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This isn’t any ordinary
technical meeting

Welcome to SPECTRUM "88. You are about
to be treated 10 speakers from around the globe
who will share their experiences and plans for
high- and low-level radioactive waste and hazard-
ous waslte management. By  discussing
“Tomorrow's Solutions Today,” they will provide
new insights that you can take home to your own
work place — wherever in the world that may be.
So Enjoy. Learn, Challenge and be challenged.

SPECTRUM ’88 Commitiee

Honarary Chair LLS, Congressman
Sid Mosrison
General Chair William F. Bonner

Assistant General Chair
Technical Program Chair
Asst. Tech. Program Chair

Naticnal Tech. Program Chair

Ird. Tech, Program Chair

Joan M. Tenoric-Zimmer
Don D. Wodrich

Frank R, Petkevicius
Hank E. McGuire

John L. Knabenschuh

Arrangements Chair Chuck R. Allen
Finance Chair Staphanie J. Byram
Putlications Chair Alison M, Fretz
Registration Chair Betty L. Culverhouse
Exnibits Chair Geoff L, Harvey
Publicity Chair Dan J. Hicks
Guest Program Chair Diane K, Huff
Technical Tours Chair R. M. "Bab" Iten
Sponsors:

- The American Nuclear Society
Fuel Cycle & Waste Management
Division
Eastern Washington Section
In cooperation with:
« The Intemational Atomic Energy Agency

Co-sponsors:

+ U. 8. Department of Energy

- Nuclear Energy Society of France

- Atomic Energy Society of Japan

- Canadian Nuclear Society

- European Nuclear Society

- American Society of Mechanical Engineers
+ ANS Environmental Sciences Division

« ANS Remote Systems Technology Division
- ANS Reactor Operations Division

+ ANS Isotopes & Radiation Division
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Sunday, September 11, 1988

*  10:00 a.m,
¥ 2:00 pm.

Registration

Plenary Session: ‘A National
and International Overview”

M. J. Lawrence, Manager, U.S. Department ol Energy
Richland Qperations Office

Congressman S. Marrison, Honarary Chair

A_ L Snow, ANS FCWM Division Chair

G. R. Amnstrong, ANS EW Section Chair

D. Alexandre, France

8, Ponsford, United Kingdom

R.-P. Randl, West Germany

H. Kamegawa, Japan

T. B. Hindman Jr., U.S. Department of Energy-HQ

C. E. Findley, Environmental Protection Agency

¥ 6:00p.m Reception

Monday, September 12, 1988

*  7:00am, Speakers Breakfast

*  7:00a.m. Registration
*  8:00a.m. Technical Sessions:
Session 1 — U.S.HLW Yitrification

Co-chairs: J.L.McEirey, R. W. Brown

1.

Session 2 —

Hanford Waste Vitrification Plant - An Overview (B. A. Wolfe,
P, Felise, J. L. Scott, K. R, Shah - WHG and C. R, Allen -
PNL)

Technical and Project Hi%trlighls for the Defense Waste
Processing Facility (D. |. Mcintosh - SRL and L. M.
Papouchada - SRP)

Progress of the West Valley Demonstration Project
Vitrification System (J. M. Pope, S. M. Barnes and P. S.
Klanian - West Valley Nuclear Services)

In-Tank Precipitation — the First Step in the Long-Term
Management of High-Level Waste at the Savannah River
Plant {S. M. King - DOE-SR)

Feed Preparation for the Defense Waste Processing Facility
(8. H. Glasscock - SRL

Qualification of West Valley Producton Glass (L. R.
Eisenstatt - West Valley Nuclear Services Co., Inc. and C,
C. Chapman - PNL)

Evaluation of Strategies lor Controtling Hanford Waste
Vitrification Plant Glass by Process Simulation (W. L.
Kuhn, J, H. Westsik Jr., B. A. Pulsipher - PNLand J. L.
Nelson - WHC)

Treatment of Reactor Solid LLW

Co-chairs: L. Snow, J. S. Baptista

1.

Properties of a Compesite Polyethylene-Fiberglass
Reinforced Plastic High Inlegrity Container for Low-Level
Radioactive Wasle Disposal {H. Lowenberg - Lowenberg
Assoc. and A. J. Stock - Bondico Nuclear)

Radwaste Experierce at WNP-2 - The First Four Years (P. J.
Macbeth and X. A. Smith - WPPSS)

Monday, Sept. 12, 1988

Low-Level Waste Management Developments in UK.
Nuclear Power Stations (F. H. Passant - Central Electricity
Generating Board)

Computerized Management of LLW Tem%orary Storage for
Chin-Shan NPP in Taiwan (C.-L. Shih, Y.-B. Chen -

Institute of Nuclear Energy Research, H.-L. Chiu - Taiwan
Power Company and C.-K, Chen - China Management
System Corporation)

The Establishment of pomguter Codes for Radiological
Assessment on LLW Final Disposal in Taiwan (H.-T. Chen,
C.-L. Shih - Institute of Nuclear Energy Research, C.-S,
Yeh, C.-M. Tsal - Radwaste Adminisiration and C.-C. Yang
- CTCI Corporaticn)

Development of Commercial Robats for Radwaste Handling
{K. A. Colbom - Pentek, Inc.)

Transfer Station and Storage Facility for Medium Active Solid
Waste (S. L Josef - Voest-Alpine Maschinenbau GES.
M.B.H., Austria)

Session 3 — Mixed Waste Regulations'
Co-chairs: D. E, Wood, R. F. Weiner

1.

Session 4 —

The SARA Mandate, the CERCLA Remedial Action Process,
and a Review of Superfund Cleanups {C. F. Baes Ill and
G. Marland - ORNL)

Envirenmental Compliance at U.S, Department of Energ
FUSRAP Sites (S: D. Liedle and B. W, Clemens - Bachte:
National)

Management Enitiatives to Waste Management Decisions
and Environmental Compliance in Oak Ridge, Tennessee
{C. G. Jones - Martin Marietta, ORNL}

Regulatory Issues Relevan! 1o the Lead Component of
Transuranic Mixed Waste at WIPP under the Resource

- Conservation and Recovery Act (P. L. Bradshaw - IT Corp.)

Radioactive Mixed Waste and the Land Disposal
Prohibitions; implications to DOE Facilities (R. G. Cames -
Corp.)

Dispesing of the Hazardous Chemical Component of
Radicactive Mixed Waste at the Waste Isclation Pilot Plant
(E. T. Louderbough - IT Corp.} :

Regulatog!?erm‘lt Activities for Mixed Waste Disposal at the
Hanford Grout Treatment Facility (O. L. Bostic, W. G.
Richmond and R. H. Guymen - WHC)
# 12:00 p.m. Luncheon — Guest Speaker

. E. Baynerd, Assistani Sec-
retary of Environment, Safety
and Health, DOE-HQ
(Poster Speakers Meeting)

* 140 pam. Technical Sessions:

International HLW Vitrification

Co-chairs: C. G. Sombret, R. Kroebel

1.

2.

Industrial Vitrification of High-Level Liquid Wastes with the
PAMELA Plant in Belgium (E. Ewest and H. Wiese - DWK)

La Hague Vitrification Plants: A Status Report (M. Lung, H.
Regnaut - SGN, France, D. Alexandre - COGEMA, France
and P. Saverot - Numatec)
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Monday, Sept. 12, 1988

Development of Glass Malter for the PNC Tokaj Vitrification
Facility {S.-l. Torala, N. Sasaki, M. Hoiie and N. Tsunoda -
Power Heactor and Nuclear Fuel Development Corp.)

The Serse Pilot Plant: Design and Results for the High-Level
Waste Treatment (A. Marrocchell, L, Pietrelli, C. Calle and
A Luce - ENEA, Italy)

The Vitrification in the German Reprocessing Plant
Wackersdorf - Status of Design, Afrangement and
Maintenance Concept (D, Schmidt and B, Racky - NUKEM
GmbH, FAG)

Session 5 — Cement-Based Waste Form Technology
Co-chairs: E. W.McDaniel, H. Kuribayashi

1.

The Grout Treatment Facililr - Processing Facilities for LLW
immobilization and Disposal {R. H. Guymon, L. D
Vanselow and G. D. Campbell - WHC)

Salistong Processing Startup at Savannah River Plant (E. L.
Wilhite, C. A. Langton and H. F. Sturm - E. I. du Pont
Nermours and Company - SRL, R. L Hooker and E. S.
Qcchipinti - SRP)

Savannah Hiver Plant Saltstone - Formulation Variability and
Oparating Limits {C, A. Langton - E. 1. du Pont de
Nemours and Company)

Immobilization of IFR Salt Wasles in Mortar (D. F. Fischer
and T. R. Johnson - ANL)

Cement Solidification of Spent lon-Exchange Resins
Praduced b(! the Nuclear Industry (C. Jacuen and B.
Vigruex - SGN, France)

Performance Testing of Blast Furnace Slag for
immabilization of Technetium in Grout (R. [. Spence, T.
M. Giliiam, B. 8. Evans-Brown, I. L. Morgan, J. L.
Shoemaker and W. D, Bostick - Martin Marietta, ORNL)

Near Surface Containment with Abundant Reglonal
By-Products (D. H. Hebb - Hebb Resources intl.)

Setting Temperature Evolution of Nitrate Radwaste .
Immabilized in Osdinary Porfland Cement (8. M. Rzyski
and A, A, Suarez - IPEN-CNEN/SP, Brazil)

Session § — Regulatory Issues
Co-chairs: W. G. White, S. L. Clark

1.

Sacrets of Successful Silin? Legislation for Low-Level
Radicactive Waste Disposal Facilities (A. D. Pasternak -
Cal Rad/Pasternak Gonsulting, Inc.)

De minimis Low-Level Regulatory Concerns {S. M; Neuder -
U.S.NRC)

EPA's Re ula'l:orh Activities in Radicactive Waste Disposal (F.

L. Galpin, olcomb, R. L. Clark, J. L. Russell and R.
S. Dyer - EPA-HO}

Impacts of Recent Regulations or Changes in Regulations
on DOE Remedial Action Programs (A. Wallo ill and J, J.
Fiore - DOE-HQ)

Hazardous Waste Regulatory Update (C. F. Sigmen and F.
E. Sharples - CJFINL)eg

The Hanford Grout Treatment Facility - Environmental
Assurance in Low-Level Waste Disposal {J. M. Allison and
T. B. Bergman - WHC)

Regulatory Compliance and the UMTRA Project - A Look at
Three Sites (D. Bierley - R. F. Weston, inc.)

Monday, Sept. 12, 1988

Session 7 — Spent Fuel Characteristics & Storage
Co-chairs: W, Ballard, R. Lambert

1. Development of a Dual Purpose Spent Fuel Storage Cask (L.
E. Efferding - Westinghouse Electric Corp.)

2. The Dutch Monitored Relrievable Storage Plans (F. Geevers -
N.V. KEMA, Netherlands)

3. Characteristics of Spent Fuel, High-Level Waste and Cther
Radioactive Wastes Which May Require Long-Term
Isalation (K. J. Notz - ORNL)

4. Characteristics of Defective LWR Spent Fuel (D. L Phung, C.
G. Lawson - PAl Corp. and K. J. Notz - ORNL)

5. Preliminary Preclosure Radioclogical Salely Analysis for
Nomal Operations of a Prospective Yucca Mountain
RepositorB(L. J. Jardine, C. W. Ma, R. C. Sit, S. J.
Zavoshy, D, J. Hartman - Bechtel National and T, W. Laub
-3NL)

6. C-E Spent Fuel Consclidation System: The Second
Generation {M. J. Falzarane, R. C. Jacques and J. F.
Theroux - Combustion Engineering)

* 5:45p.m. Poster Session with Reception
Co-chairs: K. J. Schneider, H.-S. Park

1. - Practical Experience with the Fabrication of the Savannah
River Piant Delense Waste Processing Facility Process
Cell Tanks and Glass Melter Vesssal Assemblies (R, E.
Athey - CBl Services, Inc.)

2. Shop Completion of Melter Vesse! Assembly No. 1 for the
Defense Waste Processing Facility at Savannah River
Plant (B. K. Parsons - Bechtel National)

3. Seismic Design of the Waste-Handling Building at the
Prospective Yucca Mountain Nuclear Waste F!egosilory
C. V. Subramanian - Sandia, C. L, Wu and C. D.
eGabrials - Bechtel Nationat)

4. Decontamination in a Full Scale Prototype Electrochemical
Treatment Plant (R. D. Bond and M. J. Sanders - Winfrith
Atomic Energy Establishment, U.K.)

5. HRecent Develog;nenl of the Winfrith Modular Containment
Systern (M. J. Sanders - Winfrith Atomic Energy
Establishment, U.K.)

B. Abrasive Water-Jet Cutting; Remote Hot Cell Application (K.
J, Leist and G. J. Funnell - WHC)

7. Closure, Decontamination and Characterization of Candsters
of High-Activity Borosilicate Glass (J. E, Surma, M. L.
Ewﬁ; L K. Holton Jr,, R, F. Kiein and Y. B. Katayama -

8. Field Experience with a Commercial Concrete
Decontamination System (S. Lefkowitz - Pentek, Inc.)

$. Evaluation of Wastewater Treatment Methods for Hanford
Laundry (J. Wilder, A. Rossi - Envirosphere Company, R.
Yakachko and C. Hatch - WHC)

10. Study of the Industrial Operation of Plants for the
Treatment of Radioactive Waste wilh Regard to Quality
Control (B. Ganser - NUKEM GmbH, FRG)

11. Cptions of LLW Vclume Reduction in Loviisa NPP {E. H.
Tusa - Imatra Power Company, Finland)

12. Polential Benefits of Semiautomated, Synoptic Geologic
Studies for Characterization of Hazardous Waste Sites (M.
G. Foley, D. E. Beaver, M. A, Glennon - PNL, and J. R.
Eliason - Geologic Analysis and Consulting Services)
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19.
20.

21
22.
23,
24.
25.

26,

27.

28,

28.

30,

31

Prolective Barrier Development: The Field Lysimeter Test
Factlity (N. R. ¥ving, S. J. Phillips -WHC, G, W. Gee, R. R.
Kirkham, J. L. Downs and M. D. Campbell - PNL})

. Monitaring Methods Used at the Radioactive Waste

Managi?ment Site at the Nevada Test Site (D. F, Emer and
K. M. King - Reynolds Electrical & Engineering Co., Inc.)

. A Bar Coding System for Environmental Projects (B, J.

Hunt, R. B, Barber and G. M. Burgess - Bechtel National)

8. CHEMHAZ: A Hazardous Chemical Wasles Invento

Database Management System (J. C. Lavender and D. L.
Lundstrom - PNL}

., Cantrol of the Reduction/Oxidation Potential of Hanford

Waste Vitrification Plant Feeds {O. L. Kruger - WHC and
M. E. Peterson - PNL})

. Kinetic and Thermodynamic Implications of Some

Commonly Used Rate Laws for Glass Dissolution (M. W.
Grant - Dames & Moore and M. J. Plodinec - E. I. du Pont
de Nemours and Co., Inc. - SRL)

High-LevefWaste Disposal En%neered Barriers - Objectives
and Results of the French R & D Program (G, Baudin, R.
Atabek and M. Jorda - GEA, Francs)

In Situ Testing of Gandidate Overpack Materials in Deep
Argiliaceous HLW Dispesal Environments (W. Debruyn
and H. Tas - SCK/CEN, Belgium)

COMPAS: A European Project for the Assessment of
Structural Performance of Metallic Containers {B. Haijtink
- CEC, Belgium, J. Miles and S. Hendry - Ova Arup &
Partners, UK.}

The Effect of a Stationary Precipitation Frent on Nuclide
Disselution and Transport. Analytic Solutions (W, B,
Light, P. L. Chambre, W. WL, Lee and T, H, Pigford -
Lawrence Berkeley Laboratory, University of CA)

Dissolution/Precipitation of a Two-Membar Chain at a
Dissolving Waste Matrix (W, Zhou, J. Ahn, W. W.-L. Les,
P. L. Chambre and T. H. Piglord - Lawrenca Berkeley
Laboratory, University of CA)

Davelopment of a Transuranic Isotope Assay SEystem Using
an Active Neutron Technique (H. Yokobori, Y. Endou, H.
Suwa, S, Ohta - Mitsubishi Atomic Power Industries, lnc.,
Japan and Y, Nishihara - Mitsubishi Heavy Industries, Lid,,
Japan)

Pilot-Scale Grout Production Using a Simulated Low-Level
Wasto - Process Description and Product Characterization
{R. O. Lokken and D. H, Mitchell - PNL}

System Design, Construction and Start-up of the Hanford
Transportahle Grout Ewﬁwmenl Facility (H. Gaines Jr. -
ATl and M. Carrigan - C)

New Tools for Remote Maintenance by Crane {H.-R. Oeser
-KEWA, FRG)

Transportation ALARA Analysis for a Nuclear Waste
Management System {G. MciNair, K. Schneider, R. Srith,
W. Ross and D, Fatetti - PNL)

A Seal Analyzer for Testing Container Integrity (P. K.
McDaniel and C. E. Jenkins - Seal Integrity Systems, Inc.)

