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ECONOMICAL CLEANUPS
" Lee A. Mcintire
President
Bechie! Nalional, Inc.

ABSTRACT

Leveraging resources across DOE siles means sharng resources, avoiding duplica-
tion, and laking advaniage of technology irrespective of where i was inventec.
Historically, DOE's numerous sites have been operated like independent silos; however,
with the evoiving mission of Ihese sites and with more focus on cleanup rather than on
production, opportunilies for leveraging resources are right in front of us. Two factors that
allow for resource leveraging are the DOE's Contract Reform initiatives and the enlry of
firms ke ours into tnis growing market - firms that have the experience ta integrale activ-
ilies al mulliple siles, leveraging the resources of those sites to creale more business
opportunities for Ihe customer al thal sile, for other custemers in our business, and, most
importantly, for our employees. We wit meel the challenge of fasler and more economica
cleanups by taking advantage of the numan potential al these siles, molivaling peopie,
and crealing a vision for the fulure. Only through working logether wili we, the conlractor
communily, labor, and DOE, achieve our goal of "doing more for less.”

SMALL NUCLEAR PROGRAMME
C. McCombie, H. Isster
Nagra
5430 Wetlingen, Swilzerland

ABSTRACT

Discussions on the pros and cons of international repositories have taken place in dif-
ferent technical anc non-lechnical groups and organisalions over a long period of lime.
Almost always, however, the debate is immediately dominaled either by polilical consid-
erafions of by economic arguments. The former can lead to those couniries developing
their national systems o explicitly reject possibilities for accepling foreign wasles since
such plans can make local acceptance of reposttory projects more diflicull. Financial
argumenls can lead small, wasle-producing countriesio seek collaboration aimed at
reducing specific disposal costs or can encourage large counlries with low population
densities to look for business opportunities.

Currently national opinion (public and political) ofien seems to favour dedicaled
national facilities although the polential advantages of collaboration are apparent to lech-
nical or economic specialists.

Before the relalive merils of national vs international disposal can be seriously dis-
cussed by any country, the basic feasibility of implementing a national repository must be
considered. The requirements are a good sound concepl and the technology (o imple-
ment this, a suilable geologic setling and adequale financial resources to drive the pro-
gramme. In Switzerland, a long-term R&D programme has developed adequate technot-
ogy, the siting issue for HLW is still being studied but looks promising and costing stud-
ies indicale Ihat the unil cosls,. although very high, can, if necessary, be financed by the
generators of nuclear electricity.

Current official Swiss strategy for HLW disposal includes evalualion of bolh allerna-
tives, national facility or an international repository. This stralegy is detesmined, on the one
hand, by the uncertainties in the fulure availability of international options and, by the
other hand, by the iong time horizons before a final decision becomes necessary. The
immediate goal is to convince all relevant bodies (implementers, regulalors and public)
that safe deep disposal is indeed feasible in Switzerland. In the long intervening period
before a HLW repository becomes necessary lowards the middle of nexl century, ample
time is available for participating in joint preparatory projects and for evalualing potential
international repository prospects.

GUIDELINES FOR INTERNATIONAL DISPOSAL OF RADIOACTIVE WASTES
John W. Bartletl
S. Cohen & Associates, Inc.
McLean, Virginia
ABSTRACT
This paper discusses the incentives for an international approach 1o disposal of
radioactive wastes and the means by which il might be accomplished. The incenlives
focus on the need for cosl effectiveness, minimization of environmental impacts, and
potential limitations of avaifability of disposal sites. Implementation should be led by-the
diplomatic comimunity, ang should build on the now extensive world-wide experience
concerning selection and characterizalion of candidale disposal sites, and on existing, in-
use lechnologies for all operations except disposal. The initialive could come from a
group of nations which has commitments to nuclear power but no current disposal pro-
grams. Nations such as France, Sweden, and the United States, which do have ongoing
disposal programs, can provide support for the concept, expertise, and venues for imple-
mentation.

WARD VALLEY 1996 - SCIENCE GONE SOUTH
Richard F. Paton
Vice President
American Ecology Corp.
Boise, Idaho
James A. Shaffner, PE.
Manager, Southwestern Compact Region

US Eocology Inc.
Rocklin, California

ABSTRACT

The Ward Vatiey Land transfer impasse is a prime example of ihe dilemma thal results
when political ideology is substituted for scientific method in a public policy debate. In the
tace of scientilic face, pleas by knowledgeable scientists and doclors and (o the eco-
nomi¢ detriment of California, the Clinton adminislration r:z: steadfaslly relused to trans-
fer a small parcel of land in the Mojave desert Lo California {or low-level radioactive waste
disposal faciily. The adminisiration has chose to fisten inslead to a small group of
Hoilywood actwisis, championed by senator Barbara Boxer, who refuse lo let facls get in
the way of their anli-nuclear ideology. In taking this position, Clinton has demonslrated
that he is willing 10 jeopardize the economy of our biggest state as well as the health and
well being of thousands fo people suffering from lifethreatening diseases - all io mollify the
interests of a few well-heeled contributors. In so doing, he is thwarting the implementation
of a federai law - one which he helped create when he was governor of Arkansas - and
doing so at taxpayer expense.

This paper chronicles the efforls, throughout 1996, by the Clinlon administration 1o
thwart the fand Iransfer necessary for completion of the Ward Valley project. With the mosl
tenucus of excuses Depuly Interior Secretary John Garamendi called for additional tests
and studies following. all the while, the advice of anti-nuclear activisis insiead of credible
government experls. The adminisiration’s patlern of conlinual delay in this process has
recenlly prompled Governor Pele Wilson to act. The paper concludes with recenl iniii
tive on the parl of project proponents o reverse delaying laclics by the federal govern-
menl through iegat action.

WARD VALLEY AND THE LOW-LEVEL RADIOACTIVE WASTE POLICY ACT
Alan D. Pasternak, Ph.D., Technical Direclor
California Radioactive Materials Management Forum
Post Office Box 1638
Lafayelte, California 94549-1638

ABSTRACT

f :s now over liree years since Seplember, 1993 when the Caiifornia Department of
Health Services, California's Agreement State Agency, cerlified the Environmenial Impact
Report (EIR) for the proposed Ward Valley low-level radioactive waste (LLRW) disposal
project and issued a license 1o US Ecology, inc. to consiruct and operate the
Southweslern Compact's first regional disposal facility. But there is still no project.

It is over a year since January, 1996 when California’s courts compleled judicial
review and upheld the Depariment’s reguialory decisions 1o issue the Ward Valley license
and to cerlily the EIR. Bul still no project. The last major administrative action required
belore the Ward Valley project can move from proposal 1o reality is a sale of federal lands
to the Stale of Caiifornia for use as the sile of the Southweslern Compact's lirst regional
disposal facifity. But since taking office in January, 1993, the Clinlon Administration has
refused to complete the Ward Valley land sale. The Administration and the U.S
Department of the Interior have offered a series of excuses for nol completing the land
sale and have called for one study afler anolher. )

A mix of science and politics affecis Ward Valley decisionmaking, especially deci-
sions related to the land sale. A favorable National Academy of Sciences review, com-
pleled in May, 1995, has not been sufficient lo persuade the Administration to proceed
with the land sale. In February 1996, Interior cailed for more another year's delay, more
lests al Ward Valley, and a second Supplemental Environmental Impact Stalement (SEIS).
The so-called “Garamendi Exercise” (after Depuly interior Secrelary John Garamendi who
has been DOI's spokesman on Ward Valley for the pasl year-and-a-half) has no basis in
science, lacking even the supporl of Interior’s own U.S. Geological Survey, and gaining
only the grudging cooperation of the U.S. Department of Energy. This iatest sludy is, al
bes!, a delaying \actic 1o poslpone a decision and, at worst, an efforl "to study the pro-
ject to dealh,” in the words of the San Jose Mercury News.

On January 31, 1997, California Governor Pele Wilson, saying his “...patience with
these tactics of delay is now exhausted,...” announced the filing of a lawsuil in federal
court by the California Department of Health Services seeking 1o compel the Ward Valley
land transfer. The Governor also announced that the stale would proceed with confirma-
tory lesting as recommended by the National Academy of Sciences reporl. (The NAS had
recommended additional tests during construction and operalion of the disposal facility,
bul Interior has demanded the tests be done before the land sale.)



FERNALD'S LIFE CYCLE ANALYSIS OF RECYCLE OF RADIOACTIVELY
CONTAMINATED STRUCTURAL METAL
Katherine L. Yuracko, Michael J. Gresalfi
LMER
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Peter Yerace
DOE-FN
Igor Komarikov
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ABSTRACT

During the past five years, a number of U.S. Department of Energy (DOE) funded
eltorls have demonsiraled the technical efficacy of converting various forms of radioac-
live scrap metal {RSM) into useable products. From the development of accelerator
shielding blocks, to the construction of low leve! waste containers, lechnology has been
applied lo this fabrication process in a safe and slakeholder supported manner. The
potential health and safely risks to both workers an: the public have been addressed.
The queslion remains: do the benefits of fabricaling products from RSM outweigh the
costs? The DOE Fernald Environmental Management Project (FEMP) has developed a
meihodology based on life cycle analysis to evaluate the costs and benelfits of recycling
and reusing RSM, rather than disposing of this RSM in an approved burial site. This paper
presents the life cycle analysis conducted 1o determine whether the DOE Fernald sile
should recycle some of the radioactively contaminaled structural sieel from the Plant 4
D&D project.

RECYCLING OF AECL'S CONTAMINATED STAINLESS STEEL FUEL BASKETS
AT MANUFACTURING SCIENCES CORPORATION
Pauiine Hartwig, Decommissioning Services
Wayde Gutzman, Decommissioning Radiation Protection Supervisor
Wasle Management and Decommissioning Operalions
AECL
Chalk River Laboratories

Chalk River, Ontario, Canada K0J 1J0
Michael Byrne, Product Manager, Deconlamination and Recycling Services
Charles D. Nichols, Manager Survey, Transportation, and Waste Processing

Manuifacturing Sciences Corporation

Oak Ridge, Tennessee 37830

ABSTRACT

The decommissioning of the NRX research reactor at AECL Chalk River Laboratories
(CRL) included the removal of 200 stainless steef fuel fransfer baskels from the spent fuel
bays in lale 1995. The baskets, which weighed approximalely 8000 kg, were surface con-
taminated with both alpha- and bela/gamma-emitting radionuclides, but had not been
aclivaled or volumelrically contaminated.

A decision matrix was used lo evaluate the options for the storage and disposal of
these baskets, including two proposals for the recycling of the baskets. The evaluation
was based primarily. upon potential for future cost avoidance, contamination, dose, cost,
volume reduction, and generation of secondary wastes. Recycling al Manufacturing
Sciences Corporation (MSC) was chosen as the preferred method for the disposition of
the baskets.

A radiological analysis of the baskets was conducted, and the inventory of radionu-
clides estimated. The baskets were shipped to MSC in Ozak Ridge, Tennessee, in March
of 1996. The shipment was classified as Radicactive Malerials, Class 7 Dangerous
Goods, Surface Contaminated Objects (SCO-II). The shipment required two 72.5 m?
marine shipping containers. Based on external gamma dose rale, the shipment was clas-
sified as Radioactive Yellow. Regulatory approval for Ihe shipmenl, including an export
permil, was obtained from the Alomic Energy Control Board (AECB).

After acceptance at MSC, the baskels were given an inilial treatment in the chemical
decontamination bath, and then sectioned using plasma cutting in the receiving area for
special shipments. The sectioned baskels were then sent for chemical decontamination,
and monitored to identify material that met the applicable criteria for free refease to the
open metals market. About 4% of the malerial was free released. The remaining contam-
inated stainless steel will be melted in MSC's vacuum induction furnace and formed into
ingots. The ingots will be rolled and used to manufaclure stainless steel drums. The vol-
umelric contamination level of radionuclides in the manulaciured drums will be deter-
mined. The containers wilt be returned to AECL prior to June of 1997.

RECYCLING OF METALS IN PRACTICE - COMMERCIAL EXPERIENCE
Steve Lorenz, Manager - Radwasle, ComEd and Frederick Gardner, CHP,
s National Waste Management Corporation.

ABSTRACT

The development of recycling technigues for radioactive metals has led to the avail-
ability of products for use by commercial companies and utilities. These products include
shielding blocks, boxes and drums for radioaclive materials and components for spe-
cialized applications. RSM is also recycled into non-nuclear applications for general recy-
cling as scrap, particularly for high value metals like nickel, copper, aluminum and stain-
less steel.

The paper describes the commercial experience of nuclear ulililies in the generation
and management of RSM, based on a 1997 survey of roughly half of the industry.
Recommendations for future uses and polential applications of recycled metals will be

ot

discussed. The resulls of this study indicate that the nduslry has beer recycling RSM to
the scrap marke! for decades and thal developmenl of a commercial RSM products
industry will be largely based on the cosl of RSM prodycts. i

PARTICIPATION'ON .

ENT ADVISORY BOARD AND THE
DEPARTMENT OF ENERGY: A PARTNERSHIP THAT WORKS
James Melilio
USDOE
Gregory Evans
Coleman Research Corp.

ABSTRACT

The January 1992 announcement by the Department of Energy** creating the
Environmenlal Resloralion and Waste Management Advisory Commiltee (EMAC) made i
the first Federal agency with “landlord" responsibilities to establish a Depariment level,
external advisory body 10 assisl it in meeting its environmental cleanup responsibililies al
lhe various weapons complex facilities around the Country.

Whal precipitated this action? What was the Depariment trying to accomplish by cre-
aling the EMAC? How successiul has the effort been? How has il evolved? These are the
questions this paper will endeavor to answer. It will do so, by lirst examining the circum-
slances al the Department of Energy (DOE) Ihat created the need for a high-tevel cilizens’
advisory board. Next, it will report on the process by which the first commiltee members
were selected, the relationship of the Committee to DOE, and some of the early success-
es and shortcomings of the EMAC/DOE parinership.

With this as a base, ‘the evolution of the EMAC 1o its present configuraticn as the EM
Advisory Board or "EMAB" and DOE's experience in managing wilh the EMAB as an inte-
grat part ol the policy selling process will be examined. The paper will conclude with a
Iook at heeffeclivensss of the EMAB as a calalysl in helping the DOE Environmental
Management Office succeed in its mission.

THE IMPACT OF PUBLIC PARTICIPATION ON CONTRACTOR SELECTION
Gail Rymer
M4 Environmenial Management Inc.
1009 Commerce Park Drive » Oak Ridge, TN 37830

ABSTRACT

Over lne past decade, environmenial regulations have changed lo recognize the role
the public plays in determining how to best deal with hazardous waste. The public's
demand for a voice in the decision-making process and a rejection of decisions Ihal are
mandated by oulside inlerests have led (o a change in the way companies and govern-
ment are doing business.

The ligld of risk communications has emerged lo assist in dealing wilh issues and
concerns raised by the public where a company or government agency has low credibil-
ity. The research and applied knowledge outline how companies must approach commu-
nities 1o effectively reach solulions thal meél the expectations of the public while allowing
for the company lo be successiuf in ils business endeavors.

THE NEVADA TEST SITE ENVIRONMENTAL IMPACT STATEMENT
PUBLIC PARTICIPATION
Frank Di Sanza
DOE/NV EM
EIS Transportation Study
Earle Dixon
CAB Technical Advisor
Don Elie
DOE/NV EPD, EIS Project Manager
Jim Henderson
BN, EIS Contractor Project Manger
Paul Richitt
UNLV CORE ProgramCarrie Stewart
PAI, EIS Conlractor Project Manager

ABSTRACT

The Nevada Operations Office recently compleled a site-wide Environmental Impact
Slalemenl for the Nevada Test Site and off-site locations wilhin the state of Nevada. This
EIS was two years in the development and cost about 10 million dollars to produce.
Several innovalive approaches were taken in the areas of public participation. This paper
presents the approaches utilized and the results in the following subject areas:

* Public Participation Issues

Public Comment on the Implementation Plan
Transportalion Meetings
Rural Meetings
Community Advisory Board Participation
Partnering with the University of Nevada Las Vegas
Coordination with the Stale of Nevada
Native American Involvement
Adverlizing Informal Public Hearings with a Single Consistent DOE Interaclive
Voice Internel, e-mail, and 1-800 Number Access

The overall conclusion is that meaningful public participation takes tlime, innovation,
hard work, and commitment.



- - SAVANNAH RIVER SITE'S GENERATOR SET-ASIDE FEE — NOT JUST
ANOTHER CHARGEBACK SCHEME
< Sherri Johnson
U.S. Department of Energy
Savannah River Operations Office
PO. Box 616
Aiken, South Carolina 29802
Keith Stone
Weslinghouse Savannah River Co.
P.O. Box 616
Aiken, South Carolina 29802

ABSTRACT

The Savannah River Site (SRS) is one of three Deparlment of Energy (DOE)
Operalions Offices demonsiraling the feasibility of a unique and innovalive waste gener-
ator financial chargeback syslem. During 1996, the SRS Generator Set-aside Fee inilia-
live provided funding and a mechanism lo implement 14 wasle minimization projects that
will result in a reduction of 1,900 cubic meters of hazardous and radioaclive waste and a
annual cost savings of $4M. The SRS Generalor Set-aside Fee concept has relevancy,
and is directly transferable, across the federal government and the commercial sector.

Unlike tragitional DOE chargeback syslems which are based on wasle generators
bearing alf or a porlion of wasle management Ireaiment, storage and disposal cosls, the
Set-aside Fee is a generator surcharge that is pooled and used o fund fast payback
waste minimization projects. Generators are "taxed” a small percentage of actual wasle
managemen! costs for each lype of hazardous and radioaclive solid waste they gener-
ate. The collected fees are combined into a reserve account and reallocated (o the gen-
eralors who propose waste minimization projects offering the largest waste and cosl
reduction benefil to the SRS.

The Generator Set-aside Fee has passed the litmus lest at SRS, will be expanded to
addilional DOE facilities in 1997, and most notably, can be direclly incorporaled in any
larger industrial operation - government or commerciall This paper will detail the Set-
aside Fee process, necessary support functions, and lessons learned from implementa-
tion at SRS.

MANAGING THE WASTE MINIMISATION PROGRAM OF THE ATOMIC
‘'WEAPONS ESTABLISHMENT, ALDERMASTON, ENGLAND
George Wall
Hunting-Brae Ltd., UK

ABSTRACT

The paper briefly describes the Atomic Weapons Establishment (AWE), ils recent
contractorisation and the new arrangements for funding its work. It then outlines the
Uniled Kingdom national and thence the company Waste Management sirategy and 1he
key role that Waste Minimisation plays in them both. It highlights the main etements of the
company Waste Minimisation Program with particular emphasis on those techniques that
worked and those that did not. Finally it shows the results achieved to date and our lar-
gets for 1he future.

UTILIZING COMMERCIAL BEST PRACTICES -THE KEY TO SUCCESS OF THE
SAVANNAH RIVER SITE WASTE MINIMIZATION PROGRAM
David A. Zigelman
Westinghouse Savannah River Company
Savannah River Site
Aiken, South Carolina 29808

ABSTRACT

The Savannah River Site (SRS) Solid Waste Division (SWD) has partnered with a num-
ber of commercial nuclear power plants in order lo directly implement utility best prac-
lices as a means of improved Irealment, storage and disposal of low-level radioactive
wasle. Initia! focus of this effort has been on the implementation of an aggressive waste
minimization program.

Through a series of benchmarking visits and technical exchanges, SRS has imple-
mented changes 1o work practices and material/product specifications thal have resulled
in substantial cost savings and extension in the life of on site disposal facilities. Although
these work practices have proven highly successful at commercial nuclear plants over the
past several years, their direct large scale application at Savannah River was unique to
the Department of Energy (DOE) Nuclear Complex.

In Fiscal Year 1996 (FY 96), Savannah River has realized a storage/disposal space
savings and cost avoidance of 175,000 cubic feet and $17.7 million, respectively for its
low-leve! radioactive, transuranic, mixed and hazardous waste streams. The SRS has won
a 1996 White House “Closing the Circle Award” for these poflution prevention program
accomplishments. This award is the pre-eminent Federal Government recognition in the
pollution prevention/waste minimization arena.

The accomplishments of the Savannah River pollution preventionfwaste minimization
program clearly demonstrate the direcl applicabilily of commercial power plant initiatives
to cost reduction efforts at DOE faciiilies.

THE CLEAN SALT PROCESS (CSP) FOR MINIMIZATION OF
HANFORD TANK WASTE
David J. Swanberg, Phong M. Nguyen
SAIC

Joan Young
BDOM
Wasle Policy Instilute Team

ABSTRACT

The Clean Salt Process (CSP) can reclaim useful chemical products from alkaline tank
wasle al Hanford and other DOE sites substantially reducing the volume of waste for dis-
posal. DOE's tank wasltes are primarily sodium sall solutions once (he radionuclides and
HLW solids are removed. At Hanlord, the waste contains an estimated 60,000 metric tons
of sodium, most of which is recoverable as clean sodium nitrate salt. Tests with actual
waste produced clean sodium nitrate (2 pCifg residual radioactivity) that was released
from the laboratory as non-radioactive material.

In Ine CSP, clean nitrate salls are selectively crystallized and separated from conta-
minatedsclution. Overall decontaminalion factors > 10° have been demonsirated wilh
actual wasle. For production implementation, a multi-stage CSP plant, placed down-
stream of cesium ion exchange, will produce clean salt suitable for commercial re-use.
The preferred end use for the recovered salt is in the production of explosives.

RCRA reguiations encourage recovery of uselul products from waste. DOE's Office of
Environment, Safely and Health has developed criteria for free release of materials with
very low levels of residual radioactivily. Olher possible end uses ol Clean Salt do nol
require RCRA or DOE exemplions. These require additional processing but are still eco-
nomically attractive.

The Clean Sall Process needs to be demonstraled at a larger scale. This will gener-
ale performance data and design paramelers to supporl an accurate costibenefil analy-
sis. Radialion dose impact and ALABA analyses should be performed to establish de-
minmus radioactivily levels for the recovered material.

RADIOACTIVE SOIL AND ASPHALT WASTE A POLLUTION
PREVENTION CASE STUDY
Dr. Shoou-Yuh Chang, PE. and Jeff Knight, EIT
NC A&T State Universily
Department of Civil Engineering
Greensboro, NC 27411
Susan R. C. Michaud, and Darrell Daugherty
Lockheed Martin Energy Systems
Oak Ridge National Laboratory

ABSTRACT

During a nine year span, 1986-1994, the Oak Ridge National Laboratory (ORNL})
shipped for disposal, 1,020,000 kg of fow level radioactive wasle soils and asphalt. A
Pollution Prevention Opportunity Assessment (PPOA) was performed on this waste
stream 1o develop improved waste reduction and poliution prevention alternatives 1o lower
the volumes of wastes being generated at the ORNL facility.

it was determined through the PPOA that a lotal of 670 B-25 boxes had been used for
disposal. The average cost of disposal was $9,000 per B-25 box, therefore $6,030,000
was spent on B-25 box handiing and disposal. In the nine year period the average weight
shipped per B-25 box was 1,424 kg. Theoretically, each B-25 box could be shipped with
3,760 kg of waste materials.

Using the average shipmenl weighl it was determined thal on average 47% of lhe B-
25 box space was empty. Reasons for the emply space included soit moisture contents,
clumping of soils, rocks, and other factors which prohibited complete filling of the B-25
boxes. Realistically, it was determined the B-25 box could be filled to 85% capacily.

Using the techniques of the PPOA several allernalives were developed lo enhance
the B-25 box disposal program. One oplion would have the site utilize a designated
Quality Control Inspector to monitor waste handiing and shipmenis. Option two would
reguire purchase of a poriable vibralor to be used to maximize filling of B-25 boxes.
Opzion three would require the site purchase soil drying apparatus and olher equipment
to remove moisture from the soils prior to shipmenl. i

Recommendations included Oplions one and two to maximize the effectiveness of the
B-25 box ioading and shipment program for radioactive waste soils disposal. After costs for
capital oullays and payroll expenses, it was eslimated lhe site could oblain an annual sav-
ings of $100,768. Efiorts were being incorporated inlo site procedures which would mini-
mize shipments of B-25 boxes unless they were being filled to capacity or to a capacily that
would increase cost savings and thereby reduce disposal costs 1o the ORNL facilily.

THE ENVIRONMENTAL LEGACY OF NUCLEAR WEAPONS PRODUCTION IN
’ THE UNITED STATES
Donald C. Habib
Project Performance Corporation
Steven Taub
. U.S. Department of Energy
Office of Environmental Management, Office of Strategic Planning and Analysis

ABSTRACT
The National Defense Authorization Act of 1995 required the Department of Energy to
submil a report to Congress describing all waste streams generated during each step of
the complete cycle of nuclear weapons production in the United States, including esti-
mates of the amount of waste generated and an analysis of the characteristics of each



waste slream. To meet this requirement, the nuclear weapons produclion process was
divided into eight general processes: mining, mifling, and refining uranium; isolope pro-
duction (enrichment); fue! and larget fabricalion; reaclor operations; chemical separa-
tions; component fabrication; weapons operalions (including assembly, disassembiy, and
maintenance); and research, developmenl, and testing. In consultation with
Congressional staff, DOE broadly inlerpreted “waste streams” to include four distinct ele-
ments: waste, contaminated environmental media, surplus facililies, and materials in
inventory. Information was then compiled from existing sources in wo areas: current and
past activilies at each site managed by DOE, and data on the envircnmenlal legacy pre-
sent at each site. Using this information, the inventories of waste, media, facilities, and
materials were categorized among the eight nuclear weapons production steps and non-
weapons activilies. The environmental legacy from nonweapons programs were grouped
as either supporting the naval nuclear propulsion program or “other.” Though other analy-
ses have described and quanlilied the Department of Energy’s wasle legacy, this is the
first analysis of the origins of the environmenlal legacy of nuclear weapons production
and includes waste, media, surplus facilities, and materials in inventory. The formal results
of this analysis are to be released in a Report to Congress on the origins of the nuclear
weapons environmental legacy.

