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COMMERCIAL INCINERATION DEMONSTRATION

L. C. Borduin and A. S. Neuls
Los Alamos National Laboratory
Los Alamos, New Mexico 87545

ABSTRACT

Low-level radioactive wastes (LLW) generated by nuclear utili-
ties presently are shipped to commercial burial grounds for
disposal. Substantially increasing shipping and disposal
charges have sparked re ewed industry interest in incineration
and cther advanced vol.me reduction techniques as potential
cost-saving measures. Repeated inquiries from industry sources
regarding LLW applicability of the Los Alamos controlled-air
incineration (CAI) design led DOE to initiate this commerciail
demonstration program in FY-1980. The selected program ap-
proach to achieving CAl demonstration at a utility site is a
DOE sponsored joint effort involving Los Alamos, a nuclear
utility, and a 1liaison subcontractor. Required development
tasks and responsibilities of the participants are described.
Target date for project completion is the end of FY-1985.

INTRODUCTION

Since 1975, low-level waste transportation costs have increasec by 50 per
cent and dispnsa' fees have risen five-fold.(l1) This adverse expendi-
tu-e trend has caused many within the commercial nuclear industry to viow
advanced volume reduction techniques with renewed interest. Among the
alternative technologies being considered, incineration of combustibles
1s recognized as one of the most effective methods for reducing both the
mass and volume of waste shipments.

At present, several universities and hospitals are operating, installing,
or have committed to install combustion processes to treat institutional
wastes.(2) Nuclear utility commitment in this arca, however, has been
substantially less. Factors in this hiatus include cost, technical, and
licensing uncertainties associated with rea~tor waste combustion
systoms. To fil1l this technical need and in response to continued, sub-
stantial utility {interest in the Los Alamos controlled air incineration
(CAI) system {developed for trarsuranic (TRU) waste treatment), DOE
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Los Alamos development studies of the preceding technical
e transferred to industry as a base for design and licens-
[/LLW demonstration. Target date for completion of the
it a nuclear utility site is FY-1985.

COMMERCTIAL INCINERATION DEMONSTRATION PROGRAM

initiated this
utility site.

1is program is demonstration of CAI/LLW technology at a
A key and early site. Program objectives contributing to this goal in-
must he made ©n of technical uncertainties through de' :lopment studies
(CAI/TRU syster preparation of a design specifically adapted to nuclear
system). As ondling and treatment requircments, NRC licensing of the
non-volatile hestallation/operation at a utility site. The s2lected pro-
nated with a bris a DOC-sponsored joint effurt involving participation of
volatility. 1Ie nuclear utility which will serve as demonstration site,
spent ion exchactor to serve as interface in design, licensing, fabrica-
ing combustiontallation activities. Elements of the program including
obtained from )round and participant rcponsibilities are described in the
concerns will bjrapns.
ing of the CA
demonstration a

Technical Background - CAI/TRU System

starting point for thc CAI/LLW demonstration program is the
Iste treatment process shown in Figure 1. The CAl/TRY
has been described in detail in several earlier reports
ates many Industrially available components which have buen
The goal of tlenclosed to varying deqrees to mcet health and safety
nuclear utilitplutonium operations. As demons.ated with Pu-239 contami-
clude resoluticompleted April 1980), the CAl/TRU process consists of four
at lLos Alamos,ms: feced preparation, iIncineration, offgas cleanup, and
utility LLW ha recycle. The heart of the system {s a dual-chamber
precess, and ir Incinerator which exhausts to a high-cnerqy aqueous offgas
ject approach . Prominent features of th» desfan finclude sccondary
Los Alamos, th
and a subcontr
tion, and fins
techinical back:
follrwing para

The technical
transuranic wé
system which
(3,4) tncorpor
modi fied and
standards for
nated wastes {(
major subsyste
scrub solutiol
controlled-air

cleanup  train g.oram in FY-1980 to support demonstration at a nuclear

' objective is to determine design/operating changes which
0 effect the transition from a Defense waste incinerator
n) to one capable of acceprting utility w. .tes (CAI/LLW
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Figure 1.
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containment throughout the process to prevent alpha contamination
release, an instrumentation control package substantially upgraded from
commercial nonradioactive systems, and a high degree of redundancy among
critical process components. Each system modification and/or addition
was a vresponse to the extensive and formal safety analysis which
proceeded in parallel with project planning and design 1ictivities.

