
PROCEEDINGS of the 

CONF-820833 

Volume 2 

17th DOE NUCLEAR AIR CLEANING CONFERENCE ,. 

Held in Denver, Colorado 

2-5 August 1982 

Sponsors: U.S. Department of Energy 

The Harvard Air Cleaning Laboratory 

Editor 

Melvin W. First 

Published 

February, 1983 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

p ROG RAM corm I TTEE 

W.L. Anderson 

R.R. Bellamy 

J.F. Bresson 

C.A. Burchsted 

T.O. Chee 

H.L. Ettinger 

W.P. Garruuill 

H. Gilbert 

M.J. Kabat 

J.L. Kovach 

D.W. Moeller 

T.R. Thomas 

CONFERENCE CHAIRMAN 

Melvin W. First 
Harvard Air Cleaning Laboratory 

ii 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

TABLE OF CONTENTS 

VOLUME I 

FOREWORD ••••.•.••••••••••.•.•••••••.••••••••••••••••••.•••••••••• l l l 

Session 1 

OPENING OF THE CONFERENCE 

Monday: August 2, 1982 
CHAIRMAN: D.W. Moeller 

Barvard School of Public Health 

WELCOME by James R. Nicks, U.S. 
Department of Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

WELCOME AND OBJECTIVES OF CONFERENCE by Melvin 
W. First, Harvard Air Cleaning Laboratory ...................... 10 

KEYNOTE ADDRESS by Roger J. Mattson, U.S. 
Nuclear Regulatory Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

DISCUSSION ................................................. 20 

INVITED PAPER: 

POTENTIAL AIR CLEANING PROBLEMS IN FUSION REACTORS 
by J.G. Crocker, EG&G Idaho, Inc. ........................ 21 

REPORT: 

NUCLEAR STANDARDS AND SAFETY PROGRESS IN NUCLEAR STANDARDS 
DEVELOPMENT by James F. Fish, Consultant.................. 36 

Session 2 

FUEL REPROCESSING 
Tuesday: August 3, 1982 
CO-CHAIRMEN: J.L. Kovach 

J .. W. Jacox 
Nuclear Consulting Service 

BALANCE AND BEHAVIOR OF GASEOUS RADIONUCLIDES RELEASED 
DURING INITIAL PWR FUEL REPROCESSING OPERATIONS by A. 
Leudet, P. Miguel, J.P. Goumondy, G. Charrier, Commissariat 
a 1 ' Energ ie A tomique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

iii 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

TIME-DEPENDENT ANALYSES OF DISSOLVER OFF-GAS CLEANING 
INSTALLATIONS IN A REPROCESSING PLANT by K. Nagle, J. 
Furrer, Kernforschungszentrum Karlsruhe and G. Becker, 
W. Obrowski, Y.P. Seghal, J. Weyman, Technische Univer. 
Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

DISCUSSION ................................................ 74 

A MODEL OF IODINE-129 PROCESS DISTRIBUTIONS IN A NUCLEAR 
FUEL REPROCESSING PLANT by G.J. McManus, F.A. Duce, S.J. 
Fernandez, L.P. Murphy, Exxon Nuclear Idaho Co ................... 75 

DISCUSSION ................................................ 9 8 

CARBON DIOXIDE - KRYPTON SEPARATION AND RADON REMOVAL FROM 
NUCLEAR FUEL REPROCESSING OFF-GAS STREAMS by P.M. Hirsch, 
K.Y. Higuchi, J. Abraham, General Atomic Company ................. 99 

DISCUSS ION ................................................ 12 2 

ADSORPTION OF GASEOUS Ru04 BY VARIOUS SORBENTS II by Lj. 
Vujisic, R. Nikolic, Boris Kidric Institute of Nuclear 
Sciences-Vinca ................................................... 12 3 

DISCUSSION ................................................ 130 

TEST RESULTS IN THE TREATMENT OF HTR REPROCESSING OFF-GAS 
by H. Barnert-Wiemer, B. Bendick, B. Juergens, A. Nafissi, 
H. Vygen, Kerforschungsanlage Juelich and W. Krill, Nukem, 
Hanau ............................................................ 131 

SOURCE TERM AND MATERIAL TRANSPORT 

SURFACE DEPOSITION OF RADON DECAY PRODUCTS WITH AND WITHOUT 
ENHANCED AIR MOTION by S.N. Rudnick, E.F. Maher, W.C. Hinds, 
M.W. First, Harvard Air Cleaning Laboratory ...................... 151 

DISCUSSION ................................................ 170 

FORMATION AND CHARACTERIZATION OF FISSION-PRODUCT AEROSOLS 
UNDER POSTULATED HTGR ACCIDENT CONDITIONS by I.N. Tang, H.R. 
Munkelwitz, Brookhaven National Laboratory ....................... 172 

CLOSING REMARKS OF SESSION CHAIRMAN .............................. 181 

Session 3 

RADIOIODINE 

Tuesday: August 3, 1982 
CO-CHAIRMEN: T.R. Thomas 

J.D. Christian 
Exxon Nuclear Idaho Co. 

