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FOREWORD

The Nineteenth DOE/NRC Nuclear Air Cleaning Conference was held
in Seattle, Washington, on August 18-21, 1986, under the sponsorship
of the U.S. Department of Energy (DOE), the U.S. Nuclear Regulatory
Commission (NRC), and the Harvard Air Cleaning Laboratory. A total
of 247 air-cleaning specialists attended, representing the United
States, West Germany, Canada, Japan, England, France, Italy, Austria,
Belgium, Israel, Korea, The Netherlands, Republic of China, and
Sweden. Those attending were affiliated with government agencies,
educational institutions, national laboratories, and numerous private
sectors of the nuclear industry.

Those familiar with prior Air Cleaning Conferences will be aware
that the U.S. Nuclear Regulatory Commission was, for the first time,
a sponsor of an Air Cleaning Conference. Originally sponsored by the
U.S. Atomic Energy Commission (through the 13th Conference),
responsibility for these Conferences was allocated first, to the
Energy Research and Development Administration (14th Conference) and
then to the successor agency, the U.S8. Department of Energy (15th to
18th Conferences), after the U.S.A.E.C. was terminated. Although the
NRC was not an official sponsor of the 14th through 18th Conferences,
personnel from this agency continued to participate in all phases of
the Conferences, from serving on the Program Committee to recruiting
speakers, chairing sessions, and providing a significant portion of
the technical presentations. Therefore, the 19th Conference has
special significance in that it marks the first time the two
successor agencies of the U.S.A.E.C. have joined forces to sponsor a
Nuclear Air Cleaning Conference. In celebration of this event, the
official title of the Conference has been returned to its origins and
is again called the Air Cleaning Conference. Nevertheless, the
interests of the DOE in nuclear airborne waste treatment and disposal
remained undiminished, and the 19th Conference continues to feature
discussions of this topic.

The conference proceedings show that over the past few years air
cleaning research has been directed primarily to the analysis and
critique of existing systems, with operational assessment and the
potential impact of new source terms in the forefront. Significant
effort has been devoted to the development and revision of U.S.
standards and regulations. In European countries, researchers
continue to stress air-cleaning problems associated with spent fuel
reprocessing, whereas U.S. concerns are more in areas of fire
detection, prevention, and elimination, and in the operation of
control room habitability systems.

Meetings of this size and complexity require the dedicated
service and wise counsel of many. The Chairman of the 19th DOE/NRC
Nuclear Air Cleaning Conference wishes to record his appreciation of
the firm support and willing assistance provided by the entire
Program Committee throughout the lengthy planning process and during
the Conference, itself. The committee names are displayed on page
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ii. Special mention is due to Mr. Robert Kratzke, U.S. DOE, and Mr.
Charles Willis, U.S. NRC, both members of the Program Committee, who
were the designated representatives of their sponsoring agencies and
who loyally and effectively served the interests of the Conference
without neglecting in any way their responsibility to their own
agencies. Administrative support for the Conference and preparation
"of the Proceedings was ably provided by Mrs. Joan K. Sullivan at the
Harvard School o¢f Public Health who has earned the Chairman's
heartfelt and sincere thanks for a difficult job cheerfully and very
well done.

Melvin W. First
Conference Chairman

iv



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

TABLE OF CONTENTS

VOLUME 1

FOREWORD ............. Pt s et e ees et ettt e et e s e i}

SESSION 1

OPENING OF THE CONFERENCE
MONDAY: August 18, 1986

CHAIRMAN: D.M. Moeller
Harvard 8chool of Public Health

WELCOME AND OBJECTIVES OF THE CONFERENCE by Melvin
W. First, Harvard School of Public Health ...... ceereaseasanaa 2

GREETINGS:

HISTORY OF RADIATION MONITORING by Michael J.
Lawrence, U.S. Department of Energy ......c..ceece. teeesevan 4

KEYNOTE ADDRESSES:

BUILDING CONFIDENCE IN ENVIRONMENTAL, HEALTH
AND SAFETY PROGRAMS by Mary L. Walker, U.S.
Department of Energy ............ cecscaes cecs e s s casessasea 7

DISCUSSION ......ctoieveerosenncssaosncssseasscsannassas 12

IODINE FILTRATION - DO WE HAVE A PROBLEM? by
Robert M. Bernero, U.S8. Nuclear Regulatory
Commission....... v cc00.... ceseseseccsaseaseacas ceseseaseacs 15

DISCUSSION ® @ 8 5 & @ 2 4 & 7 @ P & & P 2 B A G B S S B S BT ¢SS E BB S e L I ) 22

CLOSING COMMENTS OF SESSION CHAIRMAN MOELLER ......... ceseesess 26







19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SESSION 2

FIRE, EXPLOSION, ACCIDENT ANALYSIS

MONDAY : August 18, 1986

CHAIRMEN: K.S. Murthy
Battelle Pacific Northwest
R.T. Kratzke
U.S. Department of Energy

OPENING COMMENTS OF SESSION CO-CHAIRMAN MURTHY ...............

