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An Emergency Preparedness Guideline for Radiological Facilities in Map Ta
Phut Industrial Estate of Rayong Province was developed. In this study, National
Disaster Prevention and Mitigation B.E. 2553-2557 was used as a basis. In addition,
domestic documents involving studied areas as well as the International Atomic
Energy Agency’s technical document no. 1162 and EPR- First Responders 2006 were
taken into consideration while the guideline was being developed. It could be
concluded that the preparedness guidelines were divided into three parts according
to the timing of the accident. They were actions taken before, during and after the
accident. They covered preparedness, responsibility and operational procedures for
radiological facilities, local agencies, provincial agencies and national agencies
relating to radiation emergency response.

In addition, a computer program, Hotspot, and Geographic Information
System were used to simulate the radiological dispersion in the air. Two emergency
cases were simulated; the dispersion of Am-241 and Cs-137. The simulations results
show that the evacuations are not necessary for both cases because the doses are
below the Generic Intervention Level. However, it was always advantageous to
provide a radiation-screening facility for the public and radiation rescuers. This action
could be regarded as a way to reduce the public panic. Furthermore, the radiation
rescuers must take extreme precautions when entering, exiting and performing any

tasks in the radiation-dispersing area.
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60/70, Eckerman et al (2010)
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- Fuel Fire Information = Enter Could Top
- Release Radius = 20 LNAT
- Could Top = 20 LuRg

2.2.3 Meteorology dayanivaniiasinen Geazlidayaaseinlfiainaniiy
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NMUARANNANNHATAGIAR Ae IAWHE ANEIANLRAY 2.15 WAS/AUT, Ainld ANEa
ANRAY 2.53 WAPAIN uariAnzdunnmesls Amdaedn 2.64 wWReANIN dau

Stability class tuazimuaily Stability Class F iieasainiflu Class NNan nauusengn

(Worst Case Stability) InadauandAifeslalullsunsuis 2 nstl Seazidanaas

a

foyananngei 4-2

A919% 4-2 dayalunsaciianauideslalulisunsy Hotspot via 2 nsal

NANI9AN 16-Mater Wide Speed | Wide Direction
Aruile 2.1 m/s 0
Nerls 2.53 m/s 180
Arnziunnea s 2.64 m/s 225

&

2.2.4 Setup unisiarmeazidanaesilsunsy IneiinnsseAnfiacld
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o

waznuualuldsinsu Tnafisnaaziannsil An

- Terrain = Standard : Conservative Option

- Radiological Unit = S| (Sievert, Gray, Bq)

- Distance Unit = Metric

- Wide Ref Height = 16 meter

- DCF Library = FGR13

2.2.5 Output fusunan1siAss lEannTusunsy Hotspot axl4dasa

789 Table Output WAz Total Effective Dose Plot et lAip s e nfuss UL a N

niAanisialil
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2.2.6 A1 Factor @) Awualiiifluen Default 2eallsunsulnefiansinge

zt
=N

2.2.6.1 Damage Ratio (DR) = 1.000

2.2.6.2 Airborne Fraction (RF) = 1.0x10™*

2.2.6.3 Effective Release Height =14 m

2.2.6.4 Respirable Dep. Vel. :0.30 cm/s

2.2.6.5 Non-respirable Dep. Vel. :8.00 cm/s

2.2.6.6 Respirable Fraction (RF) :5.00x10™

2.2.6.7 Leakpath Factor (LPF) :1.000

2.2.6.8 Receptor Height :1.5m

2.2.6.9 Sample Time : 10.000 min

2.2.6.10 Inversion Layer Height  : None
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241/Be)

1.1.1.1 azs@an-241 (Americium-241, Am-241)

a
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ﬂ’]ﬂfﬁ’)@ ANNUATNATINNUNA 14 TUA AL

uﬂu‘qmmummmumwmﬁmqu 30 UUENU

1.1.1.2 euuiBden-241/413aRaN  (Americium-241/Beryllium, Am-

1
1

A
A

1.4 AN, -244 (Cur
1.5 Tauaas-60 (Cob

1.7 W8n-55 (Iron-55,
1.8 @3tReN-192 (Iridi

1.13 ANF2ULTEIN-90

1.3 wARLHsIN -109 (Cadmium -109, Cd-60)

ium — 244, Cm -244)
alt-60, Co-60)

1.6 @deIN-137 (Cesium-137, Cs -137)

Fe-55)

um-192, 1Ir-192)

1.9 ATUNAU-85 (Krypton-85, Kr-85
1.10 HUniNa-63 (Nickel-63, Ni-63)

1.12 FATeIN-75 (Selenium-75, Se-75)

(Strontium-90, Sr-90)

1.11 TnalineIn-147 (Promethium-147, Pm-147)

1.1.1.14 mnﬁwfmmmmu: (Depleted Uranium)

Tnefanwouznis s T u;mm\mummmmﬂa‘wmmmﬂmm
PRAADNULIL NN NIRRT 954n NNUASNE  ANdNNUENINESR  An
THTUANMEIAIN AUIUTALDITARTNTUATER AIAN9799 5-1
A9I99 5-1 918N9TAANNNUATE AuIugALas ANTHIUATIAN W