Los Alamos Program

Objectives of the Los Alamos program in support of the CAI/LLW demonstra-
tion goal are to: 1) develup and transfer design and operating data to
the liaison subcontractor, 2) select subcontractor and provide managemert
review of his activities (beginning in FY-1982), and 3) provide technical
assistance to both subcontractor and utility through licensing and demon-
stration completion. As such, lLos Alamos assumes the tecnnical lead role
in determining the design and operating parameters for the CAI/LILW demon-
stration process.

FY-1981 accomplishments

During FY- 1980 and 1981, design irformation derived from CAI/TRU derion-
stration program was transferred to Koch Process Systems, Inc. (formerly
Helix Process Systems, Inc.), the designated liaison contractor under
provisions of a DOE/ALO contract. This informiticn served as a starting
point for preliminary design and engineering of the CAI/LLW system and
alsn was incorporated in a Technical Support Document (TSD) which will he
submitted to NRC as technical basis for licensing proceedings. Koch com-
pleted a preliminary design in FY-1981; a dratt TSD is expected early in
FY-1982.

In addition, development studies to determine the behavior of fission and
activatinn products within the CAI system were initiated. A five-day
test burn was conducted with solid waste spiked with selected fission
products (Fe-59, Co-60, Ru-106, [-131, and Cs-137). The charged solid
waste mix is shown in Table 1; {included radionuclides were those with
chemical and physical characteristics of potential concern to process
operations. Before conducting this experiment, a carbon bed :¢dsorber was
incorporated in the offgas system to trap volatile species and five hy-
brid germanium detectors were 1installed to determine decontamination
factors for individual {isotopes (sce Figure 2). Experimental data indi-
cated excellent process performance with a volume reduction ratio well in
excess of 100:1 and extremely effective overall containment of the radio-
nuclides. Detector data is being analyzed to provide insight into indi-
vidual fsotope behaior within the process.
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Table 1. Incinerator Feed Mix
Fission Product Distribution Test

Waste Compasition
Cellulosics 35%
PVC 12%
Polyethylene 23%
Rubber 30%

Efforts related to incineration of spent IX resins likewise were initiat-
ed in FY-1981. At the end of the LLW test burn, several IX resin types
were charged to the CAI in 0.06 m° batches. Although the resins used
were clean and nonradioactive, observation of burning characteristics
showed the absence of problems reported with other incineration systems
(e.g., violent spalling reactiorns and melting). In addition, a liguid
burner design, which will provide a continuous resin slurry burning capa-
bility, has been cold tested successfully and installed in the lower CAI
chamber (see Figure 3).

FY-1982 plans

At the end of FY-1981, DOc transferred management responsibility for this
program from the Transuranic Waste Systems Office to the Low Luvel Waste
Management Program Office (LLWMPO). Subsequent LLWMPO program review re-
.1lted in some redefinition of the Los Alamos role, specifically, the
Laboratory will be responsible for management review and approval of sub-
contractor activities. A milestone schedule (Figure 4) provides an over-
view of planned FY-1902 Laboratory and suhcontractor efforts.

Likely the single most important Los Alamos task during FY-1982 is the
selection nf a subcontractor for the commercialization effort. A request
for proposal will be 1ssued in December with contract award planned prior
to April !st. As a minimum, the industrial firm selected for this role
must be familfar with: 1) nuclear utility waste management requirements
anc¢ construction practices, 2 NRC ilcensing procedures, ~nd 3) process
desigr practices.

