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NEWS & ANALYSIS 

ARTICLES 
Mixed Waste: A Way to Solve the Quandary 

by Anthony J. Thompson and Michael L Ooo 

Edi1on' Slmurtary: CIUTOllly, mi:ud ~ ...WU is regrdaud 
l1y bodt t1w N"RC and DOE IDtd6 tlw Atomic EMrgy Act (AE.4) and l1y EPA 
wndlr RCRA. DupiU tlw agenciu' ruunD'OIU and elaborau attempts to minim~ 
and avoid conjfica betv.ieen theM two rtpl.atory S1Chanu, a flmdamental conjli.ct 
mnain.s ~en tlw approacha that tM two statJaa t4U to rtp/ating wa.ste. 

A/fa' nvilwing tM djsparau miud-wa.su repl.atory schema o/tM AE4 and 
"RC.RA, tlw tlllthon OMlliM .JOIM of tM Uy incon.sistencia ~en lraz.tudous 
and radioactiw wasu managemmt and di.rpo.sal reqidrtmnlt:f WNkt' tM Acts, 
and uami1w tJw effect~ conjficu haw had on tM uUting mi.ud-wa.su ~nt. 
17wy conclwk that tM dMal replation of mi.ud ~ provida no discmaibl.e 
beMftt to /w1'IQ1I MaJzh "' tM emVonmost. In nsponM to tM apparntl and 
IUt4bautJ p~ of tM cunvt1 ~ wlticll dt:riw /rOlll tlw N"RC '.r, DOE'.r, 
and EPA 's clabru to commonjMrisdicDon. tJw tulllwn •ggut tM ~ 
of a miud-wmu repl.atory SICM1M ba.sed on tJw recognition of tM plrysical 
prop#!l'fia of tM mauriaJ.s in qlU.Stion. '!My maintain that Wre an primarily 
two type3 of mi:ud ...WU .. wu tltaJ is prulominauly rodioactiwly ha:.tudous 
and wasu that ii predominauly chemically ~-and that regulatory 
reqidTDMnt:s should reflect theM differences. Undlr tMir approach, RCRA 's 
repl.atory S1Clle1M wocJ.d apply to a miud ...WU that contains low leveLs of 
radioactivity and ii prulominauly cllemicaJJy ~ wMna.r tM A.Lt's 
repl.atory ~ wocJ.d control tM management of a mi:ud ...WU that 
contailu t11fY significanl amowtt of radioacrivity. 1M t»llhon rt'View as modeLs 
far dwir ~approach, tM coopa'Oliw schema that tM NRC and EPA 
haw dneJo1* llNllr both tM A£4. as amentUd l1y tM Uraniwrt Mill Tailings 
and RadWion Control Act, and tM Nwckar Wa.su Policy Act, in repialing, 
rupectiwly, IU01liMm mill tailinp and ltigll-level ~at sita that will idlirrtauly 
be~ in perpetuity l1y tM DOE. 1M fact that tM approach tM authcn 
rtCOlfUM1ld 1ta.r WOl'Udfar mill tailings far""'°' a d«atk leads them to concUi.tk 
that a .Jimilar program can aLso be sw:casfaJJy appliul to tM mi:ud-wa.su crisis. 
17wy abo conclluk, ~. that wntil Uy replaton rtcogniu and accept that 
dw currart mi:ud-wmu aisi.r sunu not from tM ll1liqlU plrysical propertiu of 
tJw wasu blft /rOlll dwir ~ jwrisdictional attitwla, tM tni:ud-~ repl.atory 
.l)GUJll can only b«olM mon intracra1* and~ 

23 ~ 107°' 

T he currmt system for control and permanent disposal of 
mixed wute ii neither functional nor rational. Funda

mentally ill<ODCeived, the larJely nooelist.enl mixed-waste 

Mr. lbomplOD ii a panner and co-coordiJwor of the E.nvironmenl&l 
and Namral RelOCU'Cel sn>UP a& the law r11111 of Perkim Coie, iJI 
WulWl1to11. D.C. He speci&liza iJI enviroamclll&l law, conccnlr'llill1 
ill radiatiOD. riat uaeumau. and oc:cupatioaal bealth and aafety-re
lated maa.en. Mr. Goo i1 111 uaoc:W.e a& the wne office and &lao 
apecializ.ea iJI enviroamclll&l law. Tbe authors wiab to IR'Cfully IC· 

tnowled1e the u1it1&DC1 of Ma. Pa&ricia O'Toole, wbo labored over 
repealed dral'ta of thia 11W1ucripc. 

di.spoal system ia not hued oo the physical properties of the 
waste in queltioo. but rather oo artificial distincti.ooa between 
the replatory proarama under the Atomic Energy Ac:t (AE.A) 1 

and the Resource Conservation and Recovery Ac:t (RCRA). 2 

Despite RCRA fl006'1 mandate that RCRA yield to the AEA 
to prevent inconsistencies cau,,ed by clashing re,W.tory re
Jimea, the U.S. E.nviromnenw Protection Agency (EPA), the 

1. 42 u.s.c. 112011-2297. 
2. 42U.S.C.116901~ El..R. STAT. RCRA 11-78. 
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Department of Energy (DOE), and the Nuclear Regulatory 
Commission (NRC) have never realistically addressed the 
thoroughgoing inconsistencies between the acts. much less 
successfully invoked the authority of f 1006. Consequently, 
the management and dispoa1 of "mixed waste" has become 
a dilemma. 

The problem stems from the failure of Congress and the 
regulators to acknowledge the incompatibility of the AE.A 
and RCRA regulatory regimes. This failure bu led to both 
the creation of increasingly complex regulatory schemes 
by the regulators in an effort to avoid the appearance of 
incompatibility, and to the spending of millions, if not 
billions, of dollars on new technological "fixes" for mixed
waste disposal. Yet despite the proliferation of regulations. 
extensions, clarifications, and guidance, the basic situation 
remains unchanged: Permanent disposal capacity for much 
of the mixed waste in the United States is virtually nonex
istent, and intractable political and regulatory barriers im
pede its developmenL 

The present system is ineffective. FU'St, given the AEA 's 
stringent regulation oflow-level radioactive waste (LLRW), 
for wastes that are significantly radioactive, EPA 's assertion 
of RCRA jurisdiction over the chemically hazardous com
ponent of mixed waste provides, at best. a marginal envi
ronmental benefiL At worst, it detracts from public health 
and the environment by unnec;essari.ly divertin1 resources 
to deal with an artificial problem and by requiring long-term 
storage of some dangerously radioactive m&1erials. Simi
larly, for wastes that are primarily hazardous, such u many 
scintillation fluids containing low levels of radioactivity, 
assertion of AE.A jurisdiction may also be unnecessary and 
ill-advised. 

For the large portion of the mixed-waste stream that 
contains significant levels of radioactivity and cannot be 
readily incinerated, the primary long-term hazard is radio
activity, not chemical toxicity. Potentially lethal doses of 
radioactivity from these wastes cannot be perceived by 
human senses and, whereas the toxic components of chemi
cal mixtures can be treated, neutralized, or destroyed, only 
time and transmutation can eliminate radioactivity. Mon>
over, some radioactive materials remain hazardous for hun
dreds or even thousands of years. 

One solution to this problem is relatively straigluforwud. 
It would address the severalfold problem of the current 
system by focusing on the physical properties of the mate
rials, their relative potential hazards, and the mandate o( 
RCRA § 1006. By focusin1 on waste cbancteristics, better, 
more efficient regulation is more readily achievable. Ca• 
gorizing waste based on its hazardous characteristics allows 
simple placement of control of the waste under the authority 
of the agency best equipped to regulate the particular ma
terial. Under this system. where mixed waste is composed 
primarily of chemically hazardous components. such u 
fluids that are readily incinerable and contain very low 
levels of radioactivity, the NRC and EPA should be directed 
to exempt such materials from most applicable AEA re
quirements in a fashion similar to the NRC-s proposed 
below-regulatory-<:oncem policy. Where the primary hazard 
from a mixed waste is radioactivity, the AE.A, not RCRA, 
should assume the dominant role in the regulation of mixed 
waste. Aca>rdingly, mixed waste would be subjec:t to only 
one set of regulations that are designed to eliminate and 
minimiu, respectively, both the chemical and the radioac-

tive hazards of mixed waste. Disposal could take pl.ace at 
commercial LLRW dispoal sites or at the DOE-owned and 
operated sites licensed in perpetuity by the NRC. EPA would 
retain both an advisory role through the Federal Radiation 
Advisory Counsel and an affirmative regulatory role 
through its authority under Reorganization Plan No. 3 to 
promulgate "generally applicable standards" for the pro
tection of the public from off-site releases of radioactivity.> 
A role for public participation and oversight at the DOE's 
LLR W dispoal sites could also be incorporated into such 
a system. 

Ample statutory and practical precedent exists for such 
a system. and is discusaed in this Article. Although RCRA 
§1006 provides a meam to resolve the existing inherent 
regulatory conflicts, all parties involved in the mixed-waste 
quandary would be fu more comfortable with an explicit 
congressional blessing. To justify any such congressional 
action. the c:ue must be made through an analysis of both 
the origins of the mixed-waste crisis and the merits of 
deferrin1 to the AE.A radioactive waste management system. 
nus Article is a preliminary attempt at such an analysis. 

The Oricim of Miucl Wute 

TM A.£4: A Compnlwnsiw SySUMjor NucUiJr-R.elaud 
Maurial.r 

Analysis of the present mixed-waste system and the u
sociated quandary requires an understanding of the origins 
of the AEA system for defining and regulating radioactive 
waste. Contrary to popular opinion, the AE.A, not RCRA. 
wu the nation's first ''cradle-to-grave" waste manage
ment sy~ predating RCRA by almost 30 yean. Two 
important facets of the AE.A regulatory scheme for radio
active materials bear on the mixed-waste issue. First, the 
AE.A doea not have the scope of a general environmental 
statute. It is deliberately limited to regulation of nuclear 
materials created by, used in. or associated with the nuclear 
fuel cycle and the use of radioactive material in medical 
or experimental activities. Second, its system for control
lin1 haz.arda from radioactive materials wu envisioned 
to be both stringent and comprehensive, despite its limited 
scope. 4 By enactins the AEA in 1947, and amending it 
in 1954, Congress surely did not contemplate that another 
equally complex system. namely RCRA, would be simul
taneously imposed on materials fallin1 within the AE.A's 
scope. 

0 TM LbrtiUd Scope. The enactment of the AEA WM a 
reaction to the Manhattan Project weapom development pro
pun and the subeequent creation and growth of the civilian 
nuclear power indulary. ~ a result, and because naturally 
occunin1 radioective materiala are ubiquitous in the environ
ment, Conan- and the Atomic Energy Commission (AEC), 
which subeequeotly split to become the NRC and the DOE, 
dell"berately limited the ~of AEA regulation to specifically 
defined nuclear materials. 

3. Rears. Ptu No. 3 o11m. 35 Fed. Res. 1.5623 (1970>. IYpmutt 
ilt 5 U.S.C. 1pp. 11 112, iJNl bl 14 SW. 2086 (1970). 

4. NRC. NUREO 1310. NAruuu.Y OccvuINo AND ACX21.UA· 
roa Ploouc:m ~ MATUJAU 16. 17 (1917). 

' · Id. 11 16. 
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The narrow circumscription of the definitions of materials 
subject to the AEA demonstrate this limited scope. For 
example, Congress and the AEC/NRC created a definition 
of regulated "source material" that excludes natural ura
nium and thorium ores until they are removed from their 
place in nature and unless they equal or exceed 0.05 percent 
by weight of thorium or uranium. 6 Congress defined "spe
cial nuclear material" (used in nuclear weapons) by refer
ence to .. uranium enriched in the isotope 233 . .. or 235, '' 7 

and the NRC added that such material must be "capable of 
releasing substantial quantities of atomic energy." 1 Simi
larly, the definition of "byproduct material" is keyed to 
either the production and me of special nuclear material or 
to uranium mining or milling. 9 F'mally, both Congress and 
the NRC defined the LLRW by reference to radioactive 
materials that either contain, or are themselves, materials 
subject to AEA regulation. but which are not high-level 
waste, transuranic waste, spent nuclear fuel. or uranium 
mill tailings. 10 

Through its language, the AEA attempts to be exclusive 
in its approach to determining the materials it regulates, as 
opposed to RCRA. which tends to be inclusive. This ap
proach is also reflected in the overall regulatory philosophy 
of both the AEC and the NRC. Moreover, the AEA defini
tions, such u that for byproduct material. are inherently 
process-specific, whereas RCRA definitions are based on 
both a waste's characteristics and/or the processes from 
which the waste arises. 