An Allermnative Approach o High-Inteyrity Containment of
Low-Level Radicactive Waste (W, D, Black, P. M. Myers -
Babcock & Wilcox and R. S. Watterson - Avancer
Technologies, Inc.)

Characteristics of Intact LWR Spent Fuel (R. S. Moore, . R.
Meissen - MAXIMA Corp., K. E. Jones - University of
Tennessee, B. T. Rhyne and K. J. Notz - ORNL}

a3z

33.

34,

35,

36,

37.

3s,

39,

40.

41,

42,

Monday, Sept. 12, 1988

Action Taken to Remediate the 183-H Solar Evaporation
Basins at the Hanford, Washin%ton Site (W. F. Heine -
WHC and J. H. Slaughter - DOE-RL)

An Integrated Approach to Volume Reduction at the West
Valley Demonstration Project (D, E, Frank, S. R. Reeves
and P. J. Valenli - West Valley Nuclear Services)

Studies on the Migration of Neptunium Isctopes at the
Savannah River Plant (C. M. King, P. F. Mcintyre, M. V.
Kantelo, W. G. Winn and J. R. Cook - SAL)

Transportation of Contact Handled TRU Wastes (K. L.
Ferquson - Westinghouse and G. J. Quinn - Nuciear
Pa&aging, Inc.}

Shielded Canister Transporter Equipment Acceptance Tost
Operations ﬁA. T. Kee and D, L. Swannack - Nudlear
Packaging, Inc.)

Materials Selection for Process Equipment for the 'Hanford
Wasle Vitrification Plant (M. R. Elmore - PNL and D. E.
Mitchell - WHC)

Immaobilization Into Conerete of Liquid Radwaste (D.
Mangin, M. Guerin, C. Lattaud and A. Malfondet - CEA
Centre De Valdue, France)

Size Reduction of Large Wasle Objects Contaminated With
TRU (D. Mangin, A. Mallondet and C. Decobecq - CEA
Centre De Valdue, France)

Radioactive Waste Systems of Spanish Bailing Water
Reactors {F. Alverez - VALDECABALLEROS NPP, J. de D,
Sanchez - COFRENTES NPP and F. de Lucas - STA,
MARIA DE GARCNA NPP, Spain)

PWR Nudlear Plants and His Solidification Systems in
Spain {J. Sanchez Baptista - ASCO NPP and M. Ibanez
Giner - UNIDAD ELECTRICA, S.A., Spain)

Field Testing Program for Radan Barriers at ANDUJAR
Uranium Tailings Site (J. L. Santiago and J. M. Gravalos -
ENRESA, Spain)

Tuesday, September 13, 1988

* 7:00am. Speakers Breakfast
7:30 am. Registration
* g30am. Technical Sessions:

Session 8 — HLW Practices & Proposals
Co-chairs: J. L. Knabenschuh, G. Baudin

1.

2,

HWVP Reference Glass Development and Evaluation (S. Q.
Bates - PNL)

The Effect of Waste Chemistry on the Fluidized Bed
Calcination Process for High-Level Liquid Waste Disposal
{H. 8, Eldredge, J. P. Law and B. J. Newby - WINCOQ,
INEL}

Optimum DWPF Processing Rate (C. B. Goodlett, W_ R.
McDonell, S. D. Thomas - E. . du Pont de Nemours and
Co. and J. W. Geiger - DOE/SROO)

TRU Removal frormn NCAW with Pneumatic Hydropulse
Filration (F. M. Simmons - WHC)

Development and Design Application of Cerium (1V)
gﬁantaminaﬁon Precass (L. A. Bray and J. M. Seay -
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6. GURE: A Commercial High-Level Waste Management
Alternative (H, R. Brager, J. A, Rawtins, W. W. Schulz, J. P,
Sloughter - WHC and C. H. Bloomster - PNL)

Session 9 — Liquid LLW Treatment
Co-chairs:. G. T. Wright, F. Passant

1. Conditioning of Liquid Waste at Karsruhe Nuclear R
Center (R. feiHerq - KIK, FRG) ar Research

2. Muls-Function Teoling for Effluent Treatment at Power Plant
{C. Glorennec - EDF, France)

3. Processing Radioactive Wastes Using Membrane
(UFIHFJH%) Systems (R. D. Doyle -Aq'l)

4. Condensate Polishing in BWR by Hollow Fiber Filter éK.
Yamada, T. Shirai - NIPPON Atemic Industry Greup Co.,
LTD, Japan and F. Tajima - Toshiba Cormp., Japan)

5. A Simplified Model for the Dynamics of Multicomponent fon
Exchange System (C. W, Jeong and K. J. Lee - Korea
Advanced Institute of Science and Technology)

6. Methed of Treating Radicactive Waste Water Gontainin
EDTA and Other Qrganic Acids (Y. Moriya, N. Kurumadg,
F. Todo and H, Kuribayashi - JGC Corp., Japan)

7. Removal of TBP From Low-Level Radioactive Wastewater at
the Savannah River Plant Using Nen-Functionalized
Resins (J, P, Bibler - E. |. du Pont de Nemsurs and
Company - SRL)

Session 10 — Radioaétive Mixed Waste Treatment
Cp—chairs: R, D, Jzatt, T. M. Gilliam

1. A Generic Hazardous Waste Management Training Program
(R. J. Caner - ORNL and B. Kamolsky - ERC) 9T

2. Criteria for Long-Term Hazard Assessment of Chemotoxic
and Radiotoxic Waste Disposal (E. R. Meiz - Nuclear
Research Center KFA, Julich, FRG)

3. Plans for Disposal of Solid Hazardous and Mixed Waste at
the Savannah River Plant (D. S. Browning - DOE-SROO)

4. Behavior and Removal of Organic Spacies in the Savannah
River Plant Effluent Treatment Facility (S. B. Oblath and
G. K. Georgeton - E. |. du Pont de Nemaurs and
Company - SRL)

5. Mixed and Chelated Waste Test Programs with Bitumen
Solidifieation (S. I Simpson - ATI, H. Vidal - CEA and M.
Meris - Martin Marietta)

6. Development of a Mixed Waste Management Facility at the

Nevada Test Site (R. L. Dadge - Reynolds Elecirical &
Engineering Co., Inc. and R. F. Brich - DOE-Nevada)

7. Test Program for Closure Activities at a Mixed Waste
Disposal Site at the Savannah River Plant (J. R, Cook - E.
l. du Pont de Nemours and Company - SRL, M. A. Katz
and C. B. Stevens - SRP)

Session 11 — Experience in Decommissioning
Nuclear Reactors
Co-chairs: J. J. Schreiber, K.-D. Kehn

1. Physical Decommissioning of the Shippingpont Atomic
Power Station (F. P. Crimi - GE Nudear Energy)

2. Salely Analyses for Disposal of Decommissicning Wastes (T.
Vieno, H. Nordman, K. Rasilainen and V. Suclanen -
Technical Research Centre of Finland)

Tuesday, Sept. 13, 1988

3. Disposal of Low Activity Radioaclive Wastes from the
Decommissioning of the RB-1 and RB-2 Research Nudear
Reactors (G. Cucchi - ENEA, ltaly)

4. Cuiting Processes; Their Nuisances and Protection
Techniques (G. Pitot, M. Pourprix and R. Rouviere -
Franca)

5. Technology, Safety and Costs of Decommissioning a
Reference PWR and BWR - Technical Support for
Decommissioning Matiars Related to Preparation of the
F?ﬁll_;)ecommissioning Rule {G. J. Konzek and R. |. Smith

6. Planning for the Decommissioning of a Research Reaclor
{W. Doc?snn. P. Trinoskey, J. Munre, H. |sakari - Kaiser
Engineers, Inc., 5. Adams - U.S. Eoolog|v. T. Lim, M.
Denton and P. Vemig - University of California Berkeley)

7. NRC Rule on Decommissioning: What is the Role of Quality

Assurance? (A. Z. Pusztai - Wisconsin Electric Power
Company)

*  12:00 p.m. " Lunch— Open
* 130 pm. Technical Sessions:

Session 12 — Construction & Maintenance of
Nuclear Facilities
Co-chairs: D, L, Ketcham, M. Lung

1. The Role of Integrated Logistic Slgport in Performance
Assessment of Nuclear Facilities {G. Prager and J. F.
Munro - Kaiser Engineers, Inc.)

2. Thermal and Structural Response of Underground Waste
Sterage Tanks {R. J, James - ANATECH Research Corp.)

3. Tests and Developments on the German Remote
Maintenance Concept (H.-R. Oeser - KEWA, FRG and W.
Issel - DWK, FRG) ’

4, Construction of & Large Span Concrele Roof Over a
Vitrification Building Canyon (l. K. Ghaosh, H. W, Tom and
C. D. Alexandreu - Bechlel National}

5. Remote Crane Control Technigues and Closed Circuit
Television for the L.S, Department of Energy, Delense
Waste Processing Facility (D. A. DaSiiva - Bechtel National)

6. Fabricalion of Remote Steam Atomized Scrubbers for DWPF
Off-Gas System (M. G. Nielsen - Bechtel National and J.
Lafferty - Lawrence Pumps, Inc.)

7. Use of CADD in a Construction Setting {D. L. Ketcham -
Bechtel National}

8. Construction of the Sellafleld Thermal Oxide Nuclear Fuel
Flepro&essing Piant {M. J. Bullock - British Nuclear Fuels
C,UK)

Session 13 — Disposal Facility Siting & Construction
Co-chairs: M. R. Adams, E. Dettileux

1. Use of the CREAMS Model to Represent Soil Moisture Under
Varous Trench Cover Designs for Waste Burial (M.
Devaurs - LANL)

2. QOperating Experience and Environmental fmpact
Assessment Study for Lan Yu Low-Level Radwaste
Storage Site (R. Y. C. Leung - PECL, C. M. Tsai, R. T. Lee
- AEC and C. Chung - Tsing Hua University, Taiwan)
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The Vaalputs National Radicactive Waste Dispesal Fadility in

South Alrica (H. J. vd Weschuizen, P, E. Moore and B. B.

Eambije)tan«lones - Aternic Energy Corp. of South Africa
fmite:

Recommendations to the NRC for Review Criteria for
Environmental Monitoring and Surveillance Programs at
LLW Sites (D. H. Denham - PNL and B, Jagannath - U.S.
Nudlear Regulatory Commission)

Design, Development and Safety Assessment of the IRUS

Repasitory for Disposal of Low-Levet Radioactive Waste
D. G. Hardy, K. E. Philipase and R. G. Jarvis - Atornic
nergy of Canada Limited)

The New York State Energy Authorily's Strategy for Mesting
the January 1993 Deadline for Establishing a LLRW
Disposal Facility {J. D, Randall - New York State Energy R
& D Authority)

Session 14 — Waste Minimization
Co-chairs: J.D’Ambrosia, J. Vrijen

1.

2,

Reduced Waste Arise in a Re rocessing Plant by the Use of
Remote Control {(W. A. Issel - DWK, FRG)

Wasto Minimizalion at Depariment of Energy Facilites (K.
Knudtsen - IT Corp.}

Charging Generators for Waste Management Costs {J. B.
Berry and F. J. Homan - ORNL)

Hazardous Waste Reduction at the Savannah River Plant (P.
F. Mclntyre, H. F. Sturm Jr. and E. G. Crebaugh - €. 1. du
Pont de Nemours and Company - SRAL)

Treatment of ORNL Process Waste (J, B. Bem/, C. H. Brown
JOrFthL)L Fowler and S. M Rokinson - Martin Marietta,

Sorptive Removal of Technetium from Alkaline Heavy Metals
Sludge Filtrate Containing Nitrate lon (W, D. Bostick and
B. 8. Evans-Brown - Marlin Marietta, ORNL)

Characterization and Treatment of Low-Leve! Rladioactive
and Hazardous Wastes (L. W. McClure and R. E.
Schindler - WINCO, INEL)

Sall-Stripping Decontamination Polymers for the Separation
of Contaminated Lead Oxides from Lead Shielding (S,
Lefkowitz - Pentek, Inc.)

Session 15 — Decommissioning Nuclear Facilities
Co-chairs: H. F. Daugherty, K.- D. Kuhn

1.

2,

Experience of Decommissioning Waste Management (P.
Lourme -Technicatome, France)

Decommissioning_of Nuclear Fuel Facilities: Technological
Experiences and R & D (T. Mano, M. Shiotsuki, H. Miyao
and T. Tsuboya - Power Reactor & Nudlear Fuel
Devalopment Corp.)

Initial Deoommissionirﬁ(Acliviﬁes for the Radiochemical
Processing Plant at Cak Ridge National Laboratory {J. K.
Johnsen and D, W. Holladay - ORNL)

Consclidation and Disposal of Nuclear Test Debrls at the
Nevada Test Site (R. L. Dodge and C. C. Neagle -
Reynolds Electrical & Enginsering Co., Inc.)

SMANT: A Computer Program ta Determine the Minimum
Oceupational Doses Pathways in Dismantling Operations
(M. Conti and M. Mincarini - ENEA, ltaly}

Status of Industry Standards for Decommissioning of
Nuclear Facilities {D. R. Steffes - Dames & Moore)

Tuesday, Sept. 13, 1988
*  6:00 p.m. Ne-Host Poolside Reception
¥ 7:00 pm. Banquet — Guest Speaker
T. E. Wade Jr., Assistant
Secretary for Defense
Programs, DOE-HQ
Wednesday, September 14, 1988
*  7:00 a.m. Speakers Breakfast
*  7:30 am. Registration
#  830am. Technical Sessions:

Session 16 - Waste Management Practices Around

the World

Co-chairs: C.Chan, L. T. Lakey

1.

Today’s Situation and Prospects with Regard to Radioactive
Waste Management in Belgium (E. Detilleux, F, Decamps
and A. Heremans - ONDRAF/NIRAS, Belgium}

Radicactive Waste Management in the Fedaral Republic of
Germany (W. Weinlander - DWK, FRG)

ENEA-NUCLECO Role in the Radwaste Operational
Management in lialy {O. S. Cao, A, Costa, A. Gandellini,
D. Filoni and P. G. Maniovani - ENEA/NUCLECOQ, haly)

The Dutch Waste Manebqament System (J. Vidjen and R. M.
Van Kleef - COVRA N. V., Netherlands)

Licensing of a Central Treaiment and Long-Term Storage
Facility (H. D. K, Codae - COVRA N, V,, Netherlands}

Radioactiva Waste Mana%ament Research at CEGB Betkeley
Nudlear Laboratoriss {D. Bradbury - CEGB, U.K.)

The Austrian Concept of a Geological Disposal of Low-Level
Radioactive Waste and Hazardous Industrial Waste (P.
Krejsa - Austrian Research Centre Seibersdoil)

U. S, DOE Defense Waste Management Program
Implementation Pian (T. ¥. Chee - DOE-HQ and K. E.
Hain - BDM Corp.)

Session 17 — Disposal of Defense LLW
Co-chairs; T. H. Row, J. J. Blakeslee

1.

Depariment of Energy Plan for the Permanent Disposat of
Low-Level Waste (E. A. Jordan, T. C. Chee - DOE-HQ and
A. D. Rodgers - EG2G Idaho}

Low-Level Waste Disposal and Stabilization Activities at the
|daho National Engineering Laboratory {R. M. Brown -
EGAG ldaho)

Hanford's Grout Disposal Program (G. J. Bracken - DOE-RL)

Defense Waste Management Operations at the Nevada Tes
Site (R. E. Williams and E. W. Kendall - Reynolds -
Electrical & Engineering Co., Inc.)