L , Y U | ANNTUANINGIN | Uszinnian
AR VRANNNUATIR . e on
(4m) | (GigaBecquerel, GBq) NNNUMNTIA
. gzinn 4 (17)
1 ALLNTLHEIN-241 (Am-241) 18 503.94
Uszinn 5 (1)
AYEEEN-241 LFAlAeN
2 2 7.4 szinn 4
(Am-241/Be )
3 WAALNEIN-109 (Cd-109) 1 0.11 gzinn 5
. dgzinn 4 (1)
4 ALIEIN-244 (Cm -244 ) 3 4.44
gzinn 5 (2)
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A919% 5-1 918N195AATNNUATEA AuIuTALas ATNIUATAN NN (Fia)

q

% @ e (%

a1nU ANNNAUASIEA U | ANNTUANINGIN | Usziandan

(4m) | (GigaBecquerel,GBq) | NNNUASTIA

5 TALAAF-60 (Co-60) 39 995.81 szinn 3
o szian 3 (262)
6 TAEIN-137 (Cs -137) 264 3006.71
Uge1nn 5 (2)

7 WaNn-55 (Fe-55) 1 0.74 1szinn 4
8 FREN-192 (Ir-192) 187 646,020 tszinn 2
9 ATUNBU-85 (Kr-85 ) 2 19.8 Ugzinn 5
10 UNLNa-63 (Ni-63 ) 2 0.92 szian 5
11 TWalliNan-147 (Pm-147) 8 0.03 szinn 5
12 TFaTlan-75 (Se-75) 3 9,620 szinn 2
13 ANTDWITEIN-90 (Sr-90) 1 1.85 152N 5

LI NBONANITOUY
14 190 27915 -
(Depleted Uranium)

FINUTHIUIAANNNUATIR
2 721 663,065.68
NIUNR
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u a a

199 NAET WiFadNTDRANTNATAWADE TN IULIILNENA 11U A-G 18

3.1 10-meter Wind Speed Aa AHIZaNTITIUANE19EINAINES 10 A9
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3.2 Wind Direction (ﬁﬂmmmﬁmmnﬁﬁiuu) e uualii 0 a9dn 1

aniFuile, 90 89A1 N1ANRARzIUean, 180 891 NNANTALH, 270 BIAT NNAINTIA
ATIUAN

4. Receptor

v
o

o = =l dlq ] [
AneraasnfInanizianzasnfantsandiu Tnalullsunsuazniuun
[ a [ % o o o a tﬂl 1 % 1
sragmailunlawmsanndaniudunisd Tnaanunsnulasudszazniels Tnaaiunsalaen
FTHATMINANNUUINNU X Wazhuounuy 1§ wananniidsatuisnldiaanundnAny i

T993e1 viga Taawenunals

v
v A a

4.1 Receptor Height Aa szAuAMgsnasnsamalalndnunumu

5. Setup

1 12

aziludauaesnistFuaisine) A fiesnis TeaiauwsniuAIiuanal
(<1 (P de (<1 ' ' rdl ¥ o dgj
avifluAdnludAsaiudnanizianzaslunisuninszaissesaniunisain finvueau
6. Output

Tusunsu Hotspot a2 lfiuaanennsdnansanunsainufideanislumane
suluuy il

6.1 Table Output Lflun1saginazesaniunisnisaniuiialaadindunisd
felfinaeenunlugaesmdisaiiliazuaniualus Total Effective Dose Equivalent

6.2 Plume Centerline azianuananuiulugluuunesdaianiuszazann

QﬂLﬁE”IL‘VIﬁ]‘ IPEAZLAASTIILUALNY X LAZLUALAL y
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Hotspot Algorithm

WULANA8Y Gaussian Wunuuaaasnldas19nd191919lun199naAanfuaziil
dgl :: [ o 1 th | o dl v
NUFIUTUARIUAITATMIUNANITWNINTEAe T NTA TTIULL LA 89N WINANINARAY

49
|

Hunaeniudmivdeyalunimesamisinenaans

C(x, -y, z, H)

C(x, -y, 0, H)

.mwﬁ 9-1 Hotspot Coordinate System [12]

Tultlsunsu Hotspot aafiinEusuazetlusz AUy duiluapanganansinsiunied
AZUNWINITANE (x=0, y=0, z=0) Tagunux A LNUAINBANINAN Teaentaanlilanu
UHARAUALAUANNRANINANLEAY @AUUAL Y  AB LNUANAINTINY TIAIRINALILAUAY
a dl = ¥ ! | &Y

ANN9AN 9En1saEnaaan lnauunandas deuuni x senseenliifuiuodunseann

' o a

= ¥ £ = = a
A% ﬂqummzmewvl,ﬂwmmum’mmmmum@Lmummmmmu
Gaussian Equation
ANNITATNLLLINABIVA Gaussian %ﬁmamﬁmmmmL%u?‘ﬁuﬁlummﬁ

(24 = dl
°I.|’ﬂ\‘1LLﬂ’&‘M‘j‘@@Z’ﬂ’ﬂ\?‘i’l'ﬂﬁiﬁiﬂﬂﬁ‘ﬁ‘ﬁl’]ﬂﬂ’]ﬁ
Q 1(yY 1/z—Hy’
C » ;H = - - - __( )
(7,2, H) 27myazuexP 2\oy exp 2\ o,

+ exp [— % (Z : H)z]} exp [— ij] DF (x)

z

If the inversion layer option is in effect, and Oz exceeds in incertion

height (L), the following equation is used
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__20 BYCAY I
C(x,y,z,H)—mayLuexp[ 2(ay> lexp[ u]DF(x)

To avoid the sharp transition between the two above equation, the

transition into the inversion layer equation begin when Oz equals 70 % of L, and is

complete when Oz equal L. Between these two values, the equations are linearly

interpolated.

