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By Lisa Edwards

Faced with the loss of a disposal pathway for Class
B and C low-level waste, nuclear utilities applying
the latest “best practices” techniques in LLWman-

agement are slashing onsite storage and future disposal
costs by millions of dollars and reducing the volume of
Class B and C waste by more than half. The proven tech-
niques, captured in a series of guideline reports and ap-
plied with the support of industry experts, can help nu-
clear plants implement and maintain LLW management
programs that are cost-effective and technically sound.

High-Cost Waste Stream

The closing of South Carolina’s Barnwell regional dis-
posal facility to states outside the Atlantic Compact leaves
85 percent of U.S. nuclear plants without a disposal site
for Class B andCLLW.As a result, these plants must now
store these classes of LLW onsite, presenting radwaste
managers with new challenges and higher costs—as well
as opportunities to apply the latest research results and
lessons learned to improve LLW management and light-
en the storage burden.
“Low-level” refers to process waste that is much less

radioactive than fuel-based waste. The least radioactive
LLW category is Class A, which consists mostly of dry
maintenance materials, such as cleaning rags, gloves, and
protective clothing, and low-activity resins and filter me-
dia. Class B and Class C wastes have higher levels of ac-
tivity and are composed mostly of resin waste and filter
media waste. Class A waste must be considered active for
100 years, Class B for 300 years, andClass C for 500 years.
A facility in Clive, Utah, accepts Class A waste from all
U.S. nuclear plants; another facility near Richland,Wash.,
accepts waste only from theNorthwest and RockyMoun-
tain Compacts. The Barnwell facility continues to accept

all waste solely from the Atlantic Compact.
The Barnwell facility closure’s biggest impact concerns

Class B/C waste—the highest cost LLW stream that nu-
clear plants generate on a routine basis. Current industry
estimates for long-term disposal costs range from $3500 to
more than $4500 per cubic foot, assuming new disposal
sites become available. In the meantime, with no disposal
pathway, all Class B/C LLW from states outside the At-
lantic, Northwest, and Rocky Mountain Compacts must
be stored onsite. Therefore, it is necessary for nuclear
plants to be prepared for and, in the majority of cases, im-
plement interim onsite storage for at least some LLW.

Post-Barnwell, nuclear
utilities are learning
new ways to manage
low-level waste—
cutting the costs
of onsite storage,
minimizing
waste volume, and
improving safety.

Onsite Storage:
Reducing the BBuurrddeenn
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The continuing need for interim LLW
storage facilities is not unique to the
United States. Many nuclear facilities
outside the United States operate long-
term, interim onsite LLW storage facili-
ties pending construction or availability
of a national or provincial disposal repos-
itory. Accordingly, the great majority of
nuclear facilities around the world con-
tinue to rely on interim onsite storage for
some forms of LLW for at least part of
their operating lives.

Guidelines for Onsite
Storage, Waste Reduction 

Anticipating restrictions in disposal
site access, in the early 1990s the Electric
Power Research Institute (EPRI) began
working closely with nuclear utilities and
industry experts to develop a series of
guidance documents for LLW manage-
ment. These include guidelines for the de-
sign of onsite storage facilities, waste
forms for extended storage, operation of
onsite storage facilities, and guidelines for
B/C waste reduction. Each of these
guideline documents synthesizes findings
from years of research and presents a
spectrum of techniques to help nuclear
facilities implement and maintain safe,
cost-effective, and technically sound
LLW waste management programs.

Guidelines for Operating an Interim
On Site Low-Level Radioactive Waste
Storage Facility—Revision 1 (EPRI Prod-
uct 1018644) provides a single, compre-
hensive guide for the safe, efficient, and
routine operation of an onsite LLW stor-
age facility. The guidelines focus on oper-
ational considerations and incorporate
many of the lessons learned while operat-
ing various types of LLW storage facili-
ties. The U.S. Nuclear Regulatory Com-
mission reviewed this document. In the
Regulatory Issue Summary 2008-32, In-
terim LLRW Storage at Nuclear Power
Plants, the NRC recognizes the methodology outlined in
this document as an acceptable method for recordkeeping,
determining waste forms and waste containers, and mon-
itoring and inspecting the interim long-term storage of
LLRW.

The Waste Class B/C Reduction Guide (EPRI Product
1015115) provides specific, practical guidance for evalu-
ating and implementing proven strategies for reducing
Class B/C waste through innovative media, operational
practices, and volume reduction methods.

Liquid radwaste skid. (Photo courtesy Ameren.)

Anticipating restrictions in disposal site access, 
in the early 1990s EPRI began working closely with 

nuclear utilities and industry experts to develop a series 
of guidance documents for LLW management.
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Putting Research Results to Work

As the following examples demonstrate, plants that
have adopted these guidelines are reaping substantial dol-
lar savings—from $200 000 per year to more than $5 mil-
lion over the life of the plant.
Plant staff can implement the guidelines faster and more

effectively with expert assistance. To help plants “take the
research off the shelf and put it in the plant,” EPRI offers a
series of onsite assessments that provide independent third-
party reviews of plant practices and recommendations for
improvement. Recently conducted onsite assessments
demonstrate the value of optimizing LLW management
practices to minimize the generation of Class B and C waste
and to optimize their storage facility design and operation.
Onsite storage and waste reduction assessments have

been performed at seven different sites, including both
pressurized water and boiling water reactors. In the on-
site storage and waste reduction assessments, a radwaste
management expert contributes the following:
� Identifies alternative waste management options that
could reduce the generated volume of Class B/C waste.
� Analyzes the existing site, industry, and national waste
management options relative to interim onsite storage and
uses that information to develop site-specific near- and
long-range interim onsite storage recommendations.
� Analyzes the site program relative to regulatory and in-
dustry guidance.
� Summarizes the site-specific recommendations and re-
lated information in a detailed, comprehensive report.
The information obtained through the assessment is

