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At specific sites where such a possibility can occur, additional measures

intended to eliminate this possibility»Wi]] be considered.

6.  WASTE CLASSIFICATION

The waste classification system developed for the Part 61 regulation follows
divectly from the performance objectives and technical criteria. It is intended
to ensure as far as poss1b]e on a non-site-specific basis that the Part 61

requirements are met.

Three'CIasses of waste are estab]ished: ‘

1. Wastes for which there are no stability requirements but which must be.
disposed of in a segregated manner from other wastes. These wastes,
termed \Class A "segregated" wastes, are defined in terms of maximum
allowable concentrations of certain isotopes and certain minimum require-
ments on waste form and packaging that are necessary for safe hand]ing

2. Wastes which need to be placed in a stable formgand d1sposed in a segre-
gated manner from upstable waste forms. These wastes, termed Class B
“stable" wastes are also defined in terms of al]owab]e concentration of
isotopes and requ1rements for a stable waste form as well as minimum
handling requirements.

3. Wastes which need to be placed into a stable form, disposed in a segre-
gated ‘manner from nonstable waste forms, and disposed of so that a barrier
is provided against potential 1nadvertent intrusion after institutional
controls have lapsed. - These wastes are termed Class C "intruder pro-

. tected" wastes and are also defined in terms of allowable concentrations
- of isotopes and requirements for disposal by deeper burial or some other
barrier.

.Finally, a "fourth" class of waste is established which is that waste which
“exceeds the classification 1imits and is generally considered unacceptable for

near-surface d15posa1 Disposal of this waste at near-surface d1sposa] fac11-

»1t1es wou]d require case-by-caSe determlnatlons

A s1gnif1cant number of comments and 1ssues were ra1sed wwth respect to the
waste c]ass1f1cat1on system. MaJor 1ssues raised related: to

Calculated waste classification 11m1ts'
Isotopes considered;

Volume reduction;

Compliance;

De minimis levels for waste;
Classification by total hazard; and
Manifest tracking system

OO0 00000

6.1 Calculated Waste Classification Limits

The numerical basis for the Timits calculated for the three waste classes is
presented in Chapter 7, Volume 2, of the draft EIS. The principal basis used

for setting the classification limits was limiting exposures to a potential

$-20
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inadvertent intruder, although a number of other considerations went into set-
ting the va]ues--pr1nc1pa]ly long-term environmental concerns, disposal facil-
ity stability, institutional control costs, and financial 1mpacts to small
entities. ‘Waste classification represents a combination of waste form, radio-
isotope characteristics, radioisotope concentrations, the method of emplacement
and to some extent the site character1st1cs

A number of comments were recelved on the calculated ]1m1ts for C]ass C waste.

- NRC staff has evaluated these comments and has concluded that a rise in the

Class € 1imits by a factor of 10 is warranted for all radionuclides. This is
due to consideration of (1) the reduced 1ikelihood of significant intruder
exposures with incorporation of passive warning devices at the disposal facil-
ity, (2) the difficulty of contactlng waste disposed of at greater depths,

and (3) average concentrations in waste which would .be expected to be con-

.siderably less than peak concentrations. The effect-of the change in the

Class C concentration is analyzed in Chapter 5 and summarized be]ow

Two cases are analyzed.  In the first case, Class C ]1m1ts are assumed which
correspond to those established for the final Part 61 rule. For example, the

- Timit for disposal of alpha-emitting (except Cm-242) transuranic radionuclides -

by near-surface disposal is set at 100 nCi/gm. The results of this case are
obtained from the “"preferred case" (Alternative 3) analysis presented earlier.

The second case corresponds to Class C limits which were proposed for the draft

Part 61 rule.

Only slight differences are observed between the two cases. Most of the
differences in the calculated impact measures appear to be derived from the
slightly reduced volume of waste delivered to the disposal facility for the
case corresponding to the limits established in the proposed Part 61 rule. A
reduced amount of waste processing is also projected for the proposed rule case
relative to the final rule case. Unit disposal costs are slightly raised for
the proposed rule case, however, which is due to the reduced volume of waste .
delivered to the disposal faci]ity.

6.2 Isotopes Considered for Waste C]assificatfon Purposes -

In the draft EIS, a total of 23 different radionuclides were considered in the
numerical analysis. These nuclides were nearly all moderately or long-lived
radionuclides. Based upon these 23 radionuclides, concentration limits were
proposed in the draft EIS for 11 individual radionuclides plus alpha-emitting .
transuranics, enriched uranium and depleted uranium. In response to public
comments, limits for 135Cs, enriched uranium, and depleted uranium have been
e]1m1nated as have been 1imits for 5°Ni and °4Nb except as contained in
activated metal. A separate limit is.provided for 2426m a transuranic

nuclide w1th a 162.9 day half-life.

