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TUESDAY, JUNE 22
715a.m, 'SPEAKERS’ BREAKFAST, Concorde Room

7:45a.m. - REGISTRATION, Mezzanine

MORNING PLENARY SESSION
:Bainbridge Room: (Paper Summaries: pp. 7-13)

Armand R. Soucy, Chairman, INMM,
Session Chairman

8:30am. . CALL TO ORDER, ANNOUNCEMENTS

8:45-10:30 a.m. Nuclear Materials Management: A Government Perspective.
' THE HONORABLE MIKE McCCORMACK, U.S. House of Representatives

Planning for the Nuclear Future.
RICHARD W. ROBERTS, Assistant Administrator for Nuclear Energy, U.S. ERDA

NRC Perspectives on Fuel Cycle and Safeguards.
KENNETH R. CHAPMAN, Director, Office of Nuclear Material Safety and Safeguards U.S. NRC

10:30-11:00 a.m.COFFEE BREAK

11:00-12:15 p.m. Closing the Nuclear Fuel Cycle— The Impact of indecision.
A. EUGENE SCHUBERT, President, Allied-General Nuclear Services

The Role of Material Contro! and Technology Development in ERDA’s Safeguards Program.
H.E. LYON, Director, Division of Safeguards and Security, U.S. ERDA

1215 p.m. Informal Press Conference, Thurston Room
12:30 p.m. LUNCH

AFTERNOON PLENARY SESSION
- Bainbridge Room: (Paper Summaries: pp.13-15)

Roy G. Cardwell, Vice Chairman, IN MM
Session Chairman

2:.00-3:15 p.m. Probabilistic Risk Analysis— Its Possible Use in Safeguards Problems (INSTITUTE PAPER)
NORMAN C. RASMUSSEN, Chairman, Department of Nuclear Engineering, MIT

ERDA Policy on Assistance to the Nuctear Fuel Cycle.
FRANK P. BARANOWSKI, Director, Division of Nuclear Fuel Cycle and Production, U.S. ERDA

3:115-3:45p.m. COFFEE BREAK '

3:45-5:00 p.m. Nuclear Safeguards and Nuclear Shutdowns.
J. DEAN WORTHINCTON, Senior Vice President, Pacific Gas and Electric Co.

Safety in Numbers.
WILLIAM LANQUETTE, Staff Writer, The National Observer

5:00 p.m. . Informal Press Conference, Thurston Room
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WEDNESDAY a.m., JUNE 23

SESSION “A"
8:30 a.m., Bainbridge Room

In-Plant Instrumentation,
Nondestructive Assay Techniques
and Measurements
(Paper Summaries: pp.17-21)

Harold M. Agnew, LASL Director
Session Chairman

Random Drivers for All Sizes, S. Untermyer 11, H.
Miller and ). Lung, National Nuclear Corporation.

Automated Gamma-Ray Scanmning System for Waste
Drum Assay, L. V. East, R. Gatti, and 5. Wawrowski,
Canberra Industries, Inc.”

A Four Channel High Speed Fuel Rod Assay System, S.
H. Shepard, R. N. Olsen, S. Untermyer }i, and }.
Lung, National Nuclear Corporation,

An In-lLine Automated Plutomium Assay System, J. F.
Lemming, ). H. Birden and R. A. Neff, Monsanto
Research Corporation, Mound Laboratory.

COFFEE BREAK (10:00-10:30)

An Analytical Model for a Fast-Response
Calorimeter —with Applications, R. B. Perry, N: S.
Beyer, C. W. Cox and C. ). Renken, Argonne
National Laboratory.

Prediction of Calerimeter Equilibrium, C.L. Fellers and
P. W. Seabaugh, Monsanto Research Corporation,
Mound Laboratory.

Gamma-Ray Isotopic Measuremenis for Assay of
Plutonium Fuels, F. X. Haas and ). F. Lemming,
Monsanto Research Corporation, Mound
Laboratory.

Aa Automated Sample-Processing and Titration
System for the Determination of Uranium, ). E.
Harrar, W. G. Boyle, ). D. Breshears, C. .. Pomer-
nacki, A. M. Kray and R. }. Sherry, Lawrence Liver-
more Laboratory.

SESSION /B”
8:30 a.m., Vashon Room

Physical Security, Safeguards
Effectiveness, Evaluation,
Detection and Surveiliance
(Paper Summaries: pp. 23-27)

Edward B. Giller, ERDA-AANS
Session Chairman

Advanced Physical Protection Systems for Facilities
and Transportation, O.E. Jones, Sandia
Laboratories.

An Approach to the Evaluation of Safeguards System
Effectiveness, H. Kendrick, E. Loftgren, D.E.
Rundquist, and R.R. Fullwood, Science  Ap-
plications, Inc.

Safeguard System Effectiveness Modeling, H.A. Ben-
nett, D.D. Boozer, L.D. Chapman, $.L. Daniel, B.L.
-Hulme, and G.B. Varnado, Sandia Laboratories.

Safeguards Assurance Analysis—A Practical Ap-
plication of the Fault Tree Technique in Safeguard-
Design, R.E. Parks and C.R. Condon, Olympic
Engineering Corporation.

COFFEE BREAK (10:00-10:30)

Physical Security During Transportation—1976, J.
Edlow and D. Rudolph, Edlow International Com-
pany.

A Portable Gamma-Ray Detection System for
Location of Radioactive Sources, G.M. Worth, C.N.
Henry, R.D. Hastings, and S.W. France, Los Alamos
Scientific Laboratory.

Nuclear Security Enclosure, H. Miller, National
Nuclear Corporation.

Active Versus Passive Screening for Entrance Control,
N.}J. McCormick, University of Washington, Seattle.

WEDNESDAY, JUNE 23
BAINBRIDGE ROOM

2:00-3:30 p.m.

Panel: “THE ‘BACK END’ OF THE FUEL CYCLE”

Panel Moderator: A.E. Schubert, President, Allied-General Nuclear Services

Panelists: K.R. Chapman, Director, Office of Nuclear Material Safety & Safeguards, U.S. NRC; R.L.
Dickeman, President, Exxon Nuclear; F.P. Baranowski, Director, Division of Fuel Cycle & Produc-
tion, U.S. ERDA; P.j. DeBievre, European Commission (EEC), Central Bureau for Nuclear
Measurements; and F.W. Kramer, Engineering Manager, Nuclear Fuel Division, Westinghouse

Electric Corporation.
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THURSDAY a.m., JUNE 24

SESSION “A"
8:30 a.m., Bainbridge Room

In-Plant Materials Contro;
Measurement and Accountancy
Systems )
(Paper Summaries: pp. 29-37)

Harvey E. Lyon, ERDA-DSS
Session Chairman

ERDA's Integrated Safeguards System Program, LM,
Brenner and 5.C.T. McDowell, DSS, U.S. ERDA.