used to evaluate a plant’s existing waste generation, pro-
cessing, and planned storage practices. Based on this in-
formation, the experts performing the assessment will
recommend ways to improve performance and reduce
the volume of Class B/C waste that is generated, there-
by reducing the cost and liability associated with the on-
site storage of these waste streams and reducing the long-
term costs associated with the eventual disposal of this
material.
The recommendations focus on minimizing the gener-

ation of Class B/C waste. For example, some recommen-
dations may include the use of innovative media such as
nonmetal filters, ion exchange for specific radionuclides
(such as cesium, which contributes to higher B/C charac-
terization in demineralizer waste), alternate media load
ratios, or changing resin bed load volumes and filter
change-out criteria. Other recommendations include op-
timization of waste handling and segregation strategies
targeting Class B/C waste volume reduction.

Multiple Benefits

“EPRI’s onsite storage assessment gave us a compre-
hensive review of our preparedness for onsite storage,”
said Marlyn Anderson, radwaste supervisor at Fort Cal-
houn. “Their broad industry perspective and knowledge
of best practices helped us to quickly focus on those things
that would improve our program.”
Assessments performed for the seven plants yielded an

array of recommendations and benefits, a few of which
are summarized in the following paragraphs.
One plant had no facilities for onsite storage of B/C

waste or advanced practices in place to reduce the gener-
ation of Class B/C waste. EPRI developed a matrix to help
plant staff perform a detailed engineering evaluation of
potential storage locations and develop a long-term stor-
age strategy that emphasized waste volume reduction. A
key element of the strategy involved segregating Class
B/C waste from Class A waste. Historically, the plant
sluiced all spent resin to a single storage tank, resulting in
comingling of Class A and B/C resins, which resulted in
all resin (including Class A) being classified as Class B or
C waste. Resin segregation was projected to reduce the
volume of Class B/C resin by 51 percent and reduce costs
by 46 percent, saving $236 000 per year and $5.67 million
over the life of the plant (see table).
Another plant already had an effective B/C waste re-

duction program in place, and the assessment focused on
optimizing storage. Recommendations included engaging
management to resolve “ownership and use” issues re-
garding radioactive material storage areas and developing

The information obtained through the assessment is
used to evaluate the plant’s existing waste generation,
processing, and planned storage practices. Based on

this information, the experts performing the assessment
will recommend ways to improve performance and

reduce the volume of Class B/C waste that is generated,
thereby reducing the cost and liability associated with
the onsite storage of these waste streams and reducing

the long-term costs associated with the eventual
disposal of this material.
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a plan for long-term storage. Implementing the recom-
mendations would reduce the number of shielded con-
tainers required for waste storage, providing a cost sav-
ings of up to $200 000.
A third plant practiced resin segregation, but occasion-

ally low-activity Class A waste was comingled with Class
B/C waste due to problems in resin classification. The as-
sessment yielded a series of recommendations, including
the use of dose-to-curie conversion factors to support im-
provements that allowed the plant to more easily deter-
mine if the resin was Class A or Class B/C prior to move-
ment of the resin. This recommendation gave plant
personnel the tools needed to optimize resin handling and
reduce comingling of resin that would result in Class A
resin being classified as Class B or C. The assessment team
also helped plant staff develop procedural and operational
plans to convert the existing radwaste staging facility to
an interim LLW storage facility and provided options for
life-of-plant waste segregation. Implementing the recom-
mendations would avoid disposal costs in excess of $1.75
million per spent resin cleanout campaign (which are con-
ducted about once every four years) and $5.25 million
over the life of the plant. Moreover, the recommendations
would improve waste characterization and ensure regula-
tory and procedural compliance.

Practical Guidance for All Plants

In addition to these site-specific recommendations, the
assessments capture field data and operational experience
that enable the industry to develop advanced techniques
and detailed plans for long-term interim storage and to
clearly delineate responsibilities for ensuring that onsite
LLW storage programs are integrated and optimized at a
site- and utility-wide level.
The great majority of commercial and government-

owned nuclear facilities in the United States and interna-
tionally will rely on interim onsite storage for some forms
of LLW for at least part of their operating lives. The EPRI
guideline reports—complemented by onsite assessments
to put research results to work in the plant—can help fa-
cility owners implement regulatory compliant, safe, cost-
effective, and technically sound storage programs. �

Lisa Edwards is EPRI’s Low Level Waste and Radi-
ation Management Program manager. Inquiries re-
garding these reports and assessments may be forward-
ed to her at ledwards@epri.com. 

Resin Segregation Has the Potential to Result 
in Significant Volume and Cost Savings

Historical
Volume, 
1998-2009
(cubic feet)

Historical Cost
(Historical
Rates–$U.S.)

Average
Annual
Volume 

(cubic feet)

Annual Cost
(Current

Rates–$U.S.)

Life-of-Plant
Cost (Current
Rates-$U.S.)

Nonsegregated
Total

1472.0 2.208 million 102.1 510 500 12.252 million

If Segregated: A 780.0 390 000 52.5 26 250 630 000

If Segregated: B/C 692.0 1.038 million 49.6 248 000 5.952 million

If Segregated: Total 1472.0 1.428 million 102.1 274 250 6.582 million

Segregation 
Benefit: Waste
volume or disposal
cost reduction

780.0 780 000 52.5 236 250 5.670 million

Percent Reduction 53% 35% 51% 46% 46%

The assessment yielded a series of recommendations,
including the use of dose-to-curie conversion factors to
support improvements that allowed the plant to more
easily determine if the resin was Class A or Class B/C

prior to movement of the resin.


