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Some Federal Guidelines Do Exist...
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*Taken from Table 2-2 of EPA 400-R-92-001 Manual of Protective Action Guides and
Protective Actions for Nuclear Incidents:
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...and Hard to Implement.

Turn-Back dose rate (lifesaving) 200 R/hr
Turn-Back dose 10 rem
Personnel Decontamination trigger level 2 times background

(beta, gamma B,y)

Personnel Decontamination trigger level (alpha o) Any constant, continuous clicks

Personnel Equipment reuse contamination level (beta, gamma 1 mR/hr on contact (above this
B.y) decontaminate the equipment
prior to reuse.)

Gamma Ray Dose Rate Stay Time to Receive This Dose

ate / hr Rate / min Rate / sec 10 rem 25 rem 100 rem 500 rem

12 weeks
JOmR/hr | 1.7 mR/min 27 uR/sec 100 hrs 30 weeks
1R/hr 17 mR/min 270 puR/sec 10 hrs 500 hrs
1 hr 50 hrs
6 minutes 5 hrs
500 R/hr 8.3 R/min 140 mR/sec 72 seconds 1 hrs
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Who's Got the Right PPE? o
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What is the Appropriate DECON? €
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How Do You Handle the Injured? Gi%my
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And the Answer Is.... It Depends” Glooals

= Every community balances the “risk /
benefit” equation differently and has
different needs.

= Most important to have a scaleable
approach.

= Planning Is often more important than
the plan itself.

= A sound scientific basis Iis important

ecurity
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Using HOTSPOT to Help Communities Understand the ISSUES  GlobalSecurity

/= Hotspot Health Physics Codes - Windows Internet Explorer |:||E|r5__(|

@f.}' * |ﬁ, hittps: f fwen-gs. Il gov/hokspot findesx:. bkm V| ﬁ | || X |HOTSF‘0T Health phrysics | Pl
_— — i »

ﬂi’ 'ﬁ? [ﬁ. Haotspok Health Physics Codes l l ‘ﬁ h D = - L{,"Eﬂge v i Tools -

~

- Hotspot
@

Health Physics Codes for the PC Q‘
Hotspot Version 2.06

=& The Hotspot Health Physics codes were created to provide

. radioactive material. The software is also used for safety-analysis of

facilities handling nuclear material. Hotspot provides a fast and

usually conservative means for estimation the radiation effects

1 associated with the short-term (less than 24 hours) atmospheric
release of radioactive materials. The Hotspot codes have been

— developed for the Windows, 95/98/00/NT/XPF operating systems.

.. The Hotspot atmospheric dispersion models are designed for a
# short-term (less than 24 hours) release duration. Users requiring

/ - more sophisticated modeling capabilities, e.g., complex terrain; v
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Hotspot Exercise/Demo Support Capabilities @’
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= |Import NARAC modeling predictions
e Plutonium ground deposition (Ci/m2)
e Time-integrated air concentration ([Ci-sec]/m3)

= Accurate (meters), bi-directional geographical coordinate
conversion between Latitude/Longitude and other coordinate
systems

= Support all US/UK radiation detection/measurement capabllities
e Ground survey instrumentation
e Contamination (swipes/smears) measurements
 Air filters (gross and radon corrected)

* Miscellaneous (user’s can add custom capabilities as
needed)

— Lung deposition
— Bloassay
— Etc.
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Can Importing Sophisticated NARAC Model Runs
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Current Hotspot Library contains over 100 radiation survey instruments

& C:\Hotspot20M\GPS\Ground

D

GlobalSecurity
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Edit

File Favorites  Tools  Help

@Back - ir j'- ) Search !l[_ Falders | '