D TM Comprelunsiw Nalllre of AU Coverage. Neverthe
less, because the AEA represents perhaps the first attempt by 
the U.S. government to respond to an environmental and public 
health baz.ard, it goes to great lengths to ensure complete 
control over materials falling within its scope. Indeed, in the 
early days of the AEA and the AEC, the entire nuclear industry 
was created, owned, and monopolized by the federal govern
ment 11 'The government owned all source material and, even 
today, requires a license for ita mere poaession. Congress also 
made clear that, like no industry before it, the nuclear power 
industry would be comprehemively regulated from its incep
tion on a cradle-to-grave buia. Moreover, the AEA preempted 
state regulation of radioactive hazards for materials subject to 
the AEA. 11 Thia comprehensive and preemptive authority wu 
implemented through regulations that required the tracking, 
accounting, and regulated disposal of all the materials through
out the United St.ates that are subject to the AEA. ~originally 
conceived, that system wu int.ended to address permanently 
the b.az.ards from radioactive Waste. 

6. ~~ '42 U.S.C. 1201-4; 10 C.F.Jl f20.3(aX1S). 

7. '42 U.S.C. §201-4; 10 C.F.R. 120.3(16). 

8. 10 C.F.R. t20.3(a)(16). Coapaa abo defined tbe iam "spent 
nuclear fuel" by reference to the nuclear reactor cycle and defined 
the lmD ''hisb-level radioective ww.e •• by reference IO ''reprocessed 
spent nuclear fuel." ~~ Train v. Colondo Pub. Interest Reaearch 
Group, '426 U.S. l, 6 ELR 20S49 (1976). 

9. '42 U.S.C. f201'4(e); 10 C.F.R. 120.3(3) . 

10. •2 U.S.C. 1202lb(a); 10 C.F.Jl 161.2. 

11. HllC. NUREO 1310. 114pra ooc.e '4, at 17. 

12. ~'· 1.1 .. Nonbenl Swe. Power Co. v. Minnesota. '4-47 F.2d 11'43, 
1 ELR 20218 (8tb Cir. 1971). af/'d, 40' U.S. 103,, 1 ELR 204.51 
(1972); Plcific Gu a: Elec. Co. v. Swe Encrty Resou.rca Cocuer· 
varioa a: Dev. Comm'n, 461 U.S. 190, 191 , 13 ELR 20519, 20.520 
(1983). 

RCRA: Mi.ud Wa.su Co1M3 /lllO /king 

In 1976, because of the limited. though pervasive scope of 
the AEA 's regulatory scheme, Congress purposely excluded 
from the definition of solid waste under RCRA those ma
terials falling under the purview of the AEA. 13 RCRA 
§1004(27) excludes AEA controlled materials, including 
source, special nuclear, and byproduct material. from the 
definition of a solid waste. 14 This exclusion is also present 
in RCRA implementing regulations, issued by EPA at 40 
C.F.R. §261. 

Furthermore, Congress made clear that in cases of incon
sistency, RCRA would "yield" to other preexisting pro
grams, such u the AEA. According to RCRA § 1006: "Noth
ing in this Act [RCRA] shall be construed to apply to any 
activity or substance which is subject . . . to the Atomic 
Energy Act of 1954, except to the extent that such appli
cation is not inconsistent with the requirements of such 
Act." 1' This language has two equally important effects. 
rirst. it contemplates, to the degree practical. a system of 
dual regulation for materials falling under both RCRA and 
other statutes. To that extent, it can be viewed as important. 
although indirect, support for the concept of mixed waste 

and a complementary AEA/RCRA waste management sys
tem. Second. however, it makes clear that such a system 
must be complementary, rather than inconsistent, and that 
in cases of inconsistency, RCRA yields. 

RCRA f 1006, however, has never been used successfully 
for the proposition that RCRA must yield. In 1984, the DOE 
invoked §1006 for the proposition that au of its activities 
falling under the purview of the AEA and relating to the 
nation's national security interests were exempt from regu
lation under RCRA whether involving RCRA materials or 
not. 1• The DOE lost the argument, the court ruling that 
RCRA applies to the DOE's facilities, absent a specific 
finding of incompatibility. 17 The court concluded that "the 
most reasonable reconciliation of the RCRA and the AEA 
is that AEA facilities are subject to the RCRA except as to 
those wastes which are expressly regulated by the AEA: 
nuclear and radioactive materials." 11 

In the wake of this decision. congressional attention 
turned to the issue of mixed waste. Although the 1984 
amendments to RCRA retained the status quo, the recog
nition of the importance of the mixed-waste question by 
two key members of Congress, Senators John Cbaf ee and 

13. Coapaa allo IOOlt similar measures under~ major eoviroa
mmcal a&alUlel.. For imlaDcc. under tbe Compl'Cbensive Enviroa
men&al Rapome. ~ti<la. and Liabiliry Aa (CERCLA), '42 
U.S.C. 119601-9675: STAT. CERCLA 7~1. any releuea of 
aource. special nuclear, or byproduct malaial in accordance witb a 
permit iuued llllder tbe AEA are exempc from CERCLA. ~. id. 
f9601 (1 O)(k), EI..R STAT. CERCLA 7. Similarly, releues of source, 
special nuclear, and byproduct malaial are also exempc from the 
definition ol a pollutant under the Federal W a&er Pollution Cooaol 
Act, 33 U.S.C. 11362(6), El.Jl STAT. f'WPCA 99. 

1'4. '42 U.S.C. f69()3(27), El.R STAT. RCRA 13. 

IS. 42 U.S.C. f69()5, ELR STAT. RCRA 1-4. 

16. Lepl Envtl. Auisuince Found. v. Hodel, S86 F. Supp. 1163, 1-4 
ElJl 20'42.5 (El). Tenn. 19&4) (LEAF). 

17. The DOE b.aa been c:riticiz.ed for Wini thiJ position. In reaospect. 
bad the DOE limited ill exemption clai..m solely to the AE.A'a 
reauWed nwcriala l"l1her than the entirety of the AEA 'a flcilities. 
the DOE mip bave prevailed, thereby LarJely avoidinl the mixed
wure iuue. 

18. LEAF, .586 f. Supp. at 1167, 1'4 ELR at 20426. 
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Alan Simpson. both of whom were members of the Senate 
Committee on Environment and Public Works, ultimately 
led to agency action. The two Senators issued directly con
flicting policy statements regarding mixed waste. According 
to Senator Chafee: 

The exclusion of Atomic Enef'IY Act materiala applies 
only to the radioactive materiala themlelves and DO( to 
any wutea with which the AEA materiala may be a.ao
ciated. RCRA applies to hazardous wuaee that are mixed 
with radio.ctive materiala. OtberwUe the mixin1 of ana.U 
amounts of radio.ctive materiala with hazardous wutel 
could transform the entire waste stream into an AEA 
material exempt from RCRA. 1

' 

Chafee further noted, regarding § 1006: 

Section 1006(a) of RCRA does DO( in any way exempt 
mixed hazardous and AEA wastes from RCRA ... except 
to the extent that application of RCRA would be incon
sistent with specific requirements of the AEA. Thus, only 
in the rare cue where compliance with both RCRA and 
the requirements of the AEA would be physically impos
sibk are these materi&lt exempt. 20 

Senator Simpson believed otherwise: 

It strains credibility to interpret . .. (RCRA] to mean that 
. the mere presence of hazardous substancea in a waste 

stream that is otberwiae primarily made up of 90urce, 
special nuclear and byproduct material, [subjects such a 
waste stream to RCRA requirements] since thia would 
have the effect of renderina thia particular exemption a 
nullity, . . . [thereby] effectively extendfm&] the req~ 
men ta of [RCRA ], u amended. to virtually all radi<>Ktive 
waste streama. 21 

Simpson noted that the language of §1006 "contemplates 
more than a demonstration of mere physical impossibility, 
. .. [i]ndccd I can envision a wide range of situations where 
compliance would not be a 'physical impossibility' but 
would nevertheless be inconsistent with the requirements 
of the AEA." n Simpson included a letter from NRC Chair
man Nunzio 1. Palladino that set forth numerous incom
patibilities between RCRA and the AEA that were based 
largely on the different approaches taken by the NRC and 
EPA to minimiu potential hazards from radioactive and 
chemically hazardous waste. 23 

Senator Cha.fee's views ultimately prevailed at EPA. On 
July 3, 1986, EPA published a FtduaJ Register notice 
indicating that states with authorized RCRA hazardous 
waste programs must apply for permission to regulate the 
hazardous portion of mixed waste, thereby effectively u
serting RCRA jurisdiction over mixed waste. :w Su~ 
sequently, EPA explicitly extended its inlerpretation of its 
jurisdiction to include states without authorized RCRA prc> 
grams, effectively admitting that EPA had not previously 
regulated mi:.ed waste. lS 

19. 130 CoNo. Riie. S9269-70 (daily ed. July 26. 19&4) (smemem ol 
Sen. Chalee). 

20. Id. at S9382-&3 (empharia added). 

21. 130 CoNO. Riie. S9727·29 (daily ed. Aq. 6, 1984) (sta•emrol of 
Sen. s implOCI). 

22. Id. 

23. Id. 
24. 51 Fed. Res. 2450' (July 3, 1986). 

2'. 53 Fed. Rq. 37045 (Sqlc. 23. 1981). 

EPA and the NRC also issued a document. Joi111 Guidance 
on the Definition of Commercial Low-wei Radioactiw 
a1ld Hauudoll.f Wa.su, to all of the NRC's liceru;ec., in 
March 1987. »This document provides a method for iden
tifying low-level mixed waste as mixtures of the LLRW 
and hazardous waste. According to EPA. 

NRC repladona exist to control the byproduct, source 
and special nuclear material components of mixed 
[LLRW], and EPA baa the authority and continues to 
control. the hazardous component of mixed [low-level 
waste]. However, when the components are combined to 
become mixed [LLRW], neitha agency hu exclusive 
juNcilc:tion under federal law. Thi9 baa led to a situation 
of dual repladona where both agencies, NRC and EPA 
resuJate the same wu&e. 27 

TM Parado:z of DllDl Mi:ud-Waste Reg"lation 

Although initially appealing, component-by-component 
regulation of mixed radioactive and hazardous waste fails 
to reflect accurately the realities of mixed waste. This is 
apparent in EPA's statement that both the NRC and EPA 
"regulate the same waste." 2a 

Although it is logically possible to distinguish between 
hazardous and radioactive components of a waste, in prac
tice, each component is often one and the same. As the 
DOE explained in its final interpretation of its A.EA/RCRA 
responsibilities: 

DOE usumed that the exclusion wu intended by the 
Conpam to be applied to radio.ctive wUla in their reaJ 
worid coafisuratioa- Virtually all radi<>Ktive waste sub
stancel are cootained. disaolved or suspended in a non
radioactive medium &om which their ~tion ia im
practical. Accordin&IY, DOE noted that in proposing the 
direct proc:aa approKh, that unless some radioactive 
waste sareama were considered to be byproduct material 
in iMir enlinty, RCRA 's exclusion of byproduct material 
mi&ht ~ly be perceived to have little effect, bo
cau.e RCRA'1 application to a nuclear wast.e's non-ra
dioadive medium would apPCU to entail at leut the 
indirect ~ ol the radioouclides dispened in the 
medium. 

Despite the DO E's recopition of the basic conflict between 
joint EPA and NRC/OOE regulation of the same material. 
the DOE's final rule defined byproduct material subject to 
the AEA to refer "only to the actual radionuclidcs dispersed 
or suspended in the waste substance."• Accordin1 to the 
DOE, '"the non-radioactive hazardous component of the 
waste subctaoce will be subject to regulation under the 
Resource Conservation and Recovery Act.••ll 

The DO E's acceptance of a position it had already rejected 
u impractical exemplifies the .. Alice-in-Wonderland .. at-

26. EPA. PoUCY OIUCnn 9'432.~2. Jo1HT GumANCJ! ON nm Dm
NmON °' Co......,u Low-Uvu. RADIOAC'tlW AND HAZ.UJ>o 
ous w ASrl. ( 1917). 

n. Id.• 2. 

28. ltL 

29. 52 Fed. Rq. 15937, 1'939 (May l, 1987). SH alJo 50 Fed. Res. 
4'736. 4'737 (NO¥. 1. 1985) (ootiq that wileu AEA fl l(e)(l) 
byproduct maraiall include lhe entimy of lhe wuie. RCRA exclu
sioa for byproduct aweria1 would be "reduced ID a virtual nullity"). 

