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THE IMPLICATIONS OF RCRA REGULATION FOR THE 
DISPOSAL OF TRANSURANIC AND HIGH-LEVEL WASTE1 

In May of 1987 the Department of Energy (DOE) published a 
ruleinterpreting the definition of "byproduct" under the Atomic Energy 
Act. This byproduct rule clarified the role o f  the Resource Conservation 
and Recovery Act (RCRA) in the regulation of DOE's radioactive waste 
management activities. According to the rule, only the radioactive 
portion of DOE's mixed radioactive and hazardous waste (mixed waste), 
including mixed transuranic (TRU) and high-level waste (HLW), is exempt 
from RCRA under the byproduct exemption. The portion of a waste that is 
hazardous as defined by RCRA is subject to full regulation under RCRA. 
Because the radioactive and hazardous portions of many, if not most, DOE 
wastes are likely to be inseparable, the rule in effect makes most mixed 
wastes subject to dual regulation. The potential application o f  RCRA to 
facilities such as the Waste Isolation Pilot Plant (WIPP) and the HLW 
repository creates unique challenges for both the DOE and regulatory 
authorities. Strategies must be developed to assure compl iance with RCRA 
without either causing excessive admintstrative burdens or abandoning the 
goal of minimizing radiation exposure. This paper will explore some o f  
the potential regulatory options for and recent trends in the regulation 
of TRU and HLW under RCRA. 

, .. 

INTRODUCTION 

The Resource Conservation and Recovery Act (RCRA) of 1976 and its 
implementing regulations created a complex hazardous waste management 
system for owners and operators of facil ities that generate, transport, 
or treat, store, or dispose (T/S/D) of hazardous waste. The intent of 
RCRA Subtitle C, codified in Title 40 of the Code of Federal Regulations 

protect human health and the environment from releases or 
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Dotential releases of hazardous chemicals into the environmenb. Sub tl e 
C defines the universe of wastes requiring RCRA regulation on the basis 
of characteristics exhibited by wastes or by 1 isting particular waste 
streams and chemical s. 

Radioactive wastes are not covered by these waste definitions. In 
fact, source, special nuclear, and byproduct material as defined by the 
Atomic Energy Act (AEA) of 1954 are specifically excluded from RCRA 
regulation by the hazardous waste statute itself. Historically, 
therefore, radioactive wastes have not been regulated as hazardous wastes 
under RCRA. Because of recent developments, however, radioactive waste 
that is mixed with hazardous chemicals has become subject to regulation 
under RCRA. The implications of RCRA regulation of "mixed" waste differ 
somewhat depending on the degree o f  radiation hazard posed by the 
radioactive component. The higher the radiation level of the waste, the 
more problematic is its regulation according to standard RCRA procedures. 
This dtscussion focuses on waste characterized by long-1 ived radioactivity 
and potential f o r  high hazard to personnel, the transuranic fTRU) and 
high-level wastes (HLW), 

A l l  of the HlW cfesttned, for the geologic repository mandated by the 
Nuclear Waste Policy Act and the TRW wastes destined; for the Waste 
Isolation Pllot Plant (WIPP) i n  Carlsbad, New Mextco, are covered by A W s  
deftnit ions for source, spec fa1 nuclearr and byproduct materdai . Both 
radioactive waste types could, however, also be construed as mixed waste 
if their nonradioactive components meet RCW's definftions, Many TRU 
wastes are contamhated w i t R  solvents and heavy metals classified as 
hazardous under RCRA and are clearly mfxed wastes, Thus, regulation af 
some TRU wastes under RCRA: 1s certain, and an application for a RCRA 
permit for the WIPP is alreadjf being prepared. The situation for HtW i s  
not as certain. Much HLV does contain RCRA-regulated heavy metals. 
Depending on the process that generated the waste, these metal species may 
be present at levels that are sufftcient to exceed RGRA's regulatory 
thresholds, But the behavtor o f  these materlals under the conditions of 
EPACs waste characterization tests also depends to an important degree on 
waste form. Vitrified HLW, for example, i s  not likely to leach sufficient 
quantities o f  these metals t o  deem it to be hazardous under RCRA. At the 
moment, therefore, it is unlikely, or at best uncertain, that vitrified 

The purposes o f  this paper are to review the history of mixed waste 
regulation, discuss the areas of potential concern in regulating 
high-hazard mixed wastes under RCRA, and evaluate the potential options 
for dealing with the problems created by dual regulation. 

\:.: 

LW will be interpreted to be a mixed waste. 

