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NEWS & ANALYSIS 

ARTICLES 
Mixed Waste: A Way to Solve the Quandary 

by Anthony J. Thompson and Michael L Goo 

Editon' Swrurtary: c~. mi:utJ ~ Ml.Ste is rtp/aud 
by bods t1w NRC and DOE "1td6 tlw Atomic EMrgy Act (ALt) and by EPA 
IUld6' RCRA DapiU tlw agenciu' ~and elaborau altemptS to minimiu 
and avoid conjficu ~en thae two rtp/atory schemu, a fandamental conflict 
rmsai1Ls between tlw approachu that 1M two slatMU$ taJu to rtgidating wa.su. 

Ajt6 rnVwing tJw disparau mixed-WO.SU repiazcry S1Chema of tlw A.EA and 
RCRA. tlw tl1llhon OfllliM .some of tM key inconsistn1cia ~en havudous 
and radioactiw wmu JJIQMgemmt and disposal require1M11tr IUld6' tlw Acu, 
and uamiM tJw effect tM.- conjficu haw Md on t1w uistini mi:ud-wmu sysum. 
7My conclwk that tJw dMaJ replation of mtud ~ proWJa no discemibl.e 
beMjil to """""' ltieaJtJs "' tM ~ In n:spotlM to tM apparenl and 
wtabat.ed prolMnu of tlw CMrrntl sysum, wlaicls derM from tlw NRC '.r, DOE 's, 
and EPA 's clainu to commonfari.sdiction, tJw tlllthcn SMggut tlw ~ 
of a mixed-wmu rtpialcry SICM1M based on tJw rteognition of 1M plrysical 
propmiu of tJw maurial.s in qlUStion. 7My maintai1I that t"6e an primarily 
two typu of mi:utJ WO.SU *W°U that is prtdominauly radiDactMly havudous 
and wmu that i.r prtdominauly ch4micaJJy /sazJudofu-and that rtplatory 
requirnMnlS slaoMld rtjkct thae differtncu. Undlr tlwir approach. RCM 's 
regulatory SICMlM WOMJd apply to a mixed WO.SU that contain.s low /.nttl.s of 
radioactMty and i.r prtdominauly ch4micaJJy ~ wlt.entu tM A.EA 's 
rtp/alcry req~ wo"1d control the managemmt of a miud WO.SU that 
contain.r atry si.gnifo:ant amowtt of radioactMty. '17w tlllthcn rniiew OJ models 
far IMir ~approach. tM cooperatiw SIChema that tM NRC and EPA 
haw dlwloped IUld6' both tlw A£t, OJ amDtd«l by tlw UrOIWurt Mill Tailings 
and &diatioft Control Act, and tlw N11el«u WG.S'U Policy Act, in rtp/ating, 
respectiwly, Ml'01Wurl mill tailingJ and laigls-lewl Ml.Ste at Jila that will ldlimauly 
be <TWMtl in perpetuity by 1M DOE. '17w fact that tJw approach 1M authors 
r«OIMIDtd 1ta.J WOt'Ud far mill tailings far uveT' a ckcaM kads them to conclutk 
that a JimiJar program can also be sw:cessfally app/Ud to tM miud-wa.su crisis. 
7My al.so conclude, ~. that IUllil key rtpl.aton ncogniu and a.cctpt that 
tlw cwrmt mtud-wa.su crisis SU1fU not from tlw ~ phy$icaJ propenju of 
tlw wasU btltfrom wir ownjwisdictionaJ attituda, tJw mtud-wa.su replatory 
.sysum can only becOIM mon intractabk and~ 

23 EU. 107~ 

The current syatem for control and permanent disposal of 
mixed wu&e ii neither functional nor rational. Funda

mentally ill<ODCCived, the larJely noocxistent mixed-was&c 

Mr. Thompeoa ii a partner and co-coordilwor of the Environ.mental 
and Natural RCIOW'CCI poup al the law f11111 of Pwtim Coie, ill 
Wuhi.n1ton. D.C. He~ ill environmeDtal law, eooc:&ncratin1 
ill rwliatiOG, ruk UlalDICIU., and occupa&ioaal health and &afety·re
laled maaen. Mr. Goo ia 111 utociate al the same office and alao 
apecialiua ill environme11tal law. The uthon wiah to sn&efully ac
lmowled1e the uaiacance of Ma. Patricia O'Toole, wbo labored ovw 
repea&ed dntta of thia muuacript. 

dispcal system ii not bued on the physical properties of the 
was&c in question. but rather on artificial distinctiooa between 
the re,wat.ory proarama under the Atomic Energy Act (AEA) 1 

and the Reaource Conservation and Recovery Act (RCRA). 2 

Despite RCRA f 1006 '1 mandate that RCRA yield to the AEA 
to prevent inconsislencies caused by clashing re(Ulatory re
p.me., the U.S. Environmental Protection Agency (EPA), the 

I. 42 u.s.c. 112011·2297. 
2. 42 U.S.C. fl690l-6992k, EU STAT. RCRA 11· 78. 
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Department of Energy (DOE), and the Nuclear Regulatory 
Commission (NRC) have never realistically addressed the 
thoroughgoing incoosisteociea between the acts, much les1 
succes.1fully invoked the auihority of §1006. Comequently, 
the management and disposal of "mixed waste" has become 
a dilemma. 

The problem stems from the failure of Congress and the 
regulators to acknowledge the incompatibility of the AEA 
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 St.ates is virtually nonex
istent, and intractable political and regulatory barriers im
pede its dcvelopmenL 

The present system is ineffective. First, given the AEA 's 
stringent regulation of low-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
ronment.al bencfiL At worst, it detracts from public health 
and the environment by ~y divertin1 resources 
to deal with an artificial problem and by requiring long-term 
storage of some dangerolnly radioactive materials. Simi
larly, for wastes that are primarily hazardous, such u many 
scintillation fluids containing low levels of radioactivity, 
assertion of AEA 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 radi~ 
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. More
over, some radioactive materials remain hazardous for hun
dreds or even thousands of years. 

One solution to this problem is relatively straighl!orwud. 
It would address the sevcnlfold problem of the current 
system by focusing on the physical properties of the ~ 
rials, their relative potential bazarm, and the mandate of 
RCRA § 1006. By focusin1 on waste characteristics, better, 
more efficient regulation is more readily achievable. Cate
gorizing waste based on its hazardous characteristics alloww 
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 hazardou.. components, such u 
fluids that are readily incincrable and contain very low 
levels of radioactivity, the NRC and EPA should be directed 
to exempt such materials from most applicable AE.A re
quirements in a fashion similar to the NRc·s proposed 
bclow-regulatory-conum policy. Wberc the primary hazard 
from a mixed waste is radioactivity. the AEA. not RCRA, 
should assume the dominant role in the regulation of mixed 
waste. Accordingly, mixed waste would be subject to only 
one set of regulations that are designed to elimimte and 
minimiu, respectively, both the chemical and the radia.c-

tive hazards of mixed waste. Disposal could take place at 
commercial LLRW disposal 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 releasea of radioactivity.> 
A role for public participation and oversight at the DOE's 
LLR W disposal 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 meana to resolve the existing inherent 
regulatory conflicts, all parties involved in the mixed-waste 
quandary would be fu more comfort.able with an explicit 
congressional blessing. To justify any such congressional 
action, the case must be made through an analysis of both 
the origins of the mixed-waste crisis and the merits of 
deferring to the AEA radioactive waste management system. 
This Article is a prelim.i.nary attempt at such an analysis. 

The Oricim ol M1ucl Wute 

TM A.£4: A CompnMnsiw Sysumjor N11Ckar-!Ulaud 
Material.J 

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 AEA. not RCRA. 
wu the nation's first .. cradle-to-grave .. waste manage
ment system. predating RCRA by almost 30 years. Two 
import.ant facets of the AEA regulatory scheme for radio
active materials beat on the mixed-waste issue. First, the 
AEA doea not have the scope of a general environment.al 
statute. It is deliberately limited to regulation of nuclear 
materials created by, used in, or usociated with the nuclear 
fuel cycle and the use of radioactive material in medical 
or experimental activities.. Second, its system for control
lin1 hazards from radioactive materials wu envisioned 
to be both stringent and comprehensive, despite its limited 
scope. 4 By cnactin1 the AEA in 1947, and amend.ins 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 AEA's 
scope. 

0 'IM UmiUd Scope. The enactment of the A.EA ,..... a 
reaction to the Manhattan Project weapom development pro
ifl!D and the sut.equem creation and growth of the civilian 
nuclear power indumy. ~ a result, and became naturally 
occurrin1 radio9ctive materiala are ubiquitous in the environ
ment, Conan- and the Atomic Energy Commission (A.EC), 
which subeequently split to become the NRC and the DOE., 
dclt'berately limited the ~ of AEA regulation to specifically 
defined nuclear material&. 

3. Rears- Pm No. 3 o11m. 35 FecL Res. 15623 (1970). rrpriN«l 
ilt 5 U .S.C. 1p11. • 112. llltd '11 14 Srat. 2086 (1970). 

4. NRC. NUREO 1310. NATUL\UY Oc:x:vulMo AND Aca.LUA
roa Pliooucm RADloAcnn MATWAU 16. 17 ( 1917). 

5. Id.• 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 unleu they equal or exceed 0.05 percent 
by weight of thorium or uranium. ' 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."• Simi
larly, the definition of "byproduct material" is keyed to 
either the production and use of special nuclear material or 
to uranium mining or milling.' Fmally, 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 whic:h 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. whic:h tends to be inclusive. This ap
proach is also reflected in the overall reauJatory philosophy 
of both the AEC and the NRC. Moreover, the AEA defini
tions, such as that for byproduct material. are inherently 
proceu-spec:ific, whereas RCRA definitions are based on 
both a wast.e's charac:tcristic:s and/or the processes from 
whic:h the waste arises. 

0 TM CompreMnsiw Nature of A.EA Coverage. Neverthe
less, because the A.EA represents perhaps the first attempt by 
the U.S. government to respond to an environmental and public 
health hazard, it goes to great lengths to ensure complete 
control over materials falling within its scope. Indeed. in the 
early days of the A.EA 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 its mere posseaion. Congress also 
made c:lear that, like no industry before it, the nuclear power 
industry would be comprebemively regulated from its incep
tion on a cradle-to-grave buia. Moreover, the A.EA preempted 
state regulation of radioactive baz.uda for materials subject to 
the A.EA. 11 Thia comprehensive and preemptive authority wu 
implemented through regulationa that required the tracking, 
ac:c:ounting, and regulated disposal of all the materials through
out the United States that are subject to the A.EA.>.. originally 
conceived, that l)'1tcm wu intended to addrea permanently 
the hazards from radia.ctive waste. 