Development of In-Plant ‘Real-Time' Materials Con-
trol—the DYMAC Program, R.H. Augustson, Los
Alamos Scientific Laboratory.

Design of Integrated Safeguards Systems for Nuclear
Facilities, ] .M. de Montmollin, Sandia Laboratories,
and R.B. Walton, Los Alamos Scientific Laboratory.

The Design of Integrated Safepuards Systems for New
Fuel Cycle Plamts, L.A. Kull and W.P. Melling, Sci-
ence Applications, Inc.

COFFEE BREAK (10:00-10:30)

In-Plant Dynamic Materials Control—An In-
ternafional Perspective, J.E. Lovett, International
~L.ic Energy Agency, Yienna.

National Program of Measurements and Standards for
Safeguarding Nuclear Materials, G.A. Hammond,
D5S, US. ERDA, H.T. Yolken, NBS, and W.B.
Brown, U.S. NRC,

US. NRC Special Safeguards Study on Nuclear
Material Control and Accounting, G.D. Smith, U.S.
NRC. '

Savannah River Plant’s Accountability Inventory
KManagement System (Nuclear Materials Inventory
Contrel), R.G. Croom, E.I. du Pont de Nemours and
Company, Inc.

Mini-Computer Based, Controlled Materials In-
formation System, T.Jessen, O.L. Meadors, N.J.
Roberts, and D.L. Seibel, Lawrence Livermore
Laboratory.

SESSION “B”
8:30 a.m., Vashon Room

Safeguarding Nuclear Facilties
indemnity and Risk Assessment
(Paper Summaries: pp. 39-47)

Raymond L. Dickeman, EXXON Muclear
Session Chairman

A Safeguards System for Pebble Bed Reactors, H.
Buker, Kernforschungsanlage Julich, Germany.

ORNL Nuclear Materials Accountability, Criticality
and Safeguards Control as Supported by an On-Line
Computerized System, W.F. Spencer, R.G. Affel,
H.C. Austin, J.P. Nichols, B.H. Stoutt, and ).W.
Wachter, Oak Ridge National Laboratory.

Computer-Assisted Nuclear Fuel Manufacture, J.P.
Maloney, C.M. Schaumann, and €. Stone, E.l. du
Pont de Nemours & Co., Inc.

Safeguarding Enviched Uranium at a Centrifuge
Enrichment Plant, A.M. Fishman, R. Frederickson,
and A. White, CENTAR Associates.

COFFEE BREAK (10:00-10:30)

Assessment of Domestic Safeguards for Low-Enriched
Uranium, D.W. Wilson, R.F. Lumb, G.F. Molen, R.E.
Tschiegg, and D.W. Zeff, INMM Safeguards Com-
mittee. '

EPRI Research Activites, M.E. Lapides, Electric Power
Research Institute.

Comparison of Societal Risks, C.A. Bennett, Battelle
Human Affairs Research Centers.

Relative Safeguards Risks of Advanced Reactor Con-
cepts, C.B. Franklin and F.A. O'Hara, The Ohio
State University.

Risk Assessment and MNuclear Insurance—~An Over-
view, ].V. Deitchman, W.T. King, Jr., and R.P.
Olding, Johnson & Higgins of California, Inc.
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THURSDAY p.m., JUNE 24

SESSION “A”
1:30 p.m., Bainbridge Room

Safeguarding Plutonium; Reprocessing
and Recycle; Plutonium Holdup
Measurements
(Paper Summaries: pp. 49-55)

Kenneth R, Chapman, NRC-NMSS
Session Chairman

Safeguards Measurements of Fissile Material in
Reprocessing Plants in Europe, P. DeBievre, |.
Broothaerts, M. Gallet, A. Loopmans, and E. Sattler,
EEC, Geel, Belgium. '

Spent Fuel Reprocessing Plant Characteristics Im-
portant to an Integrated Safeguards Design, G.Bray
and H. Kendrick, Science Applications, Inc.

Standard for Design Criteria for Decommissioning of
Nuclear Fuel Reprocessing Plants, H.B. Graham,
Oak Ridge National Laboratory.

Material Balance Accounting and Nondestructive
Assay Systems for Plutonium Recycle Facilities,. L.
Harris, Jr, T. Gozani, and J.A. Maly, Science Ap-
plications, Inc.

COFFEE BREAK (3:00-3:30)
"NDA of Spent Fuel for Residual Fissile Content, T.
Gozani, Science Applications, Inc,

Hidden Inventory and Safety Considerations, A.R. An-
derson, AERE, Harwell, UK., R.H. James and F.
Morgan, AWRE, Aldermaster, U.K.

Total Room Holdup of Plutonium Measured with a
Large Area Neutron Detector, J.W. Tape, D.A.
Close, and R.B. Walton, Los Alamos Scientific
Laboratory.

In Situ Measurement of Residual Plutenium, C.H. Kin-
dle, Atlantic Richfield Hanford Company.

5:00 p.m.

SESSION “B”
1:30 p.m., Yashon Room

Inspection and Verification;
Accountability and Statistics
(Paper Summaries: pp. 57-61)

fames E. Lovett, JAEA
Session Chairman

Progress and Prospects of the IAEA Development
Programme for the Non-Destructive Verification of
Safeguarded Nuclear Material, M. de Carolis, T.
Dragnev, and A.]. Waligura, lnternatlonal Atomic
Energy Agency, Vienna. '

MUF, BPID. and Evolution, S. Kops, U.S. ERDA,

Chicago Operations Office, and S.C. Suda,
Brockhaven National Laboratory.

Accountancy, Physical Control and Security: A
Question of Balance, D.M. Bishop, D.W. Wilson,
and j.W. Shaver, General Electric Company.

The Technical Objectives of Inspection, R.}. Sorenson,

K.B. Stewart, and R.A. Schneider, Battelle Nor-
thwest,

COFFEE BREAK (3:00-3:30)

Can the Effects of Systematic Errors on LE-MUF Be
Reduced? J.1. Jaech, Exxon Nuclear Co., Inc.

Considerations in Nondestructive Assay Verification
Measurements and their Statistical Yreatment, L.P.
Ting, and E.R. Morgan, U.S. Nuclear Regulatory
Commission.