These changes are principally in response to comments on proposed Part 61
regarding the costs and impacts of compliance with the waste classification
requirements. In particular, many commenters were concerned that they would
have to directly measure every isotope in every waste package. This would be
difficult since measurement of many of the listed isotopes--which would usually
be present only in trace quantities--could not be performed except by complex
radiochemical separation techniques by laboratories. Commenters were concerned
that costs and personnel radiation exposures would be significantly increased.

$-21
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"~ Thus to ease the burden of compliance, the number of isotopes treated generi-
"cally in the waste classification table was reduced to those judged to be needed
on a generic basis for waste classification purposes. Other isotopes may be
added later either gener1cally or in specific waste streams.

6.3 Vb]ume Reduction

Some commenters were concerned that the waste classification requirement would
discourage volume reduction.. This concern is believed to be alleviated by the
increase in the Class C waste disposal limits. As an illustration, the volumes
of waste determined to be unacceptable for near-surface disposal under extreme
volume reduction conditions (waste spectrum 4) may be compared against the
proposed and final Part 61 limits.

These comparatlve vo]umes,are as follows:

Y

Percent of Total

Unacceptab]e Volumes (m3) . Generated
. Proposed Part 61 Limits 9.42 E+3 o 4
Final Part 61 Limits 1.93 E+3 » ) » 1

6.4 Compliance with Waste Classification

Mény commenters op the draft Part 61 rule were concerned regarding acceptab]e
procedures -for determining compliance with the waste classification requ1re-

" ments. It was recognized in the draft EIS that developing a reasonable
‘approach to compliance would be an important consideration. A balance is

needed between the need for knowledge of waste contents and practical Timita-
tions in measurement. Based upon discussions with licensees and other

- interested parties, and comments on the draft EIS, a draft technical position

paper has been prepared.

The staff's position is that all 1icensees must carry out a comp]iance program
to assure proper classification of waste. - Licensee programs to determine

radionuclide concentrations and waste c]asses may, depending upon the parti-

cular operations at the licensee's facility, range from simple programs to
" very complex ones. In general, more sophisticated programs would be required

for licensees generat1ng Class B or Class C waste, for licensees generating
waste for which minor process variations may cause a change in classification,
or for licensees generating waste for which there is a reasonable possibility
of the waste containing concentrations of radionuclides which exceed Yimiting
concentration limits for near-surface disposal. Some licensees, such as
nuclear power facilities, are expected to employ a combination of methods.

There are four basic programs, however, which may be potentially used either
fndividually or in comb1nat1on by 11censees .

-~ Materials accountability;
-  Classification by source;

5-22




structural support (e.g., use of a high integrity container), or special
disposal fac111ty design. For this EIS, waste solidification is esti-
mated to cost in the range of $1280 to $1450 per m3 of 1nput waste.
Use of a high integrity container to achieve stabilization is estimated
to cost in the ne1ghborhood of $450 per m3 of waste. For purposes
solely of analysis in this case study, compliance with the waste stabil-
jzation requirement for this case is assumed to be principally achieved
by so]1d1f1cat}on of some waste streams (e.g., LWR concentrated liquids,
isotope production facility waste, some LWR ion exchange resins and
filter sludge) and by emplacement of other waste streams (e.g., most
LWR ion exchange resins and filter sludge) into HICs prior to d1sposa]
A1l things equal, most waste generators would be expected to adopt

. the least expensive approach to meeting a particular requirement.
Al compress1b1e waste streams are compacted, either at the waste

¢ generator's facility or at a centralized processing center.

3. Several improvements are made in the ability of the disposal facility
to minimize contact of waste by water and to improve long-term site
stability. Waste emplaced into the disposal cells is backfilled with
a very permeable material such as sand or gravel. . An improved cover
is placed over the disposal cells. This ‘improved cover may take a
number of forms. For purposes of cost/impact analysis, the improved

‘cover in this EIS is assumed to consist of a 2 meter thick earthern
cover having a high clay content. . The backfiil and disposal cell
cover are compacted by improved compact1on techniques such as use of
vibratory compactors or sheepsfoot rollers. (The compaction technique
which would be used for an actual site would be dependent upon site"
specific soil and environmental conditions.)

