to the medical
community as well as what planning gaps
there are that need to be addressed
before an incident occurs. We will also
review lessons learned from an example of
real world events where hospital staff were
forced to implement triage d