
UNITED STATES ENVlRONMENTAL PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

OFFICE OF 
WATER 

MEMORANDUM 

SUWECT: Determination of "Hazardous Levelst1 for "No Migration" 
Demonstrations Pursuant to 40 CFR Section 148.20; 
Underground Injection Control Guidanqe $0,. 71. 

FROM : Michael B. Cook, Direct 
Office of Drinking 

TO: Water Management Division Directors 
Water Supply Branch Chiefs 
UIC Section Chiefs 
EPA Regions I-X 

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  level^.^' - See 40 CFR §148.20(a). The preamble to 
EPA1s 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 Levels" Based on "Health-based Levelsn 

The first step toward establishment of a "hazardous levelw 
for a particular hazardous waste constituent is to determine 
whether an EPA "health-based level" applies 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 EPA1s 
Risk Assessment Forum and site-specific Agency-approved public 
health advisories issued by ATSDR. See 52 Fed. Reg. 32,446, 
32,453-54 (August 27, 1987). This office has developed a 
comprehensive listing of these "health-based levels," entitled 
llConcentration Limits Applicable to 'No Migration1 Petitions for 
Injection of Hazardous Wastes", which is contained along with 
additional explanatory materials accompanying 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. 





"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 migrationsr 
demonstration. The petitioner may propose a case-specific 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-specific level based on the petitioner'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-specific 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 levelg1 in the "no migrationw demonstration. 

Surroaate "Hazardous Levelsu at the Detection Limit or 
Practical Ouantitation Limit 

If a particular hazardous constituent does not have a 
"health-based levelw and a "level of concern" cannot be 
established due to time constraints or inadequacy of the 
toxicology data, then a surrogate "hazardous levelu 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 constituent 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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This technical gurdance document addresses the "no migration" 

petition demonstration under Part 148 Subpart C of the EPA 

Underground Injection Control Program. It provides petitioners 

wlth a list of applicable health-based limits (MBLs) for Appendix 

VIII hazardous constituents in Injected waste subject to a "no 

migration" demonstration (Appendix C, Table A). Because EPA 

programs have derived several different HBLs, this guidance 

document provides an explanation of ?ach (see Section 3 and 

Appendix A -- Tables B, C, and D) and outlines the decision process 
for determining the appropriate HBL for each hazardous constituent 

of concern. 
i 
\ 

This document is not a comprehensive "no migration" petition 

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

process. Rather, it provides petitioners with concentration limits 

at which hazardous constituents in injected fluid that migrates 

from the injectron zone (or point of discharge) are no longer 

hazardous. Petitioners are urged to contact EPA during the early 

stages of petition development to determine the level of detail 

required for a successful demonstration. 
. . .  
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Underground Injectxon Control Program Guidance No. 66 

r 

EXECUTIVE SUMMARY 

The Resource Ccnservation and Recovery .Act !RCRA) as amended 

by the Hazardous and Solid Waste Amendments of 1984 (HSWA) imposes 

significant restricti2ns on land disposal of hazardous waste. The 

statute spe=ifically iefines land disposal to include, ahong other 

things, placement in injection well's. Persons who manage hazardous 

waste by injection in ~nderground wells must meet the applicable 

treatment standards promulgated in Part 268 Subpart D. Continued 

injection of untreated hazar'dous waste is allowed after the 

ef.fective date of the regulations if EPA has granted an exemption 

under Part 148,Subpart C e . ,  a "no migration" exemption), or a 

case-by-case extension of the effective date. To be granted a "no 

nigration" exemption, the petitioner must demonstrate through 

nodelingthat there is n3 migration of hazardous constituents fro? 

the injection zone for as long as the waste remains hazardous. The 

petitioner may use elther of two approaches to zake this 

demonstration. First, flow and transport modeling can be used,to 

show that injected fluid: will not migrate vertically sut of :.".e 

injection zone for 10,006 years or laterally within the injecticn 

zone to a point of discharge or interface with an 'lnderground 

source of drinking water. ~ec'ond, geochemicalmodeling can be used 

to show that the waste is transformed so that it will become non 
. , 

hazardousat the edge of the injection zone. 

A successful "no migration' demonstration using the approaches 

described above, requrres the petitioner to determine the 

concentration at which hazardous constituents present rn the waste 

are no longer considered hazardous to human health and the 
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envlronment. The Agency states in the preamble to Part 14 

28122-28123) that petltroners wrll use health-based limits 

which have undergone Agency peer review. Where HBLs are not 

available, petitioners may submit data which will allow the Agency 

to derive a HBL. EPA will rely on detection limits when data gaps 

preclude derivation of HBLs. Ahazardous constituent may have more 

than one HBL, therefore, EPA has developed the followlng decision 

process to determine applicable HBLs for the "no nigration" 

demonstration 

11 Final and proposed maxlmum contaminant levels 

the preferred health-based limit. 