Address |[5) Cr\Hokspot20lGPSEround
Falders X | @ AM-PDR. 56 Alpha {11 cm2 probe]) [Cs-137].kxt
Igj AM-PDR. 56 Alpha (11 cm2 probe) [Wwia-Pul.bxt
E] AM-PDR. 56 Alpha (17 cm2 probe) [Cs-137].kxt
E] AM-PDR. 56 Alpha {17 cm2 probe) [Wa-Pu].bxt
[£] AM-PDR. 60 Alpha [Cs-137].txt
[£] AM-PDR. 60 Alpha [WG-Pu]. bxt
[£) Bicron Mal [Cs-137].txt
E] Bicron Surveyor Alpha [Cs-137].kxt
@ Bicron Surveyor Alpha [WE-Pu].bxt
Igj BML Bicron Microrem [Cs-137].kxk
[£] BML EBO0 SHPZF0 [Cs-137] bxt
[£] BML E600 SHP3S0AE [Cs-137].bxt
(2] BML Ludlum 43-5 [Cs-137] kxt
(] BML Ludlum 44-9 [Cs-137] kxt
[£] BML ROZ0 [Cs-137] kxt
[£] BML SHP380 [Cs-137].bxt
E] Chicago ASP1 GM [Cs-137].txt
Igj Chicago ASPZ MAI [Cs-137].kxt
[£] chicaga NE Zn5 [Cs-137].kxt
[£] chicage ROZ0 [Cs-137].txt
[£] £5T AN UDR13 [Cs-137] bt
[£] £ST AM YDRZ Beta [Cs-137] kxt
[£] 5T AN YDRZ Gamma [Cs-137]kxt
Igj CST ANPDR77 Alpha cpri [Cs-137].bxt
E] ST AMPDR77 Alpha dprn per 100 sq cm [Cs-137].bxt
r.;j CST ANPDR77 Alpha microCi per sq mm [Cs-137]. kxk
E] ST ANPDR77 Beta Gamma [Cs-137].bxt
[£] C5T ANPDR77 cpm [Cs-137].bxt
E] ST AMPDR77 dpm per 100 sq o [Cs-137] bxt
[Z] ST ANPDR77 DT674 xray [AM-241].kxt
[£] ST AMPDR7T xray [AM-241].bxk
[£] ST AMPDR77 xray [Cs-137].bxt
E] 5T Gamma Field Spec MAT [Cs-137].kxt
E] Dose Rate 1 Ft above Ground [CS-137].Ext
[ I';j Dose Rate 2 Ft above ground [CS5-137].Ext
w I';j Dose Rate 3 ft above ground [C5-137].kxt

Wiew

[
[
[
[

[
[

Igj Eberling A5P-1 with AC-3-7 detector [wiE-Pul.kxt
E] Fidler 17-ke¥ Window [Cs-137].kxt

[Z] Fidler 17-kel Windaw [WG-Pul.bxt

@ Fidler 60-key Window [Cs-137].kxt

[Z] Fidler 60-key Windaw [WG-Pul.bxt

[£] 5M E-140 with HP-260 probe [Cs-137].txt

[£] &M E-140 with HP-260 probe [Sr-907.kxt

[£] M E-140 with HP-260 probe [WG-Pu] bxt

Igj Ground Truth (dpm per 100 c2) [Cs-137].Ext
Igj Ground Truth {dpm per 100 cmZ) [WiE-Pu].bxt
E] Ground Truth (kBq per m2) [Cs-137].bxt

E] Ground Truth (kBq per m2) [WiE-Pu].bxt

Igj Ground Truth (uCi per m2) [Cs-137].Ext

Ej Ground Truth (uCi per m2) [Wia-Pu].bxt

[£] HarFord E140 with HP260 [Cs-137].txt

E] Hanford RiO-38 Ton Chamber [Cs-137].Ext

Igj Hanford Surveyor Alpha [Cs-137].Ext

[£] 1daho ADM 300 [Cs-137].bxt

[£] 1daho Ludium 26 [Cs-137].kxt

[£] 1daho ROZ0 [Cs-137].txt

@ Instrument = LLML Blue Alpha [Wia-Pu].bxt

E] InstrumenkList.kxt

[£] 15610 Channel 1 (60 kev) [Cs-137] kxt

E] 15610 Channel 1 {x ray) [Cs-137].bxt

[Z] 15610 Channel 1 (x ray) [wiE-Pul.bxt

E] 13610 Channel 2 (60 ke [WE-Pu]. txt

[E] LLML Blue Alpha [WiG-Pu].bxt

[£] LLML E600 with SHP270 [Cs-137] kxt

(] LLML E600 with SHP300 Alpha only [Cs-137].bxt
Igj LLML EGOD with SHP300 Alpha plus Beta [Cs-137].kxk
[£] LLML E600 with SHP300 Beta only [Cs-137].bxt
[Z] LLML E600 with SHP360 [Cs-137] kxt