Quantifying Scenarios to Check Statistical
Procedures, T.M. Beetle, International Atomic
Energy Agency, Vienna,

Control of Sampling Errors, R.). Brouns and F.P.
Roberts, Battelle Northwest,

FINAL ADJOURNMENT
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.Nuclear Materials Management: A Government Perspective. -
THE HONORABLE MIKE McCORMACK, U.S. House of Representatives
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V' the professional 'role of the INMM in the expanding field of nuclear materi-
als managements, safeguards and control is a key factor in achieving the full

promise of fission power as a major source of clean, safe and reliabie energy. /

Planning for the Nuclear Future. 7
RICHARD W. ROBERTS, Assistant Administrator for Nuclear Energy, U.S. ERDA
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NRC Perspectives on Fuel Cycle and Safeguards.
KENNETH R. CHAPMAN, Director, Office of Nuclear Material Safety and Safeguards U.S. NRC
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.Closing ihe Nuclear Fuel Cycle— The Impact of Indecision.
A. EUGENE SCHUBERT, President, Allied-General Nuclear Services
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The Role of Material Control and Technology Development in ERDA’s Safeguards Program.
H.E. LYON, Director, Division of Safeguards and Security, U.S. ERDA
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Probabilistic Risk Analysis—Its Possible Use in Safeguards Problems (INSTITUTE PAPER)
NORMAN C. RASMUSSEN, Chairman, Department of Nuclear Engineering, MIT
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Nuclear Safaguards and Nuclear Shutdowns.
J. DEAN WORTHINGTON, Senior Vice President, Pacific Gas and Electric Co.
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~ Random Driver for All sizes (NNC)
Active Neutron

N Fuel Rod Scanner (NNQ)

~ Begmented Gamma Scan ( Canberra )
Passive Gamma
N Gamma Ray Isotopic Measurements ( Mound Lab )
‘ ) ~ Fast Response Caldrimeter (ANL )
Catorimeter 3

Prediction of Calorimeter Equilibriam({Mound Lab )

Combination of above two —
In Line Automated Pu Assay (Mound Lab )

Chemical Assay —

Automated Sampling & Titration for U (LLL)

Random Drivers for All Sizes, S. Untermyer M, H.
Miller and ). Lung, National Nuclear Corporation.

LASL T IhZBEL A — 7 -THE, THRIELLTVWE3008ETH 2, %D
Random Driver @HFBEORKEIDO VS ameW{RBICLTniad, ZoTH, L bhkEx

55 gal (2002) VM 2amAE, T2 T2 vHLOTEOBMBFER LA, BEKE
LT EEOmLENEA SN 10 mgPu THLHETREED & TH S,

Automated Gamma-Ray Scanning System for Waste
Drum Assay, L. V. East, R. Gatti, and 5. Wawrowski,
Canberra Industries, Inc.”

ChIFRHEM U LASLOBRE#B L2 HRMLLAZ3 DTS b Segmented Gamma Sca
nmrKomfoﬁ%fééoﬁﬂﬁyﬁ%gm#6f9&¢é&5ga(mz)ifmé
WEEZFA XD DERND LI NEABESBL LA 2 Ik, ChZHEBO v~ L 5B
BEI Lty P TAE, LRI =23 CF— 2B A CRROAM: TINTEREE T
BHo U— 235 &5 tr55 gal OREYE 10 AHORIECREZ 204 T 5,
(ZEHBLASL THE# 7 n + 24 7% AT 1 gal © Pu ash # {5 L 288 ¢ 555 (10)
X2~3%Thoko CORBEOIVEABOKREIOELESS IO AR W, 4
LEZBDLYITHB)
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A Four Channel High Speed Fuel Rod Assay System, S. .
H. Shepard, R. N. Olsen, S. Untermyer ], and I3
Lung National Nuclear Corporation.

AmWeman%ff%%ﬁ%%ﬂ@&ﬁgw%@mﬂ&¢@kDoﬁ—@mpal
ets, @ gap, @ total fissile, @ total fissile length © 4 FHH % FBICEET
o MEFBEECI 2522 AV, MEBREBAEDO 7R Fv /v v Fr—32%Hnid,
EFOBBUBECHMSELAARAE AMERO XY =7 1 ¥ 0RO LI HEE O
BRE Y, tOoRWCREEO BABME, BhElsorcloTs b, FFTF #E%
BELAHER OROWTIR05%(10) OREE SR, MEMENDL 35m/5,
(ZOEBILASLTHREIN, Yo 2473 LASL C8EEh o DD of f—spec pe .
ets CDNTHLASL T Mnac bR hD ok O TREND ok, BAEHEER -
AERTUEREDT e QoK. KRBHEF—22RF S 37 CH— THERELT
HoRBi#SY, BREATNEMELT, of (—spec LANTHY, Pu OBRAEOENY
O, 1OEFENE » lOLDOHRADVRAAK IO 2B LT WAEETS S )

An In-tine Automated Plutomium Assay System, J. F.
Lemming, ). H. Birden and R. A. Neff, Monsanto
Research Corporation, Mound Laboratory.

‘covi%AmﬂuUf—ﬂt%ﬁ%%fyvﬁ@m%%fﬂ—fﬁy73@¢Kkn%'
—AMBRAO I Ca— 2 tOEWTPuOERONDAZ— I P %L B, Fa—FHy
izdbl%lﬂQ%ﬁﬁyﬁz&3%@%L1%KﬂﬂU%_ﬂ,ﬁbléwﬁyvﬁ@
HEEEE, BE1BE Sy 7 rH(ABO—BBEL ¥ ) A — 2 HEABOTFHEEA)
Thho InPOro—7 Ky 7AREIED A Y 2 — 250 22 & nHks. Bk
6 R B EERHLC DS |

Gamma-Ray Isotopic Measurements for Assay of
Plutonium Fuels, F. X. Haas and ). F. Lemming,
"Monsanto Research Corporation, Mound
Laboratory.

