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BACKGROUND

Petitioners for exemptions from EPA's prohibitions on
underground injection of hazardous waste must demonstrate that
waste constituents will not migrate from the injection zone at
"hazardous levels." See 40 CFR §148.20(a). The preamble to
EPA's framework regulation described the general procedures for
~establishing "hazardous levels" for each waste constituent. See
53 Fed. Reg. 28,119, 28,122-23 (July 26, :1988). The purpose of
this guidance is to further outline the procedure for
~establishing "hazardous levels" in the petition process.

"Hazardous lLevels" Based on "Health-based Levels"

The first step toward establishment of a "hazardous level®
for a particular hazardous waste constituent is to determine
whether an EPA "health-based level" applles to the constituent.
The sources of "“health-based levels" are Safe Drinking Water Act
Maximum Contaminant Levels, ambient water quality criteria .
development pursuant to Clean Water Act §304(a), and health-
based limits based on verified reference doses developed by EPA's
Risk Assessment Forum and site-specific Agency-approved public
heaith advisories issued by ATSDR. See 52 Fed. Reg. 32,446,
'32,453-54 (August 27, 1987). This office has developed a
comprehen51ve llstlng of these "health-based levels," entitled
"Concentration Limits Applicable to 'No Migration' Petitions for
Injection of Hazardous Wastes", which is contained along with
"additional explanatory materials accompanylng this guidance.
This listing should be used as .a starting point. The listing,
however, is not binding on EPA and the Agency must assess and
respond to comments concerning which level is appropriate.
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"Hazardous Levels" Based on Information From Petitioner or
Public Comment

When the listing does not contain a "health-based level" for
a particular hazardous constituent, the petitioner may, but need
not, submit toxicology studies that will allow EPA to designate a
case-specific level for the constituent. The case~specific level
will serve as the "hazardous level" in the "no migration™
- demonstration. The petitioner may propose a case-gpecific level
. for a hazardous constituent, based on the petitioner's analysis
of the toxicology data. EPA will review and analyze the data to
determine whether the data are sufficient to establish a case-
specific level. The procedure that should be used to establish a
case-specifiec level based on the petiticner's toxicology data is
presented in "RFI Guidance, Interim Final, Section 8- Health and
Environmental Assessment," May 1989. A decision on a case-
specific- level need only reflect that constituents at that level
are not hazardous. Such a decision is fully consistent with a
later finding that a higher constituent level is also not
hazardous. All case-sgpecific levels should be reviewed by
Headquarters.

If establishing a case-specific level would delay petition
processing and the petitioner does not desire such delay to
occur, the surrogate value described below should serve as the
"hazardous level! in the "no nmigration" demonstration.

- Surrogate “Hazardous Levels” at the Detection Limit or
Practical Quantitation Limit

-If a particular hazardous constituent does not have a
"health-based level" and a "level of concern" cannot be
established due to time constraints or inadegquacy of the
toxicology data, then a surrogate "hazardous level' may be
adopted for the constituent at the lower of (i) the lowest
analytical detection limit for that constituent listed in the ‘
Third Edition of SW-846 or {(ii) the lowest practical quantitation

‘limit given for the congtituent in 40 CFR Part 264, Appendix IX.
Petitioners are not required to estimate ad hoc detection limits
if these published sources do not provide such data, although
petitioners do have the option of using such estimates to support
their "no migration" demonstration.
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Concentration Limits Applicable to "No Migration® Petitions. -

FOREWORD.

This technical guidance document addresses the ”nofmigratipn“f;

petition demonstration under ~Part 148 Subpart C _of‘itne [EPXJ--

Underground Injection Control Program. It provides petitiohéfs]

with a list of applicable health-based limits (HBLs) for Appendle 

_VIII hazardous constituents in injected. waste - subject to. a ﬁnQ f

~migration” demonstration (Appendix. C, Table A). Because‘-ﬁPA3w

programs have derived several different HBLS: this. guidance -

document provides an explanation of each ‘(see Sectlon 3 and-

Appendix A -- Tables B, C, and D} and outlines the dec151on process
for determining the appropriate HBL for each hazardous constltuent

of concern.