ORGANIC IODINE REMOVAL FROM SIMULATED DISSOLVER OFF-GAS STREAMS 
USING PARTIALLY EXCHANGED SILVER MORDENITE by R.T. Jubin, Oak 
Ridge National Laboratory ...............•........................ 183 

iv 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

DISCUSSION ................................................. , 197 

A PARAl'1ETRIC STUDY ON REMOVAL EFFICIENCY OF IMPREGNATED ACTI­
VATED CHARCOAL AND SILVER ZEOLITE FOR RADIOACTIVE METHYL 
IODIDE by H. Shiomi, Y. Yuasa, A. Tani, Nippon Ato~ic Industry 
Group Co., Ltd. M. Ohki, T. Nakagawa, Toshiba Corp. ···········~· 199 

DISCUSSION ................................................ 222 

DATA ANALYSIS OF IN-PLACE TESTS OF IODINE FILTERS IN THE 
FRENCH NUCLEAR FACILITIES by P. Mulcey, L. Trehen, J.L. Rouyer, 
Institut de Protection et de Surete Nucl~aire ................... 223 

DISCUSSION 

IODINE FILTERING FOR FRENCH REPROCESSING PLANTS by G. Bruzzone, 
J.L. Rouyer, Ph. Mulcey, A. Vaudano, Commissariat a.· l'Energie 

237 

Atomique ........................................................ 239 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 7 

RETENTION OF ELEMENTAL RADIOIODINE BY DEEP BED CARBON FILTERS 
UNDER ACCIDENT CONDITIONS by H. Deuber, J.G. Wilhelm, 
Kernforschungszentrum Karlsruhe ................................. 248 

DISCUSSION ................................................ 277 

EXPERIENCES WITH A CHARCOAL GUARD BED IN A NUCLEAR POWER PLANT 
by L.C. Scholten, N.V. KEMA Lahoratories ........................ 278 

DISCUSSION ................................................ 284 

DEPOSITION OF AIRBORNE RADIOIODINE SPECIES ON SURFACES OF METALS 
AND PLASTICS by M.J. Kabat, Ontario Hydro ....................... 285 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9 7 

CLOSING REMARKS OF SESSION CHAIRMAN ............................. 301 

Session 4 

WASTE PROCESSING 
Tuesday: 
CO-CHAIRMEN: 

OPENING REMARKS OF SESSION CHAIRMAN 

August 3, 1982 
M.J. Kabat 
C.H. Cheh 
Ontario Hydro 

OFF-GAS CHARACTERISTICS OF LIQUID-FED JOULE-HEATED CERAMIC 

304 

MELTERS by R.W. Goles, G.J. Sevigny, Pacific Northwest Lab ...... 305 

IMMOBILIZATION OF KRYPTON-85 IN ZEOLITE SA+ by A.B. 
Christensen, J.A. Del Debbio, D.A. Knecht, J.E. Tanner, 
S.C. Cossel, Exxon Nuclear Idaho Company .......................• 333 

DISCUSSION ............................................... 357 

v 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

THE LONG-TERM STORAGE OF RADIOACTIVE KRYPTON BY FIXATION IN 
ZEOLITE SA+ by R.D. Penzhorn, H. Leitzig, K. Gunther, P. Schuster 
H.E. Noppel, Kernforschungszentrum Karlsruhe .................... 385 

DISCUSSION ................................................. 3 7 0 

VOLATILIZATION AND TRAPPING OF RUTHENIUM IN HIGH TEMPERATURE 
PROCESSES by M. Klein, C. Weyers, W.R.A. Goossens, SCK/CEN, 
Nuc 1 ear Energy Center ........................................... 3 71 

