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DISCLAIMER 

This booklet presents only an overview of RCRA requirements for 
commercially-generated Iow·level mixed waste. For specific requirements 
and fl!l1herinfonnation, refer to the statute~ federal and statere gulations, and 
the inforirullion sources listed in the back of this document 
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MIXED WASTE: A RCRA PERSPECTIVE 
1be purpose of this booklet is lD 
inttoduce :specific Resource 
ConseJVation and Recovery Act 
(RCRA) requirements to potential 
commercial mixed waste generators 
and trealment. storage, ami/or 
disposal facilities. In particular, it is 
designed for Nuclear Regulatory 
Commission (NRC} licensees who 
may not be familiar with the 
EnviR>mnental Protection Agency 

\(EPA) regulations that apply to their 
1waste products. Most commercially 
genemted mixed waste consists of 
1ow-1evel radioactive waste (LL W) 
and hazardous waste combined in a 
sing1e waste matrix, These wao;res are 
generally produced in small 
quantities. 

R CRA establishes a regulatory 
framework to ensure the proper 
management of solid and hazardous 
wastes. The RCRA program's goals 
are to: 

• Protect human health and lhe 
env irorunent 

• Reduce solid waste and conserve 
energy and natural resources 

• Reduce or eliminate the 
generation of hazardous waste as 
expeditiously as possible. 

Under the RCRA Subtitle C program, 
the U.S. EPA regulates the 
management of hazardous waste from 
it& geReration through ultimate 
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Polential commercial low-level 
mixed waste universe 

law-level 
mixed waste 

' disiXJsaL This .. cradle-to-grave" 
approach ensures lhe proper handling 
and management of hazardous waste 
at every step in the waste cycle, 
including documentation of every 
transfer of lhe waste through 
manifests. 

One particularly challenging aspect of 
the RCRA program is the 
management of mixed waste. which 
oomain.s both RCRA-regulated 
hazardous waste and radioactive 
oom ponents in one waste matrix. This 
presents unique issues for waste 
handlers and regulators. The 
hazardous waste is subject to 
regulation by EPA underRCRA and 
the ra.dioacti ve component is subject 
to regulation by the NRC or the 
Department of Energy (DOE) under 
the Atomic Energy Act (AEA). 
Because mixed waste generally 
cannot be physically separated inlO 
hazardous and radioactive 
components, a single waste 
management approach must address 
both RCRA and AEA waste handling 
and disposal requirements. DOE or f 

i 
J 

state requirements may also apply. 
This booklet provides an overview of 
the applicability of RCRA 
requirements to commerciaUy 
generated mixed waste, including 
infonnalion on the types of facilities 
that are likely to generate mixed 
waste. the RCRA regulatory 
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Transporter 

framework: and requirements, and 
opportunities for pollution preventio1 
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For specific requirements and furthc1 % 
infonnation. refer to the statutes. cp 
federal and state regulations, and the l;5 
sources listed in lhe back. of this ~ 
booklet ....,. 
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MIXED WASTE DEFINITION 