INVESTIGATIONS ON THE INFLUENCE OF COMBUSTION

PRODUCTS ON THE RETENTION OF RADIOIODINE BY

ACTIVATED CARBONS by H. Deuber, V. Giraud,
Kernforschungszentrum Karlslurhe ......... eesa ce st acnasasnann

DISCUSSION .....cceiunesaen seesasean seeceecacsans tena

CONCLUSIONS FROM FIRE TESTS IN ACTIVATED CARBON
FILLED ADSORBERS by M. Mathewes, Kraftwerk Union .............

DISCUSSION ........ 00000 et et i et e eene

A CURRENT EVALUATION OF FIRE LOSS CONTROL SYSTEMS
FOR CHARCOAL MEDIA by W.D. Holmes, American Nuclear
Insurers ......ceeeeouveecens c e e ecssescrasesssccr s st acuane s

REVIEW OF FIRES AND FIRE CONTROL METHODS FOR NUCLEAR
AIR CLEANING SYSTEMS by J.L. Kovach, Nuclear
Consulting Services, INC. ...ciecneacaronna c e s e eeserereaacsaas

DISCUSSION ....cccnvuvenasosccass et e eeaaceasaeaean
MEANS USED TO MAKE SURE THAT THE CONFINEMENT 18
MAINTAINED IN CASE OF FIRE by J. Savornin,
CEA/IPSN/DAS, FIANCE ..ueuveesoseeosnosssssscsassssesacoasananocaa
DISCUSSION .....ic0vvavana c et e s et s aca st es et

RELEASE OF RADIOACTIVITY OUT OF WASTE PACKAGES
UNDER THERMAL STRESS by D. Gruendler, H.W. Brenig,

W. Wurtinger, Gesellschaft fuer Reaktorsicherheit ........... .

vii




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SIMULATION OF EXPLOSIONS IN AIR CLEANING SYSTEMS

AND COMPARISON OF THE RESULTS WITH COMPUTER CODE

PREDICTIONS by W.S. Gregory, B.D. Nichols, R.D. Wade,

Los Alamos National Lab., P.R. Smith, D.L. Fenton,

New Mexico State University ....cuei it ieesnsnsneacsanssos 109

DISCUSSION .. ittt it eneeensstsonaossasssanesansncess 118

FIRE~-ACCIDENT ANALYSIS CODE (FIRAC) VERIFICATION by
B.D. Nichols, W.S. Gregory, Los Alamos National Lab.,
D.L. Fenton, P.R. Smith, New Mexico State University ......... 120

DISCUSSION ... ...ttt iettinesnososnsesasessacasansssnns 128

METHODS FOR AIR CLEANING SYSTEM DESIGN AND ACCIDENT
ANALYSIS by W.S. Gregory, B.D. Nichols, Los Alamos
National Lab. ....c.ieeeesoosessonsssstatsstosssanssassas cees e 129

CLOSING COMMENTS OF SESSION CO-CHAIRMAN KRATZKE .............. 134

SESSION 3

ADSORPTION, ADSORBERS, IODINE RETENTION

MONDAY : August 18, 1986

CHAIRMEN: J.L. Kovach
Nuclear Consulting Service
W.L. Anderson
Consultant

REMOVAL OF RADIOACTIVE GASES BY ZEOLITE by

Y.C. Fan, T.Y. Lee, C.S. Tan, National Tsing

Hua University, C.M. Hsai, R.0. China Atomic

Energy Council ........... Sttt eesas et ee st st eatesaencnenn +s.. 136

L)

IN SITU MEASUREMENTS OF EFFICIENCY OF SILVER
ZEOLITE FOR REMOVAL OF AIRBORNE RADIOIODINE
SPECIES by J.W. Mandler, J.W. Tkachyk, J.T. Case,
J.H. McDaniel, H.K. Peterson, Idaho National

Engineering Lab. ... .iiiiiieeieeeeeenoenocesoeesaoansenas cae e 159

DISCUSSION ...iiitieneneseanasssnannsscanasaananans . 166



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SUMMARY AND RECOMMENDATIONS OF THE NRC/INEL
ACTIVATED CARBON TESTING PROGRAM by C.D. Scarpellino,
C.W. 8ill, Idaho National Engineering Lab. .......c.iceeciceoes 167

DISCUSSION .....citciereenunnensaneneen e s et ee e 202

NUCLEAR-GRADE, GAS-PHASE ADSORBENT IODINE RETENTION
TEST by J.A. Slade, H.M. Philippi, Atomic Energy of
Canada, M.J. Kabat, Ontario Hydro ............ s et e s ae s 205