HEALHHIND T B EABERHEB CMET 2 KLY Puo kb eET
Bo ATt Reactsr Grade ® Bk Pu ( Am—241 % 5 ts & B BRI ) © Pu—238, Pu—
240, Pu—241, Am-241 % Pu—239 K+ 2 & LTHIE LA O TH B, —RICHE
@ﬁi‘CAm T ETIEE, TOHDE~NE An 7)*6@3%'«:rﬁ@?ﬁ@fﬁ:_l:ﬁ»#’—@%#ﬁ
BEDBTES R Bo o TLEOMES Am—free OWERBC L~NTHLETF 30
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CTRBHERE 700 Ke VLITOR = 5 24 ¥ —FIC 70 cc © Ge(Li) &1, 350 KeV LT
@1 cc OWHE (HMAE122 KeV T 600 V) 2 A TET 3 » ¥—BlOSBEFR LS4
Thndo BREGFEMKKC DL 30 OFE TPu—238 (£ 5~8% ), Pu—241(+4%) T3
Do
Kﬁfﬁ%&Lﬁﬁﬂu6~1%g®Pu&%&aw(huum9~mﬁﬂ,%8gom
&B(Pu—240:6%), ZPR ¥, S LUBAOREREY (Pu—-240: 6% ) Th 5,
COMRBONARMELEHBEHE T 20LCHEVWLR, Ha ) ) ~TPumE#® X
BBBITRET SBECBRE LT ORGELD 7~ 4 2 £ BT 5,

142 BYHEOKH, FEABOEMEOTME, B LES
2HEFHIHRO £y v s > BHRO 8 it b T hks v v 3 » Bid4lEEDS0
%ﬁ(ﬁ%@b,%Cﬂa%tyvayAK%thﬁ%W%%ﬁﬁﬂVX?A@%@f
—FERIRHL, By e vHYOBWHEGECE TS Y 7 PERICEBARER L TW
TEBIDBBRbhik, |
Tab 2y s AR TFEINIBL-BHZO VLA 2B TOELC DBLE%
XFOv s 7T ARMBROVREB LA O LT 5 BWEOHE > 2 5 4
MR, BERTHY, D, RHHECDEIO0TETRE 25 2WAT AR TS oo
HETh s HFEUTORKCAHEI N 2,

BHHE# =T 4
@M — Advanced Physical Protectidn Systems ( Sandia Lab )

Exhtt:H 5B
#H e RTF s O
An Approach to the Evaluation ( Science Applications )
7
— Mabodeling ( Sandia Lab )
h Assurance Analysis (61ympic Eng.)
BEROEWHANH
— During Transportation—1976 ( Eldéw Int. Co. )
R - BEfR MBS
+ » Pértable Gamma Ray System(LASL)
N Nuclear Security Enclosure (NNQ)

AODOER — Active versus Passive ( Univ of Washington )
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Advanced Physical Protection Systems for Facilities
"and Tramsportation, O.FE. jones, Sandia
Laboratories.

HOLWRERBURAIh ABWHEYH#E > 2 7 & £ BB (Real Time )% B ESE
VAT LEFBLAY AT A% WEEL TS, 20O~ 25 45k Sandia Lab & LASLIT £
WTERDAD 72275 s LTRABIAD NS D, WAWLRBWEBFE L 25 40 cost
— effectiveness K2oW T2 F hrvghd Hn TRt 3,

CNHREECOWTORBHEBLHRE LT Y, BHEOBERTEML 7~ =9 4
VAZAZEBERERALABECIRECET AREEBEAERE 222 01% L F
ToBETH A2 :EmL TS,

An Approach to the Evaluation of Safeguards System
Effectiveness, H. Kendrick, E. Loftgren, D.E.
Rundquist, and R.R. Fullwood, Science: Ap-
plizations, Inc.

BEWHEOYHEIC D\ T D Diversion Path L BEEMMNT % 3 %o Science Application
BHRFEOLEE Y R T OEENENFMO HFECHRE 1T o%o € ©HED Bvent Tree
Fault Tree FE2 A3 07T, BWEOKRBEGTAYEET L & & AW S,

Safeguard System Effectiveness Modeling, H.A. Ben-
nett, D.D. Boozer, L.D. Chapman, S.L. Daniel, B.L.
-Hulme, and G.B. Yarnado, Sandia Laboratories.

RN ZMREEE v =% 7 4 OHEHIFM% Fault Tree F£#, Graph Thedretic Model% /&
WTfioke

Fault Tree BHTABHRAOBIGHEK L e, BAZ BN *ZER T 2:E2 06053
ZNVT AR AERR—BOTELHET2DOICHAN S, Graph Thedretic Madel I Fa
ult Tree FEEH[HoTRAZTORA  BRHKET M 23RO TEREL F@c0E
RICIYZ YT 4 AN RERET Do AT, Forcible Entry Safeguard Bffectivene
ss Model (FESEM) TRALBEERE 270 B A& W % ¥#HICHEET 5. FESEM
BAE» SOBACHMT 2E45TH A, HIE Insider Safeguard Effectiveness M3
del (ISEM) L LTHE»LOBRCHT A2 EF A2 BAHRTE L, £, CALIKHW
TLEGICTETRE 5 53¢ 5 HROMMARIR TS 2,
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Safeguards Assurance Analysis—A Practical Ap-
plication of the Fault Tree Technique in Safeguards
Design, R.E. Parks and C.R. Condon, Olympic
Engineering Corporation.

Safeguards Assurance Analysis IHABTIEOHEBEHEE 2 7 a0 &L P B8
LR AFETE L. COFREABROBEMN, Bl ERBROALOVFATE 2, @I
%&uanmeﬁmmeeEf@5cce#&oﬁ%ﬁmﬂﬁ%&<?&c&ﬁﬁ%,
TABERBATCRATEIALLALD 2, CCTREBER LEWHANE - oMloHBEYE
EABWLASEC L STRI TR 27227 4 7R BV At RdOk. & ORIFEED
ERDA/NRC 0ERKEEGTH 7Bt T 5,

A Portable Gamma-Ray Detection System for
Location of Radioactive Sources, G.M. Worth, C.N.
Henry, R.D. Hastings, and S.W. France, Los Aramos

Scientific Laboratory.

LASLEHHERE Rl EMBAO KEBRMAZERE2M% L C\wbo Réad Block Manitor
(RBM1100A ) @ # > ~BBRHETD 2, TEFAHOTANEHICH A MEAR AR ORE
Y EECERRZEHE IR TRERECHERNCHA T 2o BMBEOREL T CCthmt
LEBORHENEREINTWEZ L HHROBETH S,

BRI ER127m , BX254m@ONal(TI) 2HWTwd, HHR XA —2ETE
@B 7resrFr— b LREGETE 2, T/, BERBEXSTETD %,

Nuclear Security Enclosure, H. Miller, National
Nuclear Corporation.

COEBREROEBEBBRMBELHE LA DT, Handy Type, 5~10#H O H%E T SNM
HETE %o

~Active Versus Passive Screening for Entrance Control,
N.J. McCormick, University of Washington, Seattie.