(2] LLML E600 with SPA3 [Cs-137].kxt

Igj LLML Wickoreen 450 [Cs-137].kxt

[Z] LLML YIOLINIST [Am-241].kxt

b | . Go
[Z] LML VIOLINIST [WG Pulbet
[£] LLML YIOLIMIST Am-241 [WG Pul.bet
[Z] LLML VIOLINIST Pu-239 [WG Pul.txt
[Z] Ludium 24 [Cs-137].txt
@ Mk 3 MMR Channel 1 (x-ray probe) [Cs-137].kxt
Igj Mk 3 MMR Channel 1 Ce-ray probe) [wie-Pu].bxt
Igj Mk 3 MMR Chanmel 2 (1320C Alpha probe) [Cs-137]. kxt
E] Mk 3 WMR Channel 2 {1320C Alpha probe) [WaE-Pul. bxt
[£] oRML ADM300 Alpha [Cs-137] bxt
[£] ORML ADM300 BP100 Beta Gamma [Cs-137].bxt
[£] ORML ADM300 BP100 Beta only [Cs-137].bxt
E] CRML ADM300 GM microR per hr [Cs-137] bt
E] ORMNL ADM300 &M mR, per hour [Cs-137].Exk
[£] ORML ADM300 MAL cpm [Cs-137].bxt
Ej ORML ADM300 MAL microR, per hr [Cs-137].kxt
[Z] ORML ADM 300 MAT cpm [Cs-137].txt
[Z] Rocky Flats AP2 [Cs-137].bxt
Igj Rocky Flats ME Electra Alpha [Cs-137].Ext
Igj Rocky Flats ME Electra Beta or AlphaBeta [Cs-137].txt
Igj Rocky Flaks RO20 [Cs-137].bxt
E] SAMIIS Dose Rate [Cs-137].bxt
=1 nlia Bicean Ll -

Morkon Ankivirus E =

» Users can easily add their own instruments to the library

LLNL-PRES-404937

File Edit Format Aiew Help

frstrument = ISSL0 Channel 1 Cx ray) [wWs-Pul -~

Integrate option = False

surface Twpe option = False

Instrument Units = <5

Instrument DisE1ay Efficiency{Units per uZi/m2) = 3.63

Instrument Background =

Instrument Range = 9999

Instrument Units {Integrate model) = Counts

Calibhration Radiunuc1ige = [wz-Pu] e
13
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HotSpot GPS Virtual Plume
Real-time Survey Instrumentation Simulation

Lat: M 35 deg 0.798 min Long: W 106 deg 26.846 min

C:%HotspotiM apz\CoyoteAerial?_ bmp

File GPS Plume: Meazurements

Hotspot 2.0 Plutonium Explosion Jan 20, 2001 09:29 A Release Location: M35 deg 0.434 min W 106 deyg 26.214 min

Inner: 1.00EH12 uCifm (0.062 km2)

Middle: 5.00EH]T uCifm2 (018 kmZ)

w o———— 1 znoyd

GPS Demonstration Mode
File

=

GlobalSecurity
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-Fidler 60-keV Window

Elapsed Time : 0:06

3,479 Counts

& Scaler { Rate Meter -I Stupl

I 1 minute vl

.
M a

Quter: 1.00E+H1 uCifm2 (1.3 km2)

LLNL-PRES-404937
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Hotspot GPS Capability Used by Exercise Controller to @'
Simulate Real-time Data GlobalSecurity
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The simulated output of up to 10 radiation survey instruments, @,"
along with ground truth, can be displayed in real time GlobalSecurity
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= Display options
* Instruments, map and plume
e Instruments and map