DISCUSSION ................................................. 380 

RADIOCARBON TREATMENT SYSTEMS 

PLANT FOR RETENTION OF 14c IN REPROCESSING PLANTS FOR LWR 
FUEL ELEMENTS by H. Braun, Federal Ministry of the Interior, 
F.R.G., H. Gutowski, Linde AG, Hollriegelskreuth, H. Bonka, 
Technical Univ. Aachen, D. Grundler, GRS, Cologne ............... 381 

MECHANISM OF THE C02-Ca(OH)2 REACTION by V.S. Chew, C.H. 
Cheh, R.W. Glass, Ontario Hydro ................................. 400 

DISCUSSION ................................................. 413 

14c RELEASE AT LIGHT WATER REACTORS by c. Kunz, New York 
State Department of Health ...................................... 414 

DISCUSSION ................................................. 429 

CARBON-14 IMMOBILIZATION VIA THE Ba(OH)2·8H20 PROCESS by G.L. 
Haag, J.W. Nehls, Jr., G.C. Young, Oak Ridge National Lab ....... 431 

DISCUSSION ................................................. 4 54 

CLOSING REMARKS OF SESSION CHAIRMAN ............................. 455 

Session 5 

FILTRATION AND FILTER TESTING I 
Tuesday: 
CO-CHAIRMEN: 

August 3, 1982 
H.T. Ettinger 
Los Alamos National Lab. 
B.V. Gerber 
U.S. Army Arradcom Chemical 
Systems Laboratory 

VERTICAL REMOVABLE FILTERS IN SHIELDED CASING FOR RADIOACTIVE 
CELLS AND PROCESS GASEOUS WASTES by M. Prinz, S.G.N ............ 457 . 

DISCUSSION ................................................ 480 

DEVELOPMENT OF FILTERS AND HOUSINGS FOR USE ON ACTIVE PLANT 
by S. Hackney, R.P. Pratt, U.K. Atomic Energy Authority ........ 482 

DISCUSSION ................................................ 503 

AEROSOL FILTRATION WITH METALLIC FIBROUS FILTERS by M. Klein, 
W.R.A. Goossens, SCK/CEN Nuclear Energy Center ................. 504 

vi 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 2 

EVALUATION OF PERMANENTLY CHARGED ELECTROFIBROUS FILTERS by 
A.H. Biermann, B.Y. Lum, W. Bergman, Lawrence Livermore National 
Laboratory ...................................................... 523 

EVALUATION OF PROTOTYPE ELECTROFIBROUS FILTERS FOR NUCLEAR 
VENTILATION DUCTS by W. Bergman, W.D. Kuhl, A.H. Biermann, J.S. 
Johnson, B.Y. Lum, Lawrence Livermore National Laboratory ....... 548 

DISCUSSION 574 

A NEW METHOD OF DETERMINING THE OVERALL PARTICLE DECONTAMINATION 
FACTOR FOR MULTIPLE OFF-GAS CLEANING COMPONENTS IN REPROCESSING 
PLANTS by J·. Furrer, A. Linek, Kernforschungszentrum Karlsruhe .. 576 

DISCUSSION 

IN-SITU CONTROL OF FILTRATION SYSTEMS IN FRANCE: 5 YEAR~ . 
EXPERIENCE by J. DuPoux, Institut de Protection et de Surete 

590 

Nucleaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 

CONTAMINATION CONTROL AND PERSONNEL PROTECTION 

AIR CLEANING PHILOSOPHY IN A NUCLEAR MATERIALS FABRICATION PLANT 
by F.Y. Ward, R.E. Yoder, Rockwell International ................ 602 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 610 

SYSTEM OPERATIONAL TESTING OF MAJOR VENTILATION SYSTEMS FOR A 
PLUTONIUM RECOVERY FACILITY by F.J. Linck, Jr., Rockwell 
International . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612 

DISCUSSION 622 

CLOSING REMARKS OF SESSION CHAIRMAN ............................. 623 

VOLUME II 

Session 6 

ADSORPTION 
Wednesday: 
CO-CHAIRMEN: 

August 4, 1982 
C.A. Burchsted 
Oak Ridge National Laboratory 
V.R. Deitz 
Naval Research Laboratory 

NEW ADSORBENT, SILVER-ALUMINA FOR RADIOACTIVE IODINE FILTER 
by M. Kikuchi, K, Funabashi, F. Kawamura, H. Yusa, H. 
Tsuchiya, Energy Research Laboratory, Hitachi, Y. Takashima, 
Nuclear Power Plant Engineering Department, Hitachi ............. 626 

