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Short range scenario
TEST 2



Experiment SET-UP

Orientation of the blast:
“PARALEL” TO THE GROUND

Modelling requirement: BACK BLAST WAVE — due to explosion set-up
Unbounded upwards

Modelling requirement:

Unrestricted 360° geometry explosion



Experiment SET-UP
dispersion outcome

Shift of the maximum deposition
location around explosion point
forward for about 10 - 15 m.
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HotSpot model
Explosion geometry

Explosion (Non-nuclear)

Explosion
The release is partitioned as follows:

Upwind distance, dz, for for determination of sigma-z (x + dz)

z

-1— =5) —mm
: dz (h=5) 2sigma-z ( x+dz {h=5} )

i — dy(h=5) ——=
Upwind distance, dy, fér for determinationéof sigma-y (X + dyk. ..ooe
i i " radius =2sgms-z

n(5)

.. radius = 2sgma-y

h4)

2'sigma-y ( x+dy {h=5} )

Upwind virtual H.
source terms

)
- Upwind Downwind X

sigma-y (x=0) = 0.5 cloud radius
sigma-z (x=0) = 0.2 cloud top

Cloud top =76 (w?zﬁ (meter) ¥ Source distribution

Cloud radius = 0.20 cloud top (meter) 2% @ h(5) = 0.8chud top

where: w = pounds of high explosive (church, 1969) 35% @ h(4) = 0.6cbud top
25% @ h(3) = 0.4chbud top
16% @ h(2) =02cloud top
4% @ h(1) = ground level



HotSpot model
Dispersion and Deposition

The following Gaussian model equations determine the atmospheric concentration of a gas or an aerosol :
( 2 ( 2 ( 2

Il 2 11l z=H 1| z+H

exp| ——{ — ex| —5‘ + ex —5‘_ exp| ——
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where—

= Time-integrated atmospheric concentration (Ci-sec)/(m3).
Source term (Ci).

Effective release height (m).

= Radioactive decay constant (s—1).

= Downwind distance (m). 1

=

= Crosswind distance (m). DI (x)=| exp n

= Vertical axis distance (m).

g N= R SQOoO
I

crosswind direction (m). -
GZ = Standard deviation of the integrated concentration distribution in the

» = Standard deviation of the integrated concentration distribution in the = 2\ o, (x

vertical direction (m).
u = Average windspeed at the effective release height (H). (m's).
L = Inversion laver height (m).




HotSpot model INPUT

HotSpot Ver ] —|o] x|
File Help _ .
Mo UL HotSpot Version 2.07 srijeda . =|Of x|

File elp
Mo

Model

Radi
e

Fle Hlp
Models T SourceTermI MeteorologyT Receptors T ‘Setup! T Output

10+

Ch ~Terrain Radiological Units Distance Units — |
som— @ Standard : Conservative Option C Classic (rem. rad, Ci) @~ Metric
" City: Large Metropolitan Area & S| (Sievert, Gray. Bg) " English

Default HotSpot Yertical AF

| 10meters [10 rmin @ Simple
I~ Change/View AF Distribution

" Complex

~Wind Ref Height-] [Sample Time —] [Source Geometry {Explosion Model AF Distribution

~Mixing Layer '
I” Enable Inversion DCF Library
* FGR11  FGR13 " Acute (1-day)

~Resy - ~Ground Shine & Resuspension
I_E [™ Include Ground Shine (Weathering Correction Factor : None)
C ™ Include Resuspension (Resuspension Factor : NCRP Report No, 129)
r
Exposure Time: (Start: 0,00 days; Duration: 4,00 days)

~Contour Values ~MNon-respirable Deposition Yelocity
TEDE (Sv) ———  Deposition (kBq/m2) —— |g cm/sec
Inner ILEIUE-US Inner |3700.00 —Foldup Time

; 5 iddle 1370.00 ~Wet Deposition :
Middle [5,00E-07 Middle | Cim e aer il min |
Outer [1,00E-08 Outer (37,00 ~ Breathing Rate —

