July 1, 2008—]ust Another Day
in the Life of Low-Level
Radwaste Generators

After July 1, 2008, where will Class B/C LLW go?
This is a question being asked by generators,

by service providers to those generators,

by industry groups,

and by politicians, regulators, and the media.

Studsvik and Waste Control Specialists have an answer.

By Jack Harrison
and David Cronshaw

30, 2008, when the Barnwell, S.C., low-level ra-
dioactive waste disposal site closes to commercial

a crisis is looming—the crisis that will occur on June :

generators of LLW in 36 states (those states that are not -
members of either the Atlantic, Northwest, or Rocky
Mountain LLW Compact) plus the District of Columbia :
- use its proprietary THOR (Thermal Organic Reduction)
- process to volumetrically reduce and stabilize the LLW.
- As alast step, Studsvik will ship the waste to the WCS fa-
- cility in Texas. The result is a program that removes the
. waste from generators and furthermore removes the on-

and Puerto Rico. Class A LLW from those states will have
one remaining disposal path: the EnergySolutions facili-
ty in Clive, Utah.

Where will Class B/C LLW go?

It is a question being asked by generators, including util-

ities, hospitals, universities, and other research facilities; -
- have if they store B/C waste onsite. And the Studsvik-
- WCS plan makes use of volumetric reduction and stabi-

by service providers to those generators; by industry
groups; and now by politicians, regulators, and the media.

As with any crisis, many answers are being proposed. :
. principles of waste management.

The U.S. Nuclear Regulatory Commission has held hear-

ings on the issue, and the Nuclear Energy Institute, the -
Electric Power Research Institute, and others have sub- -
mitted proposals. Some proposals are radical changes from :
current practices by the generators, the processors, and
the disposal sites. Some proposals call for serious changes
to regulations. Some are stopgap measures. Some will in- - ash-like substance that is the end product of the THOR
vite public criticism and perhaps even strong opposition. -
- lems of gas formation and combustibility are solved. Like-
- wise, the physical characteristics of the reformed residue
- inhibit leaching of radioactivity into the biosphere. In the
- unlikely event of reformed residue migrating outside its
- high-integrity container (HIC), the radioactivity remains

One answer, being proposed by Studsvik Inc. and Waste
Control Specialists LLC (WCS), is designed to have no ef-

. fect on waste generators’ current operations. It stays with-
in the bounds of current regulations and has the lowest po-
tential for public concern. Under the Studsvik-WCS plan,

July 1,2008, will be business as usual for LLW generators. !

~

The Plan

Studsvik and WCS plan to take the storage-and-dis-
posal problem away from generators, by creating a new

. long-term storage facility in Texas. Studsvik not only will
- accept waste from the generators, but also will take legal

responsibility for the waste. This plan puts LLW genera-
tors in the same position legally and financially as they
hold in the present disposal system. Then Studsvik will

going compliance concerns that generators will otherwise

lization that are time-honored, environmentally prudent

Specifically, the THOR process reduces the volume of
LLW (particularly resins and filters) by a factor of 5 or
more. The THOR process also stabilizes the LLW by re-
moving organics and physically bonding the radioactivi-
ty of the remaining material to the reformed residue, an

process. With the organics removed, the common prob-

bonded to the reformed residue, resulting in quicker, eas-
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The WCS site in Andrews County, Tex.

ier cleanup and no residual fixed contamination of the sur-
faces that the reformed residue contacts.

The WCS site in Andrews County, Tex., is designed as

astate-of-the-art LLW storage facility. Material processed

by Studsvik will be stored in belowground concrete

vaults. The initial construction will accommodate 30 lin-
ers inside a covered facility that meets applicable safety
and security requirements for storage. As additional ma-
terial 1s sent to WCS, more vault facilities will be con-
structed. With appropriate license amendments, WCS
should be able to safely store sufficient volumes of
processed LLW to bridge the gap until a new Class B/C
disposal site becomes available.

Commercial Considerations

The commercial aspects of the Studsvik-WCS plan are
designed to mect the needs of LLW generators. Upon ac-
ceptance by Studsvik of a generator’s LLW for processing
and storage, Studsvik will take the legal and economic re-
sponsibility for disposal. As part of the plan, Studsvik will
charge the LLW generator an agreed-upon disposal and
vault maintenance/use fce. The usual cost of disposal in to-

day’s market (approximately $3146 per cubic foot) will be
placed into a secure trust and will be used to cover the cost
of permanent disposal of the processed LLW, when that
option becomes available. Studsvik will bear the risk of
increased cost of disposal and/or movement of the stored
LLW in the event it can no longer be stored at WCS.