6. ~1 -42 U.S .C. 1201-4; 10 C.F.R. 120.3(a)(1S). 

7. -42 U.S.C. 1201-4; 10 C.F.R. 120.3(16). 

8. 10 C.F.R. 120.3(1)(16). Conpea al.lo defined the term "spent 
nuclear fuel" by rdereoce IO the nuclear reKtal' cycle and defined 
the term ''bish-level ndioKtive wuae" by reference to ''reproceued 
spent nuclur fuel." ~1 Tl"lill v. Colorado Pub. Interest Reacarch 
Group, -426 U.S. l, 6 E1..R 20S49 (1976). 

9. -42 U.S.C. 1201-4(e); 10 C.F.R. 120.3(3) . 

10. -42 U.S.C. l2021b(a); 10 C.F.R. 161.2. 

11. MRC. NUR.EO 1310, swpra noce -4, 11 17. 

12. ~'· ,,,., Nonheni Swea Power Co. v. MinnelO'a. 4-47 F.2d 11-43, 
1 ELR 20218 (8th Cir. 1971). af!'d. -405 U.S. 1035, I ELR 204~1 
(1972); Pacific Gu .t Elec. Co. v. Swe ~Resources Comer· 
vatioa .t Dev. Comm'n.. 461 U.S. 190, 191, 13 E1..R 20519. 20520 
(1983). 

RCRA: Miud Wasu CoffU:I /fllO Eking 

In 1976, because of the limited, though pervasive scope of 
the AEA 's regulatory scheme, Congress p~ly excluded 
from the definition of solid waste under RCRA those ma
terials falling under the purview of the A.EA. u RCRA 
§ 1004(27) excludes AEA controlled materials, including 
source, spec:ia1 nuclear, and byproduct material. from the 
definition of a solid waste. 1• 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. Ac:c:ording to RCRA § 1006: ''Noth
ing in this Act [RCRA) shall be construed to apply to any 
activity or substance whic:h is subject . . . to the Atomic 
Energy Ac:t of 1954, except to the extent that such appli
cation is not inconsistent with the requirements of such 
Act." " This language bas two equally important eff ~ts. 
Ftnt. 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 indircc:t.. 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 ca.scs of inconsistency, RCRA yields. 

RCRA t 1006, however, bas never been used successfully 
for the proposition that RCRA must yield. In 1984, the DOE 
invoked fl006 for the proposition that all 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. 16 The DOE lost the argument, the court ruling that 
RCRA applies to the DOE's facilities, absent a specific: 
finding of incompatibility. 17 The c:ourt concluded that .. the 
most reasonable rec:onc:iliation of the RCRA and the A.EA 
is that AEA facilities are subject to the RCRA except as to 
those wast.es 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 Chafee and 

13. Conpea allo toot limilw measures under ocher major enviroo
maiW mlU&el. For inlunce, under the Comprehensive Enviroo
mental Jlapome. ~doa, and Liabiliry Aa (CE.Ra.A), -42 
U.S.C. 119601-9675: ST.\T. CE.Ra.A 7~1. any releases ol 
IOUl'CC, special nuclear. ar byprodua maierial i.D accordlDc:e with a 
permit issued under the AEA ae exempt from CERCLA. ~1 id. 
l9601(10)(k), El.R STAT. CERCLA 7. Similarly, releua of source, 
special nucle.a, and byprodua maierial are also exempt from the 
detinitioa ol a pollutant under the Federal Wa&cr Pollution Control 
Aa, 33 U.S.C. 11362(6), El.R STAT. FWPCA 99. 

1-4. 42 U.S .C. f6903(27). El.R STAT. RCRA 13. 

15. 42 U.S.C. ~. El.R STAT. RCRA 1-4. 

16. Lepl Envtl. Allis'I,,.... Found. v. Hodel. 586 F. Supp. 1163, 1-4 
EL.R 2042.5 (E.D. Tenn. 1984) (LEAF). 

17. The OOE has been criticiz.ed for takin1 thiJ position. ID mrospect. 
had the OOE limiled its exemption claim solely to the AEA ' • 
repW.ed awcri&ll ruher than the entirety of the AEA'a facilities. 
the OOE mip bave prevailed, thereby 1.arJely avoidiD& the mixed
wur.e isluc. 

18. LEAF, 586 F. Supp. 11 1167, 1-4 ELR 11 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: Enercr Act materials applies 
only to the radioactive materials themlelvea and DO( to 
any wastes with which the AEA materials may be ~ 
c:iated. RCRA applies to hazardous Wast.el that are mixed 
with radio.c:tive materials. Otherwiae the mixin1 of small 
amounts of radio.c:tive materiala with ba.zardoua wasu. 
could tramform the entire waste stream into an AEA 
material exempt from RCRA. 19 

Chafee further noted, regarding § 1006: 

Section 1006(a) of RCRA does DO( in any way exempt 
mixed hazardous and A.EA wastes from RCRA . .. except 
to the extent that application of RCRA would be inc:oo
sistent with specific: requirements of the AEA. Thua, only 
in the rare cue where compliance with both RCRA and 
the requirements of the AEA would be physically impos
sible are these materiala exempt. 20 

Senator Simpson believed otherwise: 

It straina credibility to interpret . . . [RCRA] to mean that 
. the mere presence of hazardous subsrancea in a wu&e 

stream that is otherwise primarily made up of '°urce. 
special nuclear and byproduct material. [subjects such a 
waste stream to RCRA requirements] since thia would 
have the effect of renderina thia panic:ular exemption a 
nullity, ... [thereby] effectively extend[ml] the require
ments of [RCRA], u amended, to virtually all radio.c:tive 
Waste stream&. 21 

Simpson noted that the language of § 1006 "contemplates 
more than a demonstration of mere physical impossibility, 
. .. [i]ndeed 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." 22 Simpson included a letter from NRC Chair
man Nunzio J. Palladino that set fonh numerous incom
patibilities between RCRA and the AEA that were hued 
largely on the different approaches taken by the NRC and 
EPA to minimize potential hazards from radioactive and 
chemically hazardous waste. ll 

Senator Cha.fee's views ultimately prevailed at EPA. On 
July 3, 1986, EPA publisbed a Federal /UgisUT 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. 14 Sub
sequently, EPA explicitly extended its interpretation of its 
jurisdiction to include states without authorized RCRA pro
grams, effectively admitting that EPA bad not previously 
regulated mi::ed waste. 25 

19. 130 CANO. RK. 59269-70 (daily ed. July 26. 19&4) (st•tcmen« ol 
Sea.. Chafee). 

20. Id. ll 59382·83 (empbuia ldded). 
21. 130 CANO. RK. 59727.29 (daily ed. Aus. 6. 19&4) (mremena of 

Sea. 5 i.mpeoa). 

22. Id. 

23. Id. 

24. 51 Fed. Rea. 24'°4 (July 3. 1986). 

2'. 53 Fed. Rea. 37045 (Sqlc. 23. 1988). 

EPA and the NRC also is.sued a document. J oi111 G uil:ia.nc e 
ors the Definition of CommuciaJ Low-U-Vel Radioactive 
and H(WJl'diJILf Wa.su, to all of the NRC's li~nsecs 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 reauJadom exist to control the byproduct, source 
and special nuclear material c:omponenta of mixed 
[LLRW], and EPA bu the authority and continues to 
control. the ba.zardoua component of mixed [low-level 
wute ]. Howevu. when the components are combined to 
become mixed [LLRW], neither agency bu exclusive 
juri.ldic:tion under federal law. Thia bu led to a situation 
of dual reauJadom where both agencies. NRC and EPA 
resuJ.ate the same waste. 17 

TM Paradoz of Dllal Mi.ud-Wa.su .Regwlatiors 

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." 21 

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

DOE usumed that the exclusion wu intended by the 
Conare- to be applied to radioective wast.el in their real 
worid c:oafisuntioa- Virtually all radio.c:tive waste sub
stances are contained. dislolved or suspended in a noo
radiOKtive medium from which their ~tioo is im
practic:al. AccordinalY, DOE noted that in proposina the 
direct proc:aa approech. that unless some radioactive 
wuae streama were considered to be byproduct material 
in wir entirety, RCRA • s exclusion ofbyproduc:t material 
miahl reuonably be perceived to have little effect. bo
c:ame RCRA'1 application to a nuclear wute's oon-ra
diOKtive medium would apPCU to entail at leut the 
indirect ~ of the radionuc:lida dispened in the 
medium. 

Despite the DOE•s recognition of the basic conflict between 
joint EPA and NRC/DOE regulation of the same material. 
the DOE•s final rule defined byproduct material subject to 
the AEA to refer ''only to the actual radionuclides dispersed 
or SU!pCtlded in the waste substance.··• According to the 
DOE. '"the non-radioactive hazardous component of the 
waste subsblnce will be subject to regulation under the 
Resource Conservation and Recovery Act.•• ll 

The DO E's acceptance of a position it bad already rejected 
u impractical exemplifiea the "Alice-in-Wonderland" at-

26. EPA. PoUCY D~ 9432.00.2. JolNT GumAHCZ ON THB Dm
NmON OP CoM)(QCAL Low-Uvu. RADIOACTIVI AND H.u.uo
ous w A.In (1987). 

27. lit. 2. 

21. lit 
29 . .52 Fed. Res- 15937, 15939 (May 1. 1987). ~ aJ.so so Fed. R.es-

4.5736, 4.5737 (N001. l , 1985) ( ooti.a.a tbaa u.nleu A.EA ti 1( e )( I) 
byproduct m.ueriala include the entirety of the wuie, RCRA exc:lu
sioo for byproduc:l awaia1 woWd be "reduced co 1 vUtual nulliry ' '). 

30. 52 Fed. Rea. 15937, 1.5941 (May 1. 1987); 10 C.F.Jl. §962..3. 