THE U. V. SPECTROMETRIC METHOD OF ANALYSING CHEMICAL

IMPREGNANTS OF A NUCLEAR GRADE ACTIVE CARBON AND ITS

APPLICATIONS FOR MANAGING THE CARBON FILTER AT A

NUCLEAR REGULATORY LAB. AND PLANTS by Y.S. Kim, Korea

Advanced Energy Research Institute ........ccciiiiiiiiiiiencss 221

REMOVAL OF ORGANIC IODINE COMPOUNDS FROM FLOWING AIR
STREAMS by W.P. Freeman, M.P. King, J.L. Kovach,
Nuclear Consulting SerVICES ... .ciuisernoensessscscscsacsans .. 237

INVESTIGATIONS OF THE AGING OF VARIOUS ACTIVATED

CARBONS IN THE EXHAUST OF A PWR OVER AN EXTENDED

PERIOD OF TIME by H. Deuber, K. Gerlach, V. Giraud,

R. Kaempffer, Kernforschungszentrum Karlsruhe ......eeeeeceesee 243

DEPTH PROFILE OF METHYL IODIDE-131 IN THE TESTING
OF USED AND REGENERATED ACTIVATED CARBONS by
V.R. Deitz, Naval Research Lab. ........cicctveee.s teesensans e 265

DISCUSSION ......cciiiiiiironsnsncaannosnnsa e esanan 277

MULTIPLE USE FILTER CELL - COMPARATIVE MEASUREMENTS
by H.-G-Dillmann, H. Pasler, Kernforschungszentrum
KarlsruUhe ......iiieeeaeeseoeeaoeescaesossossessansoncsssnnseans 278

ix




18th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

PERFORMANCE STUDY ON ACTIVATED CARBON FILTER
SYSTEMS AT THE U.S. ARMY CHEMICAL AGENT MUNITIONS
DISPOSAL SYSTEM (CAMDS) by D.J. Gladden, Capt. M. Post,

Tooele Army Depot . .....ccveaooeeseeessonasnonasnsa tesessaeses. 288

DISCUSSION. « ot ottt enoansasosssascasssssssansssonsssncs 296

CLOSING COMMENTS OF SESSION CO-CHAIRMAN KOVACH ............... 297
SESSION 4

FILTERS, FILTER TESTING

TUESDAY: August 19, 1986
" CHAIRMEN: H.J. Ettinger
R.C. Scripsick
Los Alamos Scientific Lab.

OPENING COMMENTS OF SESSION CO-CHAIRMAN SCRIPSICK ............ 299

THE EFFECTS OF HIGH RELATIVE HUMIDITIES ON HEPA
FILTER MEDIA by B. Normann, Studsvik Energiteknik ............ 300

DISCUSSION ......iiiitecnnnnnns S e e eacse e s 318

HEPA-FILTER BEHAVIOR UNDER HIGH HUMIDITY AIRFLOWS
by C.I. Ricketts, V. Ruedinger, J.G. Wilhelm,
Kernforschungszentrum Karlsruhe ...... Ceetasaasancana veaseases 319

DISCUSSION ......cieevunnes Ce et e e e r ettt et 350

CALIBRATION TESTS OF A LASER FLUORESCENT PARTICLE
SPECTROMETER by Ph. Mulcey, P. Pybot, J. Vendel,
Commissariat a 1'Energie Atomique, France ......... s eseeaneaes 353

DISCUSSION ......... ceseseeans Cetiaseteas st et oaasen 362



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

A NEW LIGHT SCATTERING SPECTROSCOPY TECHNIQUE
FOR RAPID ASSESSMENT OF FILTER MEDIA by Y.W. Kim,
Lehigh University .......c0ciuieenn e s e st st et et sttt et aasanaa 363

DISCUSSION ...ttt teiutetenasnosacescsosessnsesnansanss 373

HEPA FILTRATION AND MONITORING SYSTEM FOR AN

UNDERGROUND NUCLEAR WASTE REPOSITORY by

P.8. Parthasarathy, J. Shome, Bechtel National

Incorporated ... ii i e it itaeaeeatactesciaatasasssssasrsonsnsssenes 378

DISCUSSION ...ttt ineeioeneetosncsoecnsosansasnsssssas 391

MEASUREMENTS OF REMOVAL EFFICIENCIES PERFORMED

ON POWDER METAL AND FIBER METAL CARTRIDGES TO BE

USED IN URANIUM ENRICHMENT FACILITIES AND GLOVEBOX

EXHAUST DUCTS by H.-G. Dillmann, W. Bier, G. Linder,

K. Schubert, Kernforschungszentrum Karlsruhe ...........c00.. . 392

EXPERIMENT ON A MULTILAYER TYPE AIR FILTER FOR THE
FILTRATION OF SODIUM AEROSOL by N. Otake, 0. Nozaki,
Nippon Muki Co., Ltd. ... eieneetenonsscaecsosassassscsonsnsans 408

DEVELOPMENT AT THE KARLSRUHE NUCLEAR RESEARCH CENTER

({KfK) OF REMOTELY OPERATED FILTER HOUSINGS AND

FILTER ELEMENTS FOR REPROCESSING PLANTS by

K. Jannakos, H.J. Becka, G. Potgeter, J. Furrer,
Kernforschungszentrum Karlsruhe .........cueeevenionssanacsacss 426

CLOSING COMMENTS OF SESSION CO~-CHAIRMAN ETTINGER ............. 442

xi




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SESSION 5

STANDARDS AND REGULATIONS

TUESDAY: August 19, 1986
CHAIRMAN: W.H. Miller, Jr.
Sargent & Lundy Co.