DISCUSSION ................................................ 639 

vii 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

CHARCOAL PERFORMANCE UNDER SIMULATED ACCIDENT CONDITIONS 
by V.R. Deitz, Naval Research Laboratory ........................ 641 

DISCUSSION ................................................. 
TEDA VS. QUINUCLIDINE: EVALUATION AND COMPARISON OF TWO 
TERTIARY AMINE IMPREGNANTS FOR METHYL IODIDE REMOVAL FROM 
FLOW AIR STREAM by J.L. Kovach, J.J. Grimm, W.P. Freeman, 

650 

Nuclear Consulting Services ..................................... 652 

DISCUSSION ................................................. 663 

NOBLE GAS TREATMENT 

EXPERIMENTS ON ADSORPTION RETENTION OF NOx AND KRYPTON FROM 
DISSOLVER OFF-GAS by H. Ringel, Kernforschungsanlage Julich ..... 664 

DISCUSSION ................................................. 682 

FORMATION AND BEHAVIOUR OF NITRIC OXIDES IN A CRYOGENIC 
KRYPTON SEPAHATION SYSTEM AND CONSEQUENCES OF USING AIR 
AS PROCESS GAS by R. vonAmmon, W. Bu:miller, E. Hauss, E. 
Hutter, G. Neffe, Kernforschungszentrum Karlsruhe, R.R. 
Ha:mr:ter, Exxon Nuclear Idaho, Inc ................................ 683 

DISCUSSION ........................................... · . · . · · 69 3 

NOBLE GAS REMOVAL AND CONCENTRATION BY COMBINING FLUOROCARBON 
ABSORPTION AND ADSORPTION TECHNOLOGIES by D.K. Little, R.S. 
Eby, J.L. Norton, J.L. Patton, R.M. Schultz, J.M. Vargagona, 
Oak Ridge Gaseous Diffusion Plant .............................. . 

DISCUSSION ..•.................... · · . · · · · · · · · · · · · · · · · · · · · · · · 

PERSONNEL EDUCATION AND TRAINING 

694 

716 

FAILURES IN AIR-CLEANING, AIR-MONITORING, AND VENTILATION 
SYSTEMS IN COMMERCIAL NUCLEAR POWER PLANTS (1/1/78-12/31/81) 
by D.W. Moeller, L.S. Casper Sun, Harvard School of Public 
Health ..................................................... · 768 

CLOSING REMARKS OF SESSION CHAIRMAN .....................•........ 769 

Session 7 

FILTRATION AND FILTER TESTING II 
Wednesday: August 4, 1982 
CO-CHAIRMEN: H. Gilbert 

Consultant 
K.J. Freiberg 
Rockwell International 

REPORT OF MINUTES OF GOVERNMENT-INDUSTRY MEETING ON FILTERS, 
MEDIA, AND MEDIA TESTING by W.L. Anderson, Naval Surface 
tti/eapons Center .................... · .. · · · · · · · · · · · · · · ' · · · · · · · · · · · • · · 

viii 

771 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

APPENDIX A. A REVIEW OF DOE FILTER TEST FACILITY 
OPERATIONS 1970-1980 by C.A. Burchsted, 
Oak Ridge National Laboratory ................... 775 

APPENDIX B. DOE FILTER TEST PROGRAM - POLICY FOR 
THE '80s by J.F. Bresson, U.S. Department 
of Energy ....................................... 788 

APPENDIX C. A SURVEY OF HEPA FILTER EXPERIENCE by 
E.H. Carbaugh, Pacific Northwest Laboratory ..... 790 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 0 0 

APPENDIX D. POTENTIAL APPLICATION OF A SINGLE PARTICLE 
AEROSOL SPECTROMETER FOR MONITORING AEROSOL 
SIZE AT THE DOE FILTER TEST FACILITIES by 
G.C. Salzman, H.J. Ettinger, M.I. Tillery, 
L.D. Wheat, W.K. Grace, Los Alamos National 
Laboratory ...................................... 801 

DISCUSSION ................................................ 814 

APPENDIX E. OPERATIONAL EXPERIENCE USING DIETHYLHEXYLSEBACATE 
(DEHS) AS A CHALLENGE TEST AEROSOL IN FILTER 
TESTING by R.D. Gilmore, J.A. Mcintyre, G.R. 
Petersen, Hanford Environmental Health 
Foundation ...................................... 821 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 3 3 

