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TECHNICAL PROGRAM OF THE 21ST DOE/NRC

NUCLEAR AIR CLEANING CONFERENCE

Monday, August 13, 1990
Plenary Session
0830 to 1200
Regency Ballroom

OPENING OF THE CONFERENCE

CO-CHAIRMEN: D. W. Moeller, Harvard School of Public Health

1-1

M. W. First, Harvard Air Cleaning Laboratory
Registration

Welcome and Objectives of the Conference
M. W. First, Conference Chairman
Harvard Air Cleaning Laboratory

DOE Keynote Address

Department of Energy Directions in Environment, Safety and Health
P. N. Brush, Acting Assistant Secretary
Environment, Safety & Health
U.S. Department of Energy

NRC Keynote Address
F. G. Congel, Director
Division Radiation Protection and
Emergency Preparedness
U.S. Nuclear Regulatory Commission

REFRESHMENT BREAK

1-4

1-5

1-6

Air Cleaning Technologies for the Management and Disposal of
Radioactive Wastes

D. W. Moeller, Chairman,

Advisory Comumittee on Nuclear Waste

Canadian Waste Management Program
D. F. Torgerson
Atomic Energy of Canada Lid.

Radiological Health Effects Models for Nuclear Power Plant Accident
Consequence Analysis — An Update (1990)

J. S. Evans :

Harvard School of Public Health

J. L. Sprung

Sandia National Laboratories
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Concurrént Session A
1330-1630
Regency A

FILTER TESTING

CO-CHAIRMEN: W, L. Anderson, Consultant

2-1

W. Bergman, Lawrence Livermore National Laboratory

New Injection System for a Short Mixing of Test Aerosols and Gas
Tracers Inside Ventilation Ducts
Ph. Cassette, N. DuPoux, J. C. Laborde
Commissariat d I'Energie Atomique, France

Real-Time Detection of a Fluorescent Aerosol. Application to the
Efficiency Measurements of HEPA Filters
Ph. Mulcey, P. Pybot, J. Vendel
Commissariat d I'Energie Atomique, France

Aerosol Concentrations Produced by Laskin Nozzle Generators Using
Substitute Materials for DOP

D. W. Crosby

ATI - Hamilton Associates

Characteristics of Laskin Nozzle Generated Aerosols
Xiaowei Yan, M. W. First, S. N. Rudnick
Harvard Air Cleaning Laboratory

Safe Replacement Materials for DOP in "Hot Smoke" Aerosol
Penetrometer Machines
H. R. Carlon, M. A. Guelta
U.S. Army CRDEC

REFRESHMENT BREAK

2-6

29

Development of Filter Systems - Part 2, Injection Systems and Multi-Point
Sampler Evaluation | '

D. Loughborough

Harwell Laboratory, United Kingdom

The Dust Holding Capacity of HEPA Filters
D. Loughborough
Harwell Laboratory, United Kingdom

2-10 Laser Spectrometry Technique for the Determination of Aerosol

Characteristics: Simulation of the Performances of a New Real-Time
System for Determining the Angular Distribution of the Scattered Light
E. Neri

ENEA-CASACCIA, Italy



Concurrent Session B
1330-1530
Regency C

PANEL SESSION: CODE ON NUCLEAR AIR AND GAS TREATMENT
ASME/ANSI AG-1

CHAIRMAN: W, H. Miller, Jr., Sargent & Lundy

PANEL MEMBERS:

S. Banton, Pacific Gas and Electric Company
T. Vogan, Sargent & Lundy
S. Hobart, Adams & Hobart

OPEN SESSION
ON
EUROPEAN COMMUNITY NUCLEAR CODES AND STANDARDS
1630
Regency A

CO-CHAIRMEN: W. H. Miller, Jr. Sargent & Lundy
J. L. Kovach, Nuclear Consulting Services

The creation of a single European market in 1992 will challenge the international
competitiveness of the US Nuclear Air Cleaning Industry and the US Codes and
Standards Community. The European Community (EC) is already hard at work
harmonizing its standards and certifications for products and services with little
participation from the US.