4. There is no segregation of unstable waste streams. However, there.
is segregation of waste streams containing chelating or chem1ca1
agents.

5. As in Case 1, there is assumed to be opérating practices involving
preferential emplacement of waste packages having high surface
radiation levels. However, there is assumed to be no such similar
operating practices for layering of other high activity wastes.

G;ﬁ.ﬂAs in the preceding case, the site is operated for 20 years, followed
-~ by aatwo-year closure period prior to transfer of the site license
to the site owner. Aga1n no observat1on and maintenance period is
assumed.

4.3, 3 Part 61 Requ1rements (Preferred A]ternat1ve)

This case prov1des a representation of disposal practices which would m1n1mal]y
meet the requirements of the final Part 61 regulation. In this case, waste
streams determined to be acceptable for near-surface disposal are c]assified
into three waste classes: C(Class A, Class B, and Class C. A summary of the
classification 1imits assumed in the analysis for this case is presented as
Table 4.5.° This case is summarized below:

1. A1l higher act1v1ty (Class B and Class C) waste streams are required
to be stabilized prior to disposal. As the previous case, possible
waste stabilization methods could-include processing the waste into
a stable waste form (solidification), placing the waste into a con-
tainer providing structural support (e.g., an HIC), or by special.

4-26
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Table 4.5 Waste Classification Limits Assumed for
the Part 61 Case

Class Limits (uCi/cm3) .

- Isotope Class A Llass B . Class €
H-3  4.0E+1* . kX ' | XX
C-14# 8.0E-1 8.0E-1 8.0E+0

" Fe-55 ° 7.0E+2 A kX
Ni-59% = 2.2E+0 2.2E+0 -~ 2.2E+]
Co-60 7.0E+2 *% - Biate
Ni-63#  3.5E+0 7.0E+1 . 7.0E+2.
Nb-94# 2.0E-3 2.0E-3 7.0E+2
Sr-90 = 4.0E-2 ; 1.5E+2 . 7.0E+3
Te=99 . 3.0E-1 - 3.0E-1 3.0E+0
I-129 8.0E-3 .. 8.0E-3 8.0E-2
Cs-135 8.4E+1 8.4E+1 8.4E+2
Cs-137 1.0E+1 = = 4.4E+1 4.6E+3
U-235 . 4,0E-2 - . 4.0E-2 4.0E-1
U-238 ° 5.0E-2 5.0E-2 5.0E-1
TRU 1. OE+1## 1. OE+1## 1. OE+2##

Pu-241  3.S5E+2## 3.5E+2## 3.5E+3##

“*The notation 4.0E+1 means 4.0 x 10T.
*%*No limit is set for these isotopes and classes.
#For activated metals, the limits for these
isotopes are raised by a factor of 10.
##The limits for these isotopes are given in “units
of nCi/gm rather than pCi/cm3

~disposal fac1]1ty'de51gn As before, it is asSumed‘that some waste

streams are solidified and other are emplaced into high 1ntegr1ty
containers. This is assumed solely for this case analysis in order
to achieve a common basis for comparison with the prev10u§ case (i.e.,
if different stabilization techniques were assumed for this case than
for the previous case, then the results of the two cases could not

be conveniently compared and the costllmpact attr1butes of the Part 61
rule eas11y assessed).

Concentration limits for disposal are placed upon a number of radio-
nuclides. For example, a limit of 100 nCi/gm is placed upon alpha-
emitting transuranic elements (except for Cm-242). Concentrations
less than 10 nCi/gm are treated as Class A waste, while concentra-
tions between 10 and 100 nCi/gm are treated as Class C waste.

Disposal facility design is the same as the previous case, with the
exception of segregation of compressible waste. That is, compressible
(unstable) Class A waste streams are disposed. in separate disposal
units segregated from stable Class A, Class B, and Class C waste
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Limits for Class C Waste Disposal.  The second item concerns the limits for
Class C waste disposal. A number of comments were rece1ved on the calculated
]1m1ts, 1nc1ud1ng the following:

0 Rather than sett1ng restr1ct1ve limits based on protect1on of a poten-
~tial inadvertent intruder, NRC should consider requiring warning devices
which would warn an intruder against excavating into the disposal
facility.

o NRC should con51der and 1ncorporate a probab1]1ty that 1ntrus1on will
"~ occur, .

