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Chapter 2: A Zoned

Severe Damage Zone

(~ 1-km radius)

Most buildings destroyed, hazards and radiation
initially prevents entry into the area; low survival
likelihood.

Blast Zones

(Approximate for a 10kT)

Fallout Zones

(Approximate for a 10kT)

Dangerous Radiation Zone (DRZ)

- Bounded by radiation levels of 100 mGy/h (10 R/h)
- Acute Radiation Injury possible within the DFZ

- Could reach 15-30 km (10-20 miles) downwind

- Begins to shrink after about 1-2 hours

Moderate Damage Zone

(~ 1- to 2-km radius)

Significant building darmage and rubbie, downed
utility poles, overturrned automobkbiles, fires, and
many serious injuries. Early meclical assistance

Light Damage Zone

(~ 2- to 5-km radius)

Windows brol:&ri, mostly minor injuries that are
highly survivable even without immediate
medicrll care.

Hot Zone

- Bounded by radiation levels of 100 uGy/h (10 mR/h)

- Acute radiation effects unlikely, however steps should be taken to control exposure
- Could extend in a number of directions for 100s of km

- Begins to shrink after about 12-24 hours

Shrinking

Growing

1-3 hours

4
Maximum *.
distance °

Approximate contamination
levels. Actual levels would be

Kilometers Kilometers Kilometers dependent on yield and weather.

\ can significaritly improve itie numberof survivors.

operations and prioritizing
actions.

Each zone has different
response priorities and
survival implications.

Radiation zones will overlap
blast zones and initially grow
over time, as fallout deposits
downwind, then shrink as the
radiation decays.
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Dangerous Radlatlon Zone (DRZ)

~ 20 to 30 km distance from ground zero where fallout
presents an early and direct threat from fallout

‘ : '3' "'3' ’ h radioactivity. A radiation exposure rate of 100 mGy/h is
eqqf@‘os"”e'“'” “ used to delimit this region.

Light Damage Zone .
Defined by the prevalence of |- 4 Moderate Damage Zone
glass injuries and minor "_, .4 Significant structural damage
damage to structures. P
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Exposure Rate (cGy/h)

1 2 3 4 5 Safe to leave building to
Time After Detonation (Hours) respond after 4 hours ~.Google
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» Fallout Decays Rapidly (releasing more than half oi its
energy in the first hour)

» Primary hazard from fallout is exposure to penetrating
radiation from the particles

» Fallout is not a significant inhalation hazard

» Dangerous levels of fallout is visibie
as it falls

» Being outside or in a car will hot protect you

» The radiation penetrales thircugh
windows and walls,; but exposure
decreases with distarice and
Intervening materiais (shielding).

Office of Nuclear Incident Policy and Cooperation 6






Where to go: Apartment/Office building

acr

Here's a guide to the relative safety

of different shelters, not unlike the

SPF numbers on sunscreen; the bigger
the number, the safer the location.

A person in the basement of a wood
frame house would receive just one
tenth of the radiation dose of someone
outside.
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Survival Probable » Increasing Risk of Death » Certain Death

4 5 6 7 8 910N
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Multi-story
Commercial/

Apartment/School
PF=10 to 100

Basement ’ ‘ ‘ [-
PF=50-200+ | S — o ‘Q"QS .
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Significant Exposures by Shelter Type

LL

S 0 50,000 100,000 150,000 200,000 250,000 . 300,000
S

S | | |

2 PF=1 I

2 ousde Outcoor

3 |

T |
D pees 150,000 peopie saved frome iz

Small House

significant exposure

o 45,000 peopie saved
Shallow Basement . . g
Office Periphery from signiticant exposure

No signichant exposures!
PFs0r 11280,000 saved from doses

Office Core
underground | More than 1 Gy

" Fair protection

H>45 Gy W 3-45 Gy 1-3 Gy ) 24 hour exposure
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Nuclear Power Plant Accident Planning NYSE

National Nuclear Security Administration

m.S.V/h Fukushi Nuclear Accident Events [3] Nuclear Power F’iant ACCident
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24 bt (like a ketlie boiling)
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10000 @ 10000 Tsunami e ks Tet @ Release occurs over time (often days)
3366m - (ke a smokestack, often in “puffs”)
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A Different Kind of Response NIS,‘%,‘\
| -__-—
* |In the 1980s and 90s, most_rad/nuc Nuclear Power Flant Accident r ~
emergency response planning revolved |, . early warning of release |
around nuclear power reactor accidents. (like a ketiie boiling) —I 771
« For a nuclear power accident « Release occurs over time (often days) -
: : (like & smokestack, often in “puffs”)
emergency planners and response | |
aut must be timed to avoid active release

evacuation was the answer for a
nuclear emergency.

