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Provide a brief summary of the
environmental monitoring data used 1n
determining Operation TOMODACHI
upper-bound radiation doses for shore-

based, DOD-affiliated population

between 12 March and 11 May from
four primary pathways.




External Radiation Monitoring
Air Monitoring
Water Monitoring

Soi1l Monitoring
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« External dose measurements collected with
portable instruments on US Forces Japan
installations and Naval ships

* Numerous other measurements: Japan, US DOE

* Corroborate data to personal dosimetry
measurements for individuals at specified
locations

 Differences between Japanese Ministry of
Education, Culture, Sports, Science, and
Technology (MEXT) and DOD/US DOE portable

Instrument measurements
—
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External Radiation Monitoring
(MEXT Station Closest to US Embassy/Yokota AB)
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External Radiation Monitoring

(MEXT Station Closest to Yokosuka NB/Camp Zama) NS '
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External Radiation Monitoring
(MEXT Station Closest to Misawa AB) N . .
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External Radiation Monitoring

(MEXT Station Closest to Iwakuni MCAS) N ' ,
TN ST B S = -----III

0.120 - 300
- . : . _’
0.100 A - 250
‘E: ~
& 0.080 - 200 2
= e
2 ] External Dose Rate and Integrated 2
a2 ; o
5 0.060 - Dose for Ya{naguchl Prefecture L 150 &
8 1 MEXT Station (at Yamaguchi) 5
&) =
<
= . 2
£ 0.040 b 100 E
= - External Dose Rate
= Cumulative Dose Rate
7 Cumulative Pre-Accident Dose Rate
0.020 A - 50
] Daily Mean Dose Rate from Pre-Accident Data Set Range: 0.084 - 0.128 uGy h'!
[Assumed Mean Pre-Accident Dose Rate: 0.0925 uGy hr!
0.000 v e e e e e e R e e e e+ ()

Date
—

10



External Radiation Monitoring

Differences 2y S
___------III

« MEXT external dose rates measurements lower
than DOD/US DOE portable instrument data

 Differences not consistent among DARWG location/
closest MEXT station
« DOD/US DOE to MEXT ranged by factor of 1.9 to 5.12

« MEXT detector placement vs. DOD/US DOE
measurement locations believed to be a primary factor

« Some DOD/US DOE portable instrument biased-high at
low exposure rates, another primary factor

* One DOD/US DOE portable instrument subject to user
introduced high bias at low exposure rates

—
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External Radiation Monitoring Differences
(Detector Location)
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External Radiation Monitoring Discrepancies
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External Radiation Dose Rate
(MEXT Data Adjustments)
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« External dose rates - DARWG Upper-Bound Doses
DOD/US DOE measurements used to adjust MEXT data

MEXT data vital for fine detail & early period dose rates
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External Radiation Dose Rate
(MEXT Data Adjustments)
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Shore Location Closest MEXT Adjustment Detector Height
(DARWG Loc. No.) Station (Prefecture) Factor (meters)

Misawa AB (D-1) Aomori (P-2) 5.12 1.8
Camp Sendai (D-2) Miyagi (P-4) 4.30 80.3
City of Ishinomaki (D-3) Miyagi (P-4) 2.83 80.3
City of Yamagata (D-4) Yamagata (P-6) 4.70 20

Hyakuri AB (D-6) Ibaraki (P-8) 2.00 3.45
City of Oyama (D-7) Tochigi (P-9) 5.12 20

Yokota AB (D-8) Tokyo (P-13) 4.10 18

Atsugi NAF (D-10) Kanagawa (P-14) 4.78 4.9
Yokosuka NB (D-11) Kanagawa (P-14) 3.74 4.9
Camp Fuji (D-12) Shizuoka (P-22) 4.40 3.0
Iwakuni MCAS (D-13) Yamaguchi (P-35) 1.90 1.5
Sasebo NB (D-14) Nagasaki (P-42) 3.37 11

—
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* Conducted on multiple US Forces Japan
Installations & US Naval ships

« Varied sampling equipment and methodology

* Army: primarily Staplex high-flow rate for aerosols &
Radéco medium flow rate sampling with in-line aerosol
filter and charcoal canisters later

