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FIGURE 2-3.
Selected land use within a 50-mile radius
of the Idaho National Engineering and
Environmental Laboratory.

0 10 20 30 MILES

0 10 20 30 40 KILOMETERS



2-7 DOE/EIS-0287

Idaho HLW & FD EIS

What is...
High-level waste?
HLW is the highly radioactive material resulting from reprocessing spent nuclear fuel, including liquid
waste produced directly in reprocessing and any solid material derived from the liquid waste that contains
fission products in sufficient concentrations, and other highly radioactive material that is determined, con-
sistent with existing law, to require permanent isolation (DOE 1999a).  HLW stored at INTEC contains a
combination of:

• Highly radioactive, but relatively short-lived (approximately 30 year half-life) fission products
(primarily cesium-137 and strontium-90)

• Long-lived radionuclides - technetium-99, carbon-14, and iodine-129 as well as transuranics
(elements with atomic numbers greater than uranium).

At INTEC, all the liquid HLW recoverable with the use of the existing transfer equipment has been con-
verted to a granular solid called calcine, which is stored in bin sets.  HLW calcine is considered mixed HLW
because it contains hazardous waste subject to the Resource Conservation and Recovery Act (RCRA), as
amended.

Transuranic waste?
Transuranic waste is radioactive waste that contains isotopes with 93 or greater protons (atomic number)
in the nucleus of each atom (such as neptunium or plutonium), a half-life greater than 20 years, and an
alpha-emitting radionuclide concentration of greater than 100 nanocuries per gram of waste. 

Low-level waste?
Low-level waste (LLW) is radioactive waste that is not high-level radioactive waste, spent nuclear fuel,
transuranic waste, byproduct material (as defined in section 11e(2) of the Atomic Energy Act of 1954,
amended), or naturally occurring radioactive material (DOE 1999a).  The Nuclear Regulatory Commission
regulations (10 CFR Part 61) provide a classification system for LLW.  This classification system includes:

• Class A waste - radioactive waste that is usually segregated from other wastes at disposal sites to
ensure stability of the disposal site.  Class A waste can be disposed of along with other wastes if
the requirements for stability are met.  Class A waste usually has lower concentrations of
radionuclides than Class C waste. 

• Class C waste - radioactive waste that is suitable for near surface disposal but due to its radionu-
clide concentrations must meet more rigorous requirements for waste form stability.  Class C
waste requires protective measures at the disposal facility to protect against inadvertent intru-
sion. 

These waste classifications are not applicable to DOE LLW.  However, the terms Class A-type and Class C-
type are used in this EIS to refer to DOE LLW streams that could be disposed of at offsite facilities licensed
by the Nuclear Regulatory Commission.

Mixed waste?
Mixed waste is waste that contains both source, special nuclear, or by-product material subject to the
Atomic Energy Act of 1954, as amended, and hazardous waste subject to RCRA, as amended (DOE 1999a).
When referring to a specific classification of radioactive waste that also contains hazardous waste, “mixed”
is used as an adjective, followed by high-level, transuranic, or low-level, as appropriate.
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What is...
Spent nuclear fuel?
Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following irradiation.  When it
is taken out of a reactor, spent nuclear fuel contains some unused enriched uranium, radioactive fission
products, and activation products.  Because of its high radioactivity (including gamma-ray emitters), it
must be properly shielded. 

Waste fractions?
Waste fractions are produced when radioactive waste is treated to separate radionuclides according to
activity level.  Depending upon the characteristics of resulting fractions, waste may be classified as high-
level, transuranic, or low-level. 

Sodium-bearing waste?
Sodium-bearing waste (SBW) is a liquid mixed radioactive waste produced from the second and third cycles
of spent nuclear fuel reprocessing and waste calcination, liquid wastes from INTEC closure activities
stored in the Tank Farm, solids in the bottom of the tanks, and trace contamination from first cycle repro-
cessing extraction waste.  SBW contains large quantities of sodium and potassium nitrates.  Typically, SBW
is processed through an evaporator to reduce the volume, then stored in the Tank Farm.  It has historically
been managed within the HLW program because of the existing plant configuration and some physical and
chemical properties that are similar to HLW.  Radionuclide concentrations for liquid SBW are generally
10 to 1,000 times less than for liquid HLW.  SBW contains hazardous and radioactive components and is
a mixed waste.  DOE assumes that the SBW is mixed transuranic waste.  This EIS refers to SBW as mixed
transuranic waste/SBW (the text box on page 2-9 discusses how the waste incidental to reprocessing pro-
cess will be applied with regard to how SBW will be managed).