30. 52 Fed. Res. 15937, 1'9'41 (May l, 1987); 10 C.F.R. 1962.3. 

31 . ,2 Fed. Res. 15937, 159'41 (May 1. 1987). 
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titude oftbolc involved in the mixed-waste dilemma. Taken 
to its logical extreme, acceptance ofEPA's and the DOE's 
interpretation leads to atom-by-atom regulation of mixed 
waste and. in many key instances, effectively nullifies 
RCRA 's exclusion for source, special nuclear, and bYJ'I"> 
duct material. M one commentator bas stated: 

[I]f the pluue "nidia.ctive material .. refen only to 
radionucll~ nidioective at.ocm emtained in a 
material. then there is no such thiq u a pure byproduct 
material. except perhap1 under controlled laboratory coo
ditiom for fleetint periods of time. All material yielded 
in or made radioKdve by any technique will cons.a.in at 
least 101De nonradim.ctive atoms and duriq the p&aap 
of time, radia.ctive decay will pdually increue the 
ratio of nonradi<>Ktive to radi<>Ktive a&oma. ••• The 
notion that an individual atom pe-=s from the AEA to 
RCRA control at the imlant of ha decay is untenable. 32 

The DOE's endonement of this view establishes the degree 
to which regulators have distorted physical reality u a result 
of EPA 's assertion of RCRA jurisdiction over mixed waste. 

EPA 's RCRA rules have only added to the problem. 
Under EPA's mixture rule," any mixture of a listed haz
ardous waste and any other material is considered, in iU 
entirety, to be a listed hazardous waste. Thus, to the extent 
that a listed hazardous waste is mixed with any AEA ma
terial, the AEA material itself, including the wholly radi~ 
active component. would become a hazardous waste under 
the mixture rule.~ EPA. the NRC, and the DOE guidance 
have suggested, no distinction would exist between the AEA 
and RCRA components of the waste. >4 The DOE's rationale 
for accepting the largely fictitious notion that mixed waste 
can. in significant measure, be separated into its hazardous 
and radioactive components is revealing. 

RCRA ii a remedial statute and u such must be liben.lly 
construed for the rcmedi&l purpme for which it wu 
enacted. The intended comprehensive nature ofRCRA '1 

regulatory scheme ii evident from the lesialative history. 
The House Committee . .. rcprded it u clmina the lut 
remainini loophole in the framework of environmental 
laws . .. . Accordinaly, DOE decided that R.CRA'1 de
finitional exclusion of IOUl'Ce., special nuclear and b~ 
duct material usumea a nanower lisnificance than wu 
suucsted in the pcupcwd Nie. 15 

The notion of RCRA u a pJ>-fillina environmental stat
ute, which wu meant to be bro.dly applied to all situations 
that arc not clearly covered by another statute, bas played 
a key role in the creation of the mixed-waste quandary. 
RCRA, drafted in the pro-environmental fervor of the 1970s, 
is intended to be a broad statute of general applicability, 
and EPA's implementation of RCRA bu reflected this 
thrust. In contrast. while the AEA wu always intended to 
be a comprcbemive system for regulating specific radioac
tive materials, both Congress and the NRC have always 

32. John-Mart SlemYaq. ff.u.u.Dous W AS'R I.Aw AND J>ucna ll 
4-62. 63 (Sept. 1986). 

33. ~ C.F.ll 1261.3 . 

34. The Uniled Swm Court ol Appeala for lhe Dil1rict ol Columbia 
Cimlit invalida&ed lhe mi.mire rule in Shell Oil Co. v. U.S. Eavi
roa.meo&al Proc.ectioci AaencY. 9SO F.2d 741 , 22 ELR 20~ (D.C. 
Cit. 1991 ). The m.ixwre rule remai.Da temponrily in effect. however, 
Wltil October I, 1994, pendin1 EPA'1 decisioa wbetbe:r to reprom
wpae lhe rule or abaodoa iL 

35. 52 Fed. Rea. 15937 (May 1, 1917). 

resisted efforts to expand the AEA 's scope and the mission 
of the NRC beyond these parameters. These differences in 
approach have allowed EPA to intrude into regU.latory areas 
previously construed to be reserved entirely to the NRC 
under the AEA. 

1.acomistency and 1.acompatibillty 

The NRC '$ Initial V"iew 

The clear import of RCRA §1006 is that RCRA must yield 
where there is conflict between the AEA and RCRA. Yet 
EPA. the NRC, and the DOE have interpreted this section 
narrowly, insisting that it applies only where it is "physically 
impossible" to comply with both statutes. 

Where regulatory requirements with built-in flexibility 
are involved. however, it ii bard to imagine precisely the 
exact contours of such a conflict. For example, RCRA 
regulationa that encourage regular opening and visual in
spection of waste containers for sampling appear to conflict 
with the NRC's principle of keeping eXposul'es "u low u 
reasonably achievable," which, if read fairly, forbids such 
practices. The word "reasonably," however, can be 
stretched to accommodate such a practice. Yet physically, 
it is impossible to sample radioactive wastes without in
creasing exposure, unless extreme methods, such u robotic 
sampling, are used. By insisting on "physical impossibil
ity," regulators have committed themselves to the unenvi
able task of continually attempting to reconcile fundamen
tally inconsistent regulatory systems. 

Many obvious inconsistencies have been identified since 
the start of the mixed-waste debate. In 1984, the NRC made 
the following statement to Congress. 

We believe rcsuJation by EPA undet RCRA of radioac
tively CW1tamiNtecl chemical wastea currently under 
NR.C and ap-eement state jurisdiction ii inconsistent with 
our re,W.tory requirements established pursuant to the 
Atomic Enav A.ct. Radio.ctively contaminated chemi
cal wutea replated by NR.C and apecmcnt states should 
not be resuJat.ed under RCRA. 36 

The current state of the mixed-waste system establishes that 
this statement bas been given little attention. 

The NRC/AEA Approaclt to Radioactiw Waste Management 

Radioactive waste and chemically hazardous waste arc not 
the same. Systems for managing and permanently disposing 
of each differ significantly. The basic difference between 
radioactive and chemically hazardous waste is that hazard
ous waste can usually be destroyed by processes such as 
incineration, whereas radionuclides cannot be readily de
stroyed n ~O&Ctive waste can only be eliminated by 
time and transmutation. Treatment or solidification alone 
is ineffective. M the NRC bu noted. "because the hazard 
posed by low-level waste is of an atomic nature, its hazard 
is inherent, i.e., independent of its chemically bound state. 

36. Lea.er from Nwmo J. Palladino, Chairman. NRC. to Morris K. 
Udall, U.S. Sena&ar 1(Mar.16, 1984), rrprillud in 130 O>No. REC. 
59771-29 (daily ed. Aus. 6, 1984). 

37. NRC. NUREO CR~SO. BNL NUREQ 51~. MANAGE.WENT OF 

JlADIOA~ MIXED WASTU IN COWWEICIAL Low-LEVEL 
w AS'TU 13 ( 1915). . 
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Dt:3truc:tion of the [LLR W] hazard. aside from transmuta
tion processes, is impossible.·· 31 

The need for long-term management of the LLRW is the 
primary influence on the NRC's Part 61 rad.ioective-waste 
disposal system. As NRC Cba.irman Palladino noted to 
Congress. in 1984: 

NRC hu empbuiz.ed a SJSU1'U approech to low-level 
wute dispoul includin1 consideration of site .election. 
site deaisn and operation. wasae form and dispoul facility 
closure. In addition to focuain1 oo dispou1 site perform
ance, NRC hu specified a number of requirements which 
must be accomplished by the wute 1enerator, includin1 
requirements for wu&e form and content. wute cluaifi
cation and wute manifesm. >t 

Because of both the unique hazard.t associated with expo
sure to radioectivity and because radioactive waste may 
remain hazardous for hundreds of years, the NRC's a~ 
proach to the management of radioective wastes uses "pas
sive" rather than "active" systems to minimiu and retard 
releases to the environment over the extremely long periods 
contemplated for control of radioective material. The NRC's 
system relies on a pcrformance~jectives approach by 
which control of hazard.t posed by a chemical waste (that 
may be equally u long-lived u radioactive hazards) is 
subsumed under the long-term hazard minimization frame
work for radioactive wastea. 

The AE.A 's systems are designed to isolate the waste 
permanently from virtually all human contact. 'The use of 
institutional controls such u government site ownership, 
site security measures. and permanent monuments prevents 
such contact. "Natural materials,•• such u clay liners and 
covers or engineered surface barriers, that can last for long 
periods of time and permanently minimil.e contact of the 
radioactive waste with water are used to isolate the waste 
in the disposal uniL 

The NRC performance objectives assume no "active" 
controls at the disposal site after 100 years and, further, 
depending on the waste classification. site stability for up 
to 300 to 500 years. 40 Intruder barrien are designed to 
prevent entry into the disposal unit even if "institutional 
memory" is lost at the site after the 300- to 500-year period 
following initial disposal. To minimin the potential for 
institutional memory loss, a state or federal government is 
expected to own the site in perpetuity. 41 The NRC sites use 
the area surrounding the site to retard releuea to the envi
ronmenL Thus the site itself, including the subsurface zones, 
is considered part of the containment mechanism.. which 
by design slows the expected release of acceptably small 
quantities of radioactivity. G 

RCRA '$ Approaclt to R.adioactiw Wasu Manag1trwlll 

By contrast. the RCRA "minimum technology" standards 
expressly require disposal units to be equipped with dual 

38. Id. ll 3. 
39. Leuer from Nunzio J. Pall.mno, SMprG Dote 36. ll 1. 
40. NRC. NUREQ 094,, f[l'(Al. ENVmONlBHTAl. OOAC'l' STATUaHT: 

UaHSINO IUQtJU.DWn'S POI l..uiD DISl'OIA!. Of' RADIOACnVS 
WUTU Vol L .S-18, 1:1 (1982). 

41. 10 C.F.R. 161..59. 

42. DOE. UMTRA-DOFJAI.-400501.IXX)(). R.!DOND TO STAHDA&DI 
ro1 RuoDIAL AcnoNs AT IN~ UUNIIJl( PloasSINo Srna 
horosm Ruu 7-1 (1981). 

synthetic liners and leachate collection systems. 0 Regular 
and frequent groundwater and leachate sampling, monitor
ing, and analysis are con<iucted to confirm constantly the 
statut and location of the waste . .,. The RCRA standards 
contemplate a normal time frame of approximately 30 years 
and rely on "active" controls to isolate the waste from any 
contact with the site or the surrounding environmenL Re
leases to any part of the environment are prohibited., and 
prompt action to correct such releases are required..., After 
30 years, the site may be sold.., 

lnconsisuncia 8'~111 tlw Two Approacltu 

Clearly, these two regulatory methodologies are fundamen
tally inconsistent and EPA has recently stated as much: 
"[U]nder the current regulatory framework. the disposal of 
mixed waste mmt satisfy both RCRA and AEA regulatory 
requirements, which are not entirely compatible. ··•7 

One incomistency between the two systems ii clear from 
the following scenario. Although it is physic.ally possible 
to install a synthetic liner and leachate collection system in 
an AE.A-type disposal unit, the NRC has consistently main
tained that a synthetic liner prevents any infiltrating rain
water from escaping the disposal unit-hence the necessity 
under RCRA. which requires the liners, for an active 
leachate collection and pumping system to prevent the unit 
from filling up like a bathtub. A stron1 possibility exists, 
however, that over hundreds of years, pumpin1 may be 
discontinued, and the unit will inevitably overflow, resulting 
in exactly the type of sudden, catastrophic release that the 
AEA 's sy*°1 is designed to prevenL Furthermore, assum
ing that pumping were to continue over the. extended period, 
pumping of radioactive leachate creates additional human 
exposure to radioactivity-& clear violation of the NRC's 
long-adhered-to principle of maintaining exposures u low 
u reasonably achievable (Al.ARA). 

Several other aspects of RCRA 's system also violate the 
Al.ARA principle by creating more waste to dispose of. 
Active pumping of leachate generates additional radioactive 
mixed waste in liquid form. Moreover, under RCRA 's mix
ture rule, treatment and disposal solutions are complicated 
and obstructed because, for inst~. leachate containing 
listed wastc:a may carry listed waste codes for all listed 
wastes disposed of in a puticular landfill. P"tnally, additional 
radioective waste is generated through the treatment and 
packaging of radioective waste which contaminates treat
ment and pacbgins facilities and equipment, because ra-

-43. 40 C.P.Jl. 1264.301. 

44. 40 C.P.Jl. f264.90-101. 