AEA 

-~§':.'~·-v~--.-/ ~--•• ·- . . .. 
~~~ '-·-·-·· .... * ~-· 

":. ~~ 

~.~.~ .... 

RAIIIOACTIVI 
WAS'M 

RCRA 

IIAZAJUJOIJS 
WASn 

· .. ·· 

, 

' l ···- r----:--1 1\IUXED WASTE ~ 

Mixed wasrc cunlains radioactive 
material subject to the AEA and 
hazardous waste subject to RCRA. 

A dual regulatory frameworlc: exists 
for mixed waste. with EPA or 
autborized states regulating the 
hazardous waste and NRC, NRC 
agreement states. or DOE regulating 
the radioactive waste. NRC generally 
administers the AEA for commercial 
and non-DOE federal facilities while · 

. DOE regulates radioactive materia1s at 
. !DOE facilities. 

The dual regulatory framework for 
mixed waste stems from the RCRA 
definition of solid waste. Hazardous 
waste is de_fmed as: a subset of solid 
waste. RCRA specifically excludes 
from the definition of solid waste 
.. source. special nuclear. or byproduct 
material as defined by the Atomic 
Energy Act of 1954. as amended .. 
[RCRA Section 1004 (21)]. The AEA 
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regulates source material. special .j 
nuclear material. and byproduct l 
material. Classes of radioactive waste 
are transuranic waste. bigh-level 
waste, low-level waste. and spent 
nuclear :fuel These wastes are subject 
to regulation by the NRC. 

Any class of radioactive waSte that 
contains a hazardous waste as defined 
under Subtitle C of RCRA is 
considered mixed waste. Tire 

radioactive component of commercial 
mixed waste will gene rail y be Iow
Jevcl radioactive waste. 

For more information regarding the 
NRC regu]ations resulting from ABA, 
consult Tjtle tO of the Code of 
Federal Regulations. 

Low-Level Mixed Waste Contains: "Tl 
m 
ttl 
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• Low-level waste (LLW), defined in 10 CPR 61.2 as "radioactive ~ 

waste not classified as high-leve~ radioactive waste. transuranic ~ 
. waste, spent nuclear fuel. or byproduct material as defmed in 
section lle.(2) of the Atomic Energy Aet" 

and i 
\, 
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• Hazardous waste that is either listed as a hazardous waste in 
SubpartD of 40 CFR. Part 261.31-33 or which exhibits any of the ~ 
hazardous waste characteristics identified in Subpart C of 40 CFR 1:: 

D 

Part 261.20-24 (ignitability ~ corrosivity, reactivity. toxicity). ~ 

Hazardous 
Waste 

Solid Waste 

Radioactive 
Component 

Radioactive Materials 
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COMMERCIAL MIXED WASTE GENERATORS 1 

lndlllllria.l Fadlllles 

• Phannaoeutic:a!, Sulecl Source, 
IIJd Irndi-.or ManufiM:I.Uiint! 

• Biotedmoloa.Y Mmaf•tturi:og 

• • Targew! Organ Research 

• Fuel Storage 

• Waite Proc:ess.ing 

Medlealand 
Acadellllc lnliii&Uou 
• Pilot Planu 
• RuCIQn 
• Laban. tory Ruean:h 

Nudar Power l"'a..lts 

• Rooline Mlint.mance • iUdiocbemical 
• Ontage Maintt:nlnl% • Labon.t«y 
• Heal!h Pbytics 

Typical practices that genernte mixed 
waste and assuciated constituents are 
shown in the matrix on the next page. 
)hese practices usually involve the 
removal of radioactivity from 
equipment or system components or 
the manufaclure of radioactive 
materials or products. 

1l1e hazanlous waste components of 
mixed W8$te typically are organic 
solvents, metallic lead, chromate and 
cadmium wastes. or corrosive liquids. 
Waste oil may also be subject to 
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• Plant OpemiOQI 

RCRA requirements if it exhibits the 
hazardous characteristics or contains 
hazardous conslituenrs specif:ted in 40 
CFR Part 261. EPA's adoption of the 
Toxicity Olaracterislic Leaching 
Procedure (fCLP) for detennining 
toxicity (55 FR 11798) resulted in the 
addition of 25 organic chemicals to 
lhe list of hazardous constituents, 
some of which may be found in 
significant c:on~ntrations in used oil. 
State requirements should a1so be 
reviewed to detennine the Tegulatory 
status of waste oil. 

~ m 
~ 

~------------~~~~==~-----~ 

IIAZAJlDOUS 
WASTES 

Orgui<ilolventa of liquid 
llcinUllation cockcaih 

Organic chemicals 

leldwasles 

Chromate llld cadm:iiint WISI.lls 

Chlorinaled fluOl'OC8fboo wa.stea 
(CFC) 

Aqueous W~ro~;ive liquid& 

Walle oil• 

Phenol/chloroform 

WASTE GENERATING 
PRACJ1CF.S 
Laboratory oolll1ting procedures 

Residue from res:ean:h and 
manufaciUring/spmt reagents 

• 
• 
• 

• 
• 

Cleaning ortaboralory equipment I e 
Cluoing of cont&rninllled 
«JmponeDtJ 

Decontaminalion of lead ahiekling 
• 

Lead &OOta.minated during process I e 
&Jnipment/lool deoonlaminalion 

Laundering gumcnts 

Badflusb. of resin filters and 
changeou11 

CJcaning of speat fuel cub and 
welding rods 
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THE SCOPE OF RCRA 

STATUTORY CHRONOLOGY 
Solid Waste Disposal Act 1965 

1970 

1976 

19&0 

Resource Recovery Act 

Resource Conservation and Recovery Act (RCRA) 

RCRA Amendments 
I. 

1984 Hazardous and Solid Waste Amendments (HSWA) 

Congressional concern about waste 
management began with enactment of 
the Solid Waste Disposal Act of 1965. 
Since then, Congress has responded to 

changing waste management 
problern·s by amending the Act several 
times. RCRA and the Hazanlous and 
Solid Waste Amendments (HSW A) 
set the regulatory framework to deal 
with solid waste problems in an 
environmentally sound manner. The 
RCRA statute (42 U.S.C. 6901 etseq.) 
includes Subtitles A through J, listed 
1'" the follcwing page. Hazardous 
waste is addressed by Subtitle C and 
the regulations pursuant to Subtitle C 
in Title 40 of the Code of Federal 
Regulations (CFR). 

Sublitle C of RCRA establishes the 
"cradle-to-grave" management 
program for hazardous waste. EPA 
regulates hazardous waste from its 