31. 52 Fed. Rea. 15937, 15941 (May I, 1987). 
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titude of thole involved in the mixed-waste dilemma. Taken 
to its logical extreme, acceptance of EPA· 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 b~ 
duct material. As one commentator hu stated: 

[I]f the pbrue ''radia.ctive material .. refers only to 
radionuclidm--the l'Miioective atolm-<Ol1laincd in a 
material, then there la no such thin& u a pure byproduct 
material, except perhaps~ oootroUed laboratory coo
ditiom for f1eetina periodl of time. All material yielded 
in or made radioKtive by any technique will contain at 
least 101De nonradioKtive atoms and durina the puaap 
of time, radia.ctive decay will snduallY increue the 
ratio of nonradiOKtive to radiOKtive a&oma. ••• The 
notion that an individual atom pumes from the AEA to 
RCRA control at the imaant of ha decay la untenable. 32 

The DOE's endorsement of this view establishes the degree 
to which regulators have distorted physical reality u a result 
of EPA's assertion of RCRAjurisdiction 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 radio
active component. would become a hazardous waste under 
the mixture rule. As EPA. the NRC, and the DOE guidance 
have suggested. no distinction would exist between the AEA 
and RCRA components of the waste. 34 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 remedia.l statme and u such must be liberally 
construed for the remedial purpoee for which it wu 
enacted. The intended c:omprehemive nature of RCRA 'a 
regulatory scheme ii evident from the lesialative hisaory. 
The House Committee ... reprded it u closina the Wt 
remaininJ loophole in the fnmework of environmental 
laws . ... Ac:cordinaly, DOE decided that RCRA'a ~ 
finitional exclusion of aource, apecial nuclear and b~ 
duct material aaumea a narrower aipific:ance than wu 
augesled in the pcopocd Nle. 15 

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

32. Jolm-M.ut siemvua. H.u.uoous w AST& I.Aw .urn Pucna ll 
~2. 63 (Sepe. 1986). 

33. 40 C.F .Jt. 1261.3 . 

3-4. The United Slllel Court ol Appeal.a for the DiJU'ic:t of Columbia 
Circuit invalidated the mixmre rule in Shell Oil Co. v. U.S. Eavi· 
roamcn&al Proc.ectioa Asency, 9~ F.2d 741, 22 EI..R 20~ (D.C. 
Cir. 1991). The mixture rule remaina tempanrily in effec:t. however, 
until Oc:u>ber I. 1994, pendina EPA'a dec:isioD wbetber 10 reprom
ulp&e the rule or abaDdoa iL 

35. 52 Fed. Rea. 15937 (May I. 1987). 

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 regW.atory areas 
previously construed to be reserved entirely to the NRC 
under the A.EA. 

IDcoamtency ud Incompatibility 

11te N RC 's Initial View 

The clear import of RCRA f 1006 is that RCRA must yield 
where there is conflict between the A.EA and RCRA. Yet 
EPA. the NRC, and the DOE have interpreted this section 
nanowly, 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 hard 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 eXposure:s "as low as 
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 resuJation by EPA under RCRA of radioac
tively contamiuted chemical wuaea currently under 
NRC and apeemait state jurisdiction ii inconsistent with 
our resuJat.ory requirements established pursuant to the 
Atomic: Enerl)' Act. R.adiOKtively contaminated chemi
cal wutes re,,mted by NRC and apeement states should 
not be re,,mted under RCRA. 36 

The C1DTCDl state of the mixed-waste system establishes that 
this statement bu been given little attention. 

11te NRC/AEA Approach to &dioacriw Wa.su MaNJgement 

Radioactive waste and chemically hazardous waste are not 
the same. Systems for managing and permanently disposing 
of each differ significantly. The basic difference between 
radioac:tive and chemically hazardous waste is that hazard
ous waste can usually be destroyed by processes such u 
incineration, whereas radionuclides cannot be readily de
stroyed n -radioactive waste can only be eliminated by 
time and transmutation. Treatment or solidification alone 
is ineffective. N. the NRC has 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 st.ate. 

36. Leaa from Nwmo J. Palladino, Chairman. NRC. IO Morris K. 
Udall. U.S. Sawer 1(Mar. 16, 1984), "Prillud in 130 C>No. Rtt. 
S9727-29 (daily ed. Aua. 6, 1984). 

37. NRC. NUREO CR~~. BNL NUREO 51944. MANAGEMENT OF 

RADtOAC'Ttn MIXED WASTU IN CoMMEICIAL Low-LEVEL 

w AS'TU 13 ( l 915). . 
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Destruction of the [L1.R W] hazard. aside from transmuta
tion processes, is impossible." )I 

The need for long-term management of the LLRW is the 
primary influence on the NRC•s Part 61 radioactive-waste 
disposal system. A.s NRC Chairman Palladino noted to 
Congress. in 1984: 

NRC hu empbuized a sysuwu •ppr<>Kh to low-level 
wute dapc..al includins comideratioa of site 1elec:tion. 
site deaisn and operation. waste form and dispou1 facility 
clocure. In addition to focuains oo dispoul site perform
ance. NRC hu spcc:ified a number of requirements which 
muat be accomplished by the wute senentor, includin1 
requirements for wute form and content. wute cluaifi
catioa and wute manifests. >t 

Because of both the unique hazards associated with expo
sure to radioactivity and because radioactive waste may 
remain hazardous for hundreds of years, the NRC"s a~ 
proac:h to the management of radioactive 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 radioactive material. The NRc·s 
system relies on a performanc:e-objec:tives approach by 
which control of hazards posed by a c:hemic:al waste (that 
may be equally u long-lived u radioactive hazards) is 
subsumed under the long-term hazard minimization frame
work for radioactive wa.stea. 

The AEA 's systems are designed to isolate the waste 
permanently from virtually all human contact. The use of 
institutional controls suc:b u government site ownership, 
site security measures. and permanent monuments prevents 
suc:b contact. "Natural materials," such u clay liners and 
covers or engineered surf ace barriers. that can last for long 
periods of time and permanently minimiu 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 yean and, further, 
depending on the waste clas.1ification, site stability for up 
to 300 to SOO years. 40 Intruder barriers are designed to 
prevent entry into the disposal unit even if "institutional 
memory" is lost at the site after the ~ to 500-year period 
following initial disposal. To minimius the potential for 
institutional memory loss, a state or feden.l aovemment is 
expected to own the site in perpetuity." 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. 41 

RC.RA 's Approaclt to &moactive Wa.su Manag11Mlll 

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

38. Id. M 3. 

39. Leuer from Nwmo J. Paladino, svpra noce 36. 1& l . 

40. NRC. NUllEG 0945, f!HAL ENVmOHlOHTAl. OOACT STATIJGHT. 
UaNSIMO Ri.QlTillWBNTS POI LufD Dmos.u. OP R.u>IOAC'r1W 
Wuru Vol L S-18, r7 (1912). 

41. 10 C.F.Jl t6U9. 
42. DOE. UMTRA-DOFlAL-400501 .0000. RUl'OND to STAH1>AU>e 

ro1 Raia.DIAL AcnoNt AT ilf.ACnW UUN1t1M PloasslNo Srru 
hoPOW> Ruu 7·8 (1988). 

synthetic: liners and leachate collection systems. 43 Regular 
and frequent groundwater and leachate sampling, monitor
ing, and analysis are conducted to confirm constantly the 
status and location of the waste." The RCRA SWldarda 
contemplate a normal time frame of approximately 30 years 
and rely oo "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. 45 After 
30 years, the site may be sold. .. 

lnconsisurteiu /Ur.went~ TwoApproaclta 

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 must satisfy both RCRA and AEA regulatory 
requirements, which are not entirely compatible. ••'7 

One inconsistency between the two systems ii clear from 
the following scenario. Although it is physically possible 
to install a synthetic: liner and leachate collection system in 
an AEA-type disposal unit, the NRC has consistently main
tained that a synthetic liner prevents any in.filtrating rain
water from escaping the disposal unit-hence the necessity 
under RCRA. which requires the liners, for an active 
leachate collection and pumpina system to prevent the unit 
from fillin1 up like a bathtub. A strona possibility exists, 
however, that over hundreds of years, pumping may be 
discontinued, and the unit will inevitably overflow, resulting 
in exac:tly the type of sudden, catastrophic release that the 
AEA ·s sy*8l 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 
Iona-adhered-to principle of maintaining exposures as low 
as reasonably achievable (Al.ARA). 

Several other aspects of RCRA •s system also violate the 
ALAR.A principle by creating more waste to dispose of. 
Active pumping ofleac:hate 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 wastes may carry listed waste codes for all listed 
wastes disposed of in a puticular landfill. P"mally, additional 
radia.ctive waste is generated through the treatment and 
packaging of radiC*:tive waste which contaminates treat
ment and pac:bgins facilities and equipment, because ra-

"3. 40 C.F.Jt 1264.301. 

44. 40 C.F.Jt 1264.90-101. 

45. 1t1. It ii worm DDCina m. .-• is ccuidered "ablcrbed" mm 
the NJlC sy111m wwk1 be coaDdend "M>lidified" by the chemically 
bazlrdoul w-handliq community. Sn NU1lEO CR~S-0. swpra 
DOCe 31, • 20. Indeed. IOID8 llWI laws for hazlrdoua IUbaaDcel 
set relcue limill 1& dl:tecdcla 1cve1a witboul reprd IO 111y esrimered 
risk IO bumaD bea11h or tbc eaviroomcnL The AU' a dispoul scheme 
C&DDOI auly be l"Q'!OCiW wilh such a tysie& 

46. 40 C.F.R. 1264. 11~. 120. 