4,. Id. It ii worm DDCiq m.t ._. m.t ii comidcnd "ablcxbed" ander 
the NllC aym would be comidered "M>lictified" by the chmiially 
baDrdoUI •-hand.liq community. SH NUREO CR-44.SO. SMp,.. 
OOCll 31. ll 20. lDdeed, IOID8 1W1 lawt far blzardoua Albcwicel 
sec relcue limill • clctectioa levda wilboul rqard to any esrimered 
risk to bwnaD bea.l1b ar the eaviroamen&. The A.EA' 1 dispolal scheme 
cannat auly be recoociled widl such • lysie& 

46. 40 C.P.R. f264.ll0..120. 

47. EPA. Oma Of' RADIAnoM AH1> lNDoo1 Am. Dun lssuB P An& 
oN RAD&AnoN Sin CUAMuP IUovunoNs 6 (May .s. 1993). Al 
EPA receady DOCed iD the Dun Issuu P.uu ON RAD&AnoM 
Srn CUAMuP R.!ovunoNs, me Superfwld IWioa&I cootingency 
plall "dam DOI allow !he 1111 ol puaive WtilUtional corurola u a 
sut.rillJl8 far aaiw rapoaM measures llnlea such aaiw meuura 
are~ ID be DOI pncQclble'" Id. ll 21. 
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dioac::tive contamination oc:curs simply through contact with 
radia.ctive substances. 

Uncertainty a1so exists regarding the safety and durability 
of synthetic linen. Performance characteristics of synthetic 
liners used for more than 50 yean are not well-known. such 
that their effectiveness over hundreds of years is certainly 
unclear. The DOE has noted that "synthetic materials in
corporated into RCRA sites probably will not last for 200 
to 1,000 years. " " Synthetic liners eventually will "drain 
out" due to gravity, or fail because of subsoil settlement. 
puncture by rocks, splitting seams, or entrapped air bu~ 
bles ... EPA bu acknowledged that "eventually, liners will 
either degrade, tear or crack and allow liquids to migrate ... . 
[IJt is therefore important that li~ds be removed during 
the time a liner is most effective... Moreover, EPA recently 
stated "synthetic covers also have a limited life, especially 
in dry, sunny, windy areu.'' 51 Repair of ruptured liners ia 
also a concern. When a synthetic liner ruptures, unlike a 
clay liner, it is not self-healing. ' 2 Ruptures are a significant 
concern with synthetic liners because synthetic liners pose 
the potential for more concentrated discharges of contami
nation by funneling all liquids in the landfill to the liner's 
breach. Fmally, synthetic liners may cause moisture reten
tion in waste materials disposed of in them. and, due to 
slower dehydration. cause differential settlement or crack
ing of both clay caps that cover disposal sites and the liners 
themselves, which can lead to either additional infiltration 
of rainwater or exfiltratioo of moisture. 

The inconsistencies between the plans are not limited to 
the liners. The plans differ in their approach to intrusion. 
The NRC's controls are designed to eliminate any potential 
for intrusion into disposal units, however, standpipes and 
leachate collection systems, which are integral to the RCRA 
system, are designed to provide exactly such a~. The 
plans· approaches to statutory state liability are also incon
sistent. The NRC's disposal sites are required to have state 
or federal site ownership, which can raise serious questions 
of state liability under hazardous waste statutes such u 
RCRA and the Comprehensive Environmental Response, 
Compensation. and Liability Act (CERCLA). Not surpris
ingly, states want to avoid such liability. At the Envirocare 
of Utah. Inc. site, in Utah. where mixed waste is being 
dispo&cd of, the state of Vt.ah flatly refused to accept site 
ownership hued on RCRA- and CERCLA-type liability 
concerns, thereby forcing the Ut.ah State Division of Ra
diation Control to waive the site ownership requirement 
specifically for the Envirocare site. 

The NRC and Congress have been aware of the incon
sistencies between the AEA and RCRA final disposal 
approaches for nearly a decade. M the NRC noted in 
1984: 

48. DOE. UMTRA-DOE/~l .()(XX), ltUPOHD TO STAND.uDI 
POI RuoDLU. AcnoHS "T lNACttVS u IANIUM hoC'l.sslHo Snu 
hoPOUD Ruu 12 (1988). 

-49. NRC, NUREO 0706, NRC FINAL GVfDJC EHVtl<>Hll!.HTAL IM
PACT STATUaHT OH UIANIUM MruJHO Vol. I 9-16. 17 (1980). 

so. EPA. EPA S20il-33-008. FINAL EHVmOHMENTAL OOACT STATl
WENT, POI STANDAADS POI T1U! CoHnOL OP' Bvnooucr MAn
IW..S F10111 UIANWM Ou PaocuslNG &-13 (1983) (bemnaftcr 
FEISJ. 

SI. EPA. EPA -402-0-93~1. TECJ00CAL SIJPPOIT POI AlaHD[HO 
STAHt>AlllS POI MANAGE.WI.HT OF Ul.ANl\1111 BYPIOOUCT MATl
IW..S 6-1-4 (1993) [bereinaftcr Dun BID). 

S2. NRC, NUREO 0706, 111pra ooce -49, 11 12·2.S, 1-13. 

the resuJatory system embodied in 10 CF.R. pt. 61 , 
inc:ludins poerat.orresponaibility, and reliance on pack· 
ina. wui.e lll&bilizatioa and site cbaracteristic:a provldel 
a more effective Iona-term appraw:h to minimirina the 
formatioo and misratioo of leachate from radioactive 
wuce than a policy that relics heavily on the me of linen 
in burial treocbea. EPA iUelf recopiz.ed the Lim.itationa 
of linen in ill ltaDdardl that . .. only (require] linen [to] 
prevent miptioa durins the "ac:ti ve life" and subeequent 
closure of the landfill .. .. EPA'11pprmch may well be 
appropriate for .. . chemical wast.ea ... [however] for 
burial of low level l'allio6ctive waste . . . we do not believe 
that linen will totally eliminate the potential for ground
water cnatamlutioo ... [and] we have c:oocema that 
linen will contribute to the accumulation of leachate, 
which will fill up the dispaMl unit and poaibly overflow. 
Removal and balment of tha leachate will almost cer
t&iJlly involve a releue of 10me of the contaminants to 
the environmem.. SJ 

Despite the NRC's concerns regarding the incompatibility 
of using liners within the AEA's system. in 1987, the NRC 
and EPA released a joint guidance on the conceptual design 
for commercial mixed-waste disposal facilities. 54 Accord
ing to the agencies. the design concept set forth in the 
guidance "demoostrate(s] the integration of EPA 's regula
tory requirements for two or more liners and a leachate 
collection system . .. and the requirements of the AEA that 
require the contact of water with the waste to be mini
mized."" The desip calls for an above-ground disposal 
unit with nm~ controls, dual synthetic liners, a clay liner, 
and a leachate collection system.,. Such a unit would be 
capped by either a clay cap or an engineered vault with a 
clay cap. S7 Both agencies, however. were careful to state 
that .. the concepts proposed ... are presented u general 
guidance ... th.is guidance will not affect the requirements 
for waste disposal facilities to comply with all applicable 
NRC and EPA regulations." sa 

No facility meeting the design concept described above 
has been builL" Moreover, questions continue to arise 
regarding the suitability of synthetic linen for disposal units 
containina radia.ctive waste. For instance, in 1990, the 
NRC's State Programs Director, Carleton J. Kammerer. 
wrote to the California Department of Health Services re
prdina EPA Region IX's recommendation that California· s 
proposed LLRW facility use a synthetic liner. The NRC's 
clear conclusion wu that such an approach is ill-advised 
for a host of reasons. For instance, 

incorporatiq a liner and leachate collection system . . . 
would require the applicant to dcmonstnte that the per
formance objectivee would not be violated over the 
loq-cam (t.g., 500 years or more) u a result of water 

,3. LAaer from Numio J. Palladino, ntpra noce 36. at 2. 

S4. EPA. PoUCY DIUC11VB 9-487.00.8, JolHT NRC-EPA GumAHa 
OH " CoHCU'Tt1AL DUIOH AnlOACH POI Co--..CAL MIXED 
Low-1.Evu. RADIOACTTVS AND H.uAaoous WA.Sn DlSJ'OSAL 
FA.en.mu (1987) [bereiuftct JOINT NRC-EPA CoHCE.PruAL 
GumAHa). 

SS . Id. ll -4. 
'6. Id. ll ._,. 

S1. Id. ll ' · 

SS. Id. 1t 1. 

,9, Allhoup miud Wute iJ beinl land di..spoled II the Envirocare of 
U tall. lnc. f aciliry ill Clive. U tall. the Envirocare disposal wli1 does 
not meet die jolDl NRC/EPA desipi aiieria.. 
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accumulation within the cmpo.al treoc:bea. Such a dem
omaatioo could be difficult since water accumulation 
could theoretically rault iD a cootinuin1 need to pump 
and treat the le.chate. iD direct ctiacharp of cootaminatcd 
leachate to the land surface, or in a concentrated disc~ 
of leachate to the vadme zone when the I.in« failed. 

The NRc·s recommendation also questioned the long
term liner stability and the inability to deal both successfully 
and with ~rtainty with the increased potential for rainfall 
infiltration caused by the use of synthetic liners. Thus. 
despite jointly releasin1 the report. the NRC specifically 
declined to endorse without qualification the joint 
EP A/NRC conceptual guidance. The NRC noted: 

It ia important to recopize that the [Joint NRC/EPA] 
,Wdance prmenia a "c:onceptual'' deaip. only; any ap
plication adopcin1 thia deaip approKh would have to 
demomarate .. . that the cmpo.al system doa not suffer 
from the same limitationa and poceotial problems do
scribed above for dispoul units that include linen and 
leachate collection systema. 61 

In light of the NRc·s other comments reprdin1 liners. it 
. is difficult to imagine such a demonstration. In fac:t. a 1987 

DOE study concluded that an above-ground vault con
structed in accordance with the NRC/EPA. Joinl Gllidanc• 
would result in a peak dose of radionuclides approximately 
one order of magnitude higher than traditional A.EA below
ground disposal units and would not meet the requirements 
of 10 CP.R. put 61 for maximum effective dose limits. a 
Moreover, u the DOE has noted, in the context of rcquirina 
RCRA-type controls at uranium mill tailings sites: 

Lonpvity requirements have led to dilpoA1 desip that 
use only natural materials and that incorponte (or coo
sider) the subsurface zone u an iDtepl put of the natural 
disposal system. . .. The differmc:a between RCRAsiu. 
and [Uranium Mine Taillnp R.diatioo Control Act 
(UMTRCA)) project sites reflect different teclmoloaical 
choices. ... [T]he.e different teclmoloaical cboic:ea •• • 
have led to what the DOE believea are coofllcti.na and 
mutually i.nc:onaisteot requirements with respect to im
plementiq lonaevity requirements and the meetina ol 
propc»ed poundwater standardl, [for UMTR.CA lites) 
only natural material and symma have the~ and 
chancterilUca eaential to such a deaip. life. 

The DOE also notea that RCRA systema requirina 
leachate collection will be extremely difficult to reconcile 
with the NRc·s pusi~ approKh. Accordina to 
the DOE: 

60. NllC. RuPoNSa TO ~ DIPunoMT 0. Ha.u.TB s ...... 
ICU IUQuur PO& TllCBM1CAL AND JUauL\TOn' A.sslSTANa ON 
nm LDfu isw. 4 (1989). Altbaup die NllC-1 .wr llM IUlled 
!hit I double limir and ~ collectioa lysllB mi&bt off• "e. 
banced poandwuer protection. it allo noced Ihle mdl Pi...oca 
mip only be ccmpanry. Sa Leaer from R.obat M. Bcrnao. NllC. 
to Alan Puicrut. Califomia R rio9C'ti"9 Mllaiall Forum (Mar. 
8. 1989). 

61. NllC. RlsPoND TO C.W.01N1A OIPAmOHT a. liJw.TB Suv
ICU Rlt}uur PO& Tlcmf1c.u AND llaauul'On' A.sslSTAHa OM 
nm LDfu isw. 4. 