ANRELNLTBILAALANNNT

Yy

z

C
Q
H
A
X

Time-integrated atmospheric concentration (Ci-s)/m3

Source term (Ci)

Effective release height (m)

Radioactive decay constant (s-1)

Downwind distance (m)

Crosswind distance (m)

Vertical axis distance (m)

Standard deviation of the integrated concentration distribution in the
crosswind direction (m)

Standard deviation of the integrated concentration distribution in the
vertical direction (m)

Average wind speed at the effective release height (m/s)

Inversion layer height (m)

DF(x) = Plume Depletion Factor

Atmospheric Stability Classification

Tulidsunsu Hotspot  1A1951Ea u1901a0n Atmospheric  Stability

Classification Audayandunmiinluiundaniumnuiianvsenendinaes  Stability

Class mansiaanis Inedonislwaanaziansanaintadaaasaiusauanuasainduas

ANNITIAN LN (%xﬁumngq 2 wm3) TUsunsn Hotspot aziansungiinued Stability

Class anA1319h 1 Bapnsnaflaziszneulfoainousida iy Stability Class 6 a%ia T4

NATUNANNAINBIANTINALLTZNNADIZNINANA L1 D1
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AN9I99 -1 dn19en19eniAn i uunaiinues Atmospheric Stability Categories, A-F,

M luldsuns Hotspot [12]

Ground wind speed Sun high in sky | Sun low in sky or Night time
(m/s) cloudy
<2 A B F
2-3 A C E
3-4 B C D
4-6 C D D
>6 C D D

Pasquill Stability Types :

A : Extremely Unstable (og 25 degrees)
B : Moderately Unstable (og 20 degrees)
C : Slightly Unstable (o9 15 degrees)
D : Neutral (og 10 degrees)
E : Slightly Stable (og 5 degrees)

F : Moderately Stable (o9 2.5 degrees)

Worst-Case Stability

o o ' dldld o Y Y dgl dl dil 1
ATUTUNITUNTNIZANENNHAITNAN FCALAINITNAUGIAAUBINUNAZUUDE

o i

Auatianes Stability Class Ataan #1usU4an7ial Deposition velocity Wi 0 uariqanils
dl o = v a o o dl’l a o v v 1 o e
NILANENITALTE INARENTLIZALNUAY T3ALANEINT UGN Stability Class F
aei19 MmN TTAUAINIEIREANNINNT O Worst-Case Stability N5zAUmNAiANI9anas
Rawnlundeazladld Stability Class F iflasannuanseniand Plume depletion
Special G stability
HuAaenuINNazaauieA N LANANNIE N NNAA 189U ULA1AB9N"S
UWWFNTEANENATELLL 1M1 The National Atmospheric Release Advisory Center’s
(NARAC), LODI (Leone et al, 2001) Model, UazWLLANA8Y Gaussian Plume A9y
Tsunsu Hotspot  AduuansinendAynenaazifluaunlidnisfdsannfgiuaciu
WANANNTAIULLANaeN82fuNTTunIngzane luussanniAnainaneaw dailuaniazi
= o o A o . o = =
@nes AusuaniazluussanniANanasues Stability Class F Huazimanudaau 1 1ms/

a P
IUIN
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Atmospheric stability class F azia91139 1 As/AuN N9EauUmngs 10

AT B9 NIeAUINALALNNINAUAN12LANEIY TTUAIINANEINTLRAANINANFABAINNETY

1
a

HOUNAAUNANNLITIANAT 28919 AMTNILLLUA1ARY Gaussian  Plumes  A¥inAg

o

12 ]

o a o aK o v a o % . =2 d” 1
AeANNAFITUNDeANETURIUtias g a luRANI9aNg T Stability Class F - Tanatiavag)
Tunrsilanszansuauuaziinndinduge Tnedsnislaziuannmgiulullsunss Hotspot
IumﬁmumwﬁmLﬁuﬁm@ﬂmamﬂLLwémmﬁ*ﬂmwmmﬁu aginglsAmnTlsnnsy

Hotspot €48 Stability Class G BaflusadananiziarzasdmiLan19z Nl AN aN A

Aaaa A

= = ' o A Q‘y A = s 1
wazdianesnnatnanan tnadadentaz i lunstininansanniannudunausun gy
d’ v A t4 < = 4 4 °I
Teazldnrnuireanaresnisilenszanedaninuazinanuidindusi

naAaeenIswnnIzatenialianiaziiesiinllse, annaznanshunanaay

o v = Y \ o -
gnuuztidnisienszanalunuauenariauna liaini1eand uuuanasquuy Stability Class
F illasannnasilanszateianinmaauindy G9AdeiuunInggIuedadyiunaued

a

anluiiFn1auuaueU (o-theta) A131IRTWIATUAININ NIIEUNAAT G-theta TTNINEANIY
189 Stability Class G @m@mm?@imﬁu?ﬁlqmﬂ 7299 Class A-F - NNTUNINIZAEAINIT0
Biuamepzifiafigelnelirnsdaraiemes o-theta

