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This report was prepared as an account of work sponsored by an agency of the Urited States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, prod\{c!. or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does nol necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of =zuthors expressed herein do not necessarily state or reflect those of the
United States Government cr any agency thereofl,
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ABSTRACT

The Department of Energy (DOL), Office of Technnlogy Devel-
opment (OTD) has initiated the Buried Waste Inteprated Demon-
stration (BWID) 10 resolve technological deficiencies associated

with the remediation of radioactive and hazardous buricd wastc.

The BWID mission is to identifv, demonstrate, and transfer inno-
vative technolegies for the remedintion of DOE buricd wasic,

To accomplich the mission. PWID is using a svstems appoach
which supports the development o a suite of advanced and mno-
valive technologies for the effective and efficient remedintion of
buried wastr, This systems approach “»~ludes techt ologies for the
entire remediation eycle. Specifically, BWID sponsors technotogy
development in the followir g technology categories: site and
waste characterization, retricval, PICpProcessing, ex sity treatment,
packaging, transportation, storage, disposal, and post—disposal
monitoring.

The BWH 1 will accomypdish its ohjectives by involving partici-
pants and technology sponsors from throughout the DOL Com-
plex, private indusiry, and universities. This collaborative cffort
has been implemented to reduce duplication of efforl, accelerate
technology demonsirations, improve the remediation process base-
line schedule, aniteverage DOE iechnology development
funding.

PROBLEM (Buried Waste Kemegiarion)

Numerous facilities throughout the United Siates have been
aperated by the DOE and its predecessor agencics for nuclear
research, developient, and production. As a result of these
aperations, there are Jocations throughout the DOE Complex
where waste has been buried in the pround for storage or disposal,
These locations include the Jdahio National Enginccering Labora-
tory (INEL), the Hanford Site, the Oak Ridge Nationa) Laboratcry
(ORNL), the Savannah River Laboratory (SRL), the Los Alumos
National Laboratory (LANLY). the Lawrence Livermore National
L.ahoratory (LLNL), Sandia National Labaratory (SNL), the Fer-
nald Matcrials Processing Center (FMPC3, and the Nevada Test
Site (NTS).

*Waork supported by the U.S. Department of Energy, Office of
Environmental Restoration and Wasiz Management, und.1 DORE
Idaho Field Office, Contract DE-ACO7-761101 570,

Much of the waste buried throughout tire DOE Complex is
~onlaminaied with hazardous and radioagtive materials. This
buricd waste, disposed of during the 19505 and 19605, is ciassified- - - - oo
as transuranic (TRU) waste, low-level radioactive waste (LLW),
hazardous waste per 40-CFR-261, mixed TRU waste, mixed
LLW., ang greater-than-class—C (GTCC) waste per
10-CFR~61.55. Because previous disposal practices did not
require waste classification segregation much of the waste buricd
is commingled.

Various waste containers and disposal practices have compli-
cated the DOE remediation efforts. For example, wasic comainers
used at the INEL have included siecl drums, cardboard < .wions,
wooden boxes, and concrele casks.) Many of these corainers
have degraded significantly resulting in contamination of the
immediate surrounding soil. Disposal pragtices have also varied.
Practices bave included both orderly stacking. as well ns random
duniping,

The assessment and ultimate cleanup of all DOE facilities,
including burial sites, is the responsibility of the DOE. Office of
Environmental Restoration (ER). The ER mission is 1o ensure
thatrisks to the environment and human health arc cither elimi-
nated or reduced to prescribed, safe levels The ER poal is to
accomplish this assessment and cleanup effort by 2019.°

SOLUTION

Implememation)

(Buricd — Woaste  [ntegrated — Demonstrarion

ER has identified technological deficiencics within the presen
baseline remediation sirategy. From thng, the DOE, Office of
Technology Development (OTD) has initiated a comprehensive
program to develop and demonstrate advanced technologies. To
resolve the specific technotogica! deficiencies associated with the
remediation of burial sites throughout the DOE Complex, OTD
has initiated the Boried Waste Integrated Demonstration (RWID).