OPENING COMMENTS OF SESSION CHAIRMAN MILLER ........cc.00:000. 444

REPORT ON THE 1985 CONAGT FIELD TESTING WORKSHOPS
by D.M. Hubbard, Duke Power COMPANY . ...t etsourosonesonasssaos 445

DISCUSSION ..ttt ittt ttenneseuoeesoeesooassnassnsanasas 453

HIGHLIGHTS OF PROPOSED CHANGES TO ANSI/ASME N509-80
by S.C. Ornberg, Sargent & Lundy CO. +uuie et oeoieanocenocaas 454

HIGHLIGHTS OF PROPOSED CHANGES TO ANSI/ASME N510-1980
TESTING OF NUCLEAR AIR-CLEANING SYSTEMS by D.D. Whitney,
Scarmento Munic. Util. Dist. ...ttt ttreeensotecsasscnasann 469

AN ASME CODE FOR FIELD TESTING OF NUCLEAR SAFETY

RELATED GAS PROCESSING SYSTEMS by S.A. Hobart, Electric

Power Research Inst. F.J. Cannito, American Nuclear

Insurers, L.B. Nesbitt, General Electric Company,

D.P. Werkeiser, American Nuclear Insurers, J.M. Pleva,

Tennessee Valley Authority, R. Reda, Quadrex Corp. ........... 476

REVIEW OF CURRENT HALIDE AND AEROSOL LEAK TESTING
METHODS OF NUCLEAR AIR TREATMENT SYSTEMS, COMPONENTS
"AND BANKS by J.W. Jacox, Jacox Associates ......ceieveeoccenca 486

DISCUSSION .. ittt it vonassassassocansnssscasacanssnnas 509



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

CONFLICTS AND MISAPPLICATIONS OF ANSI N509, N510 USNRC
REGULATORY GUIDE 1.52 AND 1.140 by J.L. Kovach, Nuclear
Consulting SerVICEeS ... ittt enteeeeaoesatseaseseseeoonsasas 511

DISCUSSION ..... t et e e e e e i a e e e e e aa e 518

CONTROVERSIAL ISSUES WITH AIR CLEANING AT NUCLEAR
POWER STATIONS by R.R. Bellamy, U.S. Nuclear
Regulatory CommisSsSion .......cuieieeoenseinsssesseaseccancansa 519

DISCUSSION ...ttt et etarsunoarsarosssnessocasannoas 524

REACTIVE INSPECTION RESPONSE OF NRC REGION III TO
POTENTIAL TECHNICAL DEFICIENCIES IDENTIFIED IN
RECENT NUCLEAR AIR CLEANING CONFERENCE PAPERS by

C.F. Gill, U.S8. Nuclear Regulatory Commission .........cc000.. 527

DISCUSSION ..ttt i iieeinnseesesaaesacssossssosssnasasns 545

CLOSING COMMENTS OF SESSION CHAIRMAN MILLER ...........00000.. 546
SESSION 6

KRYPTON, RADON, TRITIUM, CARBON-14 TREATMENT

TUESDAY: August 19, 1986
CO-CHAIRMEN: W. Motes
Westinghouse Idaho Nuclear
A.G. Croff
Oak Ridge National Lab.

OPENING COMMENTS OF SESSION CO-CHAIRMAN CROFF ..........cc.0.. 548

FINAL RESULTS AND CONSEQUENCES OF THE DEVELOPMENT

OF A CRYOGENIC KRYPTON SEPARATION SYSTEM by E. Hutter,

J. Amend, R. von Ammon, W. Bumiller, G. Neffe,
Kernforschungszentrum Karlsruhe .......iciteieiveetestecasanss 549

xiii




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

KRYPTON RECOVERY BY CRYOGENIC DISTILLATION
WITHOUT PRECEDING OXYGEN ELIMINATION by L. Geens,
W.R.A. Goossens, J. Marien, S.C.K./C.E.N. ........ ..., hese s e 560

PILOT PLANT DEVELOPMENT FOR ADSORPTIVE KRYPTON

SEPARATION FROM DISSOLVER OFF-GAS by H. Ringel,
Kernforschungsanlage Julich, R. Printz, Wissenschaftlich-
Technische IngenieurberatuUng ......c.eiettnienerioneranaenoesnn 566

DISCUSSION . ...ttt eerneeesonnoaosasssoeesasnsaonoaanns 5717

CONTAINMENT OF KRYPTON-85 BY AN ION-IMPLANTATION/

SPUTTERING PROCESS USING RARE EARTH ALLOYS by

E.D. McClanahan, R.W. Moss, E.N. Greenwell, E.R.