This document is not a comprehensive "no migratiﬁn" petitidn_

resource document. It does not address each step in the. petltloni

process., Rather, it provides petitioners with concentratloa llmlts;‘

at which hazardous constituents in 1njected fluid that‘mlgratgs*g‘

from the injection zone (or point of discharge) are no ldngéh‘

hazardous. Petitioners are urged te contact EPA during the e&le{*

‘stages of petition development to determine the level of detallﬁ

‘required for a successful demonstration.
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EXECUTIVE SUMMARY

The Resource Ccnservation and Recovery Act (RCRA) as aménded
by the Hazardous and 3o0lid Waste Amendments of 1584 (HSWA) imposes
significant restrictisns on land disposal of haéardous waste. The
statute SpeCifically Jdezfines land diéposal to include, among other
things, ?lacement in injection wélls.' Persons who manage hazardous
waste by injection in underground wells mqét meet the applicable
tfeatment standards prorulgated in Part 268 Subpart D. Continued
injection of wuntréated hazardous waste ‘13' allowed after the
effective date of the regulations if EPA has granted an exemptioﬁ
under Part 148 Subpart C (i.et, a "no migration" exemption), or a
case-by-case extension of the effective date. To be granted a "no
'migration” exenmption, the petitioner must demonstrate through
~modeling that there is no migration of hazardqus'éonstituenés.from'
- the injection zone for as long as the waste femains hazardous. The
petitioner may wuse either of two approaches to make this
~demonstration. Firét, flow and transport modeling can be used to
show that injected fluids will not migrate vertically out of ctie
injection zone for 10,000 years or laterally within the injecticn
zone te a point of discharge or interface With an undérground
source of drinking water. Ssecond, geochemical modeling can be used
Lo show_that the waste is transformed so that it ﬁill-become non

“hazardous at the edge of the injection zone.

A successful "no migration' demonstration using the approaches
described above, requires the petitiqner te determine the
- concentration at which hazardcuS'constituengs present in the waste
are no longer considered hazardous to human health and the
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Concentration Limits'Applicable to "No Migracion® Pétitidngff;g

environment. The Agency states in the preamblé to Part i48'(5;'ERf
28122-28123) that petitioners will use health-based limits (HBLs)
which have undergone Agency peer review. Wheregﬁsbs'are“nét'
available, petltloners may submit data whlch will allow the Agencyl
to derive a HBL. EPA w1ll rely on detection limi¢s when data gaps 
preclude derlvatlon of HBLs. .Ahazardous constltuentwmy'have more'
than one HBL, theréfore, EPA has developed the following declslon 
process to..détermine applicable ,HBLé for ‘the. "nd- migfation?ﬁ
demonstration \ | SRS

1) Final and proposed maximum contamlnant levels {MCLS) afé'
the preferred health- based limit. . _ ' ' 
2} "Where_MCLs do not exist, the adult- oral reference dcse 
(RfD}Aof risk.spécific dose (RSD) £0r “the gqnst1tuen<
will be used. If both an RED and RSD exist, the léwe
Gf the two will be used. | T o
3y If neither an MCL REfD., nor RSD exists; n’PA nay use data
;prov1ded by the petitioner to specify a level of concern
4) - When EPA cannot dztermine a health- based ' llmlp
expaditiously, the detection 1limit will be used asfa_

' surrogate.

This guidance document provxdes ‘an explanatlon of EPA HBLsL
{Section 3.0y and ds=.=s<:1:1:>e3--~ the methodology EPA - used gof
determining which limit shculd be applied to a specified hazardods
constituent (Section 4.0). HBLs applicable to the "no mlgratlon

demonstratlon are llsted in Appendlx C, Table A.
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Concentration Limits Applicable to "No Migration" Petitions

1 INTRODUCTION
1.1 Background

A comprehensive framework of laws and regulations has been
.devéloped to protect human health and the environmeﬁt. Amoﬁg the
most important componehts of this framework are the programs that
govern the management of hazardous wastes. Several iaWS'givé EPA
the authority to regulate different aspects of waste management.
The Resource Conservatiocn and Recovery Act of 1976 (RCRAY, as
amended by the Hazardous and Solid Waste Amendments of_l984 (HSWA}
prqvidés the basis for regulating both solid and hazardous waste.
" Underground iﬁjéction of hazardoﬁs waste 1is reéulated by RCRA and
thekUnderground Injection Control (UIC) program under the Safe
Drinking Water Act {SDWA) of 1974, as amended.