[3.33E-04 m3/s

Return ta Original Defaults




HotSpot Airborne Fraction
DEFAULT

- Airborne Source Component Cloud Distribution

S <

Fraction of Total AF

LE3E D,20000

LC0Y 0,35000
/ -

e

IFAN  0,16000

Church-height CF

1,00000 | ST 0,04000

Total

‘ 1,00000 .

s e e —— S—

Return to Original Defaults Return |




HotSpot “Calibration”
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1.Bg/m2
380000
180000
110000

74000
53000
39000
31000
24000

REMARK: HotSpot model is not defined for x =(-10, 10) m
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HotSpot vs. Experiment "fit"
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Centraline downwind distance (m)

# EXPERIMENT
M HotSpot

A HotSpot - SCALED

1. Sample time:10 min; Respirable release fraction:97,5%; Non-respirable depo. velocity:40m/s

2. Sample time:10min; Respirable release fraction: 97,5%; Non-respirable depo. velocity: 0m/s; Respirable depo. velocity: 0,03m/s
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. HotSpot

COMPARISON

EXPERIMENT vs

Experiment around (2-3)x more than HotSpot

Experiment HotSpot

Experiment around 2x less than HotSpot
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Centraline Vertical Profile

Air
concentrati
ons r 1
Air 4,50E+06 — .
concentrati Clo‘d distribution (100,0,0,0,0) %
jris 4,00E+06 0
(Bq‘mz - 5) Alaoa Toastoas rann A A A M W HI0E08 * - -
Air
concentrati #9952 "Cloud distribution (0,0,0,0,100) %
ons 3,50E+05
[Bam3-z) * CloudTOP=30m
, Cloud distribution: (0,0,0,0,100) % 50100 Pl ,
Location (m) height {m) U 2,50E+06 < W hashtow
X Y 1 4 & -
- - 0 2 3 5 B 200808 '—!_' M heightim
- -] S 150808 ’—! Abagie 2m
0 10 | 3.50E+06 3.40E+08 3.40E+08 3.20E+06 3,00E+08  2.80E+08 " X height 3m
0 15 | 2.90E+08 2.80E+08 2,80E+08 2,70E+08 2.50E+08  2,40E+08 1,00E+06 B g :
0 20 | 2.40E408  2.40E+06 2.30E+08 2,30E+08 2,20E+08  2,00E+08 o ok # height4 m
0 25 | 2,00E+06 | 2.00E+08  2,00E+05 1.90E+08 @ 1,80E+08 | 1,80E+08 » ® height Sm
0 0 1,70E+08  1,70E+06 1,70E+08 1,70E+08 1,80E+08  1,50E+08 0,00E+00 ‘ , : : : .
0 25 1,50E+08  1,50E+06 150E+08 1,40E+08  1,40E+06 | 1,30E+08 S BE osE ok o uam i
0 40 1,30E+408  1.30E+06 1,30E+08 1,30E+08 1,20E+08  1,20E+08
0 45 1,10E+08 | 1,10E+08  1,10E+08 1,10E+08 1,10E+06 | 1,10E+08 Centraline location [m]
0 50 | 9.90E+05 9.90E+05 9.80E+05  9.70E+05  9.80E+05  9.40E+05
Ar 3,00E+07 TR i
concentrati Cloud distribution (4,16,25,35,20) %
ons
Bami-s) 2,50E+07 s ou =9m
, Cloud distribution: (4,18,25,35,20) % - DEFAULT, CF = 1/3 :
Location {m) height {m) g 2,00E+07 = . 4 heightom
i -
é ;( 0 1 2 3 4 5 .E 1, 50E+07 - . M heightim
0 5 g X - Y
0 10 250E+07  2,30E+07 1,80E+07 | 1,20E+07 6,70E+08  3,20E+08 1,00E+07 AT ’ % height3m
0 15 1,80E407 | 1,70E+07  1,40E+07 1,00E+07 6.30E+06 3,50E+08 X x g X !\ n 7
0 20 1,40E+07 1,30E+07 1,10E+07 840E+08 5.80E+08 3 ,B0E+08 5,00E+05 = & é 3 by H—' A heightam
0 25 1,10E407  1,00E+07 9.00E+08 7.20E+08 5,30E+06 3,60E+08 b @ heightsm
0 30 | 860E«08  8.30E+08 7.40E+08 6,20E+08 4,80E+08 | 3.40E+08 0,00E+00 . , . . 3 ;
0 35 | 7.10E408 B.90E+06 B.30E+08 5.40E+08 4,30E+08  3,20E+08 6 A o e o v 66
0 40 | B.00E«08  5.80E+08 540E+08 4,70E+08  3,90E+08 | 3,00E+08
0 45 | 510E+08 5.00E+06 4.60E+08 4,10E+08 3,50E+08  2,80E+08 Centraline location [m]
0 50 | 440E+08  4.30E+08  4.00E+08  3.60E+08  3.10E+08 | 2.60E+08