62. DOE. OOEJU.RW~. CoNCUTUAl. DISIGM Ruon: AUD• 
NATTW CoNa.PrS PO• Low-Uvu. RADIOACTIVS Wurs D• 
POSAL ( 1987). 

63. DOE. UMTRA-OOE/~1 .0000. RuPoNa TO STAND.une 
PO& RDODw. ACTIONS AT UtACT!VS UIANIUM PlocUSDOO Snu 
PaoPOUD Ruu 12 (1911). 

it would be oeceaary to relax the (UM1RCA] project 
requirements for minimum pcm clocure ma.i..ntenance 
before the c:onc:ept of inteptin1 the leachate for treatment 
can be applied on the [lJMTRCA) project. It can be argued 
that [if) [UM1'RCA) project wuiea were placed on very 
low penneability linen and provided with underdraina 
or leachate collectioo sySlema, the leachate could be 
brouaht to evaporadon poodl that could operate with 
minimum or no human intervention. To prevent inadver
tent human KCaa to the le.chate, the leachate could drain 
into rock-filled. lined sumps or toe aprom. . .. However. 
it may be difficult to arpe that such an •pproKh could 
protect the environment and ensure human health and 
safety for periodl exteodina to 1,000 yean. 66 

Thus, not only ii it the case that the joint NRC/EP A 
design concept may result in higher exposures than a tra
ditional radioective waste disposal unit. but. more impor
tantly, with synthetic materials and active leachate collec
tion, the long-term passive control necessary over the ex
tremely long periods required for radioactive waste control 
may be impOllSible. As it exists. the NRC/EPA Joinl Guid
tlllCe remains unproven and provides a good example of an 
attempt by the NRC and EPA to mask an obvious incom
patibility between the AEA and RCRA requirements iden
tified by the DOB. 

lnco"'patibilily Fro,,. RCRA '3 P~ctiw: TM Land Ball 

From a RCRA perspective, the inconsistencies between the 
A.EA and RCRA waste management approaches are u, if 
not more, dramatic. Perhaps the most compelling of these 
is the application of RCRA land disposal restrictions (LDRs) 
to mixed waste. Under the LDR.s. the land management of 
certain untreated hazardous wastes is prohibited. This pro
hibition includes both the storage and disposal of untreated 
waste without a permiL *' 

Because treatment and disposal cap&eity for many mixed 
wastes ii extremely limited and because the presence of 
radioactivity complicates required treabnent solutions for 
mixed waste. incineration in particular, EPA has been forced 
to grant a ''national capKity variance'' for the DOE·s mixed 
wastea. 66 Y ct even this variance has already begun to expire. 
and all such variances will end by mid-1994. 67 For instance, 
in 1990, EPA puled a national cap1city variance for ''third
third .. mixed wast.ea; .. this variance expired in 1992. • 
Although the DOE bu applied for an extension, EPA has 
not yet puled it. In any event. under RCRA it can only 
be renewed until May of 1994.,. 

Meanwhile, •!tbooab the DOE bM idmtified acceptable 
tratmrJ!C tecbnolope. for approximately 75 perccm of its 
mix.ed-wuae stream volume, treatment capability fm the~ 

64. /ti. 
65. Sa RCRA. 42 U.S.C. 16924, ElJl STAT. RCRA 23-29. 
66. .5.5 Fed. llq. W26. W32. 22689 (Jam l, 1990). Sa al.lo .57 Fed. 

llq. .57170, .57175 (Dec. 3. 1992). 

67. .57 Fed. Rea. .57170. .5717.5 (Dec. 3, 1992). 
61. 1bird-dmd ........ tbl final third o( bazlrdoul Wiiia restricted 

&om laDd di.,.a1llCCCX'din1todieIChedulespecifiedin13004(a) 
of die Hazmdaal and Solid w .. Amendmai.t A.ct of 198"'. Fi.a.al 
standardl for die thinkhird ..--. iDcludiq EPA'• Dltioaa1 c:> 
pacity vlriaDcl for~ miud wura, were promulg&ted by 
EPA o. Jum I, 1990, M .5.5 Fed. llq. W20 (Jam I, 1990). 

69. '5 Fed. Jtea. W20 (1 .. 1, 1990). 
70. /ti. 
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maining 25 percent does not exi1t and is twnpemi by a lack of 
teclmologies capable o{ properly m.1nag:ing the ramo.ctive 
componem of the wute. 71 Evcn U1Ptming the exi1tenc:e of such 
treatment c.nabilitv, treatment capacity for mixed waste is 
extremely~~ Comtruction of future trPatment ~ 
is esrimeted by the DOE to take betwem !5 and 1!5 years. 
Dispollal capKity for mixed Wales is allo extremely limllcd.,. 
The severe diffic:u1ty of otQinin1 a RCRA permit. particularty 
for incinenton and landfilll. further oomplicas.es the picture. 
Thus. the mixed-Wale dilemmt bu been dirs:ribed as a situ
ation in which .. EPA and the ate authorities. via RCRA and 
the LDIU, are in the pnGrinn of requirina the DOE and the~ 
mixed wute general.on to do something thlt everyone ac
knowledp is impoal'ble and thm makes the sane~ 
subject to ma and pmaltio for not doing the impom'ble. •• " 

Regardless of the fines and penalties, it a evident that 
for the foreseeable future, the DOE will continue to violate 
RCRA LDRs. 76 Recognizing this, Congress enacted the 
Federal Facilities Compliance Act of 1992 (FFCA). 77 Un
der this Act, Congress expressly revokes RCRA §6001 '1 
waiver of sovereign immunity u it applies to the DOE's 
compliance with the LDRs for mixed wute. 71 The DOE 
bas three years to comply with the LDR'1 requirements. 
After that time, the DOE may still fail to meet the LOR '1 
standards, but it must then meet other requirements under 
the FFCA." Thus, although technically the mixed-waste 
situation causes the DOE to be in continuous violation of 
RCRA. Congress bas decided that the DOE will not be 
subject to fines or enforcement for at least another three 
years.'° EPA. in tum. bas also indicated. via its RCRA 
enforcement policy. that mixed waste will be pven a low 
priority. 

The RCRA LOR situation presents a clear elllllple of 
the absurdity of the cuncnt mixed-waste treatment and 
disposal system. Application of RCRA to mixed waste bu 
resulted in an ongoing violation of RCRA itself that can 
only be cured by Congress and bas forced EPA to give 
mixed-waste-related RCRA violationa a low enforcement 
priority. Ironically, RCRA bu been forced to yield, albeit 
temporarily, u a consistent with the spirit of RCRA I 1006. 
Yet while the DOE, EPA. and the NRC remain hopeful that 
the situation can be resolved through the development of 
increased and innovative trealmeDl capKity, such develop
ments clearly will not occur by mid-1994, at the expiration 
date of the national capacity variance. Even if sufficient 
treatment capacity becomes available, all mixed-waste gen
erators and starers will still face the root problem of findin1 
sufficient disposal capacity that meets both RCRA '1 and 
the AEA • s requirements. 

71. Id. 

72. Id. 

73. Id. 

74. Id. 

7!5. s_,, of DUn.ulort: Hazsud,otu Wan. Actioft COGliticrt. Mlud 
Wan. Fon., Wuhi.npxa. D.C. (Mar. 20, 1992) • 2 (oa file widl 
IUlhan). 

76. !57 Fed. Rq. !57170, S717!5 (Dec. 3, 1992). 

n . Feden1 Plcilibel Crcnpli ....... Al;:t ol 1992, Pl&b. L. No. 102·316. 
106 Siil. !!!OS (1992). 

78. Id. 

79. Id. 
80. Id. 

TM lmponance o/Wasu Form 

Another buic and significant difference between the NRC's 
and EPA 's final disposal requirements is the importance 
the NRC scheme places on waste form. Although initially 
the NRC, like EPA, focused on the disposal unit itself, the 
NRC ultimately recognized that the form of the waste is 
equally important. 11 Al the congressional Office of Tech
nology A....-ment (OTA) bu noted, .. NRC [U.RW] regu
lations are baud on the stability of the Waste and the stability 
of the dispoa1 lite ... a 

The NRC.1 ltandarda require all Cla.sa Band C LLRWs 
to meet muctural stability requirements and Class A wastes 
to be proc:eaed., u appropriate, to remove free liquids. 
Requirements for C1asa B and C wastes can be strict, re
quirina encuement of wast.es in high integrity containers 
c:onsistina of atainlea steel and concrete. 13 The waste-form 
standards are designed to ensure that the waste does not 
degrade or subside within the disposal uniL" The NRC's 
requirements include standards for testing of waste form in 
accordance with leaching, compression. thermal cycling, 
and biodegradation puameters. ~ Structural stability is also 
required to provide greater protection against exposure to 
an inadvertent intruder.• Because the NRc·s emphasis is 
on the entire disposal system's performance, which must 
provide long-term stability without active controls. disposal 
trench stability is achieved in large part by waste forms 
meeting Iona-term stability requirements." 

In contrast. RCRA does not specifically include waste
form requirements, emphasizing instead the overall ability 
of the disposal unit to isolate wastes completely, regardless 
of form. from any contact with the environmenL Although 
EPA• s reauJations prohi'bit the addition of liquids to landfills 
and place restrictions on wute form., which are designed 
to elimiNte subsidence, unlike the NRC's standards, they 
rely lea heavily on waste form u an integral part of the 
overall containment method. Thus. while liners and leachate 
collection systems may be IM'.('H.Slry for RCRA wastes 
disposed under relatively lenient waste-form requirements, 
for wutea meetina the NRc·s waste-form requirements, 
such comroll may not be necessary and may actually be 
harmful. 

An elllllple of the successful application of the NRC's 
waste-form requirements is instructive. By volume, the larg
est non-DOE category of mixed waste is the LLRW con
tainina organic solvents and scintillation media, such u 

81. NRC. NUREO 094!1, F1NAL ENVm<>HWZHTA.L ilaAcr STATl.MEMT 
ON 10 c.F.R. p.uy 61 "l..laNSINO R!.QUillMEHTS FOi LAND 
DISPO&U. OP R.Al>IOACTTVI W.ura" Vol I. 2-7 (1982); NllC. 
NUREO 0712. DIAPT EMVmOHWZHTAL ilaAcr STATEWEHT roa 
10 c.F.R. PUT 61 "l..la.NSINO R!.QUIUlO!NTS POI LAND DIS
POSAi. OP Low·Uvu. R.Al>JOACl'tVB W .un" Vol. I, 6-15, -19, 7-4, 
-6 (1981). 

82. OTA. GPO Sroa No. °'2-003~1171-9, OTA RuolT: PAIT
NUSRJPS UNDO Pussuu: MANAOINO CoWWEIC1AL Low
Uvu R.Al>IOAC11VS Wun 7 (1989) (emphasis added). 

83. NRC. NRC BRAHCB TICBNJCA1. PosmoN ON W AST1 Fout l 
(1991). 

14. Id. 

1'. Id. • app. A. 

86. Id. 

87. S. NRC. NUREO CR-44SO, BNL NUREO ~ 1944, swpra DOC.e 37. 
ll 4. 
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toluene and xylene. " The organic solvents in these wastes 
are precisely the types of constituents that present the chemi
cal hazarda the RCRA program ia designed to eliminate 
through controls on leaching and migration. Although the 
great majority of this waste is suitable for incineration 
without regard to its radi<>Ktive content, in the past, some 
of these wastes were disposed of at existing LLRW land 
disposal sit.es. Notably, this disposal does not appear to 
have resulted in significant environmental contamination. 
Indeed. a 1986 NRC analysis suggests that mixed waste 
that is solidified or absorbed" in a~rdance with the NRc·s 
waste-form requirements at 10 CP.R. §61.56 is unlikely to 
leach and be released from wastes buried in a put 61 facility. 

Water (includin1 or carryin1 with it acquired materials) 
is assumed to be the principal leachate to which wuaea 
will be expoeed (it should be noted that a large put of 
the rationale behind the required NRC CW. B and C 
waste stabilization in 10 C.F.R. Put 61 wu bued OD 

mjnjmj:ution of contact of waste pacbp with water). 
Dislolution of orpnica in water ia unlikely u the mecha
nism of removal (bucd on the coocept of chemical 
dissimilarity and immiscibility of aqueous and orianic 
phua); this ia further substantiated by the documented 
ability of many at:.orbenta to retain sorbed orianica in 
the preaence of, or even surrounded completely by, wat«. 

