DRAFT

U.S. DEPARTMENT OF N"Sgé“j“
ENERGY i -

Security Admii

Population Monitoring and
Decontamination

Brooke Buddcmeier
Certified Healt!TPhysicist
LLNL

This work was performed under the auspices of the U.S. Department
of Energy by Lawrence Livermore National Laboratory under contract
DE-AC52-07NA27344. Lawrence Livermore National Security, LLC

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT



U.S. DEPARTMENT OF

ENERGY

Fallout Summary NN

The radioactive parts of the {alicut show as dark
areas on the right image.
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= A fireball hotter thai ine sun contains all the
fission products produced in the explosion.

* The fireball can interact with the ground.

* The rapid rise of the fireball (> 100s kph)
creaias a vacuum that pulls up thousands of
tons oi dirt and debris.

v i the dirt mixes into the fireball, fission products
can condense onto the dirt

» As they cool, the larger particles “fall out” of the
cloud.

* These images show examples of fallout
particles, the right image shows how fission
products coat the outside.
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Fallout Decon Entering Srielter Actual Fallout Decon

= Simple self-decontariination techniques (such as removing
outer clothing, shicwering, and brushing away fallout
material) are eftcctive.

» Technigues siiouid be used as the impacted population
leaves the high-hazard zone or enters a shelter

Office of Nuclear Incident Policy and Cooperation
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» Provide public tnessaging that instructs people to
perform selt-decontamination
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~ECONTAMINATION FOR YOURSELF
AND OTHERS

\_ TAKE CfF OUTER LAYER OF CLOTHING

’ Taking off your outer layer of clothing can
remove up to 90% of radicactive material.

Put the clothing in a plastic
bag or other sealable
container.

o

J Put the bag in an
Be very careful in removing ¥ { out-of-the-way
your clothing to prevent f E place, away from
radioactive dust from other people
shaking loose. - and pets.

@ WASH YOURSELF OFF

If you can take a shower: If you cannot take a shower:

Use soap and shampoo. Do F Wash your hands, face, and
not use conditioner because Soeee parts of your body that were
it will cause radioactive uncovered at a sink or faucet.
material to stick to your hair. Use soap and plenty of water.

Do not scald, scrub,
or scratch your skin.

If you cannot use a sink or faucet:

Use a moist wipe, clean wet Blow your nose and
cloth, or damp paper towel wipe your eyelids,
to wipe the parts of your eyelashes, and ears
body that were uncovered. with a moist wipe,
Pay special attention to clean wet cloth, or
your hands and face. damp paper towel.

If you do not have clean clothes:

Keep cuts and scrapes

covered when washing to
keep from getting radioactive 4
material in open wounds.

(@ PUT ON CLEAN CLOTHES
If you have clean clothes:

Clothes stored in a closet or Take off your outer layer of Rewash your
drawer away from radioactive clothing, shake or brush off hands, face,
material are safe to wear. your clothes, and & and exposed
put your clothes skin at a sink

back on. or faucet.

(@ HELP OTHERS AND PETS

‘Wear waterproof gloves
and a dust mask if uncovered ata
you can. o sink or faucet.

Keep cuts and scrapes covel
when washing to keep
radioactive material out

of the wound.

by
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If you do not have
mouth and brus
Isolated area.

If the weathé

In an isolate
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Contamination Considerations INVSEL

National Nuclear Security Administration

zfiter a shelter that has alternate clothing, act as if you are covered with mud
ize tracking the material inside. Change clothes and footwear and place the
inated clothing in a bag away from others.

As soon as possible, shower with soap. If no shower is available, use water to wash
your hair, face and exposed parts of the body that were not covered by clothing. Wipes
can be used if no water is available.

LLNL-PRES-843365-DRAFT
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The First Day:

« Radiation monitoring equipment and personnel should be prioritized for
e responder safety,
e hazard mapping, and
e Rescue and MDZ evacuation support activities.

« Population contamination monitoring is a secondary priority.

« Population decontamination should focus on self-decontaniinaiion as
they leave the area.

« If population contamination screening is used it shouid focus on rapid
assessment of life safety contamination conceiis,

After the First Day:

e As moreresources become availab!c and deliberate evacuations from
fallout areas are initiated;

e monitoring and decontaminaiion siies canr be established, preferably close
to the outer boundary ofile Hat Zone.

e Consider locations witi replacemernit clothing and shoes.

