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» Introduction
» Why Resilience at Berkeley Lab?
» Specific initial resiliency activities

» Combining science, education, and communities in a multi-disciplinary,
multi-national, and multi-cultural context



Aerial Detection Program

We are involved in the development of new and
improved radiation detection technologies for
applications ranging from fundamental sciences to
biomedical imaging and national security.

A recent example of our research is the
demonstration of a new detection system mounted
on an aerial/ helicopter platform with two purposes:

» Demonstrate advanced detection and localization capabilities;

» Obtain “background” data — enhance ability to differentiate
between “background” radiation and a potential threat source;

» The Bay Area provides relevant and complex terrain, geology,
and diverse urban developments enabling the evaluation

across a broad range of environments;

8 successful flights out of Oakland over 4 days;
Complements data sets from several other cities;
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What is Resilience?
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» Resilience means the ability to recover quickly form disruption;

» Enhanced resilience allows to reduce the impact of an accident;

» In the communication with the public - which is an essential part in achieving
increased resilience - resilience is provocative as it implies that something will
happen in the future;

» More science and enhanced technologies are needed to minimize the risk for

accidents to happen and to reduce the impact!
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Why LBNL?

The scientific domains of resilience

» More science and enhanced technologies are needed to minimize the impact of
accidents or events that are associated with catastrophic consequences!
» Enhanced capabilities to assess, predict, estimate impact, and mitigate!

Mitigation
& Remediation

» LBNL provides unique science and technology capabilities
+ Education (UC Berkeley, Lawrence Hall of Science (?), Bay Area high schools, ...)
+ Communities (Berkeley, Oakland, SF, Koriyama, Fukushima, ...)




Enhancing Resilience

Integrating Science, Education, and Communities

Science Education
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Areas of Resilience

» Sudden changes

Tsunami & Flooding
"”OId”

Health & Epidemics

Accidents

1

* Biol.,, chem., rad. }F “New

Cyber security

» Long-term changes

= Energy

= Climate change
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BERKELEY LAB



Specific Example

Explosion at Dai-ichi Nuclear Power Plant (Fukushima) - March 15, 2011




Transport of radioactive materials
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Concerns in California

* Understandable concerns after Fukushima accident (including my wife ...)
— Can we go outside? Even in rain, even without an umbrella?
— Can children play outside?
— Do we need to leave California?
— Can we drink water or milk? Do we need filters?
— Do we need to take iodine pills (sold out in CA)?
— Can we use a Geiger counter?

— What do the numbers and units mean — cpm vs dose (rem vs. Sievert) and dose rate
(rem/hour vs. (milli or micro) Sievert/hour or Sievert/year), etc.

* Government
— Why is our government not doing more? Is it censoring data?

— Can we trust it?




Our response: Berkeley RadWatch

e Perform independent measurements in
Berkeley using sophisticated
instruments available in our UC
Berkeley radiation detection labs;

* Make data available in an easy-to-
understand format to the media and
public within one hour;

e Put data and results in context!

— Compare with natural and elective
radiation levels in the U.S.; For example,
cross-country flight in U.S.;

* Engage public and media as trusted
scientific partner in dialogue;

Integrate science, outreach, and
communities;

http://radwatch.berkeley.edu
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0 Berkeley RadWatch
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Our response: Berkeley RadWatch

e Perform independent measurements in 20
Berkeley using sophisticated
instruments available in our UC ol
Berkeley radiation detection labs;

10+

Activity (Bg/L)

* Make data available in an easy-to-
understand format to the media and

public within one hour; Appearance and
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— Compare with natural and elective Fukushima
radiation levels in the U.S.; For example,
cross-country flight in U.S.;

* Engage public and media as trusted
scientific partner in dialogue;

e Seaweed measurements for Indian
Tribes from NorCal
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Measure, publish, and explain ...

Q search this site

New RadWatch Website!

Submitted by CRAM on Fri, 01/24/2014 - 11:55

Na:ngat::m Formerly BRAWM, we have updated our website to become RadWatch. Read more about our previous activities and ongoing measurements!
o Latest News
o About RadWatch reacmore
o RadWatch Data
o BRAWM Data (2011-2013) Results of Red Salmon from Alaska caught in 2011, 2012, and 2013
o KelpWatch Submitted by kithomas on Thu, 01/30/2014 - 14:34
» Frequently Asked Questions / Ask A
Question Thre ne location (the Kenai River) in July for each of the
o Contact last three years-- 2011, 2012, 2013! A small amour t of Fukushima-sourced radio-cesium was found in the 0 amnle likely fram the initig|

o Who We Are airborne releases of radioactivity in Spring of 2011. o Fukushima-related radioisotopes were found
o Trending naturally radioactive potassium dominated the gammz, spectrum. Bi-214 and Pb-210 are also natura
o Donate! originates from releases before Spring 2011.
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Read more

http://radwatch.berkeley.edu + http://kelpwatch.berkeley.edu
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Measure, publish, and explain ...