BWID is coordinated for the DOE by the Waste Technology
Development Department (WTID) of EG&C Idaho, Inc.. at the
Idaho National Engincering Laboratory (INEL). The INEL is the
host site for BWID becavse the buried waste locaied at the INEL
contains a significant portion of the DOE Complex's TRU waste
and INEL buricd waste is representative of other DOFE waste sites.
Although hosted at the INEL, BWID involves participants from
throughout the DOE Complex, universilies, and privale secror to
advance technologies for remediation of buried wasles,

Presently, ER bascline technologies do not exist for treatment
of a broad spectrum of buricd waste. 1.5 the uliimate goal of
BWID 1o establish amd improve remediation eapabilities in the <
.
DISTRIBUTION OF THIS DOCUMENT I8 UNLIMITED

"



DOE Complex while maintaining a vigorous schedule as defined
by ER.

The BWID mission is to develop, demonsirate, and validate a
suile of lcchnoIomu for the cffective and cfficient remediation of
buried waste.d The specific focus of the BWID is lll(' technology
needs identified by ER for buried waste remediation.* These needs
include:

e Non-intrusive characlerization of radioactive, chemical, and
mixed burial siles

*  Remote measurement and characterization methods

e Remote sampling/retricval methods and cxcavation equip-
ment

e Real-time analytical methods, including ficld analysis tech-
niques

* Insituisolation technigues for contaminated soils and burial
siles

e Contamination control lechniques

L4

Ex situ treatmient techmiques of contaminated soils and mixed
wastes,

Following the successul demonstration and evaluation of
ciach technology, BWID will transfer cach technology to private
industry, universities, other government agencices, and ER for
implementation al applicable buricd waste sites, Data derived
from BWID activilics arc also available to the International Com-
munity through official administrative chiannels. Indusirial, aca-
demic, and DOE Complex—wide participation is used 1o ensurs
multidirectional technology transfer.

APPROACH (RWID Svsiems Analysis)

The BWID is approaching technology development by defin.
ing remediation system requirements for TR U—~contaminated
burial sites at the INEL, A system is defined as a “op-level
“cradle~to-grave” remediation confipuration involving subsys-
tems and individual processes. Processes within potential system
configurations include: site and waste characterization, retricval,
thermal lreatment, packaging, transportation, storage, and dis-
pm'\l The BWID focus is for a retrieve and ex situ reatment sys-
t2m. Process requirements have heen defined within this system
and potential technologies e being identified and tested (o satisfy
the requirements. Figure 1 ilustrates potential technologies for a
retrieval and ex situ thermal process system. To date BWID has
focused on the front end of this system and has ficld demonstrated
a number of innovative characterization, ietrieval, and ex situ
treatment technologics. Outyears will see activities and technol-
ogy demonstrations proceeding throughout this remediation
system.

ACCOMPLISHMENTS (Demonstwated Tecliologies)

The BWID has completed technology demonstrations for vari-
ous processes within the retrieval and ex situ treatment process
system. These activilies include a suite of geophysical character.
izaiion, contamination control, and preprocessing techniques.

During August 1991, a robotic platform was used to deploy a
geophysical sensor package. This package included ground-
penelrating radar, magnelic sensors, electromagnetic sensors, a
sodivm iodide gamma detector, and a photo-ionization organic
vapor detector. Results from this demonstration have furthered
the advancement in remote system controls, as well as the linkage
of several data streauns from various geophysical sensors to onc
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Figure 1 = BWID ratrieval and ex situ thermal treatineni process sysiem,
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Cpackapes Twoactial surveitlance demonstiations were perforned

atthe INEL in October and November 1091, ‘These demonstia.
tons involved thermal inhia-red, clectomagnetic, and magnetic
sensors, These demonstrations Jocited fragmented ordnance cis.
ings and buried waste pit boundaries. These techniques proved
uscful for seveening Jarge areas quickly and porentialiy u\onlilying;
problen arcas where fmther grownd surveys could be directed 078