Bradley, E.L. McDonald, Pacific Northwest Lab. ..........0.... 578

DISCUSSION ittt ittt etnterenaseoneeessassanacnssasass 600

CONDITIONING OF RADIOKRYPTON USING ION SPUTTER
PUMPS by J. Romer, E. Henrich, T. Fritsch,
Kernforschungszentrum Karlsruhe

CLOSING COMMENTS OF SESSION CO-CHAIRMAN MOTES

VOLUME 2

SESSION 7

VENTILATION AND AIR CLEANING IN REACTOR OPERATIONS

TUESDAY: August 19, 1986
CHAIRMEN: R.R. Bellamy

U.8. Nuclear Regulatory Commission
A.G. Evans

E.I. DuPont de Nemours

OPENING COMMENTS OF SESSION CO-CHAIRMAN BELLAMY .............. 617

xiv




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

DESIGN APPLICATIONS FOR PROPOSED NEW SOURCE TERMS
by R.G. Eble, Jr., Duke Power COMPANY .««s v estvreinnsosansonons €618

DISCUSSION ..ttt ittt nesoenstossesansossesosonses 625

CONTROL ROOM HABITABILITY STUDY - FINDINGS AND
RECOMMENDATIONS by J.W. Driscoll, Argonne National Lab. ...... 627

DISCUSSION .. ettt ittt enersannesonsssosasansnsacsnsnna 6314

CAPTURE OF IODINE IN SUPPRESSION POOLS by
P.C. Owczarski, W.K. Winegardner, Pacific Northwest Lab. ..... 636

ABSORPTION OF AIRBORNE MOLECULAR IODINE BY

WATER SPRAYS by M.F. Albert, Consultant, R.P.

Wichner, Oak Ridge National Lab., P.K. Baumgarten,

E.I. DuPont de NEeMOUIZS ... ut i tnesnssoasssoassasesssnesassns 645

DISCUSSION ..ttt ittt titntsaesonssesanestaenoansnsssns 662

LOWERING COSTS AND ENHANCING SAFETY WITH THE
NUCLEAR-KARLSRUHE FILTER SYSTEM by M. Ohlmeyer,
W. Stotz, Kernforschungszentrum Karlsruhe .........icieeeesses 663

SIMULATION OF VENTILATION NETWORKS: PRESENTATION

OF THE SAFETY CODE PIAF COMPLEMENTARY WITH FLUID

MECHANICS CODES by Ph. Perdriau, S. Raboin, SGN,

Ph. Mulcey, CEA, G. Martin, Ph. Pruchon,

COGEMA, FPIAINCE it ittt s oot estansnsaasasestsnassoosoasassoseanenas 674

CLOSING COMMENTS OF SESSION CO-CHAIRMAN BELLAMY .............. 685

Xv




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SESSION 8

WEDNESDAY: August 20, 1986

CHAIRMEN: C.B. Bastin
U.8. Department of Energy
R.T. Jubin
Oak Ridge National Lab.

OPENING COMMENTS OF SESSION CO-CHAIRMAN BASTIN ............... 687

AEROSOL~-SOURCE TERM IN THE HEAD-END-DISSOLVER

OFF-GAS OF A REPROCESSING PLANT by J. Furrer,

A. Linek, R. Krissel, K. Jannakos,

Kernforschungszentrum Karlsruhe, F.-J. Herrmann,

B. Nemes, Wiederaufarbeitungsanlage Karlsruhe ........ccc000.. 688

DISCUSSION ....ittiiieeeeneroenoasansasacnannsoananns .. 705

AEROSOL RETENTION OF A DISSOLVER OFF-GAS SYSTEM
by K. Nagel, J. Furrex, Kernforschungszentrum
Karlsruhe .......oieiiineesenossassesansasassssaasonssscaasesass 706

PARTITIONING OF IODINE IN OFFGAS GENERATED BY

DISSOLUTION OF SPENT NUCLEAR FUEL by J.F. Birdwell,

Oak Ridge National Lab., F.E. Weber, The University

Of TennNesSSee ....ceseceresecsnnnnean St et essa s e e e aresaas o ns 717

BEHAVIOUR OF A SORBENT MATERIAL (AC 6120) FOR IODINE

REMOVAL IN THE PRESENCE OF NITROGEN OXIDE by J.M.