47. EPA. Oma OP RADIAnoM AH1> IHD001 Am. DIA'1' luvB P uu 
ON RADIAT10N Smi Cl.LuruP IUoUL'110NI 6 (May S, 1993). Aa 
EPA rec:cady noced ill tbc DIA'1' Issuu PAPD ON RADIATION 
Sm Ct.LuruP llzauunoNS. tbc Superfund IWioaal cootingency 
pilll "doll Dal allow tbc 1111 ol pulive imUIUtional C011110la u a 
subltimre for ICliw rapcn11 mcasurea wilea such active mcuures 
1111 delermimd ID be Dal prxticable .. Id. I& 21. 
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dioactive cootamination occurs simply through contact with 
radia.ctive subst1nces 

Uncertainty also exists regarding the safety and durability 
of synthetic liners. Performance characteristics of synthetic 
liners med for more than SO yean are not well-lcnown. such 
that their effectivenea over hundreds of years is certainly 
unclear. The DOE bas noted that "synthetic materials in
corporated into RCRA sites probably will not last for 200 
to 1,000 years. " 41 Synthetic liners eventually will "drain 
out" due to gravity, or fail because of subsoil settlement. 
puncture by rocks, splitting seams. or entrapped air bub
bles . ., EPA baa aclcnowledged that "eventually, liners will 
either degrade, tear or crack and allow liquids to migrate .... 
[l]t is therefore important that li~ds be removed during 
the time a liner is most effective.'' Moreover, EPA recently 
stated "synthetic coven also have a limited life, especially 
in dry, sunny, windy areas.'' 51 Repair of ruptured liners is 
also a concern. When a synthetic liner ruptures. unlike a 
clay liner, it is not self-healing. 'l 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 exfiltration 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 access. 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 
disposed of, the state of Utah flatly refused to accept site 
ownership hued on RCRA- and CERCLA-type liability 
concerns, thereby forcing the Utah 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 1 decade. A3 the NRC noted in 
1984: 

"'· DOE. UMTRA-OO'f/AL-'OOSOl .IXXX>, RESPOND TO STANDAADI 
POI RPo!DlAl. ACTIONS AT lNACnVS U l.AM1UM hOCl.SSIHO Srru 
hoPOUD Ruui 12 (1981). 

-49. NRC, NUllEQ 0706. NRC FINAL G!NDJC ENvmONKDn'AL Ii.
PA.Cr STATDWn' ON UllAH1t11( M'LWIO Vol. I 9-16, 17 (1980). 

SO. EPA. EPA '2(){1-13-«>I, FINAL ENvmONMEHTAL lta1i.cr Sr1i.n
MEHT, POI STANDA&DS POI T1D! CoNTIOL or Bvnooucr MAn
llALS F1ow UllAH1t11( Ou Ploa.mNo 1-13 (1983) [bereinaf1er 
FEIS). 

Sl. EPA. EPA "°2·0-93-0001, TlcBmcAL SUPPOat POI AlaHDINO 
SrAND.uos POI ~AGuaHT or UIANTUM Bvnooucr MAn
llALS ~ 1-4 (1993) [bereinaher DI.APT Bm ). 

S2. NRC. NUllEQ 0706, supra DOC& 49. ll 12·2', 1-13. 

the re,W.tory system embodied in 10 CF.R pt. 61, 
i.nc::ludins pnerat«responaibility, and reliance oo i:i-clt· 
in&. WUle ll&biliz.atioo and lite characteristica. provides 
a more effective Iona-term approKh to mjnjmjrin1 the 
formation and misration of leachate from radioactive 
wute than a policy that reliea heavily oo the UK of linen 
in burial treochea. EPA iuelf recosniz.ed the limitationa 
of linen in its mndardl that ... only (require] linen [to] 
prevent miption durins the "active life" and subeequent 
closure of the landfill .. .. EPA'1 apprc>Kh may well be 
appropriate for ... chemical wutea . . . [however] for 
burial of low level radioKtive waste . . . we do not believe 
that linen will tocally eliminate the potential for ground
water coatamiution .. . (and] we have c:oocema that 
linen will contribute to the ac:cumulation of leachate, 
which will fill up the dispoul unit and poaibly overflow. 
Removal and treatment of th.it leachate will almost cer
taiJUy involve a releue of 10me of the contaminants to 
the enviromnenl." 

Despite the NRC'1 concerns regarding the incompatibility 
of unng liners within the AEA's system. in 1987, the NRC 
and EPA released 1 joint guidance on the conceptual design 
for commercial mixed-waste disposal facilities. s.. Accord
ing to the agencies, the design concept set forth in the 
guidance "dcmonstrate[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 design calls for an above-ground disposal 
unit with nm-on 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. 57 Both agencies, however, were careful to state 
that .. the concepts proposed . . . are presented as general 
guidance ... this guidance will not affect the requirements 
for waste disposal facilities to comply with all applicable 
NRC and EPA regulations."" 

No facility meeting the design concept described above 
bas been builL" Moreover, questions continue to arise 
regarding the suitability of synthetic liners for disposal units 
containin1 radioactive waste. For instance, in 1990, the 
NRC"s State Programs Director, Carleton J. Kammerer. 
wrote to the California Department of Health Services re
garding EPA Region rx·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, 

incorpontiq a linet and leachate collection system . . . 
would require the applicant to demonstrate that the per· 
formance objectives would not be violated over the 
loq-tam (e.g., .500 ya.rs or more) u a result of water 

,3, Lea.er from Nunzio J. Palladino, 1Mpra DOC& 36. ll 2. 

S4. EPA. PoUCY OIUC11VB 9"417.00.8, JolHT NRC-EPA GumANa 
ON ,,, CoNCunJAL DUJON APnoACB POI CoMMUCAL MIXED 
Low-l.Ev!.J. llADIOACnVS AND HAzAaoous WA.Sn OISJ'OSAL 
FAcnmBS (1917) [bereinafta 1o1NT NRC-EPA CoNCurtJAL 
GlJlDANC!). 

SS . Id. ll 4 . 

'6. Id. ll 4-,. 
'7. Id.• 5. 

SS. Id. ll 1. 

,9, Altboup mixed Wute iJ beinl land disposed al the Envirocare Of 
Utah. !DI:. facility i.a Clive, Utah. the Envirocare di.spolal wlit does 
not meec the joiDl NRCIEP A delip aiceria. 
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accumulation within the dispoul trencbea. Such a dem
omttatioo could be diffic:ult since wara accumu.latioa 
could thcoredcally rmaJt in I COOfinWnl need to pump 
and treat the leachate. in direct cmcharp of c:ontaminated 
leachate to the land surface. or in 1 c:oncemrated disc~ 
of leachate to the vadoee zone when the liD« failed. 

The NRCs recommendation also questioned the long
term li.oer stability and the in.ability to deal both successfully 
and with certainty with the increased potential for rainfall 
infiltration caused by the use of synthetic li.oers. Thus. 
despite jointly rcleasin1 the report, the NRC specifically 
declined to endorse without qualification the joint 
EP A/NRC conceptual guidance. The NRC noted: 

It is important to recoanize that the [Joint NR.C/EPAJ 
auidance preaeDIS I "cooc:eptual'' desip only; IDY ap
plication adoptin1 thia desip approKh would have to 
demonstrate ... that the dispoul system does not suffer 
from the same limitatiooa and potential problema de
scribed above for dispoul units that include linen and 
leachate collection system&. 61 

In light of the NRC's other commena regarding liners, it 
. is difficult to imagine such a demonstration. In fact. a 1987 

DOE study concluded that an above-ground vault con
structed in accordance with the NRC(F.PA Joint Gwidanc• 
would result in a peak dose of radionuclides approximately 
one order of magnitude higher than traditional AEA below
ground disposal unia and would not meet the requirements 
of 10 CF.R. part 61 for maximum effective dose limits. a 
Moreover, as the DOE has noted, in the context of requirina 
RCRA-type controls at uranium mill tailings sites: 

Lonpvity requiremenm have led to dispou.l desip that 
use only natural nweriala and that incorporate (or con
sider) the subsurface zone u an intepl pan of the natural 
dispoul system. ... The differences between RCRAsitm 
and [Uranium Mine Taillnp Radiation Control Act 
(UMTRCA)) project lites reflect different technolosical 
choices. ... [T]he8e different technolop:al choicee ... 
have led to what the DOE believes are c:oofllctiq and 
mutually incoaaiaient requiremenca with raped to im
plementiq loqevity requiranenta and the meedna ol 
propoeed poundwara SlaDdarda. [for UM'lRCA lites) 
only natural material and systam have the~ and 
chancteristic:a eaential to mch 1 desip life. 

The DOE also notes that RCRA sylteml requirina 
leachate collection will be extremely difticult to reconcile 
with the NRC's pusive-systema appl'C*h. Accordina to 
the DOE: 

60. NllC. RDPoNSa to Cw1omc1A o .. unmrt cw HAALm SDY-
1cu RBQuur POa TlaDncAL AMD RlauL\ron Asm'TANO °" 
nm l..JMu lssUB • (1989). Altbaqll Iha NllC'a aair bM aaaed 
thll I doubic l.imr and lacMre coUectioa lyslm mi&bl olf• "ee
banced sroandwarer procection. it allo DDCIDd that audl p......O.. 
mi&ht only be c.empanry. S# Lcacr from RDbat M. Bemao. NllC. 
to Alu Pulenak, ~omia R rioec:ti¥e MllaiaJI Forum (Mar. 
8, 1989). 

61. NllC. RDl'oND to CwrolJlflA DllA&TtONT a. Hv.l.TB SUV· 
ICU IUl}llUT POI TlcHMx:..u. AMO Raoul.ATOU Asm'TAMCll OM 
nml..JMu Issw•. 

62. DOE. OOE/Ll.JtW-60T, CANCUTU.U. OUION Ruoar. Al.nm
"' ... ~ CANCUrS roa Low-Uva. R.uncw:nv• Wun D• 
l'OSA1. ( 1987). 

63. DOE. UMTRA-OOEl~l.0000. RDl'oND 10 STAMDA&lle 
POI Rmow.. AcnoNS AT l1cACI1VS ULU11U111 PIOCUSINO Snu 
hoPOaD Ruu 12 (19U). 

it would be oec:aaary to relax the [UMlRCAJ project 
requiremeum for minimum po9t closure mainten&DCe 

before the concept of intesr-tin1 the leachate for treatment 
can be applied on the [UMTRCA] project. It can be argued 
that [if] [UMlRCA] project wast.ea were placed on very 
low permeability linen and provided with underdraina 
or leachate collcction systema, the leachate could be 
brousht to evaporation pondl that could opente with 
minimum ex no human intervention. To prevent inadver
tent human accea to the leachate, the leachate c:ouJd dniJl 
into rock-filled, lined sumps or toe aprom. .. . Howeva. 
it may be difficult to arsue that such an •pprcKh could 
protect the environment and ensure human health and 
safety for periods extendin& to 1,000 yean. 64 

Thus. not only it it the cue that the joint NRC/EP A 
design concept may result in higher exposures than a tra
ditional radioactive 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 impossible.~ it exists, the NRC/EPA Joint Guid
anc~ 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 DOE. 