It is anticipated that there will be a number of international attendees at this
Conference who will be willing to share their perspective on the impact of the EC
Programs. An official representative of the EC will be invited to address the
Conference during this open discussion session.

INVITED SPEAKER: M. R. Green
ASME

Monday Evening, August 13, 1990
1800 to 1930
Islands Room

RECEPTION FOR ATTENDEES AND FAMILY MEMBERS

£
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Tuesday, August 14, 1990

Concurrent Session A
0900-1130
Regency A

CHEMICAL PROCESSING OFFGAS CLEANING

CO-CHAIRMEN: R. T. Jubin, Oak Ridge National Laboratory

4-1

4-2

A. C. Vikis, Atomic Energy of Canada Ltd., Canada

Measurements of Iodine 129 and Entrainment of Organic Iodine 129 with
the Off Gas Flows of the Karlsruhe Reprocessing Plant WAK
F. J. Herrmann, V. Motoi, B. Herrmann,
H. Fies, D. Fang '
Wiederaufarbeitungsanlage Karlsruhe,
West Germany

Iodine Retention During Evaporation of MLW-Waste Solutions at the
KFK Central Decontamination Department

J. Amend

Kemforschungszentrurn Karlsruhe

V. Motoi, F. J. Herrmann

Wiederaufarbeitungsanlage Karlsruhe

- J. Furrer
Kemforschungszentrum Karlsruhe,
West Germany

Technical-Scale Iodine Expulsion from the Dissolver Solution and Balance
Striking for Liquid and Gaseous Iodine Fractions
J. Furrer, H. Deuber, A. Linek,
R. Kaempffer, K. Jannakos
Kemforschungszentrum Karlsruhe,
West Gennany

Elimination of lodine from Radioactive Gaseous Effluents in a Packed
Column
M. B. Vignau, J. P. Goumondy
Commissariat d UEnergie Atomique
M. Roustan
LCGE, France

REFRESHMENT BREAK

4.5

Iodine Partitioning in a Dissolver Off-Gas System, and Evaluation of
Iodine Removal by Scrubbing with Hyperazeotropic HNO,
J. F. Birdwell, R. T. Jubin, B. E. Lewis
Qak Ridge National Laboratory

Development of a Process for Adsorptive Separation of Kr-85 from the
Off-Gas of Nuclear Facilities

H. D. Ringel

Forschungszentrum Julich

T. Burbach

Siemens AG

R. J. Printz

Wissenschaftlich-Technische

P § I SEUUV I S U




Tuesday, August 14, 1990
Concurrent Session B

0900-1130
Islands Room

PANEL SESSION: HOW TO USE N510 TESTING METHODS AND
ACCEPTANCE CRITERIA FOR AIR TREATMENT SYSTEMS
NOT CONSTRUCTED ACCORDING TO N509

CHAIRMAN: R. R. Weidler, Duke Power Company

PANEL MEMBERS:

J. W. Jacox, Jacox Associates
J. R. Edwards, Charcoal Service Corporation '
R. D. Porco, Consultant

P. W. Roberson, McGuire Nuclear Station

Plenary Session

WORKING LUNCHEON
1200-1400
Regency B-C

CHAIRMAN: D. W. Moeller, Chairman, Advisory Committee on Nuclear Waste

INVITED SPEAKER:

FORREST J. REMICK, COMMISSIONER

U. S. Nuclear Regulatory Commission L
Washington, DC

TOPIC: CHANGING WINDS IN NRC'S REGULATORY ENVIRONMENT




Plenary Session
1400-1600
Islands Room

OPEN END
CHAIRMAN: M. W. First, Harvard Air Cleaning Laboratory

7-1 Quality Assurance Requirements for NESHAPS Compliance
J. F. Bresson
Dames & Moore

7-2  Progress Report on the In-Place Acceptance Tests of Walk-in Plenum
Filter Housings with Close Couple Redundant Series Filters
J. R. Edwards, A. E. Dunbar
Charcoal Service Corporation

#P:’* 7-3 Investigation of Salt Loaded HEPA Filters
i P. R. Smith, E. C. Hensel, I. H. Leslie
New Mexico State University
T. M. Schultheis
Sandia National Laboratories
J. R. Walls
Westinghouse Electric Corporation

7-4 Photochemical Removal of Radioactive Iodines from Air
A. C. Vikis
Atomic Energy of Canada Ltd.