 AF: Radeco medium flow rate sampling with in-line
aerosol filter and charcoal canisters; high flow rate
continuous monitoring at two locations (aerosols)

* Navy: low volume air sampling on ships/installations;
some later sampling with Radéco medium flow rate

sampling systems
—
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* Navy low volume samples

» Portable instrument screening of filters

e Air Force

« AF Radiation Assessment Team (AFRAT) high-
resolution y-spectroscopy field

 CONUS high-resolution y-spectroscopy

 Army
 Portable instrument pre-screen

 CONUS high-resolution y-spectroscopy

* (Correlation between two allowed inferences on

subsequent pre-screened samples
—
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 Inhalation Exposure Pathway

* Projected source of dose to individuals

« Comparative analyses:

 In-vivo bioassay measurements performed on ~ 8,000
individual vs. predicted uptakes

* Due to conservative assumptions, predicted should be
> bioassay, barring sensitivity issues

* Modeled atmospheric release/transport to air sampling
data
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Air Monitoring Example

* Fixed air sampling site at Yokota AB
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Air Sampling Example

- 1 il
Date = 16-Mar - -
s Due [N Ba-140 (t,, - 12.8 d)
Sto Date = 17-Mar Yokota AB l ﬁ -
P Time — 14227
Sampling Time (hr) = 24 La_140 (t _ 40 8 d)
Ground-Level Air Sample 172 *
. Halflife FIELD DETECTOR LABORATORY

Nuclide yr uBq % Rel Err (10) uBq % Rel Err (10)
Ba-136m 1.00E-08 Key Photon Emissions
Ba-140 0.035 3.08E+02 16.0

Cs-134 2.05 1.40E+04 7.8 7.30E+03 1.1 Nuclide | Energy

Cs-136 0.0375 3.44E+03 9.5 1.45E+03 1.7 (keV) Frequency
Cs-137 30.0 1.98E-+04 8.2 7.45E+03 1.7

1-130 0.0014 163 0.06

I-131 0.022 7.59E+04 6.0 6.77E+04 1.1 305 0.06

I-132 0.00026 6.33E+04 8.3 3.28E+04 1.1 Ba-140

1-133 0.0023 1.66E+03 8.0 438 0.05
La-140 0.11 1.38E+03 15.0 3.55E+02 6.6

Rb-86 0.051 537 0.34
Rh-102 2.9 329 0.20
Ru-106 1.01

Mo-99 0.0076 4.85E+02 21.0 487 0.40
Tc-99m 0.00069 La-140 | 815 0.19
Te-129 0.000131 1.39E+04 10.5
Te-129m 0.093 2.42E+04 37.0 923 0.10
Te-131m 0.00005 1,596 0.96
Te-132 0.0089 8.86E+04 6.5 3.77E+04 5.0

—
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1.E+08

Air Force - High Volume Air Sampling|
Yokota AB (Aerosol-Only)
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Air Sampling Example §
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e Limitations
* High-flow rate sampling

* Good sensitivity for multiple radionuclides

 Inadequate in-itself for radioiodines due to potential for high
gaseous-form content

* Low-flow rate sampling

» Allows aerosol/gas sampling in the same air sampling stream
with filter/charcoal canister combination

« Limited sensitivity for radionuclides other than Cs-134, Cs-137,
and [-131
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Total Iodine Concentration (uBq m™)
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Total Iodine Concentration (uBq m-3)
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1.E+08

US DOE & AF Air Sampling

1.E+07 Data for Yokota AB
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* Drinking water and surface water samples
collected at US Forces Japan installations and by
Japanese

* Drinking water radionuclide content predictive of
intakes to individuals
* Variables:

» Multiple sources of drinking water

 Differences in consumption volumes

* Expected to be a small contribution to individual doses
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« Some USFJ installation had underground aquifer
sources while others relied on municipal source

BIT Activity Concentration (Bq kg™')

100 1

103

MEXT Station Water Analysis Results
for I-131 in Three Prefectures

—®—[baraki Prefecture

—*—Tokyo Prefecture

——Kanagawa Prefecture
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Activity Concentration (Bq kg!)