- One of the primary,goéls of HSWA is to restrict land disposal
Qf: untreated hazardcus waste actording te a strict schedule
specified by Cohgress. Land disposal'includes boeth surface (such
as landﬁills and impoundmehts) and subsurface (such as undergrcund
injection) disposal. The Agency has already promulgated several
land disposal restrictions ruiemakings which address disposal of

hazardous waste in injection wells.

Some of the major provisions of the land disposal restrictions

are summarized below:

- Page 1 -
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Underground Injection Control Pfogram Guidance'No; 66

1.1.1 Treatmgnt Standards

The Agency develops treatment standards for hazardous wasté
which are protectlve of human health and the env1ronment _ Theae
standards, based on the performance of the ‘best demonstfaté&'
available technology (BDAT), are expressed . eithef aé spec1f1ct
. téchnologies cr, morsa genefaily, as concentration’ based standards}
‘for hazardous constituents. If set as a concentration limit, anyf
‘treatment technology may be used to reach the standard, but lt nust
be at least as effective as the BDAT. Although dil ufzon_as_af
legitimatelﬁart ¢f the treatment process is allowea diluticﬁ'as.
a substltute for adequate treatment of the waste ls spec1f1cally_.
prohlblted ' o

(,'
1.1.2 Effective Dates R ) Hl?'f;ﬁszf. .

Congréés required that. EPA meet certain deadllnes_ fo:t 
prcmulgéting _treétment standards for specific nazardous waste.
Congress mandated a schedule for solvents, dioxins and “Callfornlg_
list" wastes (covered under §3004(d), (e}, and ‘(f5 'oft RCRAI?ﬁE
certain soil and déb:is, and injected waste. EPA estaﬁlishé&fatf
schedule for ali other hazardous waste covered under §3oo4<g) éff:
RCRA. EPA may grant an exten51on beyond the statutcry deadl;neﬁ':
for a total of two years if inadequate . nat;onw1de treatment ?
recovery, or disposal cépacity exists. - The primary goal ls toi'
establish treatment standards for all hazardous waste by
‘May 8, 1990. '

Once the Agency promulgates a treatment standard and‘éfﬁective 
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,Coﬁcentrgtion.bimits Applicable to "No Migration” Petitions

date for a specified waste, the waste may no longer be land
disposed unless it meets the treatment standard, or EPA has granted

an exemption or variance from the restriction.
1.1.3 Exemptions and Variances

There are three primary classes of exemptlons or variances
from the land dzsposal restrictions.

The Agency may'grant a one year extension of the effective
date on a caSe*by~case basis if a petitioner can demonstrate that
treatmeni, recovery or disposal capacity is not currentlf available
and the petitioner-has entered into a binding agreement to create
or prbvide alternative capagity. The extension may be fenewed once
for é total of two years beyond the effective date. Another
,vérianCe, the treatability variance, may be grénted if a petitioner
can demonstrate that the waste stream is significantly different
from the waste EPA evaluated when it set the treatment standard and
that theApromulgated treatment standard cannot bé-metﬂ -In sucﬂ
cases, the Agency will eétablish an alternative treatment.standard

applicable to the petitioner’'s waste and all similar waste.

- The ‘third exempticn, a "no migration" exemption, may. be
granted to a disposal facility if the petitioner c<an -demonstrate
that the waste will not migrate beyond the disposal unit or

injection zone for as long as the wastes remain hazardous.