Low-Level Waste Disposal Facilifes and Operations at the
Savannah River Plant (J. R. Jansen and P. N. Brandt -
DOE-SR)

The DOE Model and Interactive Approach to Waste
Management (L. J. Mezga and B. M. Eisenhower - Martin
Marietta)
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Session 18 — TRU Waste Processing & Treatment
Co-chairs: M., H. Raudenbush, 8. P. “John” Mathur

1. Near-Quantitative Recovery of Actinides from Nitric Acid
Waste Streams by Solvent Extraction Using DHDECMP (S.
F. Marsh and S, L. Yarbro - LANL)

2, .Separation of Trivalent Actinides and Lanthanides by
Extraction Chromategraphy in the DHDECMP-HNGCa
System (T. Kimura and J. Akatsu - Japan Atomic Energy
Research Institute)

3, In-Line Monitor for Transuranic Elements (V. B.
Subrahmanyam - WHC)

4, Los Alamos TA-55 Sclid Waste Certification Facility (M. E.
lLazarus, C. L. Foxx and R, L. Price - LANL})

5. The Waste Handling and Packagin Plant (D. W, Tumer and
S. P. DuMont - Martin Marietta, R%L)

6. In Si Groutin&for improved Confinement of Buried TRU
Wasle at tha Idaho National Engineering Laboratory (G.
G. Loomis and J. Q. Low - EG&G Idaho)

Session 19 — Decontamination Techniques
Co-chairs; W, F, Heine, P. Lourme

1. Development of Decontamination Technigques at the Winlrith
Atomic Energy Establishment (M. J. Sanders and R. D.
Bond - Winfrith Atomic Energy Establishment, U.K.)

2. EDF Guide Book for Decontamination at Power Plant {C.
Glorennec and .J.-P. Bemer - EDF, France) :

3. HRecent Developments in Ge! and Feam Cecontamination
Processes Applied to Decommissioning (J. R. Costes, M.
Montioie - IPSN/UDIN, France and J. P, Gauchon -
DRDD/SDFMA, France)

4. Decontamination Technology Assessment (R. P. Alien, G. J.
Konzek, K. J. Schneider and R. 1. Smith - PNL)

5. Kinetic Anal&ses of Chemical Decontamination Procasses (A.
P, Mumay - Westinghouse R&D Center)

6. Large Scale Chemical Decontamination Using Transportable
Decontamination Plant (P, M. Hawes - Winfrith Atomic
Energy Establishment, UK.}

* 12:00 pm. Lunch - Open
* 1:30pm. Technical Sessions:

Session 20 — Peri.yrmance Assessment
Co-chairs: N. A. Norman, C. Jantzen

1. Reflections on Performance Assessment in the Civilian
Radicactive Waste Management Prc?;am (K. R. Fecht, T.
W. Woods and J. C. Sonnichsan - WHC)

2. The Use of Performance Assessment in Repository Facility
Design (N. A, Norman and L. J. Jardine - Bechtel Nafionat)

3. The Use of Pedomance Assessment for F{aposito?(
Ventilation Systems (W. E. Wowak - R. F. Westen, Inc., D.
A. Gardner - Impefl Corp. and F. C. Cheng - Jacobs
Engineering Group, Inc.)

4. Performance Assessment for Spent Fuel Waste Packages in
Hydrologically Unsaturated Geolegic Media (A, M,
lﬁlﬁtx)atrau. M. ). Apted, D. W. Engel and P, W, Reimus -

Wednesday, Sept. 14, 1988

Mathematical Medeling of Radionuclide Release from a
Partially Failed Container (C.-L. Kim and 1.-S. Suh - Korea
Advanced Energy Research Institute)

Variable Temperature Effects on Release Rates of Readily
Soluble Nudlides (C.-L. Kim - Korea Advanced Energy
Ressoarch Institute, W. B, Light, P. L. Chambre, W. W.-L,
Lee and T, H. Pigford - University of California)

Where Do We Go From Here on Wasle Management
Performance Assessments? (D, A. Waite, N. P. Kimer and
8. P. Pavlou - Envirosphere Company)

Session 21 — LLW Treatment And Disposal Plans
Co-chairs: R.D. Wojtasek; B. G. Kitchen

1.

Characterization Activities for Radicactive Waste from
Garigtiano and Alto Lazio NPPs {V. De Crescenzo and G.
Elett - italian Direclorate for Nuciear Salety & Health
Protection)

Treatment Needs for Greater-Than-Class C Low-Level
\I;Vﬁfles (W. A. Rass, R. A. Brouns and H. C. Burkholder -
)

Impraving Postcombustion for Incineration of Hazardous
and/or Radioactive Wastes (S. Cagnﬁer - 8GN, France,
J. C. Faure - CEA, France and P, Saverot - Numatec)

The Conditioning of Low-Level Waste and of Hazardous
Waste in Austria (P. Krejsa - Austrian Research Centre
Seibarsdorf)

First Results on Quality Control of Conditioned Radioactive
Wastes {R. Odgj - Julich, FRG)

The Design and Develepment of Effluent Treatment Plants
for the Sellafield Reprocessing Factory (M. Howden -
Bitish Nudlear Fuels PLC, UK.}

The Spanish Low and Intermediate Radicactive Waste
geppsjitory Project (P. Zuloaga and J. Alonso - ENRESA,
pain

Session 22 — Public, State and Agency Interaction
Co-chairs: S.M. Nealey, D. A. Stewart-Smith

1.

2,

Beyond the NIMBY impasse |I: Public Pariicipation in an
Age of Distrust {E. Peelle - ORNL)

A Perspective on Depanment of Enargy - State Cooperation
on Remedial Action Projects (S. A. Mann - DOE-HQ)

Shippingport Station Communications Program (J. J. Siote -
GE Nuclear Energy)

The Development of the Waste Isolation Piolot Plant (WiPP)
Project’s Public Atfairs Program (L. H. Walter -
Westinghouse Electric Corp.} :

Public Involvement in the Selection of the California
Low-Level Radioactive Waste Disposal Site (R. K. Gaynar
and S, A. Aemane - U.S, Ecology)

Prozctive Media Relations: Perspective from the West Valley
Nuclear Cleanuge(w. D. Hoffman and M. V. Andrus - West
Valley Nuclear Services})

Audience Information Needs Assessment: What Does the
Public Need to Know Abcut Radioactive Waste
Mana?ement? {S. M, Nealey and A. B. Sutthoff -
Battelle/HARG)
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Session 23 — Transportation (Packaging &

Shipping)

Co-chairs: M. M. Heiskell, G. Eletti

1.

The Independent Development of a Multi-Modal, Multi-Waste
Type Transport S_'yslem for Transuranic Wastes {C, W,
Pennington and T. J. Neider - Transnuclear, Inc.}

Design Pregrams and Development for Transponation of
Transuranic Waste (K. L. Ferguson - Westinghouse
Electric Corp.)

Waste Management gruck & Rail Shipments to Hanford)
J. P. O'Donnell and R, C. Culbertson - GE Nudear

nergy)

Preparation and Transport of the Ship'ginipon Reactor
Pressure VesselNeulron Shield Tank Package (D, M,
Yannitell and P. J. Coughlin - GE Nuclear Enargy)

Licensing and Regulatory Process for the Shipment of the
Siliﬁpingporl Reacter Pressure Vessal Package (G E. Van
Sickle - WHC/Shippingport)

Design Considerations for the Next Generation of Spent Fuel
Transportatien Casks (8. R. Nair and C. C. Litde -
Westinghcuse Electric Corp,)

Cost and Risk Tracdeoff for Routing Nuclear Spent Fuel
Mavements {S.-M. Chin - ORNL and P, D.-M, Cheng -
Vanderbilt University)

Thursday, September 15, 1988

Technical Tours of Hanford Site

Two half-day tours at the U. S. "Dcpzmment of
Energy Hanford reservation will be offered on the
moming of Sept 15.

* 840am.-12:00pm. TourB
* 0:00am.-12:30pm. TourA

The “A” tour will visit the portable food irradia-
tion demonstration wunit, the Grout Treatment
Facility and the In Situ Viwification Demonstra-
tion Unit. The food irradiation unit uses gamma
radiation to prolong the shelf life of cenain foods.
The Grout Treatment Facility immobilizes waste as
grout and places it in lined concrete vaults for
long-term disposal. The vitrification project is an
in situ thermal process that uses joule heating o
deskoy and/or immobilize waste that is in the soil,
Cost: §5.

The “B" tour will visit research and development
faciliies of the Pacific Northwest Laboratories.
Presentations will be made in robotics, arificial in-
telligence and other technologies under develop-
ment at Hanford, Cost: $5.
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Session 4 (INTERNATIONAL HLW VITRIFICATION)
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Session 8 (HLW PRACTICES AND PROPOSALS)
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Session 15 (DECOMMISSIONING NUCLEAR FACILITIES)
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Session 19 (Decontanination Technigues)
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Continued from Page A1

roponents from @@= @ermany,
ance and Japan.

Each said his country is moving
ahead with various plans to dis-
pose of nuclear wastes perma-

- nently starting as early as the

1920s. But winning public support
has not been accomplished, seve-
ral said.

“The most severe problem to be

solved is making sure the opera-
tion of nuclear plants is accepta-
ble to the publie,” said Dr. Walter
Weinlander, a nuclear expert
from West Germany. “(Another)
problem is to show that radioac-
tive wastes can be disposed of in-
definitely and safely.’”

Weinlander said tne 1986 Cher-
nobyl accident in the Soviet Union
sparked a wave of anti-nuclear
sentiment in West Germany that
may havereached its peak,

Shin-Ichiro Torata, a waste
management technician from
Japan, where 20 percent of the
country’s electricity is generated
by nuclear plants, said a govern-
ment-financed education pro-
gram has lessened public fears

.about the atomic industry and its

waste products,

Passant said the nuclear indus-
try needs to tell the public more
about what it is doing, how it is
doing it, and why it is doing it.

*“We have not dene a good job in
the past and we are suffering the
consequences now,”’ he said. “We
hope to do a better job in the fu-
ture. ... The education process will
take a long time, I believe in 15 or

Herald/Dorothy Adcock

Fred H. Passant, head of nuclear waste technology for the Cen-
tral Electricity Generating Board in Great Britain; left, and Shin-
Ichiro Torata, of Tokai Works waste management technology de-
velopment division in;Japan, talk with Don Wedrich, of Westing-
house Hanford who helped organize a worldwide conference on
radioactive waste management. The three discussed nuclear

waste problems in their countries during a press conference held
at Cavanaugh's Motor Inn in Kennewick. -

20 yéérs there will be a greéter
public understanding2:

" Passant and Weinlander said

their countries have not seriously
considered the Soviet Union’s
offer to accept, for a fee, nuclear

waste from some places in Eu- -

rope.

- Weinlander said too little is
known about the Soviets’ offer.
Passant said selling nuclear waste
to the Soviet Union could undercut
efforts to gain public confidence

the material can be disposed of

g T—
. *That would really convince the
pul_)llif this smgﬂll]:nu;t be dar:lge:all'i
ous if we are wiiling to spen
this money to ship it to the USSR,”
Passant said, He also said it is un-
likely an international nuclear
waste facility would be developed,
although countries share ideas on
waste management,

The nuclear and hazardous

.waste conference continues

throughThursday.

TR LXBTOTVAAVIE . —DFBEE
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DYCHES, GREGORY M.
E.I. DU PONT
SAVANNAH RIVER LAB
AIKEN,SC 29888
UsA

EFFERDING, LARRY E.
WESTINGHOUSE-PENSACOLA
P.0. BOX 1312
PENSACOLA, FL 32598

UsA

ELLINGSON, KAREN €.
KESTINGHOUSE-PITTSBURGH
PO BOX 3912
PITTSBURGH,PA 15238
UsA

ERIKSSON, ERIK ALLAN
SWEDISK STATE POWER BOARD
162 87

VALLINGBY,

SWEDEN

FR.ISE, PAUL
WESTINGHOUSE-HANFORD
P.D. BOX 1978
RICHLAND, WA 99352
UsA

FIALXOVICH, JOHN E.
HESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, WA 99352
USA

FISH, ROBERT L.
BABCOCK AND WILCOX
3315 OLD FOREST ROAD
I&INCHBURG,VA 24598

A

FOGLE, ROBERT F.

E.I. DU PONT

SAVANNAH RIVER LAB, BLDG 773-A
AIKEN,SC 29868

USA

FOX, WICHAEL
WESTINGHOUSE-HANFORD
P.0. BOX 1878
RICHLAND,¥%A 93352
USA

FUJTHARA, YASUSHI
LAYRENCE BERKELEY LAB
ONE CYCLDTRON RD
BERKELEY,CA 64728

USA

EBERLE, CRIS
WESTINGHOUSE-HANFORD
P.0. BOX 1972
RICHLAND,¥A 99352
USA

ELDER, H. K. (HANK)
E.I. DU PONT
SAVANNAH RIVER PLANT
AIKEN,SC 29888

USA

ELMORE, MONTE R.
BATTELLE

PO BOX 999
RICHLAND, ¥A 99352
USA

EVANS, ERSEL A.
BATTELLE

PO BOX 999
RICKLAND, ¥A 99352
USA

FERGUSON, KENNETH L.
WESTINGHOUSE-CARLSBAD
161 GREENE ST
CARLSBAD, KM 88228
USA

FIED, J. GREG
WESTINGHOUSE-HANFORD
PO BOX 1978
RICHLAND, WA 99352
USA

FLECHSIG, GINNY
POZZOLANIC N¥ INC
2448-76TH S.E. §222
MERCER ISLAND,WA 98848
UsSA

FOLEY, MICHAEL
BATTELLE

P.0. BDX %99
RICHLAND, WA 99352
USA

FRANCHDIS, HEDHIG F.

EBES

EBES-KERNCENTRALE DOEL , SCHELDEMDLENSTRAAT
(BEVEREW) DOEL, 2791

BELGIWM

GAINES, HENRY P.

US ECOLDGY, INC.

212 5. TRYON 5T. SUITE 308
CHARLOTTE, NC 28281

USA

ECHERT, DOUCLAS C.

FL.OW RESEARCH INC.

15917 S.E. GAIR¥0OD BLVD
RENTON, WA 98858

UsA

ELDRIDGE, BRAD
WESTINGHOUSE IDAHO NUCLEAR
P. 0. BOX 4geg-US 5219
IDAHD FALLS,ID 83483

USA

EMER D. F.

REYNOLDS ELECTRICAL & ENGR
P.0. BDX 98521

LAS VEGAS N¥,NV 89193-8521
USA

EWEST, ECKART
DWK

PAMELA PLANT
DESSEL, B-2488
BELGIUM

FERRELL, PAT C.
¥ESTINGHOUSE-HANFORD
PO BOX 1976, LD-85
RICHLAND, WA 99352
UsA

FISCHER, DONALD F.

ARGONNE HATIGNAL tABODRATORY
9760 SOUTH CASS

ARGONNE, IL 66439

USA

FLYNN, CHARLES R.
CHEMRAD CORPORATION
362 PARK DRIVE
SEABROOK, TX 77586
USA

FOSTER, LESLIE E.

FLOW RESEARCH INC.
1418¢ S.E. 255TH STREET
KEKT,¥A 08042

USA

FRANZ, EENA-MAL
BROGKHAVEN NATIONAL LAB
BLDG 763, BNL

UPTON, NY 11973

USA

GALLAGHER, WILLIAM J.
NUMATEC, INC.

2558 M STREET, N#
WASHINGTON,DC 22837
USA
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GALPIN, FLOYD, L.
EPA

481 W STREET, S¥
WASHINGTON,DC 28468
USA

GARFIELD, JOHM §.
WESTINGHOUSE-HANFORD
P.0. BAX 1978]
RICHLAND WA 99352
USA

GEDRGETON, GUS
E.I. DU PONT
SAVANNAH RIVER
AIKEN,SC 29888
USA

CLORENNEC, CHRISTIAM
EDF LE VENDOME

3 RUE DE PA CLOSERIC
NOISY-LE-GRAND CEDEX,
FRANCE

GOLLIHER, KENMETH G.
DOE-ALBUQUERQUE DPERATIONS
P.0. BOX 5400
ALBUQUERQUE, NM 87115

. USA

GREAVES, JAMES D.
PACKAGING SPECIALTIES, INC.
9528 RICHMOND AVENUE
CLEVELAND,OH 44185

USA

GREGORY, WILLIAM T III
IT CORPORATION

312 DIRECTORS DRIVE
KNOXVILLE, TN 37923
USA

GRUNEWALD, WOLFGANG
KFK

P.0. BOX 3648
KARLSRUHE, d-7500
¥ GERMANY

QUREVITZ, YIZAK
N.R.C.H.