« More detailed screenirig can be conducted at reception centers to help
reduce any residual contamination.

Office of Nuclear Incident Policy and Cooperation

@ ENERGY Responder Screening Priorities

The First Day:
pination Screening should focus

on immediate hazard levels

If trying to identify significantly
contaminated individuals who may
be a decontamination priority, use
the IAEA group screening method of
0.1 mSv/h (10 mR/hr) at 1 m.

After more resources arrive:



https://externaltools.radresponder.net/rosstoolkit/docs/ManualFirstRespondersRadEmergencyIAEA2006.pdf

Common Misperceptions of
Decontamination

»Anticipate misperceptions about decontamination, these include:
» Reluctance to helping others due to irrational fear of exposure or contamination
» Thinking that radiation exposure and contamiiiatioli is like a contagious disease

» Internal contamination concerns from eating or Greathing fallout is not a significant hazard
compared to external exposure

= Simple brushing & wiping may suffice. Avoid emphasizing wet-decontamination until
resources are available

» Medical treatment should ncver be delayed due to contamination concerns.
Contamination should be considered the lowest medical priority.

> Shelter should never he denied due to contamination concerns.

Office of Nuclear Incident Policy and Cooperation
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« Population monitoring in the planning guidance includes both:
— Monitoring with radiation detection equipinent for external contamination

Chapter 5 — Identifying those that many need long teim health surveillance monitoring

Planning Guidance for
Response to a Nuclear
Detonation

Third Edition

May 2022
FEMA

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT
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after a nuclear detonation
* The primary purpose of population monitoring, fotiowing a nuclear .
detonation, is screening to assess for radiaticn exposure

— Primatrily through interviews and an undeistanding of impacted areas
identified by responders and models wiien available :

— Contamination monitoring when esources are available
 Public health monitoring will help aetermine if further medical care
IS needed
» Establishing a registry to help monitor for potential long-term
health effects and follow up activities

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT


https://www.cdc.gov/nceh/radiation/emergencies/pdf/population-monitoring-guide.pdf
https://www.fema.gov/sites/default/files/documents/fema_nuc-detonation-planning-guide.pdf

%, U.S. DEPARTMENT OF

Population Monitoring in Radiation Emergencies

A Guide for State and Local Public Health Planners
Second Edition
April 2014

ental Health

https://www.cdc.gov/nceli/radiation/
emergencies/pdf/popuiaticn-
monitoring-guide.pdf
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Community Reception Centers

Triage (Sorting)
Upon arrival at a CRC, officials will tell you

where to go next. e
A 1
L8

You will-recelve tirst

4

aid seryices for miner
injuries of burns.

Radiation Dose Assessment
You will receive further
screening to measure the
amount of radiation you

| received. You may be referred to
a hospital or clinic for follow up.

<-== | NEEDED ---=---~

\ 4

Registration
Once screening shows no contamination, you will go to
registration. Officials will collect information about you,
your contamination levels (if any), and any symptoms.

For more information visit: www.cdc.gov/nceh/radiation/emergencies/cres

S

National Nuclear Security Administration

>

ST

Contamination Screening
Officials scan you
to see if you are

- '
contaminated. aj Ir .
Y

IF NEEDED

v
Decontamination (Wash Station) ;s‘
If you are contaminated, you will g
be asked to wash or shower and
be given clean clothes. You will e
be screened again.

Leaving CRC

When you are discharged from the CRC, you
may return home or be directed to a public
shelter. You will receive instructions for
medical follow up, if needed.

https://www.cdc.gov/nceh/radiation/emergencies/crcs.htm
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Phases of Disaster
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FIGURE 2.1 Psycheligical reactions to disaster with time.

NOTES: Reactions «f members of the public to a disaster including a nuclear or radiological
incident vary according to the phase of the disaster and with time during recovery. Dr. Robert
Ursamo-{Uni it med Services University F. Edward Hébert School of Medicine) used the plot
te lemsistrare that public reactions and acceptance of a radiation registry will likely depend
onwhen if v introduced and how it is communicated by the planners.

SOURCES: Adapted from Zunin and Myers as cited in DeWolfe, 2000.