RADIOACTIVE WASTE MANAGEMENT STATUS IN CHINA
LUO Shanggeng
China Institute of Atomic Energy, Beijing
ZHAQ Yaming
National Environmental Protection Agency, Beijing

ABSTRACT
This paper describes the Chinese radioaclive waste management status including
the refevant authority organization and their responsibility, policy regulation and safety
standards, radioactive waste predisposal, discharge, disposal and remediation actions,
elc. as well as the future strategy.

RADIOACTIVE WASTE MANAGEMENT PRACTICE IN THE REPUBLIC OF
BULGARIA
Guenicho Guentchey, Krassimira Ivanova
Governmental Committee on the Use of Atomic Energy for Peaceful Purposes
69 Shipchenski Prokhod Bivd., 1574 Sofia, BULGARIA
Tihomir Guentchev
institute for Nuclear Research and Nuclear Energy, Bulgarian Academy of Sciences
72 Tzarigradsko Shaussee Blvd., 1784 Sofia, BULGARIA

ABSTRACT

Repubilic of Bulgaria is situated in the South-Eastern part of Europe. It is & fitlle coun-
try with area of 111,000 square kilometres and poputation about 9 millions. The capital of
the country is Sofia with population of 1million. Bulgaria is an ancient country. Il has been
eslablished in 681 A. D.

Bulgarian nuciear power programme starled in the late sixlies when an agreement
was reached with the former Soviet Union to supply pressurised water reactors for elec-
tricily production wilh a thermal capacily of 1350 MW and electricily generation capacity
of 440 MW(e). The first stage of the programme includes construction of 4 units in NPP
Kozloduy well known presently as WWER-440. In fact nuclear energy development in
Bulgaria began in 1970 with conslruction of first two units {1 and 2) for a period of 6 years.

The second stage includes next two unils (3 and 4) which were completed in 1981
and 1982, respectively. They are the same type and they have the same parameters as
units 1 and 2, but they are provided wilh improvement of safety systems.

The third stage is from 1987 to 1991 and it includes units 5 and 6. They are con-
structed according a complelely different concept from WWER-440 reactors. Each of
them is equipped with new generation reactor - WWER-1000 with 1000MW(e). The unit 5
started ils operation in 1987 and unit 6 - in 1991. NPP Kozloduy is situated on the right
bank ¢! Danube river.

The power plant lolat has installed 3760 MW(e) capacity and it is of a significant
national and regional importance. The average annual electricity production is 12-14 bil-
lion kWh, which covers about 40% of the couniry's electricity demands.

The second foreseen NPP wili be located on (he right bank of Danube near town of
Belene. The construction of first unit of Belene NPP began in 1985 with WWER-1000
Russian design type reactor again. In 1990-1991 the conslruction was stopped because
of different reasons including financial ones.

RADICACTIVE WASTE MANAGEMENT IN MYANMAR
Mr. Maung Maung Tin
Scientist
Atomic Energy Department
Myanma Scientific and Technological
Research Department
Myanmar

ABSTRACT

Although Myanmar is a non-nuclear country, uses of ionizing radiation, radioisotopes
and radioaclive sources 1o some exlent for health, social and economic benefits have
been started since late 1950's in Myanmar. The main sources of radioactive wastes are
mainly from hospitais that use short-lived radicisotopes for nuclear medicine purposes.
Spent seal sources are generated from the application of radioactive sources in medical
diagnosis, treatment and agricultural research. Management of radioaclive wastes in
Myanmar including colfection, treatment, conditioning, packaging and storage are pre-
senled. Status of IAEA model project entiled “INT / 9 / 143- Upgrading Radiation
Protection and Waste Management Infrastructure”, in Myanmar are also described.

. 4

Systemalic handling of radioaclive waste in Myanmar, leads discharge of radieactive
waste lo the environment to be kept as low as reascnably achievable { ALARA ).

GERMAN APPROACH TO ALPHA BEARING WASTE DISPOSAL
Peter W. Brennecke, Georg Arens, Aimul Hollmann
Bundesam! fir Strahlenschutz, Saizgitter, Germany

ABSTRACT

According to the German approach to disposal, all types of radioactive waste have {0
be disposed of in a repository consiructed and operated in deep geological formations
only. This especially includes radioaclive wasle conlaining transuranic elements and
other alpha emilters. Such waste originates in parlicular from reprocessing of spent fuel
elements, basic and applied research and development work as well as from uranium
enrichment and fuef element fabrication.

In Germany, the Bundesamt fiir Strahlenschutz (BIS, Federal Office for Radiation
Prolection) is legally responsible for waste disposal. For the salely assessment of a repos-
ilory it is required to demonstrate that the protection objeclives of disposal in the opera-
tional and posl-closure phase of a repository are fulfilled. With respect lo possible releas-
es of long-lived radionuclides in the post-closure phase, the barrier lunclions of the site-
specific geological formations have in particular to be investigated and evaluated, among
other things, by means of radionuclide-specific sorption and desorption experiments.

Disposal of alpha bearing waste is predominantly envisaged for the Konrad and
Gorleben repository projects. The resuits of the Konrad site-specific salely assessments
have been converted into a system of waste acceptance requirements covering the dis-
posal of radioactive waste wilh transuranic elements and other alpha emilters. As to the
emplacement of such waste, an assessment of the disposabilily shows that all respective
wasle packages with negligible heal generation can basically be emplaced in the
planned Konrad repository. In addition, for the disposal of all types of radioactive waste
including alpha bearing waste the Gorleben repository project is still under investigation.

PAST AND CURRENT R&D PROGRAMME FOR WASTE DISPOSAL IN BELGIUM
B. Neerdael, G. Volckaert, A. Sneyers
SCKeCEN, Mol, Belgium

ABSTRACT

Disposal of properly conditioned long-lived radioactive wasle in geological formalions
is the most promising and realistic option in this respect. The R&D programme on geo-
logical disposal for high-level and long lived waste was initiated in Belgium in 1974 by the
Research Centre for Nuclear Energy (SCKeCEN). A deep Terliary clay formalion, the
"Boom clay", present under the Mol-Dessel nuclear site, was selecled as a candidate
host formation for experimental purposes; lhe research programme and assessment
sludies were therefore developed according to a sile-orat least formation-specific
approach, without however anlicipaling the conclusions ol a more detalled sile selection
procedure.

The current R&D programme is mainly focused on site characterization {mechanical,
physico-chemical, and hydrogeologic properlies) and waste packages (characlerization
and compatibility in clay). Performance assessment studies lead 1o the identification of
R&D priorities for the running research programmes on the different components of the
disposal system. Rather early in the programme (1980) an underground laboralory was
constructed in lhe clay al the Mol sile at a depih of 223 metres. The underground labo-
ratory was intended lo evaluale the lechnical feasibility of such a conslruction and to
become an in situ facility for performing tests in close to real conditions within the HADES
{High Activity Disposal Experimental Sile) project.

Underslanding the basic phenomena which control the relention andfor mobility of
radionuclides in the clay is a key issue in this research programme. According to the ref-
erence mulli-barrier disposal concepl, sufficient knowledge and reliable information are
required on items as various as the definition of the source term, the performance of the
neas fietd, Ihe geological enviranment, etc. This paper will review the main resulls of pre-
vicus research, the priorities granted to current research activities and the evolution of
present programme issues. The same methodology is now considered for studies on the
direct disposal of spent fuel.

SITING IN THE NORTHEAST COMPACT: AN UPDATE ON THE VOLUNTARY
PROCESSES IN CONNECTICUT AND NEW JERSEY
Janice Beatson Deshais, Esq.”
Executive Direclor
Northeas! Inlerstale Low-Level Radicactive Waste Commission

ABSTRACT

On June 10, 1991, three candidate sites for a low-level radioactive waste (LLRW) dis-
posal facility were announced by the Connecticut Hazardous Waste Management Service
{(CHWMS), the quasi-public agency responsible for site selection. The three sites were
selecled as parl of a traditional “decide-announce-delend” siling process. This process
relied on statewide screening, analysis of scientific data and a strong effort by the
CHWMS 1o explain the reasons for the selections and the need for an LLRW disposal facil-
ily in the state.

The residents of the three candidate site towns immedialely raised their desire to
refuse an LLRW disposal facility in their “backyard” against the State's responsibility to
provide for LLRW management. Within a short lime, this debale included Vigorous oppo-
sition, political involvement, and little or no opportunity for effective dialogue with the can-
didate lowns. Within a year, legislation was passed that terminated the siting process.
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= New'Jersey, Connecticu's Compacl parlner, was also pursuing a lraditional siling
_approach and s siling agency. the New Jersey LLRW Disposal Facilily Siting Board
+{Siling Board), and was close o anrouncing its own candidalg siles. During the debale
in Conneclicut, New Jersey’s Siling Board reevalualed is own siling program and later
< decided to suspend its efforts lo review oiher siting alternatives.

The CHWMS considered siling methods and prepared a voluntary siting process in
response 1o its legislative mandate. Following ils analysis of the Connecticul experience
and siting alternatives, the New Jersey Siling Board did the same. Under these plans, a
facility will only be localed where a community volunteers to serve as host.

Many challenges ‘o siling in the Northeast Compact region make a voluntary plan
more appropriale, inciuding geology, population and various public and governmentai
perceptions of LLRW and the perceived risks involved with its generation and manage-
menl. Voiuntary siting has begun in bolh stales. The CHWMS and the NJ Siling Board
have made progress in the implementalion of these plans. In additior, faclors such as the
challenges lo siling a facilily for LLRW disposal have lead the CHWMS 1o explore the con-
cepl of assured storage as an alternative to Iraditional disposal.

* The opinions and conclusions slated in this paper are those of Ihe author and do not
necessarily refiect the policy or decisions of the Northeast Intersiate Low-Level
Radioactive Waste Commission or its member slales.

A LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SITE IN TEXAS
WILL IT BECOME A REALITY?
Lee H. Mathews
Texas Low Level Radioactive Wasle Disposal Aulhority

ABSTRACT

Texas was first commissioned by state law in 1981 to site, finance, construcl, operale
and close a disposal facilily for low-level radioaclive waste generaled in the slate.
Because of a lack of political supporl and judicial challenges, the Texas Low-Leve!
Ragioaclive Wasle Disposal Authorily (the Authorily) was unable to elfectively proceed
with its work until 1991 when the Texas Legistature designated the siting area.

Following the legistalive action, the Authorily was able lo identify and characlerize a
site in Hudspeth County, Texas thal appears lo meet all the requirements of stale and fed-
eral law. The facifity's safety will be enhanced by the use of belowgrade modular concrete
canisters for wasle disposal. Some local and regional opposilion 1o the hcense applica-
tion has arisen, and these concerns will be addressed in the ongoing adjudicalive hear-
ings. License issuance is expecled in early 1998.

The Texas-Maine-Vermont compact pending before Congress may be approved in
1997, but with or wilhoul the compact, Texas wilt conlinue 10 pursue a license for a low-
ievel radioactive waste disposal facility.

EXPANDING LLRW USER/GENERATOR ISSUES VIA THE INTERNET:
ACURI. COM
John R. Vincenti, Kenneth L. Miller, M.S., J. Wayne Mcinlire,
James O. Brumfield, Ph.D.

ABSTRACT

Communicaling information in the age of the electionic syslems has grown tremen-
dously. The Internet has enabled the Appalachian Compacl Users of Radioaclive
Isotopes (ACURI) Association to provide a broader and more timely service via its home-
page (http:fiwww.acuri.com.) This paper will outline the development of the ACURI
Association's home page on the Internet. ACURI uses an index system to provide a wide
range of informalion o its members and the interested public, press and political leaders
on issues related 1o the need for disposal and Pennsylvania’s development of a volunleer
sile to dispose of LLRW in the Appalachian States. The Appalachian compact stales
includes: Delaware, Maryland, Pennsylvania and West Virginia.

The ACURI homepage, which began in early 1996, is being piloled by ACURI's
Executive Secrelary and Webmaster, John R. Vincenti. Board members (both utility and
non-utility representalives) have provided input into the development of he page, as well
as the day-lo-day management of the web site. This paper will discuss some of the chal-
lenges of developing and maintaining a web page.

In late 1995, ACURI began to invesligate the feasibility and benefils of the use of the
Inlernel system of communication. ACURI is made up of users of radioaclive materials
and generators of low-level radioaclive waste (LLRW) wilhin the Appalachian Compact
slates. These states include Delaware, Maryland, Pennsyivania and West Virginia. ACURI
has represented the inlerests of over 1,000 licensees and permil-holders of radicaclive
725 and those who genarate LLRW since November 1989 when the Association was
svated in the Commonwealth of Pennsylvania.

Tre ACURI Board of Directors authorized the Executive Secretary of the Association
to research the subjecl and report on the following fopics:

e QOverview and capabilities of the Internet
« Relaled costs in comparison to the ACURI Newsletter and other forms of eom-
“murication
* A plan or outline of how the website would be developed {organized) and
managed

THE USE OF PROBABILISTIC PERFORMANCE ASSESSMENT AND
TECHNICAL CRITERIA IN EVALUATION FOR THE ILLINOIS LOW-LEVEL
RADIOACTIVE WASTE DISPOSAL FACILITY
Paul Corpstein, Michael Henry
Chem-Nuclear Systems
Ralph Stein, Mark Brighiman
Golder Federal Services, Inc.

ABSTRACT

The Miinois Low-Level Radioactive Waste Task Group has developed technical sile
seleclion criteria which address geographic. geologic, seismotogic, hydrologic, and other
scienlific condilions besl suited for a low-level disposal facilily. The llinois State
Geological and Waler Surveys will screen the entire state lo identify 10 or more localions
thal appear likely to meet the Task Group Criteria based upon readily-available, pre-exist-
ing data. Chem-Nuclear will then evaluale these locations to selecl three siles that appear
promising for developmenl of a low-level waste disposal facility.

Chem-Nuclear will develop additional criteria that focus on those site fealures relevant
1o the design and operalion of a safe disposal facility. The criteria will be placed in
Salety/Licensing, Environmental and Operational calegories and each criteria will be fur-
Iher identilied as Mandalory. Avoidance, or Prelerence. Mandatary criteria define char-
aclenstics or conditlions a sile must possess n order 1o be selected. Avoidance and
Prelterence criteria define conditions which are less or more desirable for lhe siting of a
disposal facility. These are comparative in nature and can only be applied to areas which
meel both the Task Group crileria and Chem-Nuclear mandalory criteria. Chem-Nuclear
has developed a preliminary list of approximately 40 crileria and a more refined and com-
prehensive set will be developed in paratiel wilh the Survey's statewide screening effort.

Critenia Application Slalements will be developed which identily the lechnical evalu-
auons and analyses which will be periormed lo demonstrate compliance with the Task
Group and Chem-Nuclzar criteria and the data needed to complete these analyses. The
criteria will be applied in a logical sequence to ensure the efficient elimination of less
iavorable areas and selection of three sites likely to be suitable for the development of the
ILLAWDF. Chem-Nuclear's process will apply Task Group and Chem-Nuglear criteria in a
slaged manner to disqualify clearly less promising lands, progressively bank fands for
possible future consideration, and idenlily promising areas that have a higher likelihood
of meeling ali sile selection criteria for further sludy. Preference will be given 1o volunteer
locations tha: appear 10 meel applicable requirements, and are not less promising than
other locations being considered.

Probabilistic performance assessment analyses will be used lnroughout site selection
and characlerization fo help develop site selection criteria, focus dala callection pro-
grams, idenlily sles more likely 10 meet lhe performance objectives and support the
license application. A probabilislic approach is being used to address the inherent uncer-
tainties associaled wilh some of the properties and processes which affect the iong lerm
performance of a LLRWDF.

Probabilistic performance assessment examines the ILLRWODF pertormance as three
components: the engineered barrier system (EBS), the geosphere, and the biosphere.
Performance assessment models consisting of a conceptual EBS design located within
several generic geosphere systems will be used o help identily favorable site features
and these results used i the development of the Chem-Nuclear criteria. After initial
screening, probabilistic poriormance assessment models will be developed for each
specilic area that shows significantly different sile characleristics. The likelihood that an
area will be able to meet the performance objectives will be a significant faclor in decid-
ing which areas should be refained. As more site specitic data is collected the perfor-
mance assessment models will be refined and the resutts used, in combination with tech-
nical data regarding compliance with criteria, to select the three sites to propose to the
Task Group.

AN OVERVIEW OF THE U.S. NUCLEAR REGULATORY COMMISSION'S
URANIUM RECOVERY PROGRAM
Joseph J. Holonich, Chief
Uranium Recovery Branch
Office of Nuclear Material Safety and Saleguards

Daniel M. Gillen, Assistant Chief
Uranium Recovery Branch

Office of Nuclear Material Safety

and Safeguards

ABSTRACT
This paper provides insight into the U.S. Nuclear Regulatory Commission’s uranium
recovery program. I specifically focuses on the reclamation and cleanup of abandoned
uranium mills and uranium mills currently undergeing reclamation. In this paper i discuss
issues facing NRC regarding the ultimate cleanup of byproduct material as defined in
Section 11e.(2) of the Atomic Energy Acl. This is essentially the byproduct material pro-
duced from the processing of ore primarily for its uranium or thorium contenl.



REGULATORY APPROACH TO-SOIL CLEANUP VERIFICATION AT
DECOMMISSIONING URANIUM MILL SITES
Or. Elaine S. Brummett
Division of Waste Management
Office of Nuclear Material Safely and Safeguards
U.S. Nuclear Regulatory Comemission

ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC), Division of Waste Management, has
recently delineated policy and developed slaft guidance regarding uranium mill sile
decommissioning activities. These activities are priarily relaled 1o soil cleanup and ver-
ification, because usually mi: buildings are buried in the tailings pite. The policy calls for
streamlining the confirmatory survey process by pulting more emphasis on inspection of
licensee performance. To support this approach, staff guidance was developed in the
form of a detailed generic decommissioning inspection plan. Where possible, the inspec-
tion program staff is invoived at the beginning of decommissioning activilies, so that defi-
ciencies can be identified and correcled early. Use of the decommissioning inspection
plan provides a means 1o gain confidence in the licensee's performance and to document
the evalualion that performance.

The licensee’s performance is also considered during review of decommissioning
plans by the licensing program staff. When evaluating proposed new methods, or new
approaches {o site-specific problems, slalf must ensure that compliance with the reguia-
tions can be demonstrated by the licensee. Staff considers data and policy developed in
the U.S. Deparlment of Energy program for abandoned milf sites lo assist with some of
these evaluations. Implementation of both aspects of this regulatory approach 1o decom-
missioning allows staif to reduce their confirmatory survey efiort and allows ficensees (o
comply with applicable slandards in a cost-efficient manner.

REMEDIATION OF URANIUM-CONTAMINATED SOIL USING THE SEGMENTED
GATE SYSTEM AND CONTAINERIZED VAT LEACHING TECHNIQUES:
A COST EFFECTIVENESS STUDY
Mark Cummings, Slever R. Booth
Environmental Technology Cost-Savings Analysis Project (ETCAP)
Energy and Environmental Analysis Group
Technology and Safely Assessment Division
Los Alamos National Laboralory
Project Manager: Steven R. Booth
LA-UR-96-2663 December 1996

ABSTRACT

Aninnovalive, two-stage process for the remediation of uranium-contaminaled soils was
successfully demonstrated al Los Alamos National Laboralory's {LANL) Technical Area 33
(TA-33). The first step in the treatment process reduced the volume of the contaminated
soilusing the Thermo Nuclean (a division of the Thermo NUtech company) Segmented Gale
System (SGS). This lechnique applies the use of radiation deleclors o separale clean soil
from contaminaled soil as it moves along a conveyor bell. Contarhinated soil is diverled to
a separate slorage bin to await further processing, while unconlaminated soil is returned fo
its original localion. From the 218 cubic yards of soil excavaled from the test site at TA-33,
only 7 cubic yards were found fo contain uranium contamination above the criterion release
limil, yielding an initial waste volume reduction of 97%.

The second step in the remediation was removal of the uranium from the 7 cubic
yards of remaining soil using the containerized vat leaching (CVL) process developed at
LANL. Borrowing technigues Irom the mining industry, the uranium was solubilized and
collected in solution. Once recovered in the liquid phase, the uranium was subsequently
removed from solution using an ion exchange resin. Thus, by applying the combined
SGS/CVL pracesses, the total volume of radioaclive waste at TA-33 was reduced from 218
cubic yards ol contaminated soil to approximately 30 gallons of leachale solution and
fesins. In addition, the recovered commercial-grade uranjum may be resold {o recover
some of the costs of operation. The current price of uranium is $14.80/Ib (Uranium
Exchange Company, 1996).

A cost effectiveness analysis was performed comparing the above Iwo-stage treat-
ment process to conventional excavation, containerization, and internment (dig and haul).
Results showed that while the cost of remediating the small volume of soil at TA-33 was
slightty more expensive than using the baseline treatment method, significant cost sav-
ings can be realized using SGS/CVL when trealing greater volumes of soil, assuming that
the contaminated soit must be shipped to a permilted facility such as Utah's Envirocare.
However, if LANL's Area G is an acceplable alternalive to the permanent disposal of low-
level radioactive waste (LLRW), then there is little economic incentive 1o treating LANL
wasie via SGS/CVL because of the low cost of onsite disposal, particutarly for small vol-
umes of soil. (Since the original release of this report in September 1936, LANL manage-
ment has decided to no longer accept construction wasle, demolition waste, or suspect
soil at Area G due 1o limited capacily and uncertain lifetime of the disposal facility. This
makes cost'Ediparisons with onsile disposal at Area G less applicable at this time.)

COMPARISON OF ACID AND BASE LEACH FOR THE REMOVAL OF URANIUM
FROM CONTAMINATED MEDIA
Martine C. Duff, Caroline F. V. Mason, J. A. Musgrave, and Frank Dunfrund®.
Chemical Sciences and Technology Division,
Los Alamos National Laboratory (LANL), Los Alamos, NM 87545.
*U.S. Army, Yuma Proving Ground (YPG), Yuma, AZ 85365.

ABSTRACT
Over the past few years, several difigrent leaching schemes have been developed for
the removal of uranium from contaminated media such as soil. Studies using sulfuric acid
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(H.50,} and carbonale leach solutions (with or wilhoul an oxidative prelreatment) have
been proposed. These solutions have been used on environmental siles “with“varying
degrees of success. However, at lew of these siles have both acid and base leachings
been evaluated using the same set of criteria. The lack of comparalive sludies on acid
and base leaches has created confusion over Ihe relative merils of the two approaches.
A comparison of selecled acid and base leaches with several U-contaminaled soils will
be discussed. Discussion will be given with supporting data on refalive U removal effi-
ciencies for each leach solution and the olher leached elemental concentralions.
Conclusions of our research will assist in the decision-making processes concerned with
the remedialion of U-contaminaled media. Preliminary siudies sugges! Ihe removal effi-
ciency of soil U for each leach solulion varies with the nature of the U conlamination in the
soil. It is likely the form(s} of scil U such as reduced species, absorbed species and min-
eral forms influence the solubilization of U by the leaching agents.

CAN A LARGE ENVIRONMENTAL RESTORATION PROJECT REALLY
FOLLOW ALL OF THE RULES?
EXEMPTIONS AND VARIANCES IN THE UMTRA PROJECT
Robert E. Cornish
U.S. Department of Energy, Environmental Resloration Division
P.O. Box 5400
Albuquerque, NM 87185-5400

ABSTRACT

The Uranium Mill Tailings Remedial Action (UMTRA) Project, a 1.45 billion doliar pro-
ject 1o stabilize uranium mill tailings and remediate struclures built with them, is nearing
completion. The successiul completion of this project would not be possible without
exemplions and variances from a number of federal regulations. The Deparlmenl of
Transportation provided an exemption from fegulations which, if foliowed verbalim, would
have precluded lhe economical transportalion of uranium mill tailings on public highways.
The Depariment of Energy (DOE) provided exemplions from paris of 10 CFR 835 regard-
ing radiation dose assessments for radon and radon daughters, and radiological controls
on tailings in inaccessible spaces in vehicles. The Environmental Prolection Agency has
allowed a variance involving the measurement of radon flux to the almosphere from com-
pleted tailings disposal cells. In addition, it was necessary to use liberal interpretations of
certain DOE Orders (under the process called "graded approach”). This paper describes
how these measures eliminaled many costly and wasteful actions that would have been
required by a lileral interpretation of the regulations. Other remediation projecls should
avail Inemselves of opportunities to aller their regulatory environment.