REGULATORY H 

The AEA originally authorized the Atomic Energy Commission (AEC) to 
When the AEC 

was replaced by the Nuclear Regulatory Commission (NRC) and the Energy 
Research and Development Administrat ion (ERDA) , the direct predecessor of 
gulate all uses o f  atomic energy and nuclear materials. 



3 

DOE, the NRC was given licensing authority only over the commercial 
nuclear industry. The ERDA/DOE retained discretionary authority to 
protect public health and safety from its own activities involving source, 
special nuclear, and byproduct materials. 

Section 11 of the AEA defines the terms "source," "special nuclear," 
and "byproduct material .'I The byproduct definition, an important 
consideration in RCRA regulation, is as follows: 

"The term 'byproduct material ' means (1) any radioactive material 
(except special nuclear material) yielded in or made radioactive 
by exposure to the radiation incident to the process of producing 
or utilizing special nuclear material, and (2) the tailings or 
wastes produced by the extract ion or concentrat ion of uranium or 
thorium from any ore processed primarily for its source material ." 

Source, special nuclear, and byproduct maeerial themselves are 
specifically excluded from RCRA's statutory definition of "sol id waste. " 
In addition, Section 1006(a] o f  RCRA states that "Nothtng t h i s  chapter 
shall be construed to apply to... any activity or subs ce which is 
subject to.. .the Atomic Energy Act of 1954, except t o  the extent that such 
appl icatlon [or regulation) is not inconsistent with the requirements o f  

Teohnfcal dtfferences do exfst between the requirements f o r  . . 
radfoactive materials vs haz 
t Ion exposure, dtfferences 

These differences were construed as 
hereforel DOE managed t 
regulated under RCRA beca 

the fnconsistency fnterp The NRG siemdlarly exerctsed sole 
regulatory authority over a1 radioactive wastes without regard to 
the possible presence o f  RCRA hazardous components. 

Many radioactfve wastes are, however, mixed with RCRA-regulated 
hazardous constituents, such as organic chemicals and heavy metals. In 
1984, the Legal Environmental Assistance Foundation brought suit against 
DOE for failure to comply with RCRA i n  managing Its hazardous wastes. A 
Federal court in Knoxville, Tennessee ruled that application o f  RCRA to 
DOE'S hazardous wastes was not inconsistent with the AEA, and DOE was 
ordered to seek a RCRA permit for its Y-12 Plant. Subsequently, all DOE 
installations that manage hazardous wastes were required to apply for RCRA 
permits and establish RCRA compl iance programs. The situation with regard 
to mixed radioactive and hazardous wastes was, however, still not 
perfectly clear. The DOE bad not yet promulgated its final "byproduct" 
rule and the definition of what materlals DOE intended to continue to 
exempt from RCRA reg se grounds was therefore not uncertain. 

Meanwhile, the studying the mixed waste problem for 
wastes under Its jurisdiction for some time and was actively negotiating 
agreements for dual regulation o f  commercial mixed waste with the 
Environmental Protect ion Agency (EPA) . U1 t imatel y, the €PA elected to 
formalize its obligation, and that of the states that are authorized to 
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administer the RCRA program in lieu of EPA, to regulate the hazardous 
portion of mixed waste, whether it originated from DOE or the commercial 
sector. On July 3, 1986, EPA published a notice informing the states that 
in order to obtain and maintain authorization to administer Subtitle C of 
RCRA, they must also gain authority to regulate the hazardous components 
of mixed waste. Authorized states were required to modify their programs 
within one year of the notice date or, if a change in a state statute is 
required, within two years of the notice. The EPA's notice also 
acknowledged the DOE controversy over the "byproduct" definition, the 
preeminence of AEA requirements in cases of inconsistency between AEA and 
RCRA, and the applicability of the requirements of AEA and Executive 
Orders concerning national security information and restricted data. 

.. ... 

In November, 1986, DOE informally proposed to the EPA that HLW and TRU 
wastes be exempted from regulation under RCRA because the practices in 
place for managing the radioactivity o f  these materials also result in 
control of their chemical hazards. In response, EPA formed the Mixed 
Energy Waste Study (MEWS) task force to evaluate DOE'S proposal. In a 
June, 1987 memorandum, 3. Winston Porter, EPA's Assistant Administrator 
f o r  Solid Waste and Emergency Response, made the following statement: "In 
March o f  this y S task force jssued )Os fr"na1 report which 

extent, DOE management o f  high-level and 
equivalent OF superior to RCRA requ frements. 