Dec 24, 2013:
» A YouTube video is going viral on measuring radioactivity at a Half-Moon Bay beach!

Youl D) Q

Fukushima radiation hits San Francisco (Dec 2013) CONFIRMED

[l KilloYourOTV

oot 821,873

=+ Addto  «§ Share  ees More 1§ 2239 B 96

Published on Dec 24,2013

This shocking video was taken December 23rd 2013 with a quality Geiger Counter south of Pacifica State Beach (Surfers Beach) California.
Regular background radiation reading is 30 CPM. Near the ocean background is 150 CPM. The fine mist coming from the ocean waves and/or
the constant accumulation of radioactive particles in the sand seems to be what makes the Geiger Counter jump up 5X. This is not normal at
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Measure, publish, and explain ...

Our response:

» Take our state-of-the-art gamma-ray spectrometer and
perform independent measurement

» Explain variations by naturally occurring radioisotopes
reflecting geological composition of sand;

» No indication of Fukushima-related radioactivity;

Half Moon Bay Measurements

Submitted by rp on Thu, 01/23/2014 - 13:39

Surfer's beach near Half Moon Bay has been in the news a lot in the past several weeks over a youtube video featuring a Geiger counter making measurements
there and decided that it would be good to share this information with the public. Read on to see our results!
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Latest Addition: High-Sensitivity, Real-Time Air Monitor

e Continuous and real-time air i l

monitoring station . :

Count Rate of Select Peaks vs Time
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Berkeley DoseNet

e Establish dosimeter network at and with
Californian schools

* Build, program, and deploy dosimeters

e Use data from network and Berkeley
Radwatch to perform scientific analysis,

reporting, and presentations (e.g. live or
via webcast)

* Based on dosimeter network, establish
“social” network of schools and us

* Use network as backbone for other
sensors and data:

— Meteorological data, air pollution, CO,,
UV radiation, ...

Expand beyond California, for example,
Fukus' = = °~ ~ °
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4+ years later: >70,000 Evacuees remain

///NA'D%% Ground Based and Aerial Monitoring Results FUKUSHIMA DAIICHL ERVETSE10=1o W V8 =F- 15
National Nuciear Security Administration Data from (March 30 - April 03)

@® >125mR/hr

2.17 -12.5 mR/hr
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Berkeley Lab is part of the solution...
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» How will contamination change over i _
fime? T \ Ukedo\%lver |
» What is impact of low-dose exposure? . m @ e Yy
> Return to normal life ASAP! " = p e
\ | T - \
Opportunities 1
» LBNL has unique capabilities and S i)
expertise in all key areas. iz
» LBNL is a respected, independent, and ‘ g g‘ @
trusted scientific resource. ‘ - = XSw
Approach B
> While focusing on one area in = & RN
Fukushima and its specific challenges, | : _
we are establishing a scientific | : ‘%‘
framework and the capabilities for ' L BNL scientists at Ukedo
Fukushima and beyond. e - River, March 10, 2014
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Scientific Domains to Enhance Radiological Resilience

Enhance understanding of the underlying mechanisms of the environmental transport of
radioisotopes from dispersion to uptake into the biosphere, their impact on humans, and to
provide effective means of mitigation for increased radiological resilience

Dose
Monitoring

PR T e

Mitigation
& Remediation

Improved
Radiological
Resilience




Integrate communities, educational & research institutions

Institute for
Resilient

Communities

CITY ©F

... in @ multi-disciplinary, multi-international, and multi-cultural framework.
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Institute for Resilient Communities

Institute for Resilient Communities

Enabling resilience through science, technology, education and outreach

N N N N e e

Mitigation
& Remediation

Institute for
Resilient
Communities

The four main research areas currently pursued as part of the Institute for Resilient
Communities (IRC) include Assessment & Monitoring, Modeling & Prediction, Health Impact
and Mitigation & Remediation.

=EOOOO

nstitute for Resilient Communities

he Institute for Resilient Communities (IRC) is dedicated to providing tools that enhance
esilience in communities locally and globally. Our goal is to minimize the impact associated
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INTERNATIONAL SYMPOSIUM ON
RADIOLOGICAL RESILIENCE & BEYOND
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We are pleased to invite you to the inaugural

This symposium will be held at Lawrence
Berkeley National Laboratory (Berkeley, California, USA) on Friday, April 10th,
2015.

Concurrent with the opening of the
, this sympesium will be a great opportunity to
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Thank you for your attention!
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