Maurel, D. Vigla, Commissariat a 1‘Energie

AtOomIQUE, FPranCe ... ..ueieeeeeeasaoseaasesosaseesasssssasassaess 730

THORON FILTER DESIGN FOR THE OFF-GAS LINE OF THE ITREC
REPROCESSING PLANT by T. Candelieri, E.N.E.A. Trisais, Italy,
G. Curzio, A. Mori, Pisa University ......c....... Casecssaseans 739

xvi



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

DEMONSTRATION OF THE IODINE AND NQ, REMOVAL SYSTEMS IN

THE OAK RIDGE NATIONAL LABORATORY (ORNL) INTEGRATED

EQUIPMENT TEST (IET) FACILITY by R.T. Jubin, B.E. Lewis,

Oak Ridge National Lab. .....eei et eeseeneetesassassosansana 749

EXPERIMENTAL EVALUATION OF NO, AND I, RETENTION DURING
THE SCRUBBING OF DISSOLVER OFF-GAS by R.M. Counce, W.S.
Groenier, -R.T. Jubin, Oak Ridge National Lab. ..........ci00... 767

DISCUSSION . ...ttt ittt i tsnansueessssssnasssasasanssnas 774

AN ENVIRONMENTAL TEST CHAMBER FOR DEMONSTRATING IN-CELL
CLEANUP OF FUEL REPROCESSING PLANT ATMOSPHERES by B.B.
Spencer, Oak Ridge National Lab. .......ciiiiieieeneeeeenennas 775

CLOSING COMMENTS OF SESSION CO-CHAIRMAN JUBIN ................ 786

PANEL SESSION S

ADSORBER FIRES

WEDNESDAY: August 20, 1986
MODERATOR: J.L. Kovach
Nuclear Consulting Service

PANEL

MEMBERS: C. Flis
Indiana & Michigan Electric Co.
H. Deuber
Kernforschungszentrum Karlsruhe
R.R. Bellamy
U.S. Nuclear Regulatory Commission
W. Mathewes
Kraftwerk Union
W. Holmes
American Nuclear Insurers

OPENING COMMENTS OF PANEL MODERATOR KOVACH ..........c00uicenen 788

ADSORBER BED FAILURE DUE TO FIRE SUPPRESSION
SYSTEM WATER by C. Flis, Indiana & Michigan Electric Co. ..... 789

xvii




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE
FIRES IN NUCLEAR POWER PLANTS AND THEIR INFLUENCE

ON THE RETENTION OF RADIOIODINE BY IODINE FILTERS
by H. Deuber, V. Giraud, Kernforschungszentrum Karlsruhe ..... 792

FIRE PROTECTION FROM A REGULATORY VIEWPOINT by

R.R. Bellamy, U.S8. Nuclear Regulatory Commission ............. 795
'~ ADSORBER FIRES by W. Mathewes, Kraftwerk Union ......... Cesaas 796
ADSORBER FIRES by W. Holmes, American Nuclear Insurers ....... 797

ADSORBER FIRES by J.L. Kovach, Nuclear Consulting

BT VIS & vt s e ot oo oseaseoocsse sosessascaccssnessssssasassasesns 799
PANEL DISCUSSION . it i ittt ettt nonssstonaeansannonasssacnscsases 800
AUDIENCE DISCUSSION ... it et ereenesnsonsecansnnane et et s e 802

PANEL SESSION 10

NUCLEAR CARBON TEST PROTOCOLS

WEDNESDAY: August 20, 1986
MODERATOR: C.A. Willis
U.S. Nuclear Regulatory Commission

PANEL

MEMBERS: J.D. Ludwick
Environmental Engineering & Testing
C. Scarpellino
E G & G Idaho Co.
M. Paska
American Air Filter Co.
J.R. Pearson
Nuclear Containment Systems
C. 8il1l
E G & G Idaho Co.

xviii

-



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

THE CHARCOAL TESTING DILEMA by C.A. Willis,
Nuclear Regulatory Commission .........cteeereeneseons Gt e e e 814

NUCLEAR CARBON TEST PROTOCOLS by J.D. Ludwick,
Environmental Engineering & Testing .....veeeiieieroecencncncan 820

NUCLEAR CARBON TEST PROTOCOLS by C. Scarpellino,
EG&GIdahO Incl 4 B 8 0 5 4 0 4 0 ¥ & P B B B8 3 A S A8 B S s b s sae s A s s e 822

NUCLEAR CARBON TEST PROTOCOLS by M. Paska,
American Alr Filter CoO. veieieeeeeeeeineneeoeseseaeasssosenenas 823

NUCLEAR CARBON TEST PROTOCOLS by J.R. Pearson,
Nuclear Containment Systems ........... c et e st e e e 824

NUCLEAR CARBON TEST PROTOCOLS by C. Sill,
E G & G IAaho INC. «.ccceeeeesoseerssosensasosssosnacsesonsacsanss 825