ZONE —50%, 75%, 95%

* Source term deposited: =5 %

* Two different zones of deposition:

Zone 1: X (5, 25)m; Y (-5, 5)m — 2,275E+05 Bg/m?2

Zone 2: X (0, 50)m ;Y (-20, 20) m — 4E+03 Bg/m?2

* \Vertical profile considered:

- Up to 5m with 10E+6 Bg/m3*sec

* Horizontal profile considered:

- y(-5,5)m

50% - X (10, 20) m; 75% - X (10, 25) m ; 95% - X (10, 30) m



MID-RANGE — stable

[I7 Plume Centerline Ground Deposition (kBq/m2), Wx}f%ﬂ - u@@n

3 HotSpot Tale - Notepad

File Edit Format View Help |
RESPIRABLE -
DISTANCE TEDE TIME-INTEGRATED  GROUND SURFACE GROUND SHINE ARRIVAL
AIR CONCENTRATION DEPOSITION DOSE RATE TIME
km (sv) (Bg-sec)/m3 (kBg/m2) (sv/hr) (hour :min)
0,030 0,0E+00 0,0E+00 0,0E+00 0,0E+00 <00:01
0,100 9,9e-13 3,4E-01 1,0E-06 2,0E-15 <00:01
0,200 2,7E-06 9,2E+05 2,8E+00 5,5E-09 <00:01
0,300 3,1E-05 1,1E+07 3,2E+01 6,5E-08 <00:01
[ 0,400 6,2E-05 2,1E+07 6,4E+01 1,3e-07 00:01
0,500 7 ,6E-05 2,6E+07 7,8E+01 1,6E-07 00:01
0,600 7,8E-05 2,7E+07 8,1E+01 1,6E-07 00:01
0,700 7,5E-05 2,6E+07 7,7E+01 1,5e-07 00:02
0,800 7,0E-05 2,4E+07 7,2E+01 1,4e-07 00:02
| 0,900 6,4E-05 2,2E+07 6,6E+01 1,3e-07 00:02
1,000 5,9e-05 2,0E+07 6,1E+01 1,2e-07 00:02
2,000 2,8E-05 9,7E+06 2,9e+01 5,8E-08 00:05
4,000 1,2e-05 4,3E+06 1,3e+01 2,6E-08 00:11
I 6,000 7,8E-06 2,7E+06 8,0E+00 1,6e-08 00:17
8,000 5,6E-06 1,9e+06 5,8E+00 1,2e-08 00:23
' 10,000 4,4e-06 1,5E+06 4,5e+00 9,1E-09 00:29
20,000 2,1E-06 7,1E+05 2,1E+00 4,3e-09 00:58
GUADALAJARA
i 8,7E-07 3,0E+05 9,0E-01 1,8E-09 02:14
MADRID
70,000 5,6E-07 1,9E+05 5,8E-01 1,2E-09 03:24
80,000 4,9e-07 1,7E+05 5,1E-01 1,0E-09 03:53
< »




MID-RANGE — neutral stability
Cs-137

[:7 Plume Contour - Ground Deposition ( kBq/mZ)