100 17

Tokyo Prefecture MEXT Station Water
Analysis Results for I-131 & Cs-137

—1-131
——Cs-137
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« USAFSAM Analysis Results for DOD Samples

Shore Location

Maximum Concentration

Number
1
(DAR‘.VG Sampling Dates of (Bq kg™)
Location Sambles
Number) Y I-131 Cs-134 | Cs-137
Misawa AB (D-1) | Mar 25 - Apr 28 33 <0.28 | <0.013 | <0.013
. ' | Yokota AB (D-8) | Mar 25 - Apr 11 20 0.086 <0.12 0.073
March 25
Eg’}‘l"ls)“ka NB - 96 8.2 032 | 031
May 2
Camp Fuji (D-12) March 27
i‘l g;;‘;elianjous . 19 <152 | <040 | <0.39
saw May 2

' | Prefecture (D-11)

“<” annotates less than minimal detectable activity value

—
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Soil Monitoring

);b \ 4455 Q. ° i .
X % o
oF ©

 Surface soil sample collection on US Forces Japan
installations
* Analysis
 AFRAT high-resolution y-spectroscopy field analysis of
some samples
« CONUS high-resolution y-spectroscopy at AIPH and
USAFSAM
» Radionuclide content of soils indicative of
deposition and some relation to previously existing
alrborne concentrations

e Much smaller sample number than air sampling

and external exposure measurements
—
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Soil Monitoring

(Example: Camp Zama/Atsugi NAF) g :
E—— e e E E T EET R

Sampling Date Activity Concentration (pCi g!) Notes
Cs-134 Cs-136 Cs-137 I-131 Te-132

18-Mar 3.025 3.75 2.04 AFRAT Collected, Sagama Depot
1-Apr 0.0407 0.0624 0.526 0.024 AFRAT Collected, Atsugi NAF
11-Apr 0.21 0.27 1.43 AFRAT Collected, Atsugi NAF
18-Apr 0.219 0.281 1.044 AFRAT Collected, Atsugi NAF
18-Apr 2.4 2.87 1.47 AFRAT Collected, Sagama Depot
18-Apr 0.953 0.9925 0.811 AFRAT Collected, Sagamihara
18-Apr 3.29 3.87 2.51 AFRAT Collected, Sagama Depot
18-Apr 1.14 1.18 0.92 AFRAT Collected, Sagamihara
18-Apr 0.647 0.9385 0.593 AFRAT Collected at Sagamihara Housing Area
18-Apr 1.07 1.25 1.075 AFRAT Collected at Camp Zama
18-Apr 1.66 1.825 4.38 AFRAT Collected at Camp Zama (High Traffic Area)
18-Apr 5.81 0.173 6.59 3.5 AFRAT Collected, Sagamihara
18-Apr 1.345 1.495 1.47 AFRAT Collected, Sagamihara
18-Apr 1.8 2.2 2.2 AIPH Collected, Camp Zama (High Elevation Area)
18-Apr 0.39 0.51 0.74 AIPH Collected, Camp Zama (High Traffic Area)
18-Apr 0.47 0.74 0.47 AIPH Collected, Camp Zama (Runoff Area)
18-Apr 1.1 1.3 1.5 AIPH Collected, Sagama (High Elevation Area)
18-Apr 0.71 1.4 0.43 AIPH Collected, Sagama (High Traffic Area)
18-Apr 2.3 32 2.1 AIPH Collected, Sagama (Runoff Area)
18-Apr 0.94 1.2 1.3 AIPH Collected, Sagamihara (High Elevation Area)
18-Apr 1.4 1.7 1 AIPH Collected, Sagamihara (High Traffic Area)
18-Apr 1.3 1.8 1.1 AIPH Collected, Sagamihara (Runoff Area)

—
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Soil Monitoring

(Example: Atsugi NAF/Camp Zama) ‘& © -
P S T

100.00 3
; Measured and Inferred Activity —5-Cs-134
1 Concentrations of Radionuclides in Cs-136
\ Soils in DARWG Location D-10) —A-Cs-137
10.00 1 ——1-131 |-
] ——Te-132

J Svavavaravaray

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Activity Concentration (pCi g!)
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