generation through ilS ultimate 
disposal. The hazardous componenl 
of uti xed waste is subject to Subtitle C 
regu]ations. 
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RCRA defmes solid waste as "any 
garbage, refuse. s1udge from a waste 
trea1ment plant. water supply 
trealm.ent plant, or air pollution 
control facility and other discarded 
material, including solid, liquid, 
semisolid. or contained gaseous 
material resulting from industrial, 
oommercial, mining, and agricultural 
operations, and from community 
activities, N but does not include 
"source, special nuclear~ or byproduct 
material as defmed by the Atomic 
Energy Act of 1954 ..• " IRCRA 
Section 1004(27)]. EPA, NRC, and 
DOE interpret the e~eption for 
source, special nuclear, or byproduct 
material as referring only to lhe 
radionuclide component, and not to 
the entire waste mixture. 'Ibe 
radionuclides within the waste matrix 
are subject co regulations pursuant to 
the AEA. 

A hazardous waste is defined in lhe 
statute as ..... a solid waste, or 
combination of solid wastes, which 

ORGANIZATION OF THE RCRA STATUrE 
11 

Subtitle Provisions 
m 
td 
I -- 1\) 

A General Provisions OJ 
I 

1\) 
(S) 

B Office of Solid Waste and Emergency Response~ Authorities of the ~ 
Administrator 

I-'-
!>. 

c Hazardous Waste Management (includes mixed waste) .. 
(j] 
-.J 

D State or Regional Solid Waste Plans . . 
. \ 

E Duties of the Secrerary of Commerce m Resource and Recovery 

F Federal Resporuibilities I 
D 
r·· .. J 

G Miscellaneous Provisions £ 
I) 
en 
-i 

H Research Develop~ Demonstration, and Information m 
m z 

I Regulation of Ullderground Storage Tanks 11 

J Demonstration Medical Waste Tracking Program 

because of its quantity, concenuation. 
or physical, chemical. or infectious 
characteristics may ... " Pose a 
••substantial present or potential 
hazard to human health or the 
environment when improperly ..• 
managed.,., [RCRA Section 1004(5)]. 

The Subtitle C regulations listed on 
the next page set forth the framewodc. 
to identify and manage hazardous 
wastes. Waste handlers should 
consult the appropriate regulatory 
agencies and guidance to detennine if 
they have mixed waste. 

Once a waste is determined to be a 
mixed waste, the waste handler must 

9 

comply with both AEA and RCRA 
regulations. 

The requirements ofRCRA.and AEJ 
are genernlly consistent and 
compatible. However, the provisiom 
in Section IOOS(a) ofRCRA allow tl 
AEA to take precedence in the even1 
provisions or requirement<> of the tw ~ 
acts are found to be inconsistenL EP ~ 
intelp1.'ClS "inconsistencies" as being rn 
limited to actual conllicts in the ~ 
regulations, RCRA requirements tha OJ 

are inconsistent with national seeuril 
interests protected by the AEA, case ~ 
of technical infeasibility. and cases ~ 
where a RCRA requirement can be tJ; 
shown ro violate the AEA policy tha 
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ORGANIZATION OF THE RCRA HAZARDOUS WASTE 
REGULATIONS 

40 CFR Part 260 
40 CPR Pan 261 

. 40 CFR Part 262 

4() CFR Part 263 

40 CFR Part 264 

40 CFR Pan 265 

40 C.FR. Part 266 

40 CFR Part 267 

40 CFR Part 268 
40 CFR Part270 

40 CFR Part 271 

40 CfR Pan 272 

Hazardous Waste Management System: General 
Identification and Listing of H3zardous Waste 
Standaros Applicable to Generators of Hazardous 
Waste 
Standards Applicable to Transporters of Hazardous 
Waste 
Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and Disposal Facilities 
Interim Status Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal 
Facilities 
Standards for the Management of Specific Hazardous 
Wastes and Specific Types of Hazardous Waste 
Management Facilities 
Interim Standards for Owners and Operators of New 
Hazardous Waste Land Disposal Facilities 
Umd Dis_(X).saJ Restrictions 
EPA Administered Permit Programs: The Hazardous 
Waste Pennit Program 

Requirements for Authorization of State Hazardous 
Waste Programs 
Approved Slate Hazardous Waste Management 

radiation exposures be limited to "as 
low as reasonably aChievable." 

wastes to detennine which ',Vastes 
should be restricted from I.arld 
disposal. The Agency is required to 
set treatment standards that will 
diminish the toxicity of hazardous 
wastes or reduce the likelihood that 
bazardous constituents will migrate 
from a disposal site. EPA may set 
either a concentration level or a 
treaunent method as the standard. The 
restricted waste must be treated to the 
promulgated standard prior to land 
dispo.sa1. 

HSWA significantly expanded the 
scope of RCRA as it relates to 
hazaroous waste. The expanded 
reqDirements lhat are particularly 
relevant to mixed waste include land 
disposal restrictions. minimum 
technology requiremenLs. and 
corrective action requirements. 

Land Disposal Restrictions (LDR) 

HSWA requires EPA lO evaluate all 
lisled and characlerlslic hazardous 

In addition to prohibiting lhe land 
disposal of hazardous wastes without 
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proper treatment, the LOR program . 
prohibits the storage of restricted 
wastes unless 1he storage is for the 
sole purpose of accumulating suffi~ 
cient quantities for proper recovery, 
treatment. or disposal of the waste . 

LOR regulations currently apply to 
mixed wastes that contain spent 
solvents. dioxins. or California list 
wastes (halogenated wastes, certain 
metal~bearing w~tes. polychlorinated 
biphenyls, and cyanide and corrosive 
wastes). 

Other hazardous wastes were placed in 
three groups known as the Fir.;t, 
Seoond. and Third Thirds for which 
treatment standards were issued on a 
schedule concluding on May 8. 1990. 

On ihat date. EPA issued a two-year 
national capacity variance for mix.ed 