REFRESHMENT BREAK

7-5 Department of Energy HEPA Filter Qualification Testing - Review of
Department of Energy Filter Test Facility and Filter Test Facility '
Technical Support Group Activities (FY 1986 - FY 1989)

J. A. Mclntyre
Los Alamos National Laboratory

7-6 A Systematic Study of the Effectiveness of Mono Alkyl Iodides of Cyclic
Diamines as an Impregnant of an Activated Carbon of the Nuclear Grade

P Y. S. Kim

L Korea Atomic Energy Research Institute,

= Korea

7-7 Type II HEPA Fiiter
J. L. Kovach
NUCON International, Inc.

7-8 Confirmation of Automatic Flow Control for a Gaseous Effluent Sampling
System
S. A. Epperson
Savannah River Site

1600 ISLANDS ROOM

Business Meeting of the International Society of Nuclear Air Treatment
Tarhnalaaiae (TANATTY
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Wednesday, August 15, 1990

Concurrent Session A-1
090G0-1030
Regency A

INCINERATION AND VITRIFICATION

CO-CHAIRMEN: R. L. Shepard, U. S. Nuclear Regulatory Commission
J. R. Yow, Corporate Consulting & Development Company

8-2 LFCM Processing Characteristics of Hg
R. W. Goles, G. J. Sevigny
Battelle Pacific Northwest Laboratory
8-4 Behavior and Control of Ruthenium During Operation of the New Waste
Calcining Facility at the Idaho Chemical Processing Plant
J. D. Christian
Westinghouse Idaho Nuclear Company
8-5 The Incineration of Low Level Radioactive Wastes - Current Status
D. W. Moeller, S. W. Long
Advisory Committee on Nuclear Waste
8-6 Steps Towards the Minimization of Particulate Emissions from a Low-
Level Waste Incineration Facility
H. Leibold, R. Mai, J. G. Wilhelm
Kemforschungszentrum Karlsruhe,
West Germany
REFRESHMENT BREAK
Concurrent Session A-2
1100-1200
Regency A
SYSTEM DESIGN P
15-2 Design Basis Documentation for the Control Room Ventilation/Chilled |
Water System at McGuire Nuclear Station
J. R. Hilley, Jr.,, R. R. Weidler
Duke Power Company
15-3 Demonstration of Carbon-14 Removal at Candu Nuclear Generating

Stations
S. D. Chang, C. H. Chech, P. J. Leinonen

Ontario Hydro, Canada



Concurrent Session B-1

0900-1030
Regency C

ADSORBENTS

CO-CHAIRMEN: A. G. Evans, Savannah River Plant
Li Qi-dong, Fudan University, People’s Republic of China

0900 9-1 New Type Adsorbent Material of Impregnated Activated Carbon Fibers

0920

0940

1000

1030

for Iodine Filter

Li Qi-dong, Ye Changzhou,

Yuan Shunging, Pang Yafang, Ling Junyue
Fudan University

Gu Xiaochun, Yang Miaoxing,

Zhu Huijian, Liu Zexiang

Shanghai Textile Research Institute

Ma Rugian, QianYinge, Fu Haozhong
Shanghai Nuclear Engineering Research &
Design Institute, People’s Republic of China