Contamination control is a necessity for any retrieval effons at
DOE buried waste sites. BWID has supporied the developaen
and testing of several comtamination control technigues. Ineluded
within these efforts have been ventilation studies to optimize dust
flow duving retricval efforts, dust suppression fechnigues (o mini-
mize dust generation, realiime monitosing wethods o deteet adr-
borne contaminants, and clectzostatic curiuns w atlract airbornie
contaminants.

BWID has completed a detailed evalvation of various ex sitn
treanment techinologies. Several thermai geatment projects are
being supported o addiess various technical issues associaied
with the processing of radicactive wasie streams. These technola-
gics include plasma-are furnaces and Joule glass melters S0 112
Preprocessing techniques have also been conducted 10 support
waste ieatmenl, A eryvolracture method, used by the military for
destruction of ordnance. was demonstrated for waste sizing, The
BWID demonsuation involved simulated buried waste contained
in steed bioels and wooden boxes. These containers were frozen
using cryogenics, then remotely transferred to a press Tor sizing,
The distinct advantage of cryofracture is volume reduction, thus
minimizing the volume of waste requiring disposal as well as a
pretreatment size-reduction technigue,

OUTYEAR PLANS (Proposed Teclutology Development)

The BWID js continuing technology development in a nimbel
of technical wias. During the remninder of Fiscal Year 1992,
BWII will continue to demonstiate a number of geophysical
characterizanicn, rewieval, and treaty ent techniques. The chirac-
terization efforts will include the field demaonsiration of a broad-
band clectremagnetic technigue Tor three—dimensiona! imaging
and a full-view Cesium magnetometer demonstration for
improved positioning accuracy.

A crvogenic tettieval demonstration will be demaonstrated aga
non-radioactive simuolated buyicd waste pit (1551 Cold Test i,
The advantage thot tns technology offers is its o tamination con-
trol capabilitics during i buyied waste reuieval efiort. The ahiec-
tives are to ficcze simulated buried waste in situ and thesetrieve
it withou! significant dust generation. A remote sizing demonstra-
tion will also be completed 1o assist wiih retrieval offorts, Large
uneithed objects encountered ara digface will need 1o be sized
for packaging and disposal This technolopy reduces the worker
exposure and faligue while increasing productiviiy.

Outyear cfferts for BWID will support the remediation sched-
wle of ER. These efforts will temain on characierization and
retrieval support techniques during Fiscal Year 1092 During
1993 two rabotic technologies will be demonstrated. An
advanced remole characterization svstem will be fielded, as will a
remole excavation sysienn. Emphasis will then shift towinds the
remaining areas of interest, natuely preprocessing, treaunent, and

packaging,
SUMMARY

The BWID is supporting the DOE ER ebjectives of assess-
nient and clean-up. Teghnology development is being sponsored
by BWID for techinlegy deficiencies wnd needs identified by the
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ERand Waste Munapement. Specific conegones of techinotopy
development for BWID inchide: sie and waste characwerization,
setievitd, thermal eatment, packaging. tunsportation, slorage,
and disposal. Represeanuives from thionghouot the DOL commu-
nity, private sector, and universines are parheipating in s ctlorn
v improve the existing bascime vemediation capabilines,
Technalogies, once demonstrated and evalnated, will be trans-
ferred 1o the ER and privite sector for full-seade implementation,

The RWID has demonsirted several charsctenzation,
retrieval suppott, and teatment technologies. ‘These efforts hive
included acnial surveillanee technigues, geophysical characieriza-
tion technigoes, contamination control methods, and sizing dem-
onstiations. Support for technology demonsiations will continoe
as a means of bnproving existing baseline precesses.
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