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Table 1. Locations selected for probabilistic analysis with selection rationale

Location Eﬂ,'m?,t ed| Distance fruml RIS Rationale for Selection
PEP Size km (mi)
Yokosuka : :
) r
Naval Base 16,500 260 (165) Large population potentially exposed
;ﬁ;ﬂm s 1.900 240 (130) Large population potentially exposed
. ' Closest location to FDNPS with
Ly Sen | U= R deployed DOD-affiliated individuals
Senda conducting forward humanitarian
Airport 20 50 ¢0) assistance mostly outdoors

“The number of personnel varied from 50-100 for most of the time. Many people passed through there,
s0 the 50-100 1s the number that were actually sleeping in the barracks at any one time. (Allen, 2012)
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Figure 1. Locations of DoD-Affiliated Populations of Concern on the
Islands of Honshu and Kyushuo, Japan

(LS. military bases are shown with red stars. FDXNPS 1s shown as a yellow trefioil. )

Tahble 2. Age groups and locations of potentially exposed populations addressed
by probabilistic and deterministic methods

e Probabilistic
Age Group Age Range Ef's;ﬁ:at::}i::al Methods
(2012)) (This Study)
3 months O<=age=1] All locations
1 year l=<age=2 All locations Yokota Air Base
5 years 2=<age=7 All locations
10 years T=age=12 |All locations
15 wears 12 <age=17 [All locations
Yokosuka Naval Base
Adults { = 17 years) 17 <age=65 |[All locations Yokota Air Base
Camp Sendai
Humanitaran field workers 17 <age =65 |[All locations Sendar Airport
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DAerosols (L7 )V Sr-89. Sr-99. Tc-99m. Te-129. Te-129m,
Te-131m. Te-132. I-131. I-132, I-133. Cs-134. Cs-136. Cs-137.
La-140

QH AIRE GeH) :1-131. 1-132, 1-133

@&tk i) 1-131. 1-132. 1-133

Table 5. Radionuclides and chemical forms considered
for air activity and inhalation pathway

Aerosols Gaseous (Elemental) | Gaseous (Organic)
Sr-89 I-131
Sr.90 1132 I-131 [-131]
Mo-99 1-133 I-132 [-132
Tec-99m Cs-134 =133 I-133
Te-129 Cs-136
Te-129m Cs-137
Te-131m La-140
Te-132
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(1Ba/md) ERH T — 5 Ik
RIS Te-129. Te-129n. Te-131m. Te-132. 1-131. I-132.
1-133. Cs-134. Cs-136. Cs-137
Mz HH:3HI2H~4H 1 H

Table 32. Measured and derived data regions for air activity concentrations at Yokosuka NB (D-11)

(?;;f) Cod3 [Cs136 [Co137 [131 |13 |13 |Lald0 [Mo99 |Te9m |Ted2d |Teddm |Te3im | TelR2
Activity Concentration in Air (1Bqm ")

Mar12 | 20640 | 47600 | 22640 | 1Bt | 15E+03 | 206402 - 8 | 1aE | 20E0

Mar1d | L4EH0S | 38E#M | LSEMS | A1E+05 | B1E05 | 94E+ 176 | 4TEHS

Marld | 66606 | L3EH6 | 63EH06 | 19Es07 | 45E+07 | 14E+06

Marls | 96E5 | 20EHs | 98Es | 35E+06 | 498406

Mirl6 | L4E+04 | 34E+03 | 20E+04 | 76E+04 | 63E+04 | 176403 §9EH4

Marl7 | S2E403 | Q4E2 | GAEH3 | LSE+4 | 13E+0d | 126403 1 8E+04

Marld | BOE3 | LSEHB | OIEW3 | LIESS | 276404

M9 | 62643 | LIEs03 [ 66Er03 | 1105 | 11E04 126404

Mu2) | 1266 | 21605 | L3Ew6 | 25Ew06 | 208406

Mar2l | 14E+05 | 3SE#M | L8EHS | 42Es05 - 36405 -

Mir22 | 30E+03 | 46EH03 | L9E+04 | T.E+M4 ;