APPENDIX F. THE NEED FOR REVISING U.S. NUCLEAR REGULATORY 
CO~MISSION REGULATORY GUIDE 1.52 IN LIGHT OF 
NRC-SPONSORED RESEARCH PROGRAM RESULTS AND OTHER 
DEVELOPMENTS by R.L. Bangart, U.S. Nuclear 
Regulatory Commission ........................... 836 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4 5 

IN-PLACE HEPA FILTER AEROSOL TEST SYSTEM by R.L. Herman, 
Rockwell Hanford Operations ...................................... 847 

DISCUSSION 865 

IN-PLACE REALTIME HEPA FILTER TEST METHOD by F.A. Hohorst, 
S.J. Fernandez, Exxon Nuclear Idaho Co .......................... 867 

DISCUSSION ................................................ 881 

DOE TESTING HEPA FILTER BANKS IN SERIES by W.D. Hanson, 
Exxon Nuclear Idaho Company, Inc ................................ 882 

DISCUSSION ................................................ 894 

THE EFFECT OF PARTICLE SIZE VARIATION ON FILTRATION EFFICIENCY 
MEASURED BY THE HEPA FILTER QUALITY ASSURANCE TEST by M.I. 
Tillery, G.C. Salzman, H.J. Ettinger, Los Alamos National 
Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 9 5 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908 

ix 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

PERFOR..."l\1ANCE OF 1000- and 1800- CFM HEPA FILTERS ON LONG 
EXPOSURE TO LOW ATMOSPHERIC DUST LOADINGS, III by M.W. 
First, J.M. Price, Harvard Air Cleaning Laboratory ............... 909 

DISCUSSION 

MEASUREMENT AND INSTRUMENTATION 
PORTABLE FILTER TESTING INSTRUMENTATION USED FOR IN-PLACE LEAK 
TESTING OF LARGE AIR FILTERS UP TO 38 m3 sec-1 (80,000 CFM) by 
J.L. Kovach, B.J. Kovach, F.L. Powers, W.A. Johnson, Nuclear 

918 

Consulting Services .............................................. 919 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3 6 

POLYMERIC DIFFUSION AS APPLIED TO A RADIOIODINE OFF-GAS MONITOR 
by S.J. Fernandez, L.P. Murphy, Exxon Nuclear Idaho Company ...... 937 

DISCUSSION ................................................. 948 

CLOSING REMARKS OF SESSION CHAIRMAN .............................. 950 

Session 8 

l~ORKING LUNCH 
Wednesday: August 4, 1982 
Chairman: R.E. Yoder 

Rockwell International 

ENERGY AND FEAR by H. Specter, Indian Point 3 Hearing Technical 
Support ......................................................... 952 

Session 9 

AIR CLEANING EQUIPMENT RESPONSE TO ACCIDENT RELATED STRESS 
Wednesday: 
CO-CHAIRJ\1.EN: 

August 4, 1982 
R.R. Bellamy 
U.S. Nuclear Regulatory 
Commission 
J.F. Bresson 
U.S. Department of Energy 

METHODS FOR NUCLEAR AIR CLEANING SYSTEM ACCIDENT CONSEQUENCE 
ASSESSMENT by R.W. Andrae, J.W. Bolstad, W.S. Gregory, F.R. 
Krause, R.A. Martin, P.K. Tang, Los Alamos National Laboratory, 
M.Y. Ballinger, M.K. Chan, J.A. Glissmeyer, J. Mishima, P.C. 
Owczarski, S.L. Sutter, Pacific Northwest Laboratory, E.L. 
Compere, H.W. Godbee, Oak Ridge National Laobratory ............. 990 

DISCUSSION ................................................ 1001 

HEPA FILTER EXPERIENCE DURING THREE MILE ISLAND REACTOR BUILDING 
PURGES by R.R. Bellamy, U.S. Nuclear Regulatory Commission ...... 1003 

DISCUSSION ................................................ 1010 
x 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

SIMULATION OF FORCED VENTILATION FIRES by F.R. Krause, 
W.S. Gregory, Los Alamos National Laboratory .................... J018 

DISCUSSION ................................................ 1028 

FIRE TESTING OF HEPA FILTERS INSTALLED IN FILTER HOUSINGS 
bys. Hackney, United Kingdom Atomic Energy Authority ........... 1030 

DISCUSSION 1048 

RESPONSE OF HEPA FILTERS TO SIMULATED ACCIDENT CONDITIONS 
by W.S. Gregory, R.A. Martin, Los Alamos Nationul Laboratory, 
P.R. Smith, D.E. Fenton, New Mexico State University ............ 1051 