/nco"'patibility Fro111 RC.RA·~ Penf#ctiw: TM Land Ball 

From a RCRA perspective, the inconsistencies between the 
AEA and RCRA waste management approaches arc as, if 
not more. dramatic. Perhap1 the most compelling of these 
is the application of RCRA land disposal restrictions (LDRs) 
to mixed waste. Under the LDRs, the land management of 
certain untreated hazardous wastes is prohibited. nus p~ 
hibition includes both the storage and disposal of untreated 
waste without a permiL 65 

Because treatment and disposal capacity for many mixed 
wastes it extremely limited and because the presence of 
radioactivity complicates required treatment solutions for 
mixed waste, incineration in puticular, EPA has been forced 
to grant a '"national capacity variance·· for the DOE' s mixed 
wastea. 66 Yet 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 capacity variance for '"third
third .. mixed wastes; .. this variance expired in 1992 ... 
Although the DOE hu applied for an extension, EPA bu 
not yet puled it. In any event, under RCRA it can only 
be renewed until May of 1994. 19 

Meanwhile, a!tbcqh the DOE hM identified acceptable 
tlaltnwn tec:bnolop. far approximately 75 percent of im 
mixed-wute saam votume. treatment capability for the~ 

M. /& 

65. S# RCRA. •l U.S.C.16924, ELR STAT. RCRA 23-29. 
66 • .5.5 Fed. Rq. 22.526, 22.532. 22689 (Jam 1, 1990). S# oUo .57 Fed. 

Rq. .57170, .57175 (Dec. 3, 1992). 
67 • .57 Fed. Res. .57170. .5717.5 (Dec. 3, 1992). 
6l. 1bird-chird ,,_.. .. tbe final third of hazardoua wuie. resuicted 

from land diapoa1 ll:COr'diJll IO Iha sc:bedule specified in f 3004{J) 
of the Hazardoal and Solid w .. Amcndmcnc Act of 198"4. F'ulal 
sWldardl for die dlirckhird wutea, includina EPA'• lWioaa1 c:a
!*ity vwiuca for third-dlird mixed Wutel, went promuJgar.ed by 
EPA cm Jum 1, 1990. • .5.5 Fed. Rq. 22.520 (Jam 1. 1990). 

69 . .5.5 Fed. Res. 22.520 (Jim 1, 1990). 
70. /& 
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tNining 25 percent docs not~ and is hampered by a lack of 
tedmologies c:ap9ble o( properly wnagin1 the !'ldiol.ctive 
componcm of the wate. 71 Even umnning the ellltmoc of such 
trcatmeot t':llnahilitv, treatmmt capacity for mixed wutc is 
extremely~~ Comaruction of future treahnalt ~ 
is ecrim•ted by the DOE to take between 5 and 15 years. 
Disposal c:apKity for mixed watea is also extremely limited. 74 

The severe difficulty of ntvinina a RCRA permit. puticularty 
for incinenton and landfills. further complicates the picture. 
Thm., the mixed-wale dikmma bu been de8cribed as a situ
ation in which "EPA and the ate authorities. via RCRA and 
the lDRs, are in the pc4itinn of requirina the DOE and the other 
mixed wutc genentora to do !Oml'thing that everyone ac
knowledges is impoeal>le and then makes the same~ 
subject to fines and pmalries for not doing the impamble."" 

Regard.lea of the fines and penalties, it is evident that 
for the foreseeable future, the DOE will continue to violate 
RCRA LDRs. 7' 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 
has three years to comply with the LDR'1 requirements. 
After that time, the DOE may still fail to meet the LDR '1 

standards, but it must then meet other requirements under 
the FFCA. 79 Thus, although technically the mixed-waste 
situation causes the DOE to be in continuous violation of 
RCRA, Congress has decided that the DOE will not be 
subject to fines or enforcement for at least another three 
years. eo EPA. in tum. has also indicated. via its RCRA 
enforcement policy, that mixed waste will be aiven a low 
priority. 

The RCRA LOR situation presents a clear example of 
the absurdity of the current 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 violat:iona a low enforcement 
priority. Ironically, RCRA bu been forced to yield, albeit 
temporarily, u is consistent with the spirit of RCRA § l 006. 
Yet while the DOE, EPA. and the NRC remain hopeful that 
the situation can be resolved through the development of 
increased and innovative treatment capacity, such devel~ 
ments clearly will DO( occur by mid-1994, at the expiration 
date of the national capacity variance. Even ii lllfficient 
treatment capacity becomes available, all mixed-waste gen
erators and storen 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,. SlllMflV1 of DUctwioft.· HIWU'dotu WaN Actioft CoolilloA. Mlud 
WaN Fo,__ Wubinpxa. D.C. (Mar. 20, 1992) M 2 (oa file wilb 
IUlban). 

76. 57 Fod. Res. ,7170, '717' (Dec. 3, 1992). 

n . Federal Pll:ilitiea Compli ........ Al:t o{ 1992. Pub. L. No. 102-316. 
106 Sea&. l~ (1992). 

78. Id. 

79. Id. 

80. Id. 

TM Importance of Wa.sU 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
nol<>aY A~t (OTA) bu noted, "NRC [LLRW] regu
latiom are baud on the stability of the waste and the stability 
of the ctispoa1 lite." 12 

The NRC'1 llaDdards require all Class Band C LLRWs 
to meet structural stability requirements and Class A wastes 
to be proceaed, u appropriate, to remove free liquids. 
Requirements for C1asa B and C wastes can be strict, re
quirina encasement of wastes in high integrity containers 
consistiJll of stainless steel and concrete. 13 The waste-form 
standards are designed to ensure that the waste does not 
dear-de or subside within the disposal unit 14 The NRC's 
requirements include standards for testing of waste form in 
accordance with leaching, compression. thermal cycling, 
and biodegradation parameters. aS 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 mu.st 
provide long-term stability without active controls. disposal 
trench stability ii achieved in large part by waste forms 
meeting Ions-term stability requirements. 17 

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 environment Although 
EPA 's resulatioos prohibit the addition of liquids to landfills 
and place restrictions on wute form. which are designed 
to eliminate 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 system may be necasary for RCRA wastes 
disposed under relatively lenient waste-form requirements, 
for wast.ea meetins the NRC's waste-form requirements, 
such controll may not be necessary and tNY actually be 
barmfu1. 

An example 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
tain.ins organic solvents and scintillation media. such u 

81. NllC. NUREO *'·FINAL ENVm<>POaHTAL OOACT STAT!laNT 
ON 10 c.F.R. PUT 61 "LlaNSINO lUQuu.nmm FOi l..uorD 
01SP09AL or RAoiOAcnv. Wura" Vol L 2-7 (1982); NllC. 
NUREO 0712. DIAIT ENVm<>POaHTAL OOACT STATEKEHT FOi 
10 c.F.R. P.uT 61 "UaNSINO IUQUIUlO!NTS POI l..uorD DIS
POSAL OP Low-Uvu. RADIOAC'T1VS w ASTE" Vol. L 6-1,, -19, 7-4, 
~ (1981). 

82. OTA. GPO Sroa No. °'2-003~1171-9, OTA Ruon: P.uT· 
HUSRJPS UNDO Pussuu: MAHAOJ:NO CoKMEICIAL Low-
1...Bvu. RADIOAC'Trv. WASTI 7 (1989) (emphasis added). 

83. NJlC, NRC BIANCB TIC100C.AL PosmoH OH W AST11 Four I 
(1991). 

84. Id. 

8'. Id. M app. A. 

86. Id. 

87. Sa NllC. NUREO CR-""''°· BNL NUREG '1944, swpra ~ 37, 

ll "· 
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toluene and :itylene. 11 The organic solvents in these wastes 
arc precisely the types of constituents that present the chemi
cal haurda the RCRA program w 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 pa.st, some 
of these wastes were disposed of at existing LLRW land 
disposal sites. Notably, th.is 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 19 in accordance with the NRC's 
waste-form requirements at 10 C.F.R. §61..56 is unlikely to 
leach and be released from wastes buried in a part 61 facility. 

Water (includin1 or carryin1 with it acquired materiala) 
is assumed to be the principal leachate to which wastes 
will be expoeed (it should be noted that 1 larse put ol 
the rationale behind the required NRC ct.. B and C 
waste stabilization in 10 CF.R. Put 61 wu hued oa 
mjnjmjz.ation of contact of waste pacbp with water). 
Dissolution of orpnic:a in water ia unlikely u the mecha
nism of removal (hued on the c:oocept of chemical 
diuimilarity and immiscibility of aqueous and organic 
phases); this ia further substantiated by the documented 
ability of many ab.orbenta to retain sorbed orsanic:a in 
the preance of, or even surrounded completely by, water. 

*** 
· In summary, removal of sorbed organic:a should be con
sidered from the point of view ofbein1 caused by thermal 
gradients, preaure. apt&tioo or vibration. leachins by 
"pure" water, and water cont&inin1 acquired compo
nents. It ia not clear whether thermal or preaure forces 
can effect removal of theae materials but. in any event. 
for the removal to occur, the conditions mlllt be different 
(and, mo.t libly more severe, i.e., hisber temperature 
and pressure) from thoee under which thetorption proce:a 
originally occurred. It ia not libly that bisber tempera
tures would be encountered by sorbed wastes for sisniJ!
cant periods of time and certainly not at all ajtu bluial. 90 

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

lncre~d Occllpational EzposMn 

Yet another key inconsistency between RCRA and the 
A.EA· s requirements is that the RCRA regulations encour
age and require extensive sampling and manual inspection 
of waste in order to chancterize the material." Under the 
NRC's guidelines, radie>Ktive waste stonge requirements 
are designed to minimiu and discourage human~ and 
e:itposure to the waste since radiation cannot be perceived 

88. ~. NRC, NUllEGJCR-4406, AN ANALYSIS or Low-1.Bvu. 
W A.sn: REVmw or H.u.uoous W AST1 !UauunoNs AND lDBH
TIFlCATION or MDW> W .un.s. Summary 11 1 (1985). 

89. W uce thaa is comidered ''ablcrbed'' under the NllC s sysiem would 
be considered "solidified" by the cbemically bazanloua w111e b.ID
dlin1 community. NRC, NUREO 1183, NoHJ.ADIOLOOJCAL 
G10UNt> WATU QUA.Un' AT Low-1.&vu. ltADIOAcnYS Wur. 
Snu 32 0986). 