wastes based upon a detennination 

· that there is inadequate treatment 
capadty available for these wastes. 
Tile waste covered under this variance 
must be stored in accordance with 
RCR.A requirements until treatment or 
disposal capacity becomes available. 
This variance applies to all mixed 
waste except those for which specific 
treatment tecfmologies are identified 
and those which fall under the land 
disposal restrictions for spent solvents, 
dioxins. and California list wastes. 

EPA established four treatability 
groups for types of mixed waste that 
cannot be treated with the best demon
strated available technologjes (BDAT) 
for the h.azaninus waste component 

11 

involved. One of the groups ad
dresses high-level mixed waste, the 
others address low-level mixed wask ~ 
They are: r0 

OJ 
I 

• Macroencapsulation: which is ~ 
the BDAT slandard for radioac- ~ 
tive lead mlids. 'Ibis entails ap- ...... 
plying surface coating materials 1 ~ 

(J] 

reduce surface exposure to poten -J 

tialleaching media. 
1 

' Amalgamation: which is the 
BOAT for radioactive elemental I 

. mercury. Combination with rea~ f3 
gents such as copper. zinc. nickel c:: 

gold, and sulfur resu1ts in a semi- ~ 
solid amalgam that wm reduce rn 
potential emissions of mercury S2 

"Tl 
vapoJS. 

Incineration: which is the BDA' 
standard for radioactive bydrauli1 
oil contaminated with mercury. 

In addition, EPA has detennined that 
mixed waste with metals can be 
treated through chemical precipitatioJ 
and stabilization, and mixed waste 
with organics can be treated by 
incineration or carbon adsmption. 

Finally, the land disposal restriction ~ 
rule states lhat the RCRA -regulated ~ 
haz.anlous portion of all mixed waste ~ 
must meet the appropriate treatment ~ 
standards for all applicable waste m 

rodes before land disposal. · Problem: -o 
that arise relating to achieving the is. 
treatment levels specified by EPA foJ ~ 
the hazardous portion of mixed wash (J] 

can be addressed through either a 



rulemak.ing or site-specific treatability 
variance. Mixed waste for which ade
quate treatment capacity is not avail
able must be stored in accordance 
with R CRA storage requirements until 
treatment capacity becomes available 
or a site-specific variance is granted. 

Minimum Technology Standards 

HS W A also sets forth specific 
structural and design requirements fur 
Subtitle C treatment, storage, and 
)is)x,sal (TSD) fadlitiell. These 
fuiiiimum tecfmology standards 
require landfills and surface 
impoundments to oontain two or more 
liners. a leachate collection system. 
and a ground water monitoring 
system. Landfills are required to have 
two leachate oollection systems. 
LandfiUs in use prior to promulgation 
of the minimwn technology standards 
are exempt from these requirements. 
Existing surface impoundments, 
however. must be retrofined to meet 
the minimum technology 
requirements or taken out of service. 
)fixed waste facilities are subject to 
mese minimum technology standards. 

EPA ·s RCRA requirement for a 
double liner and leachate collection 
system and NRC's requirement that 
radioactive waste not come in contact 
with Hquids present unique design 
challenges for mixed low-level waste 
disposal facilities. EPA and NRC 
issued joint guidance on a conceptual 
design approach dmt meets minimum 
te(;hnology requirements. This 
approach includes placing the mixed 
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low-level waste above the original 
ground surface in bJJII.ulus blended 
into the site topography. The 
conceptual design. which would have 
to be adapted to the site-specific 
conditions, also fulfills both 'EPA and 
NRC requirements to assure long-teiiD. 
stablliay and require minimal 
maintenance.after site closure. 

Corrective Action 

The corrective action provisions of 
HSW A apply to facilities that handle 
mixed waste. and are designed to 
address releases from waste 
management operations in a timely 
manner. Corrective actions are 
required whenever hazardous waste or 
constituents from a RCRA-regulated 
unit or solid waste management unit 
(SWMU) are released into the 
environment. 

The RCRA corrective action process 
includes the following stages; 

• RCRA Facility Assessment 
(RFA)~ During lhe RFA, EPA or 
state investigato~ galher 
infonnation on solid waste 
management units and other areas 
of concern at RCRA facilities, 
evaJuare this infonnation 'to 
detennine whether there are 
releases that warrant funher 
investigation ar action, and 
determine the need to proCeed to a 
RCRA Facility Investigation. 

• 

• 

RCRA Facility Investigation 
(RFI): The RFI generally 
includes characterization of the 
hydrogeological sening, the type 
and concentration of hazardous 
waste released, 1he rate and 
direction at which the 
contaminants are migrating, and 
the extent of migration that bas 
occuned. lnfonnation generated 
during the RFI is used to 
determine the potential need for 
corrective measures and to aid in 
the selection and implementation 
of these measures. 

Corrective Measures Study 
(CMS): If the potential need for 
corrective measures is verified 
during the RFI process. the owner 
or operator is ihen responsible for 
perfomring a CMS. During lbe 

ll 

CMS, the owner or operator 
identifies, evaluates. and 
recommends specific corrective ~ 
measures based on a detailed Z 
engineering evaluation. cp 

&l 
IS) 

• Coueclive Measures ISl 

Implementation (CMI): 'The ~--' 
CMI includes designing. :: . . ~ 
constructing. operating. oo 
maintaining, and monitoring the 
~onnance of lhe corrective 
measure{s). 

I 

EPA has the authority to require fl 
corrective actions at peimitted and fi 