Nuclear Detonation

* For a nuclear detonation, early + Often occurs with little notice
evacuation will expose pecocle as it
puts people outside when il s most
dangerous.

 All material released at once

* 0.1 mGy/h area can be 100s of kilometers

« Early hazard is “direct shine” from fallout, not inhalation
» Currently working with response or ingestion
planners to help themi understand the - Most dangerous outside in the first few hours and days
shelter is the best strategy for a
nuclear detonation.

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-842354-DRAFT 14
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Nuclear Power Plant Acmdent Exam le

* Presumes a Fukushima source term at the saime
location and weather as our Washington DZ 10 kl
scenario

Release happens over many days, with the same
amount of material as released froin Fulkushima

Shown is the outdoor integratec exposuie area
over the first 4 days

These areas represent US respoiise planning for
evacuation or shelter to avoid the exposures of
10 mSv (yellow) or 50 mSv (orange).
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10 kKT Nuclear
Detonation

NPP Release

a

(Fukushima Incident
Source Term)
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Fallowt = radioactive material
SUSRCI DRI ot

 Ehadans

«EMP: . | ~;\-1mm-soe:.camuoue.-mgyreuaasaa
Electromagmetic ' :

Pulse O\DQL < . r"

~24 hours = 80% of
fallout energy released

e TAIM P e “ - -
: : Sustained
Before the Detonat|o After the Detonation Operations

' i Oy | i : Days to
......................................................... tonminbefore ¢ tominafter ) - Firstday  weeks  Months

Prepared- n Aitack warnin - - Life-saving Continued life i

ness and E-Il%\g‘a’ftd ,, e Rrﬁg,'fs ap uil:r)]llc messaging and saving & Lr%ré%\}g:m
education ‘ (if possible) ging activates stabilization y

Rapid Public Messaging
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Immediate Response Action: Messaging

www.odc.gov/nceh/radiation/emergencies/
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GET INSIDE. STAY INSIDE. STAY TUNED

=3

GET INSIDE

Go to the basemerit or the
middle of a bulluing.

provided updated guidance.

\
ﬁ\l Plan ¢ 12 — 24 hours unless

STAY INSIDE
&

- (S
N

I i
= =

STAY TUNED

AM/FM Radio Is best, Cellular
and Internet If available.
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Fallowt = radioactive material
mixed with ﬂl‘lmm
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Attack Warning
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@ ENERGY Alerts and Warnings

»In some cases, you may be warned of an impending
nuclear attack.

» Quick action can reduce casualties and save lives.

» If you have a few minutes...

= Get into the middle of the nearest large, sturdy structure
or underground area (basemeri, uiiderground parking
garage, or subway system)

» If you only have seconds...

= A blindingly brignt flash of light is an indicator that a
nuclear detonation nas just exploded.

* Immediately ducking down and covering exposed skin
can help reduce burn and blast injuries

FER
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Immediate Response: “Duck and Cover”
©ENERGY P

A Bright Flash of Light could indicate a nearby Nucleai Detonation.

» For a large yields (> 10 kt), the thermal pulse can cause skin burns several
Kilometers away.

= The pulseis intense, but short (a few seconds) so even covering with cloth or paper can
protect you

» The shock wave can cause injury but may take several seconds to reach your
location. You can be injured by:
* Being knocked over and/or blown into structures
* Flying and falling debris
» Ear and lung injury If with kilgimeter

» Immediately ducking cown and covering up can
help protect you for these effects. This is the
basis of the “Duck and Cover” program

Office of Nuclear Incident Policy and Cooperation



e Places to go If you have a
ENERGY feW min utes Of warn N g — expedimf T — efffcts

Culverts are excellent V
protection

Individual body positions

Y
R %

44
i v

k Fair Good Best
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NERGY What If You Have Warning?

» Imminent Nuclear Threat
* Protective Actions for Prompt Effects ®
* May minutes to get into a good shelter for threat with warning Q-
» Get inside a basement or central room awzay from windows and GET INSIDE

doors, stay inside, stay tuned for meore infcrmiation
2N\
@

» No Notice Detonation
= “Duck and cover” for prompt effects nrotection
= Difficult without “hyper vigilance for the flash

STAY INSIDE

» Nuclear Fallout
= 15 mim_ﬂes or more tc take action after detor_lati_on S WE
» Get inside a basenieni or central room, stay inside for 12-24 . -
hours, stay tuned for more information S | |
STAY TUNED

Office of Nuclear Incident Policy and Cooperation
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* Shockwive suree \ e A LT D
«EMP: WD Ternora ) (§) .1 hoar = 50%of fallowt energyreleased |
Eloct netic Favolind nessy " A
Pu|”r°na‘ o ’ ’3,
:l‘ ohris | b ~24 hours = 80% of
BrowenGlass | fallout energy released

s TIME < ';\‘
: - Sustained
Before the Detonation m After the Detonation Operations