AUDIENCE DISCUSSION .....iiiinintennnanas T 828

SESSION 11

WORKING LUNCHEON

WEDNESDAY: August 20, 1986
CHAIRMAN: M.W. First
Harvard School of Public Health

NUCLEAR POWER AND NUCLEAR WASTE; WHAT GOOD ARE THEY?
by Dixy Lee Ray, Consultant ........iieieeseeacaesoossanossnceas 843

xix




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

SESSION 12

GOVERNMENT-INDUSTRY MEETING ON FILTER, MEDIA AND MEDIA TESTING

WEDNESDAY: Augqust 20, 1986

CHAIRMEN: M.W. First
Harvard School of Public Health
H. Gilbert
Consultant
OPENING COMMENTS OF SESSION CO-CHAIRMAN FIRST .......... e e 851

HEPA FILTER TEST ACTIVITIES AT THE DEPARTMENT
OF ENERGY by J.F. Bresson, Department of Energy ......cceece.. 852

OPERATIONAL EVALUATION OF THE HIGH FLOW ALTERNATIVE

FILTER TEST SYSTEM by R.C. Scripsick, Los Alamos

National Lab., R.L. Smitherman, S.A. McNabb, Martin

Marietta Energy SYystems ......cieeeotnessecnensasacsssasansnas 863

DISCUSSION . .iiiiiieetanneransscaneosasnasosasansnensa 886

LIMITS OF HEPA FILTERS OPERATION UNDER HIGH TEMPERATURE
CONDITIONS by A. Briand, J.C. Laborde, Ph. Mulcey,
Commissariat a 1'Energie Atomigue, France .........ceceueenocas 890

DISCUSSION .......c.00... C et et i Citecenana 904

COLLECTION OF AEROSOLS IN HEPA FILTERS by R.P. Pratt,
B.L. Green, United Kingdom Atomic Energy Authority ........... 305

DISCUSSION .......... Ciereccanceeanas Cet e eereeenaean 918

EVALUATION OF HIGH CAPACITY FILTERS by K. Terada, J.A.
McIntyre, Rockwell International, J.S. Stone, Stone
Environmnental Engineering Services ..........ceseesesaus veeva.. 921

DISCUSSION ....ccieevineanoocacsseascns Ceceraceneenns 932



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

THE HIGH-EFFICIENCY FILTER IN NUCLEAR AIR CLEANING
by H. Gilbert, Consultant ......... ittt ertvnsinesancsanes .. 933

DISCUSSION ..ot iiieiciiitinsnraseononsensssssnannnsns 946

DEVELOPMENT OF GLASS-FIBER HEPA FILTERS OF HIGH

STRUCTURAL STRENGTH ON THE BASIS OF THE ESTABLISHMENT

OF THE FAILURE MECHANISMS by V. Ruedinger, C.I. Ricketts,

J.G. Wilhelm, Kernforschungszentrum Karlsruhe, W. Alken,

Carl Freudenberg .......ciie it iieietassonsesasassnssosessas 9147

DISCUSSION ... ...ttt itntiinennonnonaasseenesonosesas 965

RIGID TRUSS-LIKE SEPARATOR AS ALTLERNATIVE TO
CORRUGATED FOIL FOR HEPA FILTERS by B. Agnew,

Ajr Filtering Institute ..... .. ittt iinnenennannennnssnns 967

DISCUSSION ......... Gt et e cee e s ettt e 976

CLOSING COMMENTS OF SESSION CO-CHAIRMAN GILBERT .............. 978
SESSION 13

SAMPLING, MONITORING, TESTING

THURSDAY: August 21, 1986
CHAIRMEN: M.J. Kabat
Ontario Hydro
C.F. Gill
U.S. Nuclear Regulatory Commission

OPENING COMMENTS OF SESSION CO-CHAIRMAN GILL ................. 980

xxi




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

CONTINUOUS INTEGRATED IODINE-129, CARBON-14,

ANTIMONY-125, TRITIUM, AND KRYPTON-85 OFF-GAS

MONITOR FOR NUCLEAR FUEL REPROCESSING PLANTS

by G.J. McManus, S.J. Fernandez, B.G. Motes,

Westinghouse Idaho NUClear ... ittt otniesoneeaannnnnns e va. 981

DISCUSSION ... ittt e s nssasoesoanosonassssssnonoeeess 1000

PERFORMANCE EVALUATION OF THE AIR EXHAUST SAMPLING

AND MONITORING SYSTEMS AT THE BRUCE-A NUCLEAR

GENERATING STATION by K.E. Curtis, A. Guest,

Ontario HYGZ O, ..cuue it i eneeseenaseesasnosssssssesannossnssas 1002

DISCUSSION ... ittt ittt tatenssonsnocaansessnossessas 1017

MONITORING GASEOUS RADIOIODINE AT POWER REACTORS by
J.W. Mandler, S.W. Duce, J.W. Tkachyk, E G & G Idaho,
J.Y. Lee, C.A. Willis, U.S8. Nuclear Regulatory Comm. ......... 1019