€erta.fR areas o f  their waste management ogeratfons, however, such as 
groundwater monftorhg and chemical anafys 1s o f  wastes were clearly 
deflctent. To date, no categors of DOE mZxed waste has been exempted from 
RCRA regulation as a result o f  the findfngs o f  the MEWS task force ... Thus, 
fl DOE mixed wastes are subject t a  RCRA regulations independent o f  the 
nature o f  the rad foactlve component. 

The role o f  RCRA in mfxed waste management at DOE facilities was 
finally clarified by DOE'S finaT rule published on May 1, 1987 (10 CFR 
962), which made DO€ mixed waste streams also subject to dual regulation. 
f n  DO€ byproduct waste streams containing both hazardous chemicals and 
radionuclides, only the radionuclides themselves are now excluded from 
RCRA regulation. The nonradioactive portions of such waste streams are 
subject to regulation under RCRA if they meet the definitions of hazardous 
waste. As a consequence of these developments, management; and disposal 
methods for mixed wastes have also changed greatly throughout the DOE 
system and most DO€ sites have applied for RCRA T/S/D permits. The dual 
regulation of mixed waste requires that waste management practices and 
regulatory compliance activities be modified to accommodate RCRA's 
requ i rement s . 

PROBLEMS IN RCRA REGULATION 

regulations for managing h 

RADIOACTIVE WASTES 

ere not formulated 
with the radioactivity of mixed wastes in mind. Radioactivity requires 
avoidance of personnel exposure and creates problems in applying RCRA's 

http://erta.fR
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standard methods of hand1 ing, storage, treatment, and disposal. The fact 
that many of the wastes under consideration here are derived from 
classified defense activities also requires that special attention be paid 
to safeguarding national security interests. Sect. 1006 of RCRA directs 
that AEA supersede RCRA where their requirements are inconsistent. In 
assessing the tractabil Sty of the problems associated with managing 
radioactive waste under RCRA, a determination of whether the areas of 
concern constitute inconsistencies between the two statutory authorities 
must be made. Irreconcilable conflicts could exist where there is no 
alternative technology available or when no flexibil ity for negotiating 
regulatory a1 ternat ives exists. 

Although the MEWS task force concluded, in general, that deep 
underground repositories represent a disposal technology that is superior 
to the near-surface land disposal allowed by RCRA, there were, 
nevertheless, four aspects of DOE's TRU and HLW management programs that 
do not comply with RCRA requirements. These were waste characterization, 
groundwater monitoring, inspect ion of storage areas, and independent 
oversight. It is in these areas that the application of standard RCRA 
procedures may present safety or security problems. The waste 
characterization and inspection requirements would appear to be the most 
problematic because of the potential for waste management personnel to 
suffer radiation exposures in excess of acceptable levels. There is, 
however, some flexibility already built into the existing requirements and 
other mechanisms exist for negotiating viable alternatives where none 
exist at the moment. For example, RCRA's waste analysis requirements do 
not dictate the necessity for laboratory €esting. They may instead be met 
by evaluating information on the processes that produced the waste and 
inferring the presence of hazardous constituents. Therefore, waste 
characterization requirements are not 1 ikely to produce an irreconcilable 
conflict with AEA. 

Inspection requirements would be more difficult to meet, but it is 
technologically feasible to use a1 ternatives to visual inspections by 
people, and solutions to this problem may be negotiated under some of the 
options discussed below. Inspections and independent oversight also need 
not pose national security risks. Any required inspections could be 
carried out by EPA personnel who have proper security clearances. There 
are already provisions in RCRA for maintaining confidentiality, and. the 
dissemination of restricted information would not be required (Finamore 
1985). The NRC's regulation of the HLW repository will also provide the 
independent oversight found lacking in DOE's practices by the MEWS task 
force. The requirement for groundwater monitoring could represent the 
most serious technical obstacle. Groundwater we1 1s may represent a threat 
to the integrity of a deep geologic repository and its ability to isolate 
wastes from the environment. Resolution of conflicts in this area may 
have to rely on the application of regulatory flexibility fn negotiating 
reasonable technical a1 ternat ives Mechanisms for such negotiations exist 
and will be discussed below. 
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Thus, it is unlikely that the areas identified as problems represent 
irreconcilable confl icts between statutory requirements. In fact the MEWS 
task force concluded that RCRA regulation of HLW and TRU waste management 
would not significantly change management of these wastes at DOE 
facilities. 