90. NllC. NUREO CR~~. BNL NUREO 51944. svpra oote 37, ll 
32, 33 (emphuia added). 

91. ~· 1nvraily 40 C.P.ll H264.15. 265.1.5. 

by human senses and can have potential effects long after 
e:itposure. Furthermore, RCRA wastes are generally more 
uniform then AEA 's wastes and thus can be more effectively & 
characterized through sampling. Because of these differ- •J 
ences. compliance with EPA· s RCRA standards could lead 
to increased occupational and, perhaps. public e:itposure to 
dangerous radioectivity. 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. 92 

Although the NRC and EPA have released a Draft Guid
anu: Clarification of RCRA. Testing &quiremenu /OI' 
Mi:ud Wa.su (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 minimiu any hazards associated with sam
pling and testina mixed waste."" U nf ortun.ately, EPA fails 
to provide any support for this convenient conclusion. 

Dual &grdatory hgimu: A Lack of Corresponding Benefit 

~ 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 insist, however, that there are no regulatory 
inconsistencies 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-ax 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 LOR 's situ-
ation plainly shows this. For regulaton to claim that Con-
gress 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, theref on. RCRA • s § 1006 
inconsistent standard will never apply. 

Despite the agencies• attempts to dismiss the conflicts, 
the inconsistencies and burdens created by dual regimes 
are well-recognized. In 1990, NRC Commissioner James 
Curtiss ukcd 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 managemenl systems. means 
of pacbgina and trcatina radioective wastes. disposal time 
frames (for example. 30 versus 500 years). and the rapidly 
evolvina nature of RCRA requirements that is not typical 

92. NUCl.&U MA!'fAODOHT AND Ruou.c:a CouNaL, INC., RE.Pon 
ON T1D MAMA.Gild.NT or Ma.ao Low-Lavu RAD10A~ 
w ASTI IH nm NUCUA..1 Powu INDUSTU 3-51 ( 1990) (bereinafter • 
NUMARC Ruon!. 

93. EPAINRC. OunGU!DANCZ, Cl.wnc:ATIOff a. RCRA HA.v.aoocis 
w A.t'1"& T!S11NG R.!Qumomm pea Mccm w A.t'1"& 16 ( 1992). 

94. S.. svpra IUl .:x:omp111yins oace 21. 

9,. Lea.er from Dade W. Moeller, Chairman. the ACNW. to K.ennetb 
Carr, ChairmaD. the NllC. 2 (Feb. 21. 1991) (oa file wilh awbcr). 
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of the more stable AE.A ltUldards. .. The ACNW also noted 
that although ••staff manbers of the EPA and NRC have 
been attemptin1 for tome time to develop an approach 
through which dual resulation could be made more practi
cable ... the efficacy of tbe8e [EP A/NRC] joint suidance 
repor1S ia not entirely clear."" According to the ACNW, 
"di.scuaiona with state representatives indicate that addi
tional guidance ii necesury ... [and the joint guidance 
reporu) do not alleviate the dual re,wation burden.''" M 
is evident. EPA'1 and the NRC'1 attemptl to paper-over 
the c:onflic:ta caaed by the dual regulatory regime have 
generally not bcm auc:ceafuL 

Significantly, the mixed-waste quandary may also be 
bued on the diff'erent configuration of EPA '1 and the 
NRC'1 regulatory frameworks. EPA '1 RCRA regulation1 
are extremely prescriptive and extremely complex. fre
quently imposing extraordinarily precise atandardl and 
methods and even specifying particular materi.ala. The 
NRC"1 regulations appuu less complex and lea prescrip
tive, because they f ocua more on overall and long-term 
sysum performance. The NRC's regulations, however, are 
supported by a large body of the NRC' 1 regulatory guidea 
and technical position papers that detail acceptable meth
ods or requirements to meet the regulations' performance 
goal. The combined eff cct of the regulation1 and support
ing criteria documents ultimately achieves an equivalent 
or greater level of protection. 

The differences in the two program.I may make sense if 
one considers that while EPA must permit and liceme hun
dreds and even thousands of hazardous waste sites, the 
number of NRC-licemed sites, particularly new sites, ii 
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 regulations might lead one to 
conclude that the NRC's regulations are generally lea strin
gent, and, funher, to conclude emmcously that the more 
prescriptive EPA regulationa can be imposed without con
flict and will result in an additional level of protection. M 
de.scribed below, thia ii not the cue. 

The NRC's staDdarda are designed to protect against 
potential public health and safety threats for periods of time 
that are sevetal orden of mapitude lonaer than the RCRA 
standards. By neawity, the NRC"1 lite-telection parame
ters are more ltfinaent. The NRC'1 waste-form require
ments are more integral to the NRC'1 program and are 
significantly more stringent than are relevant EPA stand
ards. M the NRC baa noted. ••overall the put 61 regulatory 
system provides a more effective, Iona-term approach to 
minimizing formation of leachate from radioactive wastes 
than a policy that relies heavily on linen."" Both the DOE 
and the Nuclear Management and Resourc:ea Council, Inc. 
(NUMARC)~have abo indicated that the NRC'1 regulatory 
scheme may provide protection aaainst public exposure to 
radioactive wute that ~ superior to that at a joint 
AEA/RCRA facility. 100 

96. Id. 

97. Id. ll 4. 
98. Id. ll 5. 

99. Leaer from Nunzio J. PallAdino, lll(Jra noce 36. ll 2. 
100. NUMARC Ruott, lll(Jra DOC& 92. ll 7-26; DOE. DOE/LLW.a>T, 

111pra noce 62 ( 1987). 

Projected loaa-urm performance of the [RCRA) 40 
C.F.R. U. faaJ.ity . . . may be inferior to that of the 10 
C.F.ll 61 facility ymnnin1 mixed waste commingled 
with [Ll.JtW] la dispoeed at the Ian.er . ... [11be effect of 
imposin1 40 C.F .ll 26' requirements on dispoul of 
mixed wu&e may be to iDcreue the pocenti&l individual 
doeel from what they would have been bad the waste 
been~ u [Ll.JtW] without reprd to its bazardoua 
CODleaL 01 

A recent study of tank requirements under the AEA and 
RCRA reached a similar conclusion regarding hazardous 
waste/radioactive waste tanks. 102 

EPA's scientific buil for asserting RCRA jurisdiction 
over many mixed-waste streams is thin. In most instances, 
the AE.A •1 system alone has adequately controlled both the 
chemical and radiological hazard from mixed waste. For 
instance. one o( the most frequently encountered mixed 
wastes at the AEA '1 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 bas 
previously bcm detected in groundwata from trench sump 
samples at particular sites, but concentrations decrease over 
short time periods, indicating a relatively brief persistence 
in groundwater. 10> Thus, it does not appear that toluene, 
known to be disposed of at existing LLRW sites, has actually 
preaented a significant environmental hazard that would 
require EPA to assert RCRA jurisdiction. ICM 

The NRC'1 study of nooradiological groundwater quality 
at existina LLRW sita supports the notion that concern 
about the effect to off-site groundwater of chemically haz
ardous comtituents found in the LLR W disposed in the 
AEA '1 regulated facilities is overstated. According to the 
NRC, at the Sheffield, Illinois, site, where significant 
amounts o( chemically hazardous LLRWs are known to be 
disposed of, .. the sample results do not indicate that con
t.amiNtion from toluene and xylene scintillation liquids. 
chromate wastes or lead is occurring ...... 105 These wastes 
comprise the laraest volume of known mixed wast.es. 1°' 
Notably, the clOled Sheffield site wu actually less strin
gcnlly controlled than a current site regulated under 10 
C.F.R. put 61, primarily because of part 61 '1 waste clas
sification system and related waste-form requirements. 

At the Barnwell. South Carolina, site, which the NRC 
stated eaenti•!Jy meets 10 C.F.R. put 61 requirements, the 
NRC reached the same conclusion: "[T]he [LLRW] dis-

101. NUMA.RC."""" DOiie 62, ll 7-26. 

102. £D,irospbere Coaquy, ~ AuullVlll of tJw Envirort
~ P~ Alow:y'1 R11"'41JMufor H~ Wast1 Tanlc 
Syn-i Md CoMporabl6 Nw:lMu R1plalory CCfM&i.u"11t Rl/{Min· 
W, EDvirolpbere Co .. New Jeney (Jilly 1988). Aa:ordi.n& ID d1il 
repan. ''lhere ii liaJe or DO incremenW safety benefit IO be derived 
from lpplyiq die [1lCRAJ Subput J llaDdlrda ID nuclear power 
plut ndw.- tut 1ys&cm1 and tpplicable NRC provWoaa, overall. 
provide ID equivalenl level ol proc.ec:tioa of huma.a beallh and tbe 
environmalt." Id. ll 88. Indeed. tbe report Ibo noc.es lhal "tppli
catioll ol a lm'Je percemqe of die EPA provisiom ID mixed-wu&c 
aonre and aaanem Wik systems It nuclear power pl.anti would 
provide DO Uicn!mcaW safety benefit ar would rault ill uanecee11ry 
expomrm ID rwiiolctiw maleriala." Id. at 6. 

103. S. NRC. NUREO 1183, lll(Jra aoce 89. at 43. 

104. S. also NRC. NUREO CJl-4450. BNL NUREO 15944, rwpra aoce 
31. II 32·33. 

!OS. NRC NUREO 1183, lll(Jra aoce 89. 11 27. 

106. S- NRC. NUREO CJl-4450. BNL NUREO 15944, S11pro aoce 31. 
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posaJ units have had a very minor effect on the nonradi
ological quality of on-site groundwater .. . . (C]oncentra
tions of individual organics are very low in on-site wells 
and are below detection at boundary wells." 107 Thus. the 
best available evidence sugaesta that EPA's concerns re
garding substantial groundwater contamination from mixed 
waste at the LLRW's di5posa1 sit.es are misguided. 

As these examples demonstrate, the principal hazard 
from land disposal of mixed waste stems from the lon1-
tcrm radioactive hazard. not from chemical constituents. 
The mixed-waste regulatory system. however, does not 
reflect this facL The current mixed-waste regulatory sys
tem arises from the failure of regulators to acknowled1e 
the unique properties of radioactive wastes and to affirm 
that for such wastes, RCRA and the AEA cannot be rec
onciled. This f ailurc has led to a multitude of conflictin1 
guidance, statements, and policies aimed at reducin1 the 
appearance of conflicL 1°' The mixed-waste situation hu 
spawned an entire generation of environmental profes
sionals seeking to develop treatment technologies that are 
intended to solve by physical means what is essentially a 
legal infirmity. 