DISCUSSION ...ttt ittt ettt easonaseoncsennsanstanensas 1030

A REVIEW OF MONITORING, SAMPLING AND ANALYSIS OF

AIRBORNE REACTOR EFFLUENTS IN POST ACCIDENT CONCENTRATIONS

by A.P. Hull, Brookhaven National Lab., J.R. White,

U.S8. Nuclear Regulatory Commission ....c.ieieeetunnceoeneoneceean 1032

PRELIMINARY DOSE ASSESSMENT OF THE CHERNOBYL ACCIDENT
by A.P. Hull, Brookhaven National Lab. ..... Gt et a s e s 1056

ENVIRONMENTAL CONTAMINATION FROM A GROUND-LEVEL

RELEASE OF FISSION PRODUCTS, JANUARY 11, 1985 by

R.C. Stupka, G.S. Kephart, P.D. Rittmann, Rockwell

Hanfocd Operatlons .....ececeneeeenecsans C e e e s s aanses s ..1095

DISCUSSION ... tiieniinecenacaensonsosessossnsunsonens 1115

xxii



19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

DESIGN AND TESTING OF A SAMPLING LINE AT THE STACK

OF A NUCLEAR POWER PLANT by L.C. 8Scholten, N.V. tot

Keuring van Elektrotechnische Materialen, P.J.C.

Letschert, N.V. Gemeenschappelijke Kernenergiecentrale

Nederlam@ ... oeeeeeeeeeaosossaseasasosaetoasasassasasseasssaes 1116

PANEL SESSION 14

FIELD TEST EXPERIENCES

THURSDAY: August 21, 1986
MODERATOR: W.H. Miller, Jrx.
Sargent & Lundy Co.

PANEL

MEMBERS: W. Gintor
Pacific Gas & Electric Co.
J.W. Jacox
Jacox Associates
W. Paschal, D.L. McQueen
Sargent & Lundy Co.

OPENING COMMENTS OF PANEL MODERATOR MILLER ................... 1129

DIABLO CANYON POWER PLANT GUIDELINES FOR
PROTECTION OF CARBON FILTERS by W. Ginter,
Pacific Gas & EleCtric CO. i i it eeeeeeotoeeasesasnasancsnsnas 1130

DISCUSSION ..ttt iivtioneesosasaseanasassenasassannssas 1136

CONTROL ROOM TEMPERATURE SURVEY AT A P.W.R.
NUCLEAR POWER STATION by P.E. Olson, Flakt ................... 1139

DISCUSSION ...t ittt et enrorecesnsoseesesonossscnasaasaans 1145

xxiii




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

FILTER TESTING EXPERIENCE by W.B. Paschal, D.L. McQueen,
Sargent & Lundy C0O. ..t er et eneeesessanassssassessonsansssans 1148

DISCUSSION .. ittt ittt sanacasosnecssosonasoancsossss 1157

HOW SMALL PROBLEMS BECOME BIG ONES, OR WHY DO WE
TEST NATS? by J.W. Jacox, Jacox Associates ................ ... 1161

AUDIENCE DISCUSSION .. .u it ivtrtnotasesoacsosatoossasonasssaasees 1167

PLENARY SESSION 15

OPEN END

THURSDAY: August 21, 1986
CHAIRMAN: M.W. First,
Harvard School of Public Health

CIRCULAR FILTER BAG CHANGE LADDERACK SYSTEM
VIDEO PRESENTATION by B.L. Stewart, United
Kingdom Atomic Energy AUthority .....cc.iiiiieinneeeennesaacenns 1174

PARAMETRIC RELATIONSHIPS IN GAS DESORPTION by
L.A. Jonas, B.E. Walker, Hughes Asscociates, Inc.
J.K. Thompson, Naval Research Lab. ......iciiiitiitnnccanasoas 1176

DISCUSSION ..... it iietooeecacassessounnssenssonanns 1185

EXPERIENCE WITH TEMPORARY CARBON FILTERS TO
REDUCE AIRBORNE IODINE IN CONTAINMENT DURING
AN OUTAGE by J.R. Edwards, Charcoal Service COIp. ..cieisveasa 1186

xxiv




19th DOE/NRC NUCLEAR AIR CLEANING CONFERENCE

ALTERNATIVE APPROACH TO NUCLEAR AIR CLEANING
IN WASTE REPOSITORIES by R.F. Holub, Bureau of Mines .........

THE PARTICLE SIZE DISTRIBUTION OF DOP AEROSOL,

GENERATED BY SLIT NOZZLE VS LASKIN NOZZLE GENERATOR

by B.J. Kovach, Nuclear Consulting Services, Ao-Yuan

Yu, Harvard School of Public Health ...... ..t erernnnnsns

DISCUSSION ... ittt it ieecesosoosassosassasnosscnssansa

INDEX OF AUTHORS AND SPEAKERS . ..... ...ttt tuintnenonaecoassnans

LIST OF ATTENDEES ot oo s eeeesoeeesesesensneaeeeenanannas e

XXV