] NRC should consider that at the end of 500 years, Class C waste dis-
“posed under 5 meters of cover would still be difficult to contact;
and that if someone did contact the waste, it would be con51derab1y
diluted by lower act1v1ty waste. 4

o  NRC should consider that actual waste concentrations will typically
exhibit an act1v1ty distribution with average: concentrat1ons well
be]ow the max1mum permissible concentration.

o The fact that Class C waste will be in an improved waste form will
help to lessen the likelihood that extensive intrusion activities
will occur; and if they do occur, will lessen the potential for air-.
borne dispersion or uptake by plant roots.

0 Since Class C limits have been raised by a factor of 10 for Cs-137,
"~ why not do the same for other radionuclides?

NRC staff has evaluated these comments and has concluded that an increase in
the Class C 1imits by a factor of 10 is warranted for all radionuclides except
for Cs-137.

It is very difficult to set a numerical value on the probability that an intru-
sion event will occur, and on the probability of the event's extensiveness.

One can say, however, that the probability will probably increase with the
passage of time. Given the uncertainty, some judgment is required as to the
likelihood and extensiveness of intrusion. Based upon.much consideration, the
‘best approach was judged by NRC staff to first conservatively assume that an
intrusion event occurs, and after that, to try and assume a range of reasonable
~ activities on the part of the intruder. As commenters have observed, one way
to further reduce the possibility for intrusion is to establish long lasting
‘warning markers on the disposal site. The staff feels that this is a reason-
able suggest1on that can be implemented inexpensively and it has been incor- .
porated into the final Part 61 rule.

It is also believed to be true that waste which has been disposed beneath a
cover at least 5 meters thick would be difficult to contact extensively even
after 500 years. In the calculations for the draft EIS, it was assumed that
at the end of 500 years the 5-meter intruder barrier was no longer effective.
The scenario was taken to be the same as that which was used to determine the
Class A waste limits. The only difference was that a 500-year radioactivity
decay period was used instead of a 100-year decay period. This is believed to
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v§ yj be very conservative since if C]ass C waste was brought to the surface it would

probably be considerably diluted with soil and lower activity waste. The degree B

of dilution is d1ff1cu1t to estImate but is believed to be at least an order
of magnitude.

It is also true that past data on waste streams indicates that the average
radioactivity concentration within waste would be expected to be well below
peak concentrations. For example, the authors of one reference (Ref. 4) refer
to survey of five major Department of Energy disposal sites in which it was
estimated that greater than 97% of the material disposed at these sites is
either only very slightly radioactive or is suspected of being radioactive -
(due to the place where the waste is generated). The five DOE sites surveyed
cover 86% of the total DOE waste volume and 99+% of the: activity. = The authors
state that if it was assumed that the 3% of the waste that is ‘contaminated .is
at a maximum level and 97% of the low activity or. suspect waste.was clean,
then a dilution factor on the order of 30 would occur (Ref. 4). The authors
(Ref. 4) also cite data obtained from room trash generated at a p]uton1um
~facility at Los Alamos National Laboratory.

The -authors suggest caut1on in interpreting the data, however They note that
. the data is limited and that wastes such as sludges or oils would probably be
more uniform than waste such as trash (Ref. 4). "The use of incineration will
tend to increase the uniformity of the transuranium content of individual pack-
ages, and the sludges from treatment of wastes have a simjlar characteristic
of relatively constant concentrations." In conclusion, the authors suggest
. that two dilution factors be considered for DOE waste. A dilution factor of
Qﬂy} about 20 is suggested for routine trash and decommissioning types of waste,
while a dilution factor of 1 (no dilution) is suggested for ash from oxidized
combustibles, sludges from water treatment, and artifacts (either solid items
with surface contamination or trash types of waste contained in nondegradable
plastic containers). :

Data more directly appl1cab]e to waste disposed in commerc1a] disposal facilities
has been obtained and is presented in Appendix C of this final EIS. Table C.35
lists for wet wastes generated by 1ight water power reactor p]ants, the volume-
percent distribution of gross concentration (Ci/ft3) as determined from two
years (1978 and 1979) of shipment- records to disposal facilities. Six different
waste streams are shown: PWR resins, PWR filter sludge, PWR concéntrated liquids,
BWR resins, BWR filter sludge, and BWR concentrated 1iquids. The data from
which Table C.35 was prepared covers 79% and 77%, respectively, of the total
volume of waste disposed in the country during the two years (Ref. 5). :

The data illustrates that most of the LWR waste process waste activity is well
below the maximum observed. For example, less than 0.1% of the BWR resin volume
would exceed 10 Ci/ft3® (353 Ci/m3), while almost 70% of the volume is in a range
of .01 to 0.5 Ci/ft3 (.35 Ci/m3 to 17.7 Ci/m3). The average activity across
this distribution is in fact about 0.16 Ci/ftS (5 6 Ci/m3). ‘ ,

It is apparent that the above considerations would tend to reduce potential

inadvertent intruder impacts and therefore increase the allowable concentrations.

