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1kt = 4.2 x 1012 (J)

15%

FP




A vented underground nuclear test

Test: Baneberry

Time: 15:30.00.20 (GMT)

18 December 1970

Location: NTS, Area 8d

Test Height and Type:

Shaft, -270 m, Yield: 10 kt

RN release: 6.7 MCi (12hr )

6%

1311 : 80 kCi

3000m

DOE http://www.nv.doe.gov/nts/default.htm
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“Radiological Effluents Released from Announced U.S. Continental Tests
1961 Through 1992”, DOE/NV-317/Rev.1 (1996)




(ko) (1) (Ci)
PLATTE 1962 1.85 560 1,900,000
EEL 1962 4.5 714 1,900,000
DES MOINES 1962 2.9 660 11,000,000
i SEDAN 1962 104 635 15,000,000
BANEBERRY 1970 10 912 6,700,000
CAMPHOR 1971 <20 1390 360
DIAGNONAL LINE 1971 <20 867 6,800
RIOLA 1980 1.07 1391 3,100
AGRINI 1984 <20 1050 690
TIERRA 1984 20-150 2100 600
HYBLA FAIR 1974 <20 1325 500
HURON LANDING 1982 <20 1340 280
MIGHTY OAK 1986 <20 1294 38,000
1kt, 12 1 0 10,000,000
1986 0 81,000,000

“The Containment of Underground Nuclear Explosions”, OTA-ISC-414 (1989)
“Radiological Effluents Released from Announced U.S. Continental Tests 1961 Through 1992”, DOE/NV-317/Rev.1 (1996)




“The Containment of Soviet Underground Nuclear Explosions”, USGS Open File Report 01-312 (2001)



337

@ Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty (CTBTO)

Facilities of the CTBT International Monitoring System

Seismic primary array [®5) Seismic primary three-component station (PS) 7 Hydroacoustic (hydrophone) station (HA) Bl Radionuclide station [RiN)

Seismic auxiliary array |AS) A Seismic auxiliary three-component station (AS) T Hydroacoustic (T-Fhase) station [(HA} Radionuclide laboratory (KL
Infrasound station (15) ﬁ Intarnational Data Centre, CTETO PrepCom, Vienna
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Xe

Xe-131m

Xe-133m

Xe-133¢g

Xe-135




133Xe

Type of Release Amount (TBQq)

One medical application 0.000074 - 0.0011
Large reprocessing plant (per day) up to about 0.0003
Single reactor (average per day) 0.005

Single reactor site (average per day) 0.01

Largest total reactor release ever reported (per day) 1.84

Single reactor pulse release (average per pulse) 0.004

Largest quarterly batch average reported (for a single pulse) 1.1

Large isotope production plant (per day) 3-14
Atmospheric 1 kt nuclear explosion 10000
Underground 1 kt nuclear explosion (1% release) 100

Kalinowski, M.B.et al, J. Environ. Radioactivity 100, 58-70 (2009)



Xe

10° GBg/a

131m,133m,133g,135

- Morth America
] s
I:I accumulated other

Comparison of annual xenon-133
emisssions:

European reactors: 0.27 PBq
North American reactors: 0.26 PBq

A single Mo-99 production plant can
release in the order of 1 PBq

|
Generic annual emissions (continuows and batch)

Tuma, M. et al, EGU2007-A-00380 (2007)




Xe

235U (f), 239PU(f), 238U(he)

(LWR)

20 30
Xe

Kalinowski,

Xe-133m / Xe-131m

M.B.et al, ACDIS Research Report (2005)

Kalinowski, M.B.et al, J. Environ. Radioactivity 88 (2006) 215-235
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Results - normal background

Atmospheric concentrations of '32Xe for all samples measured so far
(84 additional samples measured during November 2006 — January
2007 using the “IMS-type” SAUNA |l system)
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ATM-based estimate of RN Detections

Update 6, status: 30-May-2009 afternoon

Station

JPP37

JPX38
JPP38

PHPS52

RUXSS
RUPS58

Name,

Country

Okinawa,
Japan

Gunma,
Japan

Quezon City,
Philippines

Ussuriysk,
Russian
Federation

Earliest expected
plume arrival
>MDC(¥)

28 May 2009, 0 UTC
28 May 2009, 15 UTC

ECMWF analysis only
US NCEP-= very weak

29 May 2009, 18 UTC

30 May 2009,
ECMWEF: 03 UTC
US NCEP: 00 UTC

CS date of
pertaining
sample

29 May 2009, 0 UTC
Xenon

28 May 2009, 21
UTC

Particulate
29 May 2009, 18 UTC

30 May 2009, 6 UTC
Xenon

30 May 2009, 10
UTC

Particulate
31 May 2009, 0 UTC

Earliest
expected results

1 June 2009, noon

Xenon
30 May 2009, COB

Particulate
1 Jun 2009, noon

2 Jun 2009, noon

Xenon
2 Jun 2009, morning

Particulate
3 Jun 2009, morning

% CTBTO

PREPARATORY COMMISSION

Distance

(km)

~1500

~1025

~3065

(*) Assuming a release of 10!° Bq, MDC(!3°Xe) =0.2 mBqm

PTS/DC

30 May 2000

Page 1
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u JPP37, JPP38, MNP45, PHP52, RUP58, RUP60
u CNX22, JPX38, RUX58
— JPP37,JPP38,JPX38
— JPL11

— Ar-37
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