* Instruments only

File:
Ground Truth Ground Truth Ground Truth 267l ) w101 P 0N e TP HRA G st b
| 3.10E+00 uCilm2 | 1.16E+02 kBg/m2 | 6.88E+04 dpm/100 cm2
FIDLER B0-ke' ‘ind owe [WiG-Pu) ISE10 Channel 2 (B0 ke') [WiE-Pu)]
2,200 cpm 19 c/s
FIDLER 17-ke" Window [WWG-Pu] IS610 Channel 1 (x raw) [WWiG-Fu]
2,200 cpm 12 cl/s
bk 3 NIR Channel 1 feray probe) [AWG-Pu] WIOLIMNIST BO-ke' Window [WG-Pu]
10 c/s 37 cps
bk 3 MR Channel 2 (1320C Alpha probe) [WiE-Fu] WIOLIMNIST 17-ke' Window [¥G-Pu]
60 c/s 40 uCi/m2
Solid State Alpha Monitar (SSa) [WG-Pu] AN-FOR 60 Alpha [WG-Fu]
140 c/s 6,500 cpm
on
ctsfo 204 Patoium E¥ploson Sep 25,2003 06:37 AM Relesee Locetion: 37.684080 dog (N 121712760 do

i @ i 2
Mer: 1.00E+02 uCifm2 [SDZE krniZ) Middle: 1.00E+01 uCifm2 0.63 km2) Quter: 1.00EH1D uCifmz (5.5 km2

16
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The display can consist of a single instrument, (E
effectively turning a tablet PC into a virtual instrument ¢

obalSecurity
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GPS Demonsztration Mode
File

-Fidler 60-keV Window

Elapsed Time : 0:06

3,479 Counts

{* Scaler  Rate Meter -I Stupl |1 minute j

LLNL FIDLER as an example

&
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Hotspot can also simulate air filter sample data

= Hotspot provided counting data to
realistically test the assessment of
Alpha air concentration in the
presence of natural radon
background.

Air Filter Data - Resuspension
Fesuspension Factor

Enter Date and Time of Air Filter Data
T-0(Time Filter Remaowved from Sampler)

18-Oct-2003 06:41

| 1.0E-06 1/m

Radon Lewel
| 12162 pCifm3

| 45.0 Bofm3 T-1 (Start of First Alpha Coun)
Limit of Sensitivity 18-Oct-2003 07:11
| 00067 cfs

T-2 (Start of Second Alpha Count)
18-0Oct-2003 07:41

Alpha Counting Efficiency
| 10.000 %

Sample Yalume
| 0.500 m3

Ground Deposition

Air Filter Data, - Fesuspension

Resuspension Factor

1.0E-05 1/m
Radaon Lewvel

1216.2 pCifm3
450 Boym3

Limit of Sensitivity minutes
0.0067 cfs Time between T-1 and T-2 T-2 Count Duration

Alpha Counting Efficiency L minutes 300 seconds
10,000 %5

Sample Yolume

0500 m3

Ground Deposition

FIEE+0T uCifm2

Count One

321 counts
E40E+01 Bg/m3
1.73E+03 pCifm3

Enter Tirne Display Preterences

Sample Receipt Delay
30

| 2u/E+Ud KBOg/me

Alpha Results (includes counter and radon background)

Count Two

748 counts
497E+01 Bgy/m3
1.34E+03 pCifm3

™ Oweride Deposition Data

@.

GlobalSecurity
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EEX

T-1 Count Duration

100 seconds

Return

Exit
Text File of
Results

K=S5A, -

SATl i SArz

—-0.0173(T1-TO
o 00TATLT0)

e

-0.0173(T1-T0)
-0.0173(T2-T0) ] x€

| 7 7EE+0T uCi/m?2

2B7E+03 KBg/mZ 1 Oyenide Deposition Data

Alpha Besults (includes counter and radon background)

Setup

K = the count rate due to plutonium

LLNL-PRES-404937

Count One Count Two SAT]_ = 1St Count rate made at t|me Tl
| 321 coune | 748 coune Exit SA;, = 2nd count rate made at time T2
| BADE+01 Bofms3 | 497E+01 Bo/m3
- - Text File of . . .
| 1.73E+03 pCifm3 | 1.34E+03 pCifm3 Results TO = time that the air sample stopped bejng taken
18
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A Case Study: Goiania, Brazil 1987

@;

GlobalSecurity
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When a hospital changed locations, a radiation therapy unit was

temporarily left behind.

