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control stations must provide horizontal and vertical controls as checked
against USGS or NGS record files.
(8) A buffer zone of land must be
maintained between any buried waste
and the disposal site boundary and beneath the disposed waste. The buffer
zone shall be of adequate dimensions to
carry out environmental monitoring
activities specified in § 61.53(d) of this
part and take mitigative measures if
needed.
(9) Closure and stabilization measures as set forth in the approved site
closure plan must be carried out as
each disposal unit (e.g., each trench) is
filled and covered.
(10) Active waste disposal operations
must not have an adverse effect on
completed closure and stabilization
measures.
(11) Only wastes containing or contaminated with radioactive materials
shall be disposed of at the disposal site.
(b) Facility operation and disposal site
closure for land disposal facilities other
than near-surface. [Reserved]
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[47 FR 57463, Dec. 27, 1982, as amended at 56
FR 23474, May 21, 1991; 56 FR 61352, Dec. 3,
1991; 58 FR 67662, Dec. 22, 1993]

§ 61.53 Environmental monitoring.
(a) At the time a license application
is submitted, the applicant shall have
conducted a preoperational monitoring
program to provide basic environmental data on the disposal site characteristics. The applicant shall obtain
information about the ecology, meteorology, climate, hydrology, geology,
geochemistry, and seismology of the
disposal site. For those characteristics
that are subject to seasonal variation,
data must cover at least a twelve
month period.
(b) The licensee must have plans for
taking corrective measures if migration of radionuclides would indicate
that the performance objectives of subpart C may not be met.
(c) During the land disposal facility
site construction and operation, the licensee shall maintain a monitoring
program. Measurements and observations must be made and recorded to
provide data to evaluate the potential
health and environmental impacts during both the construction and the operation of the facility and to enable the

evaluation of long-term effects and the
need for mitigative measures. The
monitoring system must be capable of
providing early warning of releases of
radionuclides from the disposal site before they leave the site boundary.
(d) After the disposal site is closed,
the licensee responsible for post-operational surveillance of the disposal site
shall maintain a monitoring system
based on the operating history and the
closure and stabilization of the disposal site. The monitoring system
must be capable of providing early
warning of releases of radionuclides
from the disposal site before they leave
the site boundary.
§ 61.54 Alternative requirements
design and operations.

The Commission may, upon request
or on its own initiative, authorize provisions other than those set forth in
§§ 61.51 through 61.53 for the segregation
and disposal of waste and for the design
and operation of a land disposal facility on a specific basis, if it finds reasonable assurance of compliance with
the performance objectives of subpart
C of this part.
§ 61.55

Waste classification.

(a) Classification of waste for near surface disposal—(1) Considerations. Determination of the classification of radioactive waste involves two considerations. First, consideration must be
given to the concentration of longlived radionuclides (and their shorterlived precursors) whose potential hazard will persist long after such precautions as institutional controls, improved waste form, and deeper disposal
have ceased to be effective. These precautions delay the time when longlived radionuclides could cause exposures. In addition, the magnitude of
the potential dose is limited by the
concentration and availability of the
radionuclide at the time of exposure.
Second, consideration must be given to
the concentration of shorter-lived
radionuclides for which requirements
on institutional controls, waste form,
and disposal methods are effective.
(2) Classes of waste. (i) Class A waste
is waste that is usually segregated
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from other waste classes at the disposal site. The physical form and characteristics of Class A waste must meet
the minimum requirements set forth in
§ 61.56(a). If Class A waste also meets
the stability requirements set forth in
§ 61.56(b), it is not necessary to segregate the waste for disposal.
(ii) Class B waste is waste that must
meet more rigorous requirements on
waste form to ensure stability after
disposal. The physical form and characteristics of Class B waste must meet
both the minimum and stability requirements set forth in § 61.56.
(iii) Class C waste is waste that not
only must meet more rigorous requirements on waste form to ensure stability but also requires additional
measures at the disposal facility to
protect against inadvertent intrusion.
The physical form and characteristics
of Class C waste must meet both the
minimum and stability requirements
set forth in § 61.56.
(iv) Waste that is not generally acceptable for near-surface disposal is
waste for which form and disposal
methods must be different, and in general more stringent, than those specified for Class C waste. In the absence of
specific requirements in this part, such
waste must be disposed of in a geologic
repository as defined in part 60 or 63 of
this chapter unless proposals for disposal of such waste in a disposal site licensed pursuant to this part are approved by the Commission.
(3) Classification determined by longlived radionuclides. If radioactive waste
contains only radionuclides listed in
Table 1, classification shall be determined as follows:
(i) If the concentration does not exceed 0.1 times the value in Table 1, the
waste is Class A.
(ii) If the concentration exceeds 0.1
times the value in Table 1 but does not
exceed the value in Table 1, the waste
is Class C.
(iii) If the concentration exceeds the
value in Table 1, the waste is not generally acceptable for near-surface disposal.
(iv) For wastes containing mixtures
of radionuclides listed in Table 1, the
total concentration shall be determined by the sum of fractions rule de-

scribed in paragraph (a)(7) of this section.
TABLE 1
Concentration curies
per cubic
meter

Radionuclide

C–14 ................................................................
C–14 in activated metal ...................................
Ni–59 in activated metal ..................................
Nb–94 in activated metal .................................
Tc–99 ...............................................................
I–129 ................................................................
Alpha emitting transuranic nuclides with halflife greater than 5 years ...............................
Pu–241 ............................................................
Cm–242 ...........................................................
1 Units
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are nanocuries per gram.