" 15 min before 15 min after ) First day Ievays e Months
eeks
Prepared- Attack warnip : : Life-saving Continued life i
ness and E_Il_ehvrgt?etd . ¢ Rrﬁg;i g uitr’ll'c messaging and saving & Lr%ré%\}g{m
education “ (it pussible) ging activates stabilization y
. 7)) Al J
Public awareness oi Prepared messaging critical
proper actions for success
. ~
STAY STAY
GETINSIDE  |NSIDE TUNED
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Response to a Nuclear
Detonation

Third Edition

May 2022

2022 Edition of Planning Guidance Available NS
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Response Checklists ¢rd Zone Cards
developed based oi: the Guidance

Provide state, local, trikal, and/icrriiorial governments with prioritized, operational
guidance on how to initially-respaorid to a nuclear detonation in or near their jurisdiction

Life-Saving Priorities

Response Card: #1

Evacuation/ Shelter:

* [nstruct public to shelter inside

building

w m Light Damage Zone
v (LDZ)

Office of Nuclear Incident Policy and Cooperation

= to an EOC or opevations center,

Save Lives

Reler to the Zone-Based Response Card lor life-saving priorities:
* Tfin DRZ, vefor to card #4, otherwise: LDZ #1; MDZ #2; SDE #3; HA #5

« MDZ is an early response priovity with the greatest life-saving potential

Figure 1 First Responder’s Checklist

LLNL-PRES-842354-DRAFT

7 All responders: Go inside @ sturdy building fmmedial el . i ) T,
Rcspondcrs without radiation detection .m—nt: 'Vutside of the Dangerons Hadiation Xone . 'I"m-gs-terl evacuation of unsafe aveas
Z Bhelter inside for up to hours or until informed ic is safe to respond Dhserved Ind
Responders with radiatic tection equipment: Assess exposure rate - . Response Card: #2 Life-Saving Operational Priorities
oulside * Nearly all w Moderate Damage Zone Evacuation/ Shelter:
T/ while ouf rion lovels are grescer than 10 Riy, operate ‘_i” mage to i (MDZ) ¢ Instruet public to evacuate towards the
iptide and =helterea from fallout * Some mos{y . . L Light Damage Zone (LDZ) & away
glass and defl | *Outside of the Dangerous Radiation Zone®
W L5l adiation levels are gess than 10 Rihy, conduet life-
sal Livil, side Response Card: #5 N Life-Saving Operational Priorities
nitor total dose far each responder or use group dosimetry ¢ Inhalalion s Light building| Hot Zone { \ [Botetea o i el it
Obscrve and Identify Immediate Impacts from fire/dd . lewn out in (HZ) f___ _ - . Iﬁﬁ-l“;::'.- ll‘}il_e “l,:lp:hc o shelier inside
ctermine blast damage zone: ) Significant Dl +outside of the Light (LD¥) and Moderate (MDZ) ! T]] :,1. ,PI_I:EI]" O::S]'i(_ evacuation is
» Lighl Damage Yone (LDZ): Building facade damape; most windows Damage Fones* SATEE-SG L D i
- . . . ) e not necessary in first 72 houra
broken; mostiy minor injuries due to glass and falling debris, - . . - |
F e s Direct self-cvacuces towards safety /
0 Moderate Damage Zone (MDZ): Large number of collapsed & unstable | 7 * Significant by ot of the hol zone: Do not |;1'P\-'e11i,
struetures. Significant injuries. _uJ rapidly spreas spontanecis evarmation.
s Bevere Damage Zone (SDZ): Most sturdy buildings destroyed; [ew 1 * Inhalation ha radiation exposure rate; bul less than (Medical: |
rivors | . fivel 10 Rihr ik N
SUFVIVOrY 1 from five/dehn] — - ¢ Conduet hfe-saving activities, bhut
Determine radiation hazard zone: \ minimize time cutside when possible
0 + Hot Zone (HZ): Greater than 0.01 Réhre (10 mB/hr) X . 1 | . * DPrioritize rapid, dry decontamination
¢ Dangerous Radiation Zone (DRZ): Greater than 10 Rihr 1 - E i * Lnl.lout may take several hours to
T A P . FR— w=""| Pre-de arrive .
Assess other impacts in your area, including: r ] s « Dutdoor radiation levels notilife ¢ Begin to stabilize and restore
_ » Critical Infrastrueture — especially blocked roadways || threatening and will significantly infrastructure, where possible
® Injuries  Tvpes and severily : decrease over first 72 hours .
+ Fires ! * The MDZ is an early response priovity
Communicate Your Information \ ) with the greatest life-saving potential.
- . : - - - - A ! ) - .
Establish communication with firehouses, precinets, hospitals, EOCs, ete. \ -~ P Tl Consider sending support.
L - F
- Communicale blast damage vone, oubdoor radialion levels, and other inpacts N i
|