HATEFE L LTActive 25 () . Pértal Monitor ), Passive s ( #l : Personally
Typing ) pAbAhTHH, ThOOBRBMMEA, AHAXD 2o FMA N LD v 27 203
AtonwtoEB{te& A5, B8 WHTLIEEO0UREKE W,

.43, HBRCHITIEPEOER  JIESLUFREI AT A
SEESFEIFO ey v YARBRCT T 2B HOETEBEKBE L TEFOIEESLERPIC D
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NWTOERREINAk, IO vR 7 s BAOREOBREELET o2 BB F— £
AT AEBRBoAFHEHBE LR ok
HEQZKROBRIC AWM TE L 9,0

ERDA’s Integrated Safeguard Program(ERDA)

National Demands for Safeguarding SNM(NRC./
S ns%%%5~ ERDA/NBS)

%NRO'S Special Study on the System(NRC)

hY
International Perspectives (IAEA)

The DYMAC Program(LASL)

—n =t Design of Integrated Safeguards
8 \ System (8andia Lab./LASL)

” # (Science Applications )

Inveniory Control System( Savannah River )

£ #

Mini-Computer Based Material Contrdl System
( LLL ).

Development of In-Plant ‘Real-Time' Materials Con-
trol—the DYMAC Program, R.H. Augustson, Los
Alamos Scientific Laboratory.

DYMACO#EEEMIEIERDA OBWEAEBEHILOEFERCELL—HT 20T,
ZTObCERMTHEBEREC T ZHBEER ONDABS* TRORMCEBLCAL:
HEHMIRIAZF— 2B v 25 o LEETDH, real time control L EnBi 257 a
CLTwhdtt, EHK, BROTIEEE, REBEEE, F2EFHED#E R T4 7~ £
BT AL TECAEEBEREOE-ACOBMEATECLLEE LY, 24 L LT cost
—effective THB P — 22 A7 aRFEREI TN hardware, software CEXKZ
ﬂ&%ﬁ&ﬁ%?éc&%ﬁ%&btm&oén%%ﬁLfDYMMJPﬁgmm@%&iﬁ
, KEOHH THIA T H2AD LASLEERFO T2+ =27 s i TA— 55— HnTo
BAE —DYMAC/TA—55— 2#2xd 5,
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Design of Integrated Safeguards Systems for Nuclear
Facilities, J.M. de Montmollin, Sandia Laboratories,
and R.B. Walton, Los Alamos Scientific Laboratory.

TRLZREHEE Y X7 20 BICEDYMACD L 51T real time % S ESHE + % 5 A
EEMBGE S 2 7 an—DI R bhEE bR Ve & TERERABIEL Trnd LASL
aSMMaLm.ﬁﬁﬁft@r_ﬁ»yz%A&ﬁ%féctM&oko%%wﬁmm;
a%@vzfAWéﬁé&éﬁbmzaLf&%ﬁ%ﬁﬂw&é4y¢~71—z@ﬁ%ﬁ
RBEETH S,

E%E%%Mﬁ%%ﬁﬁ%ﬁ&%%?%éB@%Iﬁﬂﬁ@ﬁ%E%%Dtb@%E%&
A%ﬁﬁﬁfﬁ+ﬁf@&moﬁ@%%ﬁ%%mLt&%ﬁﬁé%ﬁ%ﬁﬁﬂmm%®ﬁ%
CEFEOEMIES T 2LAANETH Y, ThdBAAGRELE TS5 & [ HE,
Ret, PIUVRATHEOTECIEAABRELY 9 2, |

ﬁ%gﬂkﬁﬁﬁﬁvx%Aﬁﬁﬁ®pmmcmsmmnnu@Aﬁg,rmytmem
EEE, IREEA LRI D. BWEERH b, TRRIERNOBYWEBE IO W T, VF
FERE®RESEM TR ( Safeguards materials operations element ) G Htko T
BRERLEBRNCEE %259, BAEBRICEFRHFTBBONIE, AR 2HBCHT 5
B, KeMEOEMETEE NG, real time ME—BHEY 7> % 7 AR BWEOBE
TH2, MEL, MIELBELAS4, MTORBHBIKE LD D, s LUTETOZYE
CHRGEE|E, BHTE «item control area - MBA O¥WHEINE, EEEAL L 0B HIc b
REERE IURBREOHR, SoURETEF ~ 20WETS 5,

In-Plant Dynamic Materials Control—An in-
ternational Perspective, ).E. Lovett, International
Atemic Energy Agency, Vienna,

RETHBC I 2EMBEOBCRMICH A 2B % CIKENDA % infon—1ine (o
L, SHIFIABTT -2 BT 5 real —time BPWHEETESSEETH LI, L 5 24
WARLKERTODYMAC Y2754 5i—flTh b, Lo, EEEEEEOES S LK

HOBREL I > TORROON AT~ 25 BELZLTBANLC LI EE RN, L&
91%%T®ﬁ%ﬁ%E%EHﬁE%%K@Lfﬂﬁéﬁﬁwﬁﬁénfh&#@ﬁia%
MARTWBBEOIAEND L. LB b, BOMIEFE( self—verifica
tion ) A TR L TH 2. HATIE 2K BRVAL:ET 2RSS EE
REHETOMEEE . Lo LEOEBOEBI AT EEEOT A ohBOE 3 36 (
sealing)T5C LSRN EAZDBEDORL 5o b, HEFHEE LA, EEGCES
THERBETD o
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National Program of Measurements and Standards for
. Safeguarding Nuclear Materials, G.A. Hammond,

DSS, U.S. ERDA, H.T. Yolken, NBS, and W.B.
Brown, U.S. NRC.

BWEERELr ICHECESTAREEHEB Y 7 v 27 2adROER 2HAT A OTE TR
% b % T '

@D BWBEOERLUNOBE - B L 5 SICHMF 5. A5 Physical Protection @
BN EH 5o -

@ FohaxsgPHEOME, BF, BExBCHALHIKT S,

® BCCoBEEE Y XRT7L23EFRPEY VOREX L TWAEWS L 2HIT 5,

CRLDF 7y 27 aDERRIET ChANDA BN (BMEZ2 80 C)BLETHVH
7, ERDA, NBS, NRO#BEEL ZH>Tnd, ERDAOEEIE ERDACHRICFWT
NDAMZRE T h#% real time CEHEMBTE 2 L 2EHET H40TH%5., ERDA—NB
Lﬂ%ﬁmbkéﬁ%%ﬁ%mﬁb.ﬁﬁ%ﬁﬁﬁivﬁﬁﬁﬁﬁ%ﬁﬁﬁa%ﬁb&&&
YA EOHEFESE, EMaedcd L XEIH £ ToTwnb,

NBS @oarb=2v apklPvsyConwlEEEIN, # LIURMEINREY L S
BRHERA K EBEREFZHFEUL TS, ELKEBVEEEDODWTLIRERBCHELAEE -
G- BE BIAEOY—ExhfoTbo 2278 Y A b ) —CDATEERDA 18
FHEBILTHRELTE o