POTENTIAL OPTIONS FOR RESOLVING CONFLICT 

Several avenues for resolving any problems or uncertainties in RCRA 
regulation for HLW and TRU waste exist. These include resolution through 
interagency negotiation between DOE and €PA and use of vehicles, such as 
a Memorandum of Understanding (MOU), to formalize agreements; the 
possibility for a legislative solution in the form of a statutory 
amendment to RCRA or the AEA; and flexible interpretation and use of 
existing regulatory mechanisms, or modifications to them, by €PA. It 
should be noted that many o f  the options discussed are based on both 
legislative andl regulatory precedents for the avoidance o f  dual 
regulation. The existence of these precedenEs argues f o r  the 
desirabS1 ity, generalc o f  such a goal, Furthermore, avoidance of dual 
regulation Is quently justtf fed by the argument that regulations under 
the many statutory authortties avatlable to; EPPii provide equivalent 
protection i n  cases o f  overlap. (See, for example, the dfscussion o f  
permits-by-rule, below.)! A simllar argumenE could read$ly be made for the 
regulation of the HLW repository, whSch i s  00 be licensed by statutory 
requirement by the NRG and must conform t many requirements for the 
control o f  radlation ards that are: ar more strict than the 
requ81rements of RCRA. T I Weal cl hate wtll so obvfously influence 
the viability of each o required to implement 
effective solutions vfa the various options mighE be critical for speciflc 
projects and might therefore influence their appropriateness. 

Jnteraaencv Aar cements 

A MOO between DOE and €PA that addresses some o f  the key concerns 
common to most mixed waste management, such as the n minimize 
radiation exposures, already exists, but only in draft For these 
issues, the MOU, if it can be finalized, potentially provides a mechanism 
for the two agencies to agree that alternatives to the standard RCRA 
approaches to waste management are necessary and acceptable. With such 
an agreement already in place on across-the-board issues, other 
negotiations, such as those required to permit a particular DOE facility, 
could proceed beyond basic issues and focus on questions not already 
covered. Such additional questions are anticipated to be largely 

In additlaru, the t 

The Uranium Mill Tail ings Radiation Control Act (UMTRCA) of 1978 
provides a precedent for statutory change to exclude selected forms of 
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mixed waste from RCRA regulation. The management of mill tailings has 
some elements in common with that of HLW because, unlike TRU waste 
disposal, HLW disposal hill be regulated by the NRC as is management of 
uranium mill tailings at active uranium mills. Uranium mill tailings are 
a waste that is "mixed" in that it contains both byproduct radionuclides 
and nonradioactive chemicals that potentially meet the definition for 
hazardous. The UMTRCA, however, amended the AEA's definition of 
"byproduct material" to include the "tail ings or wastes produced by 
extraction or concentration of uranium or thorium from any ore processed 
primarily for its source material content." As a result, both the 
radioactive and nonradioactive components of tail ings are covered by the 
definition of "byproduct" material, and RCRA does not apply to tailings 
even if the materials in the nonradioactive component otherwise meet 
RCRA's definition. 

Although RCRA does not apply to uranium mill tailings, they are still 
managed under appropriate standards that protect human health and the 
environment. Section 192 of 40 CFR contains EPA's implementing 
regulations for radiation control for tail ings. These regulations provide 
(1) health and environmental protection standards for DOE'S Uranium Mi?l 
Tail ings Remedial Act ion Program (U P) for residual radioactive 
material (mostly tail tngs] from inactf anfum mills and 12) health and 
environmental protect ion standards for managem 
material at factl ittes 1 tcensed by the NRC f 
regulations), Although dOE Os self-regulat 
materials the Department abfdes by these 
these regulatfons appl tes the 
CFR 264) to uranium m+ll tat1 
anj component of uranium m.E however, the rest o f  REM's 
implementhg regulations do not apply t o  these materfals. The absence o f  
direct RCRA regulation of all aspects o f  uranium mitt tailfngs management, 
however, allows for protection from personnel exposure withoue viol at ing 
the appropriate regulatory authority. The suggest ion is that  an 
amendment, either to RCRA or AEA, could provide a simi?ar clearcut 
exemption of HLW from dual regulatlon. The fact that the HLW repository 
will be licensed by the NRC and will conform to stringent environmental 
protect ion sta for radioactive materials supports such an option. 