Mar23 | SOE+03 | LBE#3 | S7E+03 | 27E+04

Mar2d | STEH05 | 12EH3 | 69EHS

M2 | LIES | L7603 | L4E#06

Mar26 | L7E+06 | S3E#02 | 2.1E+6

M2l | 93E42 | 40BH2 | 3.EH2

Mar28 | S2EH05 | LIEH | 52+

M2 | 27EH05 | 208403 | S1E3

Mar30 | 13604 | 48EH3 | 12E+4

Marst | 146406 | 60EHR | 14E+06

Apr 1 LIEH6 | 39EHR2 | 7.1E+06

Source of A Coneentraton Vlue

Yokota AB data drectly substitwted (1 Caleulation using Cs-137 ratios 1

DOD measurement at Yokosuka NB (1 Linear interpolation between adjacent values [

Desayadjusted 1
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KRB 22 AL BT 5 A KBS BEIRE (Ba/° )
F e %M Te-129, Te-129m, Te-132, 1-131. 1-132, Cs-134. Cs-136.
Cs-137

WxEtEH H:3/11/2111~4/4/2011

Date  |Cs134 | Cs-136 Cs-137 1-131 1132 La-140 Mo-0¢4* Te120  Te120m Tel3
(Bqm)
BALR0IT - — - — Z — = — -
AMA011 [LOTE-D4  {4.66E-05 215E04 | 5.06E-04 1.46E-03 135E04  [L8SE-04 247E03
B30I L4IEDl  P.76E02 T45E0L | 4.11E01 SOSEOL  .36E-03 — h.6Ea 4.60E0L | LOZE-FO0
40T [GSOE400 L 4GE+00 634E400 | 100E+01  H4SEFOL  BAOEOl  B.63E0L GA1E4D0 | 4.82E+01
BASP0I1  PGIEOl [L.OSEOL  P.S4E-OL 14TE40D 400E+00 WOSED?  [.38E2 930EDL | 5.76E+00
BA620I1  [L40E02 P44ED3 LOSEQ | 7.39E02 GBEM | L3SED3 1.30E-02 24600 | S.86E02
B172011  BIOE03  [0.4dE4 6.06E03 | L4TED? 1.30E-02 305E03 | G661E03 | LSOE-02
BASAO0IT  BOSED3  [LS2E03 O.3E03 | LOSEQL 166E02 P.SEDd  HOIED4 30503 | 02IE03 | 3.37EDR
B1920I1  |622E03  [L10E03 6.56E03 | LI3EAL 1.0SE02  |LGGED3  [5.60E04 245E03 | 471E03 | LI3EAL
BA0R0I1 L2140 [.12E0L 126E4-00 | 2.53E+00 205E+00 [B3TED3 TASEQ? | GOSEL | O.64E01 | 2.32E+00
RAIROIL  WS4ED2  PB4SED 6SIE02 | 189E+00 2.65E01 LOEOL | LOEOl | 3.13E-01
Bmn0l1  RGOEO2 W.STED 3MEQ | 0.7IE0] 6.00E-02 E IMED} | S.65E02 | S.19E02
B30l N42E02  [LRED3 156E02 | 3.76E-01 2712 S10E-03 | L6SE02 | LSIE-2
B4Rl [195E-03  [L1GE-3 LWER | 4.4E02 2.06E-02 S4IE03 | LOSEDZ | SS0E-03
52011 [123E-02  [166E02  |LG9E-OL 6.77E0L 1.72E01 - 5 14E-02 15IE0L | LIIEOI
R0l WA46E-D3  [5.32E-03 SS4E0 | LGIEL 1.87E0 15E02 | 398E02 | 3.20E-12
BATA0IL  WA4SE03  M.04E-03 S36E02 | 3.33E-01 L6302 b O1E02 SA0E07 | 3.26E02
IMSA011  [L66ED2  |LIIE02  |LSOE-I 6.78E-01 5.T1EA2 1.6SE-02 SAEL | O30E0? | 3.97E2
02011 PSEDl RO2EDL  ROSEAL 3.36E-01 2.62E-02 — J46E) 0.40E02 | 204E02
BRI [O2E02  WISEQ2  P.S3EL SE0L SWEQ2 H2OEOL  [5.36E0 LIEOL | 208E01 | G43EL2
RALR0IL  BIZE-03  [6.00E-03  P.7SE-02 1.10E-01 151 E2 1 35E02 5020602 | 10SE02
4nnon 400E03 DB.O3E3  [5.05E-02 1.54E-01 1L3E0 h.28E-02 450E07 | 8.29E03
a0 620E03 WO6E03  [T.6SED2 146E-01 13402 3.00E-02 47SE02 | 9.14ED3
432011 S43E03  B.OEL3  PSEDR 1.96E-01 1.25E-02 - — bheEm  psE02 9.50E-03
442011 617E03  WITED3  [L6TEM 1.11E-01 $.ATE03 — h@E0 W90 6.27E-03
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Figure 25. Air activity concentrations measured at Yokota Air Base
for selected radionuclide
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B2 EREXRYY TERBIZBIISETIULEIh=RK
fEt 3 REIREE (Ba/m’ )