However, there are other considerations which could also tend to increase poten-
kﬁ&J tla] 1nadvertent intruder impacts. Some of these include differences in waste
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form characteristics such as waste density or the size and solubility class of (o
- dispersed respirable particles. Another factor is the observation that the &._J
average activity across most commercial waste streams has been rising over
the past several years. This is due to the reduced availability of waste
disposal space in conjunction with rising disposal costs, resulting in much
increased use of volume reduction techniques. This phenomenon is expected to
be even more pronounced in the future, since regional disposal facilities (or
disposal facilities serving a compact) are likely to be small operations
disposing of relatively small volumes of waste. These small operations will
likely need to charge higher disposal fees than larger operations. The result
will be an incentive for ]1censees ‘to drive concentrations in waste to the -
’ al]owab]e Timits.

Another factor is the accelerated NRC program for identifying low activity waste
streams which may disposed by less restrictive means. Such disposal will tend
to reduce dilution of h1gher activity waste streams by lower activity waste
streams..

Other considerations include the potential for future changes or improvements
in health physics methodologies and consideration of site-specific environ-
mental conditions. For example, dispersion of contaminated dust into the air
where it may be inhaled by humans may be expected to be greater at arid sites
than at humid sites. This will probably be counter balanced to some. extent

by an expected reduced rate of waste. degredation at arid sites in comparison
with humid sites. In addition, wastes can be generally. disposed at greater
depths at arid sites than at hum1d sites, thus reducing the potential for

human contact. ‘ . g ( j

Finally, there is the potential for localized areas. of higher activity ("hot
spots") within waste containers. However, this would tend to be mitigated
through averaging areas of higher concentration over areas of lower concentra-
tion. When concentration 1imits are calculated using the waste classification
methodology, what is really being established is the average concentration
across the volume of waste contacted. This could be several hundred cubic
meters of soil and waste material. ‘

In conclusion, the Class € limits have been raised by-a factor of 10. This is
due to. cons1derat1on of (1) the reduced likelihood of significant intruder .
exposures with incorporation of passive warning devices at the disposal facil-
“ity, and (2) the difficulty of contacting waste disposed at greater depths.
Another consideration is that the average concentrations in waste would be
expected to be less than the peak concentrations, although it is difficult to
totally account for this given the other factors discussed above. The effect
of the change in the Class C concentrations is illustrated in Table 5.2.

Two cases are considered in Table 5.2. In the first case, Class C Timits are

assumed which correspond to those established for the final Part 61 rule. For

example, the 1imit for disposal of alpha-emitting (except Cm-242) transuranic
radionuclides are set at 100 nCi/gm. The results of this case are in fact

obtained from the "preferred case"” analysis performed in Chapter 4. The second

case corresponds to Class C limits which were proposed for the proposed Part 61

rule. In both cases, a low level of postoperational costs is projected for ‘
the stable waste streams while a moderate level of postoperat1ona1 costs is (.,}
projected for the unstable waste streams.
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As can be seen in Table 5.2, only slight differences are observed between the
two cases. Most of the differences in the calculated impact measures appear
to be directly derived from the slightly reduced volume of waste delivered to
the disposal facility for the case corresponding to the 1imits proposed in the-
.proposed Part 61 rule. For example, groundwater impacts are slightly lower,
-~ as are impacts to a potential inadvertent intruder and population exposures
-due to waste transportation. - ’ ‘

Table 5.2 Compafison of Impacts and Costs of the PropoSed and
Final Part 61 Waste Classification Requirements

Final Proposed
Part 61 Part 61
1. Long-Term Individual
Exposures (mrem/yr):
Intruder - construction a .
o 100 yrs - Body 1.84E+2* 1.84E+2
; ' Bone 1.87E+2 1.87E+2
Thyroid 1.84E+2 1.84E+2
o. 500 yrs - Body ’ 3.02E+0 2.31E+0
Bone 1.63E+1 1.03E+1
Thyroid 2.42E+0 2.01E+0
Intruder - agriculture
o 100 yrs - Body 2.02E+2 -2.02E+2
Bone 2.08E+2 2.08E+2
- Thyroid 2.01E+2 ' 2.01E+2
o 500 yrs - Body ' 3.04E+0 . 2.47E+0
Bone 9.176+0 6.46E+0
, Thyroid 9.02E+0 7.65E+0
Boundary well S '

o Body - 1.11E-1 1.11€-1
.o Bone - _ 3.70E-2 - 8.23E-3
o Thyroid- - 4_16E+0 - - 4.14E+0