The only two credible reasons for imposin1 RCRA 
requirements on non-treatable AEA regulated wast.es-to 
enhance groundwater protection and alleviate concerns 
regarding impermissible mixing of hazardous and radio
active wast.es---uc easily dealt with in ways that avoid 
forcing mixed-waste generators to run the gauntlet of 
RCRA requirements. EPA's RCRA rules already prohibit 
impermissible dilution and mixing of hazardous wastes 1°' 
and could easily be modified to provide additional pro
tection. In addition. the ACNW has concluded that .. the 
disposal of mixed wast.es can be accomplished under the 
umbrella of NRC requirements for [LLRWs] if these re
quirements arc 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 record.keeping system. They also re
quire strict security protections that are not always identical. 
and both the NRC and EPA have financial assunnc:e re
quirements, which can force site operators to commit large 
sums of money to the NRC and EPA for essentially the 
same purposes. 

107. NRC, NUREO 1183, nqNG °'* 89, 1& 39. 

I 08. Tb111 r • . EPA and tbe NRC haw illDed tbe foUowinsjoial suidaDce: 
Gt11DANCJ! ON nm OutNmON AND lo&HT1P1CAT10H OP ColOID
cw. Mixm Low-Uvu. RADIO~ AND H.u.u.Dous W.un 
AND ANswus to AHncIP"TZD QuunoNS (1987): 0111CT1VS 
No. 9480.Q0.14, CodDIU> NRC-EPA SmNo Gt11DEUNU PO& 
01.SJ'OS.\1. oP CoM>fl!!IO.U. MIDD Low-Uvu. RADIOAC'11W AHD 
H.u>.mous w .un (1987); DIUCT1VS No. 9487.()()..1, ]O(ltf 

NRC-EPA 0t11DANa ON" CoNcuro.u. Ol!SION AntoACB PO& 
CoM>fl!!IO.U. MIDD Low-1..avu. RADIO~ AND H.u.uDOul 
W .un Dmos.u F "en.mu ( 1987); EP A/'30-SW -~7. Low
L.EVU MilW> W.un., A RCRA Pu.sncnva POI NRC l..x:uf
sr.u (1990); 011..!CT1VB No. 9"' ·~1. M!.MO to Au NRC 
l.JaNu.u: 0t11DANC'I ON nm LAND OISJIOSAL RunlcnoNS' 
Erncrs ON STO&Ao• AND 01.SJ'OS.\1. OP CoMlR!IO.,_ Mixm 
w ASrP. (l 990). 

109. Sn. 1.1 .• 40 C.F.ll 1268.3. 
110. Leaer from D9de W. Moe.Iler. 1111'"' aoce 9,, ll 7. 

Developi.q a Solutioa 

TM Uro.nUurt Mill Tailing$ MO<kl • c 

The illogic of imposin1 RCRA on the LLRWs that pose 
significant radioective hazards is perhaps best seen by com-
parin1 the statm of mixed waste with an AEA counterpart. 
uranium mill tailings. Although many uranium mill tailings 
piles are composed of radia.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. Tb.ii disparity of treatment derives mainly 
from the language of I llc(2) of the AEA. 

Section llc(l) of the AEAdefines "byproduct material." 
which encompasses the LLRW, as "any ra.dioactiw mau
rial yielded in or made radioactive by exposure to the 
proccu of producina or utilizing special nuclear mate
rial.·· 111 Section l le(2) defines '"uranium mill tailings 
byproduct material .. as '"the tailings or wastu produced by 
the extraction of uranium or thorium from any ore processed 
primarily for its source material contcnL ·• 11z While the 
§ lle(l) definition applies only to radioactive materials., the 
I l le(2) definition applies not only to radioactive tailings, 
but to any wastu produced by the extraction or concentra
tion of uranium or thorium. This small difference in wording 
has meant that under RCRA 's exclusion for byproduct ma
terial. i u f 11c(1) byproduct material falls within the purview 
of the mixed-waste system. wbercu fl le(2) material docs 
not. 114 In many instances, f 11c(1) and f llc(2) byproduct • 
materials may be virtually identical. physically, chemically, 
and radiologically.,., The fact that physically identical ma-
terials prcsentin1 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 <Angrcsa created for uranium 
mill tailings sit.es is instructive in the mixed-waste contexL 
Under the Reorganization Plan No. 3 of 1970, 11

6 EPA ac
quired the AEC's authority to promulgate "generally ap
plicable environmental standards'• includin1 "limits on the 
radiation exposures .• . in the aencral environment outside 

111. 42 u.s.c. t2014e(l). 

112. Id. t2014e(l). 

113. 42 U.S.C. t6903(l7). E1Jl STAT. RCRA 13. 

114. See Memonndam from Pllll Loham, NRC. 10 all NRC Unnima 
Reco¥sy 1 ic 

0 m 1 (Ms.'· 1989). DOCin1 dl1ull fl le(2)-.rru, 
i.Dcludina ~are raiduel and proceu fiuidl are b~ 
duel IDllerial (al.liq oullide lbe detinicioa ol IOlid .... Sn aUo 
NRC. NRC SEC'Y Doaamrr 91-J.47, UIANJl.1)( Fm> MAlDl
.u.s Onoa TllAN N4TVL\1. Ous (1991). NOCll. however, dill !be 
addiDaa ol bazardoUI W.- ID t 1 le(2) ma&crill after and outside 
tbe unniam or tbarium eDrlC1ioa and CODCella'alioa proceu would 
ta&&ll lbe ma&crill IO become a mUed wa-. 8ec:ause of this (lllCt, 

tbe DOE llld lbe NRC haw ma» cle• to ownen and opel'UOl'I ol 
lll'lllium mill tailinp pilel dial Ibey should tab cue to preven& lbe 
lddicioa ol ba1.lrdom Wiiie and mlleria1a coo&aini.DI b.azlldoUI 
Wlllel into tl le(2) tailinp pilel. 

11,. All NRC'1 docnmenc DCCa lhll ™Y bull:: ooo-l le(2) wuza are • 
simillr ~ah to mill lliliap IO be dispoled in mill tailinp piles. 
NRC. SECY Ooc'lnmn'91-243, DISPOSAL OP M.uu.w. OnlD 
THAM ATOMIC ENUOY Acr OP 19S4, A.I AMnrom, SECT10N 
l le(2) 8YnODUC'T MATU.LU. IHTO UIANJl.1)( MJu. T.wJlo!OS u.. 
POUNDIOHTI 4 (l 991). 

116. Jlecq. Pia No. 3 ol 1973. 3, Fed. Res. l ~23 (l 970). rqriNMJ 
ilt ' U .S.C. app. ll 3, tlltd be 84 SllL 2086 (1970). 
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the boundaries of locatiooa 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 promulpte standards that would protect against 
off-site releues 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 (UM1RCA). 111 Under the UM'IRCA, 
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 UM'IRCA, the DOE owns and regulates a site until 
closure, at which time the site is 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 
requirements. At active sites, which fall under Title Il of 
the UM'IRCA, a private operator is licensed by the NRC 
until clOIJUl"e. At closure the DOE or a state becomes the 
site owner. Thereafter, the site is licensed in perpetuity by 
the NRC. 

Under the UM'IRCA, and \Wng essentially the same 
language as 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 radiologic:al and 
non-radiologic:al hazards.•• llD Congress decreed that these 
standards "shall. to the maximum extent practicable, be 
consistent with the requirements of the Solid Waste Disposal 
Act." 121 Congress al.so spec:ific: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 UM'IltCA for "generally appli
cable" standards, it wu plain that Congress intended for 
EPA's part 192 regulatiooa to provide protection only for 
off-site release at mill tailinp sites, especially Jiven that 
the AEA-liccnsed tailings piles., lib 10 C.F.R. part 61 sites, 
expressly contemplate and use on-site releases u part of 
the containment mechanism. In Amuican Mining Congrl$$ 
v. Thomas, 123 however, the United States Court of Appeals 
for the Tenth Circuit held that EPA could promulgate "gen
erally applicable·· standards that have on-site effects. l2A A1' 
a result of that decision, the current legal framework for 
uranium mill tailings piles is flawed in one important re-

117. Id. 

118. Unnimn Mill Tailinp Radiatioa Cootrol Act. P\lb. L. No. 95~. 
92 Sw. 3022 (codified in ICa.aered sectiooa of 42 U.S.C.). 

119. 5'1 . . .. .. 42 u.s.c. 17914 . 

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

121. 42 U.S.C. 12022CbX2). 

122. /4. 

123. m F.2d 640, 16 ELR 20069 (10th Cir. 1985), mt. dotUd, 476 
U.S. 1158 (1986). 

12-4. Id. • 6"7"'41, 16 ELR 20072. 

spect. 123 Nonetheless. it provides an important model for 
u..e in the mixed-waste context. 

'IM Higlt-Lewl Wa.su Legal Framework Model 

The concept of having the NRC license the DOE in perpe
tuity at a DOE-owned and operated site was 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 
c:osta. 127 The DOE ia to be licensed at the site by the NRC. 121 

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

EPA' s propoled part 191 standards are designed to protect 
against off-lite releases but are also designed to be consistent 
with the overall design concept of the high-level waste 
repository. In puticular, lib other radioactive waste dis
posal sites, the high-level waste sites will use the area within 
the disposal unit u part 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 roclc 
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 10,000-year period. 1» 

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

perfonmnce r 1W#dl [for cw'lll1rin1 releaes] need not 
provide campAete ..nnce that the reqWremenls of 191.13{1) 
will be met. Became ol the kins time periodl involved ... 
then will inmlably be 11Jbmntial uncenaintiea in projedins 
dilpcm1 ll)'lllm perfcrmance. Proof al . . . future perfonnance 
ir not ID be brd in the ordimry 1eD1e o{ the word in aitu1ticxw 
dllt deal widl much lhalur time &.mm, what ir required ii 
a rwambie upertaball ... dw complimce with [40 C.P.R.] 
191.13(•) will be ldliewd. 131 

Thus, the propoeed EPA high-level wast.e standards recognize 
the very dift'erem and long-tenn nature of radioactive waste and 
work within the NRC framework. Accordingly, the NRC's 
lic:ensina of the bigfl.-level waste site to be managed by the DOE 
must be comistma with EPA standards. 132 

A Sollaion ro tJw Mi:ud-Wa.su Quandary 

The lepl framework of the high-level waste management 

12.5. Aa a pr-=tical maaier, lisnificanl resuJauxy contlicu becween the 
A.EA' a and RCRA l)'IU:ml II.ave been limited under the UMTRCA 
l)'l&em. 