NRCHERSS Ve #EDTE AR, NRCUEBHEH2NBLOAN Y - X L BHBHBIEH
(MEEB+HPLALREHE) OFFAK L YEORAIE vy R F ALK TWh b,

ERDA, NBS, NRCHEEHHROBNO & & KEARIE - & HEETE ( National Mea
surement and Standards Prgram ) #RE L%, COMRBEORKAEL TS
RETHB TEDHEOBEROWNESNREEEALEIN LT AFE I+ ZLUABETCETINS T
EELTWnE, ZOFERROEZHTHEN IR TW B,

O ERRAH, F-2oHF0ES
@ WHR~OEBRABCT—20%ELFH
@ KRAEROWUEIrTHRLEHES tHFT 2 LBORYDOHE

LA TERDA HEBEWHZzEBR - TWAIBXOBEALRNTILTOARH Y X7 o2k R %

ZENORBBRICILUTOL I LERERCEAE MBI LTS,

Research Reactor . Sandia Lab.
Fuel Scrap & Recovery Facility ! LASL

Pu I':‘ue! ({ oxide& nitrate ) ! Hanford
LWR®ORecycle Fuel Process . BNL
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FBR® Recycle Fuel Process . Hanford

R :  ORNL (9

.8,

NRC Special Safeguards Study on Nuclear

Material Control and Accounting, G.D. Smith, U.S.

NRC.

D

NRC X GESMO # RAT T A B A T GESMO IR~ 5 R T W 2 593 O 54 HEGE a2y

14— (Dreal time & 7F— LI - I & @k TRYE .- Real—Time Ma

terial Contrdl, @QPIT #MHBKERATEL2 L 52 TES I UEEOR ) 2 —8
CREABREHMRBIERA2EE LT RETIMAC DT HEEI S, BECOBE0 B&(
THOZADROMA T T — K2 TRMx ICEOHBERFTO v 27 sk 2 REE L ©

78

® e 0

Ba
Real Time Material Contrdl : LLL, 8AI, Colorado State
Improved Material AccBunting : ELII\IIVK\;L |
Plutonium Isotopic Control . Mound Lab.
Improved Material Control

and Accunting (MCA) for the HEU .
Fuel Cycle : Idah® Nat.Eng.Lab.

The Design of integrated Safeguards Systems for New

Fuel Cycle Plants, L.A. Kull and W.P. Melling, Sci-

ence Applications, Inc.

MEISNAREREBY 2 7 2 ORHEEARO=ZHEOHFREMBE TS b0

1) 737> O

) FHTTEEZEEFL L T OHBH

(3) FEA L% BFEETIES andOr v R T AMERERE

RECR b OEFHAENEBCLBEHT ARV RANT R oAMO Y R 7 40 % A,
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Savannah River Plant's Accountability Inventory

iznagement System (Nuclear Materials Inventory

Control}, R.G. Croom, E.I. du Pont de Nemours and
Company, Inc.

Mini-Computer Based, Controlled Materiais In-
formation System, T.Jessen, O.L. Meadors, N.J.
Roberts, and D.L. Seibel, Lawrence Livermore
Laboratory. '

EiMEEEOERAEENT %0
(ZhbEwiEhnd 3y Ea— 32— TRLLINTE, PRRLERBOPIFLEE>T LS
Tra- A ANLZENMECHIR, EES®NDA KIoTHHT s LEfToTWEN,

MEBERE ) BHHOEESFS(ThPRB v Ca—22FEALTVWEA, BEITIK
WLRKBD I=5>,/80Mbite Disc LMT T KRB 2D%&T 2 L o%EFIh Tha LA

HHEOLLWHETEN)
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144 BRCHTIRMBESE, BEE &R FE
3HEFMB Ly v a v AR LT IRBBEOCT, ZFIOEA & INMM 2 bIERE
ooy IBORBERCET 5 RBRE, SOCETHNBROET 5RRIEDIES o

Safegnarding Facilti.y-

(&7 )
(s
(==

B 1

i W 50 1

+ Ol

ORNL—Materials Accountability, Griti—

cality, Safeguards Control (ORNL ).

OComputer—Assisted Fuel Manufacture

(du PontS RP).
Pebble Bed(J urich).
A Centrifuge Enrichment Plant{ CENTAR).
Low~Enriched Uranium( INMM). |
Nuclear Insurance (Johnson & Higgins of
Calif. Inc')-

Comparison of Social Risks(Battle—Hu—
man .Affaris)-

Safeguards Risks of Advanced Reactor Co—
ncepts(Ohio State Univ).

EPRI Activities(EPRI).

A Safeguards System for Pebble Bed Reactors, H.
Buker, Kernforschungsanlage Julich, Germany.

JurichTd\wb®w2 Pebble Bed O HTGR(300MW) #BABRDZIHPTH 0, LM
REFEORH XEDTwE, RUERAER6mO s 77 71 ) OR T ORI AR
THOE oTnd, BT 0964U—235 L 1028ThxF L, FLHICHEH 67500 ofFD
R ( pebble )2 d b, COFEBEBENZ A TFOTHLOREHMHL, —BEFHRE &
EHICEF2LV 427 03nodhsb, CARRE -RBEHRE v 27 o —HEEE &/,
K, S8k Containment & Surveillance DELHHMEIXITRANS — OBH%

BERIND,

PlLAIRMOB AL WFh IR EHI LB INIAANORRBREAS » 2 5 ¥V TE

I B,

BB O {issileBHEHETRD, NDABRR-2OBETRWwAEW, 24, A4
ORTBRKFMRBOLICBERTEL2y—+»TENTEZ LA FTETS 2,
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aﬁﬁxy,E@r/a»ﬁﬁ,b;Oﬁﬁ%ﬁ®¥ﬁ%ﬁ$%ﬁmxnrﬂoﬁ%
E@ﬁh%mﬁT%Ct#Télﬁo

" ORNL Nuclear Materials Accountability, Criticality
and Safeguards Control as Supported by an On-Line
Computerized System, W.F. Spencer, R.G. Affel,
H.C. Austin, J.P. NICh\IS B.H. Stouft, and J.W.
Wachter, Oak Ridge National Laboratory.

C@J%ﬁﬁléﬁa%ﬁﬁdﬁﬁﬁﬁt®ﬁﬁﬁﬁxUﬁFF§£®§§E®%k-
DIER R >TIERTERZ 7o 75 adFGEThTh 3,

COF -2 EMCA K+ T2 EEE, BUWHOR, BRERRT 20 THELZ(, BIC
BERCEAL TERABEFOFBIERIN D,

Safeguarding Enriched Uranium at a Centrifuge
Enrichment Plant,‘A.Nj._fishman, R. Frederickson,
and A. White, CENTAR Associates.