*** 
· In summary, removal of sorbed organics should be c:oo
sidercd from the point of view ofbein1 caused by thermal 
gradienta. preaure, apt&tion or vibration. leach.ins by 
"pure'• water, and water c::ontainin1 acquired c:ompo
nents. It ia not clear whether thermal or prasure forces 
c:an effect removal of thC8C materials but, in any event. 
for the removal to occur, the conditions must be different 
(and. most likely more severe, i.e., hiiber temperanue 
and preuure) from thme under which the 10rption procca 
originally oc:currcd. It ia not likely that hiiber tempera
tures would be encountered by sorbed was&ca for sipi..Q
c:ant periods of time and cenainly not at aU after bfuitU. 90 

Thus, the NRC waste-form requirements may well provide 
significant protection against the migration of chemical (u 
well as radiological) hazards, thereby further calling into 
question the need for dual EP A/NR.C regulation of mixed 
wastes that contain significant amounts o( radi<>Ktivity. 

lncre~d OccMpational E:rposlln 

Yet another key inconsistenc:y between RCRA and the 
AEA • s requirements ia that the RCRA regulations encour
age and require extemive sampling and manual inspection 
of waste in order to ch.ancterize the material. 91 Under the 
NRc·s guidelines. radioactive waste storage requirements 
are designed to minimiu and discourage human access and 
exposure to the waste since radiation cannot be perceived 

88. ~' NRC. NUllEGJCR-4406. AM AMALYStS OP Low-Lavu. 
w .un: Rzvmw or H.u.u.oous W UR IUGvunoMs AMD lDIH
TlF1CATIOM or MDW> W.uns, Summary 11 1 (l~ 

89. W ua.e thal is couidered ''lblcxbed'' under the NRC: s l)'llml would 
be COGsidered " solidified" by the cbemic:ally baz.lrdoua wuie ha
dlin1 community . NRC, NUREO 1183. NoNUDIOLOOJCAJ. 
GaoUND WATU QuAUTY AT Low-Uvu. RADIOACTTVI W.un 

Srn.s 32 0986). 

90. NRC. NUREG CR~50. BNL NU1tEO S19". rMI'"' noce 37. 11 
32. 33 (empbuil added). 

91. ~' 1nwrally ~ C.P..R. H264.1S, 26!.U. 

by human senses and can have potential effects long after 
exposure. Furthermore, RCRA wastes are generally more 
uniform then A.EA 's wast.es and thus can be more effectively 
characterized through sampling. Because of these differ
ences, compliance with EPA's RCRA standards could lead 
to increased occupational and, perhaps, public exposure to 
dangerous radia.ctivity. A report by the Nuclear Power 
Industry notes that EPA requires a 100 gram sample of 
waste for testing that could increase worker radiation ex
posure and the need for visual inspection under RCRA could 
also increase such exposure. n 

Although the NRC and EPA have released a Draft GMid
ance: Clarification of RCRA Testing IUqMiremenu /OI' 
Miud Wasu (March 1992), which acknowledges these 
problems. EPA attempts to resolve the difficulty by simply 
noting that: ••a combination of common sense, modified 
sampling procedures and cooperation among .. . regulatory 
agencies will minimize any hazards associated with sam
pling and testing mixed waste ... 93 Unfortunately, EPA fails 
to provide any support for this convenient conclusion. 

DMal /Ug"'4lory /Ugime3: A lAclc of Corresponding &Mfit 

~ RCRA becomes increasingly stringent and complex. the 
readily apparent inconsistencies caused by joint EPA. NRC, 
and DOE regulation of mixed waste can only multiply. The 
NRC and EPA imist. however, that there are no regulatory 
inc:omi.stencies and that they have not found a situation that 
requires the application of RCRA § 1006. They support this 
claim by noting that nearly all RCRA and AEA requirements 
are potentially subject to case-by-aase waivers that provide 
the flexibility needed to resolve any inconsistencies. To 
make such a claim. however, the NRC and EPA must 
continually abrogate their own regulations. The LDR 's situ
ation plainly shows this. For regulators to claim that Con
gresa intended such a result is to change the meaning of 
"not inconsistent,. to "not impossible,·· u suggested by 
Senator Chafee." Yet where EPA and the DOE are author
ized to waive requirements on their own. nothing can ever 
be considered ••impossible,•• and, therefore, RCRA ·s § 1006 
inconsistent standard will never apply. 

Despite the agencies• attempcs to dismiss the conflicts, 
the incomistencies and burdens created by dual regimes 
are well-recognized. In 1990, NRC Commi.aioner James 
Curtiss uked the NRc·s Advisory Committee on Nuclear 
Waste (ACNW) to compare the NRc·s and EPA ·s disposal 
requirements for mixed waste. In response, the ACNW 
identified a number of "fundamental differences between 
the requirements of the two agencies. .. " These differences 
included the use of synthetic versus clay liners. the use of 
active versus passive waste management systems. means 
of pacbgina and treatina radia.ctive wastes, disposal time 
frames (for example, 30 versus 500 yean), and the rapidly 
evolvins nature of RCRA requirements that is not typical 

92. Nua.u.a MAMAODONT AMI> Raou.cu COUMa1., lNc.. Ruon 
OM 11R MAMAOUOHT OP MIX.ID Low-L&vu RADIOAciw. 
w UR IN l1DI N UCUAA Powu lNDusnY 3-S 1 ( 1990) [bereinaftcr 
NUMARC Ruon!. 

93. EPAINRC.~GUJDANCZ, c.wnc....TION a. RCRA H.u.uD<Xs 
W.um T!mNO ~PO& MIXm W.um 16 (1992). 

94. Sn rMI'"' tat accompuiyiq llOCil 21. 

9S. Lees from Dade W. Moeller, 0Wnnan. !be ACNW, to K.enneda 
Cm. Chairmla. !be NRC. 2 (Feb. 21, 1991) (oa file wilh llltbor). 
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of the more ltable A.BA ltaDdarda. "' The ACNW also ooted 
that although "staff members of the EPA and NRC have 
been attemptin1 for IOIDe time to develop an &ppr09ch 
through which dual resulation could be made more practi
cable ... the efficacy of these [EP A/NRC] joint guidance 
reports ii not entirely clear.''.., According to the ACNW, 
"disc:uaiona with state representatives indicate that addi
tional guidance is neceaary . . . [and the joint guidance 
reporu) do not alleviate the dual regulation burden. ' '" As 
is evident. EPA 'a and the NRC'a attempes to 1>9per-over 
the conflicts camcd by the dual regulatory regime have 
generally not been succeafu1. 

Significantly, the mixed-waste quandary may also be 
baaed on the different configuration of EPA'a and the 
NRC'a regulatory frameworb. EPA 'a RCRA regulations 
are extremely prescriptive and extremely complex. fre
quently imposin1 extraordinarily prec:iae standard.a and 
methods and even apec:ifying particular materials. The 
NRC'a regulations appear lea complex and lesa prescrip
tive, because they focua more on overall and Ions-term 
sysum paformance. The NRC's regulations, however, are 
supported by a large body of the NRC' a regulatory guides 
and technical position papers that detail acceptable meth
ods or requirements to meet the regulations' performance 
goal. The combined effect of the regulations and support
ing criteria documents ultimately achieves an equivalent 
or greater level of protection. 

The differenca in the two programs may make sense if 
one considers that while EPA must permit and license hun
dreds and even thousands of hazardous waste sites. the 
number of NRC-licemed sites. puticularly new sites. is 
significantly smaller (approximately 7,500). The smaller 
burden affords the NRC the opportunity to ICfUtinize more 
carefully individual licensing decisions. The level of detail 
actually found in the NRC's regulation.a might lead one to 
conclude that the NRC's regulations are generally less strin
gent, and, further, to conclude erroneously that the more 
prescriptive EPA regulations can be imposed without con
flict and will result in an additional level of protection. As 
described below, th.it is not the cue. 

The NRC' s standarda are designed to protect against 
potential public health and safety threats for periods of time 
that are several orders of magnitude looser than the RCRA 
standard&. By nec-eaity, the NRC'a aite-telection parame
ters are more stringent. The NRC'a waste-form require
ments are more integral to the NRC'a program and are 
significantly more stringent than are relevant EPA stand
ards. As the NRC baa noted, "overall the put 61 regulatory 
system provides a more effective, Ions-term approach to 
minimizing formation of leachate from radia.ctive waste:a 
than a policy that relies heavily on linen."" Both the DOE 
and the Nuclear Management and Resources Council, Inc. 
(NUMARC), have also indicated that the NRC'a regulatory 
scheme may provide protection aaainst public exposure to 
radioactive wute that ii superior to that at a joint 
AEA/RCRA facility. 11

• 

96. Id. 

'17. Id. Ill 4. 

98. Id. Ill 5. 

99. Lea.rr from Nwu:io J. PallAdino. swpl'll noce 36.. Ill 2. 
100. NUMARC RuolT. swplV noce 92, Ill 7-26; DOE. DOf.JLLW..a>T, 

lllPIV DOCe 62 (1987). 

Projected kiq-c.erm ped'ormanc:e of the [RCRA J 40 
C.F.lt 266 facility ... may be inferior to that of the 10 
C.F.lt 61 facility usmnin1 mixed wute commingled 
with (l.I.RW] la ditpoeed at the lauet . .. . rnhe effect of 
impmins 40 CP.lt 26' requirements on dispoul of 
mixed wuae may be to i.nc:reue the potential individual 
doeea from what they would have been had the waste 

been~ u (l.I.RW] without repni to its hazardous 
CIOl1lllQ1. 0 I 

A recent study of tank requirements under the AEA and 
RCRA reached a similar conclusion regarding h.az.ardous 
wastefradia.cdve waste tanks. 102 

EPA's scientific buia for asserting RCRA jurisdiction 
over many mixed-waste streams is thin. In most instances, 
the AEA '• system alone baa adequately controlled both the 
chemical and radiological hazard from mixed waste. For 
imtance, ooe of the most frequently encountered mixed 
wutea at the AEA 'a sites is scintillation vials containing 
toluene. The risk of potential off-site groundwater contami
nation from toluene is often used to justify dual mixed-waste 
regulation. Yet a 1986 NRC study noted that toluene has 
previously been detected in groundwater from trench sump 
samples at puticular sites, but concentrations decrease over 
short time periods, indicating a relatively brief persistence 
in groundwater. 110 Thus. it does not appear that toluene, 
known to be disposed of at existing U.RW sitea, has actually 
presented a significant environmental hazard that would 
require EPA to assert RCRA jurisdiction. ICM 

The NRC'a study of nonradiological groundwater quality 
at existiq U.RW sites supports the notion that concern 
about the effect to off-site groundwater of chemically haz
ardous constituents found in the U.RW disposed in the 
AEA '1 regulated facilities is overstated. According to the 
NRC, at the Sheffield, Illinois, site, where significant 
amounts of chemically hazardous U.RWs are known to be 
disposed of, .. the sample results do not indicate that con
tamination from toluene and xylene scintillation liquids, 
chromate wutea or lead is occurring . . .. " 1°' These wastes 
comprise the Jarseat volume of known mixed wastes. 1°' 
Notably, the cloaed Sheffield site wu actually less strin
gently control.led than a current site regulated under 10 
C.F.R. put 61, primarily because of part 61 'a waste clas
sification ayatem and related waste-form requirements. 

At the Barnwell, South Carolina, site, which the NRC 
stated essentially meets 10 C.F.R. put 61 requirements, the 
NRC reached the same conclusion: "[T]he [LLR W] dis-

101. NUMAJlC.111pn1 DOiie 62. Ill 7-26. 

102. En"irolpben Canpmy, Cqmparatiw AuullMJll t1f tM Envirolt
Matal Pl"Ot«dolc Afow:y's R.t1""'1ioN/or HlWU'dolu Wa.ru Tank 
Syn.v tad~ Nw:IMu R.tplluory C-Wlolt RU[Min· 
w. l!.imrolphere Co~ New Jeney (July 1988). A.c:ccrdina ID d1is 
repon. ''Ulm ii liule or DO illl:rancl1tll aafecy benefit ID be derived 
from applyiq !be [RCRA] Subpln J ltaDdlrds ID nuclear power 
plaDt rwtwuae tank ays&ema and applicable NRC provWoaa, ovenll, 
provide ID equivalent lnel ol procectioo of human beallh and I.be 
eoviroameat." Id. ll 88. lDdeed, I.be report abo DOC.ea th.al "appli
calioo ol 1 Imp pcrcalQp of !be EPA provisions ID mixed-waste 
aorqe llld aaanmt tank l)"lleml ll nuclear power pl.arus would 
provide DO incremearal lllfecy benefit or would l'aWt in llDMC?!"ry 
expomn11 ID rwiiolcUve IDlll:riala." Id. ll 6. 

103. Sa NRC. NU1lEO 1183, swplV ooce 89, 11 43. 

104. Sa llUo NRC. NU1lEO CR-4450, BNL NU1lEO 1~944. swplV ooce 
31. ll 32-33. 

1~. NRC NU1lEO 1113, swplV noce 89, 11 27. 