TR Te-129, Te-129n. Te-131m, Te-132, I-131. I-132. Cs-134,
Cs-136. Cs-137

Date | Cs-134 | Cs-136 | Cs-137 | I-131 | 1-133 | La-140 [ M0-99 | Tc-99m | Te-129 [Te-129m[Te-131m| Te-132
(Bqm™)
3/11/2011 | 0.00E+00 |0.00E+00| 1.00E-02 [0.00E-+00[0.00E+00] 0.00E+00 [0.00E+00] 3.00E-02 [0.00E-+00] 1.00E-02[0.00E+00] 1.00E-02
3/12/2011 | 0.00E+00 [0.00E+00 1.00E-02 |0.00E +00[0.00E+00] 0.00E+00 [0.00E+00| 3.00E-02 |0.00E+00| 1.00E-02 [0.00E+00| 1.00E-02
3/13/2011 | 1.40E-01 |1.00E-02|1.30E-01|2.90E-01|4.00E-02] 1.00E-02 |1.00E-02] 3.70E-01 [4.00E-02|9.00E-02 | 1.00E-02 | 1.80E-01
3/14/2011 | 1.40E-01 |1.00E-02[1.30E-01[2.90E-01|4.00E-02] 1.00E-02 |1.00E-02| 3.70E-01 |4.00E-02 [9.00E-02| 1.00E-02 | 1.80E-01
3/15/2011 | 3.80E-01 |2.00E-02{3.50E-01]6 40E-01]1.10E-01] 2.00E-02 |2.00E-02| 9.90E-01 | 1.10E-01|2.40E-01|3.00E-02 | 4.90E-01
3/16/2011 | 2.73E+00 |1.60E-01[2.38E+00[3.02E+00|7.50E-01| 1.10E-01 |1.60E-01|6.86E+00 |7.60E-01 |1,64E+00|2.00E-01 | 3.41 E+00

3/17/2011 | 1.09E+00 |6.00E-02|9.70E-01 |1.47E+00|3.10E-01 | 4.00E-02 |7.00E-02|2.80E+00 |3.10E-01 |6.70E-01 | 8.00E-02| 1.39E+00