Pre-decisional Draft; Not for Distribution

Figure 2 Zone-Based Response Cards

29


https://www.fema.gov/emergency-managers/practitioners/hazardous-response-capabilities/cbrn-tools
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Responder Checklist: Safety

Immediate Post-Detonationr’s Checklist

All responders: Go inside a thick-walled building/underground basement immediately

Responders without radiation detection eguipment:
Shelter inside for up to 24 hours or until informed it is safe to respond

Responders with radiation detection equipment: Assess exposure rate outside

If outside radiation !evels are greater than 100 mGy/h (10 R/h), stay inside
and sheltered fron) tallout

When outsice radiation levels are less than 100 mGy/h (10 R/h), conduct
lifesaving activities outside

Monitor total dose for each responder or use group dosimetry

Office of Nuclear Incident Policy and Cooperation



Determine blast damage zone:
e Light Damage Zone (LDZ): Mostly building facade damage, nearly all windows broken,

e Moderate Damage Zone (MDZ): Large number of collapsed and unstable structures, significant injuries

e Severe Damage Zone (SDZ): Even sturdy buildings destroyed, few Sul QVOrs

Determine radiation hazard zone:
e Hot Zone (HZ): Greater than 0.1 mGy/h (same as 100 uGy/h)
e Dangerous Radiation Zone (DRZ): Greater than 100 mGy/h

Assess other impacts in your area, including:

e Critical infrastructure, especially blocked roadwavs
e |njuries: types and severity

e Fires

Establish communication with firchcuses, police stations, hospitals, emergency operations centers (EOCs), etc.

Communicate blast damage zon¢, cutdoor radiation levels, and other impacts to operations centers or an EOC

7

Refer to relevant zone-based Response Card for lifesaving priorities:
e MDZ is the early response priority with the greatest lifesaving potential
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Develop a Common
Operating Picture

Direction of Fallout

» Establish communications with
first response facilities and other
assets, especially those in the
Impacted Jurisdiction

ff‘ Dangerous Radiation Zone (DRZ)
. . Dangerous radiation levels (> 10 R/h) outside. Minimize
> EOCS recelve and map fIrSt_ I; use of responders outside. Shelter public to save lives.
responder and facility /
Observatlons On fa”OUt’ fire’ biaSt’ f’ ;!e?aifedzr?dgﬁogl;alel}sbom R/h). Respond as needed,
Casualty, InfraStrUCture Irﬂ pacts f‘r minimize time outside. Shelter public to minimize dose.
> Designate and map hazard zocnes — ~~_
» Coordinate to estabilsii a single
location where local observations
Impacts are aggregated into a COP Simplified zone graphics can aid in initial assessments

Light Damage Zone (LDZ)

Extensive window/exterior damage and minor
injuries. Manage fires, encourage public shelter.

Moderate Damage Zone (MDZ)

Significant damage and injuries. Establish and maintain
evacuation corridors. Greatest life-saving potential.

Severe Damage Zone (SDZ)

Radiation and complete destruction of most buildings.
Delay response until radiation decays. Survivors unlikely.

Office of Nuclear Incident Policy and Cooperation
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 For elevated detonations,
~allout related zones may
ne reduced or absent.

Light Damage Zone (LDZ)

Moderate Damage Zone (MDZ) . <
Xe

Severe Damage Zone (SDZ) egligible Some Hazardous
‘ local fallout - local fallout local fallout

Dangerous Radiation Zone (DRZ)

8 3 L)
/., HotZone @ o

/ <

Direction of Fallout

\
2

No hazardous Reduced fallout
local fallout intensity and
area (no DRZ)

Office of Nuclear Incident Policy and Cooperation LLNL-PRES-842354-DRAFT 33
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Zone Observables ‘ Zones are based on
Extensive window/exterior damage Obs,er,vables and measurable
LDZ e Structures intact, but most windows broken radiation levels.
e Some (mostly) minor injuries due to glass & debris  Information should be reported
* Fires possible, especially near MDZ back to a centralized location.
Significant Damage and injurie.

M DZ * Large number of collapsed & unstable stiuctures
* Many fatalities and severely injured.
* Rubble and fires, potential for firestorm

Complete destruction ¢ rost buildings
The few survivors, only in iarge ouildings or underground.
High radiation hazard fror activation and fallout.