DISCUSSION 

HEPA FILTER RESPONSE TO HIGH AIR FLOW VELOCITIES by V. 
Ruedinger, J.G. Wilhelm, Kernforschungszentrum Karlsruhe 

DISCUSSION 

EFFECTS OF SHOCK WAVES ON HIGH EFFICIENCY FILTER UNITS by 
A. Cuccuru, s. Cultrera, U. Marandola, C.A.M.E.N., Italy, 

1067 

1069 

1092 

S. Lanza, University of Pisa .................................... 1093 

Session 10 

OPEN END 

Thursday: August 5, 1982 
CO-CHAIRMEN: M.W. First 

D.W. Cooper 
Harvard School of Public Health 

THE DEVELOPMENT OF A LIGHTWEIGHT, COMPACTIBLE/DISPOSABLE 
HEPA FILTER by T.T. Allan, Flanders Filters, Inc ................ 1110 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . 1114 

EVALUATION OF HEPA FILTERS MEETING MIL-F-51068 PURCHASED 
ON THE OPEN MARKET. ARE THEY NUCLEAR GRADE? by T.T. 

Allan, R.V. Cramer, Flanders Filters, Inc. ..................... 1115 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1119 

RECENT CHANGES IN MIL-F-51068 SPECIFICATION by G.P. Smith, 
U.S. Army, Chemical Systems Laboratory .......................... 1121 

DISCUSSION . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • 1123 

DEVELOPMENT AND EVALUATION OF ACID-RESISTANT HEPA FILTER 
MEDIA by G.W. Brassell, W.G. Thorvaldson, Rockwell Inter-
na t io na 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 5 

DISCUSSION 

A CHANGEABLE BED ACTIVATED CARBON FILTER WITH HIGH ACCURACY 
AND EFFICIENCY by H. Stiehl, H.J. Lippold, Delbag-Luftfilter, 

1133 

W. Mathewes, Kraftwerk Union AG ................................. 1134 

xi 



17th DOE NUCLEAR AIR CLEANING CONFERENCE 

IODINE REMOVAL BY SILVER-EXCHANGED ZEOLITE FILTERS FROM THE 
VESSEL OFF GAS IN TOKAI REPROCESSING PLANT by A. Kawaguchi, 
M. Fukushima, K. Miyahara, K. Matsumoto, Tokai Works Power 
Reactor & Nuclear Fuel Development Corporation .................. 1142 

THE DEVELOPMENT OF MOBILE FILTRATION UNITS FOR USE IN 
RADIOACTIVE FACILITIES by J. Dyment, Atomic Weapons Research 
Est ............................................................. 1152 

DISCUSSION ................................................ 1156 

HIGH-EFFICIENCY CHARCOAL AIR FILTER WITH COMBUSTIBLE FRAME 
by J.R. Edwards, Charcoal Service Corporation ................... 1157 

DISCUSSION ................................................ 1158 

Session 11 

CONTAINMENT VENTING AIR CLEANING 

Thursday: 
CO-CHAIRMEN: 

August 5, 1982 
W.L. Anderson 
Naval Surface Weapons Center 
J. D'Ambrosia 
U.S. Department of Energy 

EXPERIMENTAL INVESTIGATIONS OF AEROSOL FILTRATION WITH DEEP 
BED FIBER FILTERS by H.G. Dillman, H. Pasler, 
Kernforschungszentrum Karlsruhe ................................ 1160 

VENTURI SCRUBBING FOR FILTERED VENTED CONTAINMENT by 
D.W. Cooper, Harvard School of Public Health ................... 1175 

DISCUSSION ............................................... 118 2 

TESTING OF A PASSIVE SUBMERGED GRAVEL SCRUBBER FOR CONTAINMENT 
VENTING APPLICATIONS by J.D. McCormack~ R.K. Hilliard, A.K. 
Postma, Hanford Engineering Development Laboratory ............. 1183 

DISCUSSION ............................................... 1200 

COST-BENEFIT CONSIDERATIONS FOR FILTERED-VENTED CONTAINMENT 
SYSTEMS by A.S. Benjamin, D.R. Strip, Sandia National 
Laboratory ..................................................... 1201 

INDEX OF AUTHORS AND SPEAKERS .................................. 1224 

LIST OF ATTENDEES .............................................• 1229 

xii 