9-2 A Study of the Effect of Coating Operations on Radioiodine Removing

Adsorbents

W. P. Freeman, J. C. Enneking
Nuclear Consulting Services

9-3 Factors Affecting the Retention of Methyl Iodide by Iodide-Impregnated

Carbon

M. L. Hyder, R. A. Malstrom
Westinghouse Savannah River

9-4 Removal Characteristics of Some Organic Iodine Forms by Silver

Impregnated Adsorbents

REFRESHMENT BREAK

Y. Kobayashi

Japan Nuclear Fuel Service Co., Ltd.
Y. Kondo, Y. Hirose

Hitachi Works

T. Fukasawa

Energy Research Laboratory, Japan



Wednesday, August 15, 1990

Concurrent Session B-2
1100-1200
Regency C

NUCLEAR CODES & STANDARDS

CO-CHAIRMEN: A. A. Weadock, U. S. Department of Energy
TBA

1100 10-1 Changes in Adsorber Testing as a Result of NRC Guidance

J. J. Hayes, Jr.
U.S. Nuclear Regulatory Commission

1120 10-2 US NRC Regulatory Guidance for Engineered Safety Feature Air )
Cleaning Systems @‘,
R. R. Bellamy, C. A. Willis i
U.S. Nuclear Regulatory Commission

1140 10-3 YAEA Decadal Activities in the Field of Radioactive Gaseous Waste
Management
G. R. Plumb
International Atomic Energy Agency, Austria

Concurrent Session A
1330-1630
Regency A

MODELING

CO-CHAIRMEN: R. R. Bellamy, U. S. Nuclear Regulatory Commission
J. Pearson, NCS, Inc.

1330 11-1 Generalized Modeling of Filtered Containment Venting Systems
R. Prior
Westinghouse Energy Systems Intemational, Q
Belgwm
B. J. Schlenger-Faber, F. J. Demora,
M. G. Plys
Fauske and Associates Inc., U.S.A.

1350 11-2 CAIRE A Real-Time Feedback System for Emergency Response
H. Braun
Federal Ministry for the Environment
H. de Witt, H. D. Brenk
Brenk Systems Planning, West Germany



1410

1430

1510
1540

1600

-
I
Vi

11-3 Kinetic Modeling of the Purging of Activated Carbon after Short Term
Methyl Iodide Loading

V. Friedrich .
Institute of Isotopes of the Hungarian
Academy of Sciences
I. Lux
Central Research Institute for Physics of the
Hungarian Academy of Sciences, Hungary

11-4 Mathematical Models for Changes in HEPA Filter Pressure Drop Caused
by High Air Humidity .

C. I. Ricketts, M. Schneider, J. G. Wilhelm

Kemforschungszentrum Karlsruhe,

West Germany

11-5 Optimization of Air Ducts for Nuclear Reactor Power Generation Station
K. Hirao
Tokyo Electric Power Company
H. Yoshino
Toshiba Corporation
T. Sonoda
Hitachi Works, Japan

REFRESHMENT BREAK

11-6 Mathematical Model and Simulation for Cleanroom
Zhang YingZhong
Shanghai Light Industrial Engineering
Design Institute
Chen ShenJun
Shanghai College of Architectural and
Municipal Engineering
People’s Republic of China

11-7 Alternatives to Current Procedures Used to Estimate Concentrations in
Building Wakes
J. V. Ramsdell, Jr.
Battelle Pacific Northwest Laboratories
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1510

Wednesday, August 15, 1990

Concurrent Session B-1
1330-1510
Regency C

FILTERS

CO-CHAIRMEN: H. Gilbert, Consultant
R. Dorman, Consultant

12-1 High Bfficiency Steel Filters for Nuclear Air Cleaning

W. Bergman, R. Cappabianca, J. Garr,
G. Larsen '

Lawrence Livermore National Laboratory @

12-2° A Permanently Magnetized High Gradient Magnetic Filter for Glove-Box
Cleaning and Increasing HEPA Filter Life