106. S.. NRC. NUREO CR-4450, BNL NUREO 1594-4, svplV noce 31. 
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posal units have had a very minor effect on the nonradi
ological quality of on-site groundwater .... (C]oncentra
tions of individual orpnics are very low in on-site weU. 
and are below detection at boundary weU.." 107 Thus, the 
best available evidence sugesta that EPA's concerns re
garding substantial groundwater contamination from mixed 
waste at the ll.RW's disposal sites are misguided. 

As these examples demonstrate, the principal hazard 
from land disposal of mixed waste stems from the lon1-
term radioactive hazard. not from chemical constituents. 
The mixed-waste regulatory system. however, does not 
reflect this fact. The current mixed-wute regulatory sys
tem arises from the failure of regulators to acknowledge 
the unique properties of radioactive wastes and to affirm 
that for such wastes, RCRA and the AEA cannot be rec
onciled. This failure bu led to a multitude of conflicting 
guidance, statements, and policies aimed at reducing the 
appearance of conflict. 1°' The mixed-waste situation bu 
spawned an entire generation of environmental profes
sionals seelcing to develop treatment technologies that are 
intended to solve by physical means what is essentially a 
legal infirmity. 

The only two credible reasons for imposing RCRA 
requirements on non-treatable AEA regulated wastes-«> 
enhance groundwater protection and alleviate concerns 
regarding impermissible mixing of hazardous and radio
active wastes-.re easily dealt with in ways that avoid 
forcing mixed-wute generators to nm the gauntlet of 
RCRA requirements. EPA's RCRA rules already prohibit 
impermissible dilution and mixing of hazardous wastes lot 

and could easily be modified to provide additional p~ 
tection. In addition. the ACNW hu concluded that .. the 
disposal of mixed wastes can be accomplished under the 
umbrella of NRC requirements for [LLRWs] if these re
quirements are modified to provide for enhanced ground
water protection." 110 

Finally, a resounding lack of corresponding benefit from 
the dual regulatory regime arises from the expected overlap 
that often results in duplicative reportin1 and paperwork 
requirements. Both the NRC and EPA require a compre
hensive manifest and recordkeeping system. They also re
quire strict security protections that are not always identical. 
and both the NRC and EPA have financial assurance re
quirements. which can force site operaton to commit large 
sums of money to the NRC and EPA for essentially the 
same purposes. 

107. NRC, NUREG 1183, Sllpl'fl DCCII 89, 11 39. 

I 08. Thua far, EPA and the NRC haw i.uaed the foUowinsjoinl pidaDce: 
GlllDANa ON T1ll DUD1TT10N AND lD1H1111CA110N OP Coaooa

ClAL MIDD Low·Uvli RADIO~ AND H.u.uDOus w um 
AND ANswus TO AN'narATID QvunoNS (1917); DIUCTMI 
No. 9480.~14, Cot0[NUI NRC·EPA SmNo Gll1DUJNU PO& 
DLS?OSAL or CoMMlllO.U. MIDI> 1.oW·Uvn RADIOACT1n AND 
HA.z.uoous W .un (1987); DIUCrtVa No. 9'417 .()().1, Joutr 
NRC·EPA Gll1DANCJ! ON A CoNCUTUAL DUJON AlnoACB PO& 
CoMMJ'O.U. MIDD Low·Uvli RADIO~ AND H.uAaoous 
WA.Sn DISPOSAL FAauT1D ( 1987); EP A/!5JO..SW ·90-057, 1.ow· 
LEVU MJXU> W,un. A RCRA P'!llPICnV'I PO& NRC Ucut-
5!1.S (1990); DIUCTMI No. 9!5!5!5.00..01, Mn.o TO Au NRC 
l.Ja.Nuu: GlllDANa ON nu lAHD DISPOSAL RunlcnoNS' 
EfnCT'I ON STO&Aoa AND DLSPOS.\L or CoM>O!aa.u MIDD 
W ASTI (1990). 

109. Sn. ' ·I·· 40 C.F.ll. 1268.3. 
110. Leallr from D9dl W. Moeller, 111pra lllO(,e 9!5, 11 7. 

Developiq a Solution 

'TM Urrmilurc MiU Tailing3 MO<kl ", 

The illogic of imposin1 RCRA on the ll.RWs that pose 
significant radioactive hazuds is perhaps best seen by com-
parin1 the status of mixed waste with an AEA counterpart, 
uranium mill tailings. Although many uranium mill tailings 
piles are composed of radio.ctive waste containing signifi-
cant amounts of chemically hazardous components. includ-
ing acids. solvenis, and heavy metals, they do not fall within 
the scope of the mixed-waste system and EPA's RCRA 
requirements. Thia dispuity of treatment derives mainly 
from the langua1e of f 11 c(2) of the AEA. 

Section 11c(1) of the AEA defines "byproduct material.•• 
which encompassea the ll.RW, u "any radioactiw mau
rial yielded in or made radioactive by exposure to the 
proc:aa of producing or utilizing special nuclear mate
rial." 111 Section l le(2) defines "uranium mill tailings 
byproduct material" u ''the tailings or wastu produced by 
the extraction of uranium or thorium from any ore processed 
primarily for its source material content." 112 While the 
§ l le(l) definition applies only to radioactive materials, the 
fl lc(2) definition applies not only to radioactive tailings, 
but to any wa.stu produced by the extraction or concentra
tion of uranium or thorium. This small difference in wordin1 
has meant that under RCRA 's exclusion for byproduct ma
terial. 11> f 11c(1) byproduct material falls within the purview 
of the mixed-waste system, whereas fl le(2) material does 
not. 114 In many instances,, fllc(l) and f llc(2) byproduct • 
materials may be virtually identical. physically, chemically, 
and radiologically. iu The fact that physically identical ma-
terials presentin1 essentially identical potential radiological 
hazards can be subject to disparate regulatory requirements 
establishes clearly the overall absurdity of the current 
mixed-waste legal framework. 

The legal framework that Congress created for uranium 
mill tailings sites is instructive in the mixed-waste context. 
Under the Reorpnization Plan No. 3 of 1970, 116 EPA ac
quired the AEC'1 authority to promulgate "generally ap
plicable environmental standards" includin1 "limits on the 
radiation exposura ... in the aeneral environment outside 

111. 42 u.s.c. 120141(1). 

112. /d. 120141('2). 

113. 42 U.S.C. f6903(77), EUl STAT. RCRA 13. 

114. See Memonndam from Plll1 Lohlm, NR.C. ID all NRC Unnima 
lteco¥Sy I ic 7 I I I (Ms. !5, 1989). nocilll U all fl l e(2) -.nu, 
i.ocludiJll ~ore raiduea and proceu fluids are b~ 
duct !Dlllerial falliq oullide tbe ddinilioa ol rolid .... Sn aUo 
NRC. NRC SF.CY OocvtmtY 91-J.47, UIWmlM Fm> MATDI
ALI 0nrD TIWf NATVLU. Ous (1991). NOCll. however, lhM tbe 
lddilioa ol bazlrdoal wam ID I l le(2) !Dlllerial aft« and outside 
the unniam OI' thorium emw:tioD and coacmtralioa proceu would 
Ca&lll tbe !Dlllerial ID become I mWd Wiiie. Because Of thil fact, 
the DOE IDd tbe NRC haw ind de• to owmn and open&on ol 
uranium mill llilinp piles dw they should tak.e care to preveat tbe 
lddilioa ol bazardoua wuae and malCriall cooWnin1 ~ 
wuta inco ll le(2) lliliDp pilel. 

11!5. AJl NRC"a docnl!!tl!C DOCa thli many bu.It DOD-1 le(2) wuia are • 
similar enoup to mill tailillp ID be dispoled in mill tailinp piles. 
NRC. SF.CY Doculmn' 91-243, DISPOSAL or MAruw. Onlu 
TKAN ATOaoc: ENUOY Acr or 19S4, .u AJaHDw, S!!C'T10N 
l le(2) Bvnooucr MATUW. INTO ULUfll/W Mu.J. TA.Jl.JNos llf. 
POUNDMUm 4 (1991). 

116. bq. Pm No. 3 ol 1973. 3$ Fed. Rei- 1'623 (1970). ~ 
ill$ U.S.C. 1pp. 113,-''1114 Sia. 2086 (1970). 
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the boundarica of locatiom under the control of persons 
posseaing or using radioactive material. " 11

7 The AEC (and 
later the NRC) retained exclusive responsibility for the 
implementation and enforcement of on-site radioactive 
standards through its licensing authority. Under this plan. 
EPA wu to promulgate standards that would protect against 
off-site releases of radioactive materials. and the AEC/NRC 
would regulate on-site activities in accordance with these 
requirements and its own responsibilities under the AEA. 

In 1981, Congress used essentially the same framework 
for uranium mill tailings in the Uranium Mill Tailings Ra
diation Control Act (UM'IRCA). 111 Under the UM1RCA. 
all uranium mill tailings are disposed of on land owned or 
to be owned by a state or the DOE in perpetuity. 11

' At 
inactive uranium mill tailings sites, described in Title I of 
the UM1RCA. the DOE owns and regulates a site until 
closure, at which time the site ii licensed in perpetuity by 
the NRC. The NRC reviews the DOE's site closure plan to 
determine if it will meet the NRC's perpetual licensing 
requimnents. At active sites, which fall under Title ll of 
the UM1RCA. a private operator is licensed by the NRC 
until closure. At closure the DOE or a state becomes the 
site owner. Thereafter, the site is lic:cnsed in perpetuity by 
the NRC. 

Under the UM1RCA. and using essentially the same 
language u it did in the 1970 Reorganization Plan. Congress 
imposed on both active and inactive uranium mill tailings 
sites "generally applicable" EPA standards .. for the p~ 
tection of public: health and safety from radiological and 
non-radiological hazards." 1» Congress decreed that these 
standards "shall. to the maximum extent practicable, be 
consistent with the requirements of the Solid Waste Disposal 
Act." 121 Congress also specific:ally noted that for active 
sites, "no permit is required under the Solid Waste Disposal 
Act" 122 Thus, at active uranium mill tailings sites, the NRC 
licenses the sites in accordance with its own regulations 
found at 10 C.F.R. part 40, Appendix A. The NRC's licens
ing of the sites must conform to EPA's "generally appli
cable" standards found at 40 C.F.R. part 192. 

Given the identity of language used in both the Reor
ganization Plan and in the UM1RCA for "generally appli
cable" standards, it wu plain that Congress intended for 
EPA's put 192 regulations to provide protcc:tion only for 
off-site release at mill tailinp sit.ea, especially liven that 
the AEA-lic:emed tailings piles, like 10 C.F.R. part 61 sites. 
expressly contemplate and use on-site releases u part of 
the containment mechanism. In Amuican Mining Congress 
v. Thomas, 123 however, the United States Court of Appeals 
for the Tenth Circuit held that EPA c:ould promulgate "gen
erally applicable" standards that have on-site effccts. 12' M 
a result of that decision. the c:urrcnt legal framework for 
uranium mill tailings piles is flawed in one important re-

117. Id. 

118. Uraniam Mill Tailinp hti•rion Cootrol Act. Pub. L. No. 9~-604. 
92 Sw. 3022 (codified in IC&acftd teCtio01 of '42 U.S.C.). 

119. ~ •. , ,, ., '42 u.s.c. 1791'4 . 

120. '42 u.s.c. 12022(1). (b). 

121. '42 u.s.c. 12022(b)(2). 

122. Id. 

123. m F.ld 640. 16 ELR 20069 (10th Cir. 1985), cm. ~ '476 
U.S. 1158 (1986). 

12-4. Id.• 647-41, 16 ElJt 20072. 

spect. 125 Nonetheless. it provides an imporunt model for 
use in the mixed-waste context 

77le Higlt-1.ewl Waste Legal Framework Model 

The concept of having the NRC lic:cnse the DOE in perpe
tuity at a DOE-owned and operated site wu also used by 
Congress in creating a regulatory framework for high-level 
waste. Under the Nuclear Waste Policy Act. the DOE is 
responsible for selecting and establishing permanent dis
posal facilities. 1211 Generators and owners of high-level 
waste are to contribute to a fund to pay for the DOE's 
com. m The DOE ii to be licensed at the site by the NRC. 121 

EPA is to promulgate "generally applicable standards for 
procection of the general environment from off-site releases 
from radioactive materials." 129 These standards are found 
at 40 C.F.R. put 191. The NRC implements them through 
its licensing authority. 