jnterim status fa<:ilities and to impm ~ 
fines for violations or noncompliaru m 
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RCRA REQUIREMENTS 

Generators 

A /Transporters 

R CR --:. Tr..,lmenl} F dlities 
Storage a 
DispOsaJ 

Generators 

)nder RCRA regulations, mixed 
waste generators, like other hazardous 
waste generators, must detennine if 
their waste is hazardous and must 
oversee irs ultimate disposition. 

• The generator must Dbtain an EPA 
identification number for each 
fadlity at which hazardous waste is 
generated. 

• Department of Transportation 
requirements for transport of 
hazardous and radioactive waste 
must be followed. 

·. • 
1
Generaton;: must prepare a Unifonn 
Hazardous Waste Manifest (EPA 
Fonn 8700-22) that will accompany 
the waste lO its final destination and 
will be returned to rbe generators to 
verify thai: the waste has been 
treated and disposed of. 

• Every 2 years. generators must 
report on their hazardous mixed 
wru~te activities to the authorized 
state agency or EPA. 
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• Generators may accumulate wastes 
jn accordance whh certain 
requirements up to 90 days ( 180 or 
270 days for Small Quantity 
Generators, depending on distance 
transported) without a permit 

In addition, all generators n;mst 
comply wilh the basic requirements 
for labe1ing. marking, reoord.keeping, 
and reporting specified in 40 CFR 
262. If the generator is also a 
lreatment, storage, or disposai facility. 
it must meet the requirements for 
emergency preparedness, ground 
water protection. closure, and other 
requirements specified in 40 CPR 264 
or 265. 

Currently, ooder the RCRA Subtitle C 
program, there are three categories of 
generators based on the total quantity 
of hazardous waste, not just mixed 
waste, that is produced in one 
calendar mon~ 

Conditionally-exempt small gyantity 
generators (< 100 kg/nJQ}. Facilities 
that generate no more than 100 
kilograms (about 220 pounds or 25 
gallons) of hazardous waste ill¢ no 

more than 1 kg (about 2 poWlds) of 
acutely hazardous waste in any 
calendar month. Conditionally 
exempt SQOs (generating less than 
100 kg ofhaz.ardous waste ina · 
calendar month) are required to 
identify the hazardous wasce 
generated, send Ibis waste to an 
approved hazardous waste facility. 
and never accwnulate more than 
1000 kg of waste on the property. 

Small QJ!antity generators 0 00-l(XX) 

k&fmol. Facilities that generate more 
than 100 kg and less than 1000 kg 
(between 220 and 2200 pounds) of 
hazardous waste and no more than 1 
kg o.f acutely hazardous waste in any 
month. Small quantity generators are 
exempt from some of lhe RCRA 
offsite disposal requirements for 
larger generatol'5. Exemptions 
include, for example, reduced 
recorokeeping requirements and 
extended accumulation times (before 
interim status or a permit is required). 

Large QJiandty generators {> 1000 
kg/mo). Facilities that generate l<XXl 
kg (about 2200 pounds) or more of 
hazardous waste or more than 1 kg of 
acutely hazamous waste in any 
month. 

Acutely hazardous wastes have been 
detennined by EPA to be so 
dangerous in small amounts that they 
are subject to the same requirements 
as large amoWits of hazardous waste. 
Examples include wastes from 
pesticide fonnulators and some 
dioxin-containing wastes. 

For further infonnation on the 
regulalions that apply to mixed wast 
generators, consuJt 40 CFR Pan 262 ;:R 
Standards Applicable to Generators Z 
of Hazanloll8 Waste.. lf 

1\) 
IS) 

Treatmmt, Storage, and Disposal ~ 
Facllities ~--" 

.!>. 

Treaonent, storage, and disposal b!l 
(TSD) fucilitles that handle mixed 
waste d(e subject to EPA's perrnittir 
system to ensure safe operations. 
The three functions are defined in 4( I 

CFRPart 260.10 as follows: f!=j 

£: 

Treatment Any method. technique, &l 
or process. incJuding neutralization, [Tj 
designed to change the physical, ~ 
chemical, or biological character or 

11 

composition of any hazardous waste 
· so as to neutralize such waste~ or so 
as to recover energy or material 
resources from the waste or render 
such waste non~hazardous or less 
hazardous; safer to transport, store, 
or dispose of; amenable for recovel) 
amenable for storage; or reduced in 
volume. 

15 

Storage; The holding of hazardous 
waste for a temporary period, at the 
end of which the hazardous wasle is ~ 
treated, disposed of, or stored ~ 
e~w~re. ~ 

I-' 
Vl 
CD 

Di§posal: The discharge, deposit. 
injection. dumping. spilling, leaking -u 
or placing of any solid waste or ;_. 
hazanlous waste into m on any land ~ 

I-' 

or water such that the waste or any Vl 

constituent lheroof may enter lhe 
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environment or be emitted into abe air 
or discharged into any waters. 
including ground waters. 
TSD is the last link in the cradle-to
gmve hazardous waste management 
system. In order to handle mixed 
wastes. they must obtain a pennit and 
abide by TSD regulations. 

• 

• 

Prevent the entry of unauthorized 
personnel into the facility by 
installing fences and surveillance 
systems and by posting warning 
signs 

Periodically inspect the facility to 
identify any problems 

There are two sets ofTSD regulations: • Adequately train employees 

Interim StatuS Standards - These are • Prepare a contingency plan for 
emergencies and establish other 
emergency response procedures 

self-implementing requirements which 
t'"'\re fo).llld in 40 CfR Part 265. Interim 
"· ltatus allows owners and operators of 

certain existing facilities t:O continue • Comply wilh the manifest system 
and with various reporting and 
recordkeeping requirements 

operating untillheir pennit application 