2 )  Where MCLs do not exist, the adultorai reference dose 

(RfD) .or risk specific dose (RSD). fdr 'the constituen 

will be used. If both zn RfD and RSD exist, t 

of the 'two will be usel. 

3 )  If neither. an MCL, RfD, nor RSD exists, SPA may 

provided by the petiti3ner to specify a le.vel of .c 

4 )  When EPA cannot d-termine a health-base, 

expeditiously, the detection limit will be u? 

surrogate. 

This guidance document provides an explanationof. 

(Section 3.0) and descri2es. the methodology EPA 

determining which limit shculd be applied to a specified 
I 

! 

demonstration are listed in Appendix C,.Table A. 
I 
! 
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Concentration Limlts Applicable to "No Migration" Petitions 

1 INTRODUCTION 

1.1 Background 

A comprehensive framework of laws and regulations has been 

developed to protect human health and the environment. Among the. 

most important components of thisframework ars the programs that 

govern the management of hazardous wastes.. Several 'laws give EPA 

the authority to regulate different aspects of waste management. 

The Resource Conservation and Recovery Act of 1976 (RCRA), as 

amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA) , .  

pro,vides the basis for regulating both solid.and hazardous waste. 

Underground injection of hazardous waste is regulated by RCRA and 

the Underground Injection Control (UIC) program under the Safe 

Drinking Water Act (SDWA) of 1974, as amended. 

One of the primary goals of HSWA is to restrict land disposal 

of untreated hazardous waste according to a strlct schedule 

specified by Congress. Land disposal lncludes both surface (such 

as landfills and impoundments) and subsurface (such as underground 

injection) disposal. The Agency has already promulgated several 

land disposal restrictions rulemakings which address disposal of 

hazardous waste in injection wells. 

Some of the major provisions of the land disposal restrictions 

are summarized below: 

~ ~-~ 
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1.1.1 Treatment Standards 

The Agency develops treatment standards for hazardous waste 

which are protective of human health and the envlronment. These 

standards, based on the performance of the best demonstrated 

available technology (BDAT), are expressed either as specific 

technologies or, more generally, as concentration based standards 

for hazardous constituents. If set as a concentration limit, any 

treatment technology may be used to reach the standard, but it must 

be at least as effective as the BDAT. Although dilution as a 

legitimate part of the treatment process is allowed, dilution as 

a substitute for adequate treatment of the waste is specifically 

prohrbited. 

1.1.2 Effective Dates 

Congress required that EPA meet certain deadlines fo 

promulgating treatment standards for specrfic hazardous waste. 

Congress mandated a schedule for solvents, dioxins and "California 

:rst" wastes (covered under §3004(d), (e), and (f) of RCRA), 

certain soil and debris, and injected waste. EPA established a 

schedule for all other hazardous waste covered under §3004(g) of 

RCRA. EPA may grant an extension beyond the statutory deadline 

for a total of two years if inadequate na'tionwlde treatment, 

recovery, or disposal capacity exists. The pqlmary goal is to 

establish treatment standards for all hazardous waste by 

May 8, 1990. 

Once the Agency promulgates a treatment standard and effective 
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Concentration Limrts Applrcable to "No Migratron" Petitrons 

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 exemptions or variances 

from the land disposal 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 

treatment, recovery or disposal capacity is not currently available 

and the petitioner has entered into a binding agreement to create 

or provide alternative capacity. The extension may be renewed once 

for a total of two years beyond the effective date. A n o t h e r  

variance, the treatability variance, may be granted 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 the promulgated treatment standard cannot be met. In such 

cases, the Agency will establish an alternative treatment standard 

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

The third exemption, a "no migration" exemption, may be 

granted to a disposal facility if the petitioner can 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 limit 
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to be. used in deterqining whether a waste is hazard 

injection zone boundary. These limits 'and the "no 

exemption are discussed further in the following' section 

2 "NO MIGRATION" PETITION 

2.1 "No migration" Demonstrations 

EPA issued a final rule governing underground inje 

hazardous waste into Class I wells on July 26, 1988 . (  

et seq.). As described in the previous section, wastes f. 

a treatment standard and effective date have been promulgate 

prohibited from underground injection unless they, me 

treatment standard or have been granted an exemption.. 

migration" exemption is described in S148.20 Subpart C of 

(see Appendix B )  . 