NTWANTUNTDN G, UAE O,

Slefiansnunia Atmospheric stability class TUsunsu Hotspot a1 qunned
1ilum1997i 2 - 3 dennsAaAzILLEd G, uaY czz%wﬁ*mmwmmﬁ”uﬁLmummgﬁmmz
NI TmﬂZﬁﬂ’lwﬁ”uﬁiuﬁwﬂu@51%23’1M§Uﬂﬁﬁ‘wﬂﬂﬁ‘$@’mﬁLﬁuﬁyu@’miﬂﬁ\m%’]\iﬁLL@ﬁ@LL@t
@Yﬂwm:muﬁummﬁéfaummﬁ”uﬁﬂumqmu Inel The city terrain factor azgnA1AAzLwW L
fAadiaiiusnnis The standard factor Lﬁ@\amﬂmﬁ‘ﬂqmmwﬁLﬁﬁ”umn‘imm”mmm

Fanlwguauiaunlugy

ANSI9N U-2 aNn19N 1 Esan1sNa1 TN o, AT o, U89 Standard Terrain [12]

Passquill Type o, (meter) o, (meter)

A 0.22x 0.20x
v1+ 0.0001x

B 0.16x 0.12x
V14 0.0001x

C 0.11x 0.080x
V14 0.0001x V14 0.0002x

D 0.08x 0.060x
v1+ 0.0001x v1+ 0.0015x

E 0.06x 0.030x
V14 0.0001x v1+ 0.0003x

F 0.04x 0.016x
V1+0.0001x 1+ 0.0003x




Sigma-y (meter)

Sigma-z (meter)

10000

1000

100

e
o

0.1 |

Sigma -y

0.01

ANT 2-2 neaNaNnT AR N-2 AN o, (Standard Terrain) [12]

0.1

1
Distance (km)

Sigma -z

10

100

100000

10000

1000

100

10

0.1
0.01

0.1

1

Distance (km)
AW 2-3 N3l nann1sluns199 n-2 dusU o, (Standard Terrain) [12]

10

180

100
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ANSI9N U-3 aNn13N 1 Esan1sNa1T0uN o, WAz o, 184 City Terrain [12]

Passquill o, (meter) o, (meter)
Type
A-B 0.32x 0.24xV1 + 0.001x
V14 0.0004x
C 0.22x 0.20x
V14 0.0004x
D 0.16x 0.14x
v1+4 0.0004x V14 0.0003x
Er 0.11x 0.08x
V14 0.0004x V14 0.0015x

Sample Time

zﬁmmm‘?’wm"umlﬁmmumm‘gmmm The Gaussian Concentration
Distribution Tu#iANIMANAINELL914 (o) TeiiluAresdnsnizaaanisilanszanauinnd
Tudaa9a1 10 W% Talulilsunsy Hotspot Aatastiazgneanananiusesdg Ine

pNdindun AN vanaIndaniniuafidazanasiananlunisifudaat1aaTanen

QI d” 1 I 1 1 a = = =X =K
PANTU LWTIEIN cymmm'lmyﬂfmme:mﬁmmwmﬂmL'muu’msuu g ultsunsuy

e e Ay g

Hotspot A lszndnanisitenszanaesdaninsiunis@ne 10 wiv dafldannsndiuls

q

P4

v 1 dll 1 = a @ dJ dl k%
FINAYINABINITINARLA U991 RU 11 30 W1, 60 w1 LUy Feannshldnig
UFuasuduiunanldlunisiudaaseaiuans1aainszaziaan 10 wn Ineldaunns

o

di/
U

$ 102
% =y
ne
6, = 10 min standard deviation of the concentration distribution.
o', = Standard deviation for averaging time, t.
Wind Speed Variation with Height
AXN1T Gaussian Plum @Zﬁ@xﬁﬂ’]ﬁ‘ﬂ'}’w\lL%’J@Nﬁ’i:ﬁhﬁ'ﬁ’]ﬁd@ﬁ H (The

I 1

effective release height) fayamanuizaaniiluAgnagsisziliacIngs 10 lwms usdayaass

a
1

anaazdanszaLANganuans1saanty Taalilsunsu Hotspot azldannis power-low 1w
N19U5UIEAUAMNETIANEMTUANNEINNINNGN 2 LA AIANNNS
H 14
w () = u@ ()
el Uiz = Wind speed (m/s), at reference height z (m)
H = Effective release height (m)

P = Factor from the following table



A15199 U-4 AN Exponential factor, P 714 lulilsunsa Hotspot &1915UAWAIUNNS

WasnwlaspnuiaannszAlANgs [12]

Standard Terrain

Stability Class

A B C D E F
0.07 | 0.07 | 0.10 | 0.15 | 0.35 | 0.55
City Terrain
Stability Class
A B C D E F
015| 0.15 | 0.20 | 0.25 | 0.40 | 0.60
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1. gneiusun S AThe azisiFiden-241 (Americium-241, Am-241) RAN19aNN1anTA e

HotSpot Version 2.07.1 General Fire
Source Material : Am-241 432.2y
Material-at-Risk (MAR) :3.5150E+11 Bqg
Damage Ratio (DR) :1.000

Airborne Fraction (ARF) :1.00E-02
Respirable Fraction (RF) :5.00E-02
Leakpath Factor (LPF) :1.000
Respirable Source Term  : 1.76E+08 Bq
Non-respirable Source Term : 3.34E+09 Bq
Release Radius : 2.00E+01 m
Cloud Top :20m