P. 0. BOX 9881
BEERSHEVA, 84100
TSRAEL

GUZEK, JOMN €.
WESTINGHOUSE-HANFORD
P.0, BOX 1870 -
RICHLAND %A 99352
USA

GANSER, BENNO L.

NUKEM GMBH

P.0. BOX Maoas, D-5458
HANAU M.,

¥ GERMANY

GASPER, KEN
VESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND,¥A 29352
USA

GILLIAM, T.

OAK RIDGE HATIONAL LAB
P.0. BOX 2¢83

0AK RIDGE,TN 37831-7273
USA

GOLDHANN, LOU H.
WESTINGHOUSE-HANFORD
PO BOX 1976
RICHLAND,WA 99352
USA

GOODLETT, CLAUDE B.
E.I. DU PONT
SAVANNAH RIVER PLANT
AIKEN,SC 29861

USA

GREEN, CARLTON
VICTOREEN, INC.

50828 COCHRAN ROAD
CLEVELAND, OK 44139-3305
USA

GRIFFIN, ROD .
YESTINGHOUSE-HANFORD
P.0. BOX 1970
RICHLAND, %A 99352

. USA

GUATS, JEAN-CLAUDE

COGEMA

2 RUE PAUL DAUTIER, 78148 VELIZY
VILLACOUBLAY,

FRANCE

GUSTAFSSON, LEIF
SWEDISH STATE POWER BOARD

RINGHALSYERKET
VARDBACKA, 43822
SWEDEN

HAIJTINK, BERT

COMH. OF EURDPEAN COMMUNITIES
RUE DE LA LOI 268

BRUSSELS,  B-1042

BELGTUM

GARDNER, FREDERICK
CHEM-KUCLEAR SYSTBMS
228 STONERIDGE DR
COLUMBIA,SC 29218
USA

GEEVERS, FREDERIK
NY KEMA
UTRECHTSEXEG 318
ARWHEM, GBseB ET
NETHERLANDS

GLENN, ROBERT L.
CHARLES T. MAIN, INC.
5956 FAIRVIEM, RD
CHARLOTTE,RC 240236
USA

GOLES, R. ¥.
BATTELLE

P.0. BOX 959
RICHLAND WA 99352
UsA

GDTE, TETSUD
JaC CORPORATION

NE¥ OHTEMACHIBLDG 2-1, GHTEMACRI 2 CHOME

TOKYO,
JAPAN

GREENHALGH, WILBUR
WESTINGHOUSE-HANFORD
B.0. BOX 1978
RECHLAND, WA 99352
USA

GROS, ROGER
CEA

BP 12 0186
BRUYERES LE CHATEL,
FRANCE

GUON, JERRY

ROCKWELL INTERNATIONAL
6533 CONDGA AVE
CONDGA PARK,CA 91304
USA

GUYWON, RONALD H.
WESTINGHOUSE-HANFORD
PO BOX 1978
RICHLAND, %A 99352
UsA

HAMBLETON-JONES, BRIAN B.
ATONIC ENERGY CORPORATION
PO BOX 582

PRETORIA, 8881

S AFRICA
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HANSON, MARK S.
BATTELLE

PO BOX 999
RICHLAND, WA 99352
UsA

HECKENDORN, F. M.

E.I. DU PONT

SAVANNAH RIVER LAB, BLDG 773-A
AIKEN,SC 20888

UsA

HICKS, D. J.
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, %A 99352
UsA

HOBSON, NICKIE
Us EcoLoay, INC.

1668 DOVE ST, #4288
NEWPORT BEACH,CA 92668
USA

HOUSTON, DAVID ALLEN
E.I. DU PONT
BUILDING 784-275
AIKEN,SC 20898

USA

HOWDEN, MICHAEL

BRITISH NUCLEAR FUELS PLC
RISLEY, WARRINGTON
CHESHIRE,  WA36AS

UK

HUNT, BILL
DOE-HQ

NE-22

WASHINGTON,DC 28545
USA

ISAKART, HARUD
KAISER EXGINEERS
P.0. BOX 23218
BAKLAND, CA 94623
UsA

IZATT, RON
DDE-RL

P. 0. BOX 550
RICHLAND, WA 89352
USA

JAMES, RANDY J.
ANATECH RESEARCH CORP.
P.0. BOX 9165

SAN DIEGD,CA 92638
USA

HARDY, DENIS G.

AECL

CHALK RIVER NUCLEAR LASDRATORIES
CHALK RIVER, ONTARID, K&J 1J@
CANADA

HEINE, WILLIAY FRANK
WESTINGHOUSE-HANFORD
P.0. BOX 1979
RICHLAND,WA 99352
USA

HIRUSAWA, SHIGENOBU
NUCLEAR SAFETY RESEARCH
TOSHIN BLDG. 1-13 SHIMBASHI
MINATO-KU, TOKYG, 185
JAPAN

HODGE, ALSTOM EDYARD
E.I. DU PONT
SAYANNAH RIVER PLANT
AIKEN,SC 29888

USA

HOUSTON, WMARIANNE
E.I. DU PONT
SAVAKNAH RIVER PLANT
ATKEN,SC 29808

USA

HDZA, M,

BATTELLE

P.0. BOX 999
RICHLAND, WA 99352
USA

HUTCHINS, DAVID

L0S ALAMDS NATL LAB
PD BOX 1663, WS EB17
LDS ALAMOS,NM 875435
USA

ISSEL, WOLFGANG
DWK

HAMBURGER ALLEE 4, P.0. BOX 1487
HANNOVER, ~ D-3008

W GERMANY

JACKSON, QEORGE ¥.
WESTINGHOUSE-HANFORD
PO BOX 1978
RICHLAND,¥A 99352
USA

JANSEN, JOHN R,
DOE-SAVANNAY RIVER
PO BOX A

AIKEN,SC 29881

USA

HARVEY, GEOFF L.
BATTRLLE

P.0. BOX 999
RICHLAND, WA 99352
USA

HERNDOBLER, CHRISTOPHER

US GENERAL ACCOUNTING OFFICE
P.0. BOX 321 -
RICHLAND,WA 99352

USA

HOAG, KIM

THE PARSONS CORP
168 YEST WALNUT ST
PASADENA,CA 91124
USA

HODKER, ROBERT L.
E.I. DU PONT
SAVAHNAH RIVER PLANT
AIKEN,SC 29808

USA

HOWARD, RANDY L.
BABCOCK AND WILCOX
3315 OLD FOREST ROAD
LYNCHBURG, VA 24581
USA

HUMMER, JAMES H.
YESTINGHOUSE-HANFORD
PO BOX 1976, LO-85
RICHLAND, WA 99352
USA

1IDA, HOBUMITSU
CHIYODA CORP

TOSHIK BLDG 1-13 1-CHOME, SHIMBASH
MINATOKY, TOKY0, 185

JAPAN

ITEN, R. U.

KAISER ENGINEERS HANFORD
P.0. BUX 888

RICHLAND, %A 99352

USA

JAMES, LINDA

DOE-0AK RIDGE

§ SAIC, P.0. BOX 2581
0AK RIDGE, TN 37831
Ush

JANUS, JACK
EBASCD SERVICES INC.

1261 JADSIN AVE, SUITE 282
RICHLAND, WA 99352

USA
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JARDINE, LESLIE, J.
BECHTEL NATL

PO BOX 3965

SAN FRANCISCO,CA 94118
Usa

JONAS, ANDREA L.
YESTINGHOUSE-HANFORD
P.0. BBX 1972
RICHLAND, %A 99352
USA

JORDAN, KENNETH H.
¥ESTINGHDUSE-HANFORD
P.0. BOX 1978
RICHLAND YA 99352
UsA

KARLSON, ROBERT H.
DOE-HQ

9837 DOCKSIDE
GAITHERSBURG, MD 28878
USA

KAYAI, YOICHI

TOSHIBA CORP

TOSHIN-BLDG. 1-13,1-CHOME SHIMBASHI
MINATO-KU, TOKYD,

_ JAPAN

KEENAN, RICHARD M.
HASTE CHEM

3333 MICHELSON DR
IRVINE,CA 92730
USA

KETOLA, STEPHEN
DOE-RICHLAND OPERATIONS
PO BOX E5@

RICHLAND, %A 99352

USA

KIM, KUNSOp
BATTELLE

PO BOX 999
RICHLAND, WA 99352
UsA

KIRCH, NICHOLAS
WESTINGHOUSE- HANFORD
P.0. BOX 1978 :
RICHLAND ,¥A 99352
USA

KNABENSCHUH, J. L.

WEST VALLEY NUCLEAR SERVICES
P.0. BOX 191

WEST VALLEY,NY 14171

USA

JIANG, YUN-QING

BUREAU OF NUCLEAR FUELS
P.0. BOX 2102(18)
BEIJING,

CHINA-PRC

JONES, C. GORDON
MARTIN MARIETTA

P.D. BOX 2863, BUILDING K-1881

0AK RIDGE,TN 37831-7158
UsA

JUNG, ROLF

DEK

PAMELA PLANT
DESSH., B-2488
BELGIWY

KARLSSON, JAN 5

SWEDISH NUCLEAR FUEL (SKB)
BOX 5864, 5-192 48
STOCKHOLM,

SWEDEN

KAWAMURA, HIDEKI
NAGRA
PARKSTRASSE 23
BADEN, 5481
SWITZERLAND

KELJSER, HANS
CHARLES T. MAIR, INC,
P.0. BOX 249238
CHARLOTTE,NC 28224
USA

KIELOUGH, WILLARD H.
CHARLES T. MAIN, INC
P.D. BOX 248236
CHARLOTTE, NC 28224
USA

KIMURA, TAKAUMI

JAPAR ATOMIC ENERGY RESEARCH
TOKAI-MURA

IBARAKI-KEN,

JAPAN

KIRKPATRICK, TIM
WESTINGHOUSE-HANFORD
P.0. BOX 198
RICHLAND, WA 99352
USA

KNIGHT, JAMES ROCKWDOD
E.I. DU PONT

SAYANNAH RIVER |AB
AIKEN,SC 29868-8981
USA

JOBSON, GEDRGE C.
CHEI-NUCLEAR SYSTEMS
226 STONERIDGE DR
COLUMBIA,SC 29218
USA

JORDAM, ELIZABETH A.
DOE-HQ

bp-122
WASHINGTON,DC 28545
USA

KAMEGAWA, HIDETD

CHUBU BLECTRIC PDWER CO. INC.
HO. 1, TOSHIN-CHO, HIGASHI-KU
KAGOYA,  451-81

JAPAN

KASLER, GREG

CONTAINER PRODUCTS CORP
P.0. BOX 7162
XENNEWICK A 99336

UsA

KAYAMURA, TERESA

REYNOLDS ELECTRICAL & ENGR
PC BOX 98521

LAS VEGAS,NV 89193-8521
USA

KETCHAM, DAVID L.
BECHTHL.

58 BEAL STREET

SAN FRANCISCO,CA 94119
USA

KIM, CHANG-LAK

KOREA ADVANCED ENERGY

P. 0. BOX 7, DAEDUK-DANJI
CHUNG-NAM,  3p@-31

KOREA

KING, SUE M.
DOE-SAVANNAH RIVER
P. 0. BOX A
AIKEN,SC 29882

USA

XITCHEN, BRUCE G.
E.I. DU PONT

SAVANNAH RIVER LABORATORY, BLDG 773-4]

AIKEN,SC 29808
USA

KNOWLTON, ©. E.
BATTELLE

P.0. BOX 999
RICHLAND,¥A 99352
USA
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KNUDTSEN, KAREN L.

IT CORPORATION

2348 ALAMO ST, SE, SUITE 388
ALBUQUERQUE, NH 87186

UsA

KREITER, MAX R.
BATTELLE

PO BOX 999
RICHLAND, %A 99352
USA

KRUGER, DWEN
WESTINGHOUSE-HANFORD
P.0. BOX 1078
RICHLAND, WA 99352
USA

KUNTZ, SUE
WESTINGHOUSE-CARLSBAD
P.0. BOX 2678
CARLSBAD, MM BB221
USA

KURIBAYASHI, HIROSHI

JGC CORP, NUCLEAR PROJECT DIV

NEW OHTEMACI BLDG, 2-1, OHTEMACHI 2-CHOME
TOKYO, 169

JAPAN

LAKEY, LAWRENCE *PETE" T.
BATTELLE

PO BOX 999 MSI A3-78
RICHLAND, WA 99352

USA

LAPPA, DAVID
LAYRENCE LIVERMORE
P.0. BOX 8e8
LIVERMORE, CA 94556
USA

LAZARUS, MICHAEL E.

LOS ALAUDS NATIONAL LAB
LOS ALAMOS,NM 87545
USA

LEE, RUDM-TSANN

AEC/ROC

B5, LANE 144, KEELUNG RD, SECTION 4
TAIPEL,

TAINAN

LEIGH, INGA W,
BATTELLE

P.0. BOX 999
RICHLAND, WA 99352
UsA

KOMZEK, GEORCE J.
BATTH.LE

PO BOX 999
RICHLAND, WA 93352
UsA

KROEBEL, REINHARD
KFK

POSTFACH 3648
KARLSRUHE 1,  D7508
¥ GERMANY

KUHN, KARL-DIETER

DHK

HAMBURGER ALLEE 4, D - 3288 HANNDVER 1
HANNOVER,

¥ GERMANY

KUNZ, WILLFRIED

DMK

HAMBURGER ALLE 4,
HANNDVER 1,  D-3880
¥ GERMANY

KURZ, EDWARD

GENERAL ELETRIC COMPANY
2688 SUNNYCREST
FREMONT, CA 94539

USA

LAMBERT, RAY

EPRI

PO BOX 19412 MS3-117
PALD ALTO,CA 54383
USA

LARUE, JOSEPH H.
WESTINGHOUSE-HANFORD
P.D. BOX 1978
RICHLAND, YA 99352
UsA

LAZORE, VINCE
KEELCO INC.

327 EAST B ST
WILMINGTON,CA 95744
USA

LEE, ¥. J.

NUCLEAR ASSURAMCE CORPORATION
7251 CROOKED CREEK ROAC
NORCRDSS, GA 38292

UsA

LETST, KENDRICK, J
WESTINGHOUSE-RANFORD
P.0, BOX 1978
RICHLAND,¥A 99352
UsSA

KOSHIBA, NORIMITSU

JGC CORPORATION

888 17TH STREET, N¥ SUITE 488
WASHINGTOM,DC 20888

UsA

KROGNESS, JIM C.
WESTINGHOUSE-HANFORD
PD BOX 1978, LG-@5
RICHLAND, WA 99352
USA

KUSN, ¥. L.
BATTELLE

P.D. BOX 999
RICHLAND, %A 99352
usa

KUPFER, MICHARL J.
WESTINGHOUSE-RANFORD
P.0. BOX 1978
RICHLAND, WA 89352
USA

LAFFERY, JAMES D.
LAYRENCE PUMPS INC.
371 MARKET STREET
LAYRENCE, MA 81843
USA

LAMONT, PHILIP E.
DOE-RICHLAND OPERATIONS
PO BOX 558

RICHLAND,¥A 99352

UsA

LAVENDER, JAY €.
BATTELLE

P.0. BOX %99
RICHLAND, WA 99352
USA

LEE, KUN JAT

ADVANCED INST OF SCI AND TECH
P.0. BOX 158

CHEONGRYANG, SEOLL,
KOREA-ROK

LEE, WILLIAM W.L.
UNIVERSITY OF CALIFORNIA

DEPARTHENT OF NUCLEAR ENGINEERING

BERKELEY,CA 94728
USA

LERCH, RONALD E.
WESTINGHOUSE-HANFORD
P.0. BOX 1976
RICHLAND, %A 99352
USA
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LESURF, J. ERIC

PACIFIC NUCLEAR SERVICES
3520 YALE CRESCENT
NIAGARA FALLS, L2J-3C4
~ CANADA

LEWIS, HYWEL G.