Again, for LLW generators, this plan puts them in the
same position legally and financially as they were in with
permanent dlspos*&l “This plan also addresses the concerns
voiced by the public, environmentalists, regulators, and
politicians regarding onsite storage at multiple LLW gen-
erator sites. As a result, the Studsvik-WCS plan provides
a single storage site, with the experience and systems in
place to safely and securely manage the waste.

The THOR Process

Since the summer of 1999, Studsvik’s THOR technol-
ogy housed in 1ts Erwin, Tenn., facility has been success-
fully providing processing, volume xedmuon and dis-
pos1l services to generators for the disposition of their
pumpable water treatment media (resin, powdered media,
and/or granular-activated carbon).

Studsvik not only will accept waste from the

generators

for the waste.

but also will take legal responsibility
This plan puts LLW generators in

the same position legally and financially as they

hold in the present disposal system.
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The Erwin facility consists of a heavily shiclded process
building, an unshielded ancillary building, and an admin-
istration building. The process and ancillary buildings are
licensed for receipt, handling, processing, and packaging
of LLW.

The primary purpose of this facility is to receive ra-
dioactively contaminated organic waste (e.g., lon exchange
resins, powder filter media, and activated carbon), mass
and volume reduce this material utilizing the THOR
process, and package the volume/weight-reduced waste
residuc. The Erwin facility has safely processed more than
300 000 ft? (approximately 15.5 million pounds) of LLW
since its startup in 1999.

The patented THOR technology 1s used to disassoci-
ate the organic material contained in the LLW through py-

rolysis and steam 1cform1ng This can be defined as the
destruction of organic material using heat in the absence
of a stoichiometric amount of oxygen. Pyrolysis signifi-
cantly reduces the final weight and volume of organic
LLW. When the THOR process is applied 1o organic
LLVW, such as ion exchange resins, the long-chain polymer
material is disassociated, and a nonreactive carbon-rich
process residue and pyrolysis gases are formed.

Process residue 1s a solid residue (comprising princi-
pally carbon and metal oxides) that contains the majority
(around 99.98 percent) of the radioactive metals that have
been captured by the resins. This residuc is retained in the
pyrolysis system and further reduced by steam reform-
ing. Itis then packaged for shipment from the facility.

Pyrolysis gas forms when the organics that make up the
majority of the original waste volume
are converted to a syngas that is carried
from the pyrolysis vessel and utilized to
provide energy to evaporate the water
content of the input resin. This syngas is
composed of the following major cle-
ments and compounds:

@ Carbon dioxide.

® Carbon monoxide.

o Water.

® Hydrogen and hydrocarbon gases.
® Nitrogen.

The THOR technology is a low-tem-
perature (800°F) thermal process (com-
pared to vitrification) that operates be-
low the volaulity point of cesium (one
of the two heavy gamma emitters, the
other being cobalt, which has a very
high volatility point). The relatively low
temperature prevents the radioactive
metals from volatizing and retains the
radioactive metals in the final metal ox-
ide residue. The filtered pyrolysis gases
arc then converted at higher tempera-
tures to carbon dioxide and water with-
out the concern of volatile radioactive
metals. Trace impurities in the carbon
dioxide and water are removed in the
off-gas system.

The pyrolysis system includes equip-
ment that provides for reforming of the
carbon residue. This commonly utilized
technique applies superheated steam and
other gases to the carbon material to
convert the carbon to carbon dioxide
and water and thus further reduce the
mass and volume of the residual mater-
ial.

In practice, waste from the facility in-
put storage tanks is pumped into the
THOR processing system. The waste is
distilled with the light aromatic gascs be-
ing prefiltered, converted to CO, and
watcr, high-efficiency particulate air fil-
tered, monitored, and discharged out the
stack. The remaining fixed carbon and
metal oxides go to the second stage of
the system for steam reforming of the
carbon, resulting in a significant mass re-
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The patented THOR technology is used
to disassociate the organic material contained
in the LLW through pyrolysis and steam
reforming. This can be defined as the destruction

of organic material using heat in the absence
of a stoichiometric amount of oxygen.
Pyrolysis significantly reduces the final weight
and volume of organic LLW.

The resin sluice platform at the Studsvik facility.