Physical Height of Fire  : 0 m

Effective Release Height : 14 m

Wind Speed (h=16 m) 1 2.53 m/s

Wind Direction : 180.0 degrees Wind from the South
Distance Coordinates : All distances are on the Plume Centerline
Avg Wind Speed (h=H-eff) :2.36 m/s
Stability Class ' F

Respirable Dep. Vel. :0.30 cm/s
Non-respirable Dep. Vel. :8.00 cm/s
Receptor Height :1.5m

Inversion Layer Height  : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED : 4.60E-04 Sv

Inner Contour Dose : 1.00E-04 Sv
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Middle Contour Dose : 5.00E-05 Sv
Outer Contour Dose : 1.00E-05 Sv
Exceeds Inner Dose Out To : 1.05 km
Exceeds Middle Dose Out To : 2.01 km
Exceeds Outer Dose Out To: 7.78 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

A519N A-1 NANNINIUNEZNTTNNUATIR Am-241 RANIANNIRINTA LA

DISTANCE TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION | DEPOSITION | DOSE RATE
(Bq-seo)/m3 (kBq/mz) (Sv/hr)
0.030 4.4E-04 8.2E+04 1.3E+02 9.9E-09 <00:01
0.100 3.7E-04 6.9E+04 1.0E+02 8.2E-09 <00:01
0.200 3.0E-04 5.6E+04 8.4E+01 6.6E-09 00:01
0.300 2.5E-04 4.7E+04 7.0E+01 5.5E-09 00:02
0.400 2.1E-04 4.0E+04 5.2E+01 4.0E-09 00:02
0.500 1.8E-04 3.5E+04 4.0E+01 3.1E-09 00:03
0.600 1.6E-04 3.0E+04 3.2E+01 2.5E-09 00:04
0.700 1.4E-04 2.7E+04 2.6E+01 2.0E-09 00:04
0.800 1.3E-04 2.4E+04 2.2E+01 1.7E-09 00:05
0.900 1.2E-04 2.2E+04 1.9E+01 1.5E-09 00:06
1.000 1.1E-04 2.0E+04 1.6E+01 1.3E-09 00:07
2.000 5.0E-05 9.5E+03 2.3E+00 1.8E-10 00:14
4.000 2.2E-05 4.2E+03 1.7E-01 1.4E-11 00:28
6.000 1.4E-05 2.5E+03 2.8E-02 2.2E-12 00:42
8.000 9.8E-06 1.8E+03 1.0E-02 7.9E-13 00:56
10.000 7.6E-06 1.4E+03 5.8E-03 4.5E-13 01:10
20.000 3.3E-06 6.1E+02 1.8E-03 1.4E-13 02:21
40.000 1.2E-06 2.3E+02 7.0E-04 5.5E-14 04:42
60.000 6.1E-07 1.1E+02 3.4E-04 2.7E-14 07:03
80.000 3.7E-07 7.0E+01 2.1E-04 1.6E-14 09:25




2. @1siusumseRAeiie aviasidesn-241 (Americium-241,

185

Am-241) ANINANNIANNAA

G UNIG)

HotSpot Version 2.07.1 General Fire
Source Material : Am-241 432.2y
Material-at-Risk (MAR) :3.5150E+11 Bqg
Damage Ratio (DR) :1.000

Airborne Fraction (ARF) : 1.00E-02
Respirable Fraction (RF) :5.00E-02
Leakpath Factor (LPF) :1.000
Respirable Source Term  : 1.76E+08 Bqg
Non-respirable Source Term : 3.34E+09 Bq
Release Radius :2.00E+01 m
Cloud Top 20m

Physical Height of Fire :0m

Effective Release Height : 14 m

Wind Speed (h=16 m) 1 2.64 m/s

Wind Direction : 225.0 degrees Wind from the SW

Distance Coordinates : All distances are on the Plume Centerline

Avg Wind Speed (h=H-eff) :2.46 m/s
Stability Class =

Respirable Dep. Vel. :0.30 cm/s
Non-respirable Dep. Vel. :8.00 cm/s
Receptor Height :1.5m

Inversion Layer Height  : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED 1 4.41E-04 Sv
Inner Contour Dose : 1.00E-04 Sv
Middle Contour Dose : 5.00E-05 Sv

Quter Contour Dose : 1.00E-05 Sv
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Exceeds Inner Dose Out To : 1.00 km
Exceeds Middle Dose Out To : 1.93 km
Exceeds Outer Dose Out To : 7.55 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