Because RCRA does 

flexibil itv in Imolementina or Modifvina Existina Reaulations 

The existing RCRA permitting provisions under Subpart X for 
"Miscellaneous Units" could also provide a flexible alternative for 
esolving concerns about national security and personnel exposure. Or 

modification of other elements of RCRA's existing regulations could 
r address ing radiation hazard concerns. 

ubpart X of 40 CFR 264 (52 FR 46946), covering the management of new 
xisting miscellaneous T/S/D units, provides a mechanism for 



8 

permitting a geologic repository. "Miscellaneous unit" is an inclusive 
term covering T/S/D units that are not described by the other subparts of 
Part 264, not regulated as underground injection wells under 40 CFR 146, 
and not eligible for research, development and demonstration permits. 
Geologic repositories and thermal treatment units other than incinerators 
are specific examples of miscellaneous units. In contrast to the 
technological standards of 40 CFR 264 Subpart I through 0 applicable to 
other types of T/S/D units, the standards for miscellaneous units are 

I generic and qualitative. The EPA requires that the permit applicant 
translate these general standards into specific design and management 
practices for a given unit. This provides increased regulatory 
flexibil Sty while ensuring compl iance with the environmental performance 
standard of protecting human health and the environment. 

The flexible provisions of Subpart X provide a means for permitting 
unique facilities and for EPA to make case-by-case assessments of their 
technical merits. Their significance to DO€ is in the fact that this 
permitting mechanism can be used to negotiate nonstandard a1 ternatives for 
meeting RCRA requirements while minimizing problems such as employee 
exposure to radiation. The DOE i s  currently pre aring a Part B 

In the 
unl ikely event that the HLW repository also requires a RCRA permit, 
analyses and assessments required for? NRC 1 kensing of the repository 
could also suffice to fulfjl? the Onformation requirements for Subpart X 

application under Subpart X for a RCRA permit for t R e WIPP. 

perm.St -bu- rule 

Permitt fng-by-rule is another regulatory mechanism under RCRA that 
affords exemptfons of certain waste management actlvtties from RCRA permit 
requfrements. Fact1 i t i es  that meet the permit requjrements o f  other 
specified €PA regulatory programs are deemed to have RCRA permits without 
undergoing the RCRA permitting process. Under the current regulations, 
permits-by-rule are available for activities covered by EPA's ocean 
dumping regulations, for underground injection controls (UIC) under the 
Safe Drlnking Water Act (SDWA), and f o r  National Pollutant Discharge 
Elimination System permits under the Clean Water Act. Avoidance of dual 
regulation- and equivalency of protection under different €PA statutory 
authorities are among the underlying justifications for 
permitt ing-by-rul e. 

Extension o f  the rmit-by-rule concept to the HlW repository would 
avoid dual regulation if EPA were to promulgate a rule 
licensing by the NRC as a basis for permitting-by-rule 
justify issuance of such a rule, €PA would first need to 
of protection afforded by NRC licensing under 10 CFR 60. Although the 
repository is to be licensed by the NRC, the NRC's enforcement of the €PA 
regulations in 40 CFR 191 provlde additional grounds for issuing a 
permit-by-rule for NRC-1 icensed repositories. The 40 CFR 191 rule, 
however, was remanded to €PA for reconsideration of its groundwater 
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regulatory programs that are EPA's responsibil ity to administer. Granting 
a permit-by-rule for a facility permitted by the NRC, such as the HLW 
repository, differs radically from the precedent establ ished by the 
existing permits-by-rule approach. A permit-by-rule for the HLW 
repository would have to be tied to EPA's own HLW rule, which has been 
remanded, and that might suffice only if the HLW rule is in line with the 
SDWA. Therefore, it is unlikely that EPA will be able to modify 
regulations to accommodate a permit-by-rule in the near future, and this 
may not prove to be a very usefule option in practical terms. 

The most appropriate option for deal ing with inconsistencies between 
AEA and RCRA appears to be a class variance from requirements that could 
result in excess personnel exposure or endanger national security and 
permitting under Subpart X. The variance was suggested and postponed by 
EPA. The Subpart X permitting is currently available. Its primary 
disadvantage is that it would impose dual permitting requirements on the 
HLW repository, and it 3s not yet clear that HLW even meets RCRA's 
definitions o f  hazardous waste. Because the WIPP is exempt from N 
regulation, application for a RCRA permit for WIPP does not create a du 

Appllcation for a full RCRA permdt under Subpart ! does, however, have the advantage of demonstrating DOE'S 
ermlttdng situatforu. 

tory complfance ta  the; public. 

Regulating mlxed waste under RCRA i s  likely ts create additional 
admintstrative burdens but fs  unlikely t 
radioactive waste management at DO€ facil i t 1  
Framework provides suff icient flexibility 
concerns f o r  minimizing excess personnel exposwre t o  radtat ion. 
Permitting under Subpart X and varlances for activities that might result 
in excess radiation exposure or endanger national security could provide 
appropriate rellef from strict adherence to RCRA with only modest changes 
in the current regulatory structure. 
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