LLong-Term Health Monitoring of Populations Following a Nuclear or Radiological Incident in the United States:
Proceedings of a Workshop (2019)
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» Psychological first aid is...

New WHO ofhiiine trairing course on Mental Health
and Psyciioscocial Support in Emergencies

comforting someone in distress and
helping them feel safe and calm

Mental Health and
Psychosocial Support
(MHPSS) before, during
and after radiological

. and nuclear
emergencies

assessing needs and concerns

protecting people from further harm

providing emotional support

helping to address immediate pasic
needs, such as food and water, a blanket  ps.//0penwho.org/courses/mental-health-

or a temporary place to stay and-psychosocial-support-in-emergencies/

helping pecple access information,
services and social supports

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT



https://www.globalfirstaidcentre.org/psychological-first-aid/#:~:text=Psychological%20first%20aid%20is%E2%80%A6%201%20comforting%20someone%20in,helping%20people%20access%20information%2C%20services%20and%20social%20supports

Planning Guidance for Response to
a Nuclear Detotiation

ZE%0, U.S. DEPARTMENT OF

» The 2022 Planning CGuidance
» Provides a désciiption of the Key Zones

. > ldentifies anpropriate zone priorities and
proteciive measures

» Demonstrates that a little bit of knowledge
could prevent 100,000s of casualties

Planning Guidance for
Response to a Nuclear
Detonation > This Includes actions taken after the
i detonation occurs

May 2022
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Security Admini:

Thank you
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« Dry versus wet (water).
 Potable drinking water could be rationed.

The availability of running water will impact decontamination proczdures.

If running water is ovailable:

+ People should decontaminate by carefully removing their ouber ayer of clothing and showering
or washing exposed skin at a sink. Individuals who are unable to parform these tasks by
themselves will require personal assistancz.

If running water is NOT available:

« People should carefully remowve their<dualer layer of clothing and decontaminate exposed skin
with moist wipes or damp towels, ¢ use cther dry decontamination techniques. Individuals
who are unable to perform these (a4 by thermselves will require personal assistance.

* Dry decontamination tachnigues may also include using tape or lint rollers to remowve visible
dust from clothing or skb

The following pages provide two Gxam ples of decontamination operation flow diagrams for a shelter.
Figure 8 shows wha? decdatamination operations might look like at a shelter with radiation detection

equipment. Figure 9 Nustrates/ what decontamination operations might look like at a shelter without
radiation detection equipmeit.

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT 15
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Long-Term Registry of Patients and NYSE
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Key Considerations for Registration and Public Health Follow-up

= Recording relevant information about shelter residents in a public health
registry will help public health officials provide follow-up services and conduct
epidemiological investigations.

« Staff know whi 2 to divect technical questions and media inquiries.

Basic e Re-aurces ave avaiiable for shelter residents who request additional information

+ |deally, shelter registration will be conducted using an electronic database that . .,
ON Taotayon risks.

interfaces with CRC databases and existing tracking systems.

* Using existing systems, such as electronic databases that can be used for mass \raddition to the capabilities above:
dispensing operations or large-scale evacuations, can help CRCs, hospitals, and « staff are trained in basic psychological first aid.
shelters maintain consistent, accessible records for displaced people. Intermed  -te

« Behavioral health specialists are available for counseling.
= |[f a suitable electronic database is not available, shelter operators need to keep

written records to capture important information when people check into the
shelter and when they check out.

» Healthcare staff are trained to discuss radiation risk.

In addition to the capabilities above:
+ [f contamination screening is offered at the shelter, a contamination asses-ent e Radiation experts {E-E-: health ph\riicist, radiation technnlngist, medical
form should be completed by screening staff and included with each rerson's Advanced - . A N . . .
shelter registration. physicist) tramer.:i in risk cnrnmu_mcat‘_mr:u and psychological first aid are available
to answer questions or offer daily briefings.

* When a person leaves a shelter, documenting the intended destinai0-and
collecting accurate contact information can facilitate long-terin follow-up and
disaster assistance efforts.

* Registration and tracking processes will nzed to k¢ sul in place to keep track of
personal possessions, animals, and vehicles.

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-843365-DRAFT 16


https://www.cdc.gov/nceh/radiation/emergencies/pdf/operating-public-shelters.pdf

