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There remain almost
13,000 nuclear weapons
in the world today ==
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Hans Kristensen, Matt Korda, and Robert Norris, Nuclear Notebook, Federation of American Scientists and thebulletin.org/nuclear-risk/nuclear-weapons/nuclear-notebook/



https://thebulletin.org/nuclear-risk/nuclear-weapons/nuclear-notebook/

PROGRESS TOWARD NUCLEAR DISARMAMENT HAS BEEN REAL
(BUT IT HAS SLOWED DOWN SIGNIFICANTLY OVER THE PAST DECADE)

Weapons in dismantlement queues
B Weapons in stockpiles (active and reserve)

START (Dec. 2001

Russia and the United States
can deploy up to 6,000 strategic
nuclear weapons each

New START (Feb. 2018

Russia and the United States
can deploy up to 1,550 strategic
nuclear weapons each

A. Glaser, Nukleare Archdologie, Helmholtz Zentrum Berlin, November 2022 4
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"THE GRAND BARGAIN"

NUCLEAR NONPROLIFERATION, DISARMAMENT & PEACEFUL USE

NUCLEAR NON-PROLIFERATION TREATY (1970) PEACEFUL USE OF NUCLEAR ENERGY & IAEA SAFEGUARDS
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Graphic/concept by Alex Wellerstein and Tamara Patton

Status as of the beginning of 2019

There is enough nuclear explosive material

worldwide to make over 200,000 nuclear weapons

1335 tons of highly enriched uranium (HEU)

530 tons of separated plutonium
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Each block corresponds to 12 kg of HEU,

the amount necessary to make a fission bomb;

the amount necessary to make a fission bomb;

about 130,000 bombs-worth total

about 111,670 bombs-worth total




ESTIMATING INVENTORIES CAN BE HARD

(AN EXAMPLE FROM THE 1996 U.S. PLUTONIUM DECLARATION)

Plutonium:
The FirSt 50 Years us. Departhr(\)ti/?gr-grg;

February 1996

Wartime & Tests Current
3.4 MT DOE/DoD
Inventor
99.5 M
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Fission & Transmutation
1.2 MT

2.5%
-

United States plutonium production, acquisition, F Orelgon_lcla_l'{ntrles
and utilization from 1944 through 1994 *MT= Metric Tons ;
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Differences
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http://www.ipfmlibrary.org/doe96.pdf
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K Reactor, Savannah River Site, i.imgur.com/CPrBoCK.jpg
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NUCLEAR ARCHAEOLOGY

UNDERSTANDING THE OPERATIONAL HISTORY OF NUCLEAR FACILITIES
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NUCLEAR ARCHAEOLOGY

DOCUMENTING THE PAST TO ENABLE A NUCLEAR-WEAPON-FREE FUTURE

i‘ y- =5 ”
L THE CHALLENGE

Future progress toward verified nuclear disarmament will require a much better
understanding of the stockpile of fissile materials that have been produced in unsafequarded

A. Glaser, Nukleare Archdologie, Helmholtz Zentrum Berlin, November 2022 10



WHY GERMANY?

(and/or other non-nuclear-weapon statkes)




ONGOING VERIFICATION INITIATIVES

(AS OF 2022, ALL WITH GERMAN PARTICIPATION)

INTERNATIONAL PARTNERSHIP FOR DISARMAMENT VERIFICATION GROUP OF GOVERNMENTAL EXPERTS ON DISARMAMENT VERIFICATION
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http://ipndv.org
http://www.ipndv.org
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SAMPLE-BASED
EAR ARCHAEOLOGY

NUCL




NUCLEAR ARCHAEOLOGY COULD BE USED TO
VERIFY A NORTH KOREAN PLUTONIUM DECLARATION

— I "i

_MM—;&J

M B —— —
- -w—--i

e et R ]

Aot Dlave 4441...%}' 7

A. Glaser, Nukleare Archdologie, Helmholtz Zentrum Berlin, November 2022 14



GRAPHITE ISOTOPE RATIO METHOD (GIRM
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Cumulative plutonium production
[grams per fuel-rod volume equivalent]
@e)
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Based on data from Jungmin Kang, “Using the GIRM to Verify the DPRK's Plutonium-Production Declaration,” Science & Global Security, 19 (2), 2011
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DOCUMENT-BASED
NUCLEAR ARCHAECLOGY




Indiana Jones: Raiders of the Lost Ark
Paramount Pictures, 1981
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OPENMC/ONIX MODEL OF JEEP

© © © ©




LL-

LT

L6l

-

S— -— -
e R . —— o ——
— . .

=

- g

——

———

3
a3}

——————

>
e

by 4

—

—




RECONCILING ANALOG AND DIGITAL RECORDS

SATURDAY, FEBRUARY 6, 2010
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DETERMINING A CAPACITY FACTOR

FROM DIGITAL DATA AVAILABLE IN THE ARCHIVE

1.6
1.4 |

1.2 |

| The Norwegian operators also plan
to use these simulations to characterize

| their onsite spent fuel inventory, i.e.,

| fuel from fifty years of operation
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Reactor downtime: 12.2%
(over one-week period)
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Sorted collection of digital records
(30240 entries for one week of operation; one entry every 20 seconds)
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TEST BEDS FOR NUCLEAR ARCHAEOLOGY

24
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A MULTIDISCIPLINARY EFFORT

HOW TO CURATE AND PRESERVE ANALOG & DIGITAL DATA
HOW TO CONFIRM INTEGRITY, AUTHENTICITY, AND PROVENANCE OF RECORDS

S

-

PRINCIPLES PRACIICE PROBLEMS

Edited by
Arthur Tompkins

A. Glaser, Nukleare Archdologie, Helmholtz Zentrum Berlin, November 2022 25



DEVELOPING A FIRST SET OF GUIDELINES

FOR DOCUMENT-BASED ARCHAEOLOGY

ANALOG RECORDS

Analog records can survive for decades, but require significant amounts of storage space

« Assess each type of a record’s suitability for digitization
« Determine what properties of the physical records should be preserved in the digital surrogates
« Seek non-destructive digitization of logbooks and other physical records

A. Glaser, Nukleare Archdologie, Helmholtz Zentrum Berlin, November 2022 26
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CONCLUSION & WAY FORWARD

DEVELOP BEST PRACTICES FOR DOCUMENTING AND ARCHIVAL

No systematic efforts currently exist to archive and preserve the historical records of nuclear
facilities at a level required for potential nuclear archaeology applications
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