is issued or denied (40 CFR 265.1). 
The app1icability of interim status 
requirements to mixed waste is • Comply with technology . 

requirements, such as installing 
double linen; and leachate 
detection and collection systems 

clarified in 53 FR 37045 (see 
references). 

Permit Standards - These are facility
:specific "design and operating" 
requirements incor:porated into a 
facility permit The petfonnance 
standards in the regulations senre as 
llidelines for permit writers in setting 
lie spedfic design and operating 
requirements through "best 
engineering judgment" 

The pennit system ensures lhat mixed 
waste facilities meet RCRA standards 
for proper waste management TSD 
facilities must, among other things: 

• Analyze and identify wastes prior 
to treatment. storage, or disposal 
(waste analysis plan) 

• Undertake any necessary 
corrective action for the site. 

Permits will also contain requirements 
specific to the particular mixed wasle 
facility. 

RCRA also specifies stringent 
requirements associated with closing 
down of mixed waste facilities to 
minimize lhe potential for adverse 
environmental consequences after 
closure. RCRA requires owners to:· 

• Acquire sufficient financial 
assurance mechanisms (such as 
trust funds, surety bonds. lette:rs 
of credit. closure insurance. or 
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• 

financial test and corporate 
guar.mtee) to pay for closing of 
the facility 

system maintenance, and securil 
measures after the facility closel T1 

m 
tJj 

Be prepared to pay for 30 years of 
ground water monilDring, waste 

• Obtain liability insuraoce to oov ~ 
third-party damages that may r0 
arise from accidenlS or ~ . a m1smanage-ment. 

\ 

RCRA TECHNICAL REQUIRE~ENTS FOR TSDs 

PennitStandards - 40 CFR Part 264 

Containers Su}lpartl 264.17(). 264.178 
Tanks SubpartJ 264.190-264.199 
Surface Impoundments SubpartK 264.220-264.231 
Waste Piles SubpartL 264.250-264.259 
Land Treabnent SubpartM 264.270-264.283 
Incinerators SubpartO 264.340-264.351 
Landfill SubpartN 264.300-264.317 
Miscellaneous Unit Subpart X 264.600-264.603 

Interim Status Standards - 40 CFR Part 265 

Containem Subpart I 265.170-265.177 
Tanks Subpart] 265.190-265.20 I 
Surface Impoundments SubpartK 265.220-265.230 
Waste Piles Subpart L 265.250-265.257 
Land Treattnent SubpartM 265.270-26.5.282 
Landfills SubpartN 265.300-265.316 
fucineratots SubpartO 265.340-265.352 
Thermal Treatment SubpartP 265.370-265.383 
Underground Injection SubpartR 265.430 
Chemical, Phy&ical, & 
Biological Treabnent Subpart Q 265.400-265.406 
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RCRAIMPLEMENTATION 
The federal RCRA program was 
developed to be implemented by the 
states, with EPA oversight. To be 
authorized tD implement the RCRA 
program, a state must develop a 
program that is equivalent to. no less 
stri11gent than. and consistent with the 
federal program. State programJ may 
be more stringent than the federal 
requirements. The program must be 
"\Vailable for public review and 
krnment before it is approved by 
EPA. Once authorized, the state has 
primary responsibility for 
implementation and enforcement of 
RCRA requirements within its 
boundaries. However, EPA retains 
oversight and enforcement authority. 
Also, state programs must be modified 
in accordance with subsequent 
changes in the federal statutory or 
regulatory requirements. EPA 
maintains responsibility for any 
portion of the RCRA program for 
which a state has not received 
~uthorization •. 
} 
There are two parts of lhe RCRA 
program that states implement. the 
base progrnm (pre-HSWA), and lhe 
Hazardous and SoJid Waste 
Amendments of 1984 (HSWA}. 

The hazardous components of mixed 
wastes come under RCRA's base 
pro gram. As of July 1990, 20 states 
and 1 territory (Guam) have been 
authorized to regulate mixed waste. 
Mixed wastes are currently regulated 

under RCRA by EPA in 1hose states 
and territories lacking base 
authorization. In a state with base 
aulhorization. but without an 
approved mixed waste program, the 
state may have program requirements 
that app)y to mixed wastes. but they 
are not reganled as RCRA require
ments. The date when a state receives 
mixed waste authorization atk 
detennines when a facility must be in 
existence to qualify for inte~ status. 

A state must have an approved mixed 
waste program to complete the base 
program requirements before il is 
eligibie fur HSW A approval. Five 
states have been authorized to 
implement the HSW A corrective 
action program~ these states are 
Georgia, Colorado. Minnesota. Idaho, 
and Utah. RCRA program changes, 
such as the the toxicity characteristic 
revisions adopted by EPA in March 
1990 (55 FR 11798). may be 
regula led by EPA in all states until 
aulhorized states have incorporated 
the changes into their own programs. 

For complete information on a state's 
authorization status and specific 
requirements. consult with appropriate 
state and regional contacts listed in 
lhe back of this booklet 

J8 

REGULATORY·RESPONSffiiLITIES 
~---------------------------------------------~ m EPA Headquarters td 

• Develop RCRA reglllatioos ~ 
• Review and approve state hazardous waste programs ~ 
• ~~~~~ ~ 
• Maintain Hazardous Waste Data Management System (HWDMS). which how CSl 

data on all RCRA pennittcd aDd interim slatus facilities p 

Provicle teclmicaJ. policy, and programmatic support to the regions and slates. ~ 
(j] 
l.D 

EPA Regions 
• Review and oversee slate hamnJoRS waste: pro!f31DS 
• Review facility permit appfu:ations, in states wiiboot RCRA aulhorization . 
• &force fedual HOd appJOved state programs 
• Implement lhe base RCRA program and HSWA program in states without 