RELATIONSHIPS BETWEEN CONTAMINANT INVENTORY AND
CONTAMINATED VOLUME AT VARIOUS HISTORIC LOW-LEVEL
RADIOACTIVE WASTE SITES IN CANADA
C. H. Clement, D. M. Hulfman
Low-Level Radioactive Waste Management Offlice
Atomic Energy of Canada Limited
1595 Telesal Court, Suite 700
Gicucester, Ontario, Canada
K1B 5R3

ABSTRACT

This paper examines the volumetric inventory distribution of contaminated malerials
at various historic low-leve! radioaclive wasle (LLRW) siles in Canada. This distribution
shows what fraction ol the contaminanl inventory is in what fraction of the waste volume
irrespeclive ci cleanup or segregation criteria. As well, the volumes of material at the siles
are examined wilh respect 1o selecled crileria.

Five historic radioactive wasle siles in Canada are examined in detail. In each case, a
large fraction of the contaminant inventory is found in a relatively small fraction of the vol-
ume. As well, only a small fraction of the malerial, ranging from approximalely 25% to less
than 1% at the various sites, exceeds regutalory limits which would require a licence (for
radioactive contaminants) or disposal as hazardous waste (for chemical contaminants).

Segregation of excavated malerial based on future disposal criteria may lead to sig-
nificantly reduced inlerim storage and final disposal cosls since each fraction of the waste
can be lrealed in a manner appropriale o its polential hazard. The more expensive treal-
ments can be reserved for a relatively small volurr of the mos! contaminated material,
while less expensive methods can be applied 1o the remainder.

RISK REDUCTION AND COST-EFFECTIVENESS IN THE UMTRA PROJECT
Robert E. Cornish
U.S. Depariment of Energy
Environmental Restoration Division, P.O. Box 5400, Albuquerque, NM 87185-5400.
Mark L. Miller
Roy F. Weston, Inc.
6501 Americas Pkwy NE, #800, Abuquerque, NM 87110
C. Beth Pomalto
Jacobs Engineering Group Inc.
2155 Louisiana Blvd. NE, #10,000, Albuguerque, NM 87110

ABSTRACT
The Uranium Mill Tailings Remedial Action (UMTRA) Project, a 1.45 biflion dollar pro-
ject to stabilize uranium mill tailings and remediale structures buill with them, is nearing
completion. Several times during the project, the 24 UMTRA Project siles were ranked
according to the health risks they presented 1o the public. There was an atlempt lo reme-
diate the higher risk sites first, but it was not practical lo remediate all of the sites in
sequence strictly according to health sisk. The most cosi-effective remediations were al
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- Sall Lake City, Utah,:and Grand Junclion, Colorado, where lailings piles were removed
from the cenlers of cilies. The remediation of slruclures buill on laifings, or built of mate-
dals-containing tailings, was more cogl-effective than the remediation of the olher tailings
piles. The remediation of several of the UMTRA Project lailings piles was predicted on the
~pasis ol a priori calculations to yield negalive benefils; remedial action was expected 1o

kill more people through construction accidents than would be saved during the next 100
) years through reduced radiation exposure followin;} remedial action. The calculated pub-

lic health benefils of remedial actions cnanged through the years as radiation risk factors

shilted. As lhe project nears complelion and the actual costs are known, more accurate
cost-effectiveness calculations can be made.

BACKGROUND ON 40 CFR PART 197 ENVIRONMENTAL RADIATION
PROTECTION STANDARDS FOR YUCCA MOUNTAIN
Raymond L. Clark
Captain, U.S. Public Health Service
Office of Radiation and Indoor Air (6602J)

U.S. Environmental Protection Agency
Washington, D.C. 20460-0001

ABSTRACT

The Energy Policy Act of 1992 (EnPA) directed the Environmental Protection Agency
(EPA) 1o set “public heallh and safely standards for protection of the public from releas-
es from radioaclive materials slored or disposed of in the reposilory at the Yucca
Mountain site.” il atso directed EPA to coniract with the National Academy of Sciences
(NAS) to "conduct a study lo provide {lo EPA].. findings and recommendalions on rea-
sonable standards for protection of the public health and safety..."

The Agency received the NAS Report, entitled Technicat Bases for Yucca Mounlain
Standards, on Augusl 1, 1995. The repor! provided many findings and recommendations
for the technical issues involved in the rulemaking and clear separation of policy issues
from technical issues.

Upon receipl of he NAS Reporl, the Agency began preparation of the proposed slan-
dards. This included holding public meetings, a comment period on the NAS Reporl,
eslablishing official dockels and an information file, establishing several means of elec-
lronic communication, and meeting with many slakeholders. Comments on the NAS
Report have been compiled and are being considered as the Agency proceeds. Selected
comments are discussed in detail.

The National importance of this project has brought about extensive discussions with-
in the Agency. It is currently planned fo propose the standards this Spring.

TRU WASTE CHARACTERISTICS AFFECTING COMPLIANCE OF THE WASTE
ISOLATION PILOT PLANT WITH 40 CFR 194.24(b)
M. S. Y. Chu, H. W. Papengulh, C. T. Stockman, Y. Wang, R. F. Weiner
Sandia National Laboralories”
G. Basabilvazo
U. S. Department of Energy

ABSTRACT

This paper presents some features of DOE's demonsiration of compliance wilh the
EPA regufalion of the Waste Isolation Pilot Plant (WIPP). Performance of the WIPP as a
repository requires that releases to the accessible environment not exceed the limils of
the regulation 40 CFR Part 191(1) either when the WIPP is undislurbed, o if there is intru-
sion into the repository by drilling. This paper addresses only the cumulauve radionuclide
release limits, and does not address individual or groundwater dose limits of 40 CFR Part
"191. The radioisotopes thal may influence repository perfarmance are Pu-239, Pu-240,
Pu-242, Am-241, U-233, U-234, Th-229, and Th-230. Other wasle characterislics and
wasle components that have a significant impact on repasitory performance are wasle
shear strength; the solubility of plutonium and americium compounds in the waste; iron
that reduces the actinides 1o less soluble oxidation states and corrodes to produce hydro-
gen gas; cellulose, plastic, rubber, nilvate, and sulfate, that microbes can metabolize to
melhane to increase gas pressure and that can form colloidal particles; humicmaterials
that form colloidal particles; nonferrous metals that prevent increases in actinide solubili-
ly by binding with organic ligands in the waste.

UTILIZING PEER REVIEWS IN SUPPORT OF THE WIPP COMPLIANCE
CERTIFICATION APPLICATION
John A. Thies

ABSTRACT

The U. S. Department of Energy (USDOE) will submit the Waste Isolation Pilot Plant
(WIPP) Complignice Certification Application {CCA) 1o the U. S. Environmental Protection
Agency (USEPA} in Gclober, 1996. The WiPP CCA must demonstrate that transuranic
(TRU) radioactive waste can be safely received and disposed of in a deep geological dis-
posal system (repository) at the WIPP site in accordance with the safety criteria defined
by the USEPA in Code of Federal Regutations, Tille 40, Parl 191 (40 CFR 191). The WIPP
TRU waste repository is scheduled to open in 1998, which will make it the nation’s firsl
deep geologic repository and the world's first deep gesiogic repository for long-lived
radioactive waste. To comply with applicable regulations, DOE sponsored independent
Peer Reviews of crilical program elements.

EVALUATION OF THE LONG-TERM INTEGRITY OF WiPP
L.okesh Chalurvedi, William W.-L. Lee, Matthew K. Siiva,
Thomas M. Clemo and Rabert H. Neill
Environmental Evaluation Group
7007 Wyoming Boulevard NE, Suite F-2
Albuquerque, NM 87109

ABSTRACT

An evalualion of the U. S. Department of Energy’s (DOE) assessment of the long-lerm
performance of the Waste Isolaion Pilot Plant (WIPP) shows that several issues need to
ve resolved. The DOE Compliance Certification Application tor WIPP disqualifies certain
lealures, events, and processes on the basis of regulatory exemption without sufficient
justification. Probabilities of some events are under estimated. Certain crilical inpul para-
melers in calculations are chosen withoul suflicient justification or based on apparently
erroneous assumptions. It is recommended Ihal DOE address and resolve lhese scientif-
ic issues 1o justify the conciusions regarding the long-term integrily of WIPP.

THE CHALLENGE OF BUILDING A TRANSURANIC WASTE INVENTORY FOR
THE WASTE ISOLATION PILOT PLANT
R. Stroud, R. Bisping
Department of Energy-Carlsbad Area Office, Carlsbad, NM
P. Drez
Drez Environmentat Associates, Albuquerque, NM
S. Chakraborti, D. Bretzke, J. McCann
Science Applications inlernational Corporation, Albuquerque, NM
J. Harvill
Advanced Sciences Incorporated, Albuquerque, NM

ABSTRACT

The U. S. Department of Energy (DOE) is in the process of providing regulatory sub-
missions lo StatefFederal agencies, which il approved, will ailow DOE to dispose of
fransuranic (TRU) waste in the Waste Isofation Pilot Plant (WIPP), a deep geclogical
repository near Carlshad, New Mexico. All the regulatory submissions require an inven-
tory of the TRU waste expected lo be shipped to and disposed of in the WIPP. The
Transuranic Wasle Baseline Inventory Report (TWBIR) is the document developed by
DOE 1o satisly the need for such inventories.

The primary purpose of the TWBIR is to provide dala to be included in the Sandia
National Laboratory/New Mexico (SNL/NM) performance assessment (PA) processes.
Besides supporting regulatory submittals, the TWBIR also supports other DOE programs
for providing the total DOE TRU waste inventory. Therefore, the TWBIR includes informa-
lion on the tolal DOE TRU wasle inventory, including nondefense, commercial, PCB-con-
laminated, and buried TRU wasles.

The TWBIR establishes a methodology for grouping wastes of similar physical and
chemical properlies from across the DOE TRU waste system inlo a series of "waste pro-
fites.” The TWBIR uses waste stream information provided by the DOE TRU wasle siles.
Each wasle stream is defined in a waste stream profile and has been assigned to a Final
Waste Form by the DOE TRU waste sites.

The WIPP anticipated {stored and projected) inventory of TRU waste is defined as the
sum of refrievably slored waste plus currently projected TRU wasle volumes. The antici-
paled inventory for contact-handled (CH)-TRU waste is not sufficient 1o fill the maximum
CH-TRU disposal inventory for WIPP (5,950,000 cubic feet or ~168,500 cubic melers).
“Scaling” has been developed as a means for SNL/NM 1o model the impacls of a full
repository. Scaling has not been applied 1o the RH-TRU inventory since the sites have
reporled sufficient RH-TRU waste to fill the remote-handied {RH)-TRU disposal inventory
(250,000 cubic feet or ~7,080 cubic meters).

The TWBIR also estimates the WIPP disposal inventory in terms of 12 wasle maleria!
paramelers (e.g., iron-based metalfalioys, cellulosics, plastics, elc.) and additionat pack-
aging materials that have been identified by SNL/NM as necessary for PA. The waste
material parameters in the wasle stieam, sile-specific, and WIPP waste profiles are
expressed on a weightivolume (kilograms per cubic meler) basis. Radionuclide informa-
tion scaled 1o fill the WIPP repository is also provided for PA analyses.

COMPLIANCE WITH GROUND WATER PROTECTION REQUIREMENTS AT THE
WASTE ISOLATION PILOT PLANT (WIPP)
John S. Hart .
John Hart and Associates, PA., Albuquerque, New Mexico
Barbara J. Graves
Ark Environmental Services, Albuquerque, New Mexico

ABSTRACT

This paper reporls work performed by the Westinghouse Electric Corporation under
prime conlraci DE-AC04-86AL31950 with the U.S. Deparlment of Energy (DOE).

The DOE must demonstrate that the Waste Isolation Pilot Plant (WIPP) may be oper-
ated and closed in compliance with the p:ovisions and requirements of U.S.
Environmentat Protection Agency (EPA) slandard 40 CFR Part 191, Environmental
Radiation Prolection Standards for Management and Disposal of Spent Nuclear Fuet,
High-Level and Transuranic Radioactive Wastes'. Part 191 includes Subpart C, which pro-
vides environmental standards for ground water.

This paper reports DOE's progress in demanstrating that the WIPP complies with the
provisions of Subpart C of Part 191. This work includes a determinalion of whether any
underground water body near the WIPP meets the definition of an underground source of
drinking waler (USDW), as defined in the regutation. In performing this determination i
was necessary for the DOE to develop crileria to be applied to waler quality and quanti-
ty data from wells located near the WIPP. The determination also required a review and



summary of relevant literature pertaining to ground water quality and quantily in lhe study
area. The DOE criteria and their bases are described and conclusions of lne dala review
are summarized. As a result of this work, the DOE has concluded lhal USDWs may be
located within the WIPP land withdrawal area (LWA) and 1o the easl of lhe LWA and tha:
a USDW is located aboul one mile {o the southwest of the LWA boundary.

In addition, the DOE performed bounding analyses of the polential impacts to USDWs
from releases of radionuclides from the WIPP repository under undisturbed conditions.
The transporl pathway to the accessible environmenl and predicled releases are
described. Resulling concentrations and doses are compared to the National Primary
Drinking Water Standards. Based on this work, the DOE has documented that the WIPP
will comply with the ground waler protection pravisions of Subpart C of 40 CFR Part 191,

Informalion presented in this paper summarizes part of Chapter 8 of the WiPP
Comptiance Certification Application? (CCA) which was prepared by the DOE and sub-
mitted to the EPA on November 29, 1996. The CCA provides documentaiion to the EPA
and other interested parlies thal the WIPP will comply wilh the requirements of 40 CFR
Part 191.

G ONSIDERATIONS

COMMENTS ON THE IMPLEMENTATION OF RECENT AMENDMENTS
TO DOT REGULATIONS CONCERNING THE TRANSPORTATION OF
RADIOACTIVE MATERIALS
Richard W. Boyle, Fred D. Ferate Il
Oftice of Hazardous Materials Technology
Research and Special Programs Adminisiration
U. S. Department of Transportalion

ABSTRACT

On September 28, 1995, a linal rule was published in the Federal Register which inlro-
duced changes to the Departmenl of Transportalion (DOT) regulations pertaining 1o tne
transportalion of radioactive materials, in order to bring them more closely into conlor-
mance wilh Inlernational Atomic Energy Agency regulations. The efleclive date ol the
changes was April 1, 1996, wilh the exception of the Radiation Protection Program (RPP)
requirements, for which the elfective date is October 1, 1997. The DOT changes were
published in coordination with the Nuclear Regulatory Commission {NRC), which pub-
lished the new revision of their packaging and radioaclive malerial ransportation regula-
lions on the same date.

Changes which may impact the waste management community are changes in A1
and A, values, changes in shioping paper, marking and labeling requirements, the use of
St units, and the efimination of fissile classes. Changes which will probably have a signif-
icant impact are the introduction of industriat packagings, the addition of a new category
called Surface Conlaminated Objects (SCO), lhe inlroduction of LSA and SCO groups,
and the RPP requirements for shippers and carriers of radioaclive material. 00T and NRC
are jointly preparing guidance for the shipment of LSA and SCO materials. DOT is prepar-
ing guidance for the implementation of the RPP requirements.

In this presentation the concerns with respect to the RPP requirements will be dis-
cussed. This is of particular interest because some Iransporlers have decided, on the
basis of the RPP requirements as they stand, to no longer carry radioactive materials, or
to no longer carry less-than-full-truckioad amounls. There will also be a brief discussion
ol some of the other changes in the DOT regutations.

A PERSPECTIVE ON TRANSPORTATION REGULATIONS FOR LOW SPECIFIC
ACTIVITY (LSA) MATERIAL AND SURFACE CONTAMINATED OBJECTS (SCO)
Robert J. Lewis, John R. Cook, Eari P. Easton
Spent Fuel Project Office
Office of Nuclear Material Safely and Safeguards
U.S. Nuclear Regulatory Commission

ABSTRACT

Revisions 1o domestic regulations for transportation of radicactive malerials became
effeclive on April 1, 1996, and have affecled the shipment of Low Specific Activity (LSA}
Malerial and Surlace Contaminaled Objects (SCO). To clarily some lechnical uncertain-
ties and ensure thal licensees properly implement the revised requirements, the U.S.
Department of Transportation and the U.S. Nuclear Regulatory Commission are jointly
preparing regulatory guidance for LSA and SCO transport.

The guidance wili present examples of acceplable methods for demonstrating com-
pliance with the revised rules. Some of the ideas being invesligated for inclusion in the
pending guidance are discussed in this paper. Under current plans, the guidance will be
issued for public comment prior to final issuance in 1997.

TRANSPQRT OF LOW AND INTERMEDIATE LEVEL RADIOACTIVE WASTE IN
GERMANY
F. Nitsche
Bundesamit fir Sirahlenschutz
U. Alter
Bundesministerium fir Umwelt, Nalurschutz und Reaklorsicherheit

ABSTRACT
The lransport of low and intermediate level radioactive waste has 1o be performed in
compliance with the modal transport regulations for road and rail in Germany which are
consistent with the Regulations for the Safe Transport of Radioactive Malerial of the
International Alomic Energy Agency (IAEA), Safety Series No. 6 (As Amended 1990). The
main criteria for such shipmenis of low and inlermediale level wasle resulting from these

transporl regulations will be described regarding wasle classilicalior. wasle hmttation
and wasle packaging. Based on this regulatory framework an overview on.the low and
inlermedhale levei waste shipmens in Germany will be given laking into account diflerer!
types ol wasle packages and different modes of Iransport lor the main transpor! roules
belween nuclear power plants, conditioning facililies. inter'm slorage faciiilies and the
iinal reposilory.

A wasle package has finally to be shipped o the reposidory. Therefore 1he
described waste package criera resulting irom transport regulations will be dis-
cussed in refation lo wasle acceplance requirements resulling from disposal. In
Germany such waste accepiance requirements exist lor the Morsleben and Kenrad
repository. By comparing these criteria with Iranspor! criteria some conclusions can be
drawn regarding limitations and oplimizations of waste package concepls as well &s
consislency of regulatory requirements. Such considerations seem 1o be necessary to
oplimize waste managemenl processes from the conditioning to Ihe final disposal,
including Iransport.

Finally some aspects of Ihe latest revision and fuiure developmenl of the IAEA
Transport Regulations, Salety Series No. 6 will be given in respecl to low and inlermed:-
aie level waste transport. This process needs inpul from wasle managemenl activilies 10
keep Ihe JAEA Transporl Regulations up lo date based on practical needs and lo ensure
the hugh level of salety for wasle shipmenls also in he future.

LEGAL PRECEDENTS REGARDING USE AND DEFENSIBILITY OF RISK
ASSESSMENT IN FEDERAL TRANSPORTATION OF SNF AND HLW
Dr. €.J. Bentz, Jr., C.B. Benlz, and T.D. O'Hora
E.J. Bentz & Associates, Inc.

Alexandria, Virginia
Dr. S.Y Chen
Argonne Nalional Laboralery
Argonne, fitinois

ABSTRACT

Risk assessmenl has become an increasingly important and essenlial ool in support
ol Federal decision-making regarding the handling, storage, disposal, and transportation
of speni nuciear luel (SNF) and high-level radioaclive waste (HLW). This paper analyzes
the current statutory and regulalory framework and related legal precedents wilh regard
to SNF and HLW transportation. The aulhors identify key scientific and lechnical issues
regarding the use and defensibility of risk assessment in Federal decision-making regard-
ing anticipated shipments.

REQUIREMENTS FOR RECORDS AND REPORTS RELATED TO SAFEGUARDS
FOR GEOLOGICAL REPOSITORIES
A. Faltah
International Alomic Energy Agency
Deparlment of Safeguards
P.O. Box 100, A-1400 Vienna, Austria.

ABSTRACT

Sateguards are essenlialiy a technical means of verifying the iulliment of political
obligations undertaken by States in concluding international agreements refating to the
peaceiul uses of nuclear energy. The technical objective of saleguards is the timely
detection of diversion of significan! quantities of nuciear matersal rom peaceful nuclear
aclivilies to the manufacture of nuclear weapons or of other nuclear explosive devices or
for purposes unknown, and delerrence of such diversion by the risk of early detection.
The technical conclusion is a statement in respect of each material balance area of the
amounl of malerial unaccounted for over a specific period, giving the limits of accuracy
of the amounts stated. Agency safeguards is, therelore, based on malerial accountancy
activilies which are undertaken by the lacility operator to establish the quantities of
nuclear material present within different areas and changes in lhose quantilies within
defined periods. The main leatures of the Agency Safeguards Syslem are facility design
review and verification, examination of accounting and operating data, accounling
reporls and inventory verification.

Final disposal of spent fuel will accumutate exiremely large invenlories in a disposal
sile crealing along-term proliferation risk. Safeguards for spent fuel disposal in geological
repositories, therefore, have to be continued even after the reposilory has been back-
filed and sealed. The effective application of safeguards must assure an unbroken con-
tinuity of knowledge that the nuclear material in the reposilory has not been diverted for
an unknown purpose. For effectiveand efficient application of safeguards, the Agency
requires vital information on facilily design and operation. Part of the required inlormation
will also flow from the other obligations, e.g. safely, wasle disposal, environmental pro-
tection, etc.. An integrated approach to document all required information will be an
advantage o all concerned. Saleguards confirmation that the material has not been
diverted established by confirmation of integrity of containment can also ensure that safe-
ty crileria has not been breached.

The basic safeguards approach for a geological repository will consisl of continuous
Design Information verification (DIV) and application of integrated safeguards verification
system for inventory verification. DIV constitutes an important safeguards measure during
excavation, construction and operational phase. It should confirm the integrily of the
repository area and delect any/all undeclared activities, inter alia, the presence of sensi-
tive equipment and tunnelling in the vicinity of the repository. DIV is a flexible and contin-
uing process as the repository design will change during excavation. The diversion sirale-
gies could involve not only the excavalions of the repository, but also the surface facil-
ties, the surrounding geology and adjacent mine workings.

As parl of records keeping the facilily has to maintain records of the conlent and loca-
tion of each spent fue! container. The IAEA and the Stale should retain all safeguards rel-
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" .evanl dooumentation and information (i.e. records of the complete invenlory of nuclear
malerial and/or previous operations of the repository) deemed necessary. These records
Should be kept for at leas| as long as safeguards exist for the nuclear material in the
repository.
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A MULTI-PURPOSE CANISTER SYSTEM FOR DOE-OWNED SPENT FUEL
K.A. Niemer, C.R. Witl, C.N. Lindner
Chem-Nuclear Systems, inc.
R.T. Haelsig, S.R. Streutker, G.L. Clark
Packaging Technology. Inc.

ABSTRACT

A multi-purpose canister (MPC) based system has been designed for storage, irans-
port, and potential disposal of DOE-owned spent nuclear fuel {SNF). This DOE MPC sys-
tem was adapted by team members that developed the MPC system designed for com-
mercial SNF. The DOE MPC system is comprised of four basic syslem components: an
MPC assembly, a storage unit, a Iransfer cask, nd a transportation cask. Each of the sys-
tem componenls can be used with the others i a variely of ways to salisly current and
future DOE facility requirements. The benelits of an MPC system for management of com-
merciat spent fuel have been demonstraled by DOE/OCRWM and others. These benefils
are directly applicable to DOE-owned spent fuels, and provide a mechanism for integrat-
ed management of all lypes of spent fuel by DOE.

Technical issues addressed in the development of the DOE MPC include the charac-
teristics of candidale fuel and the differences belween DOE SNF and commercial fuel. To
demonstrate the adaptability of the commercial MPC design for DOE SNF, this paper con-
siders the Advanced Tes! Reactor (ATR) and Material Test Reactor (MTR) fuel assemblies

_ in storage at the Idaho National Engineering Laboratory (INEL), and the Savannah River
Site (SRS). The DOE-owned fuel was adapled to the commercial MPC design by utilizing
individual fuel canisters. These canisters each hold one ATR or MTR fuel assembly, and
fit within the existing MPC-44B basket assembly. Fuel canisters are stacked three-high
within the basket’s guide tubes for a total of 132 fuel assemblies per MPC. Engineering
analyses have been performed to demonstrate the feasibility of the MPC system adapled
for DOE-owned fuel.

While the adaplability of the MPC to DOE-owned fuel has been demonsiraled, signit-
icant design issues remain 1o be addressed. These issues are a function of Ihe charac-
teristics of the fuel to be managed, and decisions concerning potential treatment of DOE-
owned fuel prior to final disposition. The use of fue! canisters to contain individual fue!
assemblies can facilitate the decision-making process by allevialing cerlain design
issues, and providing a means to simplify the fuel treatment process. Furlher benefits
could be obtained through an MPC system optimized for various DOE fuel types.
Additional study should be pursued to fully demonstrate the logistical, technical, and eco-
nomic advantages of an MPC system for DOE-owned spent fuel.

PRELIMINARY CALCULATIONS OF RADIONUCLIDE RELEASE
AND TRANSPORT FROM A REPOSITORY FOR SPENT NUCLEAR
FUEL IN SWITZERLAND
J. Schneider and P. Zuidema
Nagra, Switzerland
P. Smilh
Salety Assessment Management Limited, UK
P. Gribi and M. Niemeyer
Colenco Power Consulting AG, Switzerland

ABSTRACT

The resulls of a prefiminary modelling study of radionuclide release and transport
from a hypothetical Swiss reposilory for spent nuclear fuel are presented. The spent-fuel
inventory is based on a consideration of the anticipated arisings from nuclear power gen-
eration in Switzerland. A part (at least) of these arisings will be reprocessed, with the
resultant vitrified high-level waste returned lo Switzerland. The decision as to whether 1o
reprocess the remainder of the arisings is currently left open. Reprocessed waste has
been considered in detail in an earlier study and the present paper is limited to the direct
disposal of spent fuel. A repository concept, models and data for the release and trans-
part of radionuclides are presented. Key uncertainties are identified, such as the evolu-
tion of redox conditions in the near field. Radiolysis may result in oxidising conditions near
to the fuel surfaces, but model results show that, provided oxidising conditions are con-
fined within the bentonite buffer surrounding the waste canisters, caiculated doses are
low and are insensilive to the exact position of the redox front. Higher doses are calcu-
lated in the extreme case of a redox front extending into the host rock, but, even in this
case, the Swiss regulatory guideling of 0.1 mSv a* is not exceeded. Finalt, first calcula-
tions for the direct.disposal of mixed-oxide fuels are presented.