BRITISH NUCLEAR FUELS PLC
RODM D533, RISLEY, WARRINGTON
CHESHIRE,  WA3 6AS

UK

LIGHT, ¥. BRAD
UNIVERSITY OF CALIFORNIA

DEPARTMENT OF NUCLEAR ENGINEERING

BERKELEY,CA 94720-8001
USA

LITTLE, SHEILA K.
¥ESTINGHOUSE-PITTSBURGH
P.0, BOX 3912, MS 4-2A
PITTSBURGH,PA 15230

USA

LOTT, SHEILA
DOE-CARLSBAD

F.0. BOX 2878
CARLSBAD N B8221
USA

LOWENBERG, HOMER
LOYENBERG ASSOCIATES, INC.
18961 ROSEMONT DRIVE
ROCKYILLE MD 28852

UsA

LUNG, MICHAEL PAUL

SGN

1, RUE DES HERONS, ST QUENTIN
YVELINES CEDEX, 78182
FRANCE

MACBETH, PAUL

HPPSS

PO BOX 968 - MD 982-C
RICHLAND, %A 29352

USA

WALFONDET, ANDRE
CEA

B.P. 14 IS-SUR
TILLE, 21128
FRANCE

WARCUM, SANDRA L.

ARCONNE NATIONAL LABORATORY
9708 5. CASS AVENUE
ARGONNE, IL 69439

UsA

LETELLIER, MARIA SUZANNE
WESTINGHOUSE-BETTIS

P. 0. BOX 79

WEST KIFFLIN,PA 15122-8879
UsA

LIEDLE, STEVEN D.
BECHTEL NATIONAL
PQ BOX 358

DAK RIDGE,TN 37836
USA

LIM, CHARLES T.
WESTINGHOUSE-BETTIS
P.D. BOX 79

WEST MIFFLIN,PA 15122
UsA

LOKKEN, RYAN
BATTELLE

P.0. BOX 999
RICHLAND, WA 99352
UsA

LOUDERBOUGH, ELLEX T.

IT CORPORATION

2348 ALAMD SE, SUITE 308
ALBUJUERQUE, NK 87108
USA

LUCAS, DANIE R.
WESTINGHOUSE-HANFORD
P.0. BOX 1970
RICHLAND, WA 89352
USA

LUSTIG, FRANK

E.I1. DU PONT
SAVANNAH RIVER PLANT
AIKEN,SC 29808

USA

MACHIELA, DANIEL A.
BECHTEL NATIDNAL

P. D. BOX 358, 0AK RIDGE TURKPIKE

OAK RIDGE,TN 37831
USA

WANTHOS, EDDIE J.
¥ESTINGHOUSE-HANFORD
PO BOX 1970
RICHLAND, WA 99352
UsA

MARROCCHELLI, ING ALFREDO
ENEA

FUEL CYCLE DEPARTMENT, CP 2488
ROME, 0018

ITALY

LEUNG, YUK-CHING

PACIFIC ENGRS & CONSTRUCTORS
11FL, 571 TUN HUA S. ROAD
TAIPEI, 10654

TAIWAN-ROC

LIETZ, MARTIN C.
Y

DUDENSTR. 28, 68 MANNHEIM
MANNHEIM,
¥ GERMANY

LINDBOM, GUNILLA S,

HAT’L INST RADIATION PROTECT
BOX 68284

STOCKHOLM,  S-18481

SWEDEN

LOOWIS, GUY @

EGAG IDAHO, INC.
P.0. BOX 1625

IDAHD FALLS,ID 83451
USA

LOURME, PIERRE A
TECHNICATOME

B.P. 34

LES MILLES CEDEX, 13762
FRANCE

LUNDSTROM, DAVID
BATTELLE

P.0. BOX 999
RICHLAND, ¥A 99352
USA

MA, CHIM ®.

BECHTEL

PO BOX 3965

SAN FRANCISCD,CA 54119
UsA

WMAIER, JAMES B
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND WA 99352
USA

MANTODTH, DANIEL S.
EVIRDSPRERE CO

1261 JADWIN AVE, SUITE 282
RICHLAND WA 99352

USA

MARSH, §. FREDRIC

LOS ALAMOS NATIONAL LAB
MAIL STOP E501

LOS ALAMOS,NM 87545
USA
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MATHUR, JOHN

DOE-HQ

DP-123

GERMANTON, WD 28545-2068
USA

NCDONELL, WILLIAM ROBERT
E.I. DU PONT :
SAVANNAH RIVER LABORATORY
AIKEN,SC 29861

USA

MCGUIRE, H. E.
WESTINGHDUSE-HANFORD
P.0. BOX 1978
RICHLAND,¥A 99352
USA

WCKIBBEN, J. MALVYN
E.I. DU PONT
SAVANNAH RIVER
ATKEN,SC 29801

USA

MERRICK, DONALD
WESTINGHOUSE-HANFORD
P.D. BOX 1978
RICHLAND, A 99352
UsA

MIRON, JEAN L.

ELECTRICITE DE FRANCE
UTO-MEA LE CENTRAL

NOISY LE GRAND,CEDEX, 93182
FRANCE

MOINE, PAUL L.
FLUOR DANIEL

3333 MICHELSON DR
IRVINE,CA 92738
USA

MODRE, R. SCOTT
AUTOMATED SCIENCES GROUP
898 DAK RIDGE TURNPIKE -
OAK RIDGE,TN 37838

USA

MORRISDN, SID

WCCARTHY, ROBERT M.
FLUOR DANIEL

3333 MICHELSON DR
IRVINE, CA 92730
USA

HCELMURRY, BARRY R.
FLUOR DANIEL

3333 NICHELSON DRIVE
IRVINE, CA 92730

USA

HCIKTOSH, THEDDORE W
DOE-HE

NE-24

WASHINGTON DC,DC 28545
usA

WELLINGER, GEDRGE B.
BATTELLE

P.L, BOX 999
RICHLAND, ¥A 99352
USA

MERZ, ERICH

KFA

P.0. BOX 1913
JUELICH, D-5178
¥ GERMANY

WITCHELL, DOLORES E.
WESTINGHOUSE-HANFORD
P.D. BOX 1978
RICHLAND, WA 99352
USA

MONTJOIE, MICHEL
CEA-IPSN/UDIN

BP 171 - 32285 BAGNOLS
CEZE,

FRANCE

MGORE, THOMAS L.
WESTINGHDUSE-HANFORD
P.0. BOX 1978
RICHLAND, WA 99352
USA

HORTON, DIANE BLIZABETH

HCDANIEL, EARL W.

UAK RIDGE NATIONAL LAB
£.0. BOX 2883

OAK RIDGE,TH 37831-7274
USA

WCELROY, JACK L.
BATTELLE

PO BOX 999
RICHLAND, ¥A 69352
USA

MCINTYRE, PATRICK F,
E.1. DU PONT

SAVANNAH RIVER LAB, BLDG 773-43A

AIKEN,SC 20828
USA

MENON, SHANKAR
STUDSVIK NUCLEAR
S-511 82
NYKOPING,

SWEDEN

HINOR, JAMES
BATTELLE

P.0. BOX 999
RICHLAND,¥A 99352
USA

WITCHELL, DONALD H
BATTELLE

PG BOX 999 :
RICHLAND, YA 99352
UsA

MODRE, PETER E.

ATOMIC ENERGY CORPORATION

P0 BOX 582
PRETORIA, 8881
S AFRICA

MOREND, MARIO
DOE-RICHLAND OPERATIONS
P.0. BOX 658
RICHLAND, ¥A 99352

USA

HOSCHUK, LES

U.S. CONGRESSMAN . DOE~ALBUQUERQUE OPERATIONS AECL

1434 LONGRORTH HOUSE OFFICE BUILDING P.0. BOX 5480 WHITE SHELL NUCLEAR ESTABLISHMENT
WASHINGTON,DC 28515 ALBUQUERQUE, NM 87115 PINAWA, MANATOBA, ROE 1L@

USA USA CANADA

MRUK, BUGENE R. NAGAKURA, MASAAKT NAGIE, MOHAMED

ECOLOGY B ENVIRONMENT, INC. WITSUBISHI ATOMIC PONER DK

268 PLEASANTVIEW DR TOSHIN-BLDG, 1-1-13, SHIMBASHI HAMBURGER ALLEE

LANCASTER, NY 14986 TOKYD, MINATO-KU, HANNOVER 1,  D-3088

USA JAPAN ¥ GERMANY
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NAIR, BALA R.
WESTINGHOUSE-PITTSBURGH
P.0. BOX 3912
PITTSBURGH,PA 15230
USA

NEALEY, S. M.
BATTELLE-SEATTLE
4008 NE 41ST STREET
SEATTLE, KA 88185
USA

NEVILLE, DENMIS
CANBERRA INDUSTRIES
ONE STATE STREET
HERIDEN,CT 86458
USA

NIELSEN, MARSHALL
BECHTEL NATIONAL

P.0. BOX 3985

SAN FRANCISCO,CA 94119
USA

NOGUCHI, YDSHIHIRD
CHUBU ELECTRIC POWER CO. INC,
988 17TH STREET N SUITE 714
ﬂgiHIGNTDN,DC 20886

NUMARK, NEIL J.

ERC INTERNATIONAL/IEAL
3211 JERMANTORR RD
FAIRFAX,VA 22038

UsA

0D0J, REINHARD ARNULF
KFA

POSTFACH 19 13
JULICH, 5176

¥ GERMANY

OKABAYASHI, HIRDYUKI
RADIDACTIVE WASTE MOMT CENTER

TAKAYAMA BLDG., 1-18, YOTSUYA, SHINJUKUKU

TOKYR, 168
JAPAN

OLIVER, THOMAS %,

PACIFIC NUCLEAR SERVICES

2623 SANDY FLAINS ROAD, NE, SUITE 262
HARIETTA,GA 38666

UsA

ONISHE, YASUD
BATTRLLE

PO BIX 999
RICHLAND, ¥A 99352
UsA :

NAKAGAWA, ROY K.

AECL

SHERIDAN PARK RESEARCH COMMUNITY
WISSISSAUGA, ONTARIO, L5K 1R8
CANADA

NELSON, JACK ¥.
BECHTEL NATIONAL

58 BEALE STREET

SAN FRANCISCO,CA 94419
USA

NGUYEN, DUC M.
WESTINGHOUSE-HANFORD
PD BOX 1978
RICHLAND, ¥A 98352
USA

NISHIHARA, YUKIO

WITSUBISHI HEAVY INDUSTRIES

4-1, SHIBAKDEN 2-CHOME, MINATO-KU
TOKYD 185,

JAPAN

NOLAN, MIKE

US ECOLOGY, INC

208 EAST AREA, HANFORD RESERVATION/RT 4
RECHLAND, ¥A 99352

USA

0'DONNELL, JOHH P.
GE NUCLEAR ENERGY
P.0. BOX 325
SHIPPINGPORT,FA 15877
UsA

OESER, HANNS-RUDOLF
KEWA

RAMBURGER ALLEE 4
HANNOVER 1, D-3008
¥ GERMANY

OKAWA, SHIZUKA
WESTINGHOUSE-YMOB SITE
208 MALL CIRCLE
HONROEVILLE,PA 15146
UsA

OLSON, LEE

CHZM HILL INC.
1933 JADSIN BLVD
RICHLAND,¥A 99352
USA

OTA, SUSUMU

MITSUBISHI ATOMIC POWER

4-1, SHIBAKOEN 2-CHOME, MINATO-KU
TOKYO 185,

JAPAN

NEAGLE, €. C.

REYNDLDS ELECTRICAL & ENGR
PO BOX 98521

LAS VEGAS, NV 89183-8521
UsA

NELSON, ROD
DOE-HQ

RT 2, WHY 94 §.

ST CHARLES,MD 63303
UsA

NICKELS, JOSEPH M.
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, %A 99352
USA

NODA, MASARU

STANFORD UNIVERSITY;

QUILLEN 4-A, ESCONDIDO VILLAGE
STANFORD,CA 94385 .

UsA

ROTZ, KARL

MARTIN MARIETTA

P.0. BOX 2888

BAX RIDGE,TN 37831-6233
USA

OCHI, ELJI

JAPAN HUCLEAR FUHL. SERVICE CO
TOSKIN-BLDG. 1-13 1-CHOME, SHIMBASHI
MINATO-KU, TOKYD, 105 .

JAPAN

DHKA¥A, SHIZUKA
¥ESTINGHOUSE-PTTTSBURGH
P.D. BOX 3912
PITTSBURGH, PA 15238
USA

OLGUIN, LARRY J.
FLUOR DANIEL
3333 MICHELSON DR
IRVINE,CA 92738
USA

OLSSON, GUNNAR
STUDSVIKAB
61182
NYKOPING,
SYEDEN

0TSUBO, FUMIHARU
GENERAL ELECTRIC COMPANY
P.0. BOX 825
SHIPPINGPORT,PA 15677
UsA
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GYEN, LARRY C.
SARGENT & LUNDY

55 E. MONROE STREET
CHICAGD, IL. 66683
USA

PAINE, ROBERT &.

STONE & WEBSTER ENGR CORP
245 SUMMER STREET
ROSTON, MA 82187

USA

PASSANT, FRED H.

CEN. ELECTRICITY GENERATING
BARNETT ¥AY, BARN¥DOD
gknucssm, GL47RS

PEELLE, B_IZABETH

0AX RIDGE NATIONAL LAB
BUILDING 4598N, MS6268
OAK RIDGE,TN 37831

USA

PETKEVICIUS, F. R.
YESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, %A 99352
USA

PILLAY, S. K. K.

LOS ALAMOS NATIONAL LAB
MAIL STOP E-541

LOS ALAMOS,HM 87545
USA

POLING, LYNNE A.
WESTINGHDUSE-HANFORD
P.0. BOX 1978
RICHLAND,¥A 99352
USA

PONSFORD, B. B.

INSPECTORATE OF POLLUTION
ROWNEY HOUSE, 43 MARSHAM STREET
FGENDUH S¥1P 3PY,

PORTER, BMILY A.
WESTINGHOUSE-HANFORD
P BOX 1578
RICHLAND,¥A 99352
USA i

PULSIPHER, BRENT A
BATTELLE

P. 0. BOX 999, MS K1-85
RICHLAND, WA 99352

USA

0ZAKI, MITSUNORI
KOMATSU LTD

TAKAYAMA BLDG. ,1-18, YOTSUYA, SHINJUKU-KU

TOKYO, 168
JAPAN

PARIKH, SARVABHALM
CHEMICAL ABSTRACTS SERVICE
P.G. BIX 3812, DEPT 57
COLUMBUS, DH 4321D

USA

PASTERNAK, ALAN D.

CAL-ROD FORUM

455 CAPITAL MALL, SUITE 3a@
gimmm,ca 95814

PENNIRGTOR, CHARLES W.
TRANSKUCLEAR, INC.
THO SKYLINE DR
HAWTHORKE, NY 18532
USA

PFEIFFER, REINHARD
KFK

POSTFACH 3648
KARLSRUHE 1, D7589
¥ GERMANY

PILLAY, S.K.K.

LDS ALAMDS NATIONAL LAB
MAIL STOP E-541

105 ALAMDS,NM 87545
UsA

POLLOCK, PATRICIA
AMERICAN NUCLEAR SOCIETY
555 N. KENSINGTON AVENUE
LA GRANGE PARK,IL 66525
USA

POPE, JAMES

WEST VALLEY NUCLEAR SERVICES
P. 0. BOX 191

WEST VALLEY,KY 14171

USA

PRESLEY, ¥, LEE

CBI SERVICES

P. 0. BOX 5@@5
FREMONT,CA 94537-5985
USA

PUSZTAI, ANDREW Z.
WISCONSIN ELECTRIC POMER
P.0. BOX 2848
MILWAUKEE,¥I 532¢1

USA

PAASCH, RDB=RT A.
WESTINGHOUSE-=ANFGRD
P.0. BOX 197¢
RICHLAND WA $3352
UsAa

PARSONS, BRICK K.
BECHTEL NATIINAL

PO BOX 117
AUGUSTA, GA 32513-2399
USA

PATTISON, H. X.