B, HEFOELAHTEE3000KSWU T34 EUREFET S, Feedid 137000
K¢/ wk, Productik22000Kg/wk, Tailid 114000Kg, wkTB 2, > 1 & —§
it Feedl 4%/ wk, Product1 04/ wk, Tail X 12&5/ wk TH 5, ORI THE
ahsd LEMUFd 180Kk TH 5,

LT ATY 3 YBERBRBETF YR RB Y17 r0R T iissile BEOLRZ
hol—OBRFATH22bEREBOLAZHRECLI>THRHBELI VG BREEY S
DY Sy BEBEINEWE LA RERTEZBHETEFECHBREEFERINDG, T%
bb, it - BEFELLTNEROREER s - V¥RET 5, ORBOBME
BEOIEEORY, @7 n 2 b EIA—VREV YA 20T 5, QUESNTSHENE D
2y =V (train ) BEFACEFII LD, @O train ORIEC W TERSEE MG
HEORE,

HEEBEL N THEEED Feed/Product @R real time TRODL
ND2FEDFLEBELE 20

Assessment of Domestic Safeguards for Low-Enriched
Uranium, D.W. Wilson, R.F. Lumb, G.F. Molen, R.E.
Tschiegg, and D.W. Zeff, INMM Safeguards Com-
mittg'e.

INMM @ S afeguards Committee dENRERECH L CEBHE Y 7 » Ol
REMLRRY 7 v A 2ORMET 2B THLLORETH %,
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Relative Safeguards Risks of Advanced Reactor Con-
cepts, C.B. Franklin and F.A. O’Hara, The OChio
State University.

PR & EK%LTTEK;%&%E®M&®#@&MWﬂﬂ4y»@&@%ﬂm%ﬁ
ET B, BER LW TEMEOEET 5B %@ﬁwmﬁ@ﬂ@ﬁ%mgwm%m
LRKX K% Ltivk, TOfBEE%ED iversion Factor(Fd )}.’.W-Smo
Fd=({D+Ld+W-Lf) X (S+T+G)LtI/N
‘Ld ¢ . the load of radicactive dispersant such as U—233
or Pu
Lf: the fissile load.

Lt the total lead (Ld+Lf)

D ! the dispersion factor ( FIGIE&EMMK, LERREK, HEBR)

W o the weapons potential factor ( fissilefil, {L¥HHK,
MR ) |

S : the storage factor { BFE Hk, BAIfY )

T © the transpotation factor (2L, BXREE) .
S, TARH, ®Ed s CBET 2RBEZH, %éﬁ&&&@ﬁﬁk%
& tro

-G ! a weighting factor (ENEHECE LTEAXSH 2T WED

- BREEE L7HRE )

N | " anormalizing factor (¥ L % 5387 « WEA 1/ T EIE
T 5 RE)
145 TLAPZOADRERE BREBEUSA )L, SFEORT
BIREFEA Lty v s YBRBEOL S =0 s CELBERE, SCHELEK
HEHRBER) ORBEEFLF7 L b =0 2RO hold- upBEMEKEE A LIT 6
h, L2 LEREREZRCOWTEEFNHAMOBRBORR AR bh Tnk, BT 9 HE
LToOoIoskg tibbh b, | _
Safeguards Measurements of Fissile Material(CBNM).
/ Plant Characteristics Important to an Integrated

S
8 afeguards Design{Science Appi., Inc. )

B 4028 B "\ Design Criteria for Decommissioning( ORNL).
N

\\\MatErial ‘Balance Accounting & NDA Systems (Scie—
\“\ nce Appl., Inc. )
N\

\NDA of Spent Fuel for Residual Fissile Content

{Science Appl-, Inc. )
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_ Hidden Inventory ({ AERE, AWRE)
HWEREOHE —-/—— Total Room Hold Up (LASL)

~In Situ Measurement ( ARHCO)

Safeguards Measurements of Fissile Material in
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HREMound Lab THELTWVR2 40 ) A — 23 8mX 05 in ¢ O HEED 2 045 TH
ETEDZLE NG,

T, BRBEEO YV V4 272 PuTiE Pu—238® decay const D I FHE 28 FRE 3
CEETHZ LT EBT BT 2,
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2. SALEZFNUSLSHEREEMESE

(1 SHEE
No. Material
1 Uranyl Nitrate Conc.
2 Uranyl Nitrate U-235
3 Uranium Dioxide Conc.
4 Uranium Dioxide U-235
5 Plutonium Nitrate Conc.
6 Plutonium Nitrate Pu~239
7 Plutonium Nitrate Pu-241
8 (Pu,U) Nitrate U-Conc.
9 (Pu,U) Nitrate U-235
10 (Pu,U) Nitrate Pu-Conc.,
11 (Pu,U) Nitrate Pu-239
12 (Pu,U) Nitrate Pu-241
13 UO2 Pellet U-Conc.
14 U02 Pellet U-235
15 (Pu,U) Dioxide U-Conc.
16 (Pu,U) Dioxide U-235
17 (Pu,U) Dioxide Pu-Conc.
18 (Pu,U) Dioxide Pu-239
19 (Pu,U) Dioxide Pu-241
20 Plutonium Dioxide Conc.
21 Plutonium Dioxide Pu-239
22 Plutonium Dioxide Pu-241
23 (Pu,U)O2 Pellet U-Conc.
24 (Pu,U)O2 Pellet U-235
25 (Pu,U)O2 Pellet Pu—Conc.
26 (Pu,U)O2 Pellet Pu-239
27

(Pu,U)O2 Pellet Pu-241

EEL, BEF - s2kB R AL ODWTRy 72 >4 EMtEk, 72 b =9 sLfiHk
DF—2MEFRIN L,
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SALE PROGRAM PARTICIPANTS AND EXTENT OF THEIR PARTICIPATION

Laboratory : . Materials

ERDA and ERDA Contractors U-NO3 U0, Pu-NO3 PuQ, Pu-U-NO, (Pu,U)0, 3,5,8[a]

1. ACC-ICPP X
2, ANL-Idaho ° - X
.3. ARMCO ' :

4, Battelle~PNL

5. Rockwell Int.-Rocky

Flats

6. DuPont—SRP

7. GAT

8. -HEDL

9, rasLIP]
lgk Monganto-Mound Lab
1X - nBsl® ,

12. .National Lead of Ohio
13. ©NBL
14. UC-Y12
15, UC-HNL X-10

»

X

L -
b
b

S I N
bd b¢ be bd b

]