SPENT FUEL MANAGEMENT AT THE “RA” RESEARCH REACTOR
Z.Vukadin, I. Ple¢as, S.Paviovit
Institute of nuclear sciences -“Vinta"
Reactor Department
Radiation Protection Department
P.0O.Box 522, Belgrade, Yugoslavia

ABSTRACT
This paper describes the irradiated fuel management praclice al the RA reactor and
the present status of the spent fuel storage, as well as some of the main results of the
recently performed investigations. More than 6000 fuel slugs (metal uranium) with an ini-

tial enrichment of 2% and about 900 fuel slugs (uranium oxide dispersed in aluminum
matrix) with an initial enrichment of 80%, discharged from the reactor core for the 25 years
of the RA reactor operation, are localed in an auxiliary spent fuel storage pool.
Approximately 200 tons of stagnant water in the pool has received almost no atlention 10
the water chemistry since 1960. Recent investigalions indicale that most of the uranium
melal fuel is leaking. The-condition of the spent fuel slorage at the RA reactor is, unfortu-
nately, a good example of whal can happen with irradiated fuel thal is stored in inappro-
priate conditions. It is also, a good example why the importance of irradiated fuel man-
agement has lo be increased.

CEA SPENT FUEL: REPROCESSING & STORAGE’S MANAGEMENT
Dominique Caramelle
CEA {Commissariat & 'Energie Atomique)

BP 6 - 92265 Fontenay-aux-Roses Cédex FRANCE
Bernard Bastianefli, Frangois Boussard, Alain Milesi
CEA (Commigsariat & 'Energie Atomique)

BP 1- 13108 St Paul Les Durance Cédex FRANCE
Gilles Polydor
CEA (Commissarial & 'Energie Atomique)

BP 171 - 30207 Bagnols sur Céze FRANCE
Guy Chyistin
CEA (Commissarial & 'Energie Atomique)
91191 Gif sur Yvelle FRANCE

ABSTRACT

Since 1995, CEA has implemented a three point cleansing ptan. One of the three
points is the removal and the reprocessing of a wide range of spent fuels stored in differ-
ent facilities in Saclay, Grenoble and Cadarache nuclear research centers. This paper
presents the solutions worked oul and carried out by the Commissarial & 'Energie
Atomique (CEA) for each lype of fuel and highlights more specifically the removal, con-
ditioning and packaging of the Natural Uranium Graphile GAS (UNGG) spent fuel stored
for over 25 years in two pools in’ Cadarache Nuclear research cenler.

DEVELOPMENTS IN THE SWEDISH ENCAPSULATION PLANT PROJECT
Kristina Gillin and Tommy Hedman
Swedish Nuclear Fuel and Waste Management Co, SKB
Box 5864
S-102 40 Stockholm, Sweden

ABSTRACT

The Swedish Nuclear Fuel and Waste Management Co, SKB, presenlly owns and
manages a final repository for radioactive operational waste (SFR), a cenlral interim stor-
age facility for spent fuel (CLAB) and a transport system. The remaining parts of the
Swedish system for handling nuclear wasle, i.e. an Encapsulation Plant and a Deep
Reposilory for spent fue! and other long-lived wastes, are now being planned.

The disposal canisters, which the spent fuel will be encapsulated in, have an inner
casl insert for mechanical strenglh and an ouler copper canister for corrosion resistance.
Al present, SK8 is conducling research and testing of manufacluring metheds for both
the cast insert and the copper canister. So far, two complete full-size canisters have been
manufactured using two different methods: extrusion and forming from rolled plate.

Encapsulation of spent fuel in disposal canisters will lake place in an Encapsulation
Plant, which is planned o be built as an extension to the existing CLAB facifity. The plant
is designed for an annual output of approximately 210 canisters. Construction is intend-
ed to begin in the year 2000 so that the first fuel can be encapsulated in 2007. At a firsl
stage the plant will only encapsulate spent fue! but preparations are made for the later
addition of equipment for treating core components.

In the Encapsulation Plant the fue! is first identified and measured in pocls. The iue!
assemblies are then brought up, out of the waler, 10 a handling cell where they are dried
and placed in a disposal canister. Next, the canister is transferred to another station
where the air in the cast insert is exchanged wilh argon and the stesl lid is bolled to the
inserl. At a welding station, a copper lid is welded to the copper canister with eleciron
beam welding. In the next station the weld is inspected using ullra sonic and X-ray tech-
niques and the weld area is machined. When a canister has passed the non-destructive
testing il is transferred to a station for monitoring and, if necessary, decontaminalian.
Finally, the canister is brought to a bufter store for filled canisters where it awails shipment
to the Deep Repository.

In order to test the very crucial sealing operations, SKB is presently building a
Canister Laboratory in the town of Oskarshamn, where part of an old shipyard has been
purchased for that purpose. The main parts of the laboratory are the welding and non-
destructive testing operations, alihough there are plans to alsotest and demonstrate other
parts of the encapsulation process. Welding trials in the Canister Laboratory will com-
mence in 1998.
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ABSTRACT
Increasing interest has been shown throughout the world in the management and dis-
position of excess weapons piutonium. Many allernative solutions have been proposed,
and the U.S. Department of Energy has begun preparation of a Programmatic
Environmental Impacl the high energy value of fissionable material, this presentation
addresses what we consider to be the most valuable and viable alternalive - the use of
plutonium from weapons in mixed uranium-plutonium oxide (MOX) fuel to generate elec-
tricily in existing operating Light Water Reactors (LWRs).
The arguments that support this conclusion are related to:
Non-proliferation
The assessment of proliferation resislance and the actual performance of the
MOX industry in Europe clearly favor MOX utilization in LWRs compared 1o
other alternatives.
Conlrol of invenlories
Current operation of European LWRs, which utilize about a one-third core Ioad
of MOX fuel per reactor, already resulls in a decrease in the total quanlities of
plutonium generaled by European commercial nuclear reactors. The develop-
ment of a MOX fuel program in the U.S. could eliminate the declared excess
stock of weapons plutonium within a decade from its inception.
Environmental impact :
In a world where the recycling of industrial products is widely accepted, the
recycling of nuctear materials is consistent with the goals of environmenta!
protection.
Proven technology
An efficient technology for recycling plutonium has been applied in France
since the early 1980s. This technology has led 10 the construction of several
MOX fuel fabrication plants, the larges! and most recent of which is the
COGEMA Melox plant, which will reach 100 trim per year by 1997 and wil
then be adjusted 1o reach 210 triMjyear in 2000. The MOX program of
Electricité de France (EDF) currently included 8 reaclors and will be expand-
ed to 28 reactors by the end of the century. At that time, Europe will have over
50 reactors ulilizing MOX fuels and Japan will be starting upon a large com-
mercial recycling program, also.
This unique, extensive experience could be made available to help develop an expe-
ditious, cost effective disposilion program for excess weapons-grade plutoniurm.,

NEW DATA FOR LOW LEVEL AQUEOUS WASTE TREATMENT BY
PRECIPITATION
C. N. Turcanu, V. Spanu, V. Kuncser and G. Filoti
Institute of atomic Physics, P.O. Box MG-6, RO-76900
Bucharest-Magurele, Romania

ABSTRACE

As a part of the-program carried out in ROMANIA for the management of non-fuel
cycle radioactive waste, and experimental study has been performed on the Low Level
Aqueous Waste (LLAW) treatment products. The sludy was focused on LLAW treatment
products obtained by chemical precipitation using ifron hydroxide, calcium phosphate
and copper ferrocyanides process.

Starling from twelve series of samples prepared in various experimental conditions, il
was shown by Mbssbauer Speciroscopy and XRD that the composition and structure of
the final products strongly depend on process parameters i.e. reagent composition and
concentration, the order and the rate of addition, the ageing time, efc. Important effects
on the decontamination factors were evidenced even at minor changes of the process
parameters.

WATER CLARIFICATION OF THE N REACTOR SPENT FUEL STORAGE BASIN
AT THE HANFORD SITE
Theodore D. Anderson {BHI), James B. Duncan (WHC), Julian E. Laurenz (CHI)

T ABSTRACT

The N Reactlor fuel storage basin holds approximately 1 million gallons of radioac-
tively contaminated water along with debris and hardware remaining from reactor opera-
tions which ceased in 1989. The water contains dissolved and suspended solids, varying
levels of algae and bacteria, and suspected chelaled colloidal metals. The botlom is cov-
ered with a layer of sediment averaging about one inch deep. Equipment and debris are
1o be removed and the sediment isolated in the North Cask Pit associated with the Basin.
After removing debris, equipment and sediment, the waler will be transported 1o the
Hanford 200 Area Effluent Treatment Facility (ETF), the sludge will be sent to the Hanford
Tank Farms and the basin stabilized for subsequent decommissioning.

Water clarily is important o basin operations for the removal of equipment, debris and
sediment. In the years since shutdown, clarity has varied from good to quite turbid. In
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March 1996, an aggressive campaign was begun to identify and treat ’causes of turbidity
in Basin water. Testing and measurement equipment was procured, and a iormal system
of waler treatment begun. Initial problems wilh algaeand bacterial growth were soived
and recommended pH and chiorine levels established and maintained. Although clarity
improved, it was irregutar and insulficient. Arigorous approach was then instituted lo find
appropriale water lreatment chemicals to coagulate and flocculate turbidity inducing
malerials which likely include chelated colloidat metals. It was recognized that because
of the complexity of the waler chemistry, the specific Irealment selecled was likely fo be
unique. A further challenge in reducing turbidily is that the water musl be treated 1n-situ
within the confines of the basin walls while debris and eguipment removal aclivities are
proceeding.

Approximately 60 jar tests were carried out 1o delermine effective polymer combina-
tions and dosages. Coagulation and flocculation potymers Cal Floc TL™ and POL-E-Z™
were identified as being efficacious to the reduction of turbidiity and rendering a high
shear floccuient at nominal concentrations of 50 and 10 ppm respeclively. A small bench
scale model, using a high shear pump, was consiructed using intine mixers to enhance
charge neutralization and flocculation. Over 45 bench tesls allowed optimization of poly-
mer concenlralions 1o 40 and 5 ppm using solulions of 5% and 1% respeclively as well
as providing a basis for selecling equipment to treal the Basin waler.

Equipment is being modified andjor procured lo treat Basin water in the fall of 1996.
Among other isstues remaining 1o be addressed are the acceplabilily of the polymers and
degradation products 1o the Effluent Trealment Facilily and theTank Farms as well as the
effects on the safely basis of any redistribution of radionuclides resulting from the water
trealment.

AN APPROACH TO LOW-LEVEL LIQUID RADWASTE TREATMENT BY ION
EXCHANGE
Sung Paal YIM, Kil-Jeong KIM, Joon-Hyung KIM
Korea Atomic Energy Research Institute
Nuclear Environmental Management Center
P. 0. Box 105, Yusong, Taejon, 305-600, Korea
Jong-Kil PARK, Myung-Jae SONG
Korea Electric Power Research Institute
#103-16, Munji-Dong, Yusong, Taejon, 305-380, Korea
ABSTRACT
The interest 1o low-level liquid radwasle treatment by ion exchange is increasing in
Korea. A project to develop an ion exchange process has been performed in cooperation
of Korea Atomic Energy Research Instilute (KAERI) with Korea Electric Power Research
Institute (KEPR!). As a part of this project, the ion exchange method has been applied lo
Ireat low-level liquid radwaste stored at RWTF. This paper presents the applicabilily of the
ion exchange approach to treal liquid wasle, and demonsirates the laboratory and pilot
scale lest at RWTF.

RECYCLE AND REUSE OF URANIUM AS A NONMETALLIC SHIELDING
MATERIAL
Alexander P. Murray, Steven M. Mirsky, and Stephen J. Kril, Jr.
Science Applications Inlernational Corporation (SAIC),
20201 Century Boulevard,
Germanlown, Maryland 20874

ABSTRACT

Depleted uranium (DU) exisis at many nuclear fuel cycle facilities around the world.
DU is a byproduct from enrichment operations, and, while not a waste, no country cur-
rently has pians for large-scale recycle and reuse of DU. This paper presents several
potential uses of DU, andconcludes that any significant reuse requires a high density
form, typically over 8 gfcc. Dense, nonmetallic forms of DU as shielding represents the
most significant reuse opportunity. This paper presenls a new, integrated, large-scale
approach for producing such shielding. The approach accepts the DU as either the hexa-
fluoride, oxide, or the metal, and produces a dense, uranium dioxide based shielding
malerial using an internal precipitation lechnique. Waste sireams and quaniities have
been estimated. Designs-and layouts for the manufacturing facility have been generated.
The paper presents preliminary cost information for several plani designs with capacilies
of 5,000 1o 30,000 tonnes (U) per year.

The paper delermines thal shielding requirements for SNF represent the largest
potential application and would easily consume the exisling inventory of DU in the United
States. The conversion process does not require unusual reagents and equipment, and
all inpul and construclion materials are available from existing and established markets.
The paper estimates similar size and waste disposal volumes as experienced by exisling,
fuel fabrication plants, even though the DU throughput is twenty-times larger. The eco-
nomic analyses clearly demonsirale the economies of scale achieved by larger plants,
allowing finished product cost of $5-6 per kilogram of dense DU dioxide. The use of DU
in SNF containers pays for the processing costs. The paper concludes that this repre-
sents a cost effective approach for using the stored inventory of DU in an environmental-
ly compatible manner.

ECOLOGICAL PROBLEMS CONNECTED WITH KEEPING OF WASTES OF
CONVERSION OF URANIUM ORE
A. Komarov, V. Krotkov, J. Nesterov, V. Shatalov, V. Larin, N. Bezzubov
All-Russian Research Institute of Chemical Technology

ABSTRACT
In the process of conversion of uranium ore are formed waste (tails), contain radioac-
live materials in amounts of greater, than in nalural objecls and so they are make for spe-
cially equip with storage of wastes. Storage of wastes are potentially dangerous from the



~ ecologicl standpoir, particularly after the completion of usage’s - how shows a praclice
in this time weakens a checking for the condilion storage of wastes, is break safe mode,
Degins not aulhorized using an ore materials. All this creales a certain danger for the pop-
ulation and surround natural ambiance and requires a taking the special measures for the
= reason waste localization's and their reliable storage. There is an experience fo preserva-
_ tions of storage of wastes. in the domeslic practice for reducing their influence on the nat-
ural ambiance and health of population.

DEVELOPMENT OF NEUTRON POSITION SENSITIVE DETECTOR AND
APPLICATION TO THE MINIMIZATION OF UNCERTAINTIES IN LOW LEVEL
WASTE MEASUREMENTS » .
J-P. Coulon, L. Solvery, J. Loridon , J.Romeyer-Dherbey
CEA-DRN-DER-SSAE, Centre d'Etudes de Cadarache
13108 Sainl Paul Lez Durance, France
A. Gabriel
EMBL / iLL, 20 avenue des marlyrs BP 156
38 042 Grenoble Cedex, France

ABSTRACT

A comprehensive program is in progress for the development of non destruclive tech-
niques for the characterization of low level transuranic wasies. It is performed at CEA-
CADARACHE, with Ihe realization of several experiments 1o oplimize performances of
each measurement cell components (interrogating fluxes, counting blocks and election-
ics, backgrounds reduction). Simultangously, developments are made on complementary
measurement systems and soft-wares allowing a characterizalion of the package matrix
and an inner locafization of the nuclear material.

This paper reports the development of a multiwire proportionat hefium 3 detector used
to characterize the spalial distribution of the. heavy nuclide masses and activilies in
radioactive wastes drums. The detector was designed to be placed in an exisling device
(PROMETHEE). It was fabricated al the European Molecular Biology Laboratory in
Grenable. The active delection area of the position sensitive prototype was 100 mm x 960
mm which is quite large. Exhaustive Monte Carlo code MCNP 4A calculations show that
the tolal neutron counting efficiency of the position sensilive datector is similar to the for-
mer experimental setup made of seven *He one meter active fength tubes. Moreover, a
study of counting efficiency and spatial resolution (FWHM) on the large size deteclor will
be presented in this paper.

Preliminary tests on a small size prolotype (one wire, active detection area: 200 mm
x 10 mm) have shown a spalial resolution (FWHM) of 25 mm which is excellent for our
applications. :

PLASMA ARC CENTRIFUGAL PROCESS FOR RADIOACTIVE ASH TREATMENT
Rosemarie Atabek
CEA (Commissariat & I'Energie Atomique)
BP 6 - 92265 Fontenay-aux-Roses Cédex, France
Hubent Massit, Jean-Pierre Turchet
CEA (Commissarial & FEnergie Atomique)
BP 1- 13108 St Paul Les Durance Cédex, France

ABSTRACT

The Commissariat 4 I'Energie Atomique (CEA) is actively interested in high-tempera-
ture processes for treafing a variely of solid radioactive wastes. The Plasma Arc
Centriluga! Furnace (PCF) developed by RETECH Inc., USA, forms the basis of the PLAS-
MARC®? melting facility installed in FRANCE at CADARACHE for treatment of radioactive
wastes. The results obtained with the PLASMARC®? (designated CEA') on incinerator ash
vitrification are presented with emphasis on the behavior of Co and Ce tracers and on the
off-gas treatment optimization

INCINERATION TREATMENT TESTS FOR SPENT SOLVENT IN JAERI'S
REPROCESSING TEST FACILITY
Shogo Okare, Kazutoshi Miyajima
Takeo Mimori Japan Atomic Energy Research Institute, lbaraki, Japan

ABSTRACT

JAERIs Reprocessing Test Facifity (JRTF) had been operated from 1968 to 1969. The
first PUREX reprocessing test of spent fuel in Japan was carried out successfully by
reprocessing the spent UJA1 melal fuel from Japan Research Reactor 3 (JRR-3) and
about 200g of Pu was recovered.

The reprocessing facility was officiaily shut down in 1970. About 70 m* of Liquid waste
was generated from the tests, and the treatment of Ihis liquid was starled in 1982. The
design and manufacture of the treaiment apparalus for the spent solvent (30%TBP-dode-
cane) had been carried out from 1992 1o 1993. 1.7 m?® of spent solvent had been treated
from 1994 1o 1995. The treatment technology for spent solvent was developed by JAER!
under a conlract with the Science and Technology Agency.

The traatment-system of spent solvent consists of two parls, a washing apparalus and
an incineration apparatus. The washing apparatus removes Pu from spent solvent by
washing with alkaline solution. The incineration apparatus incinerates the washed spent
solvent Incineralion ash is solidified in cement, canned, and stored at the JAERI's
Radioactive Wastes Treatment Facility (JWTF).

Using the washing apparatus , the spent solvent is mixed with 0.3 M-sodium carbon-
ale (1:1) and stired up in the waste washing tank. After setiling, the mixed solution is sep-
arated into washed spent solvent and spent washing solution , then the spent washing
solution including almost Pu is Ireated by fiocculation process and sludge solidification
process. The capacity of washing freaiment is 10 L/batch.

Using the incineration apparatus, the washed spent solvent including a littie Cs, Sr
and Pu is mixed with calcium octylate (1:1.1) and stirred up, and incinerated at 1100° C.

1"

Propane gas is used for the ignition of the mix solvent. As the off-gas is cooled by cool-
ing air, Ihe temperalure of the off-gas at the outlet of incinerator is fess than 550°C. The
incineration ash is collected by a honeycomb ceramic filter. The off-gas passing through
the ceramic filler is cooled to be less than 250°C. The off-gas is released to the almos-
phere afler passing through the HEPA filter. The incineration ash is collected using ceram-
ic filter and recovered alter cooling it for a whole day, and solidified with cemenl. The
incineration capacity is 3.1L/h, and the cementation capacily is about 4kg/balch.
As the results of these treatments, the following items were proved.

» Pu decontaminalion factor by washing treatment is from 1200 to 3200.
Through the recovery of each batch for ash varies slightly, the total amount of
recovered ash is approximately equivalent 1o the calculated value.

According to qualitative analysis of the incineration ash, more than 95% of il
was caicium phosphate.

* The addilion of 10% n-dodecane improve incineration efficiency.

« Washing treatmeni and incineration treatment are safe and efficient.

QUANTUM-CEP® PROCESSING SPENT ION EXCHANGE RESINS FROM
NUCLEAR POWER PLANTS
Ron Sills, Myron Kaczmarsky
Molten Melal Technology
Al Caslagnacci
Duquesne Light Company

ABSTRACT

Quantum-CEP® is an innovative and proprietary lechnology developed by Molten
Metal Technology, Inc. which can process radioactive and mixed waste streams to decon-
taminate and recover resources of commercial value while achieving significant volume
reduction and radionuclide stabilization. The technology has been commercialized in the
government and commercial radioactive markets. A Q-CEP® facility, wholly owned by
Mollen Metal Technology, located in Oak Ridge, Tennessee, processes low-level radioac-
tive spent ion exchange resins (IER) from commercial nuclear power plants.

in the Q-CEP®-IER commercial facility, radioactively contaminated {ER is ground, dried
and fed to Calalytic Processing Units (CPU) which contain a molien metal (iron) bath, oper-
aling at 1320-1650 °C (2400-3000°F) and 2-11 bar {10-150 psig). The dried resin together
with gaseous co-feeds {oxygen, natural gas and nitrogen) are injected into the CPU. The
spent iER dissociate and dissolve inlo their elemental intermediates. The process provides
high efficiency deslruction and conversion of organics with simultaneous capture of
radioisotopes in a stable form for long-term storage. Organic constiluents of the 1ER are
converled to decontaminaled gases (primarily hydrogen and carbon monoxide) which
have sufficient energy value as fuel to be reused on-sile. Non-volatile radioisolopes (*Fe,
“Co, *Mn) remain in the metal balh as the final stable form. Radioisotopes such as
wCs/Cs, which are volatile, evolve in the process gas and are captured in concentrated
form for long term storage using a trap in the gas handling train. The solidified bath, with
the volatile radioisotope lrap, is shielded and shipped lo a disposal site.

This paper presents campaign results from processing spent [ER, from Duguesne
Light Company’s Beaver Valley Power Station. These results demonsiraled the commer-
cial viability of the facility by processing 7700 kg (17,000 Ib) dry resin, and achieving key
performance obijectives including injection rates of greater than 0.04 kgfs (5 Ib/min) and
a campaign length of 7 days.

The Q-CEP® facility provides a commercially available, cost effeclive alternative to the
nuclear power industry for disposing of low lavel radioactive spent IER. Key highlights of
the process include high destructive efficiency of resin, recovery of crganic malerial as
decontaminated product gas, the safe and stable caplure of radionuclides in a self-
shielding final form, and significant volume reduction.

MELT PROCESSING OF RADIOACTIVE WASTE: A TECHNICAL OVERVIEW
M. Eric Schiienger, Joanna M. Buckentin & Brian K. Damkroger
Sandia National Laboratories
Albuguerque, New Mexico

ABSTRACT

Nuciear operations have resulted in the accumulation of large quantities of contami-
naled metallic waste which are stored at various DOE, DOD, and commercial sites under
the contral of DOE and the Nuclear Regulatory Commission (NRC). This waste will accu-
mulate at an increasing rate as commercial nuclear reactors built in the 1950s reach the
end of their projected lives, as existing nuclear powered ships become absolete o
unneeded, and as various weapons plants and fuel processing facilities, such as ihe
gaseous difiusion plants, are dismantled, repaired, or madernized. For example, recent
estimates of available Radioactive Scrap Metal (RSM) in the DOE Nuclear Weapons
Complex have suggested that as much as 700,000 tons of contaminated 304L stainiess
steel exist in the gaseous diffusion plants alone. Other high-value metals available in the
DOE complex include copper, nickel, and zirconium. Melt processing for the decontami-
nation ofradioaclive scrap metal has been the subject of much research. A major driving
force for this research has been the possibility of reapplication of RSM, which is often very
high-grade material containing large quantities of strategic elements. To date, several dil-
ferent single and multi-step melting processes have been proposed and evaluated for
use as decontamination or recycling strategies. Each process offers a unique combina-
tion of strengths and weaknesses, and ultimately, no single melt processing scheme is
optimum for all applications since processes must be evaluated based on the character-
istics of the input feed stream and the desired oulput. This paper describes various melt
decontamination processes and briefly reviews their application in developmental stud-
ies, full scale technical demonsirations, and industrial operations.
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EXAMINATION OF WASTE GLASS AND OFF-GAS CHARACTERISTICS FROM
VITRIFICATION IN A PLANNED LLW TREATMENT FACILITY IN KOREA
Ung-Kyung Chun, Kwansik Choi, Jung-Kwon Son, and Myung-Jae Song
Korea Electric Power Research Institute

ABSTRACT .