This = technical guidance covers one aspect .of the "no

migration”" exemption for injected wastes: the concentration limiﬁ
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Underground Injection Control Program Guidance No. 66 . .

to pe. used in_determinind'whether a waste 1is haéarGOUS'et'*her
injection zone boundary These limits and the no mlgratlon”"

‘exemptlon are dlscussed further in the follow1ng sectlon.,_'

2 "NO MIGRATION" PETITION
2.1 "No migration" Demonstrations

EPA issued a final rule_governing undefgregnd'injeC£ienneﬁn'l
hazardous waste inte Class I wells on July 26, 1988'(53 FR 8211@3
et-seq ). As descrlbed in theé previous sectlon, wastes for whlch
a treatment standard and effective date have been promulgated are
prohibited from underground injection unless 'they- meet ‘the .
Lreatment standard or have been granted an exemptlon.'Then“ney
mlgratlon“ exemption is described in §148.20 Subpart C of the *ule

(see Appendlx B).

To ‘obtain a "no migration" exemption, thé petitioner‘muéte
-demonstrate, among other things,."that to a reasonable degree o:
certainty, there will be no migration of hazardous ccnstituents
. from the injection zone for as long as the waste_ remalns_
hazardous. " This demonstration can be made in either of twb”daye'f
FirSt,:the petitioner c¢an demonstrate, using flow and transport
models, that the injected fluids will not migrate vertlcally out
of the injection zone for 10,000 years, or laterally to a po;nt_eﬁ
discharge or”interface witn an underground source of dfinking'water~-
{USDW) . Second, the petltloner can use geochemlcal modellng to
demonstrate that the waste is transformed in such a manner that 1t

‘ w1ll become non hazardous at the edge of the 1n3ect10n zone.'e Both
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Concentration Limits Applicable to "No Migration“ Peritions

methods require health-based concentration limits.
2.2 Concentration Limits

In order to demonstrate that the waste is non hazardous, the
petitioner must show that "[blefore the injected £fluids migrate
out of the znjectzon zone or to a polnt of dlscharge or interface

w1th a USDW, the fluld will no longer be’ hazardous because of

attenuation, transformation, or 1mmoblllzat10n of hazardous
constituents within the injection zone..." [40 CFR 148.20
) (1) (i1)] o

EPA has interpreted thié requirement to-ﬁean that the fluid,
rather than the individual constituents, leaving the injection zone
is not hazardous. This interpretation means that injectedlﬁluid
1eavin§ the injectibn zone does not cOntain Appendix VIII
constituents at hazardous levels (40 CFR, Pa:t‘zsl, Appendix VIII).
Thereforer in.crder to demonstrate that fhewwaste is no 1onger
hazardoué; the petltzoner must be able to show that concentrations
of the waste are not harmful to human health or the environment.
The preamble”to,the final rule. states that "[tlhe emphasis on
concentration levels, as opposed to single molecules, is deeply
established in EPA's regulations. Ordinarily the term "hazardous
constituents" has no regulatory effect unless concentfations.are
also considered.” (53 FR 28122] '

The preamble notes that ccncentratlon limits to be used in
these demonstrations will be health-based llmzts (HBLs) which have

undergone peer review by the Agency. Where no such HBLs exist,

‘
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‘Underground Injection Control P:ogram Guidance'Ndﬁ,GG

- EPA has 1nv1ted petiticners to submit data whlch w1ll allow EPA to ;
derive an HBL. In the event that it 1is lmposszble *o derlve an
HBL expeditiously, he detectlon limit for the constltuent w1ll be.
used as a surrogate for the HBL. [53 FR 28123]

Section 4.0 describes the process for determlnlng which -
concentration limit should be used in a "no mlgratlon petitidnt
demonstration. :

3 HEALTH-BASED LIMITS

There are several classes of HBLs that EPA uses in a varié§y
of environmental prdgrams. The major categories are described _
below. A more detailed descrxptlon of how each 11m1t is derlvefx

is included in Appendlx A,
3.1 MCLs

Maximum Contaminant Levels (MCLs) are set under the éutﬁofityi
of the Safe.Drinking Water Act (SDWA). MCLs are concentratlon
_limits of specific contaminants in drlnklng water which . publlck
water systems may'nct excéed. MCLs are enforceable standards -fIn:
genéral, the concentratlon dimitc 1is derlved from a- strlctly
health-based limit (Maximum Contaminant Level Goals, -or MCLGS} |
taking into account the technological and econonmic feas;bllltylof.

removing the contaminant from the public drinking water SUPPIY{-QT

Because MCLs are enforceable standards, it is Agéncy policy

that they take precedence over relevant non-promglgated standarés
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Concentration Limits Applicable to "No Migration" Petitions

and advisories in EPA regulatory programs. Although MCLs reflecst
technological and economic factors, EPA has determined that MCLs
are protective of human health [52 FR 25700-25701] .

