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l!“ DTRA Provides Decision Support
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an Made" incident response is inherently complex because of the science and technology involved
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CBRN Hazard "Models" provide scientific foundation for decision makers' use
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The goal of Hazard modeling is to provide technically-based information to assist decision makers
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However, Expert judgment is needed to inform decision makers in the appropriate use of the hazard model results
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DTRA Reachback provides decision support information and communicates risk tailored to the customers’ need.
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Case-Study of Fukushima Daiichi
Nuclear Power Plant
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Incident Description
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When: March 12-13, 2011
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« Where: Several Nuclear Power Plants are located along the coast of Japan: Fukushima, amongst others
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What: Earthquake forces shutdown; Tsunami reduces capability to cool reactor; Navy reports radiation readings
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+ Modeling Assumptions: Initial releases would be intentional venting events — Primarily Noble gases
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Initial analyses focused on predictions that could be used to support a
contamination avoidance decision
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Reported locations of USS John S. McCain at two subsequent times of 0900 and
1500 on March 13, 2011
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Plume is predicted total activity air concentration
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The 1200 hypothetical position (of the ship) was used to upper-bound possible
exposure as part of another DTRA dose reconstruction analysis
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Sensor readings from ships indicated source term during incident was reasonable
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Ships were provided direction to avoid potential radioactive plumes
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Initial Decision Support Analyses
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This plot is an example of the products produced
during Operation Tomodachi - not the actual
measurement plots

MM ES FHEEBTEDI LD THY
RERICAESN =3O TG

Radiation Dose Assessments for Fleet-Based
Individuals in Operation Tomodachi, Revision 1:
DTRA-TR-12-041, DISTRIBUTION A. Approved for

public release: distribution is unlimited.

—



Fukushima Daiichi: GFS Forecast valid;
1200Z 14 March through 0000Z 16 March 2011
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What Was Different?
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Initial lack of incident information

- FIHADRRTO., FHIFEHRD RN

Meteorology changed:
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Front passed and winds shifted
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Material Amount updated—Continuous release
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Initially used noble gas radionuclide but needed measurement for confirmation for other fission products
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Population at Risk changed over time
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4“» First Responder Perspective
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First Responders used the product to...
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Determine Location of Command Post
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Change monitoring stations closer to population
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Ability to identify the real hazard (e.g., PPE)
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Ingress/Egress zones
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Road closures
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Etc.
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Case Study Conclusions
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Scientists workmg with the Decision Makers

Need to have an iterative process among the scientists and decision makers to understand the situation
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Improves response decisions (e.g., to protect population and environment)
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Builds Trust—it never ends! 1 2
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save lives with the best possible answers to a complex science question

- FEHRTHFOEBICARGRYFLEICLOLAISTEZLDGRZERIL

Real world incidents are, primarily, chemical or fire/chemical; bio (Responders recognize white powder, is this Anthrax);
and, nuclear facilities (Japan), etc.
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Emergency response — evacuation/shelter, egress routes, and staging areas
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Situation Awareness — often include the State and Federal levels
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Deliberate planning (DoD focus): Complex release mechanisms stress models (e.g. pooled source in building) and
increase uncertainties (e.g. weather forecasts)

o WMBGETE EHTEBANXLIETETIVERRA(BRZEYRNICETEBLT
HLGE) L FRAGEH A NMEMERK[FHREGE) TS

Exercise scenarios run the CBRN spectrum — but often the goal is to exercise operational procedures
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Decision Support Challenges
:E\IL.\I*E-H-#-\ I‘O)E%'EE

F__------III

Is the Model smarter than the SME modeler?
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No model answers all questions—models are not smarter than the SME modeler
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For the problems that mattered, required SME skill = not a model out-of-the-box:
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Fukushlma — the least used model (nuclear facility) in a real incident became the primary model, and it had
"issues”
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Fukushima — able to develop a new waterborne transport capability in two weeks
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Responding to anything, anytime, anywhere —in 30 minutes...
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The grand challenge: Develop technologies to enable the SME to build a better/faster answer for Decision Makers.
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What Is Needed?
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Consistency and Coherence
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«  Decision Makers from the Incident Commander/Fire Chief though national must understand the same message to
act appropriately
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Decision Makers questions evolve during the incident response and among incident responses:
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Deeper or more complex questions
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Model assumptions need to be reconsidered
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Continued collaboration will allow us to be agile, responsive and provide consistent technical advice
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* A Paradigm Adjustment for SME Access to Models
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Support better science faster
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Needs: A Paradigm Adjustment
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Better Collaboration Tools integrated into interagency standard operating procedures:  “Twitter®”  for scientists
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New schemes for software (model) development; to enable faster track from science to applications (operations) (e.g.,
HPAC 6.1 architecture)
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Greater flexibility in model interface/design to enable SME to  “build” a scenario from model components—the
absility to describe the problem first and properly build the science that answers the operational questions
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