J. H. P. Watson, C. Boorman
University of Southampton, England

12-3 Behavior of the Polygonal HEPA Filter Exposed to Water Droplets

Carried by the Offgas Flow

K. Jannakos, G. Potgeter, W. Legner
Kemforschungszentrum Karisruhe,
West Germany

12-4 Efficiency and Mass Loading Characteristics of a Typical HEPA Filter

Media Material

V. I. Novick, P. J. Higgins,

B. Dierkschiede, C. Abrahamson,

W. B. Richardson

Argonne National Laboratory

P. R. Monson, P. G. Ellison
Westinghouse Savannah River Company

12-5 Aerosol Penetration Inside HEPA Filtration Media

REFRESHMENT BREAK

P. Letourneau, Ph. Mulcey, J. Vende]
Commissariat 4 UEnergie Atomique, France
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1620

1640

1700

Concurrent Session B-2
1540-1720
Regency C

SAFETY

CO CHAIRMEN H. P. Wichmann, Wiederaufarheitungsanlage Karlsruhe,

1341

13-2

13-3

13-4

13-5

West Germamy
J. P. Mercier, Institut de Protection et de Surete
Nucleaire, France

Impacts of the Filter Clogging on the Behaviour of a Ventilation Network
in the Event of a Fire
J. C. Laborde, M. C. Lopez, M. Pourprix,
J. Savornin, J. Teissier
Commissariat d I'Energie Atomique, France

Behavior of Ruthenium in the Case of Shutdown of the Cooling System of
the HLLW Storage Tanks

M. Philippe

Commissariat ¢ I'Energie Atomique

J. P. Mercier

Institut de Protection et Stireté Nucléaire

J. P. Gué

Commissariat d ’Energie Atomique, France

Pool Fire Effect on a Large Scale Ventilation System
P. R. Smith, I. H. Leslie
New Mexico State University
W. S. Gregory, B. White
Los Alamos National Laboratory

Continuous Air Monitor for Alpha-Emitting Aerosol Particles
A. R. McFarland
Texas A&M University
J. C. Rodgers
Los Alamos National Laboratory
C. A. Ortiz
Texas A&M University
D. Nelson
Los Alamos National Laboratory

Measurement System for Alpha & Beta Aerosols with Wide Dynamic
Range & Krypton 85 Masking
H. P. Wichmann, H. Tiggemann,
H.-J. Kreiner,
Wiederaufarbeitungsaniage Karisruhe,
West Gennany
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Thursday, August 16, 1990

Plenary Session
0800-1000
Regency Ballroom

CONTAINMENT VENTING

CO-CHAIRMEN: J. L. Kovach, Nuclear Consulting Service
P. Mulcey, Commissariat a I'’Energie Atomique, France

14-1 Containment Venting-Sliding Pressure Venting Process for PWR and
BWR Plants-Process Design and Test Results
B. Eckardt
Siemens AG - UB KWU, West Germany

14-2 Investigations into the Design of a Filter System for PWR Containment &%

Venting
H.-G. Dillmann, J. G. Wilhelm
Kernforschungszentrum Karlsrukhe,
West Germany

14-3 Experimental Study on Aerosol Removal Efficiency for Pool Scrubbing
Under High Temperature Steam Atmosphere
J. Hakii
Tokyo Electric Power Company
I. Kaneko, Y. Masahiro
Toshiba Corporation
M. Matsumoto
Hitachi Ltd., Japan

14-4 Impact of Filtered Venting Design Upon the Total Radioactive Release in
Case of a Severe Accident and a Comparison of European Requirements
G. Lovenhielm
Swedish State Power Board
H. Cederqvist, I. Jansson
ABB Atom, Sweden

14-5 Absorption of CH,l in Advanced Venturi Systems (FILTRA/MVSS)
L. Lindau, A. C. Larsson
Flédkt Industrial Processes Inc., Sweden

14-6 Design and Full-Scale Test of a Sand Bed Filter
. M. Kaercher
Electricité de France

REFRESHMENT BREAK
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Plenary Session
1030-1145
Regency Ballroom

1030 PANEL SESSION: NUCLEAR AIR CLEANING PROGRAMS AROUND THE
WORILD

CO-CHAIRMEN: G. R. Plumb, International Atomic Energy Agency, Austria
V. Friedrich, Institute of Isotopes of the Hungarian
Academy of Sciences

~PANEL MEMBERS FROM:
RS Belgium

Canada

France

Germany
Hungary

Japan

Sweden

United Kingdom

Plenary Session
1145-1200
Regency Ballroom

CONFERENCE SUMMARY AND ADJOURNMENT

M.W. First
Conference Chairman

Maintenance of Certification Credit:
The American Board of Industrial Hygiene has approved 3.5 Maintenance Credits for
this Conference.