3.2 Reference Doses (REfDs)

Reference doses (RfDs) are concentration limits of spécific
toxic contaminénts {as opposed to‘carcinogenic% that are “likely
to be withodt_appréciable risk of serious deleterious effects
during a lifetime" of dailf exposure. Unlike the RSDs described-
below, REDS assume that there is some (finite} exposure to the

constituent which can be tolerated without causing a toxic effect.

The calculation of an RfD takes into aécount the reliability
of health effects data available on the ~toxicant by using-
uncertainty factors, and iS'protective df sensitive populacions.
The caiéulation also'-makes‘,certéin-‘assumptions about - exposure
scenarios.

RfDs are non—eéforceéble limits. Many of the RfDs have been
verified by the EPA RfD Workgroup, and arE'considered to bs
" reliable health-based limits after MCLs for non-carcinogens. RfDs

are revised when new and better data become available.
3.3 Risk Specific Doses (RSDs)

To derive risk specific doses (RSDs} for a carcinogen, EPA
estimates carcinogenic potency (yielding a "dose-response” curve),
linking human lifetime exposure to the constituent with excess
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cancer ‘risk. Therefore, the constituent RSD is the exposure .
‘concentration {(dose) asscciated with a specified risk level

{response) . o . x

It is assumed that there is no exposure level for carcmnogenST
that does not have some risk of causzng a carcinogenic response,]
The risk level (i.e., 10’6 ,or 1 excess cancer case in 1,000,000)

for a particular constztuent reflects the welght of the . eV1dence*-u

that the constltuent is carcmnogenlc. (Risk levels and RSDs_argfb

i

described fu:ther ‘in Appendix A).

.Similar to RfDs, RSDs are non-enforceable health;based limit§:-
and, in general, play the same role for carcinegenic constltuentsrg
that Rst play for toxic constituents. The Agency also’ :ev1ses(

[N

R5Ds when new and better data become available.
3.4 Detection Limits

Detection limits are not health-based limits. Rathe?alphéyf
reflect cur technological capability to detect a constituent.using'

certain techniques.

Some analytical programs require modeling to dembnstrate thét}
concentration limits below the detection limit are ’met;-~0ther]
programs use the detection limit as a default value.,pgtégtipﬁ:"

limits change as technology 1mproves.
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3.5 Ambient Water Quality Criteria

National Ampient Water Quality Criteria (AWQC) apply to
sUr?ace water and, therefore[ are inappropriate ftor groundwater
programs. AWQC'are non-enforceable guidelines which mahy States
have used in - establisbing"enforceable standards. They are
health-based limits analogoﬁs to MCLGs. - Their derivation assumes
human‘exposﬁre via two routes --ingestion of water and fish; apd

consﬁmption of £ish only.
4 DETERMINATION OF APPROPRIATE CONCENTRATION LIMITS

JFigurg 1 illustrates the decisipn process for detefmihing the
.appliéable HBL to use in a "nc migration” demonstration; The
appropriate concentration limits are listed in Appendix C, Table
“A of‘ this document, These nunbers are subject to ¢&hange,
therefpre, petitioners aré encour aged . to access the "Integrated
Risk Information System (IRIS)" tc¢ obtain up-to-date information
on healthmbased.levels,

Step 1: Determine whether there is a proposed-of fingl MCL
for the waste.  If so, the MCL (or propcsed MCL).iS‘thQ limit that
should be used. MCLs and proposed MCLs for Appendix VIII

constituents are listed in Appendix C, Table B.

Rationale: The Agency has promulgated MCLs and Ambient Water
Quality Criteria (AWQC). As discussed earlier,- the AWQC are based
on cpnsumption of fish alone or consumption of fish and surface

water. - There are no AWQC for consumption of water alone.
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