Print Options Scale

[7 Plume Centerline Ground Deposition (kBg/m2), as a function of Distance

Print  Options

HotSpot Version

2.07 General Plume i
ound Depositio

HotSpot Version 2.07 General Plume lip 07, 2010 11:59 Plume Centerline Gr ce
Plume Contour - Ground Deposition { ké’qlm?) 1E+02
; ; 1E+01
Qoo
AVOS SR (. : 1E-01
0 H : [l kBgm2
: . 1E-02
0 - -
fm ; , 1E-03
(| S — R A 1E-04
1 ) F
0 0 | 1E-05 |
\ : 2 i
. — B R 001 0 o 10 100
: : | Source Material : Cs-137. D 30.0y
' ' Material at Risk : 4,0000E+12 Bq Resp. Rel. Frac. : 1,000
Eff. Release Height : 50m
0 10 20 30 40 50 80 70 20 20 100 Wind Speed (h=10m) : 6,00 m/s u (h=50 m) : 8,97 mis
) km Stability Class (City)  : D (Sample Time: 60,00 min)
Inner: 1,00E+00 (4,7 km2) Middie: 1,00E-01 (110 km2) Outer: 1,00E-02 (3E+03 km2) || Deposition Velocity : 03cmis
Source Material 1 Cs-137 D 30.0y . Receptor Height :00m Inversion Layer Height : None
Material atRisk ~ : 4,0000E+12 Bg Resp. Rel. Frac. : 1,000 _| HotSpot Table Output - Notepad = | ]
Eff. Release Height : 50 m File Edit Format View Hel
u (h=10 m) : 6,00mis u(h=50 m) : 8,97 mis d RESPIRABIE
Stability Class (City): D (Sample Time: 60,00 min) DISTANCE T/ED E TIME-INTEGRATED  GROUND SURFACE GROUND SHINE ARRIVAL
Deposition Velocity : 0,3 cm/s AIR CONCENTRATION  DEPOSITION DOSE RATE TIME
ReceptorHeight : 0,0 m Inversion Layer Height : None km (sv) (Bg-sec)/m3 (kBq/m2) (sv/hr) (hour :min)
0,030 0,0E+00 0,0E+00 0,0E+00 0,0E+00 <00:01
0,100 1,9e-06 6,4E+05 1,9e+00 3,9E-09 <00:01
0,200 6,3E-05 2,26+07 6,6E+01 1,3e-07 <00:01
0,300 7,3E-05 2,5E+07 7,5E+01 1,5e-07 <00:01
0,400 5,9e-05 2,0E+07 6,1E+01 1,2e-07 <00:01
0,500 4,5E-05 1,5E+07 4,6E+01 9,3£-08 <00:01
0,600 3,5e-05 1,2E+07 3,6E+01 7,26-08 00:01
0,700 2,8E-05 9,6E+06 2,9e+01 5,7E-08 00:01
0,800 2,3e-05 7 ,8E+06 2,3E+01 4,7e-08 00:01
0,900 1,9e-05 6,5E+06 1,9e+01 3,9e-08 00:01 i |
1,000 1,6E-05 5,5E+06 1,6E+01 3,3e-08 00:01
2,000 5,3E-06 1,8e+06 5,56+00 1,1E-08 00:03
4,000 1,9e-06 6,5E+05 2,0E+00 3,96-09 00:07
6,000 1,1E-06 3,8E405 1,1E+00 2,2E-09 00:11
8,000 7,56-07 2,6E+05 7,8e-01 1,5e-09 00:14 |
10,000 5,7E-07 2,0E405 5,9e-01 1,2e-09 00:18 =
20,000 2,5e-07 8,7E+04 2,6E-01 5,2E-10 00:37
GUADALAJARA
000 1,0E-07 3,5E+04 1,0E-01 2,1E-10 01:25
MADRID
70,000 6,5E-08 2,2E404 6,7E-02 1,3e-10 02:10 5
80,000 5,6E-08 1,9e+04 5,8E-02 1,2e-10 02:28 i
< »