LR

Dangerous radiation levels outdoors
DRZ * >100 mGy/h outdoor dose rates
e Radiation hazara primarily first few hours, will overlap MDZ & LDZ
e Qutdoor radiation hazard, recedes over first day

Elevated radiation levels
* >0.1 mGy/h outdoor dose rates
Potentially large area (100s of miles), will overlap MDZ & LDZ
* Protective public to reduce reduce long term cancer concern.
* May take hours for fallout to arrive in outlaying areas, recedes aftera day ™

Hot Zone

Office of Nuclear Incident Policy and Cooperation
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Emergency Management Builds Zone Map
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Radiation Readings
at 1hr

éc__;{
¥ 0.1-100 mGy/h

< 0.1 mGy/h

Early Priority: Chtain approximate radiation levels in the area
Identification of high hazard zones (reading greater than 100 mGy/h) is a priority, but

By T

o
H815 s e

routes and response staging areas.

Share / Coordinate information across the region to inform Shelter & Evacuations
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P — ‘ Seve Dam ag e Zone

Response Card: #4
Severe Damage Zone (SDZ)

[ Obsefablo ngieidgy ~ _~
o Nearly all buildings destroyed
e Few survivors

D m IEte | F ‘:\ ‘ e Impzassable, high piles or debris
P BT ] LN s

e Immediate dangerous radiation levels outside.

l. AT TR : g 0 3 Shelter inside. Move if shelter threatened by fire
S U ctiol I S 2 A0 Y Sroolapes
- PR T 7 e S0 T | ¥~ e Gignificant secondary hazards: fire, smoke, et

Avoid these hazards and wear appropriate PPH Lifesaving Priorities (SDZ)
Evacuation/Shelter:

. Direction of Fallout Everyone - responders included - remain
r T~ sheltered indoors

B Seek very robust shelter: Thick cement walls and
deep subterranean structures
Move if shelter threatened by fire, collapse, or
other hazards
Prepare to evacuate once radiation levels are
less than 10 R/h
Consider evacuating through subterranean
structures (e.g., subways, tunnels), if possible

|

e Conduct medical triage and stabilization indoors.
May conduct outdoors if necessary and radiation
levels are less than 10 R/h.

e Prioritize rapid dry decontamination methods:
Remove outer clothing or wipe exposed surfaces
with a brush, adhesive tape, or moist towelettes
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Dangerous Radiation Zone Priorities
caneoras rototonzne 0%2) (PP
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e Greater than 10 R/h radiztion exposure rate

v
: \ - e Dangerous radizticn levels outside. Shelter
L I Ead I at I O n 1 inside. Move if shalter threatened by fire or
. T % ' \ o & collapse.
e Additinhai hazaras if in Light or Moderate
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Lifesaving Priorities (DRZ)
Evacuation/Shelter:

¢ Everyone - responders included - remain
sheltered indoors

e Prepare to evacuate once radiation levels are
less than 10 R/h (likely in 12-24 hours)

e Consider evacuating through subterranean
structures (e.g., subways, tunnels), if possible

e Responders already in DRZ: Establish ad hoc
triage/treatment sites inside sturdy, thick-walled
structures

e Conduct only quick, critical, lifesaving activities
outdoors in the DRZ

e Prioritize rapid dry decontamination methods:
Remove outer clothing or wipe exposed surfaces

Infrastructure:
— se 14 g ' 7 g e 2 AR e AL { ¥ e e Conduct remote/unmanned damage
3 ~,.‘l.’v:~‘|_‘:'", R 2 e S B w i | BRI ) 27 F ' ¥ g i assessment and fire management, if possible
+ f-?-_ 2 ), . vy ) i o o A el L i e Stabilize hazardous infrastructure if failure
PR SN o '_1 ,. h , o TR VNIRRT S S B ET T G CIE 2% SR presents immediate danger to life and safety
U ”“" Special Consideration:
“ TRIEASS " ¥ D , o ¢ Responders with radiation detection equipment
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Moderate Damage Zone Priorities
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Response Card: #3
Moderate Damage Zone (MDZ)

f t e : *Qutside of the Dangerous Rad/=Gon Zon
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e Light buildings destroved
e Blown cut interiors of iarger buildings
e Significant number of major injLries

e Significant building darnage

e Ranidly spreading fires

e Innaiation nazard from toxic smoke from
‘l—‘ne/qeorls Avoid smoke, wear appropriate PP

" Lifesaving Priorities (MDZ)

e etion of Fall Evacuation/Shelter:
FAT Secene el e Instruct public to evacuate towards the Light