3/18/2011 | 3.20E-01 [2.00E-02|2.90E-01|5.60E-01|9.00E-02| 1.00E-02 |2.00E-02| 8.30E-01 |9.00E-02[2.00E-01| — | 4.10E-01
3/19/2011 | 3.30E-01 |2.00E-02[3.00E-015.70E-01[9.00E-02] 1.00E-02 [2.00E-02] 8.60E-01 |1.00E-01|2.00E-01] — | 4.30E-01
3/20/2011 | 1.10E+00 |6.00E-02|9.80E-01 |1.48E+00[3.10E-01| 4.00E-02 [7.00E-02|2.82E+00 [3.10E-01|6.70E-01| — | 1.40E+00
3/21/2011 | 2.77E401 [1.65E+00[2.50E+01[4,20E+01(7.85E+00| 1.13E+00 |1.71E+00] 7.20E+01 [8.01E+00[1.72E+01]  — | 3.58E+01
3/22/2011 | 7.50E-01 [6.00E-02[8.40E-01|1.80E+01|2.60E-01| 4.00E-02 | - - |270E-01[5.70E-01]  —  [1.20E+00
3/23/2011 | 4.10E-01 [3.00E-02|4.30E-01[9.27E+00| 1.30E-01| 2.00E-02 | - - [140E-01[2.90E-01] -~ [6.10E-01
3/24/2011 | 2.20E-01 [1.00E-02[2.00E-01[3.59E+00/6.00E-02| 1.00E-02 | - - [6.00E-02[1.40E-01] — | 2.90E-01
3/25/2011 | 1.20E-01 [1.00E-02|1.40E-014.50E-01|4.00E-02| 1.00E-02 | - —  |4.00E-02[1.00E-01] - |2.00E-01
3/26/2011 | 1.90E-01 |1.00E-02[2.20E-016.50E-01|7.00E-02| 1.00E-02 | - - |7.00E-02[1.50E-01] - |[3.10E-01
3/27/2011 | 7.00E-02 [0.00E+00|7.00E-02|1.50E-01]2.00E-02[0.00E+00| - - |2.00E-02[5.00E-02]  —  [1.10E-01
3/28/2011 | 7.00E-02 [0.00E+00[7.00E-02[3.20E-01| -  |0.00E+00| - - |2.00E-02[5.00E-02] - [ 1.00E-01
3/29/2011 | 3.10E-01 [2.00E-02[2.90E-01|7.70E-01] - |1.00E-02| - —  [9.00E-02[2.00E-01] — | 4.20E-01
3/30/2011 | 4.30E-01 |2.00E-02|3.80E-01|3.20E-01 = 2.00E-02 = = 1.20E-01 | 2.60E-01 = 5.40E-01
3/31/2011 | 2.12E+00 |1.40E-01 [2.12E+00[7.00E-01| - | 1.00E-01 | - ~  [6.80E-01[1.45E100] —  [3.03E+00
4/1/2011 | 1.50E-01 [1.OOE-02|1.50E-01|1.00E-01] — | 1.00E-02| - - |5.00E-02[1.00E-01]  —  [220E-01
4/2/2011 | 1.00E-01 [1.00E-02]1.00E-01|1.50E-01] -  |0.00E+00| - - |3.00E-02]7.00E-02] - [1.50E-01
4/3/2011 | 1.30E-01 [1.00E-02|1.30E-01|130E-01] - | 1.00E02| - - [400E-02[9.00E-02]  — | 1.80E-01
4/4/2011 | 2.40E-01 [1.O0E-02[2.20E-01[3.50E-01] — [1.00E-02| - - |7.00E-02[150E-01] —  [3.10E-01
/5/2011 | 1.20E-01 [1.00E-02[1.20E-011.30E-01] - | 1.00E-02| - - |4.00E-02[8.00E02] - | 1.70E-01
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Table H-10. List of isotopes and associated efficiencies for PAS analysis

Beta Particles G i Overall
FAmma ”
G-M Weighted | Weighted | DO CHOR.
Isotope | Eg.. . b B 4 Efﬁl:?encv: Efficiency,
(MeV) Frequency Efﬁm-m::_rl Emtlfﬂt:r_l p ."!] E,
(cpm dpm ') | (cpm dpm ) | (cpm dpm (cpm dpm )
Cs-134 | 0622 1.0 0.20 0.20 0.020 0.22
Cs-136 | 0.341 (.93 0.14 0.14 0.030 0.17
(.657 0.070 0.20
Cs-137 | 0.541 (.93 0.18 018 0.010 0.19
118 0.070 0.24
I-131 (.606 1.0 0.20 0.20 0.010 0.21
1-132 2.12 1.0 028 0.28 0.030 0.31
1-133 1.27 1.0 0.25 0.25 0.010 0.26
Te-129 1.45 1.0 0.26 0.26 0.004 0.26
Te-129m | 1.60 (.36 0.26 0.094 (.0006 0.095
Te-132 | 0.220 1.0 0.060 0.060 0.011 0.070

 Frequency is emissions per disintegration (dis).
" Weighted efficiency for beta particles is the sum of the products of frequency and G-M efficiency for all beta

particles.

* Weighted efficiency for gamma rays is the product of gamma frequency and an efficiency of 1% (0.01).
" Owverall detection efficiency is the sum of weighted efficiency for beta particles and the gamma weighted

efficiency.
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