™

5¢ B4 be
be b b bd B4 B4 BE B4 B B b4 b4 B

Domestic Licensee Laboratories

1. AGHNS
2. Atomics Internatiomnal
3. Avco Electronics
4. B&W-Lynchburg .
5. B&W-Apollo (NUMEC) X :
6. B&W-Leechburg (NUMEC) X X X X
7. Combustion Eng.-Windsor : .
8. Combustion Eng.-Hematite
9. Exxon Nuclear
10, GE-Vallecitos
%' GE-Wilmington
I:. General Atomic-Fuels QC
13. General Atomic-Anal., Ser.
14, Kerr McGee :
15. Ledoux & Company
16, NFS-Erwin
17. Teledyne Isotopes
18,  UN-Woodriver
19.  Westinghouse-Cheswick
20, Westinghouse-Columbia
21. VWestinghouse-Madison

Ll

-
o

»

P4 MMM MK
I R B
o
>4
L]

»
™

Laboraﬁories Qutside the U.S.[d]

1. AERE

2, ALKEM X
3. AWRE , X X X
4. BCMN . X
5. BNFL ¢ X X " '
6. CEA-GC X . X X X X X X

b
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Materials s
Laboratory U-NO3 U0, Pu-NO; PuQ, Pu-U-NO, (Pu,)0, 3,5,8[81

Laboratories Outside the U.S.[d] .

7. CEA-S8 - X X
8. CEN-BN X X X X X X

9. FN (GE) X
10. 7TAEA X X X
11. JNF (GE) X
12. KFA-AC X . X
13. KFA-CT X X X
14. KFZK X X X X X X X

/15. KRT (GE) X

16. PNC X X X X X X
17. RCN X "X X X X X X
18. Uu. of H. X X X

{,-
[a]

A 1:1:1 blend of 233y, 235y, apg 238y yas distributed on a one time basis to study

some of the parameters of mass spectrometry.

[b] LASL assists in the overall program by preparing the Pu-NOj, Pu0,, and (Pu,U)0,

samples, . .

IF] NBS is not an ERDA or ERDA contractor laboratory but is assisting in the charac—

terization of some materials.

[d] Laboratories outside the U.S. '

AERE ~ Atomic Energy Research Establishment — Harwell, England.

ALKEM ~ Alpha-Chemie und —Metallurgie GmbH, West CGermany, A

AWRE - Atomic Weapons Research Establishment - Aldermaston, England.

"BCMN ~ Bureau Central de Mesures Nucleaires - Geel, Belgium.

BNFL ~ British Nuclear Fuels Ltd. - Lancashire, England.

CEA~GC - Commissariat A L'Energie Atomique — Grenoble and Cadarache, France.

)  CEA~S - Commissariate A L'Energie Atomique - Saclay, France.

s CEN-BN - Central De Nucleaires - Belgorucleaire - Mol, Belgium.

FN (GE) - Fabbricazioni Nucleairi S.p.A. Chemet Lab - Allessandria, Italy -

’ GE affiliate. - .

JIAEA - International Atomic Energy Agency ~ Seibersdorf Laboratory — Vienna,
Austria,

JNF (GE) - Japan Nuclear Fuel Co., Ltd. — Yokosuka City, Japan - GE affiliate.

KFA-AC - Kernforschungsanlage Analytische Chemie - Julich, West Germany.

KFA-CT - Kernforschungsanlage Chemische Technologie -~ Julich, West Germany.

FFZK - Kernforschungszentrum Karlsruhe - Institut fur Radiochemie, West
Germany.

KRT (GE) - Kernreaktorteile GmbH, Grosswelzheim, West Germany, GE affiliate.

PNC ~ Power Reactor and Nuclear Fuel Development Corporation - Tokai Works,
Tokyo, Japan.

RCN - Reactor Centrum Nederland -~ Petten (Nh) , The Netherlands,

U, of H, - University of Helsinki, Finland.
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(8) NBL @& 5# New Brunswick

ERDADHE, L» 3 NBLLWAEHTBERECRIDLIEL TS, FhidHc0
DT EATHWBIE LD TR, ERDAOCAHOFLBRTH 245 TH 2,

CONBL® % %H New Brunswick TH&HOMM®, SALEY = 7 5 adicsin
LT%%K%%%éﬁl@%&@Eﬂim?wﬁsBNBLU_){:};E%J10é}oﬂétqf‘to)

FHERIKELOE Seattle #%b, New York WA~ bR I T TR LS
US Highway—1 #~4 v x4 42T#Hs 0FEARC FTo Lz b ™ 2otk
New Jersey M New Brunswick TH e &l M—1 255 b BBABL Dok b,
HEED2AEOLI S ZROELVWE T2, CORBOR LD AMEA R —K New York—
west sidelC~ XA TH &Y east side® La GardiaZB@Ed b~y v nst= 7 MH{Pii—
tsburg 4T Philipsburg a9 o TWE SATHAEEIEL Tnb A~ 7 — 2351 Ui,
B ROMATHME 12 AR b Beachcraft T D) Philipsburg ZHEHEOEICHE v » 1) 5
NWABBHBOL SR NTEEETD ko TDOAWE New Brunswick 2 Th > @b, 4
TRI4BEMEEL £,

NBLIE® 2000 bWnO/NA MR Tk, TCB0LABETERDAOY 5 »
CONTOFHTEZ AL TND, EXTHNAZ LI Argonne €7 4 b =9 4 HEhE
SEDTERDBLE T 1 b =0 aRHOREIC S BERESMEI N 2,

NREOCHER? = > 28RV CLINKBEREMT2EI LR ERD D 20 R T
HEEXBFV 0 v 7203 FFTLHT LA 2, A CBITTET 2 & 7 ¥ — 0% 544
HUCHESTNnD, NBLOBEGHMIKEAAD IDEDIT T, v 5 v BB TH50TH
WERBOEABRZT )7 —2% ER K BHEREIPUEFE+ANA NDADE A ZIFC S
U

AMII#EE TArgonne site & &4b4TDirector ®% & € Assistant Director
24, Chief 124 ( WAssistant Directar DHB2 L) L WHBBEATH B,

BROPICELLLTHERE LAY 5> AHAFTHE S+ SOENE0EH % 3 U A,

S#F M 2T —4, Director ®C. D. BinghamB T~ —5 4 —5@Ehhi, Bid2
EOHE, T H —Fr, FWTRA—, T ERET /L Ty A H e D hh
BB R BREE o T ko
REENew York 4 bOEAE BT4T-SP ThFm 10 BMA D, 12BCRY, 2
CHO2HTECHRACHEAZLLABOBH 20 2 BEOMICKFRES BRI LA C &Ik
Bo