EPA 's proposed put 191 standards are designed to protect 
against off-site releases but are also designed to be consistent 
with the overall design concept of the high-level waste 
repository. In particular, like other radioactive waste dis
posal sites, the high-level waste sites will use the area within 
the disposal unit u put of the containment structure. As 
noted in the House Report for the Nuclear Waste Policy 
Act. '"the primary feature of the site . . . consists of a rock 
medium about 1,000 feet or more underground that will 
provide one of the primary containments of the waste." 
EPA 's propoeed standards are consistent with this approach 
and allow limited releases to the accessible environment 
over a 10,~year pcriod.. 1» 

According to the standards, and consistent with the NRC • s 
long-term approach toward radioactive waste, the 

perfonmnce •dlll [f« calcnl1tin1 releues] need not 
provide oomplde .-nnce that the requiremems of 191.13{1) 
will be m& Became al the 1cOJ time periodl involved . . . 
there will inevirably be tulwtantial uncataintiel in projecang 
cmpa.1.,.-n performance. Proof of ... future performance 
ii DDt lO be hid in the ardiDlry lam of the word in utu1tione 
that dlllll1 wilb much sban.er time &.mm. what ii required is 
a re9Dlllble npr"tioa .. . that compliance with (40 C.P .R.] 
191. lJ(a) will be 8Chieved. 131 

Thus. the propated EPA high-level waste standards recognize 
the very dift'c:tent and long-term nature of radioactive waste and 
work within the NRC framework. Acx:ordingly, the NRC's 
lic:ensina of the high-level waste site to be managed by the DOE 
must be ccmistenl with EPA standards. 132 

A Sollaion to tJw Miud-Wa.su Quandary 

The legal framework of the high-level waste management 

125. Aa a practical maas, llisnificanl resulaaory c:onflicu between the 
AEA'a and RCRA syatam bave been limited under the ~CA 
lya&em. 

126. '42 u.s.c. 110131. 

127. Id.. 
121. '42 u.s.c. ll01'41(b). 
129. '42 U.S.C. 1101'4l(a). 

130. ~ -40 C.F.ll 1191.13. 
131. -40 C.F.Jl fl9l(b). 
132. '42 U.S.C. 1101'41. * obo H.R. Ru. No. 97-491. 971.b Cons .. 2d 

Seu., • " (1912). 
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program provides an excellent model of a system in which 
the NRC bu lead authority in licensin1 the DOE for a 
radioactive waste site pursuant to, and consistent with. 
EPA's requirements for the protection of the general envi
ronment from off-site rcleua. A similar legal framework 
could be applied to all the DOE and commercial mixed 
wastes in the United States that contain more than de mini
mis amounts of radia.ctivity. Disposal of mixed waste 
(including the relatively small volumes of commercial 
mixed waste) could occur either at the DOE~wned and 
operated dispou.l sites licensed in perpetuity by the NRC 
or at privately operated commercial LLRW sites (such u 
the existinc CompKt sites) 1" on land owned (or to be 
owned) by a state or the DOE and subject to perpetual 
licensin1 by the NRC. These sites would be subject to a 
single set of the NRCs standards that could be drafted to 
include enhanced groundwater protection and to conform 
to EPA 's standards of general applicability for protection 
against off-site releases. 

Under such a system, mixed waste with very low levels 
of radioactivity (such u those identified by the NRC in 
its recently withdrawn below-regulatory~ncem policy) 
would be exempt from the AEA 's regulation and would 
fall under exclusive EPA jurisdiction. Nearly all other 
mixed wutea would be subject to exclusive AEA juris
diction and perhaps some enhanced NRC standardl re
flectin1 current chemical waste control practices. 134 For 
wastes that are easily treated. such u scintillation fluids, 
some provisions for incineration, prior to final disposal 
could be included. These wastes would remain the AEA' 1 
regulated wastes subject to exclusive NRC jurisdiction. 
however, unleu levels of radio.ctivity were below the 
NRC's regulatory concern. 

This program design is logical for several important rea
sons. FU'St, most, if not all, mixed waste would become 
subject to a sinale set of rcgulation1. This bas lon1 been 
sought by many in the mixed-waste field, includina the 
DOE. the NRC, some members of Coqraa, and virtually 
all generators and holders of mixed waste. Not only would 
it put a permanent end to incon.sistency and duplication of 
mixed-waste regulation, it would also brina b&dly needed 
predictability to the mixed-waste field. Thia result would 
ultimately benefit the enviromnem. 

Althou1h the RCRA replationa would need to be 
amended to make it clear that RCRA subtitle C requirements 
do not apply to mixed waste manapd by the NRC/DOE. 
such a proposal bu already hem sugatcd by the DOE 
and entertained by EPA in EPA '1 recent dehDerationa re
garding the definitiooa of 10lid and b.uardoua waste. In the 
context of that propoeed Nlem.akiq (which EPA later with
drew entirely), EPA stated that it 

133. Uadcr die I..ow-Le"91 bdioKUw w ... Po&y Ammdmcntt ACI, 
•2 u.s.c. 12021d, Coqrea IUlborized lb9 c:rana. ol reP-1 
compldl for die deveklpmmt ol litet for die u.RW'1 dilpolal. 
Wbm Coqrea unaided die Aa in i m. die ~ w.ana lilel 
in W uhinpia. Ncvwia. IDd Soudl c.oliDa W'Clnl requind ID remaia 
opal unril 1993, wbm new dilpOll1 capKiry wu ID be in plKe. 
Alt.boqb DO new coall*t lilel 11'1 )'el operaDaGal_ only die Souda 
<:Molina ale mnailll opal ID die u.RW from lhroupoua die llMioa. 
lbe Ncvlda lice ii cloeed IDd die W•WnP- a. now only ICCqlCI 
w ... from widlia die Nonlnrat ~ llep.. A nca c mt*2 
sice in Utah~ eome limit.ed fYI* ol lbl u.RW. 

13". The NllC-1 u.RW repilDoal • 10 C.P.Jl. 161.56(1)(1) alreldJ 
requi1w "mujmgm llalW" ID reduce aamllliok>p:al baz.mdl. 

expec:U dw the senaal approech in today"s replatioa 
would allow for exempdoa of mixed wuies that conta.in 
very low c:oacentntiom of chemically haurdoul coo
stituenla ... there ia aJ.o I IUgaUOll that fot mixed 
wuu. with hi&her coocentradom of cbemically hazatd
oua comdtuem:a resulated became of RCRA 1istinp, 
reauJadoa under the AEA already require9 meume1 
intended to c:oatrol exposure to, and releuea of, l'lodlo.c
tive bazardl that would aJ.o protect human health and 
the enviroamem by Umitiq expcA!e to, and rele.ue of, 
cbemically bazudoul comrituenta from mixed wuae. 
EPA IOllcila commeota a to whether It ... [sboWd] 
develop ... Ill &ppr09Ch for mixed wute where the 
conditioaal exempdoa criterion would be compliance 
with re~ that emt to control the radioectivity 
hazardL llS 

It appears reuonable to assume that EPA would not reject 
this idea out of band, because EPA, like others in the 
mixed-waste arena. recognizes the potential benefits to be 
derived from applyin1 a single set of regulations to some., 
if not all, mixed waste. In addition, it would make sense 
for the DOE to revisit its own definition of byproduct 
material to see if the "direct procesa" approach, or some 
similar concept, could be used to eliminate the applicability 
of RCRA to much of the DOE's (and perhaps some com
mercial) mixed-wute streama. 

Given the larp volumes of mixed and ra.dio.ctive wastes 
already at the DOE'• sites, it makes little sense to move 
the.e wastes off-site in violation of the NRC'1 AI.ARA 
principle. Thus, the DOB0

1 wastes would be disposed of at 
on-site DOE dispoal units licensed by the NRC. Or, be
came some commercial ll.RW disposal capacity already 
exists. some DOE wastes could be disposed of at the existing 
commercial sites (two of which are located near major DOE 
facilities). For commercial mixed wastes. disposal could 
tab place at either the on-site DOE facilities (for a fee) or 
at the c:ommercia1 ll.RW sites sanctioned or created under 
the Low-Level Radi<>Ktive Waste Policy Amendments 
Act. u• Primarily hazardous mixed wastes could be dispcllled 
of at RCRA facilities. puticularly where the relative radic> 
active half-lites involved ue short and the radici.ctivity 
levels pc.e liUJe or no health risk (such u at background). 

The NRC bas a1rady sugested to the DOE that it should 
considCr acceptina commercia1 low-level mixed waste at 
the DOE0

1 siteL The NRC bas stated that it does not believe 
that serious impediments exist to the DOE's ~ of 
commercial mixed waste from the NRC0 1 lic:ensees. 131 On 
Auaust 2. 1991, the Chairman of the NRC wrote the Sec
retary of EDeru to sugat such a plan., which the NRC'1 
and the DOB0

1 lenior officials ue in the process of dia.
cussiq. 1• The creatioa of such a plan can easily occur in 
the context of, and be oonsistem with. the DOE0 s plan to 
develop a lona-term nadona1 compliance strategy for all of 
the DOE01 mixed wastes. Ill 

The addition of commercial mixed wastes to either the 

!JS. '7 fed. Iles. 214SO. 21463 {Ma): 20, 1992). 

136. •2 u.s.c. 12021(b). 

137. Gowmnmtr Acx:omnDIO Oma. GAO/RCED 92~1. 00¥
UMlOHT Acx:omnDIO Oma Ruoirr. SLOW Paoou.ss Osvu.
OPDfO Low-Lava. R.u>IOACTIVI w A.In Dmos.u. F ACll.l1'T ' 
(1992). 

131. Id. • 21. 
139. s- 57 fed. Res. 57170, 57181 (De. 3, 1992). 
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DOE'• or ~mmercial sites would not increase the poten
tial overall public health or environmental hazard for the 
reasons previously diacuaed. Moreover, the overall vol
ume of such commercial mixed wastes could easily be 
accommodated at either the existing commercial LLR W 
sites or at the DOE's sites. Ultimate ownership by the 
DOE of commercial LLRW sites is already required by 
10 C.F.R. tf61.14 and 61.59, and virtually permanent 
(i.e., 100 years) DOE ownership of the DOE'• sit.ea is 
al.so already assured. Thus, the DOE'a legal relationships 
to these waste.a would remain essentially uncbanged-ex
cept that it would not be forced to contend constantly with 
on-going RCRA requirements. 

The principal benefit of such a system would be that the 
applicable disposal requirements would acknowledge once 
and for all that the primary focus of control for mixed wastes 
that cannot easily be incinerated and that contain significant 
amounts of radioactivity should be on eliminating the long
term radioactive hazards. 140 Thus., the NRC, which pos
sesses the greatest amount of expertise in the field of ra
dioactive material control. would once again assume the 
dominant role in the management of the A.EA-regulated 
wastes. EPA's concerns regarding the need for enbarwd 
groundwater protection could be met. and EPA would main
tain a consultative role regard.ins these wastes consistent 
with its authority under the 1970 Reorpnization Plan No. 

140. Tbe NRC ooWd allO be provided the maatory llllbaricy ID ammd 
itl rqu1atiom ID allow wuta below repla&ory concern ron1JJinin1 
baz.ardoua wu&e to fall ouuide the AE.A' I l)'l'CID and be dealt wilh 
tolely u bazardoua wu&e. 

3. 141 The procea of permanently disposing of mixed wasll 

that is not amenable to treatment could begin in earnest 
The result would be increased protection of the environmm 
and an overall conservation of scarce government and in· 
dustry environmental protection resourca. 

CoDChuioa 

Dual regul.ation of mixed waste provides no discernible 
benefit to either human health or the environment and i: 
grounded in legal and jurisdictional concerns rather tlw 
scientific reality. The insistence of regulators on dismissinl 
and obecurina clear conflicts between the AEA and RCJU 
hu led to increasinaly outlandish use of joint guidances 
vuiancea, waivers. and exemptions u relief valves for aJ 
lcviatina the pressure between systems that are philosopbi 
cally, conceptually, and technically distinct. Ultimately 
Conan:- ii responsible for this situation and it is Congres. 
that abould provide the leadership necessary to eliminat. 
it. The solution proposed in this Article is one suggesti01 
that ii risk-bued, scientifically justifiable, economicall: 
bcoefic:ial, and environmentally sound. Accordingly, ther 
is no good reason for failing to adopt it or a similar prograrr 

141. Prelumlbly, llDdcr the NRC/DOE licemiDI ICbeme. opponuni1 
far public ~ woWd be leplly required u put of ti: 
liceme iuu.m and enviroomencal implCt aacemena proceu. Bi 
CIUle al the waao•eny surroundin1 AX:h a proc:eu. bowevei-. 
miJbt allo be ldvillbie to creare an independent mixed-wasie ove 
lisbt and advilory boud. limilar ID the Nuclear Wuce AdvUor 
8oad. Tbia would allow far ldditioaal public puticipation. coa 
mall. and review. 