- Damage Zone (LDZ) and away from the Hot Zone

(HZ)

e Prioritize assisted evacuation for the non-
ambulatory

¢ Recruit volunteers to support evacuation

| vedical: ... |

Conduct search and rescue operations
Stabilize life-/limb-threatening injuries
Transport injured to hospitals or ad hoc
triage/treatment sites in Light Damage Zone
(LDZ) or beyond
Prioritize rapid dry decontamination methods:
Remove outer clothing or wipe exposed surfaces
with a brush, adhesive tape, or moist towelettes

e Clear and maintain evacuation & logistics routes
(fuel, light towers, medical) from the Light
Damage Zone (LDZ)

e Use defensive fire tactics to protect
transportation corridors

e Stabilize hazardous infrastructure

Office of Nu !
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Light Damage Zone Priorities

Response Card: #2
5" Light Damage Zone (LDZ)
‘ S *Qutside of the Dangerous Radiaiic 1e¥
d | e Nearly all windows shattered

e Damage to building facades
e Mostiy injuries from flying glass and debris

e |nhalation hazaras from toxic smoke from
fire/debris. Avoid these hazards and wear

appropriate PPE.
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Lifesaving Priorities (LDZ)
Evacuation/Shelter:

e Instruct public to shelter inside

¢ Targeted evacuation of unsafe areas (e.g,, fires,
heavy smoke, unstable structures)

e Do not prevent spontaneous evacuation. Direct
self-evacuees towards safety and away from the
Hot Zone (area > 10 mR/h).

e Establish ad hoc triage/treatment sites for
injured evacuees

e Stabilize life-/limb-threatening injuries

e Prioritize rapid dry decontamination methods:
Remove outer clothing or wipe exposed surfaces

Infrastructure:

e Clear and maintain evacuation & logistics routes
(fuel, light towers, medical) from the Moderate
Damage Zone (MDZ) to supporting areas outside
' "N o Z iy ¥ B A the LDZ
AT AR Ea A B sl ORI TR : * Isolate and manage spot fires
.{ 2 [ o > ‘ ¢ 4 Q;,‘ 11 3 - ; ' e Stabilize hazardous materials and infrastructure
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K = {H e The Moderate Damage Zone (MDZ) is an early
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3 A R i { - response priority with the greatest lifesaving

RNl o e &y ' potential: Consider responding to MDZ first.
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Hot Zone Priorities
Messaging

Response Card: #5 1>~ S OB S 3
Hot Zone (HZ) . S 153 R W "
*Outside of the Light & Moderate Uzinase Zones*

o 2t Om:
e Greater than 0.01 R/h (samie’as 10 mR/h
radiation exposure rate, hutiess than 10 R/h

e Fallout may take several hours to arrive

e Qutdocrradiation levels not life-threatening and
will significanty decrease over first 48 hours
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Lifesaving Priorities (HZ)
Evacuation/Shelter:

e Instruct public to shelter inside their
building/home. Large-scale public evacuation is
not necessary in first 72 hours.

e Do not prevent spontaneous evacuation. Direct

self-evacuees towards safety/away from Hot
Zone (HZ).

¢ Conduct lifesaving activities, but minimize time
outside when possible
e Prioritize rapid dry decontamination methods:
y Remove outer clothing or wipe exposed surfaces
with a brush, adhesive tape, or moist towelettes
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' e S S a n | ¢ Clear and maintain evacuation & logistics routes
M , (113} (fuel, light towers, medical) into the Light
Damage Zone (LDZ)
: % n . : e Begin to stabilize and restore infrastructure,
" P rl ‘\ r I ' where possible
i, . . .

e The Moderate Damage Zone (MDZ) is an early
response priority with the greatest lifesaving
potential: Consider responding to MDZ first.
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ENERGY Pop Quiz: What is the Right Emergency Worker PPE?

1. No PPE Needed

2. Uniform and Respirator

3. Level B/ FF Turnouts + SCBA
4. Level A

- g

Level B / FF Turnouts + SCB
Level A

Office of Nuclear Incident Policy and Cooperation
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£S5 R, U-S- DEPARTMENT OF

Personal Protective Equipment (PPE)

> SCBAs, Respirators, Firefighter “turnouts”, Levai A, B8, or C
HAZMAT suits do not protect against the primary nazard - the
penetrating gamma radiation given off by [aiiout.

» Radiation / dose monitoring primary protection

* Inhalation & ingestion is a seconaary concern compared to the
external exposure.

* Turnouts and anti-containiiiation clothing can help ease
decontamination after eiitries, but not required for time-critical, life

saving activities

“Reducing the time spent in high dose-rate areas Is the greatest protective measure. Bulky
Isolation suits and elabGrate respiratory protection methods may actually increase
exposure as they reduce the speed, the ability to communicate, and worker efficiency.”