The Republic of Korea is showing interest in using vitrification as a means of manag-
ing low level radioactive waste produced from her pressurized-water reactors (PWRs).
KEPRI, in coordination with its partners, will design, construct, and erect a pilot plant
using data from orientation tests. In the development of the final objective, the establish-
ment of an industrial vitrification installation plant in the Republic of Korea, it is necessary
to have the harmiul effects of the final waste form 1o the environment minimized. To insure
that the entering waste has been properly treated, then the characteristics of the final
wasle form must be understood. This leads to the fopic and objective of this paper, the
examination for the characterisiics of the waste after vilrification.

One of the major goals of the project to be undestaken by KEPRI is to obtain good
characteristics in the final waste forms after treatment. The final treated wasie will be com-
prised basically of two parts: the final vitrified product and the off-gases resulting from the
vitrification process. The purpose of this paper is 1o give an overview of the examination
for the waste characteristics of waste glass and off-gas that will be undertaken by KEPRI
and its partners. This includes descriptions of certain aspects of the overall technical
scope of the project and available testing/analysis procedures and equipment. A brief
overview of the orientation tests and pilot plantiests to be performed is given. in addition,

various fulure analysis tests for waste glass characteristics and off-gas characleristics”

examination is discussed. KEPRI's investigation and understanding of the waste by-prod-
ucls’ characteristics will hopefully lead to the optimization of the resulling waste products
lo minimize any negative impact on the environment resulting from these by-products.

COLD CRUCIBLE VITRIFICATION OF RADIOACTIVE WASTE
Igor Sobolev, Serguei Dmitriev, Fedor Litanov, and Vadim Tarasov
RADON - Moscow Scientific and Industrial Firm
Robert Judovits and James Mayberry
Foster Wheeler Environmental Corporation.

ABSTRACT

Vitrilying radioactive waste is an effective technology for immobilizing radioactive
constituenls and converting the waste to a manageable form. Conventional vitrification
systems employ melters with internal electrodes and refractory linings. A new system,
developed by RADON of Moscow, uses inductive-healed melters, eliminating the need for
the refractory and internal efectrodes. This“cold crucible” vitrification process atiows for
higher melt temperatures without the concern of refractory and eleclrode corrosion. The
higher melt temperatures means that wasles can be incorporated into a variety of glass
and crystalline matrices. This advanced technology is capable of solving many of the U.S.
Department of Energy’s waste management challenges.

PILOT-SCALE TREATABILITY TESTING OF THE IN SITU VITRIFICATION
TECHNOLOGY AT THE BROOKHAVEN NATIONAL LABORATORY -
CHEMICAL/ANIMAL PITS AND GLASS HOLES AREAS
Brett Campbell, Geosafe Corporation
Dale Timmons, Geosafe Corporation
Dr. James Brower, BNL

ABSTRACT

Pilol-scale treatability testing of the In Situ Vitrification (ISV) technology was per-
formed on a simulaled pit in the chemical/animals area of the Brookhaven National
Laboratory (BNL) site. The tesling was conducted as a parl of an evaluation of feasible
alternatives for remediating the Chemical/Animal Pits (Pits) and the Glass Holes {Holes)
wilhin OU-1 at BNL. This paper presents the resulls of the pilol-scale testing on the sim-
ulated pit and an assessment of full-scale remediation of the site using the ISV process.
The findings are pertinent to DOE buried waste applications throughout the Weapons
Complex.

Atotal of 31 Pits and 20 Holes have been identified by non-intrusive means at the BNL
site. The Pits were active from the lale 1950's 1o 1966. The maierials disposed in the Pits
consisted primarily of faboralory chemical wastes and animal carcasses used for
research. The bulk of the materials is believed 1o be acids and bases although other
chemical species are suspected to be present in the Pits; however, no known records
exist. It is eslimated that 1,540 cubic meters of chemical- and short-lived, low leve!
radioactive-contaminated animal carcasses were dumped in the Pils. The Glass Holes
were active from 1966 to 1981 and were used for the disposal of rinsed laboralory glass-
ware and chemical containers. Disposed malerials reportedly included acids, bases and
olher assorled laboratory chemicals. A test excavalion of one of the holes revealed sig-
nificant quantities of intact botlles containing unknown liquids. The excavation also
revealed the presence of small guantilies of drums ranging from 5 to 55-gal in size.

Based upen the findings of ihe tesi excavation, a simulated pit was designed for pilot-
scale ISV lesting. The purpose of.the test was lo evaluate the effects of inclusions (par-
lially liquid-filled botiles and miscellaneous debris) on the treatment performance of the
1SV technology. The lest pit was designed to be representative of the actual pils and holes
based upon the findings of the test excavation. Sampling and monitoring of the process
was performed prior 1o, during, and after treatment to fully evatuate the effectiveness of
the ISV freatment process.

The primary challenge to processing of this site by ISV was posed by the presence
of liquid-bearing sealed containers. Thus, the test was designed to confirm Geosafe's
belief that the buried waste materials could be treated wilhout adverse effects on the safe-
ly and efficiency of processing. In addilion, a study of the general soil chemisiry indicat-

ed that the site soils are low in monovalenl alkali cations (Na*, Lit andiK*), which-as a
general rule, need 10 be within the 2 - 5 wt% range for efficient ISV processing. Thus,
stight adjustment to the soil chemistry was made lo raise the alkali content into the ideal,
range. The addition of alkali malerial to the simulated pil material ohly also permitted the
evaluation of whether lhe shape of the resulling melt could be controlled by selective
adjusiment of the soil.

Evaluation of the test results provided the following results:

* The test demonstrated thal a mixture of BNL sile soils containing sealed con-
fainers wilh liquids and miscellaneous debris can be treated by ISV 1o pro-
duce a durable vitrified mass.

+ Treatment of 236 bottles and four cans conlaining 10 volume percent organic
ang other liquids was performed without dilficulty or adverse impact on the
ISV treatmenl processing.

* llwas demonslraled that a minor soil chemistry adjustment could be made be
made 1o allow initiation of melting and production of a chemically durable
product. Il was deiermined that melling did occur selectively in areas contain-
ing the additional alkali material.

The disposition of radionuclide surrogates placed in the simutaled pit was evaluated
lo determine their retention within the melt and vitrified product. Relention efficiency is the
amount of radionuclide surrogate retained in the vilrified product. Retention efficiencies
oblained from this tesl were excellent, ranging from 99.97% for cesium to grealer than
99.998% for strontium.

Analyses of the vitrified block demonstrated Ihat nearly all of the radionuclide surro-
gates remained within the vilrified product. TCLP leach lesling performed on the vilrified
malerial resulted in very low levels of leachable surrogales. Geosafe believes that the vit-
rified product attained at the sile will be typical of other ISV producls, which are lypically
superior 1o high level waste glasses relative lo radionuclide retention and leaching resis-

- lance.
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Analyses performed on post-lest surrounding soil samples indicated nosignificant
increase in any of the surrogate conlaminants present in the pit.

Evaluation of polential alternalives for the sile is being performed based upon the fol-
lowing criteria: 1) prolection of human health and the environment, 2) compliance with
ARARs and other crileria, advisories, and guidance, 3) long-term effectiveness and per-
manence, 4} reduction of toxicily, mobilily, or volume through the treatment, and 5) short-
term effectiveness. Geosale believes that the test results indicate ISV processing promis-
es the maximum possible atlainment of these criteria.

The conclusions of this lest are significant in regards (o the polential applicalion of the
ISV technoiogy to other DOE buried waste applications. Further evaluations of the lest
results are continuing in regards lo the selection criteria mentioned above.

A BASIC STUDY ON ALTERNATIVE TECHNOLOGY FOR DOE TANK WASTE
OF LLW -COMBINATION PROCESS OF DENITRATION OF NaNO, AND
SLAG CEMENT SOLIDIFICATION
T.Sasaki, K.Suzuki
Oarai Nuclear Research Cenler
JGC Corporation
2205 Naritacho Qaraimachi
Ibaraki 311-13 Japan
M. Kiyomoto, Y. Karasawa
Kayatone Research Laboratory
Nippon Kayaku Co. Ltd.

219 twahana Takasaki
Gunma 370-12 Japan

ABSTRACT

This sludy investigates a combinalion process consisting of denitration and cement
solidification for the treatment of DOE tank wastes which contain large amounts of sodi-
um nitrate and low-level radioactivity. In the freatment process, sodium nitrate in DOE tank
waste is first converled to another sodium salt during denitration, and the sodium salt is
finally solidified wilh an alkali activated slag cement (AASC). Sodium sulfate in several
sodium salls appears to be the most feasible for the combination process, because the
sodium sulfate content in the form solidified with AASC was nearly equal to the content of
tank waste in the vilrified glass products.

This paper reports results of denitration and AASC soligification, and discusses the
basic process of the combination.

DEVELOPMENT OF BENTONITE-SAND MIXTURE INCORPORATING GRAVEL
Masafumi Hata, Toshikazu Yamada, Nobuhiro YADA
Kysyu Electric Power Co.
Yukiya Hirata, Jun Imai, Koichi Yabuuchi
Radioactive Waste Management Center
Eizou Fukazawa, Kazuo Taira, Toshiyuki Tanaka
Technical Research Institute
Japan

ABSTRACT

A bentonite-sand mixture incorporating gravel has been developed as a backfiling
material which can be utilized in radioactive waste disposal facilities. This material takes
advantage of the swelling property of bentonite and the skeleton formation effect of grav-
el. It also has very low permeability and high bearing capacity. In addition, it can be made
at a lower cost than the ordinary bentonite-sand mixture without grave! due to its lower
content of costly bentonite.

This reporl examines the permeabilily of the bentonite-sand mixture incorporating
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gravel in laboratoryitests with parameters of bentonite mixiure ralio and gravel size. The
permeability of the malerial mixed using a forced type mixer with Iwin horizontal shafls of
-a concrete plant and compacled by, vibration rollers was observed in field tests by vary-
ing roller vibration force and material water content.
The resulls are summarized as follows: :

1) A series of the laboralory lesls has confirmed that the hydraulic conductivily
of an appropriate bentonite-sand mixture incorporating gravel is in the order
of 1x 10™"mys, which is sufficiently low for a backfilling material for radioactive
waste disposal facilities. To achieve the same permeabiity in a benlonite-sand
mixlure without gravel, the bentonile content must be much higher,

In the field tests, the bentonile-sand mixture incorporating gravel could be
compacted sufficiently and achieved an average dry density which is nearly
equal to maximum dry density achieved in the laboralory tests.

The average permeability of the field compacted mixture which was mixed
homogeneously using a forced type mixer with twin shafls was nearly equal lo
that in the laboralory tests.

The increase in permeability of the mixture with a lowered water content was
not as significant in the field tests as in the laboratory tesls.

A PROTOTYPE SYSTEM FOR CEMENTATION PROCESS
Luiz Carlos Alves Reis & José Rodrigues Balista
Centro de Desenvolvimento da Tecnologia Nuclear - COTN
Comissao Nacional de Energia Nuclear - CNEN

ABSTRACT

The Nuclear Technology Devetopment Center - Ceniro de Desenvolvimenio da
Tecnologia Nuclear/CDTN is one of nuclear research centers of the National Nuclear
Energy Commission - CNEN. The CDTN was created in 1952 and is engaged in research
and development of activities related to nuclear fuel cycle, radioisotope production, mate-
rials science, environment conlrol, radioprotection and waste management. In the COTN
Waste Management Program, the cementation process was established (o solidify the
radioactive wastes generated al the Center and received from other Institutions.

A 200 liter cementation batch system was designed and built by CDTN research
workers. The cemenled producls obiained in the operation of the 200 liter system are
good, but the paddle used was not the best indicated by the literature. So il was defined
to design a new paddle and to make some tests to verify homogeneily of the final prod-
uct, in order to have, in less lime, a best final homogeneous product.

To save money and to make possible a large number of lests, a prololype cementa-
tion system for 20 fiter was designed and built at the Center. In this prototype the flow rate
of cement/additive and waste can be varied according the test to be performed. The
power and dimensions of the components were decreased proportionally to the 200 liter
cementation plant. Two paddies were constructed in order to compare the performance
on the product homogenization. One of them is similar 1o the existing in the 200 liter sys-
tem and the other was the mode! recommended by the literature.

After the experimentation, the besl paddie will be installed in 200 liter system and oth-
ers operation parameters could be improved such as homogenization time, speed of the
mixer and so on. ’

DEVELOPMENT OF Ct CONTENT DETERMINATION TECHNOLOGY IN VARIOUS
KINDS OF DRUMMED RADIOACTIVE WASTES USING A NON-DESTRUCTIVE
METHOD APPLICABLE FOR NUCLEAR POWER PLANTS IN KOREA
DuckWon, Kang and Kyoung Rock, Park
Korea Electric Power Research Institute
Radiation Safety Group

ABSTRACT

Various kinds of radioactive waste streams, such as ion exchange resins, water, com-
pacted paper trash, rolls of stacks of air handling fillers and sofidified waste are produced
at nuclear power plants in Korea. These wastes are packed into the drum at the radwasle
building and temporarily transferred to a tempcrary storage building. Several kinds of
drums are used for radioactive waste packing at nuclear power planis in Korea. However,
estimation of nuclides and their activities in the drummed radioactive waste is still difficult
and unreliable. Nuclear act of Korea requires low and intermediate level radioactive wasle
generated at nuclear power plants prior o transportation to permanent disposal sites to
be known in detail. Individual historical records of the radicactive waste should contain
information about the activities of nuclides, total activity and the type of waste in the drum.
Consequently, with the incorporation of gamma spectroscopy, a fully aulomated nuclide
analysis system which can accurately evaluate the nuclide and aclivity in the drum was
developed. The activitiss of the representative g-emitters (Cs-137, Co-60) which are
mixed with several materials in the drum were measured by this system. Then appropri-
ate scaling factors were used to assay the activities of nuclides which coutd not be direct-
ly analyzed by this system. The scaling factors were determined by a computer program
developed ih Kotea. The validity of the scaling factor was checked through comparison
with several experimental resulls of local samples taken from real wasle streams.
Demonstration drums with similar geometries to real wasle drums were used for proving
the reliability of Ci content determination in this system. it was performed by putting the
standard sources (Co-80, Cs-137) into demonstration drums. In the resulls, the measure-
ment errors were less than 30% in the various demonstration drums. Therefore, measure-
ments of real radioactive waste drums gave us good results for the homogeneous and
non- homogeneous wastes generated at Kori (the name of a place in Korea) nuclear
power plant in Korea. )

2)

9)
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QUALIFICATION PROTOCOL OF CAST IRON CONTAINER
FOR SUBSURFACE DISPOSAL
M.H. Plouzennec, D. Feron, R. Atabek
CEA (Commissarial & I'Energie Atomique)
BP 6 - 92265 Fontenay-aux-Roses Cedex, France
M. Tachon
CEA (Commissariat a 'Energie Atomique)
bp 171 - 30207 Bagnols-sur-Céze Cedex, France
J. Corcos
ANDRA (Agence pour la Gestion des Déchets Radioatifs)
1-7 rue Jean Monnet, 92265 Chatenay-Malabry Cedex, France

ABSTRACT

This paper presents the resulls of a qualification program developed to characterise
theperformances of a cast iron container submitted to subsurface disposal environmen-
tal conditions with a particular altention to the comrosion resislance experiments.

Corrosion tests are performed at 40°C in a synthetic water representative of a con-
crete interstitial pore water.

The two materials of the container, cast iron and steel are studied separately.

Pitting corrosion sensibility is evalualed by means of cycling polarisation in the anod-
ic field following ASTM G61 norm. Crevice corrosion specific tests are also performed.

Resulls demonsirate that the corrosion rates of cast iron are low in concrele water
{less than 10 pm.y”) and localised corrosion and crevice corrosion could be considered
as negligible.

NEVADA TEST SITE WASTE ACCEPTANCE CRITERIA CHANGES
Susan K. Krenzien, Rebecca M. Guertal,
Hazardous and Medical Waste Services, Inc. (HAZMED),
Wendy A. Griffin
U.S. Department of Energy, Nevada Operations Office
Brian K. Perkins
Bechte! Nevada

ABSTRACT

The Nevada Test Site currently accepts low-level radioactive waste for disposal from
filteen facilities. The "Nevada Test Site Defense Waste Acceptance Criteria, Certification,
and Transfer Requirements” (NVO-325, revision 1), has been revised to the "Nevada Test
Sile Waste Acceptance Criteria” (NTSWAC). The NTSWAC edits the criteria 1o include fed-
eral, slate, operational, safely, and Depariment of Energy requirements only. The revision
also incorporates the use of waste profiles, a three-year audit cycle, and a more flexible
program for Low Volume Generators. Implementation of the NTSWAC will streamline the
approval of waste streams for disposal.

RESULTS AFTER TEN YEARS OF FIELD TESTING LOW-LEVEL RADIOACTIVE
WASTE FORMS USING LYSIMETERS
John W. McConnell, Jr., Robert D. Rogers
Idaho National Engineering Laboratory
P.O. Box 1625, Idaho Falls, Idaho 83415
Julie D. Jastrow
Argonne National Laboratory, Argonne, IL 60439
William E. Sanford
Colorado State University, Fort Collins, CO 80523
Steven R. Cline
Qak Ridge National Laboratory, Oak Ridge, TN 37831
Terry M. Sullivan, and Mark Fuhrmann
idaho National Engineering Laboratory
P.O. Box 1625, Idaho Falls, Idahe 83415

ABSTRACT

The Field Lysimeter Invesligations: Low-Level Waste Data Base Development
Program is obtaining information on the performance of radioactive waste forms, These
experiments were recently shut down and have been examined in accordance with a
detailed waste form and soil sampling plan. lon-exchange resins from a commercial
nuclear power station were sofidified into waste forms using portland cement and vinyl
ester-styrene.

These waste forms were tested 1o (a) obtain information on performance of waste
forms in typical disposal environments, (b} compare field results with bench leach stud-
ies, (c) develop a low-level wasle data base for use in performance assessment source
term calculations, and (d) apply the DUST computer code to compare predicted cumu-
jalive release to actual field data. The program, funded by the Nuclear Regulatory
Commission {NRC), includes observed radionuclide releases from waste forms in field
tysimeters. The purpose of this paper is 10 present the experimental results of two lysime-
ter arrays after 10 years of operation, and to compare those results to bench test results
and 1o DUST code predictions of releases using recently developed partition cosfficients.
This paper discusses soit and wasle form sampling in which vertical cores were removed
from the lysimeter soil columns for faboratory characlerization. Those samples will be ana-
tyzed for radionuclide movement from the waste forms and through the soil columns.
Furlher analysis of soil cores taken to define the observed upward migration of radionu-
clides in one lysimeter is also presented.



STATISTICAL EVALUATION OF ENVIRONMENTAL MONITORING PROGRAMS
AND DATA FOR LOW-LEVEL RADIOACTIVE WASTE DISPOSAL FACILITIES
Vern Rogers and Roberl D. Baird
Rogers & Associates Engineering Corporation
PO. Box 330
Salt Lake City, UT 84110-0330

ABSTRACT

The license application process for a low-level radioactive waste disposal facility
requires that a preoperational monitoring program be implemented 1o determine natural
background levels of polential contaminants and other natural conditions al lhe facility
site. Data Irom preoperational monitoring are used to evaluate the facility’s environmenial
performance as it begins operations. To ensure that the preoperational dala serve as an
adequale baseline for performance assessment, (1) data variability, distributions, and
trends mus! be characlerized, (2) regulatory-based detection limils must be identified, (3)
appropriate reatment of lower-than-detection-limit values must be established, and (4)
the overall statistical validity and adequacy of the preoperational and operalional moni-
toring programs must be determined. Incorrect baseline dala or inadequate program
requirements, if left unaddressed, could result in remedial actions being triggered unnec-
essarily. For example, if not accounted for, data trends attributable to random variation or
seasonal changes could unnecessarily trigger remedial actions. Deficient baseline data
or monitoring requirements also could lead 1o action levels being set too high and thus
allow contaminant releases 1o be overlooked. A general approach has been developed
and applied to a specilic site to determine the statistical validity and adequacy of preop-
erational monitoring programs and necessary data characteristics.

AN EXAMPLE OF RADIOACTIVE WASTE TREATMENT SYSTEM OPTIMIZATION
USING MULTI-OBJECTIVE LINEAR PROGRAMMING
Jin Yeong Yang and Kun Jai Lee
Department of Nuclear Eng., Korea Advanced Institute of Science and Technology,
Kusong-dong, Yusung-gu, Taejon, 305-701, KOREA
Kyung Yeong Yoo and Hee Geun Kim
Korea Power Electric Research Institute,
Munijidong, 103-16, Yusung-gu, Taejon, 305-380, KOREA

ABSTRACT

Many nuclear power plants concentrate their efforts to the improvement and modifi-
cation of their radioactive waste treatment system. Those needs are divided into devel-
opment of new technology and development of operation efficiency. Concemed with the
second need, we made use of a mathematical procedure which ulilized a goal program-
ming, and through it the optimal operation plan of the radioactive waste treatment system
has been derived.

The ullimate object of our study is to minimize the release of radioactive material into
the environment and to maximize the treatable amount of the generaled wastes. In plan-
ning the practical operation of the system, however, the operating cos!, process eco-
nomics and technical flexibility must also be considered.

For dealing with these multiple criteria decision making problems, we used a goal
programming which is a kind of multi-objective linear programming. This method requires
the decision maker to set goals for each objective that one wishes to attain. A preferred
solution is defined as the one which minimizes the deviations from the set goals.

As a resull of the optimization, the oplimal state of the system operation is derived.

HEALTH RISK AS A DECISION TOOL. IN LOW-LEVEL WASTE
HANDLING PROJECTS
James E. Goss, PE.
H&R Technical Associates, Inc.
151 Lafayette Drive, Suite 220,
Oak Ridge, Tennessee 37830
J. Michael Singleton, P.E.
H&R Technical Associates, Inc.
151 Lafayette Drive, Suite 220
Oak Ridge, Tennessee 37830

ABSTRACT

In this era of shrinking budgets and emphasis on cost-effective cleanups, health and
safety risk is an increasingly important factor in deciding among alternative waste-han-
diing and remediation actions. This presentation describes a project in which a DOE site
used worker and public health impacts as a decision tool and thereby succeeded in gain-
ing waivers from specific regulatory requirements. DOE was thus able to choose a less
costly alternative without compromising worker or public safety.

A key 1o the successful use of risk assessment as the basis for project and regulato-
ry degisions is the development of reasonable assumptions concerning basic risk faclors
associated with the project. Historically, a common technique for health and safety risk
assessment was 1o use highly conservative assumptions to ensure that all risks were
bounded and to reduce assessment costs. Often, if the risks were found to be acceptabie
when these conservative assumptions were used, the assessment ended at that point.
Paradoxically, this conservative approach sometimes led to misleading and unrealistical-
ly conservative results that feft stakeholders and regulators with erroneous perceplions of
the risk to the public, leading to more expensive cleanup projects with litie real risk reduc-
tion. in the risk assessment described in this presentation, Monte Carlo techniques were
used to quantify unknown values and thereby more accurately characterize health and
safely risks.

At the DOE Site discussed in this presentation, the Federal Facility Agreement (FFA)
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requires that waste systems handling liquid jow-level radioactive wast® be doubly’ con-
lained and equipped with leak detection systems. However, some shorl sections of pip-
ing that are embedded in concrete shield walls are single-walled .and thus do nol meet
{he FFA requirement. The health risk to the public from poslulated leaks from the pipes as
they now exist was compared with the healih risk lo workers in modilying the pipes. State
and federal regulators used the resulls of this comparison as the basis lor a waiver of he
double containment regulatory requirement for the sections of pipe in question.

As the use of heallh and safety risk assessment as a decision ool increases, heallh
and safely professionals musl recognize the need lo present risk models thal more close-
ly reflect the actual risks associated with operation (or failure) of a process or project and
that are perceived by regulators and the public as reasonable.

PRELIMINARY SAFETY ASSESSMENT OF SHALLOW LAND BURIAL
OF RADIOACTIVE WASTE AT SERPONG SITE.
Erwansyah Lubis
Radioaclive Waste Management Technology Center,

Serpong, Wesl Java, Indonesia.

ABSTRACT

A radiological performance assessment has been conducted for low and intermedi-
ale level radioactive waste disposal for Serpong site- The DOSWASTE-92 computer code
was used lo evaluale doses througtiout a variety of environmenlal pathways. The opera-
tions time is determined for 20 years and after 30 years of post-operalion the migrations
of the radionuclide is begun. The Exposure to the crilical groups near facilily boundary
were calculated based on unil disposal concentrations of 4.44 E+13 Eq of each radio
nuclide postulated to be present. The maximal concentralions for safe disposal were cal-
culaled based on the limitation dose for the public, 500 uSv per year. The results showed
that the dose received by the crilical group from groundwater well near boundary for Sr-
90 and Ni-63 were 2.6 uSv and 8.4 E-06 uSv per year. The disposal of S-90 and Ni-63
were 2.8 £+23 Bq and 8.8 E+15 Bq individually. The migrations time to the groundwater
well of 100 m from the facilily is 704 years for 5r-90 and 3889 years for Ni-63. These dis-
posal rates of $r-90 is 100 times higher than its planning. These analysis resulls give the
information that the dose received by the criticat groups with disposal of 4.44 E+13 Bq for
Sr-90 wilt give the dose around 0.52% from limitations dose.

