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providing early warning of releases of 
radionuclides from the disposal site be-
fore they leave the site boundary. 

(d) After the disposal site is closed, 
the licensee responsible for post-oper-
ational surveillance of the disposal site 
shall maintain a monitoring system 
based on the operating history and the 
closure and stabilization of the dis-
posal 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 for 
design and operations. 

The Commission may, upon request 
or on its own initiative, authorize pro-
visions 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 facil-
ity on a specific basis, if it finds rea-
sonable assurance of compliance with 
the performance objectives of subpart 
C of this part. 

§ 61.55 Waste classification. 
(a) Classification of waste for near sur-

face disposal—(1) Considerations. Deter-
mination of the classification of radio-
active waste involves two consider-
ations. First, consideration must be 
given to the concentration of long- 
lived radionuclides (and their shorter- 
lived precursors) whose potential haz-
ard will persist long after such pre-
cautions as institutional controls, im-
proved waste form, and deeper disposal 
have ceased to be effective. These pre-
cautions delay the time when long- 
lived radionuclides could cause expo-
sures. 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 
from other waste classes at the dis-
posal site. The physical form and char-
acteristics 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 seg-
regate 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 charac-
teristics of Class B waste must meet 
both the minimum and stability re-
quirements set forth in § 61.56. 

(iii) Class C waste is waste that not 
only must meet more rigorous require-
ments on waste form to ensure sta-
bility 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 ac-
ceptable for near-surface disposal is 
waste for which form and disposal 
methods must be different, and in gen-
eral more stringent, than those speci-
fied 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 dis-
posal of such waste in a disposal site li-
censed pursuant to this part are ap-
proved by the Commission. 

(3) Classification determined by long- 
lived radionuclides. If radioactive waste 
contains only radionuclides listed in 
Table 1, classification shall be deter-
mined as follows: 

(i) If the concentration does not ex-
ceed 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 gen-
erally acceptable for near-surface dis-
posal. 

(iv) For wastes containing mixtures 
of radionuclides listed in Table 1, the 
total concentration shall be deter-
mined by the sum of fractions rule de-
scribed in paragraph (a)(7) of this sec-
tion. 
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TABLE 1 

Radionuclide 

Concentra-
tion curies 
per cubic 

meter 

C–14 ................................................................ 8 
C–14 in activated metal ................................... 80 
Ni–59 in activated metal .................................. 220 
Nb–94 in activated metal ................................. 0 .2 
Tc–99 ............................................................... 3 
I–129 ................................................................ 0 .08 
Alpha emitting transuranic nuclides with half- 

life greater than 5 years ............................... 1 100 
Pu–241 ............................................................ 1 3,500 
Cm–242 ........................................................... 1 20,000 

1 Units are nanocuries per gram. 

(4) Classification determined by short- 
lived radionuclides. If radioactive waste 
does not contain any of the radio-
nuclides listed in Table 1, classification 
shall be determined based on the con-
centrations 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 ex-
ceed 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 

Radionuclide 

Concentration, curies 
per cubic meter 

Col. 1 Col. 
2 

Col. 
3 

Total of all nuclides with less than 5 
year half-life ................................... 700 (1) (1) 

H–3 .................................................... 40 (1) (1) 
Co–60 ................................................ 700 (1) (1) 
Ni–63 ................................................. 3 .5 70 700 
Ni–63 in activated metal .................... 35 700 7000 
Sr–90 ................................................. 0 .04 150 7000 

TABLE 2—Continued 

Radionuclide 

Concentration, curies 
per cubic meter 

Col. 1 Col. 
2 

Col. 
3 

Cs–137 .............................................. 1 44 4600 

1 There are no limits established for these radionuclides in 
Class B or C wastes. Practical considerations such as the ef-
fects of external radiation and internal heat generation on 
transportation, handling, and disposal will limit the concentra-
tions 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 ra-
dioactive 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 deter-
mined 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 ex-
ceed the value in Table 1, the waste 
shall be Class C, provided the con-
centration of nuclides listed in Table 2 
does not exceed the value shown in Col-
umn 3 of Table 2. 

(6) Classification of wastes with radio-
nuclides 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 deter-
mining 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 Sr- 
90 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 
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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 radio-
nuclide 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 ac-
countability, if there is reasonable as-
surance that the indirect methods can 
be correlated with actual measure-
ments. The concentration of a radio-
nuclide may be averaged over the vol-
ume 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 pro-
vide 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 mate-
rial 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 liq-
uid exceed 1% of the volume. 

(4) Waste must not be readily capable 
of detonation or of explosive decompo-
sition or reaction at normal pressures 
and temperatures, or of explosive reac-
tion with water. 

(5) Waste must not contain, or be ca-
pable of generating, quantities of toxic 
gases, vapors, or fumes harmful to per-
sons transporting, handling, or dis-
posing 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 

exceed 1.5 atmospheres at 20 °C. Total 
activity must not exceed 100 curies per 
container. 

(8) Waste containing hazardous, bio-
logical, pathogenic, or infectious mate-
rial must be treated to reduce to the 
maximum extent practicable the po-
tential hazard from the non-radio-
logical materials. 

(b) The requirements in this section 
are intended to provide stability of the 
waste. Stability is intended to ensure 
that the waste does not structurally 
degrade and affect overall stability of 
the site through slumping, collapse, or 
other failure of the disposal unit and 
thereby lead to water infiltration. Sta-
bility is also a factor in limiting expo-
sure to an inadvertent intruder, since 
it provides a recognizable and non-
dispersible waste. 

(1) Waste must have structural sta-
bility. A structurally stable waste form 
will generally maintain its physical di-
mensions and its form, under the ex-
pected disposal conditions such as 
weight of overburden and compaction 
equipment, the presence of moisture, 
and microbial activity, and internal 
factors such as radiation effects and 
chemical changes. Structural stability 
can be provided by the waste form 
itself, processing the waste to a stable 
form, or placing the waste in a disposal 
container or structure that provides 
stability after disposal. 

(2) Notwithstanding the provisions in 
§ 61.56(a) (2) and (3), liquid wastes, or 
wastes containing liquid, must be con-
verted into a form that contains as lit-
tle free standing and noncorrosive liq-
uid as is reasonably achievable, but in 
no case shall the liquid exceed 1% of 
the volume of the waste when the 
waste is in a disposal container de-
signed to ensure stability, or 0.5% of 
the volume of the waste for waste proc-
essed to a stable form. 

(3) Void spaces within the waste and 
between the waste and its package 
must be reduced to the extent prac-
ticable. 

§ 61.57 Labeling. 

Each package of waste must be clear-
ly labeled to identify whether it is 
Class A waste, Class B waste, or Class 
C waste, in accordance with § 61.55. 
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