ANS19N A-2 NANINIUNEIZNTTNNUATIR Am-241 RANIANNIRIN AR UANLAe 1H

DISTANCE | TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION DEPOSITION DOSE RATE
(Bq-sec)/m3 (kBq/mz) (Sv/hr)
0.030 4.2E-04 7.8E+04 1.2E+02 9.5E-09 <00:01
0.100 3.5E-04 6.6E+04 1.0E+02 7.9E-09 <00:01
0.200 2.9E-04 5.4E+04 8.1E+01 6.3E-09 00:01
0.300 2.4E-04 4 5E+04 6.7E+01 5.3E-09 00:02
0.400 2.0E-04 3.8E+04 5.0E+01 3.9E-09 00:02
0.500 1.8E-04 3.3E+04 3.9E+01 3.0E-09 00:03
0.600 1.6E-04 2.9E+04 3.1E+01 2.4E-09 00:04
0.700 1.4E-04 2.6E+04 2.5E+01 2.0E-09 00:04
0.800 1.2E-04 2.3E+04 2.1E+01 1.7E-09 00:05
0.900 1.1E-04 2.1E+04 1.8E+01 1.4E-09 00:06
1.000 1.0E-04 1.9E+04 1.6E+01 1.2E-09 00:06
2.000 4.8E-05 9.1E+03 2.4E+00 1.9E-10 00:13
4.000 2.1E-05 4.0E+03 1.9E-01 1.5E-11 00:27
6.000 1.3E-05 2.5E+03 3.1E-02 2.5E-12 00:40
8.000 9.4E-06 1.8E+03 1.1E-02 8.7E-13 00:54
10.000 7.4E-06 1.4E+03 6.1E-03 4.8E-13 01:07
20.000 3.2E-06 6.0E+02 1.8E-03 1.4E-13 02:15
40.000 1.2E-06 2.3E+02 7.0E-04 5.5E-14 04:30
60.000 6.2E-07 1.2E+02 3.5E-04 2.7E-14 06:46
80.000 3.8E-07 7.2E+01 2.2E-04 1.7E-14 09:01
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3. 219N UATIRTNA AxLNTIEIN-241 (Americium-241, Am-241) NANNANNIRINAALNLE

HotSpot Version 2.07.1 General Fire
Source Material : Am-241 432.2y
Material-at-Risk (MAR) :3.5150E+11 Bqg
Damage Ratio (DR) :1.000

Airborne Fraction (ARF) :1.00E-02
Respirable Fraction (RF) :5.00E-02
Leakpath Factor (LPF) :1.000
Respirable Source Term  : 1.76E+08 Bq
Non-respirable Source Term : 3.34E+09 Bq
Release Radius :2.00E+01 m
Cloud Top :20m

Physical Height of Fire  : 0 m

Effective Release Height : 14 m

Wind Speed (h=16 m) :2.15m/s

Wind Direction : 0.0 degrees Wind from the North
Distance Coordinates . All distances are on the Plume Centerline
Avg Wind Speed (h=H-eff) :2.00 m/s
Stability Class R

Respirable Dep. Vel. :0.30 cm/s
Non-respirable Dep. Vel. :8.00 cm/s
Receptor Height :1.5m

Inversion Layer Height : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED : 5.42E-04 Sv
Inner Contour Dose : 1.00E-04 Sv

Middle Contour Dose : 5.00E-05 Sv
Quter Contour Dose : 1.00E-05 Sv

Exceeds Inner Dose Out To : 1.22 km
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Exceeds Middle Dose Out To : 2.29 km
Exceeds Outer Dose Out To : 8.68 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

ANSI9N A-3 NANNTNIUILANTINNUATIR Am-241 RANINANNIANTATS

DISTANCE TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION | DEPOSITION | DOSE RATE
(Bq-sec)/m3 (kBq/mz) (Sv/hr)
0.030 5.1E-04 9.6E+04 1.5E+02 1.2E-08 <00:01
0.100 4.3E-04 8.1E+04 1.2E+02 9.6E-09 <00:01
0.200 3.5E-04 6.6E+04 9.9E+01 7.8E-09 00:01
0.300 3.0E-04 5.5E+04 8.2E+01 6.5E-09 00:02
0.400 2.5E-04 4.7E+04 5.9E+01 4.6E-09 00:03
0.500 2.2E-04 4 1E+04 4.5E+01 3.5E-09 00:04
0.600 1.9E-04 3.6E+04 3.5E+01 2.7E-09 00:04
0.700 1.7E-04 3.2E+04 2.8E+01 2.2E-09 00:05
0.800 1.5E-04 2.8E+04 2.3E+01 1.8E-09 00:06
0.900 1.4E-04 2.6E+04 2.0E+01 1.5E-09 00:07
1.000 1.2E-04 2.3E+04 1.7E+01 1.3E-09 00:08
2.000 5.9E-05 1.1E+04 2.0E+00 1.6E-10 00:16
4.000 2.5E-05 4.8E+03 1.1E-01 8.8E-12 00:33
6.000 1.5E-05 2.9E+03 1.8E-02 1.4E-12 00:49
8.000 1.1E-05 2.1E+03 7.9E-03 6.2E-13 01:06
10.000 8.5E-06 1.6E+03 5.3E-03 4.1E-13 01:23
20.000 3.5E-06 6.5E+02 2.0E-03 1.5E-13 02:46
40.000 1.2E-06 2.3E+02 6.8E-04 5.4E-14 05:32
60.000 5.5E-07 1.0E+02 3.1E-04 2.4E-14 08:18
80.000 3.2E-07 6.0E+01 1.8E-04 1.4E-14 11:05




4. dn9uXup9RTNA AiTmeIN-137 (Caesium-137, Cs-137) AN NaNtIaniaAls

HotSpot Version 2.07.1 General Fire
Source Material : Cs-137 30.0y
Material-at-Risk (MAR) :1.0952E+12 Bqg
Damage Ratio (DR) :1.000