CHARLES T. MAZN, INC.
P.0. BOX 24236
CHARLOTTE, NC 25224
USA

PEREZ, JOE K. JR.
BATTELLE

PO BOX 999
RICHLAND, WA £3352
UsA

PHILLIPS, LEI2 F.
BRODKHAVEN hATICKAL LAB
BUILDING 5354

UPTOH,NY 11673

USA

PLOWMAN, DON
YESTINGHOUSE--AY=ZRD
PO BOX 1978
RICHLAND, YA 63352
USA

POMENIC, SIM
NEX

KRSKD, 68278 KBKD
KRSKU,

YUGOSLAVIA

POPE, LONNIE H.
AFF, INC. - CA3JICAL DIVISION
4191 JYL INDUSTRIAL PARK DR
t(éRIEFTA,GA 32256

A

PRICE, WILLIAW H.
WESTINGHOUSE-RANFRD
P.0. BOX 1972
RICHLAND,¥A 63352
USA

RAINS, NORMAN IRNEST
NATIONAL NUCLEAR CORP LTD
BOOTH'S HALL, XNJTSTORD
CHESKIRE,

UK
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RANDALL, JOBN D

NE¥ YORK ENERGY AUTHORITY
2 ROCKEFELLER PLAZA
ALBANY KY 12223

USA

RECKMAN, B.J.

WASTE CHEMICAL CORPORATION
ONE KALISA WAY

PARAMUS, NJ 87652

USA

RISOLUTI, PIERD

ENEA

FUEL CYCLE DEPARTMENT, CP 2488
ROME, 0616

ITALY

ROBKIN, WMAURICE A.

UNIVERSITY OF WASHINGTON
5B-75 UNIVERSITY OF WASHINGTON
SEATTLE,¥A 98195

USA

RDSS, WAYNE A.
BATTELLE

PO BOX 999
RICHLAND, WA 9352
USA

ROY, DELLA

PENNSYLVANIA STATE UNIVERSITY
217 MRL

UNIVERSITY PARK,PA 18852

USA

RUSSCHER, GLENN
BATTELLE

P.0. BOX 999
RICHLAND, ¥A 99352
USA

SALA, THOMAS

TECHNICATOME

BP 39 13762 LES MILKS CEDEX
AIX EN PROVENCE, 13762
FRANCE

SAXMAN, PAMELA A.
DDE-ALBUQUERGUE. DPERATIONS
P.0. BOX 5488

ALBUQUERQUE, KW 87115

UsA

SCHNETDER, KEN J.
BATTELLE

P.0. BOX 999
RICHLAND, ¥A 99352
USA

RAUDENBUSH, MICHAEL M.

S. M. STROLLER CORPORATION
1998 14TH STREET - SUITE 560
BOULDER,CD 82382

UsA

REGNAUT, HERVE

SeN

B.P. 2

BEAUMON HAGUE, 58448

+ FRANCE

RITTMANN, PAUL
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, WA 99352
USA

RODGERS, ALAN

ECEG

P.D. BOX 1625

IDAHD FALLS,ID 83415
USA

ROTH, GUNTHER

KFK

P.0. BOX 3648
KARLSRUHE 1,  D-78560
¥ GERMANY

RUCKER, ¥ILLIAM H.

TRI STATE MOTOR TRANSIT
P.0. BOX 113

JOPLIN,HO 64882

USA

RUTHERFORD, WILLIAM A.
STONE & WEBSTER ENGR CORP
1288 JADEIN AVE, SUITE 456
féCHI.AND,ﬁA 99352

A

SANDERS, MALCOLM JAMES
UNITED KINGDOM ATOMIC ENERGY
A.E.E. WINFRITH

DORCHESTER DORSET,

UK

SCHWIDT, DETLEF
NUKEM GMBH

P.D. BOX 1313
ALZENAU,  FRG-8755
W GERMANY

SCHNEIDER, KENNETH
DURATEX CORP

6411 IVY LANE, SUITE 28B4
GREENBELT,MD 20778

USA

READING, HOWARD ALYIN

US ECOLOGY, INC.

212 5. TRYDN ST., SUITE 396
CHARLOTTE, NC 28281

USA

REIMUS, PALL ¥.
BATTELLE

PO BOX 999
RICHLAND WA 989352
UsA

ROBINSON, STAM P.

ARKAHSAS POWER & LIGHT

ROUTE 3, BOX 137G

SSUSSE.LVILLE,AR 728081
A

ROGERS, CHARLES
WESTINGHOUSE-HANFORD

P. 0. BOX 1976, MS N1-31
RICHLAND, ¥A 99352

UsA

ROTHERMICH, NANCY E.
HAZWRAP SCO

P.0. BOX 2289

0AK RIDGE,TN 37831-8068

~ UsA

RUPALLA, ARWIN WOLFGANG
UNIVERSITY KARLSRUHE-STUDENT
VDGEJENSTRAJJE 3
GRABEN-NEUDDRT, 7523

W GERMANY .

RYHANEN, VELJO HEIKKI
INDUSTRIAL POHER COMPANY LTD.
FREDRIKINKATU 51-53 B
HELLSINKI, epleg

FINLAKD

SAUCIER, HARK E.

PULLMAR CONSTRUCTIGN €O INC
1488 E. 97TH FL.
CHICAGD,IL sp828

USA

SCHNEIDER, GUNTER ERICH
KFK

REIRHOLD-SCHNEIDER - STREET 115

7608 KARLSRUHE 51,
¥ GERMANY

SCHNETDHILLER, DAVID
PACIFIC NUCLEAR SERVICES
2939 PARK DRIVE
RICHLAND, WA 99352

Usa
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SCHREIBER, JOHN J.
PBE-SHIPPTHGPORT

Pl BOX 336
SHIPPINGPORT, PA 18877
USA

SCOTT, ROGER A.
POLLAK AND SKAN, INC.
128 ¥. CENTER CT,
SCHAUMBURG, I1_ 66195
USA

SELBER, ARLENE B.

NUCLEAR ASSURANCE CORPORATION
6251 CRODKED CREEK RD
NORCROSS, GA 38992

USA

SHAHEEN, JANIE
DOE-0AK RIDGE

% SAIC, P.0. BOX 2581
DAX RIDGE,TN 37831
USA

SHIMOIKE, TATSUYA

KOMDIKE CONSTRUCTION O

TAKAYAMA BLDG,1-18 YOTSUYA,SHINJUKU-KU
TOKYD, 166

JAPAN

SHIRLEY, R. STEVEN
WESTINGHOUSE-OHIO

P.0. BOX 338784
CINCINNATI,OH 45239-8764
USA

SIGMON, CATHERINE F.
MARTIN WARIETTA

PO BOX 2888

0AK RIDGE,TN 37831-G838
USA .

SLATE, STEVEN C.
BATTHLLE

PD BOX 999
RICHLAND, WA 99352
USA

SHITH, HARRY D.
BATTELLE

P.0. BOX 999
RICHLAND, WA 99352
UsA

SHEDEKER, DAVID F.

BRITISH NUCLEAR FUELS, PLC
2028 - 92ND AVENUE E
PUYALLUP ,¥A 98371

USA

SCOTT, JERRY
WESTINGHOUSE-HANFORD
P.0. BOX 1878 '
RICHLAND,¥A 999352
USA

SEAY, JIU A,
BATTELLE

P.G. BOX 999
RICHLAND, WA 88352
USA

SEVIGNY, @. J.
BATTELLE

P.0. BOX 999
RICHLAND, YA 99352
USA

SHAVER, ROBERT L
WESTINGHOUSE-HANFORD
PO BOX 1978
RICHLAND,¥A 99352
USA

SHIOTSUKI, MASAD

PNC

4962 NARITA-CHD

0-QRQI, IBARAKI, 311-18
JAPAN

SHUTD, MINDRU

SUMITOMO METAL WINING CO.
TOSHIN-BLDG, 1-1-13 SHIMBASHI
UINATO-KU, TOKYD,

JAPAN

SILVIERA, DAVID J.
BATTELLE

P.0. BOX 999
RICHLAND, ®A 99352
USA

SWITH, ANDREY C

ECOTEK, INC

219 BANNER HILL RD, PD BOX 369
ERWIN, TN 37558

UsA

SWITH, ROBERT A.
WESTINGROUSE-HANFORD
P.0. BOX 1878
RICHLAND, WA 99352
USA

SOMBRET, CLAUDE
CEA

BF 171
BAGNOLS/CEZE,
FRANCE

SCOTT, PAUL A.
BATTELLE

PO BOX 999
RICHLAND, ¥A 99352
UsA

SEELEY, PAUL
ENGINEERING-SCIENCE, INC.
1188 STOUT STREET, SUITE 1188
DENVER, CD 80284

USA

SHAH, KISHOR
WESTINGHOUSE-HANFORD
P.D. BOX 1978
RICHLAND, ¥4 99352
USA

SHIMIZU, AKIRA
GENERAL ELECTRIC COMPANY
P.0. BOX 326
SHIPPINGPORT,PA 15877
USA

SHIPLER, DILLARD B.

SCIENCE APP. INTN’L CORP.

1861 CONVENTION CENTER DR, SUITE 4
LAS VEGAS,KV 89189

USA

SIEMENS, DAN H.
BATTELLE

P.0. BOX 999
RICHLAND, WA 99352
USA

SIWMONS, FEN W.
WESTINGHOUSE-HANFORD
PO BOX 1978
RICHLAND, WA 99352
USA

SHITH, BEN
TENNESSEE STATE PLANNING
388 JOHN SEVIER BLDG
NASHVILLE, TN 37219
USA

SHOOT, DAROLD E.
WESTINGHDUSE-HANFORD
P.0. BOX 1978
RICHLAND, WA 99352
UsA

S0TO, ALAISTER

GEMERAL PHYSICS CORP
1e658 HICKORY RIDGE ROAD
COLUMBIA, MD 21844-3698
USA
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SQUIRES, DAVID J.

TAEA

WAGRAMERSTRASSE 5, P.0. BOX 168
VIENNA,

AUSTRIA

STEGFELLNER, JOSEF
VOEST-ALPINE HASCHINENBAU
LUNZERSTRABE 64, POSTFACH 2
LINZ, 4631

AUSTRIA

STEVENS-GUILLE, P. D.
ONTARIO HYDRO

766 UNIVERSITY AVENUE
TORDNTG, DNTARIO,
CANADA

STOTE, JOHN J.

GENERAL ELECTRIC COMPANY
P.0. BOX 325
SHIPPINGPORT,PA 15877
USA

SUBRAMANIAN, CHITTODR
SANDIA NATIONAL LABS
P.G. BOX baes
ALBUQUERQUE, NM 87185
USA

SUTHERLAND, ARTHUR A.
ROGERS AMD ASSOCIATES
515 EAST 4509 SOUTH
SALT LAKE CITY,UT B41E7
UsA

TANAKA, KAZUHIRD

L0S ALAHOS NATIOMAL LAB
HS D-469

L0S ALAMDS WM 87545

Usa

THOMAS, LARRY E.
HESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, WA 99362
USA

TORATA, SHEINICHIRO

PNC

TOKAT WARKS, MURAMATSU
TOKAI-MURA, IBARAKI, 319-11
JAPAN

TREJO, FRANCISCO
NUCLEAR ENERGY SERVICES
SHELTER ROCK ROAD
DANBURG, CT 28518

usa

STARR, THOWAS M.
KOCH PROCESS SYSTEMS
28 WALKUP DRIVE
WESTBORD, MA 81581
USA

STEGHAIER, WINFRIED
HFK

POSTFACH 3648
KARLSRUKE 1, D7588
¥ GERMANY

STEWART-SMITH, DAVID

OREGON DEPARTMENT OF ENERGY
825 MARION STREET, NW
SALBM,UR 97318

USA

STURM, HAROLD F

E.I. DU PONT

SAVANNAH RIVER LABORATORY
AIKEN,SC 29808

USA

SULLIVAN, THURMAM L.
NUCLEAR FURL SERVICES, INC.
205 BANNER HILL ROAD
ERWIN,TH 37658

USA

TAKUMA, MASAAKT
ISHIKAYAJIMA-HARIMA HEAVY IND
1-13,1-CHOME, SHIMBASHI, MINATO-XU
TOKYS, 105

JAPAN

THATCHER, RICHARD M.
LAWRENCE LIVERMORE
PO BOX 688
LIVERMORE,CA 54558
USA

THOMPSON, JAMES G.
CHARLES T. MAIN, INC.
P.0. BOX 248236
CHARLDTTE,NC 28224
UsA

TOSETTI, RICHARD J.
BECHTEL NATL INC

5@ BEALE ST, PO BOX 3585
SAN FRANCISCO,CA 94119
USA

TRIPLETT, MARK
BATTELLE

PO BOX 999
RICHLAND, WA 99352
USA

STEFFES, DAVID R,
DAMES AND MOORE

B459 §. QUAXER ST.
ORCHARD PARK,NY 14127
USA

STEPNEWSKI, DANTEL
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND,¥A 99352
USA

STORDEUR, ROBERT T.
YESTINGHOUSE-HANFORD
P0 BOX 1978
RICHLARD,WA 99352
USA

SUBRAHMANYAM, YISHNU B.
WESTINGHOUSE-HANFORD
PO BEX 198

RICHLAND WA 99352

USA

SURMA, JEFF E.
BATTELLE

PO BOX 999
RICHLAND, WA 99352
USA

TAMAI, TERUD

THI

1, SHINNAKAHRAMACHI, ISHOGOKU
YOKOHAMA, 235

JAPAN

THEROUX, JOHN F.
COMBUSTION ENGINEERING INC.
1886 PROJECT HILL ROAD
¥INDSOR,CT 86875

USA

7000, FUKUZO

JGC CORPORATION

2265, NARITACHO OHARAIMACHI
IBARAKI PREF, 311-13
JAPAN

TREAT, RUSSELL L,
BATTELLE

PO BOX 1978
RICHLAND, WA 99352
USA

TSUKIOKA, MASAAKI

TATHEL DENGYD KAISHA LTD.
TOSHI-BLDG. 1-1-13 SHIKBASHI
HINATO-KU, TOXYD,

JAPAN
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TSURIYA, HIROSHI

JAPAN RESEARCH CORP

TAKAYAMA BLDG. 1-18,YOTSUYA, SHINJUKU-KU
TOKYD, 160

JAPAN

VALDIVIEZ, ROBERT
WESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, %A 99352

USA

YIEND, TIMO KULLERVD
TECHNICAL RESEARCH CENTRE
PO BOX 169

HELSINKI, SF-6181
FINLAND

VRIJEN, J.

COVRA HY

P.0. BOX 28
PETTEN, 1755 28
NETHERLANDS

WANG, LINDA
ONTARIO HYDRD

768 UNIVERSITY AVE
TORONTO, ONTARIG,
CANADA

WESTSIK, JOSEPH H. JR.
BATTELLE

PO BOX 998
RICHLAND, WA 98352

UsA

WHITING, DAISY
DOE-DAX RIDCE

C/0 SAIC PG BOX 2581
CAK RIDGE,TN 37838
USA

WILHITE, ELMER L.

E.I. DU PONT

SAVANNAH RIVER LABORATORY
ATKEN,SC 29398

USA

WING, NORMAN R
YESTINGHOUSE-HANFORD

P. 0. BOX 1978, MS H4-54
RICHLAND, ¥A 99362

USA

WITT, DOUGLAS C,
E.I. DU PONT
SAVANNAH RIVER
AIKEN,SC 29881
USA

H

TUSA, ESKO H. -
IMATRAN VOIMA OY
P.0. BOX 138
HELSINKI,  SF-g6181
FINLAND

VAN KLEEF, R.M.
COVRA NV

P.0. BOX 28
PETTEN, 1755 2G
NETHERLANDS

YOGT, ERIC
YESTINGHOUSE-HANFORD
P.0. BOX 1978
RICHLAND, A 99352
USA

WACKS, MORTON E.
YASTE WMANAGEMENT 89
UNIVERSITY OF ARIZONA
TUCSON, AZ 85721

USA

WEINER, RUTH F.

SOUTHKEST RESEARCH INSTITUTE
1235 JEFFERSON DR HWY, SUITE 1182
ARLINGTON, VA 22262

USA

¥HITE, JERRY D.
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DEVELOPMENT OF GLASS MELTER FOR
THE PNC TOKAI VITRIFICATION FACILITY

Shin-ichiro TORATA, Noriaki SASAKI, Misato HORIE and Naomi TSUNODA
Power Reactor and Nuclear Fuel Development Corporation

Muramatsu, Tokai-mura, Ibaraki-ken, Japan, Post No.319—11

ABSTRACT

Power Reactor and Nuclear Fuél Development Corporation {PNC) has
developed Liquid Fed Joule-heated Ceramic Melter (LFCM) for the HLLW
vitrification process since 1977. Technology development includes
design of melter structure to prevent the accumulation of deposits,
induction-heated bottom drain nozzle, ligquid-fed process with glass
fiber additives, and 'associated monitoring instruments. Related tech-
nology development such as remote maintenance and decomissioning have
also been dome. In this paper, the fruit of melter development experi-

ences will be described.