" Population well - : K

o Body 3.33e-3 3.32E-3

o Bone o 8.24E-3 - 8.23E-3
o Thyroid 1.32E+0 1.31E+0

Surface water o

o Body o 1.44E-4 1.43E-4

"o Bone : 3.37E-4 3.36E-4

o Thyroid ’ 5.99E-2 ' 5.96E-2 .

See footnote(s), last page of tab]e{
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Table 5.2 (Continued)

Final = . Proposed
Part 61 Part 61
II. Other Long-Term Exposures:
Offsite releases from
intrusion
o Waterborne (mrem/yr) , '
Body 1.16E-2 1.17E-2
Bone 2.42E-2 2.43E-2
: Thyro1d _ 4,78E-4- -4.78E-4
o Alrborne (man-mrem/yr) )
: Body - - 2.39E-1 2.39E-1
Bone 2.25E+0 2.25E+0
Thyroid .8.62E-2 8.62E-2
I11. Short-Term Whole Body '
Exposures (total man-mrem over 20 yrs):
Occupational _ ' :
o Process by waste** - +4 . 50E+5 +4.60E+5
generator , _
o Process by regional 1. 25E+5 1.25E+5
process center '
o Waste transport 4.97E+6 4.92E+6
o Waste disposal 2.14E+6 2.11E+6
To population
o Process by waste** +1.26E+2 +0.
: generator
o Process by reg1ona1' 0. 0.
process center A
o  Waste transport  4.76E+5 4.72E+5
IV. Costs (total $ over 20 yrs):-
Waste generation and ,
transport : o N
o Process by waste** +8.20E+7 +7.70E+7
generator '
o Process by regijonal. 3.63E+7 3.63E+7
process center .
o Waste transport 1.72E+8 1.71E+8
Waste disposal
o Design & op. 3.50E+8 3.50E+8
o Postoperational
Closure 3.87E+6 3.87E+6
Obs. & maint. 1.13E+6 1.13E+6
Inst. control 1.57E+7 1.57E+7
Total post op.  2.07E+7 2.07E+7
o Total disp. cost 3.71E+8 3.71E+8
~5.76E+2

o Unit cost ($/m3) 5.73E+2
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‘Table 5.2 (Continued)

. o ~ Final Proposed
- o ‘ Part 61 ‘ Part 61
V. . Energy Use (equ1va1ent - -1.42E+6 -1.97E¥6.
~galTons of fuel o1 1) **: - o o
VI. land Use (m2): . 2.25E45 2. 24E+5
VII. Waste Volume (m3):
Volume acceptable , o
o -Class A unstable 4,23E+5 4,23E+5
o Class A stable ~ 1.61E+5 1.61E+5
0o Class B : - 5.95E+4 5.95E+4
v o Class C . 3.47E+3 _ 0. :
~0. HWF - A _ 0. 0. .
0 Total volume ‘ 6.48E+5 6.44E+5
-acceptable L I ,
Volume not acceptable 2.20E+4 - 2.74E+4

-% ~ )
*The notation 1.84E+2 means 1.84 x 102.
X

In this table, population exposures due to waste pPOCESSIng by
waste generators, occupational exposures due to waste processing
by waste generators, and energy use are presented as impacts

and costs in addition to those associated with the base case

as set forth in Chapter 4.

As dlscussed earlier, the calculated increase in intruder exposures at 500 years
for the final rule case is probably an overestimate, since no credit is taken
for an intruder barrier after 500 years. If a factor of 10 credit at 500 years
is assumed for layered waste, then individual intruder 1mpacts associated with
the final rule case would be’ the following:

Body " Bone  “Thyroid

Intruder-construction ‘2.37E+0 ~ 1.09E+1 . 2.04E+0
scenario (mrem/yr) ' ‘

Intruder-agriculture  2.52E+40 6.70E+40  7.75E+0
scenario (mrem/yr)

As- shown, if such credit is taken, the difference in potential inadvertent
intruder impacts between the final and proposed rule cases is significantly
reduced.
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A reduced amount of waste processing is also projected for the proposed rule o
case relative to the final rule case. This results in somewhat lower population \~,J
exposures due to waste incineration for the proposed rule case as well as lower ’
total waste processing costs and occupational exposures. Most of these dif-

ferences are due to the increased use of volume reduction technology for the

final rule case. Unit disposal costs are slightly raised for the proposed rule

case, however, which is due to the reduced volume of waste delivered to the

disposal facility. i

Overall costs to disposal facility customers, however, would be reduced. Under

the Final Part 61 rule, waste streams having a transuranic content between 10

and 100 nCi/gm must be stabilized and disposed as Class C waste. Approximately

3500 m3 of waste (after processing) is estimated to fall within this class.