Airborne Fraction (ARF) :1.00E-02
Respirable Fraction (RF) :5.00E-02
Leakpath Factor (LPF) :1.000
Respirable Source Term  : 5.48E+08 Bq
Non-respirable Source Term : 1.04E+10 Bq
Release Radius :2.00E+01 m
Cloud Top :20m

Physical Height of Fire  : 0 m

Effective Release Height : 14 m

Wind Speed (h=16 m) :2.53 m/s

Wind Direction : 180.0 degrees Wind from the South
Distance Coordinates . All distances are on the Plume Centerline
Avg Wind Speed (h=H-eff) :2.36 m/s
Stability Class &

Respirable Dep. Vel. :0.30 cm/s
Non-respirable Dep. Vel. :8.00 cm/s
Receptor Height :1.5m

Inversion Layer Height : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED : 3.66E-06 Sv
Inner Contour Dose : 1.00E-06 Sv
Middle Contour Dose : 1.00E-07 Sv
Outer Contour Dose : 1.00E-08 Sv

Exceeds Inner Dose Out To : 0.80 km
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Exceeds Middle Dose Out To : 6.19 km
Exceeds Outer Dose Out To : 38.61 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

ANSI9N A-4 NANNTNIUNLANTINEUATIR Cs-137 AANNANNIANAALH

DISTANCE TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION | DEPOSITION | DOSE RATE
(Bq-sec)/m3 (kBq/mz) (Sv/hr)
0.030 3.5E-06 2.5E+05 3.9E+02 7.8E-07 <00:01
0.100 2.9E-06 2.1E+05 3.3E+02 6.4E-07 <00:01
0.200 2.4E-06 1.7E+05 2.6E+02 5.2E-07 00:01
0.300 2.0E-06 1.5E+05 2.2E+02 4.3E-07 00:02
0.400 1.7E-06 1.2E+05 1.6E+02 3.2E-07 00:02
0.500 1.5E-06 1.1E+05 1.2E+02 2.5E-07 00:03
0.600 1.3E-06 9.5E+04 9.9E+01 2.0E-07 00:04
0.700 1.1E-06 8.4E+04 8.1E+01 1.6E-07 00:04
0.800 1.0E-06 7.5E+04 6.8E+01 1.3E-07 00:05
0.900 9.1E-07 6.8E+04 5.8E+01 1.1E-07 00:06
1.000 8.2E-07 6.2E+04 5.0E+01 9.8E-08 00:07
2.000 3.9E-07 2.9E+04 7.3E+00 1.4E-08 00:14
4.000 1.7E-07 1.3E+04 5.4E-01 1.1E-09 00:28
6.000 1.0E-07 7.9E+03 8.6E-02 1.7E-10 00:42
8.000 7.5E-08 5.7E+03 3.1E-02 6.2E-11 00:56
10.000 5.8E-08 4 .5E+03 1.8E-02 3.6E-11 01:10
20.000 2.5E-08 1.9E+03 5.7E-03 1.1E-11 02:21
40.000 9.5E-09 7.2E+02 2.2E-03 4.3E-12 04:42
60.000 4.7E-09 3.6E+02 1.1E-03 2.1E-12 07:03
80.000 2.8E-09 2.2E+02 6.5E-04 1.3E-12 09:25




191

5. gneiusunSaAnie Hifen-137 (Caesium-137, Cs-137) RANINANNIANNNARLTUANLALIN
15

HotSpot Version 2.07.1 General Fire

Source Material : Cs-137 30.0y
Material-at-Risk (MAR) : 1.0952E+12 Bqg

Damage Ratio (DR) :1.000

Airborne Fraction (ARF) : 1.00E-02

Respirable Fraction (RF) :5.00E-02

Leakpath Factor (LPF) :1.000

Respirable Source Term  : 5.48E+08 Bqg

Non-respirable Source Term : 1.04E+10 Bq

Release Radius :2.00E+01 m

Cloud Top :20m

Physical Height of Fire :0m

Effective Release Height : 14 m

Wind Speed (h=16 m) 1 2.64 m/s

Wind Direction : 225.0 degrees Wind from the SW
Distance Coordinates : All distances are on the Plume Centerline
Avg Wind Speed (h=H-eff) :2.46 m/s

Stability Class =

Respirable Dep. Vel. :0.30 cm/s

Non-respirable Dep. Vel. :8.00 cm/s

Receptor Height :1.5m

Inversion Layer Height  : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED : 3.50E-06 Sv
Inner Contour Dose : 1.00E-06 Sv
Middle Contour Dose : 1.00E-07 Sv

Outer Contour Dose : 1.00E-08 Sv
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Exceeds Inner Dose Out To : 0.77 km
Exceeds Middle Dose Out To : 6.01 km
Exceeds Outer Dose Out To : 38.61 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