Newly generated liquid waste?
Newly generated liquid waste refers to liquid waste from a variety of sources that has been evaporated and
added to the liquid mixed HLW and mixed transuranic waste/SBW in the below-grade tanks at INTEC.
Sources include leachates from treating contaminated high efficiency particulate air filters, decontamina-
tion liquids from INTEC operations that are not associated with HLW management activities, and liquid
wastes from other INEEL facilities.  Newly generated liquid waste is used in this EIS because INTEC has
historically used this term to refer to liquid waste streams (past and future) that were not part of spent fuel
reprocessing.

Tank heel?
A tank heel is the amount of liquid remaining in each tank after lowering to the greatest extent possible by
use of the existing transfer equipment, such as ejectors.

Tank residual?
The tank residual is the amount of radioactive waste remaining in each tank, the removal of which is not
considered to be technically and economically practical (DOE 1999a).  This could be the tank heel or the
amount of radioactive waste remaining after additional removal using other methods than the existing
transfer equipment.
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Waste Incidental to Reprocessing Determinations
Under Development at INTEC

Mixed transuranic waste/SBW
The existing inventory of mixed transuranic waste/SBW in the Tank Farm tanks at INTEC includes waste
streams associated with spent fuel reprocessing.  However, most of the liquid wastes sent to the Tank Farm
during past reprocessing operations have been removed from the tanks and solidified by the calcination
process.  The bulk of the remaining inventory is comprised of waste solutions from plant decontamination
activities and processes ancillary to reprocessing, although a small fraction of the Tank Farm inventory is
attributed directly to reprocessing extraction wastes.  When compared to first cycle extraction wastes, the
current inventory of mixed transuranic waste/SBW is generally much lower in radioactivity, and therefore
poses significantly less risk.   In fact, a comparison of the amount of curies which remain in the tanks with
the amount of curies which have already been removed and treated shows that almost all the curies which
were transferred into the Tank Farm have been removed during calcination or have undergone radioactive
decay.  A Waste Incidental to Reprocessing Determination (by the evaluation method) draft has been pre-
pared  to evaluate whether the remaining mixed transuranic waste/SBW should be managed and disposed
of as transuranic waste.  The Nuclear Regulatory Commission is performing a technical review of the draft
Waste Incidental to Reprocessing Determination prior to its finalization by DOE, which is anticipated in
2002.

Tank Farm Residuals
Closure of the HLW tanks is planned at INTEC.  As treatment of the mixed transuranic waste/SBW is com-
pleted and the Tank Farm tanks are emptied, the tanks will be flushed to maximize waste removal.
Flushing activities will remove waste to the maximum extent that  is technically and economically feasible,
and to a level that meets regulatory requirements for long term protection of the environment.  However,
some amount of residual waste will likely be unable to be retrieved from the tanks.  A Waste Incidental to
Reprocessing Determination (by the evaluation method) has been prepared for these Tank Farm residuals,
which evaluates whether the waste remaining in the tanks after closure should be managed as low-level
waste.  The Nuclear Regulatory Commission is performing a technical review of the draft Waste Incidental
to Reprocessing Determination prior to its finalization by DOE, which is anticipated in 2003.

Contaminated Job and Equipment Wastes
A Waste Incidental to Reprocessing Citation determination has been completed for contaminated job
wastes.  A Waste Incidental to Reprocessing Evaluation determination for contaminated equipment and
material is currently being developed.  These determinations will establish whether the contaminated job
wastes and equipment can be managed and disposed of as low-level or transuranic waste.

In developing the waste processing alternatives analyzed in this EIS, DOE made certain assumptions about
how the radioactive waste streams that would go into and come out of the selected treatment processes
would be classified.  DOE will classify all wastes in accordance with the processes described in DOE
Manual 435.1-1 (DOE 1999a).   The term “waste incidental to reprocessing" refers to a process for identi-
fying wastes that might be considered HLW due to their origin, but would be managed as low-level or
transuranic waste if the waste incidental to reprocessing requirements contained in DOE Manual 435.1-1
are met.

Waste Incidental to Reprocessing Determinations are being developed for several waste streams at INTEC.
These waste streams include the existing mixed transuranic waste/SBW in the Tank Farm, the residual
waste material projected to remain in the Tank Farm tanks after cleaning and closure, and contaminated
equipment (pumps, valves, etc.) which were used in HLW process systems.