Technology development studies will include both spent IX resin and fis-
sion product distribution test burns. Final installation and mechanical
checkout of the new liquid burner which will accept IX resin/mineral oil
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Figure 4.

Milestone Schedule for FY-1982

Commercial Incineration Demons ration

WORK tLEMENT: Of{N|D|JJF|M|[A
INCINERATION DEMONSTRATION

wlolals

Incineration Demonstration

1.

Program Management A 8

Technology Development {
2. Resin Incineration A B C
v 7 7
2.2 Tracer Testing A L . &
T g
Commercialization Support \ &
S . 7 -
Subcontractor Services k & c,D
(Proposed) 1 7 9
EXPLANATION OF MILESTONES
1.0 PROGRAM MANAGEMENT
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B. Subcontract placed March 30
2.0 TECHNOLOGY DEVELOPMENT
2.1 RESIN INCINERATION
A. New purner checkout completed Dec. 31
B. Resin incineration testing completed June 10
C. Resin combustion letter report {ssued Sept 30
2.2 T IACER TESTING
A. Tracer experiments designed May 30
B. Calibration run June 10
C. Tracer test July 30
D. Letter report issued Sept. 1O
3.0 COMMERCIALIZATION SUPPORT
A. Technical support documen. issued March 131
B. New preliminary design reviewed July 10
4.0 SUCCONTRACTOR SERYICES
A. Project schedule {ssued June 10
BD. Preliminary desiqn completed Aug. i1
C. Commercialization site fdentified Sept. 10
D. Economic evaluation completed Sept. 30




slurry feed is in progress and nonradinactive experiments are planned for
early CY-1982.

A second fission/activation product distribution test is scheduled for
the final quarter of FY-1982. The purpose is to supplement data obtained
during the initial run to provide information required for NRC Ticensing,
offgas design data, and tc establish a basis for shielding calculations

Direct commercialization support will include transfer of base design in-
formation to the liaison subcontractor. In addition, the TSD preparcd by
Koch Process Systems, Inc. will be reviewed, revised as necessary by
Laboratory staff, and forwarded to NRC. This initial TSD draft will be
used for generic review by NRC staff.

Subcontractor Role

The subcontractor wiil be responsible for both liaison and facilitating
functions within the demonstration program. Although specific elements
of the contractor package will be refined after subcontractor selection,
currently identified tasks include: 1) preparation of the CAI/LLW design
incorporating Los Alamos input and utility requirements, 2) demonsiration
site selection, 3) active participation in NRC licensing proceedings, and
4) continued involvement through demonstration completion.

In FY-1982, the subcontractor will be required to establish an overall
project schedule, complete a preliminary CAI/LLW process design, identify
the commercial demonstraticn site, and prepare an economic evaluation of
the project reflecting specific waste management circumstances at the
demonstration site.

Program plans beyond FY-1982

Utility involvement, scheduled to begin in FY-1983, will require, as a
minimum, the definition of site-specific waste management needs, partici-
pation in the licensing proceedings, and CAI/LLW operation. At the out-
set, tasks, objectives, and responsibilities will be redefined to reflect
the capabilities and circumstances of a'l participants.

In addition to continued management overview of subcontractor activities,
anticipated Los Alamos activities will include the conduct cf incinera-
tion tests using site-specific wastes. These experiments will serve to
verify design and operating parameters for the CAI demonctration unit.
Further, assistance will be provided to “he subcontractor and host utili-
ty during start-up, nonradioactive tests, and demonstration operation of
the CAI/LLW system.



Utility and subcontractor activities in FY-1983 will focus on licensing
of the demonstration process and preparation of final design documents.
Following MRC approval, fabrication, site preparation, and installation
are expected to require 14 to 18 months for completion. Demonstration
tests are targeted for the end of FY-1985.
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