AN519N A-5 NANNINIUNEIZNTTNNUATIR Cs-137 NANNANNIANAARZIUANReN1H

DISTANCE | TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION DEPOSITION DOSE RATE
(Bq-sec)/m3 (kBq/mz) (Sv/hr)
0.030 3.3E-06 2.4E+05 3.8E+02 7.4E-07 <00:01
0.100 2.8E-06 2.1E+05 3.1E+02 6.2E-07 <00:01
0.200 2.3E-06 1.7E+05 2.5E+02 5.0E-07 00:01
0.300 1.9E-06 1.4E+05 2.1E+02 4.1E-07 00:02
0.400 1.6E-06 1.2E+05 1.6E+02 3.1E-07 00:02
0.500 1.4E-06 1.0E+05 1.2E+02 2.4E-07 00:03
0.600 1.2E-06 9.1E+04 9.7E+01 1.9E-07 00:04
0.700 1.1E-06 8.1E+04 7.9E+01 1.6E-07 00:04
0.800 9.6E-07 7.2E+04 6.7E+01 1.3E-07 00:05
0.900 8.7E-07 6.5E+04 5.7E+01 1.1E-07 00:06
1.000 7.9E-07 5.9E+04 4.9E+01 9.7E-08 00:06
2.000 3.7E-07 2.8E+04 7.6E+00 1.5E-08 00:13
4.000 1.6E-07 1.2E+04 6.1E-01 1.2E-09 00:27
6.000 1.0E-07 7.7E+03 9.8E-02 1.9E-10 00:40
8.000 7.2E-08 5.5E+03 3.5E-02 6.9E-11 00:54
10.000 5.7E-08 4.3E+03 1.9E-02 3.8E-11 01:07
20.000 2.4E-08 1.9E+03 5.6E-03 1.1E-11 02:15
40.000 9.5E-09 7.2E+02 2.2E-03 4.3E-12 04:30
60.000 4.7E-09 3.6E+02 1.1E-03 2.2E-12 06:46
80.000 2.9E-09 2.2E+02 6.7E-04 1.3E-12 09:01




6. 23N UATIRTNA TiTeIn-137 (Caesium-137. Cs-137) NANNANNIANAALNTL

HotSpot Version 2.07.1 General Fire
Source Material : Cs-137 30.0y
Material-at-Risk (MAR) :1.0952E+12 Bqg
Damage Ratio (DR) :1.000

Airborne Fraction (ARF) :1.00E-02
Respirable Fraction (RF) :5.00E-02
Leakpath Factor (LPF) :1.000
Respirable Source Term  : 5.48E+08 Bq
Non-respirable Source Term : 1.04E+10 Bq
Release Radius :2.00E+01 m
Cloud Top :20m

Physical Height of Fire  : 0 m

Effective Release Height : 14 m

Wind Speed (h=10 m) :2.15m/s

Wind Direction : 0.0 degrees Wind from the North

Distance Coordinates : All distances are on the Plume Centerline

Avg Wind Speed (h=H-eff) :2.60 m/s
Stability Class R

Respirable Dep. Vel. :0.30 cm/s
Non-respirable Dep. Vel. :8.00 cm/s
Receptor Height :1.5m

Inversion Layer Height : None

Sample Time : 10.000 min
Breathing Rate : 3.33E-04 m3/sec
Maximum Dose Distance  :0.010 km
Maximum TED : 3.32E-06 Sv
Inner Contour Dose : 1.00E-06 Sv
Middle Contour Dose : 1.00E-07 Sv
Outer Contour Dose : 1.00E-08 Sv

Exceeds Inner Dose Out To : 0.72 km
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Exceeds Middle Dose Out To : 5.77 km

Exceeds Outer Dose Out To : 38.61 km
FGR-13 Dose Conversion Data - Total Effective Dose (TED)

AN519N A-6 NANNINIUNLANTTNNUATIR Cs-137 NANNANNIANAALUTE

DISTANCE | TEDE RESPIRABLE GROUND GROUND TIME
(km) (Sv) TIME-INTEGRATED SURFACE SHINE (hour:min)
AIR CONCENTRATION | DEPOSITION | DOSE RATE
(Bq-sec)/m3 (kBq/mz) (Sv/hr)
0.030 4.1E-06 3.0E+05 4.7E+02 9.2E-07 <00:01
0.100 3.4E-06 2.5E+05 3.8E+02 7.6E-07 <00:01
0.200 2.8E-06 2.1E+05 3.1E+02 6.1E-07 00:01
0.300 2.3E-06 1.7E+05 2.6E+02 5.1E-07 00:02
0.400 2.0E-06 1.5E+05 1.8E+02 3.6E-07 00:03
0.500 1.7E-06 1.3E+05 1.4E+02 2.7E-07 00:04
0.600 1.5E-06 1.1E+05 1.1E+02 2.2E-07 00:04
0.700 1.3E-06 9.9E+04 8.8E+01 1.7E-07 00:05
0.800 1.2E-06 8.8E+04 7.3E+01 1.4E-07 00:06
0.900 1.1E-06 8.0E+04 6.1E+01 1.2E-07 00:07
1.000 9.6E-07 7.2E+04 5.2E+01 1.0E-07 00:08
2.000 4.5E-07 3.4E+04 6.2E+00 1.2E-08 00:16
4.000 1.9E-07 1.5E+04 3.5E-01 6.9E-10 00:33
6.000 1.2E-07 9.0E+03 5.5E-02 1.1E-10 00:49
8.000 8.4E-08 6.4E+03 2.4E-02 4.8E-11 01:06
10.000 6.5E-08 5.0E+03 1.6E-02 3.2E-11 01:23
20.000 2.7E-08 2.0E+03 6.1E-03 1.2E-11 02:46
40.000 9.3E-09 7.1E+02 2.1E-03 4.2E-12 05:32
60.000 4.2E-09 3.2E+02 9.7E-04 1.9E-12 08:18
80.000 2.4E-09 1.9E+02 5.6E-04 1.1E-12 11:05
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