CONCEPTS OF RADIOACTIVE WASTE MANAGEMENT IN THAILAND
Pathom Yamkate
Waste Management Division
Office of Alomic Energy for Peace
Chatuchak, Bangkok, Thailand

ABSTRACT
The paper describes the sources and types of radioactive wasles arising in Thailand.
The regulation as well as the classification for the management of radioaclive waste is
demonstrated. Inventory and the projection for a cerlain period of time in the future is also
summarized.

LOW-AND INTERMEDIATE-LEVEL RADWASTE DISPOSAL IN CHINA
Wang Xian De
Beijing Institute of Nuctear Engineering (BINE)
P.0.BOX 840, Beijing, China, 100840

ABSTRACT

The present development and relevant policy of waste disposal in China are briefly
presented. The characteristics and package of waste are also described. Regional dis-
posal was delermined as the national policy for low-and intermediate-level radwaste
because of the nuclear facilities and owners of radwaste are distributed centrally in sev-
eral regions of China. Disposal of wastes in under ground and above ground have been
adopled as the main manner for low-and inter mediate-level radwaste. Two reposilories
named Northwest and Beilong are under construction. Mainfealures of those repositories
are described in the paper.

DEVELOPMENT OF A QUALITY ASSURANCE SYSTEM AT THE
RADON REGIONAL CENTERS
Helen Mikotaitchouk
Atomaudit Lid., Kiev, UKRAINE

ABSTRACT

The RADON State Corporation was established in the former Soviet Union in the mid-
dle filties to manage radioactive waste generaled out of the nuclear fuel cycle. The
Corporation included regional waste trealment and disposal centers with the principal
center located in Zagorsk (now - Sergiev Posad) in the Moscow region.

All the regional cenlers were constructed according to a slandardized design and
were considered to include treatment and conditioning facilities (at least, an incinerator
and a cementation facilily} atong with the following disposal facilities:

* Near-surface vauils of reinforced concrete (bottom and walls cast-in-silu and
prefabricated covering slab) for disposal of low- ang intermediate level solid
waste.

Near-surface stainless steel reservoirs of 200 m® enclosed in reinforced con-
crete casl-in-situ for temporary storage of liquid radioactive waste.
Near-surface storages for disposal of spent radiation sources (stainless steel
cylinders enclosed in concrete cast-in situ wilh curved charging pipe of 108
mm diameter). As a matter of facl, afler the USSR breakdown Ukraine inherit-
ed six regional centers, only one of them having the full line of the above-men-
tioned facilities.



Whilesthe former $JSSR norms and regulalions contains requirements as for a quality
assurance program for Nuclear Power Plant Operalors, no such requirement was estab-
“ishegt for radiodtlive waste management. However, while aft the regional cenlers being
licensed by the newly formed regulalory body during 1993-1984, a deveiopment and
\implementation of a Quality Assurance Program (QAP) was eslablished as a mandalory
requirement with license conditions. ‘

HISTORICAL IMPACT OF WASTE MINIMIZATION ON COMMERCIAL LOW-
LEVEL WASTE DISPOSAL REPOSITORIES
David V. LeMone
Depariment of Geological Sciences
University of Texas at El Paso
El Paso, Texas 79968
Lawrence R Jacobi, Jr.
Texas Low-Level Radioactive Waste Disposal Authorily
7701 Norih Lamar, Ste. 300
Auslin, Texas, 78752

ABSTRACT

Low-level waste minimization technology has changed the volumelric characler of the
commercial low-level radioaclive waste siream. The shift o lower volumes since 1980 has
resulled in significant economic and environmental gains. The relalively lower anlicipated
volumetric quantities of the commercial operational low-level wastes can be handled with
relalive ease in the proposed state and compact tow-level radioaclive waste reposilories.

Conversely, the future streams generated from decommissioning wastes will require
carelul planning in order to avoid logistic and storage problems in the form of increased
volumes as well as the generation of non-standard sized waste packages. Another area
ol fulure consideration will be the tracking of Lhe radiometric content of the waste not only
for content, bul also for source. Historical commercial low-level curie conlenl indicales an
inverse refationship with volumetric dala. Accurale data will be necessary for efficient
repository planning and operation. Historical dala developed by the DOE wasle slream is
of litlle comparative value to the analysis of lhe commercial low-level waste stream.

In the interim pericd between the lower volume operational streams and the higher
volume future decommissioning wasle streams, the developing state and compact iow-
level repositories will have to restructure their volume andfor radioaclivity charges to guar-
antee the economic stability of the system and ensure the current and future operalional
integrity of the repositories.

INFILTRATION CONTROLS AT THE SHUTDOWN LOW-LEVEL RADIOACTIVE
WASTE DISPOSAL FACILITY AT WEST VALLEY, NY
T. L. Sonntag, M. R. Weishan, D. D. Miller
New York State Energy Research and Development Authorily

"ABSTRACT

The New York Stale Fnergy Research and Development Authority {NYSERDA) has
compleled three projects designed to reduce or eliminate water accumutation in the slale-
owned, shuldown, commercial, low-level, radioaclive waste disposal area (SDA) at West
Valley, New York. Results 1o date have shown that these projects have successlully
reduced water infitration into the disposat trenches, which has minimized the potential for
a release of leachate from the disposal area and reduced leachale generation.

Currently, NYSERDA is working to develop a long-lerm management strategy for sla-
bilizing and closing the SDA. This process is expecled 1o lake several years before site
closure aclivities can begin. As implementation of any final closure oplion will require
Ireaiment of the lrench water in the SDA, limiting further water accumuiation will signifi-
cantly reduce the final closure costs.

This paper discusses our experiences leading to selection and implementation of three
different technologies, particularly their effecliveness at reducing water accumuiation.

ELECTROKINETIC DEMONSTRATION AT SANDIA NATIONAL LABORATORIES:
USE OF TRANSFERENCE NUMBERS FOR SITE CHARACTERIZATION AND
PROCESS EVALUATION*

E. R. Lindgren
Sandia National Laboratories, Environmental Restoration Technologies,
Albuguerque, NM 87185-0719

E. D. Mattson .
SAT-UNSAT Inc., 12004 Del Rey NE, Albuquerque, NM 87122

ABSTRACT

Electrokinetic remediation is generally an in situ method using direct current electric
polentials 1o move ionic contaminants and/for water to collection electrodes. The method
has been extensively studied for application in salurated clayey soils. Over the past few
years, an electrokinetic extraction method specific for sandy, unsaturaled soils has been
developed and patented by Sandia National Laboratories. A RCRA RD&D permitted
demonsiration ekthis technology for the in situ removal of chromate contamination from
unsaturated soils in a former chromic acid disposal pit was operated during the summer
and fall of 1996. This large scale field test represents the firsi use of electrokinetics for the
removal of keavy metal contamination from unsaturated soils in the United States and is
part of the U3 EPA Superfund Innovative Technology Evaluation (SITE) Program.

Guidelines for characterizing a site for electrokinetic remediation are lacking, espe-
cially for applications in unsaturated soil. The transference number of an ion is the frac-
tion of the current carried by that ion in an electric field and represents the best measure
of contaminant removal efficiency in most electrokinetic remediation processes. In this
paper we compare the transference number of chromale inilially present in the contami-
nated unsaturated soil, with the transference number in the electrokinetic process effluent
to demonstrate the utility of evaluating this parameter.

~

TRIAL BURN OF LOW LEVEL WASTE PRODUCED FROM RADIOISOTOPE
USERS IN DEMONSTRATION-SCALE INCINERATOR
Jeong-Guk Kim, Hee-Chul Yang, In-Tae Kim, and Joon-Hyung Kim
Korea Atomic Energy Research Institute
P0. Box 105, Taejon Yusong, Taejon, Korea 305-600
: Min Baek
Radiation Safety Oivision, Ministry of Science and Technology
1, Jungangdong, Kwachon, Kyunggi, Korea 427-760

ABSTRACT

The low level wasles produced from radioisotope users were incineraled in a demon-
stration-scale incineration process 10 study the behavior of radionuclides. These wasles
have been collected from radicisotope users by Korea Radioisotopes Association, and
stored in Korea Atomic Energy Research Institute, however, this management system will
be changed sooner or laler. The major nuclides in these wastes were iodine-125 and tech-
nelium-99m. The trial incineration of the combustible wastes that had passed more than
2 years since generation resulled in volume and weight reducticn factors of 250 and 30,
respeclively, with no detectabie radioactivity at stack emission. A simulated waste with a
1™ labeled sodium iodide of 74 MBq was also incinerated. The specific activilies of ashes
irom the baghouse filler syslem and afterburning chamber were 370 and 24 tlimes as high
as that of incinerator botiom ash, which shows that a major portion of radioiodine melts or
vaporizes al incineralion temperalure and gels away from the incineration chamber, then
condenses while passing through the subsequent off-gas treatment system. The decont-
aminatior: factor of this incineration process for iodine-131 nuclide, defined as the ratio of
the radioaclivity of the feed waste to the radioactivily released at stack, was an order of
10°

HIGH-LEVEL WASTE VITRIFICATION - A REALITY
Slephen P. Cowan, Ralph E.Erickson, Ted W. Mcintosh, and Kenneth G. Picha, Jr
Department of Energy, Office of Environmental Management
Robert E. Lawrence
West Valley Nuclear Services Co., Inc.

ABSTRACT

This paper addresses the successful iniliation of radioaclive vitrificalion processing at
the Defense Waste Processing Facifity (DWPF), Savannah River Sile in Aiken, South
Carolina, and the Wesl Valley Demonstration Project (WVDP) Vitrification Facility in West
Valley, New York, and provides a Department of Energy-Headguarters (DOE-HQ) per-
spective on these accomplishments.

Most couniries that have produced high-leve! waste (HLW) from reprocessing nuclear
fuel have selected or are evalualing borosilicale glass as a final waste form. Differences
in storage tank systems, along with other influences, have led to variations in metler sys-

tem design throughoul the international community. Nevertheless, stainless sleel-canis-
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tered borosilicate glass is the wasle form of choice of all current producers. Differences
in types of spent fuel reprocessed at Savannah River compared to West Valiey have led
lo different approaches lo glass-forming chemical addition preparation and consequent-
ly to contrasis in specific detail for process control and waste form qualification. The
review and approval employed by the DOE-Office of Environmental Management (DOE-
EM) has been similar for bolh projects and has facilitated acceplance in bolh cases of the
process control methodology by the DOE-Office of Civilian Radioaclive Waste
Management (DOE-RW).

in similar fashion, the difference belween the Savannah River and West Valley site
mission, facility layout and use, and quantity of waste has led to divergenge in vilrification
facilily design, construction sequence, and starilup testing approaches between the two
sites. In each case, however, facility and staff operational readiness has been demon-
sirated through production of a nonradioactive waste form, using HLW simulants repre-
sentative of the site's waste inventory, that performs better than the required
stability/leach resistance lest criteria imposed by DOE-RW, and through extensive slarlup
testing of the respeclive facilities. The Office of Waste Management {EM-30), supported
by RW and the Office of Environmental Safely and Health (DOE-EH), as well as other EM
grouos, has been aclively involved in each phase of these readinessdemonstrations and
evaiuations. In addition, the Nuclear Regulatory Commission {NRC) has been aclively
involved during the WVDP readiness aclivities.

Stariup and continuing radioaclive operation of the Savannah Rivzr and the West
Valley vitrification faciliies are key accomplishmenis in achieving DOE's risk reduction
and cost managemenl commilments to the taxpayers and stakeholders. Two such star-
tups within a short time frame bring to fruition important elements of the DOE cleanup mis-
sion and demonstrale the can-do attitude and ability of the Headquarters, Field Offices,
Site Offices, and contractor teams involved. ’

VITRIFICATION OPERATIONAL EXPERIENCES AT THE WEST VALLEY
DEMONSTRATION PROJECT
Paul J. Valenti, James Paul, and R. Scott Roberls
Wast Valley Nuclear Services Co., inc.

ABSTRACT
A primary objective of the West Valley Demonstration Project (WVDP), located at the
former nuclear fuel reprocessing plant at West Valley, New York, is to solidify the high-leve!
radioactive waste stored in underground tanks into a form suitable for transportation and
disposal. Vitrification has been chosen as the method of solidification. This paper dis-
cusses the process techniques applied, describes the operational experiences, and pre-



sents resulls available from the recently initiated radioactive campaign. Construction of
the Vitrification Facility was completed in 1995,

PERFORMANCE OF THE WEST VALLEY DEMONSTRATION PROJECT
VITRIFICATION SYSTEM
David K. Pioetz
West Valley Nuclear Services Company, Inc.

ABSTRACT

The construction of the Vitrification Facility (VF) at the West Valley Demonstration
Project (WVDP) site in West Valley, NY, was completed in 1995. After nonradioactive tesl-
ing with simulated waste, the VF was put into radio-active operation in July 1996, Design
glass production rates of approximately 30 kilograms per hour were achieved shortly after
the slart of radicactive operations. The available operating experience is oullined for the
vitrification process flowsheet, including high-level waste mobilization and transfer, melter
feed preparation, glass production in the slurry-fed ceramic melter, off-gas treatment, and
canisler handling.

RADIOACTIVE WASTE GLASS PRODUCTION AT THE WVDP
Vijay Jain and Steven M. Barnes
Weslt Valley Nuclear Services Company, Inc.
West Valley, NY 14171-0191

ABSTRACT

The immabilization of the high-level wastes (HLW) inlo a stable and nondispersible
form using vilrification was successfuily initiated at the West Valley Demonstration Project
(WVDP) in July 1996. Since then, several batches of the HLW stored in a carbon steel lank
(8D-2), each approximately 2,000 gallons, have been transferred from the Waste Tank
Farm (WTF) and vilrified into a stable canistered waste-form. Tank 8D-2 in the WTF con-
lains a single HLW that is a blend of washed PUREX sludge, Cs-loaded zeolite, and neu-
tralized THOREX waste. The vitrification process is designed to meet the Waste
Acceptance Product Specifications (WAPS) 1o strictly control HLW processing from its
transfer to its eventual disposal in a geological repository. The HLW transferred from Tank
8D-2 is mixed with the glass-forming chemicals and fed to a joule-heated melter at 1150°
C. THe glass is then poured into stainless steel canisters. After the canisters have cooled,
they are welded, decontaminated, andstored on site for eventual disposal. To ensure
process reliability and that the canistered waste-form complies wilh all WAPS require-
ments, the batch-to-batch variability of the transferred waste and the variability associat-
ed with the sampling and analysis were analyzed and compared wilh the WAPS. In the
following seclions, the vitrification process is discussed based on the process data col-
lected to dhte, and an assessment is provided of the canistered waste-form properties rel-
ative to the WAPS requirements. ‘

DEFENSE WASTE PROCESSING FACILITY RADIOACTIVE OPERATIONS
PART | OPERATING EXPERIENCE
David B. Little, James T. Gee and William M. Barnes
Westinghouse Savannah River Company, Aiken, SC 29808

ABSTRACT

The Savannah River Site's Defense Waste Processing Facility (DWPF) near Aiken, SC
is the nation’s first and the world's largest vitrification facility. Following a ten year con-
slruction program and a 3 year non-radioaclive test program, DWPF began radioaclive
operations in March 1996.

This paper presents the results of the first @ months of radioactive operations. Topics
include: operations of the remole processing equipment, including a discussion of (heir
unique design requirements, remote processing equipment reliability, and decontamina-
tion facilities for the remote processing equipment. Key equipment discussed includes
process pumps, tele-robotic manipulators, infrared camera, Holledge™ level gauges and
in-cell (remole) cranes. Information is presented regarding equipment failures and relal-
€d lessons learned. The erosion and corfosion evaluation of the remote equipment at the
conclusion of the DWPF test program is also discussed, with special emphasis on agita-
tor blades and coolingfheating coil wear.

DEFENSE WASTE PROCESSING FACILITY RADIOACTIVE OPERATIONS
PART ll GLASS MAKING
Joe T. Carter, Ken J. Rueter, Jeff W. Fay, and Ofia Hodoh
Westinghouse Savannah River Company, Aiken, SC 29808

ABSTRACT
The Savannah River Site's Defense Waste Processing Facility (DWPF) near Aiken, SC
is the nation’s first and world’s largest vitrification facility. Following a ten year construc-
tion period and nearly 3 year non-radicactive lest program, the DWPF began radioactive
operations in March, 1996.
The results of the first 8 months of radioactive operations are presented. Topics
include facility-production from waste preparation baiching to canister filling.

DEFENSE WASTE PROCESSING FACILITY RADIOACTIVE OPERATION
PART Ill - REMOTE OPERATIONS
William D. Kerley, William M. Barnes, and Paut D. Hughes
Westinghouse Savannah River Company, Aiken, SC 29808

ABSTRACT
The Savannah River Site's Defense Waste Processing Facility (DWPF) near Aiken
South Carofina is the nation's first and world's largest vitrificalion facility. Following a ten
year conslruction period and nearly three years of non-radioactive testing, the DWPF
began radicactive operations in March 1996.
Radioactive glass is poured from the joule heated melter into the stainless sieel can-
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isters. The canisters are then temporarily sealed, decontaminaled, resistance welded for
finat closure, and fransported to an ihterim storage facility. All of these operalions are
conducled remolely with equipment specially designed for these processes. s
This paper reviews canister processing during the first nine months of radioactive
operations at DWPF. The fundamental design considerations for DWPF remote canister
processing and handiing equipment are discussed as well as inlerim canisler storage.

WERC ENVIRONMENTAL DESIGN CONTEST AN INNOVATIVE APPROACH TO
SOLVING REAL WORLD PROBLEMS
Abbas Ghassemi and Ron Bhada, WERC
J. Derald Morgan, Dean of Engineering, NMSU
PO Box 30001, Dept. WERC, NMSU
Las Cruces, NM, 88003

ABSTRACT

Environmental Science and Engineering is an important element of ail aspecis of life
throughout the world and is consequenlly being offered al universilies. The WERC
Environmental Design Contes! offers many studenls interested in the environmental arena
an opportunily to compele, communicate, develop a nelwork and earn award money
while solving a real world environmental problem. This contest is in its seventh year and
is successiul in bringing together, in one localion, top environmental students and pro-
fessionals. The contest exposes the participaling students 1o real world problems and
challenges in the environmental field. Parlicipaling universities represent states from
across America as well as Mexico. For the first time, a team from United Arab Emirates
Universily will be competing as a part of the Oregon Stale Universily team.

For the 1997 Conlest, teams may elect to parlicipate in one or more of three separate
tasks. The students are provided wilh the lask information during their Fall semester and
spend the following months working on their design. The participating teams must con-
sider not only the technical and economic issues associated with remediation but also
address all regulations, heallh and other issues associated wilh the particular task. The
teams must address the public communications aspect of their proposed solution. Many
of the participating universities use this conlest as a senior level design class.

In addition lo mileage, prize money is also provided in a variety of categories to the
conteslants. 1996 prize and travel expenses awarded to the participanis lotaled nearly
$60K. The last half day of the contest is filled with anticipation as the judges make their
final decisions. The morning of the final banquet, WERC hosts a Job Fair which caters lo
the participating studenls. Trophies and awards are announced during the final banquet.

TREATMENT OF HAZARDOUS AND RADIOACTIVE WASTE IN UNDERGROUND
STORAGE TANKS USING IN-SITU VITRIFICATION
Thomas F. Seacord
Graduale Student
Department of Civil and Environmental Engineering
Ciarkson University, Potsdam NY 13699-5710 USA

ABSTRACT

An interdisciplinary student design team produced a conceptual design and project
plan for the safe and cost effective treatment of hazardous and radioaclive wastes which
reside in four different underground storage tanks. To treat these wastes, it was decided
that an ex-situ lreatment would cause unnecessary risk of exposure to radiation and haz-
ardous chemicals. For this reason, in-situ vitrification (ISY) was chosen to treat the site.
ISV offers protection to workers and the environment while it stabilizes contaminants that
are not destroyed or sent into the off-gas irealment system, minimizes wastes, and
remains cost effeclive. Legal and regulatory requirements were identified and actions
were taken for compliance. Legal and regulatory requirements included: community rela-
tions, OSHA training for workers, environmental regufations for off-gas treatment and
leachate analysis, and disposal of secondary waste from the off-gas treatment system.
Overburden soil was added or taken way from the site of each tank 10 provide adequale
shielding from radiation while achieving optimum conditions for vitrification. A health and
salety plan was produced which provided for optimal worker and community safety by
moniloring radiation levels and establishing an emergency action plan. A community rela-
tions plan was implemented early in the design process. A sample community was
assembled and accepled the proposal of using 1SV. Their concerns were identified and
incorporated into the design. A plan for communication was established which involved
meelings, brochures and an 800 number to provide further information and address con-
cerns. An economic assessment and business plan indicated that ISY was far superior to
ex-situ treatment and disposal noling that disposal cosls alone were greater than the
enlire ISV operation.

PROPOSAL FOR THE REMOVAL AND TREATMENT OF RADIOACTIVE
'VEGETATION
Christopher Doten, Jennifer Meehan, Dr. Ron Crawford, Dr. Wudneh Admassu*
*Depariment of Chemical Engineering
University of Idaho
Moscow, Idaho 83944-1021

ABSTRACT
In 1995 the Waste-management Education & Research Consortium put forth a task
that required an ex-situ primary treatment of radiologically contaminated vegetation (Task
). This task involves the removal and trealment of 40,000 cubic yards of radioactive veg-
etation containing 60% pine trees, 20% hardwood trees, and 20% grasses and shiubs. In
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- order to accomplish this task, the propused design will utifize equipment from the forest
product industry to harvests the vegetation and reduce the wasle’s volume using reverse
un gasification,”and use cementalion o vilrification lo stabilize Ihe final product.

The harvesling process uses five fhajor pieces of equipment: a feller/buncher with a
shear lypecutling head that cuts down lrees and leaves them in bunches, a forwarder that
collects the tree bunches and hauls them to a central focalion, an all-purpose chipper that
¢hips smaller vegetation and hauls it lo a central location, a wasle recycler that grinds Lhe
waste. and trucks wilh trailers thal gather the waste and haul it to the volume reduclion
facility. The volume reduction process uses reverse burn gasilicalion to trap the radionu-
cleotides conaminating the waste in a lriple reverse burn char malrix, a low grade actr-
vated carbon. This char malerial absorbs the radionucleolides and prevents them irom
escaping the reactor while the remaining waste is reduced lo ash. Gasification, a versa-
tile process thal can be used on radioactive sludges, liquids and contaminated sails,
reduces the volume to approximately 2% of the original waste. After the volume reduction
a simple process such as cementation witl be used, which will increase the volume o only
5% of the original wasle, or vitrification which is a viable alternalive can be used as a final
slabilizalion step thal can be done cosl effectively at the facility.

This design will handle the waste trealment process efficiently and economically while
minimizing the risk to the environment, employees, and surrounding communilies. il also
addresses the regulalory, legat, health, and safely requirements. Overall, the design cre-
ales a formal for an efficient and cos! effective process that elfectively removes and treals
the vegetation reducing the volume by 95%.

A PROTOTYPE DESIGN FOR CONTAMINATED FILTER REMEDIATION AND
STABILIZATION
vincent R. Fusconi, Daniel G. Marshall, and Clinton P. Richardson
Department of Mineral and Environmental Engineering
New Mexico Institule of Mining and Technology
Socorro, New Mexico 87801

ABSTRACT

Currently, the Depariment of Energy {DOE) stores 100's of metric tons of mixed
transuranic {TRU) wasle forms at ils many facilities throughout the couniry. One such
wasle form, a spiral wound polypropylene fitter conlaminated with hydraulic oil, carbon
telrachloride, plutonium, and chromium, was the basis of Task Il at the 6th annual Wasle-
management, Education and Research Consorlium (WERC) environmental design con-
test held April 21-25 1996 in Las Cruces, New Mexico.

Storage space lor radioactively contaminated materials is limited and costly, making
environmentally sound reduction of volume the focus of this design. Several opporlunities
for reuse of materials were projected in initial design stages and represent the scope of
the actual project. Polypropylene, separated and distilted CCl., decontaminated oil, and
recycled packagingare all recovered by this process. An in-depth research of legal para-
melers shaped all aspects of the process with focuses on waste characlerization, worker
training and salety, emergency planning, and also packaging, storage and transportation
of waste. A business plan was outlined to project an actual cost estimale: public relations
guidelines were also crealed to inform potentially affecled communities. The following
paper outlines the work performed by New Mexico Tech's (NMT) Task Il team.

CONTINUOUS RADIONUCLIDE (CS, SR) REMOVAL FROM CONTAMINATED
VEGETATION
Nick Abate, Geoff Courtin, Michelle Wright, Christy Anderson, Richard Mead
Terese Gabocy, Mark Bailey, John Bier, Sherisse Smelser, Brenda Thomas
MWB NSULTING
Universily of New Mexico

Albuquerque, NM
ABSTRACT

A radioactive wasle unit (e.g. seepage basin) has vegetation growing in the sedi-
ments and in the immediate area of the designated waste unit. The vegetation at this site
has absorbed radioactive cesium and strontium. The purpose of this reporl is 1o present
the MWB Consulling design team's solution with supporting discussions regarding the
proposed removal and subsequent remediation of the vegetation at this sile.

To defoliate the area efficiently and effeclively, a selective harvesling procedure is
employed. The thrust of MWB Consulting team’s design is to treal the in situ contamina-
tion by a continuous replenishment plan that ensures the ongoing integrity of the environ-
ment and ecosystems, and minimize the exposure to the workers and the general public.