authorization. 

States 
• Implemellt EP A·authorized RCRA program 
• Modify state program 10 respond to changeS in federal requirements 
• Review facility permit applications 
• Enforce regulatoty and permit requirements 
• Apply for mixed waste authorization if a RCRA-authorized stare. 

STA'I'ES Atri'HORIZED ro IMPLEMENT RCRA 

-·~ 

~f 
c=J EPA :irfllllem:n£a: rtaJe not ulhDriztd 1.0 impltmelll base R.CRA or mixed WI lite programs 
~ RCRA IUifloriz.cd lbll: wllhool mbaJ wa.sae ~oo 
- RCRA ulborfuld lil.lfC with mixed W$0 lllltOOrizatiOII u or July 1990 
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RCRA ENFORCEMENT 

Enforcement Authorities 

RCRA has three main types of 
statutory enforcement authorities, all 
applicable to the hazardous 
com}Xlnent of mixed wastes. 'Ibese 
include inspection and information 
gathering. compliance. and corrective 
action authorities: 

• · Ins[)ections and lnfonnation 
Gathering: Section 3007 of RCRA 
pmv ides authority to EPA and 
au~orized states to inspect 
facilities or obtain infotmal.ion 
from anyone who has handled or 
is handling hazardous waste, 
including mixed w~ in order to 
detennine compliance with 
RCRA. Under Section 3013 of 
RCRA, EPA may require 
monitoring. analysis, and testing 
by the owner of any site where 
hazardous waste is stored. treated, 
or disposed. 

.. 

• 

20 

Qnnpliance: Section 3008(a) of 
RCRA gives EPA authority to 
enforce federal or RCRA
audtorized state requirements 
under Subtitle C. Section 3008(a) 
is used 10 bring a hazanlous waste 
facility into compliance and can 
be used to assess a penalty of up 
to $25,000 per day for each 
violation. 

Q>rrective Action: Section 
3008(11) of RCRA is the interim 
status corrective action authority 
which allows EPA to respond to a 
release of hazardous waste or 
hazardous constituents into the 
environment by requiring 
corrective action. EPA may shut 
down a facility's opera~ons under 
this section and can assess a 
penaltyofup to $25,000 per day 
for each violation. Section 
3004(u) provides simil,ar authority 
for releases at permitted facilities. 
including requiring a schedule for 
compliance and assurances of 
financial responsibility for 
completing the corrective action. 
Section 3004(v) stares that 
corrective action must be taken 
beyond the facility boundary if 
necessary to protect human health 
and the environment Section 
7003 allows EPA to act in the 
evem that a hazardous waste 
presents an imminent and 
substantial endangennent to health 
or the environment 

• Citizen Suits: Under tbe authority 
of Section 7002, citizens may 
commence civil actions against 
violalors of RCRA requirements. 

Enforcement Optlons 

EPA and RCRA-authorized states 
have. several enfon:ement oplions 
available to ei18Ure compliance with 
RCRA's waste management system. 
EPA may impose civil and criminal 
peruilties, issue orders, and seek 
imprisonment of violators if 
violations of RCRA occur. 

• Administrative actions: 
nonjudicial enforcement options 
which include informal actions 
such as letters or phone calls from 
EPA notifying facilities of 
noncompliance or the issuance of 
fomtal administrative orders. 

• CivU actjons: enforcement acdo 
that are filed against a facility -n 
through civil law sujts, ~ 

1\) 
co 

• · Criminal actions: lawsuitS or otl r0 
criminal proceedings brought ~ 
against a facility for a knowing 
violation of specified hazardous til 
waste requirements. Examples ~ 
.include providing false 
infemlation to EPA, or · 
tr'arlsporting hazardous waste 
without a manifest or to a facllit 
without a pennit I 

I) 
['.J 
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:E 
All of these enfon;emem: options ar i]l 
available to EPA and lhe states and~ 
are applicable to mixed waste !:!J 
generators and handlers of all sizes. 91 
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MIXED WASTE MINIMIZATION 

HSWA mandates that waste 
minimization be an integra) pan of the 
operations of facilities generating and 
handling hazardous waste. including 
mixed waste.. 

EPA has implemented a nationwide, 
multimedia, pollution prevention 
policy emphasizing reduction of 
waste at its source. recycling and 
reuse of hazardous materials to the 
)aximum extent possible, and 
ininimjzing the volume and toxicity of 
waste that is generated. W asle 
minimization, part of the overall 
pollution prevention program, 
specifically addresses the reduction of 
hazardous wastes. 

Hazardous and mixed waste 
generators who work toward these 
goals can realize the benefits of 
decreased liabilities associated wirh 
waste disposal and radiation exposure, 
and decreased waste management 
costs. The public image of a company 
)an also be bo:Jstered by its 
:COmmitment to environmental quality 
as demonstrnted through such 
pollution prevention practices. 

Hazardous waste generators are 
required to -submit bjennial reports 
describing efforts undenaken to 
reduce lhe volume and to!dcity of the 
waste they genernte and the changes 
in volume and toxicity actually 
achieved. Owners and operators of 
hazardous waste treatment. storage. or 
disposal facilities must certify that 

there is a waste minimization program 
in place and that the TSD method 
proposed minimiz.es 1he pre.s;ent and 
future threat to human healtH and the 
environment 

A pollution prevention program 
begins wilh a waste minimimdon 
assessmenl. This entails a detailed 
evaluation of the facility's processes 
and identifies lhe potendal for 
reducing wastes at the point at which 
they are actually generated. 

The success of a waste minimization 
program may depend on a 
commitment by senior management to 