Scrap metal hunters found the unit and dismantled it for scrap metal

(~ Sept 181).

The 1.4 kiloCi (1,400 Ci) Cs-137 source containment was breached

during the process.
Pieces of source distributed to family and friends.

Everyone was impressed by “the glowing blue stones.”
Children & adults played with them.

Serious radiological accident recognized
on Sept 29" when Acute Radiation Syndrome
symptoms where recognized by hospital staff.

e

LLNL-PRES-404937
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Example: Brazil's 1.37 kCi (1,370 Ci) Cs-137 Source Made @“
Into a “Dirty Bomb” GlobalSecurity

nnnnnnnn

= Using Fictional “North Pointe” as an Example
= This model assumes “worse case” In that:

e The source was 100% aerosolized
(unrealistic)

« Small explosive (~ 1 stick of dynamite)

* Presumes exposed populations “stood
outside” during the exposure period.

« Effects dependent on weather

&



Trouble In North Pointe... o

GlobalSecurity
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Explosion at Bl Explosion and =R
Freeway e Fire at Hospital
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Detectable Ground Contamination Can Be Found Miles Downwind siovaisecurity
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Twice Background Detected
(-~ 90 cpm) 0.001 mrem/hr

it " A
TN ¥ i} W

Lat : 39.95507 deg (N) Long: -74.91246 deg (W)

lat

LLNL-PRES-404937 Global Security Directorate




GlobalSecurity

Anticipate « Innovate » Deliver




Lat : 39.94184 deg (N) Long: -75.11230 deg (W) C:\Documents and Settings\buddemeier1\My Documents\Train...

Flumes Measureme
) ) T i a .- G A T T W

Bridges

Lal : 39.93343 deg (N) Long; -75.08726 deg (W)  -75.08726 deg (W)

Hanford RO-3B lon Chamber [Cs-137]

0.11 mR/ hr

SchooIBus
100rnrenﬁhr

0’ i _\%___\_ '\-lh*-' 1yt l:"l
e o T
A l__._h'ﬂ::r ik _.-E.I_ E'.
™I

Lal : 39.92934 deg (N) Long; -75.10684 deg (W)  -75.10684 deg (W)

Hanford RO-3B lon Chamber [Cs-137]

2.09 mR/ hr
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Useful Points of Reference
GlobalSecurit

1 remin 4 days
Should Shelter
ALSO is
10mR/hr line!

VP o £

Hospital: 10 hours of
firefighting and rescue:

victim stabilization &
rescue near scene:

200 mrem total dose

5 AR e e i o e e
BulsoniStreet: e e S 515 . b

Juni 6, 2007
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HotSpot Valuable Demonstration Tool GlobalSecurity

= HOTSPOT Is a valuable demonstration and training aid for the
community preparedness and emergency response planning,
Identifying operationally valid response guidelines

 HotSpot can help demonstrate that;
* Acute health effects from radiation dose are unlikely for responders.
« Contamination readily detectable at long distances.
* Medical emergencies take precedent over radiological monitoring,
« Used correctly, their instruments and protocols ensure their safety, and
* The difference between contamination and radiation.

The overall objective when training first responders is to
Increase their confidence and lower their anxiety about
effective radiological emergency response

l 27
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What would you do? .l
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http://trainex.org/web courses/air_plume/

{= EPA Air Plume Maps WBT - Windows Internet Explorer,

| & | httpifftraines:, orgfweb_courses)air_plume/module, htmdm-1001

9
7 EA Radiological Release Scenario
\’ Overview

The Details

Welcome, Brooke Buddemeier

Breaking news from MNorth Pointe._

[ >

You're about to take partin a fictional scenario involving the
explosion of a radioactive (dirty) bomb from a truck traveling on the
Interstate. You'll need to know some background information before

you beagin

Your Title: Brooke Buddemeier, Special Consultant on Air Toxic

Releases

@
C

s, r 4
Course Section éﬁ

I Your o L e e s
J' Employer: Department of Emergency Services
pe 4 Location: MNorth Pointe (a small town)
d%'.
{‘\_:- Your
wl Associates:
wo|
=]
S|
=
.g ____...- Your Tasks:
2|

Files aiven to vou hv assnriates are stored within

28
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