(4) Classification determined by shortlived radionuclides. If radioactive waste
does not contain any of the radionuclides listed in Table 1, classification
shall be determined based on the concentrations shown in Table 2. However,
as specified in paragraph (a)(6) of this
section, if radioactive waste does not
contain any nuclides listed in either
Table 1 or 2, it is Class A.
(i) If the concentration does not exceed the value in Column 1, the waste
is Class A.
(ii) If the concentration exceeds the
value in Column 1, but does not exceed
the value in Column 2, the waste is
Class B.
(iii) If the concentration exceeds the
value in Column 2, but does not exceed
the value in Column 3, the waste is
Class C.
(iv) If the concentration exceeds the
value in Column 3, the waste is not
generally acceptable for near-surface
disposal.
(v) For wastes containing mixtures of
the nuclides listed in Table 2, the total
concentration shall be determined by
the sum of fractions rule described in
paragraph (a)(7) of this section.
TABLE 2
Concentration, curies
per cubic meter
Radionuclide
Col. 1
Total of all nuclides with less than 5
year half-life ...................................
H–3 ....................................................
Co–60 ................................................
Ni–63 .................................................
Ni–63 in activated metal ....................
Sr–90 .................................................

700
40
700
3.5
35
0.04
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Col.
2

Col.
3

(1)
(1)
(1)
70
700
150

(1)
(1)
(1)
700
7000
7000
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TABLE 2—Continued
Concentration, curies
per cubic meter
Radionuclide
Col. 1
Cs–137 ..............................................

Col.
2

Col.
3

44

4600

1

1 There
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are no limits established for these radionuclides in
Class B or C wastes. Practical considerations such as the effects of external radiation and internal heat generation on
transportation, handling, and disposal will limit the concentrations for these wastes. These wastes shall be Class B unless
the concentrations of other nuclides in Table 2 determine the
waste to be Class C independent of these nuclides.

(5) Classification determined by both
long- and short-lived radionuclides. If radioactive waste contains a mixture of
radionuclides, some of which are listed
in Table 1, and some of which are listed
in Table 2, classification shall be determined as follows:
(i) If the concentration of a nuclide
listed in Table 1 does not exceed 0.1
times the value listed in Table 1, the
class shall be that determined by the
concentration of nuclides listed in
Table 2.
(ii) If the concentration of a nuclide
listed in Table 1 exceeds 0.1 times the
value listed in Table 1 but does not exceed the value in Table 1, the waste
shall be Class C, provided the concentration of nuclides listed in Table 2
does not exceed the value shown in Column 3 of Table 2.
(6) Classification of wastes with radionuclides other than those listed in Tables
1 and 2. If radioactive waste does not
contain any nuclides listed in either
Table 1 or 2, it is Class A.
(7) The sum of the fractions rule for
mixtures of radionuclides. For determining classification for waste that
contains a mixture of radionuclides, it
is necessary to determine the sum of
fractions by dividing each nuclide’s
concentration by the appropriate limit
and adding the resulting values. The
appropriate limits must all be taken
from the same column of the same
table. The sum of the fractions for the
column must be less than 1.0 if the
waste class is to be determined by that
column. Example: A waste contains Sr90 in a concentration of 50 Ci/m3 and
Cs-137 in a concentration of 22 Ci/m3.
Since the concentrations both exceed
the values in Column 1, Table 2, they
must be compared to Column 2 values.
For Sr-90 fraction 50/150=0.33; for Cs-137
fraction, 22/44=0.5; the sum of the

fractions=0.83. Since the sum is less
than 1.0, the waste is Class B.
(8) Determination of concentrations in
wastes. The concentration of a radionuclide may be determined by indirect
methods such as use of scaling factors
which relate the inferred concentration
of one radionuclide to another that is
measured, or radionuclide material accountability, if there is reasonable assurance that the indirect methods can
be correlated with actual measurements. The concentration of a radionuclide may be averaged over the volume of the waste, or weight of the
waste if the units are expressed as
nanocuries per gram.
[47 FR 57463, Dec. 27, 1982, as amended at 54
FR 22583, May 25, 1989; 66 FR 55792, Nov. 2,
2001]

§ 61.56 Waste characteristics.
(a) The following requirements are
minimum requirements for all classes
of waste and are intended to facilitate
handling at the disposal site and provide protection of health and safety of
personnel at the disposal site.
(1) Waste must not be packaged for
disposal in cardboard or fiberboard
boxes.
(2) Liquid waste must be solidified or
packaged in sufficient absorbent material to absorb twice the volume of the
liquid.
(3) Solid waste containing liquid
shall contain as little free standing and
noncorrosive liquid as is reasonably
achievable, but in no case shall the liquid exceed 1% of the volume.
(4) Waste must not be readily capable
of detonation or of explosive decomposition or reaction at normal pressures
and temperatures, or of explosive reaction with water.
(5) Waste must not contain, or be capable of generating, quantities of toxic
gases, vapors, or fumes harmful to persons transporting, handling, or disposing of the waste. This does not
apply to radioactive gaseous waste
packaged in accordance with paragraph
(a)(7) of this section.
(6) Waste must not be pyrophoric.
Pyrophoric materials contained in
waste shall be treated, prepared, and
packaged to be nonflammable.
(7) Waste in a gaseous form must be
packaged at a pressure that does not
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