1. INTRODUCTION

Thé vitrification process technologies have been developed in PNC
since 1977, PNC process is based on the Liquid Fed Joule-heated Ceramic
Melter.

Many activities on LFCM process development have been carried out
in the full-scale cold teéts through the operations of the Engineering
Test Facility (ETF) and Mock up Test Facility (MTF) started in 1980 and
1982, respectively.

Currently, the groundpreparation for the Tokai Vitrification
Facility (TVF) was started after completing the detailed design, design
improvement and getting the license from regulatory agency of the
government. TVF will start operation in 1992. Table 1 shows the
masterschedule of TVF.

The joule-heated ceramic melter, which is based on the melter com-
mercially used in glass industry, is a main equipment in the LFCM
process. In the developmental work, melter has been modifed to be more
suitable for adapting the vitrification process by adding PNC's own
improvements and modifications.

Figure 1 shows the PNC experiences of melter construction and

operation in relation with TVF schedule.
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II. DESCRIPTION OF PNC MELTER DEVELOPMENT

There are several development subjects in the ceramic melter system
when it is adapted to thé vitrification process. Major development
items carried out for the PNC melter system are listed in Table 2.

In the earlier stage of the development, melters with different
structures and materials were tested to compare thelr process character-—
istics. Then melter design has been modified to improve the LFCM process
performance. Melter structufe with sloped floor, glass additive using
fiberglass frit, and freeze valve drain with two-zone induction heating
are the major results being adopted in the final design.

In the mock-up test, melter constructed in 1987 following the TVF
final design has started operation in connection with whole process
equipments. Photographri is the new mock-up melter placed in the

simulated remote cell.

I[-1 MELTER STRUCTURAL DESIGN AND OPERATION

In the LFCM process, melter refractory design should be optimized
mainly considered with temperature, heat balance, glass flow and also
the behavior of immiscible deposits which is electroconductive.

Several experiments, about the slope of melter bottom were performed
using lab.-scale melters in order to avoid the operational problem
caused by the accumulation of electroconductive deposits which is con-—
sist of noble metal elements. The result showed that the melter bottom -
slope of 45° would evade the operational difficulties by facilitating
the discharge of the deposit. '

In order to confirm above result, melter operations have been
carried out using full scale melters with a bottom drain at 45° sloped
bottom. Operation tests using highly simulated waste, each test in-
cludes 3 to 8 days of continuous feeding, have been carried out to
evaluate the influence of conductive deposit on melter operation.

It was found that no significant change has been observed in joule-
heating between main electrodes and more than 90% amount of noble metal
elements fed into the melter was discharged through the bottom drain.
The short circuit phenomena that cause the operational problem of

joule-heating could be eliminated.

-65—1
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-2 LIQUID WASTE AND FRIT FEED TECHNOLOGY

In the development of liquid waste and frit feed technology,
powdered and granular glass (beads) additives have been attempted to
use in the LFCM process in the earlier stage of the development.

In view of stable melter operation, new glass additive forms have
been developed in considered with reducing the amount of particulate to
prevent the off gas line plugging as well as to keep good product glass
quality. Glassfiber additive and its continuous feed system have been
developed in place of former twe types of glass frit.

In Table 3, the specifications of each type of glass frit are
described. After the continuous operation tests using glassfiber
additives producing more than 10 tons of simulated waste glags, LFCM
using cylindrical glassfiber additives was adopted for TVF process.

In the stable feed operation, entrainment of particle in the off
gas stream was reduced up to 1/10 compared with that of the feed ope-
ration using beads frit, as shown in Figure 2. It was alsc found that
the glassfiber additive made the glass melting be stable and moderate
without abrupt evaporation of the water on the melting surface. '

The size of the cylindrical glassfiber additive is typically 70mm in
diameter and 70mm in length. The fiber diameter is about 10 micromns.
The 1liquid holding capacity of glassfiber additive is 4 ml/g at the
maximum. The characteristics of the glassfiber additive made by sinter-
ing have been optimized with respect to the liquid holding capacity and
transportation ability in the feed system.

Photograph 2 shows the outlook of the cylindrical glassfiber additives

currently used in the engineering scale process.

II-3 DRAIN SYSTEM DEVELOPMENT

Drain system has been developed to have good operation and mainte-—
nance ability. Two types of glass drain freeze valve have been demon-
strated. One is a direct current heating type with mechanical stopper
for glass flow at the termination of glass drain, the other is an
induction heating ty?e. The features of the above two drain systems
and fest results are summarized in Table 4.

From the standpoint of the simplicity of system and operation and
especially of its expected long lifetime oﬁ the drain pipe, the freeze

valve with induction heating has been further developed and modified.
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The point of the development was to eliminate the formation of glass
string at the termination of glass drain.

As the result,'freeze valve with two-zone induction heating, which
gives the heating to the tip gf the drain independently, was found to
be effective to eliminate the formation of glass string. This concept
has also been introduced to the TVF design.

Figure 3 illustrates the present design of the bottom freeze valve

with two-zone induction heating.

-4 HEATING SYSTEM DEVELOPMENT

The melter should have auxiliary heating system for start-up
operation b:sides electrodes for joule-heating. Heater units which
have conventional SiC resistance heater inside the Incomel jacket are
used in the present design.

Microwave heating is now under development as a promising alter-
native heating technique in the future. It is expected for both to
increase melting capacity when using in feed operation and to simplify

melter superstructure by eliminating heater units.

I-5 INSTRUMENTATIONS

Ceramic melter is equipped with several instrumentations to monitor
the operation status including temperature, pressure, and electrical
conditions which is listed in Table 5.

Instrumentation which is typical for PNC melter is the molten glass
surface detection system based on electrical resistance measurement
between the detection prove and glass. The system has been developed
and improved to get enough reliability in measuring the glass level
within 10 mm.

Figure 4 shows tﬁe system concept of currently tested detection
system. The change of the electrical resistance is analysed based on
the time difference of the resistance to eliminate the effect of glass

temperature and composition which affect the glass resistance,

II-6 REMOTE MAINTENANCE

Many activities on the remote maintenance have been carried out in
the development of LFCM process because that remote maintenance is
necessary for melter parts and melter body which are supposed.to have

short lifetime compared with that of the plant.
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Reﬁote maintenance is applied to the following components; the
melter components such as the heating units for start-up, connections
in the feed iiue and off gas line, and instrumentationé like thermo-
couples. As the remote handling tools, in-cell cranes and two-armed
servo-manipulators will be equipped to be able to make in-situ mainte-
nance. Melter itself can also be replaceable by disconnecting from the
supporting frame.

To improve the remote design of the melter components, remote
handling tests have been carried out using a simulated melter structure
and remote handling tools in a simulated remote cell. As the result of
these tests, most suitable remote design and handling procedure for each

melter component have been confirmed.

II-7 RELATED TECHNOLOGIES

Ceramic melter will become a new large size solid waste with high
radioactivity after its lifetime. Therefore, dismantling technologies
for ceramic melter have been developed aiming to be able to handle and
store it by the same procedure as the other high-level solid waste by
disassembling it into small pieces.

The results of remote digmantling tests using mock-up melter served
in actual cold operations have been considered in the design of handling
devices in the dismantling cell which is planned to be provided for the
TVF.

The thermal and flow analysis of molten glass by computer modeling
have been performed to evaluate the melter characteristics, and to
utilize it in the melter design Work. Extended work in computer analysis
is still continued to apply it to the process control of melter system.

As an attempt to extend the operation life of ceramic melter,
fundamental research on refractory and electrode materials has been
carried out to improve the corrosion resistance to the molten glass.

Some improved ceramic materials, which have both adequate high electrical
resistance compared with that of the molten glass and more corrosion
resistance than presently used Cr;03-Al,03 refractory, have been found

in laboratory-scale test.

. CONCLUSION
Many R&D activities have been carried-out on the ceramic melter
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technology to attain the most suitable LFCM process for TVF. As the
result, the present melter for TVF ié designed to eliminate the opera-
tional difficulties in liquid fed operation and glass melting with
noble metal. A reliable bottom drain with induction heating and remote
handling technique has also introduced in the final design.

Table 6 shows the design requirements and the resulted design data
for the TVF operation melter. The sketch of the final melter design is
shown in Figure 5. The new mock-up melter which is designed following
this final design has already started operation in the beginning of 1988
to demonstrate its process performance.

Further development of melter materials and microwave technique
for the advanced melter shall be kepE up to establish higher process
capacity and lomger operation life. WMinimizing the secondary waste and
reducing the total life-cost of ﬁelter are the next goal in the future

development.
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Table 1 Schedule of TVF

1986
1987

ITEM 1988 | 1989 | 1990 | 1991 | 1992 | 1993

Safety License Application
and Permission

\ 4

Building Construction

Equipment Manufacturing
and Installation

Cold Test Operation

Heat Operation

Table 2 Subjects of PNC Melter Development

Melter structural
design

Glass pool design to prevent
the accumulation of conductive
deposit

Glassfiber frit to reduce
particulate entrainment in
melter off gas

Glass frit form

Glass drain Freeze valve type bottom drain

technique with two-zone induction heating
Auxiliary heating Heating-up method with good
system remotability

Instrumentation Molten glass level detection

Dismantling of
ceramic melter

Dismantling of melter using
remote disassembling tools

Table 3 Glass Additive Forms
Form Powdered Frit Bead Frit Fiberglass Frit
Spec.
Particle Size ~10u 250% 1~2mm  <50% Fiber diameter
10~40y <50% 2~2,8mm =50% 9~12pum
40~441 < 1% 2. Bmm~ 0% Add. form
4hy~ 0% (Cylinder)
70mm dia.x70mm length
60+2g/piece
Density(g/cmg) ®Glass density| @ - e -
2.4
eBulk density #Bulk density oBulk density
1.0 1.65 0.2
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Table 4 Descrion of Freeze Valve Drain Bver Developed

Heating Method | Direct Resistance-heating HF Induction Heating

Material Inconel Inconel

Termination of | Air Cooling and Air Cooling and Mechanical Stop
Glass Flow Mechanical Stop ¥

Air Cooling and Two-zone Heat
Control without Mechanical Stop

Results «Thin Pipe Structure for +Elimination of Stop Mechanism
Resistance-heating is not by using Two-zone Heating
Compatible with Required
Lifetime and Strength- *Maintenance of HF Heating Coil

Necessity of Stop Mechanism

Table 5 Monitoring for Safety Operation of Melter

Monitoring Items Methods
Refractory Temperature *Thermocouples in Glass-Contact
Refractory
Electrode Temperature *Thermocouples in Electrode
{Glass Temperature) «(Estimation from Refractory/Electrode
Temperature)
Feed Rate and *HLW Feed Rate : Feed Tank Level
Melt Condition of Feed *Frit Feed Rate: Count the Number of

Glassfiber Frit
*Plenum Temperature

*ITV Observation

Joule-Heating (Power) *Voltage *Current *Resistance
Plenum Pressure *Pressure Gauge |

Molten Glass Leakage ‘Metal Shell/Glass Electrical Resistance
Molten Glass *Electric Resistance between

Level Detection Detection Probe
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I o
’jrlnduction Heated Drain Mozzle

[A-Melter]

[B-Melter]
\
[Advanced] %

B-fielter

- - I
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Fig. 1 Melter Development Schedule
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Fig. 4 Glass Level Detection of Melter
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HLLW Feed Line

Off-gas Line

Fiberglass Frit

Feed Line Sintered Alumina-

Zirconia

Ceramic Fiber

Glass Level Board

Detection
Probe

Chromia-Alumina
Refractory

Canister v

Bottom Freeze
Valve

Fig. 5 Structure of Melter g
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Phote. 1 Mock-up melter placed in the simulated remote cell

Phote. 2 Glassfiber Additive
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DECOMMISSIONING OF NUCLEAR FUEL FACILITIES

TECHNOLOGICAL EXPERIENCES AND R & D

MASAO SHIOTSUKI, TADASHI MANO, HIDEHIKO MIYAOQ and TAKAO TSUBOYA
Power Reactor and Muclear Fuel Development Corporation (PNC)
1-9-13, AKASAKA, MINATO-KU, TOKYO, JAPAN

1. INTRODUCTION

Power Reactor and Nuclear Fuel Development
Corporation (PNC) has been developing nuclear fuel cycle
technologies since 1956. Tokai Uranium Refining Plant was
sompletely decommissioned. Some of the facilities such as
okal plutonium fuel facilities, Tokai Reprocessing Plant and
Q-arai post irradiation experiment facilities have been partial-
ly decommissioned. This is because their initial objectives
lhave been accomplished or superannuated.

Decontamination and dismantling techniques of large-
size waste contaminated by TRU nuclides have been de-
veloped and partly demonstrated at the waste Dismantling
Facility (WDF) of PNC's O-arai Engineering Center {(OEC)
since March 1984, In comparison with reactors, the decom-
missioning of nuclear fuel facilities has distinctive features
that objects to be removed are contaminated with TRU
nuclides and their conditions of contamination, structure,
conliguration and rhaterials differ according to the fields of
cycle. These features have been considered in developing
decommissioning techniques of PNC's nuclear fuel facilities.

H. DECOMMISSIONING EXPERIENCES

Large portion of the wastes from Tokai Uranium
Refining Plant, operated 1965175, were decontaminated to a
sndetectable level, Vessels such as an acid recovery evapo-
rator and a plutonium concentration evaporator of the
reprocessing plant were replaced. Several hundreds cubic
meters of glove boxes of the plutonium facilities have been
replaced with little trouble.

A variety of technigues have been applied to the
decontamination of an acid recovery evaporator of the re-
processing plant. Critical nuclides in the acid recovery
process were determined to be Ru-106 and Sb-125, and
chemicals such as NAQOH, KMnQ and EDTA Na were proved
to be effective for decontamination.

The WDF has been operated to treat large-size wastes
generated in the OEC since 1984. At the WDF, the wastes
with a maximum dimension of 2mx2mx2m are decontami-
nated by ice/dry-ice blasting or electropolishing, and cut by
plasma arc or hacksaw. Operation of the plasma torch with

a master slave manipulator and preliminary plasma cutting
robot have been demonstrated.

IlI. DEVELOPMENT OF TECHNIQUES

«n DECONTAMINATION TECHNIQUES

Conventional decontamination methods using water
sprays and chemicals sometimes raise problems in attaining
effective decontamination and treating secondary waste.
Ieefdry-ice, electropolishing and REDOC decontamination
methods have been developed to replace these methods.
Lce/dry-ice decontamination methods have been developed to
reduce secondary waste generated during decontamination.
Ice/dry-ice blasting system consists of a blaster and a
pelietizer (see Fig. 13, Only a blasting nozzle and a hose are
installed jn the cell. Compressed air {6kgfem?} is used fo
blast particles to contaminated surlaces at high velocity.
The, impact energy of the particles were measured to be
several hundreds kglfem®. leefdry-ice particles, which are
dry-ice pellets with a water content of 0-20wl%, are
produced by the pelletizer at a rate of 200Kgfhr. Almost the
same decontamination effect was obtained and the amount
of generated secondary waste was small than by water
sprays.

Flectropolishing causes high decontamination on metal
wastes. 5% H,S0. solution was selected among several
types of electrolyte considering electropolishing efficiency
and secondary waste treatment. Metal ions dissolved into
electrolyte reduce electropolishing efficiency. Electro-
deposition technique i5 used to regenerate depleted electro-
lyte. ‘This technique enables recovery of dissolved metal
ions and contaminant nuclides on a metal plate, When ion
concentration reaches 30g/1, electropolishing efficiency will
be reduced to 1/4—1/3 of the initial condition. This con-
dition. This condition can be monitored by electrolyte
conductivity, Electropolishing decontamination technique
has been demonstrated for metal waste in the WDF. High
decontamination factor (DF) has been confirmmed. This high
DE is considered to owe to preferential dissolution at grain
boundaries in sulfuric acid electrolyte.

REDOX decontamination using cerium nitrate has
been developed not only for its high decontamination effect
but also for wider applicability to complex configurations.
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Almosthomopgeneous resolution was observed in the test for
stainless valves, At the temperature about 60°C, a resolution
rate higher than electropolishing decontamination was
obtained, Tests are under way on the treatment of spent
solution and the selection of materials for equipment
components.