.If the Tlimit were 10 nCi/gm, then this waste would be projected to be unaccept-

able for near-surface disposal. (The difference between the non-acceptable

volumes for the two cases is about 5400 m3, which is about 1900 m3® higher than

the Class C waste volume. This increase in volume is due to increased waste

processing by volume reduction assumed for the final rule case. If waste

processing were to result in the waste stream being unacceptable for near-

surface disposal, then the processing would not be performed.) Costs for the

additional processing run at an average of about $1428 per m3 of packaged waste,

much of which is due to increased use of volume reduction technology for the

final rule case. If the waste streams in question were merely stabilized, then
stabilization costs could be as low as $450/m3, although disposal costs (due

to -the increased volume) would be somewhat raised. This may be contrasted by

estimated costs for disposal into a geologic repository. Based upon an estimated
$5200 per m® of waste, which includes costs for retrievable storage, -retrieval, (~_Ji
processing, transportation, and disposal, costs for geologic disposal of 3500-

5400 m3® of waste would run at about $18.2 million to $28.1 million over 20 years.

Isotopes Considered for Waste Classification Purposes

In the draft EIS, a total of 23 different radionuclides were considered in the
numerical analysis. These nuclides were nearly all moderate- or long-lived
radionuciides. Based upon these 23 radionuclides, concentration limits were
proposed in the proposed Part 61 rule for 11 individual radionuclides plus
alpha-emitting transuranics, enriched uranium, and depleted uranium. The "
individual isotopes included 3H, 14C, S5O9Ni, GéNi, 60Co, 94Nb, 99Tc, 1291, 135Cg,
137Cs, and 241py (a beta emitter). For the final rule, limits for 135Cs,
enriched uranium, and depleted uranium are eliminated, as are limits for SON
and 94Nb except as contained in activated metal. A separate limit for 242Cm,

a transuranic nuclide with a 162.9 day half-life, is provided.

The isotope deletions came about principally in response to commenters on the

proposed Part 61 who were concerned regarding the costs. and ‘impacts of compliance

with the waste classification requirements. In particular, many commenters

were concerned that they would have to directly measure every isotope in every

waste package. This would be difficult since measurement of many of the listed
isotopes--which would usually be present only in trace quantities--could not

be performed except by complex radiochemical separation techniques by labora-

tories. (Isotopes which are pure beta emitters, for example.) Commenters were
concerned that costs and personnel radiation exposures would be significantly :
increased. ' (~—j
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Déve]opmént of a workable approach to compliance with the waste classification
requirement received much attention between the time of preparation of the draft
EIS and preparation of the final EIS. A preliminary draft of a technical posi-

‘tion paper on compliance was prepared and forwarded to a number of interested

parties. (Ref. 6) - This technical position is discussed further below. To

- further ease the burden of compliance, the number of isotopes listed in the

waste classification table were reduced to those judged to be needed on a generic
basis for waste classification purposes, as well as those judged to be most’
needed for assessment of potential impacts from groundwater migration. "Other
isotopes may be added later either generically or in specific waste streams.

Cesium-135 was removed because it is present in wastes in very small concentra-
tions, and because Cs-135 is a pure beta emitter which is very difficult to-
measure. Waste classification for waste containing Cs-135 will be determined
by the presence of other isotopes such as Cs-137. Similarly, the radionuclides

- Ni-59 and Nb-94 have been removed except as they may be contained in activated

metals. Based upon’ examination of the waste source data used for the EIS, these
nuclides are, at this time, believed to be present in reactor wastes (other
than act1vated—metals) in such small concentrations as to be insignificant.
Again, other than the possible case of activated metals, waste classification

of waste containing Ni-59 and Nb-94 will be determined by other isotopes.