~Key Response Planning Factors for the Aftermath of Nuclear Terrorism

Office of Nuclear Incident Policy and Cooperation



g, U.S. DEPARTMENT OF

&) ENERGY Emergency Worker Safety Requirements

= Not just firefighters and police officers; may . v

include other public/private sector staff 50 mSv All occupational All reasonably achievable

. h (5 rem?) exposures actions have been taken to
supporting the response minimize dose.

» Personal protective equipment (PPE): 100mSv | Protecting valuable | Exceeding 100 mSv

= PPE. other than rad detection equipment should (10 rem?) property necessary | unavoidable & all actions

] - for public welfare taken to reduce dose.
be selected based on non-radiological fiazards Monitoring available to project

. - - , 250 mSv Lifesaving or
structures) 250 MSy populations All conditions above & only for
. . a people fully aware of the
» Emergency dosimetry: (>25 rem?) risks.
» Establish dose decision-poin{s 500 mGy NCRP recommended
i TR . : (50 radb) decision-point for whether to

* Implement group dosiimietiy techniques withdraw a responder from the
* Observe ALARA (“as 10w as reasonably hot zone.

achievable”)

a EPA Protective Action Guides Manual. 2017. (/111).
b NCRP Commentary No 28

Office of Nuclear Incident Policy and Cooperation


https://www.epa.gov/sites/default/files/2017-01/documents/epa_pag_manual_final_revisions_01-11-2017_cover_disclaimer_8.pdf

&I, U.S. DEPARTMENT OF

Manage Sheltered Populations and Fires

» The EOC should make continuous identification and tracking of fires a
priority and be prepared to adjust life safety Gperations as conditions
change.

* For example, this may require earlier-than-planned evacuation of sheltered
people or relocation of emergency cperations.

= Due to limited resources and access, iires may expand and combine, blocking
passageway and putting resporndels and sheltered public in danger.
» Be especially vigilant in icentifying and tracking fires if the detonation
was an air-burst, since more surface would be exposed to the fireball’s
heat

Office of Nuclear Incident Policy and Cooperation
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& IMPACTS
& > Moderate to Major damage, large

number of collapsed or partially
collapsed structures

¥ > Large number of fatalities and
severely injured

- [ Wz > No power, though most battery-
— i operated equipment should
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.. E‘RATE DAMAGE ZONE ~WPWIND PUBLIC ACTION

-....,"qa, i-\-:\.. ‘ s X -
o | 4745 R S > Shelter unless threatened
TN ' B e ¥ by fire or collapse

\ > Tune In and evacuate where
and when safe to do so

RESPONSE PRIORITIES

» Defensive firefighting
tactics; maintain evacuation
corridors

® > Rapid, assisted evacuation

» Triage and forward injured
to care centers

RESPONDER SAFETY

Many Responders _ _
S0y 40 == | > PPE for non-radiological

hazards (sharps, silica dust,
fire, & unstable piles)

not enter SDZ or DRZ
without plan

A zawé%aercy ¥ e R T LY > Gross decon after shift
iy | qu? . - - T g, ST T A A




MDZ Evacuation will Initially be Done
with Minimal Resources

>»Resources not avallable for
traditional urban search and
rescue

>»conduct defensive actions to
maintain evacuation corridor

»Use whatever communication
method you can (including
bullhorns)

»Promote self-help and volunteers
to evacuate injured

Office of Nuclear Incident Policy and Cooperation



ZONE RESPONSE WITH FALLOUT DECAY
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» Emergency worker access
to downwind areas will
iIncrease with time

» Do not perform outdoor
operations in DRZ without
a plan

» Closely monitor radiation
levels and dose

» Remote fire management if
possible

» Enable public egress
where safe to do so
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Zone Based Response Summary

Zone-Based Objectives for Response and Shelter/Evacwation

This table provides suggested initial life-saving objectives for emergency response and viablic shelter/evacuation.
As the response develops and command systems integrate, these objectives should be revised and integrated into
incident response plans.

Zone Response Objectives .‘; or/) ation Objectives

Reactive Intervention _ Eacourage Public Shelter
* Support responder access to MDZ: o PLIOKITY: Promote shelter
o Isolate and manage spot fires o [RIVRITY: Case-by-case evacuation if areas are unsafe
Lioht D o Move resources into and between LDZ, MI2Z o remain in while sheltering
Ig amage o Clear essential roads for vehicle access BE AWARE: Do not prevent self-evacuation
Zone * Care for survivors: o BE AWARE.: If in Hot Zone, keep people moving away
o Establish ad-hoc triage sites from contamination or seek shelter
o Direct injured evacuees to care
o Support self-initiated egress from M
Proactive Evacuation Prioritize Public Evacuation
* Establish and maintzin escape routes: * PRIORITY: Promote and support evacuation
o Defensive fire tactics to protect evacuation * BE AWARE: Significant building damage and rapidly
Moderate corridors spreading fires may present hazard
o Recruit volunteers 10 support evacuation
Dﬂmﬂg e Zone * (et survivors cul
o Ewacuats evervone in zone
o Directiniured (o care centers