Strontium and cesium are removed by a combination of physical processes dominal-
ed by pressurizalion and ion exchange. A slurry of wood pulp and vegelation is fed to a
three-stage counter-current decantation station comprised of mixing tanks and decanter
centrifuges. The final wood product is 20% water by weight and is clean enough to be
processed al a municipal landfill or be used as mulch. The water by-product of the
process conlains 99.99% of the radionuctides in solution. This stream will be acidified with
nilric acid and witi-run through an ion exchange column. An ion exchange process was
selected to remove cesium and stroniium from the liquid effluent because of the high
removal efficiency and waste reduction opportunity. The stream exiling the last ion
exchange column contains a high amount of organic material. In order to reuse the waler,
this stream is evaporated fo leave an ionic resin and the waler is recycled.
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Re-planiing and harvesting will occur until the radiation in the vegelation reaches lthe
safe limit of 1.37 mrem/day (or 500 mrem per year.) The remedial action for the existing
40,000 cubic yards will take approximately 7.5 years based on a conlinuous process run-
ning 24 hours per day with a projecled up-lime of 240 days per year. A struclure for the
processing plant will be built 200 feet from the conlainment area alfowing for sale and
easy lransport of lhe contaminaled malerial.

Cosls associaled with this design solution are approximately $29.2 milfion. Radiation
dose rales from the vegetation are eslimaled to be 40-60 mrem/hr. Exposures wilf be
reduced by remote handiing, shietding, administrative procedures and protective and
monitoring equipment applying any and all ALARA principies. Communily refalions poli-
cies will be based on the view that the contamination is in a foresl. MWB Consuiting has
identified sectors of the public-most likely to be affected by the remedial aclion and has
tried to predict their responses in making further communily relations decisions.

HARVESTING, STEAM PERCOLATING & COMPOSTING RADIOACTIVE FLORA
Minal D. Pagedar, Dr. David A. Rocksiraw
Depl. of Chemical Engingering, New Mexico Slale University.

ABSTRACT

HALF LIVEs has developed a complete processing solution lo the remedialion pre: -
lem posed by Task 3 of the 1996 WERC Design Problem. The team’s goal to minimize the
addilional use of chemicals and not generate additional waste resulted in a unique desig.
Size reduction of vegelalion is an impartanl fealure for enhanced heal and mass transter
for the removal ol contaminants. Steam is used 1o strip the radionuclides of highly soluble
salls through percolation down lhe column. Continuous percolation of steam aides in
decontamination and conceniraling the safts in reboiler. Composting of the decontami-
naled flora converts the organic matter lo Co2 and a valuable horticuitural amendment of
a stable landfill cover. The test resulls showed only 1.09mg/Kg of Cs and 272 mg/Kg of
Sr in the trealed flora.

MAGNETICALLY STABILIZED FLUIDIZED BED-NEW TECHNOLOGY FOR
REMEDIATION OF CONTAMINATED SOILS, SLUDGES AND LIQUID WASTES
Lisa Clemen: and Goran Jovanovic
Department of Chemical Engineering
Oregon State University, Corvallis, OR 97331

ABSTRACT

QOregon Stale Universily WERC-Task-Force has developed a unique and innovalive
engineering approach loward cleaning up liquids, sludges, and conlaminaled soil lype
wastes. The exlensive conlamination by heavy metals, hydrocarbons, chiorinated
biphenyls, and in some cases radio nuclides has presenled a great challenge for devel-
oping effective engineering methods for remediation of soil, sludges, and conlaminated
liquids. Existing technologies cften fall short of productive remediation due 1o stringenl
requirements and high expectalions while trying to comply with free release CERCLA reg-
ulalions. This work represents an effort to enhance our engineering options in dealing with
a variety of clean-up silualions and requirements.

As a resull, the use of a magnetically stabilized fluidized bed (MSFB) is envisioned lo
remove particularly targeted or an array of contaminants from liquids and sludges con-
taining mixtures of different above menticned conlaminants. MSF8 incosgorates high
mass lransfer and high conversion rate characteristics of packed beds, in addilion to
excellenl characlerislics of fluidized beds like: low pressure drop, and the ability lo
process solids. A magnetically stabilized fluidized bed is the addition of a magnetic field
o the traditional lividized bed. Fluidized particles contain a ferromagnelic material which
can be magnetized while in the magnetic field. Magnelized ferromagnetic parlicles cre-
ate inter-particle magnetic forces which act to control the dynamic behavior of fluid and
solids for the purpose of increasing or controliing the intensity of multiphase conlact.
Magnetic field strength, fluid velocity, parlicle composition, percentage of solids in the
sludge, and fluid viscosity are all adaptable operating parameters. The MSFB has been
shown to have robust operating characteristics and 1o have enhanced mass \ransfer
capabilities up to 75% while efficienlly remediating sludges of 20-30% solids.

The MSFB technology is based on the custom made fuidizing particles containing
ferromagnetic material and additional active substances like adsorbenis and catalysts.
Ferromagnelic parlicles act as platforms for a mullilude of active substances thal can be
tailored loward a variely of specilic applicalionsitasks. For example, our research indi-
cates that ihe use of OSU-Sorb-2R particles can be successfully implemented for simul-
taneous adsorption and catalylic decomposition of hydrocarbons in sludges.



EVOLUTION OF THE ENVIRONMENTAL MANAGEMENT
TEN-YEAR PLAN INITIATIVE
Patrice Bubar
U.S. Depariment of Energy,

EM-35
19901 Germantown Road
Trevion 2 Building
Germantown, MD 20874
Eugene Schmitt
U.S. Depariment of Energy,

EM-70
1000 independence Ave., SW
Forrestall Building
Washington D.C. 20585
Douglas Tonkay
U.S. Department of Energy,

EM-35
19301 Germantown Road, Trevion 2 building
Germantown, MD 20874

ABSTRACT

The Environmental Management (EM) Program has developed a Ten-Year Plan based
on a vision that cleanup at most sites can be achieved in a decade, with some remaining
waste sireams (primarily high-levet wasle and transuranic wasle) at a few sites. The Plan
sets lorth specific time tables and costs, restructuring most work in projects that con-
fribule directly o achisving the cleanup of the site 10 the desired end siate. The Pian
builds on previous strategic planning, such as the Baseline Environmentai Management
Report, taking advanlage of breakthrough opportunities to achieve the vision.

The new vision and Ten-Year Plan are guiding strategic thinking and decision making.
The Plan will serve as a baseline to monitor progress throughout the next decade. Each
EM site is currenlly developing a Ten-Year Plan, which collectively will make up the
National Ten-Year Pian. The National Ten-Year Plan will provide a cross-cutling program
view. .

This paper discusses the origin and evolution of the Ten-Year Plan initiative from a
Headquarters perspective. Next steps include further implementation of the integrated
strategic planning, budgeting, and management system of which the Plan is a corner-
slone. The Plan will be revised, as needed, to reflect future budget and scope changes.

RE-ENGINEERING DOE WASTE MANAGEMENT
James A. Turi, Jane M. Talarico, Phillip E. Hill
U.S. Depariment of Energy

ABSTRACT

DOE Waste Management's Re-Engineering Project is working to change the
Department's paradigm for waste management. The focus of this change is the waste
generators. In a re-engineeried world, waste generators will have to pay for the treatment,
storage and disposal waste management service provider.

How waste management services are provided will also change. Sites will have to
compete with each other and private industry for waste generator business. The mission
programs will have the option of taking over, from the Office of Environmental
Management, the operation of the waste management services at their iandlord sites for
newly generated wasle.

These changes recognize thai centrally-planned, command-and-control economies
are inherently costly, and not as respensive 1o their cutomers as “free markel” economies.
Re-engineering is about introducing “free market” forces, i.., competition and “enlight-
ened self-interest" into the DOE community to reduce the amount of waste generated, and
1o drive down the cost of waste management services. This paper. discusses lhe Re-
Engineering Project's evolution, achievements, and future direction.

PRIVATIZATION AS AN ENVIRONMENTAL MANAGEMENT BUSINESS
STRATEGY
Kimberly A. Chaney and Jefirey A Williams
U.S. Department of Energy; Olfice of Waste Management
Washington DC 20585

ABSTRACT

in 1989, the Deparlment of Energy established the Environmental Restoration and
Waste Management Program, now called the Environmental Management (EM) Program,
to consolidate ongoing activities and accelerate efforls to deal wilh inactive nuclear and
non-nuclear production facilities and sites and the accumulated waste, conlamination,
and materials resulting from 45-years of weapons development and produclion. Roughly
eight years later, the program has tripled in size and assumed responsibility for stabiliza-
tion and consolidation of nuclear material and spent fuel; maintenance, surveitiance, and
deactivation of surplus facilities and site infrastructure af all inactive DOE siles; as well as
the traditional waste management and environmental restoration activities. The EM pro-
gram is one of the fargest environmental stewardship programs in the world, with over 150
sites in about 30 states and Puerto Rico.

As EM-programmatic responsibilities grew, so did the financial requirements neces-
sary 1o accomplish the mission while maintaining public and worker saity and compli-
ance, and minimizing impacts 1o the environment. With an almost $6 billion budget in

18

Fiscal Year 1996, and total cleanup projections ranging from $235-270 billion over a num-
ber of decades, better, faster, cheaper became a mandate, Privatization of aclivities «
promises 1o get work done more efficiently. This paper will describe privatization “EM- ~
style”. It will define what EM means by privalization, benelits 10 be achieved, stalus of .
maijor efforts, and lessons learned.

WHAT'S NEW IN DEPARTMENT OF ENERGY LOW-LEVEL WASTE
MANAGEMENT -- THE DEFENSE BOARD, RISK, PERFORMANCE, AND
STAKEHOLDER ISSUES
Martin Letourneau, Julie Ayres, U.S.Department of Energy; Kirk Owens, Derek
Widmayer, Science Applications Inlernational Corp.; and Brandt Meagher, Lockheed
Marlin Idaho Technologies

ABSTRACT

In 1980, the Defense Nuclear Facilities Safety Board (DNFSB) identified that the
Department of Energy's (DOE) radioactive waste management Order, 5820.2A, did not
adequately address DOE's radioactive waste management activities. As a result, an effort
lo revise the Order was initiated in 1991. In Seplember, 1994, the DNFSB issued
Recommendation 94-2, Conformance with Safely Standards al Department of Energy
Low-Level Waste and Nuclear Disposal Siles. which further identified problems with
DOE's radioactive waste management system speciic to low-level waste (LLW). DOE has
embarked on an integrated effort 1o address these concerns through a broad-based sys-
lems engineering based effort. Since September 1996, DOE's efforls o address the
DNFSB concerns and the efforls 1o revise the radioaclive waste management Order have
been fully integrated. Through these efforts, DOE is emphasizing the need to establish a
sound technical basis for its radioaclive waste management activities and requirements,
the need to focus on risk, the role of performance based requirements, and opporiunities
to address slakeholder concerns. This paper focuses on how DOE is addressing these
challenges while capitalizing on its opportunities {o address risk, performance, and stake-
holder issues.

NOW, WHAT DOES DOE DO WiTH IT? RESULTS OF THE FINAL WM PEIS
David Hoel
U.S. Department of Energy
K. Cornelius, J. Loving, and C. Mueller
Argonne National Laboratory
F. Skidmore
Louis Berger and Associates

ABSTRACT

The U.S. Department of Energy (DOE) published the Draft Waste Management
Programmatic Environmental impact Statement (WM PEIS) in September 1995 and wilt
publish the Final WMPEIS in eafly 1997. The WMPEIS examines the potential environ-
mental impacts and costs of managing DOE's radioactive and hazardous wastes over the
next lwenly years (40 years for HLW storage). A S-month public comment period, which
included public hearings in 18 difterent locations, produced over 5000 public comments,
The changes made as a resull of these comments include more up-to-date site-specific
wasle inventory projections; a reevaluation and expansion of cumulalive impacts which
beller integrate predicted impacls from other DOE programs; clarification of various
transportation issues; and revised, more comprehensive evaluations of environmental jus-
lice and privatization considerations. This paper summarizes these changes, and the final
results of the WM PEIS analyses. The factors and criteria which the Department will use
to identify preferred alternatives and the status of the subsequent decision-making
process and related public involvement activilies are discussed.

THE OFFICES OF ENERGY RESEARCH AND DEFENSE PROGRAMS
APPROACH TO WASTE MANAGEMENT RE-ENGINEERING
Arnold M. Edelman and John A. Marchetti,

Offices of Energy Research end Delense Programs
U.S. Department of Energy, Washinglon, D.C. 20585

ABSTRACT

The Office of Environmental Managemenl (EM). through it's Re-Engineering of Waste
Management will change the way waste is managed within the Department of Energy. The
Officesof Energy Research {ER) and Defense Programs (DP) are working together to
assure a "smooth” transition of waste management responsibility and accountability back
to their respeclive organizations. With €arly planning combined wilh open communication
among headquarters, field, and site offices, a smooth transition will evolve and provide
the foundation for a more cosl effective, efficient, and less bureaucratic waste manage-
menl program for the Depariment.

Both ER and DP have established Waste Management Transilion Working Groups to
help deline how a true “environmental efficient” goal, that will incorporate pollution pre-
vention, waste minimizalion and waste management will be achieved.

This paper discusses the current approaches being underlaken by ER and DP and
describes the issues, barriers, and potentiat options for resolution.
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THE MIXED WASTE FOCUS AREA: STATUS & ACCOMPLISHMENTS
J. E. Conner
U.S. Department of Energy
R. E. Williams
Lockheed Marlin Idaho Technologies
ldaho Operations Office

ABSTRACT

The Department of Energy (DOE) established the Mixed Waste Characlerization,
Trealment, and Disposal Focus Area (MWFA) 10 develop and failitale implementation of
technologies needed to meet the Departments commitments for the trealment of mixed
low-leve! and lransuranic wastes. The Idaho National Engineering Laboratory (INEL) has
peen identified as the Lead Organization for the technical management of the Focus Area
and began operations in February of 1995 utilizing capabilities, experlise, and resources
from across the DOE Complex.

The MWFA's mission is 1o provide acceptable technologies that enable implementa-
tion of mixed wasle treatment systems developed in partnership with end-users, stake-
holders, tribal governments, and regulators. The MWFA will develop, demonslrale, and
deliver implementable technologies for treatment of mixed waste within the DOE complex.
Each DOE site facility thai generates or slores mixed waste has prepared a plan, the Site
Trealment Plan (STP), for developing treatment capacities and Wearing that waste.
Agreements wilh state regulators have resulted in Consent Orders (COs) providing
enforceable milestones for achieving treatment of these wastes.

The Mixed Wasle Focus Area has been organized and is operating. Waste Type
Managers (WTMs), located within the EM organizations that own the wastes and repre-
senting sites with the major mixed wasle inventories and/or problems have been given the
charter to provide primary direction to the technology development and demonstration
tasks. This arrangement maximizes the fie beiween technology developers and end-
users. A technical baseline has been developed and forms the basis of the Fiscal Year
1997 budget submiltal. The program has a strong and active Regulalory and External
Liaison Unit dedicated to ensuring industry, universily, and tribal and public stakeholder
participation, inpul, and acceptance. The regulatory element’s role includes the identifi-
cation of regulatory, requirements for technology dévelopment activities and the coordi-
nation of efforts to effect multi-state participation in the acceptance of demonstration pro-
tocols.

For Fiscal Year 1996 the Mixed Waste Focus Area has achieved a high degree of pro-
gram integration and technical defensibility by creating a sound, integraled infrastructure
and by implementing system engineering practices. An Integrated Program Schedule has
been developed and kept current. Technical defensibility has been sirengthened by
defining the requirements for the technology deficiencies in Technology Development
Requirements Documents (TDRDs). An aggressive quick-wins program has been initiat-
ed and implemented. )

The goat of the Focus Area’s sirategy is to continuusly targel the highesl priority cus-
tomer needs. Building on our FY-96 successes, planned activities for FY-97 include:

1. An evaluation of the DOE Complex's mixed waste technology development
needs and lo proactively plan for the orderly dose-out of the program. Prior to
closure the MWFA will enable treatment of at least 90% of the Complex's
mixed waste, one of the major milestones for the program.

5. Address high priority technical deficiencies critical 1o customer needs through

technology demonstrations on actual wastes.

Use the regulatory resource to engage regulators early in the TD process to
gain their participation in defining requirements and strategies. Within the TD
process take steps to increase the commercialization potential of MWFA tech-
nologies.

BROAD SPECTRUM PROCUREMENT FOR PRIVATIZATION OF
MIXED WASTE TREATMENT
Katherine L. Yuracko, Stanton W. Hadley, Michael 1. Morris
LMER
Richard D. Korynta
DOE
Clemence M. Noakes, Fred H. Miller
LMES

ABSTRACT

High cosls projected for mixed low-level waste treatment, coupled with decreasing
U.S. Depariment of Energy {DOE) budget profiles, have led the DOE Cak Ridge
Operations Office (OR) to investigate innovative methods for reducing the costs of mixed
waste lreatment. Because estimales indicate that the cost of waste treaiment can be
reduced through increased privale sector competition, DOE-OR has initiated a major pri-
vatization initiative for private sector treatment of mixed low-level wastes. A Broad
Spectrum Procurement has been initiated to establish trealment conlracts for certain
mixed low-level waste streams at the Oak Ridge Reservation (ORR) for which DOE does
not have existing treatment capabilily. Because DOE-OR recognizes the benefits that
such a procurement wili offer other government sites needing mixed waste trealment,
these contracts will be made available across the government.

A preliminary analysis of the relative economics of private sector treatment of Broad
Spectrum Procurement mixed wasles versus treatment in a government-owned, contrac-
tor-operated facility in Oak Ridge has been performed based on currently available dala.
All of the options that were examined included disposal al a commercial mixed waste dis-
posal site. The results suggest that for some mixed wastes, selecting the privale sector
option would result in lower costs to the government.

6.
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Maijor steps towards accomplishing the Broad Spectrum Procurement have already
been completed: candidate mixed wasles at seven DOE sites have been identified, clas-
sified according to treatmeént categories, and prioritized for treatment. Based on consid-
eration of wasle chemical and physical properties, the wasles have been divided into
mulliple Ireatment categories. These trealment categories form the basis for much of the
cosl analysis, and will comprise the basis for the solicitation. Subdividing the wastes inlo
Ihese treatment calegories is anticipated to resull in additional cost savings resulting from
grealer competition; this is because the bidding will be open to many more companies,
both farge and small, than would be possible with a single comprehensive procurement.

The present scope of the broad spectrum national procurement would allow treaiment
of approximalely 40 million kg of waste from across the DOE complex. It is anficipated
thal there will be multiple vendors and multiple awards made. The contract is of national
interest for two reasons: wastes from throughout the DOE complex may be treated under
the broad spectrum contracts; and the procurement will promote establishmenl of com-
mercial treatment for a “broad spectrum” of mixed waste.

PUBLIC PARTICIPATION IN A DOE NATIONAL PROGRAM:
THE MIXED WASTE FOCUS AREA'S APPROACH
Richard Kimmel, Manager, Regulatory and External Affairs
Mixed Waste Focus Area
U.S.Deparimenl of Energy, idaho Operations Office
Roger Scotl, Tribal and Public Involvement Resource Team Leader
Mixed Waste Focus Area
Lockheed Martin Idaho Technologies Co.

ABSTRACT
The authors describe the Mixed Waste Focus Area's approach 1o involving interested
Tribal and public members in the mixed wasle lechnology development process.
Evidence is provided to support the thesis that the Focus Area's systems engineering
process, which provides visible and documented requirements and decision criteria,
facilitates effective Tribal and public participalion. Also described is a status of Tribal and
public invoivement at three tevels of Focus Area activities.

COMPARISON OF THERMAL, NONTHERMAL AND ENHANCED NONTHERMAL
MIXED WASTE TREATMENT SYSTEMS
C. R. Cooley, W. J. Quapp, C. Biagi, W. E. Schwinkendorf, T. E. Bechlold, G. L
Anderson, G. D. Knight
Nuclear Melals, Inc. -

ABSTRACT

The U.S. Department of Energy Office of Science and Technology has been spon-
soring a series of studies ol integrated mixed waste processing systems to identify tech-
nology development needs. The sludies have included 20 systems based on using high
temperature processes {Thermal} for organic destruction. In addition, five systems have
been evaluated that used low temperalure processes (Nonthermat). Two hybrid systems
have also been evaluated which combine the low temperature organic desiruction with
vitrification of residues. This paper summarizes the results from these studies.

SOME NUCLEAR SAFETY REGULATORY ASPECTS ON THE USE OF NITRIC
ACID FROM THE HANFORD PUREX SEPARATION PLANT, USA, IN THE
MAGNOX REPROCESSING PLANT OF BRITISH NUCLEAR FUELS PLC,

SELLAFIELD, CUMBRIA,UK.
Graeme Thomas
HM Inspector
HM Nuclear Installations Inspectorate
HSE Nuclear Safety Directorate
Bootle, Merseyside
UK

ABSTRACT

The safety of nuclear instatlations in the United Kingdom is regulated by Her Majesty's
Nuclear Instaliations Inspectorate (NIf}, a part of the Health and Safety Executive {HSE),
using a largely non-prescriptive licensing system. This paper foliows on from the overview
of the UK Regulatory system for licensing nuctear facilities given previously at WM'96, and
describes the practical implementation of regulatory control as carried out by a lypical Nli
inspector, in considering a proposal from a licensee and arranging for appropriate
assessment in order to determine Ihat the licensee’s safely case is adequate in advance
of the proposed change taking place. The example described relates to the processing
of acidic liquors, arising from the reprocessing operalions carried out in the Purex
Separation Plant in Hanford, USA, in the Magnox reprocessing plant of British Nuclear
Fuels plc (BNFL) at Sellafield in the UK.

THE RESIDUALS ANALYSIS PROJECT: EVALUATING DISPOSAL OPTIONS
FOR TREATED MIXED LOW-LEVEL WASTE
Robert D. Waters and Marilyn M. Gruebel
Sandia National Laboratories
Joel T. Case, Martin J. Letourneau
U.S. Department of Energy

ABSTRACT
For almost four years, the U.S. Depariment of Energy (DOE) through ils Federal
Facility Compliance Act Disposat Workgroup has been working with state regulators and
governors' offices 1o develop an acceptable contiguration for disposal of its mixed low-
level waste (MLLW). These interactions have resulted in screening the universe of poten-
tial disposal sites from 49 to 15 and conducting “performance evaluations” for those fif-
feen siles to estimate their technical capabilities for disposal of MLLW. In the residuals



analysis project, we estimated the volume of DOE's MLLW that will require disposal after
treaimenl and the concentrations of radionuclides in the treated waste. We then com-
pared the radionuctide concentrations with the disposal limits determined in the perfor-
mance evaluation project for each of the fifteen siles. The results are a scoping-level esti-
male of the required volumetric capacily for MLLW disposal and the identification of waste
streams that may pose problems for disposal based on current Irgatment plans. The
analysis provides technical information for conlinued discussions between the DOE and
affected States about disposal of MLLW and systematic input to waste irealment devel-
opers on disposal issues.

MAINTAINING COMPLIANCE WITH THE ROCKY FLATS’ SITE TREATMENT
PLAN (STP) WITHIN BUDGETARY CONSTRAINTS “THE STP REBASELINE”
Patrick M. Arnold
Alan R. Hohl
Joseph D. McKaig
Rocky Mountain Remediation Services, LLC

ABSTRACT

Rocky Flats Environmental Technology Site (RFETS) received a Compliance Order
from the State of Colorado on October 3, 1995, approving with modifications the radioac-
tively contaminated hazardous (mixed low levef [MLL]) waste strategies outlined in the
RFETS Proposed Site Treaiment Plan {STP)' and commilling the Department of Energy
(DOE), Rocky Fials Field Office {RFFO) to actions that will achieve compliance with the
Resource Recovery and Conservation Act (RCRA) land disposal restriction {LDR) reguta-
tions covering the hazardous portion of mixed wastes presently stored at the site. The STP
was submitted to the Slate of Colorado per the mandates of lhe Federal Faciiily
Compliance Act of 1992 (FFC Act) and was the result of an ilerative process belween the
DOE, the lead regulatory agency from the State of Colorado, and local stakeholders. The
STP presented a baseline LDR-compliant implementalion approach that was heavily
reliant on onsite treatment via expensive capital reatment systems.

With the change to an Integration and Management Contraclor (IMC) at RFETS came
new stralegies for the safe but accelerated deactivation, cleanup, and closure of the Site.
A new Rocky Flats Vision and a format Rocky Flats Cleanup Agreement (RFCAY have
been negotiated and signed by the DOE, the Colorado Department of Public Health and
Environment (CDPHE), and the Environmental Prolection Agency (EPA). The Rocky Flals
Ten-Year Plan and the Integrated Site Baseline (ISB)* have been developed lo plan the
projects necessary to ensure the safe and acceleraled cleanup and closure of the Site.
Given the new RFETS strategies and the severely constrained DOE funds available for
waste lreatment and disposal, the original STP baseline slrategy using onsite lrealment
systems became unworkable. Rebaselining STP planning and implementation activities
and integrating them with Sile priorites became an imperalive.