American Board of Health Physics has approved 12 (new credits) Maintenance Credits
for this Conference.
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iJ%cylinder 8.hardening agent
2.buffer tank Q.speaker
3.monomer reservoir 10.amplifier
4.encapsulating medium 1l.osuillator
reservoir . 12.1amp
S.rotermeter 13.photo-sénsor
6.orifice flow meter 14.digital counter
7.deal axial nozzle 15.0silloscope
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4. BIRBAERER QI TRRERFE

" Removal of ilodine from simulated PDOG

We have tested these three adsorbents to compare the adsorption of
iodine from simulated dissolver off-gas using an adsorption column of 20mm
x50mmH, as shown in Figure 2. The simulated DOG consists of 200-250ppm of
I5, 2000ppm of NO, and 5000ppm of water vapor with the balance of dry air,
The bed temperature and gas flow rate were kept constant at 130°C and
4.8cm/s, respectively. The concentrations of iodine, NO, and water vapor in
the effluent gas from the test column were measured.

The iodine in the effluent gas was absorbed into KMnO4~H,80,4 solution
and reduced to iodide ion by ascorbic acid, and the concentration of I™ was
measured by an jonmeter. The concentrations of NO, and water vapor were

measured by a chemiluminescence type NO analyzer and a gas chromatography
packed with porapak-Q, respectively.

Figure 3 shows the breakthrough curves of lodlne, NO, and water .vapor
for the adsorbent prepared by the amine-complex method. The results show
that the iodine was selectively trapped into the bed while no water was ad-
sorbed and NO, was adsorbed very little. '

Figure 4 shows the comparison of breakthrough curves of icdine for the
above mentioned three adsorbents and the commercial one (AC6120: amorphous
silicic based material impregnated with silver nitrate). Note that the
breakthrough of the adsorbent prepared by the amine-complex method occurred
after that of AC6120. This adsorbent has the highest iodine adsorption

capacity. The silver utilization of this adsorbent calculated £from the
breakthrough curve was more than 90%. ' '

Gas chxomat,
Ho0 analysis;
Chemilund .
NO analyzer d
laased gas
Dry air re
— supplyment|—— ;T‘\' l > o @
Alx {PSH) (————l - rT X
. £ Gag mixer
[ ; ;
s p 5
4 o -4
g - 2 HaOH sol.
] = ]
x ] 8
vater Vapor Tast section KMnOy4~Ha504
generator solution

 (Tod ine analysis)

water hathi(

recoverd HNO
Iodina generator 3

Fig.2 Schematic diagram of experimental set-up.
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Effect of water vapor and NO, on adsorption of iodine

The iodine concentrations in effluent for two cases where water vapor
is contained in the simulated gas or not, are plotted against the volume of
the passing gas in Figure 5. Apparently all points lie on the same
breakthrough curve. This result suggests that due to the use of hydrophobic
Support, the breakthrough of iodine was not influenced by the presence of
water vapor. ‘

Figure 6 shows a similar plot to Fig.5 to examine the effect of the
presence of 1 vol%-NO, in the simulated gas. Again, 'all points are on the
same breakthrough curve. Thus the breakthrough of iodine was not influenced
by the presence of NO,, . ’

6l - CNOZ:- 2000 ppm
CIQ = 250 ppm
Hy0 T = 130 °C
— . Uy = 4.8 em/s — 200
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Fig.5 Effect of the presence o 4|~ % 5
of water vapor on the % O 9 ppm §
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