Enier Only as Last Resort Public and Responder Shelter Unless Threatened by Fire or
_ Collapse
* Protec! responder safety: *» BE AWARE: Near complete building destruction,
Severe o Delay response until radiation decays impassable
Damage Zone o Priortize long-term response ability » BE AWARE: Significant outdoor hazards
* Few immediate survivors in SDZ_ fewer after o JF NECESSARY: Consider novel extraction methods
radiation decays (e.z., subway tunnels)

56
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U.S. DEPARTMENT OF

ENERGY Conclusions

» Sheltering can save lives!

= Shelter population and responders out to 80 km (50 miles) until fallout direction and
magnitude is established.

= Use visual observations of the damage, early fallcut cloud, and detector readings to
determine the magnitude to fallout and effccis

» Use the Zone-based response apjproAacii (0:
* Quickly build a common operating picture
» Establish priority zones
» Establish appropriate public and responder actions within each zone
» Establish responder safety nrotocols

» Responder Safety
= Those without raciation detection should wait until hazard extent established

* Primary radiation hazard is EXTERNAL grounds shine, not a respirable hazards.
» PPE requirements should be selected based on the NON-Radiological hazards.
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Thank You!

Office of Nuclear Incident Policy and Cooperation
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Translation of Get Inside, Stay Inside,
Stay Tuned

2AXCAOITb B CEPEOVHY. SANTNILANTECH B
CEPEDVHI. CIIOKYWUTE 3A MOBIAOMJTEHHAMM

ol Go to the basement or the niTe v idBan a6o CeneauH
-'Q- middle of a building. - AlTb ¥ NIA PeAnHy
GET INSIDE 3- 6yﬂ,|B.l'||.

GET INSIDE. STAY INSIDE. STAY TUNED

GET INSIDE

m Plan on 12 — 24 hours unlass A\ aHyre sHaxonnvch Tam
A [Tl

ded y . 12—24 rognHun, SKWo He byne
SOV PR EZe) lelisiel. "o OHOBIMEHWX BKa3iBOK.

STAY INSIDE STAY INSIDE
o e o Hawnkpallie KopuctyBaTucs
qu AM/FM Radio is « a5t celiular iﬂﬁ AM/FM-paﬂ,IO CTINBHUKOBUM
B | | and Internetif available. AN ! |’
STAY TUNED STAY TUNED 3B A3KOM Ta IHTEPHETOM, AKLO €.

Office of Nuclear Incident Policy and Cooperation



U.S. DEPARTMENT OF

ENERGY
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» XoBaucsa, Hekaun, Cnyxau
» [igBan, Yekaun, Cnyxawu

» CxoBaucs. He Buxoab. Cnyxau
pagio

» CxoBaucs, 3anuuaucs, cnyxawv
> B ykputTta!
» BCIM B YKPITTS

> cxXoBaucs rmmouwie! cui acswe!
criyxan yBaxHo

» 3anuuiancs B YKpUTTi

» CIlyXau noBigoOMIIeHHS

Office of Nuclear Incident Policy and Cooperation

Recommendations from the Audience (+Google

Translation)

> Hide, Wait, Listen

> Basement, Wait, Listen

> hio
Fal

> HI0

e don't go out Listen to the
10

e, stay, listen

> |n shelter!

»everyone in the shelter

> hid

e deeper! sit longer! listen

carefully

»stay In cover

»listen to the message



Recommendations from the Audience
(+Google Translation)

» HeranHo B ykputTta! 3anuwancsa tam! » Take shelterimmediately! Stay
Cnyxawu paaio therel'Lisien to the radio

» B YKPUTTA! 3AJ1I/!JLIJAIZCFI B » IN SHELTER! STAY UNDER
YKPUTTI!! CNNYXAU COVERI!! LISTEN TO THE
NMNOBIOOMJIEHHA! MESSAGE!

»Y oyaisnto. He Buxoab. byab Ha » Into the building. don't go out Be In
3B'A3KY touch

» MpAMynTe 00 HAMONMXKYOro yKpuTtia! » Head for the nearest shelter! Stay
3anuuauTtecb TaM I NpUenyKantecCb there and listen to the advice of the
A0 pekomMeHAaauin pAaATYEAJibHUKIB! lifeguards!

» MigaTpnmymn 3B'A30K » Keep In touch

» 3arpo3sa agepHou ataku!! » Threat of nuclear attack!!

Office of Nuclear Incident Policy and Cooperation
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