ensure that the program addresses 
facllity·wide issues and maximizes 
use of resources within the facility. 
For example. a nonhazardous material 
could be substituted for a hazardous 
material, or the material could be 
obtained from an onsite soun:e with 
excess stock that would otherwise 
have become waste. 

Waste segregation can ensure that 
hazardous wastes are not mixed with 
nonhazardous wastes, radioactive 
wastes are not mixed with 1. 

nonradioactive wastes .• and recyclable 
items are identified. 

Recycling includes techniQUI!S to 
return materials to the originating 
process or to another proc.eSs. In 
some cases, materials can be 
reclaimed from a potential waste for 
reuse. 

2'2 

HAZARDOUS WASTE MINIMIZATION TECHNIQUE 11 

Inventory Management and "Improved Operations 

• 
• 

Inventmy and trace all raw materials 
Purchase more nontoxic produclion materials 

• 
• 

Provide waste minimiza.tio[\lreduction training for employees 
Improve material receiving, storage, and handling practices 

Modification ot Equipment t 

' • Install equipment that produces minimal or oo waste 
• Modify equipment to enhance recovery or recycling options 
• Redesign equipment or production lines to produce less waste 
• Improve operating efficiency of equipment 
• Maintain strict preventive-maintenance program 

Production P~ Changes 

• Substitute nonhazardous for hazardous raw materials 
• Segregate wastes by type for recovery 
• Eliminate sources of leaks or spills 
• Separate hazanlous from nonhazardouS: and radioactive from 

nonradioactive wastes 
• Redesign or reformulate end products to be less hazardous 
• Optimize reactions and raw material use 

Recyc[ing and Reuse 

• Install closed-loop systems 
• Recycle onsite for reuse 
• Recycle offsit.e for reuse 
• Exchange wastes 

Treatment to Reduce Toxlcity and VoJnme 

• Evaporation 
• Incineration 
• Compaction 
• Chemical conversion 
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INFORMATION RESOURCES 

For further in:fomation reganling the management of mi~ted waste, refer to the 
documents listed below or contact the appropriate EPA. NRC, or state offices 
listed on lhe following pages. 

Brookhaven National Laboratmy. An Analysis of Low-Level Wastes: Review of 
HazardoJU Waste Regulatio"-J and Identification of Radioactive Mixed Wastes. 
NUREG/CR-4406. December 1985. 

Brookhaven National Laboratory. Management of Radioactiv~ Miud Wastes in 
Commercial l.LJw·Level Wastes. NUREG/CR-4450. January 1986. 

)ookhaven National Laboratnry. Docunumt Review Regarding Hazardous 
Chemical Chtuacteristics of Low-Level Waste. NUREG/CR-4433. March 
1986. 

I 
Brookhaven National Laboratory. Evaluation of Potential Mixed Wastes 
Containing Lead, Chromium, Used Oil, or Organic Liquids. NUREG/CR~ 
4730. January 1987. 

51 Federal Register 24504. State Autlwriwtion to Regulate t~ Hazardow 
Componenl.f of Radioactive Mixed Wastes Under the Resource Comenvation 
and Recovery Act. July 3, 1986. 

52 Federal Register 15937. Radioactive Waste; Byproduct MaterWJ. May 1, 
1987. 

) Federal Register 37045. C kuificalion of l nterim Stalus Qualification 
Requirements for the Hazardous Componems of Radioactive Mixed Wastes. 
September 23, 1988. · 

55 Federal Register 11798. Jdentifu:ation and Usting of Ha'ZilTdous Waste; 
Toxicity Characteristic Revisions. March 29~ 1990. 

55 Federal Register 22520. Land Disposal Restrictions for Third Third 
Scheduled Wastes. June 1. 1990. 

r 
"D Office ofTecbnology Assessment, U.S. Congress. Partnerships Under 
;_,. Pressure: Managing Commericallow-Level Radioactive Waste. Washington. 
Ul D.C.: U.S. GPO. (OTA-0426}. November 1989. 
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,if· OSWER Directive 9432.00-2. Joint EPA/NRC Guidance on lhe Defir~ilion w 
\ Identificalion of COIIUIIUcial Mixed Low-Level Radioactive and Hazardous 

Waste. Marth 1990. ~ 

OSWER Directive 9487.00-8. Joint NRC/EPA Guidance on a Conceptual 
Design Approochfor Commercisl Mixed Low-Level Radioactive and 
Hauudous Waste Disposal Facilities. September 1987. 
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OSWER Directive 9480.00-14. Combined NRC/EPA Siting Guidelines/or ~ 
Disposal of Commercial Mlud Low-Level Radioactive and Hazardous Wast1 ~ 
June 1987. 
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\ 
OSWER Directive 9541.00-6. State Program Adotisory (SPA) #2 - RCRA 
Authorization 10 Regulate Mixed Waste. July 1987. 
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Rogers and Associates Engineering Corporation. The Management o[Mi:ud c: 
Waste in the Nuclear Power fndustry. Prepared for Nuclear Management ar ~ 
Resource Council, Inc., Salt Lake City. Utah: RAE-8&07-1. January 1989. m . . m 

z 
Rogers and Associates Engineering Corporation. Managemenr Practices an.£ 

11 

Disposal Concepts for Low-Level Rm:lioactiYe Mixed Warte: A Background 
Report. Prepared for the Office of Technology Assessment. Salt Lake Gty, 
Utah: RAE-8830-l. March 1989. 

U.S. Environmental Protection Agency. RCRA Orientation Manual. 1990 
Edition. Wru;hington, DC: U.S. Government Printing Office. 

U.S. Envirorunental Protection Agency. Solving the Hazardous Waste 
Probkm: EPA's RCRA Program. Washington, DC: Office of Solid Waste. 
EPN53D-8W-86-037. November 1986. 

U.S. Environmental Protection Agency. Waste Minimization: Environmenta, 
Quality and Economic Benefits. Washington, DC: OSWER. EPA/530-SW-8 ~ 
026. October 1987. ~ 
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U.S. Environmental Protection Agency. Lllnd Disposal Re.rtrictiom: Summa 0i 
of Retjulrenrems. Washington. DC: Office of Solid Waste and Emergency m 
Response. OS-520. June 1989. "D 
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