Unloading an LLW transportation cask at the WCS site,

" duction. The final waste residue

(containing the metal oxides, ra-

- dioactivity, and inorganic impuri-

ties) is then cooled and packaged in
an applicable waste container—

- generally a polyethylene HIC.

The waste residue HIC will be
loaded into an appropriate trans-

- portation cask and shipped for

storage at WCS. Typically, all

" process residue and sccondary

waste will be disposed of or stored
for ultimate disposal.

The WCS Facility

Waste Control Specialists LLC,

- asubsidiary of Valhi Inc., has more

than 10 years of hazardous and ra-
dioactive waste management expe-
rience on its 1340-acre permitted
site located on more than 14 0C0
acres in Andrews County, Tex., and
Lea County, N.M.

Since 1997 WCS has continu-
ously strived to expand its capabil-

ities to serve its customers in the

environmental and nuclear mar-

~ kets. In February 1997 WCS began
~ receiving hazardous waste for dis-
~ posal in its Resource Conservation
- and Recovery Act (RCRA), Subti-
- tle C, landfill—the first permitted

after the Land Disposal Restric-
tions were put into law. Soon after-
ward WCS applied for a low-level
radioactive waste possession li-

| - cense. That license was received in
 November 1997, and WCS began

taking LLW for treatment and stor-
age in February 1998.
In June 2003, WCS was able to
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change the law in Texas to allow a pri-
vate company to dispose of LLW.
WCS then filed a license application
to dispose of 11¢2 by- product mate-
rial from uranium mining in June
2004 and an LLRW dlprS’ll license
application in August. The draft li-
cense for by-product disposal was re-
ceived in December 2007. The by-
product license will allow WCS to
disposc of the Fernald Silo 1 and 2
canisters, which have been in storage
at the WCS facility since 2005. WCS
received a draft LLRW disposal li-
cense on March 31, 2008.

WCS is well positioned to meet
the industry’s waste management
needs now and after the closure of
the Barnwell disposal factlity. Witha
20 000 ft? negative pressure mixed
waste treatment facility, 5.4 million
cubic yards of RCRA/TSCA dispos-
al capacity, more than 1 800 000 ft* of
radioactive waste storage capacity,
and a robust license that 1s unique in
the industry, WCS has provided so-
lutions for many problem waste
streams. WCS was instrumental in
the closure of the Rocky Flats and
Fernald DOE sites and looks for-
ward to meeting the nation’s needs
for cost-effective waste management
services.

Tomorrow and Tomorrow
and Tomorrow . . .

Studsvik and WCS are committed
to nuclear energy and to presenting
innovartive, value-driven waste man-
agement services to LLW generators.
Studsvik and WCS have created a
plan that allows generators to main-
tain current operations and to dispo-
sition LLW with financial and lLiabil-
ity aspects identical to permanent
disposal even though the disposal
path for B/C LLW is uncertain. For
LLW generators—from operations
to the balance sheet—July 1, 2008,
will be just another day. [ |

Jack Harrison is vice president of
Business Development for Studsvik
Inc. David Cronshatw is senior vice
president of Business Development
for WCS. For more information,
contact Jack Harrison at jharrison@
studsvik-inc.com, or phone 828/
779-0650.
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CUSTOM CONTRINMENT

HELP TO CONTAIN OR PROTECT WITH DURABLE COVERS, LINERS, BAGS AND TARPS.

« General purpose, heavy duty and htgh performance materials avallable.
= \We offer custom sizes and fabrication to meet your specific needs.
« Variety of colors and custom printing available.

= Special features such as fire retardancy, heat shrinkability and
incinerability offer cost effective solutions.

TOLL  1.800.231.6074

www.reefindustries.com

‘KX REEF INDUSTRIES, INC.

Classic Waste Management Concepts

’"I - \ k\.
¥ QR Ie
UniTech Launderables
Re-use 100 times

Deposit Bottle
Re-use 8 times

They had it right - make a good solid bottle and use it a bunch of times. UniTcch has applied
this same concept for {ifty years, perfecting comfort, protection, monitoring, and economy in
both our radiological garments and state of the art garment cleaning processes.

There’s simply no less expensive way to reliably protect your personnel and minimize rad-
waste volume. And with a UniTech One™ program, your savings will be clear in our inclusive
cost per use pricing. Learn more about our wide range of waste reduction solutions today.

UniTech Services Group
USA « Canada « Germany » UK « The Netherlands
A subs:dlary of UniFirst Corporatlon

"
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Servlcas Group

(800) 344-3824 « www.unitech.ws
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