{2) DISMANTLING TECHNIQUE

Insitu dismanting is indispensable to remove large
vessels from the cells, A plasma cutting robot has been
developed as one of the remote hendling tools for dis-
manting. Conventional playback robots take much time for
teaching. This makes it difficult to apply the robots to the
dismanting of equipment and vessels with a variety of con-
figuation. To improve this difficulty, sensors to detect the
distance between the torch and the object and the robot
body have been designed and tested, including operation
method, to develop a plasma robot which is non-teaching,
portable and easily operable,

The distance between the torch and the object is
generally kept in the range of 5—15mm during the cutting.
A laser spot sensar was used to detect this distance. Tests

‘e conducted for flat, cylindrical and other complicated
surfaces and the tracing height of b2mm was obtained,

i
Muitiarticulated system was used for easy transpor-
tation, installation and maintenance as well as for minimizing
mounting space and weight. A new type of master arm is
used for 2 remote controller. It is cyclindrically coordinated
with three shafts and two joint vector shafts.

(3) MONITORING TECHNIQUE

Efficient and safe decommissioning of nuclear facilities
necessitates information on the density end distribution of
radioactive contamination. This will consume less decontam-
ination effect with less safety cost.

Te replace conventional smear or direct survey
method, & radiation image display unit (RID) has been de-
veloped for a quick measurement of the distribution and the

- level of contamination in the cells or on the equipment. The

RID is composed of a detector in the shield with a collima-
tor, an ITV camera, a distance meter and a data processor.
-het of radiation dose at each point makes a radiation dose
imap which can be seen by a TV monitor] Time necessary to
obrain a map is 10-60 minutes depending on radiation level,
It can identify radiation sources with a surface dose rate of
ImR/hr at a distance of 2m. The weight of the detector
including the shield is about 45kg. This enables easy
handling of the detector using a power manipulator in the
cell. One of the image obrainsed by applying the RID to the
liquid waste tank containing solid suspension is shown in the
photo 1,

V1. CONCLUSION

Vessels, incinerators and glove boxes from nuclear
facilities to be decommissioned are anticipated to increase in
the future. Safe and effective decommissioning of nuclear
facilities with least possible radioactive wastes generation and

cost would be achievable with an integration of the above
mentioned techniques.
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DECOMMISSIONING OF NUCLEAR FUEL FACILITIES

TECHNOLOGICAL EXPERIENCES AND R&D

MASAQ SHIOTSUKI

Power Reactor and Nuclear Fuel Development Corporation
(PNC)

CONTENTS

Decommissioning Experiences

@ Uranium Refining Plant ('80~'83)

' ®

.Pu-Cont'aminated Glove Boxes ("78~'86)

@_.' .Replé'cé.me'nt of an Acid Recovery Evaporator
in Tokai Reprocessing Plant {79,'83, '88~'89)

R&D in Waste Dismantling Facility (WDF) | (84~)

. @ Decontamination Technique = -

L@ Diémanflihé .Techniqué. o

@ Monitoring Technigue
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Uranium_Metal Fuel Production Plant

Purpose : Refining and Reduction Process for Uranium Metal Fuel

Operation Period : 1858 -1970

Structure : Steel - Frame, Slate Wall (Roof)
Equipments : Press, Milling Machine, Ducts, Dust Collector
Dimmension :50m X 15m X 10mH

Contamination : 2X107%uCi [av~B.G. (Equipments)
: 4~7X105:Ci [emw  (Floor)

BEFORE DECOMMISSIONING REMOVAL. OF BUILDING

FLOOR SEPARATION LAND READJUSTMENT
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Dismantling of the Pu-Contaminated Glove Boxes

Mox fuels fabrication for irradiation test

Survey the Surface
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Preparation _ Remove piping, Partitioning

i

Set the Green House
for Decontamination

!

Remove Small Items

{

Decontaminate inside
the Glove Boxes

{

Fix the Contamination | Paint

Remove GH for
Decontamination

_ Isolate the Glove Box

!

Set the GH for
Dismantling

i

_ Dismantling the G.B. _ Nibbler, Disc grinder, Disc cutter

!

_ Decontamination of GH _

|

_ Remove GH L

Air Saw, Pipe Cutter

Target : 10%pm/ 100 «{Loose)
: 10°dpm/ 100 e(Fixed)

Surface contamination< 1 Odpm/ 100 e

Cut pipings and ducts

Dismantling Flow Sheet
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Cotton Glove

"-\-a, Rubber Glove
=5
1
Overall W

Air-line Suit

Vinyl Cover

7
< ...

Socks

RADIATION PROTECTION EQUIPMENT

VAPOR

PERFORATED PLATE
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Schematic Drawing of Acid Recovery Evaporator
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Survey the Radiation

Level and Nuclides

Estimation the Chemical State of

Nuclides by Reprocesssing Solution

Evaluation the Decontaminating

Reagents and Method

DECONTAMINATION (1)

DECONTAMINATION (11}

Ave. 300~400mR/h, Hot Spot

PH:-1 ~0
[ Eh: 1~ 1.4V ]
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(lonization )

PH : Up Constant
Eh: Up Up
HNOQs - NaOH

50 Ci (¥) Removal
Ave. 1 00mR/h, Some Hot Spot

KMnQ, - HNQ; - EDTA

21 Ci{y) Removal

Ave. 40mR/h, No Hot Spot

DECONTAMINATION OF ACID EVAPORATOR

SUMMARY OF DECOMMISSIONING EXPERIENCES
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R&D of DECOMMISSIONING TECHNIQUES

DECONTAMINATION

ICE-BLASTING
— High Decontamination Factor {DF)
— Reduction of Arising Secondary Wastes ELECTRO-POLISHING
— Applicable to Complicated Form
— Cost Effectiveness REDOX PROCESS
DISMANTLING

PLASMA CUTTING

-~ Applicable to Miscellaneous ltems
— Remote Handiing Superior to Contact ROBOTTICS
Handling in Economics and Safety

LASER CUTTING

MONITORING
— Remote Measurement RADIATION
— High Reliability IMAGE
— High Efficiency - DISPLAY
(Operation Area) 7/ (Cell)
Particle Production Blaster /
=2
ressure // MS Manipulator
4  — |
Liq. He s
CO,
»‘__,{-’f @
Waste
Hzo w
i
. { Feeder g
5 C°WP‘-$ @ GP —b<t Turn Table
ressed Air (6kg / cri) V. /

‘Ice Blasting Decontamination System
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70
@ 60k Water spray and brushing
14
e 17
B 50"’ -1
e . lce blasting
m .
w400
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£ T 0 ©
2 200 -
€ N
3
w -
. ! 1 I ] | | 1 ! |
1804 Water
0O 3 6 98 12 {5 18 21 24 27 30
Dry ice (kg) :

DECONTAMINATION EFFECT BY WATER SPRAY
AND ICE BLASTING

1))

8, © 9 51 © ©

5 5
VAT AV e ////f—f
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== [ il 2l
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SCHEMATIC OF ELECTROPOLISHING



Decontamination Factor
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10-21- O Total «
N A Total gy
B @A Non-Detect
| (D.L.)
10°F
3
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Decontamination

Dissolve metal surface

waste metal

Principle of REDOX Decontamination

Regeneration

Regeneration of agent
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SUS Valve
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Measurement Point

THLOWING POWER FOR A COMPLICATED FORM OBJECT BY REDOX
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30(60) Steps

ITY

Distance
Mater

—

. -
Counter

Personal Computer

Picture Mix

—

Video
Recorder

Controller

Video Printer

COMPOSITION OF RADIATION IMAGE DISPLAY

A Whole View of Radiation Image Display

Detector

Data Processer
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LIQUID WASTE TANK LARGE SIZE EGUIPMENT
in REPROCESSING PLANT

System
Engineering

Radiation
Nuclear Fuel Cycle Waste
.Control Treatment
Decontami-
nation

Remote
Handling
Dismantling

Development of Technolologies on Decomissioning
of Nuclear Fuel Cycle Facilities
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Other Facilities in Use

Operating
Name Page Abbreviation Contractor
1. Argonne National Laboratory-West Area . ........... 7 ANL-W ANL
2. Central Facilities Area . .....oooviiene i 24 CFA EG&G Idaho
3. Coal-Fired Steam Generating Facifity ............... * CFSGF WINCO
4, Computer Science Center {in idaho Fafls} ........... 25 cscC EGE&G ldaho
8. CFRMF Neutron Radiography Facility .............. * - EG&G fdaho
6. Expended CoreFacility .......covviiirninnanann. 21 ECF WEC
7. Experimental Field Station ....................... * EFS DOE-ID
8. Fluorinel Dissolution and_Eusl Storge Facility 14 EAST WINCO
9, HotCellFacility (TRA) .. .........vvviiiian... 18 — EG&G Idaho
10.  Hot Fuel Examination Facilities . ................... 8 HFEF ANL
11, Hot Shop Facilities (TAN) ........................ 18 - EG&G idaho
12, Idaho Chemical Processing Plant .................. 12 ICPP WINCO
13.  INEL Research Center {inldaho Falis} ............... 26 IRC EGSG daho
14. NavalReactorsFacility .......................... 20 NRF WEC
15, New Waste Calcination Facility 13 NWCE WINCQ
16. Process Experimental Pilot Plant .................. 16 PREPP EG&G Idaho
~17.  Radiation Measurements Laboratory .......... e 10 RML EG&G Idaho
18 Radioactive Waste Management Complex . .. ... .. 15 BWMC EGE&G Idaho
19, Radiological and Environmental Sciences
Laboratory. . ... 4 RESL DOEID
20. Reactor Training Facility . .........oouoveee.o. .. . * RTF EG&G ldaho
21.  Remote Analytical Laboratory ...............vnn.. 14 RAL WINCO
22, Semiscale TestFacility ...... ... ... i, 33 STF EG&G Idaho
23. Standards Calibration Laboratory (CF698} . ... ....... 24 SCL EG&G Idaho
24, Stored Waste Examination Pilot Plant .............. 16 SWEPP EG&Q Idaho
25, Technical Services Center {CR688,689) ............. 24 TSC EG&G Idaho
26. Technical Support Buildings ABB ................. 2 TSA, TSB EG&G ldaho
27, TestArealNOmh . .....oeiiii 17 TAN EG&G idaho
28, TestReactor AYBA . ........veeieieinanninnnenns 9 TRA EG&G Idaho
29. _Waste Fxperimental Reduction Facility .. ...... .. .. 16 WERF EGESG Idahg
30.  Willow Creek Building fin Idaho Falis) .............. 2 WCB EG&G Idaho .
Facilities Under Construction
1. Fuels Processing Facility Project . . ................. 14 FPF WINCO
Facilities Dismantled, Transferred, or on Standby Status
1. Alcohol Fuels Plant . ... ..ouveeee e, * - EG&G Idaho
2. Raft River Geothermal Project . ......o.vvvrvenn... * - EG&G Idaho
3. Waste Calcining Facility ..........ooveveneinn.n.. 13 - PPCo, AL, ENICO
4. Semiscale Test Facility .........ovoroueeninnannn. 33 STF "~ EGHG Idaho

° Not covered in this brochure.
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Appendix D

Hanford Waste Vitrification Plant OfEE
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Hanford Waste Vitrification

Plant Fact Sheet.

Vitrification building
LxWxH, feet
Volume, cubic feet
Concrete, cubic yards
Reinforcing steel, tons
Embedded piping, feet
Base slab

LxWx D, feet
Concrete, cubic yards
Reinforcing steel, tons
Glass meliter

Feed rate, gal/min

Feed compasition, %
(water and volatiles, frit, waste oxide)

Production rate, Ib/h
Operating temperature, C {F)
Power requirements
Filled glass canister
Production rate, year
Weight, Ib {empty)
Material of construction
Contents (ref. canister):

Glass, Ib

Radionuclides, Ib

Curies

Waste loading, wt% oxide
Decay heat, watts

Exposure at surface, radsth

362.5x 119.5x 94
4.1 million
64,000

10,500

140,000

362.5%119.5x5
8,500
2,800

8.5

62,28,10
100

1,150 (2,100)
400 kw

145

1,600

304L stainless
3,630

95-120

2.75E + 05-4.5E + 05
25

750 -1,400

11,600

88-8049WHC-5A-0287-5-32

—100-
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_ Budget Authorization

SOUReS | PRIOR | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | TOTAL
OPERATING | 378 | 69 | 9.4 |17.0 | 12.4| 164 | 191| 240 261 | 205 | 366 | 462 | 373 | 3187
CAPITAL 0 75 | 225 [ 381 | 9as5]| 1263 | 2240 | 2008 | 103.2 | 671 | 284 | 76 | o 920.0
CENRTC - - - - 33 47| 64| 77| - | - - - .- 21.8
TOTAL 37.8 [ 144 | 319 | 511 | 110.2 | 147.4 | 2492 | 2365 | 1293 | 96.6 | 65.0 | 53.8 | 37.3 | 1.260.5

88-8049WHC-5A-0287-5-31

700-88—0096NL IONd
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HANFORD WASTE VITRIFICATION PLANT
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Y Y
PLANT CONCEPTUAL DESIGN !
DETAILED BESIGN |
CONSTRUCTIONATPS
HOT STARTUP
OTRICOLD TESTING
¥5SUE UPDATED HWVP CC/PFP FEED SPECIFICATONS FINALIZED i ERATIONS
TECHNOLOGY PLAN A
TECHNOLOGY PROCESS DEVELGPMENT, EQUIPMENT ADAPTIGH, PAETREATMENT AND GHARACTERIZATION INTEGRATION
prosectrean 2N APPROVED BY DOE-RL CC/PFP PROCESSING
PROJECT VALIDATED W AFPROVED BY ] DEVELOPMENT COMPLETE
DOE-AL 4
. 1 V_.if( 2 3 &
PROJECT PAOJEGT MANAGEMENT -]
MANAGEMENT
KEY DECISIONS
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Appendix E
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TEST EHTEGRATION
ARD
PROFECT MAMAGEMENT

1. BOTTCM DRAIN SELECTION. DESIGN, FABRICATION AND INSTALLATEON

dentify
Sof taare
for Boitnom Perform Thermal Prepare Facitily
Irain Cyeling Melal for installation
Enninefning Faligue Analysis of Test Systen
Analysis
Teentify (Design Critica) )
Allernative Path Items and
Botiom Drain Prepare Bid Fabricale fnstall Test
Concepls Specificalions | | Critical Path e System and
Select Perform Tharmal/ \—/ liems SuoportIng
Botlom Drain  — Hyoractic Analysis \Syslem Madify Design
Concept of Batloa Drain Intlude Test
Dafine . Resulls and
Operatjnnal : Remote Pasign
and Design Kon-long Fabricale Fealures
Performance Lead Time Items — Non-Leng Lead
Criteria Tige ltess Start Up and
Caeck Dut of
Test Sysiem
. Complete
2. BOTTOM DRAIN TESTING Detailed Test Snort-Tera
Plans [atermitient
Tesling 1| Fab Remote/
{Prelininary} Leng tem
Caplete Define FProcure Test Test Drain
Delakled Test Acceplance baterials That
Plan Dutline for Criteria for Satisty Testing
Boitom Drain Test Evalustion Requiremenls
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Long Tertn [
Tesling Cozplele
Installation
Corplele Coxplete
3. REMOTE DESIGN AND TESTING Sheri-Term Long-Term
‘ Iatermittent Testing
Testing
Develop Remole Select Complele Fabricate (ozplete
BDesign Concepts —| Preferred esign a Remote Test Phase T
for Replaceable Remople Pesign Remale Test Assembly Tesing of
dottoz brain Cencept Assembly Remate Prepare Design
Features Data Package
- for Botlom
Drain Detail
Prepare Test
Plan and
Pracedures
\ Conplete
4. MEASUREMENT OF KEY SLUDGE PROPERTIES Phase T *{ Essue Repori on
Testing of Test Resulls and
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Conduet Prepare Report Fealures
Freliminary — on Key Shudge
Literature Physical
Revies Properties
| S
1]
Collect | Measure Key Prepare
Reievanl Sludge Repert of
Studge Propariies Resvit and
Samples Impacts en
B N
3. MELTER €AVITY GEOMET{Y YERIFICATEON
Tonguct Pracure Test Complele
Literature Malerials for Fhysical
Review [or Cavity Physical Modeling
Sludpe Physical Modeling Experiments
Kadeling
Davelop Mal ter Select Define Tesl Plar
Cavity Preferred for Physical
Geometry Cavity Medeling
Altermalives -Gegmetry Esperizmenis
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