The STP Rebaseline methodology was developed by the Sile’s waste management
contractor, Rocky Mountain Remediation Services (RMRS); the methodology includes the
development of waste form-lo-primary and contingency options, waste form priorilization
via a tiered arrangement, and development of 3-year and 10-year work plan targets and
milestones. Onsile and offsite primary and contingency treatmenl options agreed upon by
DOE, RFFO and the CDPHE will maximize lreatment flexibility while achieving the objec-
tives of the FFC Act. The STP Rebaseline's goals of reducing treatment and disposal costs
and accelerating scheduled completion while providing protection of human health and
the environmenl appear achievable. DOE, RFFO submitted the Proposed STP
Rebaseline, Final Drafl, to the regulator's for review and comment on January 9, 1997.
Subsequent to incorporation of regulator comments, a formal public comment period will
occur, pertinent public comments will be addressed and incorporated, and the STP
Rebaseline will be issued as a formal Revision to the original STP Compliance Order. It is
anticipated that the formal Revision will be in effect by April 1997.

DEVELOPMENT OF A HIGH-CAPACITY CASK FOR HIGH-LEVEL
RADIOACTIVE WASTE (HAW)
A. R. Cory, R. T. Benbow
British Nuclear Fuels plc
Ristey, Warrington, Cheshire, UK

ABSTRACT

High-level waste is generaled as a product of reprocessing, being a product of the
chemical process thal is unusable for recycling into new fuel. BNFL has stored such
waste at Seliafield in liquid form for about 40 years. Whilst most of the waste generated
at Sellafield is a product of the UK nuclear industry, an increasing quantily is generated
as a resull of reprocessing fuels from Japan and Europe. Since 1976, contracts signed
wilth overseas cuslomers have included the return of the waste product to the country of
origin.

The wasle, or residue has to-be incorporated in a stable form to facilitate safe and
convenient re-export. BNFL has construcled a plant at Sellafield to embed the residue in
a slable glass malrix. BNFL's vilrification plant came on stream in 1992, and has contin-
ued to expand its capacily. Feedstock is drawn from the highly active waste storage tanks
and concentrated by evaporalion, The concentraled product is mixed with glass powder,
or 'frit’ at high temperature in a ‘calciner' before canning in stainless steel containers, The
containers are sealed by a robotic welding process and consigned to a specially con-
structed store, cooled by naturat air circulation.

After a period in storage during which time the activily and heal generated have
decayed lo acceplable levels, those containers selected for re-export are remotely
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loaded into a cask designed for either transport, ordual- purpose trahsport & stérage.
depending on the requirements of the individual cuslomer. In praclice, residues destined
for Japan ate carried in a transport cask, which is re-used aiter undoading into a shieldezl
slore in Japan. Most residues deslined for Europe will be slored in the cask in a reposi-
tory. In both cases (his storage is regarded as an interim measure, where ‘interiny can
mean a 40-50 year period preceding final disposal.

BNFL has designed casks to suil each requirement. The cask servicing the dual-pur-
pose transport & storage requirement is the latest to be designed, and is ihe subject of this
paper. The degree of optimisation of the key cask features is very high - in other words the
design is very efficient in ils use of materials to allow maximum payload at minimum weight.

TN 81, THE NEW TRANSPORT STORAGE CASK FOR THE RETURN OF HIGH
ACTIVITY WASTES FROM REPROCESSING
Bernard Lenail and Vincent Roland
TRANSNUCLEAIRE
Paris, France

ABSTRACT

The TN 81 is the new dual purpose cask for high level vilrified waste from reprocess-
ing. This new generation cask is another step in the recycling optimization. It accepls the
higher neutron sources from reprocessing of higher burnup LWR spent fuel and shorler
cooled vilritied high tevel wastes. It uses containment and shielding options, that are fully
validated through the experience which Transnucléaire has gathered on the TN 28, TS 28
and TN 24 casks during the last ten years. It also complies with ICRP 60 neutron quality
factor. The TN 81 accepls 25% mare heat power wilhin the same dimensional and weight
limits as the current casks and almost the double of the dose rale contribuling isotopes.
This compelitively priced cask will be available by 1999. initially aimed at he German and
lhe Swiss market, its fealures and versatility make it a worthy candidate for other needs
in lerms of transport and interim storage of high level wastes. .

WASTE MANAGEMENT: TOWARDS A STANDARDIZATION OF BACK-END FUEL
CYCLE PACKAGES
Ph. PRADEL
Deputy Director, Repracessing Branch
COGEMA
2 et 4 rue Paul Dautier 78140- Velisy Villacoublay

ABSTRACT

Since a few years, COGEMA has developed a policy of waste management opti-
mization in the back-end fuel cycle which takes benefit from ths La Hague plants’ expe-
rience. First of all, the choice of Reprocessing-Conditioning-Recycling Sirategy instead of
direct disposal of spent fuel minimizes the final radiotoxicity of ultimate residues.

Furthermore. Ihe cosl optimization of final disposal facilities requires the development
of advanced technology achieving reduced volumes and standardized packages char-
aclerislics.

This policy, as implemented by COGEMA, is an important mileslone in the set up of
the advanced wasle management Ihat will be applied at La Hague by the 2000. From then
on, the tota volume of long fived residues from reprocessing will be tess than 0.5mt of
U, corrasponding to an approximate volume reduction ratio of more than 4 comparing 1o
the direct disposal present estimations {about 2m*{).

The standardization of packages will be achieved by the Universal Canister Strategy
(UCS} which applies to all type of wasles {technological wastes, vitrified fission products
and compacted hulls and end-pieces).

Vitrified residues currently fabricated al La Hague plants are placed in a specified
stainless steel conlainer, the so-called << glass canister >>. Specifications for vitrified
residues have been approved by international Safety Authorilies (Japan, Germany,
Belgium, Netherlands, Switzerland and France) promoting this canister 1o an universal
standard. The Universal Canister Strategy will be based on this well eslablished standard.

By the 2000, a new facility currenlly trader construction will provide a compacling
process for hulls and end-pieces as well as for technological wastes. Huils and end-
pieces will be mixed with technological wastes for compaclion. Rounds of compacted
wasles will be ptaced without immobilization matrix in the Universal Canister in order to
slandardize handiing and future disposal.

External dimensions of the Universal Canisler are those of the canister for vitrified
residues {diameter = 430 mm, total height = 1335 mm). Malerial and inlernai fittings may
vary according lo the type of residues contained. The little dimensions of the package as
well as a limited weight are allraclive features for handling and transporl.

So, the Universal Canister will package all iypes of residues and will fagilitate han-
dling, transport as well as final disposal. For example, the design of the repository will be
simplified with boreholes or galleries of the same dimensions, and the device to handle
the containers in the storage will be reduced to one pliers system.

By an adapted management of interim storage of high By aclivity packages, less con-
straining thermal characleristics could also be obtained and could allow 10 reduce the
repository size.

THE TN 24 DUAL PURPOSE CASK FAMILY FOR SPENT FUEL: FACTUAL
EXPERIENCE AND TRENDS FOR FUTURE DEVELOPMENT
B. Kirchner
Transnucléaire

ABSTRACT
As the policy for the spent nuclear fuel is not yet clearly defined in several important
counlries, a number of nuclear eleciricity generating Ulilities have adopted a ‘wail and
see’ atlitude and need means to intsrim store increasing quantities of spent fuel for long
time periods.



Ameng the vanigus systems offered for interim storage of spent tuel, dual purpose
metallic casks present a high safely level associated with a maximum flexibility, while
< being always compelitive for Ulilities which want {o follow safety rules based on a wide
inlefnational consensus dnd which are operating a small rumber of nuclear power reac-

. lors.

The paper will encompass lhree main stages covering the design, manulaclure and
operation of various TN 24 forged steel casks that have been failored (o different types of
LWR spent fuel.

Design: How to accommodale the different balches of spent fuel assemblies presenl
in a given reactor peol taking into accounl the various shielding needs and interface cri-
leria will be addressed. )

This approach will provide means for an optimization of the spent fuet management
sirategy.

Manutacture: Combination of industrial partners around a forgemaster and a boiler-
maker in order 1o produce casks within a tight time schedule, with slrict application of
Quality Assurance rules, under the best price conditions and with the maximum benefits
for local industry will be described by means of several examples.

Operation: Examples of cask operalion will be reported.

As a conclusion, some stalements will be proposed about how to balance safety con-
cerns with economical considerations white selecting among the various interim slorage
systems offered.

CASTOR V - THE PACKAGE SYSTEM FOR TRANSPORT AND STORAGE OF
SPENT FUEL ASSEMBLIES
Dr. R. Diersch, Dr. G. Dreier, H. Stelzer
GNB mbH
Gesellschaft fiir Nuklear-Behalier mbH
Hollestrafle 7a
D-45127 Essen, Germany

ABSTRACT

GNB Gesellschalt fir Nuklear Behalter mbH has a long term experience in develop-
ing casks for the transport and storage of spent fuel assemblies. A main type of casks
built by GNB is the CASTOR type made of ductile cast iron GGG 40. All design criterias
including all tests according to Ihe IAEA regulations as a type B(U) Fpackage (IAEA) and
the acceptance criterias for the German storage sites are fullilled by the CASTOR V casks
family which has been shown by caiculational analysis and by analogue evaluations on
the base of experiments.

The most modern high capacily casks of the CASTOR V type family have been devel-
oped for lransport and long term interim storage of 19 PWR and 52 BWR spent fuel
assemblies. The new casks of the CASTOR V type family are, according lo the decay time
of approx. 5 years and the number of fuel assemblies to be put in the cask, called CAS-
TOR V/19 and CASTOR V/52. The development of another cask basing on the same
design will be finished in 1997. This cask will be able to transpost and 1o slore 21 short
PWR spent fuet assemblies.

The initial enrichment of the fuel elements to be transported and stored in the CAS-
TOR V casks may be up 10 4.6 wl-% U, and the burn up vaiues may increase up {0 65
GWd/Mg,,. MOX luel assemblies may also be transporled and storaged in CASTOR V
casks.

Because of the similar cask bodies of the CASTOR V family it was possible lo mini-
mize the time for the acceptance of the casks during the licensing procedures. The
mechanicat and thermal layoul of the CASTOR V family are the main foci of his report.

CERTIFYING CONTAINERS FOR TRUPACT-Il SHIPMENT USING FLAMMABLE
GAS HEADSPACE MEASUREMENTS
Sinisa M. Djordjevic
L. Richard Spangler
Benchmark Environmental Corporation
Michael J. Connolly
Lockheed-Martin Idaho Technologies Company

ABSTRACT

Four U.S. Department of Energy-Carlsbad Area Ofiice (DOE-CAOQ) initiatives in
progress are designed 1o increase the portion of transuranic (TRU) wasle that can be
shipped in the Transuranic Package Transporter-il (TRUPACT-H1). Although these initiatives
will substantially increase the percentage of drums thal can be shipped, a portion of the
waste will still exceed current container decay heat limits and cannol be shipped using
the current methodology required in the Safely Analysis Reporl for the TRUPACT-Il
Shipping Package.

The average concentraion of flammable gases in TRU wasle containers is approxi-
malely 0.05 percent based on headspace sampling of over 1,000 vented containers at
the Idaho National Engineering Laboratory (INEL) and the Rocky Flats Environmental
Technology. Sits.{RFETS). These low concentrations indicate that actual levels of flamma-
ble gases are only a fraction of the permissible limits. The reason for this is that the decay
heal limits are based on the assumption that the highest flammable gas generaling mate-
rial is receiving all the radiation and generating all the flammable gas. In reality, only a
small fraction of the worst-case material will be irradiated. An alternate method of certify-
ing containers that is not based on this exiremely conservative assumption is needed.

This paper provides lhe rationale for sampling the waste container headspace for
flammable gases as an alternative methad of cerlifying TRU waste containers for ship-
mentin the TRUPACT-II. This paper provides background information, a summary of the
proposed methodology, and a scope of work. The scope of work includes methodology
and code development, experimental lesting to establish flammable gas leakage rates
from TRU waste containers, analyses, documentation, and a preseniation fo the U.S.
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Nuclear Regulatory Commission (NRC). The praposed method will increase the polential
for shipping more wasle containers more promplly to the Waste Isolation Pilol Plant (WIPP)
and would apply to all waste. The proposed methodology would reduce the number of
TRUPACT-Il shipments, thereby reducing risks and cosls associated with waste repack-
aging or kieatment and disposal.

TN GEMINIE: A TYPE B (U) PACKAGING FOR WASTES
A. Froment
TRANSNUCLEAIRE
9, rue Christophe Colomb
75008 PARIS
Y. Rouquette
COGEMA
2 Rue Paul Dautier
78141 VELIZY VILLACOUBLAY

ABSTRACT

Alpha wasles are generated in fuel cycle facilities such as those involved in repro-
cessing, in manufaciure of mixed oxide fuel, and by research laboratories. As concerns
iransporl, a large quantily of these wastes cannot be considered as Low Specilic Activity
{LSA} material, and some of them are combustible: if a significant amount of material has
{o be transporled, then a Type B packaging is required. The TN GEMIN! container has
been developed by COGEMA and Transnucléaire lo achieve this goal.

The TN GEMIN! is a parallelepipedic packaging with a rear door allowing an horizon-
al loading. It is similar to an ISO 20 fi sea container in lerms of total weight, size, handling
devices and lie-down capability. it provides a large internal volume (4.5 x 2 x 1.8 m) avail-
able for a 5.8 Mt payload with a 30 Ml tolal gross weight. The TN GEMINI enables the
transport of alpha wastes in drums (forly 200 liter drums or sixly 118 liter drums). The
maximum fissile contents have been set at 370 g of plutonium.

This conlainer fulfitls the requirements for B(U) packages according o the
International Alomic Energy Agency (IAEA) regulations. In addition, it aiso allows full com-
palibifily with standard transport/loading equipments and does not require any siringent
protection measures.

Our presentation wili (1) give a general description of the TN GEMINI container and
its contents; (2) briefly outfine the main phases of its design and manufacture; {3) illus-
trate the operational features of the TN GEMINI container.

TRANSPORTATION AND STORAGE CONSIDERATIONS FOR TREATED WASTE
FROM THE PLASMA HEARTH PROCESS
Lawrence J. Slate
SAIC, 545 Shoup Avenue, ldaho Falls, Idaho 83402-3575

ABSTRACT
This paper documents the established transportation and final storage regulations
that will affect the slag wasie form generaled by the Plasma Hearth Process (PHP). The
eslablished ransportation and storage regulations applicable to the PHP slag waste form
are the Transuranic Package Transporter-ll (TRUPACT-II) and the Waste Isofation Pilol
Plant (WIPP) Waste Acceptance Criteria (WAC). The following is a summaty of the limita-
lions imposed by these two regulations that impact PHP treated wastes:
» Waste Conlent
¢ (Gross Weight
¢+ Fissile Content
¢ Decay Heat
This study Hluslrales how each of the above limitalions are applicable, which are like-
ly to beexceeded by the treated PHP slag waste form, and recommends those limitations
that should be reevaluated so the Department of Energy (DOE) can most effectively use
the waste form stabilization and volume reduction offered by the PHP system.

IN-SITU GAMMA SPECTROMETRY OF RESIN LINERS - AN APPLICATION
USING A CADMIUM TELLURIDE DETECTOR
A Husain and C. Breckenridge
Ontario Hydro Technology, Canada

ABSTRACT

inlermediate level waste from Ontario Hydro's nuctear program consisting principatly
of bulk resin and filters are stored in above-ground struclures or in in-ground containers
{IC). As part of a characterization program, an in-situ technique was developed 10 gamma
assay bulk resin waste contained in 3 m® carbon steet liners and stored within 18 m? {IC-
18s) and 12 m? in-ground containers (IC-12s). The technique is based on the use of a
cadmium telluride detector which has a resolution intermediate between those of com-
monly used germanium and sodium iodide detector sysiems. Application of the in-situ
technique (the detector was lowered 1o various depihs 10 assay selected liners) demon-
siraled that scans can be performed without incurring a significant dose expenditure in
fields as high as SR/ withoul the use of a collimator and in higher fields if a collimator is
employed. Detector efficiencies for the liner source were derived using efficiency data for
planar sources and calculations based on Microshield code. Activity of principal gamma
emitting radionuclides such as Co-60 and Cs-137 obtained in this manner can be com-
bined with data on scaling factors lo quantify the total activily in the resin. Based on the
experience gained, it is concluded that the CdTe detector system should be generally
applicable for assaying other intermediate level waste packages where the objective is 10
determine principal radionuclides present rather than a detailed characterization of
gamma activily.



FRENCH CODES FOR THE ASSESSMENT OF DIFFICULT-TO-MEASURE
RADIONUCLIDES IN LOW LEVEL SOLID WASTES AND IN CONTAMINED
REACTOR MATERIALS
C.Leuthrot and K.Chevalier J.P. Ghysels and P.Ridoux
Commissariat & I'energie alomique Eleclricité de France
CEA/DRN- CE CADARACHE EDF/SEPTEN

ABSTRACT

The long-lasling nature and toxicity of some of the radionuclides contained in low
level process wasles or in dismantled reactor materials have received in France parlicu-
lar attention relative to their final disposal. Typical radionuclides are ®Sr, =1, *Te, and
aclinides. These nuclides are predominalely pure  or o emitters and can normally not be
measured with the laboratory equipment used in. nuclear plant facilities.

Mosl of the utilities use scaling factors for evalualing the dilficuli-to-measure (DTM)
isotopes. The scaling factors (SF) are determined by relaling the concentration of the DTM
isolope lo the concentration of an easy-lo-measure «Iracer» (principally “Co or “'Cs).
Except for the nuclides which have the same physico-chemical behaviour, such as
*Nif*Co and “NiCo, the problem of the SF is their unconstancy and dispersion. Generic
SF applicable on all PWR plants and for all fuel cycles are in mosl cases very difficutt to
obtain specially if small data sets exists.

The acquired knowledge at CEA on the physico-chemical behaviour of fission prod-
ucls, actinides and corrosion products in the french PWR's primary circuit and the EDF
leedback in this field aliowed to work out assessment models for the DTM radionuclides
inthe primary water as well for these which are deposited on the primary circuit surfaces.
These estimates allow fo predict the long lived isotopes retained by the filter and the
resins of the primary water purification system. These filter and demineralizers constitule
normally the major part of EDF’s low level wasle activity which is periodically shipped (o
the near surface disposal centers in France.

AFFECT OF FUEL DEFECT ON SCALING FACTORS AT DIABLO CANYON
POWER PLANT
Clint Miller
Pacific Gas and Electric
Waste Management 97

ABSTRACT

At Wasle Management ‘96 we presented a paper on the derivation of constant scaling
factors at Diablo Canyon Power Plant. These scaling factors were base on nine years of
operaling data from each of the iwo units at the site. In 1994, a fuel defect in Unit 2 was iden-
tihed. This was only the second cycle in which either unit had operated with a fuel defecl.

This paper will discuss the affect on our scaling factors due lo the fuel defecl.
Samples of cleanup resin and cartridge filters were obtained from Unit 2 to determine if
the scaling factors had to be allered. The results, as expecled, indicated that the constant
scaling factors previously derived were still valid. The use of the Sample Analysis Program
software made this evaluation quick and simple.

In addition, operation with a fuel defect offered an opportunity to obtain actual con-
servalive analytical results for Te 99 and | 129. Historically, analysis by commercial labo-
ralories had never identified Tc 99 or | 129 in any sample from Diablo Canyon. The use of
LLDs values for these nuclides in waste characterization imposed gross conservatism
which can adversely affect disposal site performance evaluations.

Samples of resin and cartridge filters from Unil 2 were sent io Battelle PNNL or Tc 99
and | 129 analysis using mass absorption spectrometry (MAS). These results have enable
us to deriveconstant scaling factors for Tc 99 and 1 129 which are orders of magnitude
below such factors previously derived from LLD values. The sampling and derivation of
these scaling factors was less expensive than the cost of commercial computer codes
which derive Tc 99 and | 129 from reactor coolant samples.

CONDENSATE PREFILTRATION FOR THE COMISION FEDERAL DE
ELECTRICIDAD LAGUNA VERDE NUGLEAR PLANT UNITS 1 AND 2
Ing. Narcisso Beyhrut, Comision Federal de Eleclricidad
Larry Campo, Raytheon Nuclear Company
Donald Gardner, Raytheon Nuclear Company
Craig Knauss, Raylheon Nuclear Company
Edward Taylor, Raytheon Nuclear Company

ABSTRACT

The Comision Federal de Electricidad (CFE), in keeping with good ALARA practices
through source term reduction and radioactive waste minimization, has decided to imple-
ment condensate prefiltration at the Laguna Verde Nuclear Plant (LVNP), a twin unit boil-
ing water reactor, located near the city of Vera Cruz, Mexico. Unit 1 began operation in
July 1980 and Unit 2 in April, 1995,

The main objective of impiementing condensale prefiltration is to reduce the iron con-
lent of the condensate at LVNP to the EPRI guidefine of 2 ppb or less. Reducing the
amount of ireRrin condensate is expected topiovide 1he following benefits:

* Reduce solid radwaste disposal cost: Condensate resins are projected fo last up
to three years with prefiliration. Currently resins are changed out once per cycle.
Reduced new resin cosl: Since resins are projected tolast about three times
longer, the cost of new resins will be reduced.

Reduce fiquid radwaste generation: Backwashing of resins lo remove trapped
particulate will not be necessary.

Reduced liquid radwaste processing cost: With reduced liquid radwaste gen-
eration, processing costs will also be reduced.

Reduce station man-REM: Reduced levels of iron in the reactor feedwater
results in fewer activation products.
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WASTE TREATMENT CENTER FOR THE NUCLEAR POWER
PLANT BOHUNICE SLOVAKIA

W. Stich

NUKEM GmbH

63755 Alzenau
Germany
M. Kover

lrom SE-VYZ Slovenskeé elekirarne, A.S.
91931 Jaslovske Bohunice

Slovakia

ABSTRACT

The nuclear power plants in the easlern European countries arid in the slates of the
former USSR are today faced with significant wasle problems. In the Republic of Slovakia,
for example, with 2 operaling VVER reactors at the site of Bohunice - V1 and V2 - and 2
more under construclion al Mochovce, the systematic and safe disposal of nuclear waste
is generally nol soived.

Some promising concepls, facililies for treatment of fiquid waste. are not in operalion
today. Bitumization in 200 litre drums, the chosen meihod, is actually nol accepled as a
waste container for fina! storage.

An additional problem exisls at the sile of Bohunice Irom the disabled reactor A1,
where same reactor fuel and a large amount of liquid and solid waste, with unusual phys-
ical and chemical properlies as well as aclivity, is slored under unacceptable conditions.

In 1982, the Siovak utility SE (Slovenské Elekirarne) decided to realize the Wasle
Treatment Center (BSC-RAQ) at Bohunice in order to avoid the threatened shut-down of
the nuclear plants due to overfiling available waste storage capacily and also to solve the
A1 problem. NUKEM was the selecied contraclor for design and construclion of the wasle
treatment facifities.

CONTAINERIZATION AND SHIPMENT OF LARGE CONTAMINATED
METAL COMPONENTS DURING DETROIT EDISON'S FERMI Il
FIFTH REFUELING OUTAGE
David G. Pettinari - Detroit Edison
James Radomicki - Frank W. Hake, Inc.

ABSTRACT

The Detroit Edison Company recently compleled a turbine retrofit project at their
Fermi 2 Nuclear Power Station. The goal of the retrofil project was 1o replace components
damaged during a past lurbine failure. A crilical element to an on schedule completion of
lhe project was the handiing and packaging of the replaced components. Detroit Edison,
Frank W. Hake, Inc. and Hake Associates developed a joint plan for containerization of alf
replaced conlaminated components associated with the project. The plan was designed
to serve the needs of the outage management group (absolute minimal in plant handling),
the radioaclive waste group (complele enclosure of all componenls in strong light con-
tainers) and the railroad carrier (an effective tie down scheme designed to safely secure
a 180 lon, completely enclosed turbine rotor for rail shipment). Based in part on the suc-
cessful execution of the handling and packaging of the repiaced components, the retro-
fit project was completed without impact to refuel the outage crilical path duration.

PUBLIC RADIATION CONCERNS: WIPP'S RATIONAL RESPONSE
George E. Dials
Manager, U.S. Department of Energy, Carlsbad Area Office, Carlsbad, NM 88221

ABSTRACT

In 1978, a group of psychologists asked a representative sampling of the populace,
and a panel of risk-assessment experts, to rank 30 activities and technologies by risk. The
two groups had strong correlation in various areas. For example, the risk of motor vehi-
cles placed number one by the exgerts and two by the public. Large discrepancies exist-
ed in other areas: the public ranked nuclear power number one, while the experts ranked
it a relatively safe number 20. Experls assessed x-rays at seven, while the public graded
it 22.1.

People have always been concemed wilh risk, defined as the probability thal some-
thing harmful will accur. How we inferprel and use this information influences how we live
our lives, and how our society allocates limiled resources to solve problems, real or per-
ceived.

The Carlsbad Area Office (CAQ) was formed in December 1993 with a mission to pro-
tect human health and the environment by opening and aperating the Waste Isolation Pilot
Plant (WIPP) for safe disposal of transuranic radioactive {TRU) waste and by establishing
an effective system for management of TRU waste from generation to disposal. This paper
discusses the CAO's rational response 1o the perceived risk of radioactive waste dispos-
al while continuing on its path o opening.

The WIPP, a first-of-a-kind facility, 