Uranium has also been removed as a limiting element for waste classification.
Analysis of the data base for the Part 61 EIS indicates that the types of uranium-
bearing wastes being typically disposed of by NRC licensees do not present a
sufficient hazard to warrant limitation on the concentration of this:naturally '
occurring material. Both depleted and enriched uranium typically do not contain
daughter products in any quantity because of the relatively short time since the
uranium was refined from ore, compared to the half-1ives of the uranium isotopes.
The daughter products are disposed of primarily as uranium mill tailings.

However, NRC is aware of some uran1um-daughter-contam1nated material which is
typ1ca11y being stored today and which may in the future be disposed as low-level
waste. In addition, there are quantities of low activity waste material which
also may be sent to disposal sites and which are not covered under the Atomic

Energy Act and are not subject to NRC license. Such material may be generated

by rare earth processing facilities, for example. This material, which is pri-
marily contaminated soil, has charactenshcs suff1c1ent]y d1fferent from other.

low-level waste streams that separate treatment is warranted. NRC staff intends
to examine specific disposal guidance for such material in the near future.

The remaining 1sotopés'1n the waste classification table are included due to
(1) their presence in a wide variety of waste types, (2) concern due to their
radiotoxicity, or (3) their importance in the groundwater migration pathway.

. The radionuclide curium-242 was deleted from the overall combined transuranic

limit and is considered separately for waste classification purposes. While
Cm-242 is a re]at1ve1y short-lived nuclide (163 days), it decays to plutonium-
238, an alpha emitting transuranic nuclide with a half-1ife of nearly 90 years.
A concentratlon of- 20,000 nanocuries per gram for Cm-242 w111 result in a
concentration of 100 nhanocuries per gram of Pu-238.

Several commenters on the proposed rule 1nqu1red about the disposal of waste
containing radium-226, a radioisotope which is not currently listed. It appears "
that there are tw01types of radium wastes to be considered: (1) small concen-
trated sources of radium such‘'as radiation sources or luminescent dials, and

(2) wastes which contain small amounts of radium incidental to other radio-
isotopes, such as radium contained in wastes from uranium separation processes.
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The former is not subject to regu]at1on by the Comm15510n, s1nce radium is a
naturally-occurring isotope and is not included in the provisions of the Atomic
Energy Act of 1954, as amended. The Environmental Protection Agency has a .
program for co]]ectlon of radium sources. This program may be phased out in’

the next few years. Such sources are expected to be transferred to the Depart-
ment of Energy for storage and disposal.

.As for radium incidental to other types of waste, the Commission has made provi- -
sions for disposal of small quantities of uranium tailings as Class A waste. .
“For purposes of this provision, a small quantity is defined as 10,000 k11ograms
~containing not more than 5 millicuries of radium-226. This concentratlon is
typical of uranium mill tailings (0.5 nanocuries per gram). - The quantity of
radium-226 is that contained in 150 pounds of natural uranium at equilibrium

with its daughter products 10 CFR Part 40 permits some persons to possess. _
and use under general license 150 pounds of source material per year. Permitting .
the disposal of such a quantity in a near-surface disposal facility is judged to-
“be acceptablé. For large quantities, an additional evaluation would be appro-
priate. As discussed above, NRC staff plans to further examine guidance for
disposal of such waste mater1a] in the future.

For the final Part 61 rule, limits for alpha-emitting transuranic radionu-

" clides are given not in terms of individual radionuclides, but in terms of
combined concentration limits for all a]pha-em1tt1ng radionuclides having half
lives greater than five years. This approach is believed to be the easiest to
comply ‘with by most licensees, although NRC recognizes that there may be ‘excep-
tions to this based upon the part1cu1ar distribution of transuranic isotopes
within a particular licensee's waste. A discussion of the process by which NRC
converted from individual transuranic rad1onuc]1de limits to a single comb1ned
1imit is included in Appendix C.

Volume Reduction

Some commenters were concerned that the waste classification requirement would
d1scourage volume reduction. This conhcern is believed to be alleviated by the
increase in the Class C waste disposal limits. As an illustration, the volumes
of waste determined to be unacceptable for near-surface disposal under extreme
volume reduction conditions (waste spectrum 4) may be compared aga1nst the -
proposed and final Part 61 limits.

- These comparative volumes are as follows: , N

Percent of Total

Unacceptable Volumes (m3) Generated
Proposed Part 61 Limits 9.42 E+3 . 4
Final Part 61 Limits : 1.93 E+3 » , 1

Compliance with Waste Classification

As discussed above, many commenters on the draft Part 61 rule were concerned
regarding acceptab]e procedures for determining compliance with the waste
classification requirements. The concern focused on how one estimates and
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