126. 42 u.s.c. 110131. 

127. Id. 
121. 42 u.s.c. ll014l(b). 

129. 42 u.s.c. 110141(1). 

130. 5'I 40 C.F.JL 1191.13. 

131 . 40 C.F.JL fl9l(b). 

132. 42 U.S.C.110141. 5'I also H.R. Ru. No. 97-491. 97th Coo1 .• 2d 
Seu.. • 57 (1912). 
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program provides an excellent model of a system in which 
the NRC baa lead authority in lieensin1 the DOE for a 
radioactive waste site pursuant to, and coosi.stent with. 
EPA's requirements for the protection of the general envi
ronment from off-site releases. 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 radioactivity. Dispoul of mixed waste 
(including the relatively small volumes of commercial 
mixed waste) could occur either at the DOE-owned and 
operated disposal sites licen.ted in perpetuity by the NR.C 
or at privately operated commercial LLRW sites (such u 
the existiq CompKt sites) 1" on land owned (or to be 
owned) by a state or the DOE and subject to perpetual 
licensin1 by the NR.C. These sites would be subject to a 
single set of the NR.C's standards that could be drafted to 
include enhanced groundwater protection and to conform 
to EPA ·s standarda of general applicability for protection 
against off-site releases. 

Under such a system. mixed waste with very low levet. 
of radioactivity (such u thoee identified by the NR.C in 
its recently withdrawn below-regulatory-concern 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 perhap1 some enhanced NRC standards re
flecting current chemical waste control practices. l3' For 
wutea that are easily treated, such u scintillation fluids, 
some provisions for incineration. prior to final dispoal 
could be included. These wutea would remain the AEA 's 
regulated wutea subject to exclusive NRC jurisdiction. 
however, unleu levet. of radioectivity were below the 
NRC's regulatory concern. 

This program design is logical for several important rea
som. FU'St, most. if not all, mixed waste would become 
subject to a sinale set of regulations. Th.is bu lon1 been 
sought by many in the mixed-waste field, including the 
DOE, the NRC, some memben of Coopaa, and virtually 
all generators and holders of mixed waste. Not only would 
it put a permanent end to inc:omistenc:y and duplication of 
mixed-waste regulation, it would also brina bedly needed 
predictability to the mixed-waste field. Thia result would 
ultimately benefit the environmem. 

Althou1h the RCRA resutationa would need to be 
amended to make it clear that RCRA subtitle C requirements 
do not apply to mixed wute manapd by the NR.C/DOE, 
such a proposal bu already hem sugated by the DOB 
and entertained by EPA in EPA 's recent deb'beratiom re
garding the definitions of 10lid and bazardoua waste. In the 
context of that propoeed rulema.kina (which EPA later with
drew entirely), EPA stated that it 

133. Under me Low-Level ltldioecii<ve w ... Po&y A,,,,,.m....m A.a. 
42 u.s.c. f2021cl, Coqrea IUlborized !hi c:raDoa ol repaa.l 
mmpecu for me devdopmall ol sita for me u.RW'1 diapolaL 
WbeD eoqrea amaxied me Act ill 1 m. me a. w.aq lilm 
in W uhinp:Ja. Nev11da. and Saudi Carolina were required llO tmm. 
Opal umil 1993, wbm new dilpou1 capecity W1ll llO be ill pl-=e. 
Altbousb DO new c:ompKl lilm 119 yet opsaaiouL only me Souda 
CMC>lina site remailll Opal llO die U.JlW from dlroasboat me IMllioa. 
The Ncvlda lilll ii cloeed and me W•drinpne sisa now only~ w- from wichia me Nonbwal COlllpKl llep.. A noncm1pecc 
site ill Utah ICll:lepCI eome limited typee ol die U.Jl W. 

13". Thi NllC'1 u.RW repilOoal It 10 C.P.ll. t6U6(a)(I) aJremdy 
rTqQin ' 'mujmPlll ~" llO redDcl ~ blz.mda. 

expecu that the pneraJ approecb iD today 's reiuJatioo 
would allow for exeuipcioa of mixed wuu:. that contain 
veey low concentratiom of chemically bazardoul coo
stituenm . . . there ia ala:> a sugcstioa that few mixed 
wutea with bisber c:oncentndom of cbemica!Jy hazard.. 
01.11 c:oaatitueml replat.ed bec:aUM of RCRA l.lstinp. 
resuJadoa under the AEA already requires meuun. 
intended to control exposure to, and re&euc. of, radioec
tive bazardl that would ai.o procect bum.an health and 
the enviromnmt by Umitiq exposure to. and releue of, 
cbrmiatlly hazudoQI comtituema from mixed wute. 
EPA IOUcics comments • to wbether it . . . [sbou.ld] 
develop . .. an approKb few mixed wute where the 
conditional excmpdon criterion would be compli&Dce 
with re~ tbat exilt to control the radioectivity 
haz.uda. llS 

It appears reuonable to assume that EPA would not reject 
this idea out of band. because EPA. like othe~ in the 
mixed-waste arena. recognizes the potential benefits to be 
derived from applyin1 a sinale 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 conc:ept, cou.ld be used to eliminate the applicability 
of RCRA to much of the DOE's (and perhaps some com
mercial) mixed-wute streams. 

Given the larp volumes of mixed and radi09c:tive wastes 
already at the DOB'• sites. it makes little sense to move 
thele wastes otJ-site in violation of tbe NRC's ALARA 
principle. Thus, the DOE'1 wastes would be disposed of at 
on-site DOB dispoa.l units licensed by the NRC. Or. be
cause some commercial LLRW disposal capacity already 
exists. some DOE wastes could be disposed of at the existing 
commercial sites (two of which arc located near major DOE 
facilities). For commercial mixed wastes, disposal could 
take place at either the on-site DOE facilities (for a fee) or 
at the commercial LLRW sites sanctioned or created under 
the Low-Level Radio.c:tive Waste Policy Amendments 
Act. 136 Primarily hazardous mixed wastes could be disposed 
of at RCRA facilitiea. paticularly where the relative ~ 
active half-lites involved arc short and the radioactivity 
levels pole little or no bealtb risk (such u at background). 

The NRC bu already sugested to the DOE that it should 
considCr acceptina comme:rc:ia1 low-level mixed waste at 
the DOE's sitea. The NRC bu stated that it does not believe 
that seriOUI impediments exist to the DOE's acceptance of 
comme:rc:ia1 mixed wute from the NRC-1 licenseea. 131 On 
Aup 2, 1991, the Chairman of the NR.C wroce the Sec
retary of Eneqy to SUQCll such a plan. which the NRC's 
and the DOB'• leDicr ofticiala are in the procea of m. 
cussiq. 131 The creation of such a plan can easily occ:ur in 
the context ol, and be oonsisten& with. the DOE's plan to 
develop a Iona-term na.tiooa1 compliance strategy for all ol 
the DOE's mixed waste&. llt 

The addition of commercial mixed wastes to either the 

13S. '7 Ped. Rq. 214j(l, 21463 (Ma)' 20, 1997). 

136. 42 u.s.c. f20'll(b). 

137. GoYu10mn' ACCOUHTINO Oma, GAO/RCED 92-61. 00¥
llMlOHT ACCOUNT1NO 0Pna Ruorr. SLOW Paoouss Dsvu
OPINO Low-Uva. RADIOACT1VS w AJ'l"I DISPOSAL F ACD.n'Y ' 
(1997). 

131. Id. It 21. 
139. s.. 57 Ped. Rea. 57170, '7181 co.:. 3, 1997). 
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DOE'• or c:ommercial sites would not increase the poten
tial overall public health or environmental hazard for the 
reasons previously dUcuued. Moreover, the overall vol
ume of such commercial mixed wastel 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. 1§61.14 and 61.59, and virtually permanent 
(i.e., 100 yean) DOE ownership of the DOE'1 sites is 
also already assured. Thua, the DOE'1 lepl relationships 
to these wast.ea would remain essentially uncban1ed-<x
cept that it would not be forced to contend constantly with 
on-goin1 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 eliminatin1 the lon1-
term radioactive baz.arda. i.o Thus, the NRC, which pc»
seaes 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 regard.ins the need for enharwd 
groundwater protection could be met. and EPA would main
tain a consultative role regard.ins these wastes consistent 
with its authority under the 1970 Reorganization Plan No. 

140. The NRC oould allo be provided the ltlQdlJry l&llbcrity ID amend 
ill resWaDom ID allow Wutel below resula&orY CODCel"ll contajnjnl 
b&z.ardoua wute to fall ouuide the AEA' a aystem and be dealt wilb 
solely u bazardoul wut.e. 

3. 141 The procea of permanently disposing of mixed wasu 
that is not amenable to treatment could begin in earnest 
The result would be increased protection of the environmen1 
and an overall c:ooservation of scarce government and in· 
dustry environmental protection resources. 

Coac:lmiH 

Dual regulation of mixed waste provides no discem.iblt 
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 dismissm, 
and oblcurina clear conflicts between the AEA and RCRJ 
bu led to increasinaly outlandish use of joint guidances 
variancea, waivers, and exemptions as relief valves for al 
leviatina the pressure between systems that arc philosopbi 
cally, conceptually, and technically distinct. Ultimately 
Conarea is responsible for this situation and it is Congres 
that abouJd provide the leadership necessary to eliminat 
it. The solution proposed in this Article is one suggesti01 
that is riak-bued. scientifically justifiable, ecooomicall: 
bcncfic:ial, and environmentally sound. Accordingly, ther 
is no 1ood reason for !ailing to adopt it or a similar prograrr . 

141. Pre:lumlbly, 1IDdr:r the NRCJOOE liccmint ICheme. opponuni1 
for public plrticipeDoa would be leplly required u pmt of I!'. 
licemc iuulDce and enviroamenw impKl 1111CmeUt proceu. Bl 
CIUle al the COClbO¥ei'ly aunowxlin1 such a proc:eu. however, 
mipr alao be adviu.ble to create ID independent mi.ud-wasle ove 
aiaht and advilQly bolrd, aimilar ID the Nuclear Wute Advisor 
Boerd. Thia would allow for additioGaJ public puticipalioa, COD 

IDClll. and review. 