To obtaln a "no migratlon" exemption, the petitioner must 

demonstrate, among other things, "that, to a reasonable degree of 

certainty, there will be no migratlon of hazardous constituents 

from the injection zone for as long as the waste remains 

hazardous." This demonstration can be made in either of two ways. 

Flrst, the petitioner can demonstrate, using flow and transport 

models, that the injected flulds wrll not migrate vertically out 

of the injection zone for 10,000 years, or laterally to a point of 

discharge or interface with an underground source of drinking water 

(USDW). Second, the petitioner can use geochemical modeling to 

de,monstrate that the waste is transformed in such a manner that it 



Concentration Linits Applrcable to "No Migration" Petitions 

xethods 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 injection zone or to a point of discharge or interface 

with a USDW, the fluid will no longer be hazardous because of 

attenuation, transformation, or immobilization of hazardous 

constituents within the injection zone . . ."  [40 CFR 148.20 

(a) (1) (ii) I 

EPA has interpreted this requirement to mean that the fluid, 

rather than the individual constituents, leaving the injection zone 

is not hazardous. This rnterpretation means that injected fluid 

leaving the injection zone does not contain Appendix VIII 

constituents at hazardous levels (40 CFR, Part 261, Appendix VIII) . 
Therefore, in order to demonstrate that the waste is no longer 

hazardous, the petitioner must be able to show that concentrations 

of the waste are not harmful to human health or the envrronment. 

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 concentrations are 

also considered." [ 5 3  FR 281221 

The preamble notes that concentration limits to be used in 

these demonstrations will be health-based limits (HBLs) which have 

undergone peer review by the Agency. Where no such HBLs exlst. 
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EPA has invited petitioners to submit data which will allow EPA to 

derrve an HBL. In the event that it is ispossrble to derive an 

HBL expeditiously, the detection limit for the constituent will be 

used as a surrogate for the HBL. I53  FR 281231 

Section 4.0 descrrbes the process for determining which 

concentration limit should be used in a "no migration" petit' 

demonstration. 

3 HEALTH-BASED LIMITS 

There are several classes of HBLs that EPA uses in a variety 

of environmental programs. The major categories are described 

below. A more detailed description of how each limit is deri 

is included in Appendix A. 

3.1 MCLs 

Maxlmum Contaminant Levels (MCLs) are set under the authority 

of the Safe Drinking Water Act (SDWA). MCLs are concentration 

limits of specific contaminants in drinking water which public 

water systems may not exceed. MCLs are enforceable standards. In 

general, the concentration limit is derived from a strictly 

health-based limit (Maximum Contaminant Level Goals, or MCLGs), 

taking into account the technological and economic feasibility of 

removing the contaminant from the public drinking water supply. 

Because MCLs are enforceable standards, it is Agency policy 

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

and advisories in EPA reguiatory programs. Although MCLs reflect 

technological and economrc factors, EPA has determined that HCLs 

are protective of human health [ 5 2  FR 25700-257011. 

3.2 Reference Doses (RfDs) 

Reference . . doses !R~DS) are concentration limits of specific 

toxic contaminants (as opposed to carcinogenic) that are "likely 

to be without appreciable risk of serious deleterious effects 

during a lifetime" of daily exposure. .Unlike the RsDs described 

beiow, RfDs 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 account the reliability 

of health effects data available on the toxicant by using 

uncertainty factors, and is protective of sensitive populations. 

The calculation also makes certain assumptions about exposure 

scenarios. 

RfDs are non-enforceable l~mits. Many of the RfDs have been 

verified by the EPA RfD Workgroup, and are considered to be 

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 constztuent RSD is the exposure 

concentration (dose) assocrated wrth a specified risk level 

(response). 

I t i s  assumed that there is no exposure level fo,r carcino. 

that does not have some risk of causing a carcinogenic respon 

The riik level e . ,  lod ,or 1, excess cancer case in 1,000, 

for a particular constituent reflects the weight of the. evid 

that the constituent is carcinogenic. (Risk levels and RSDS' 

described fur'ther in Appendix A). ,. 

Similar to RfDs, RSDs are non-enforceable health-based limits 

and, in general, play the same role for carcinogenic constituents 

that RfDs play for toxic constituents. The Agency also'revises/ 

RSDs when new and better data become available. 

3.4 Detection Limits 

Detection limits are not health-based limits. Rather, 

reflect our technological capability to detect a constituen 
. , 

certain techniques. 

Some analytical programs requrre modeling to demonstrate that 

concentration limits below the detection limit are met. Other 

programs use the detection limit as a default value.. D 

' ,, , 



Concentration Lrmits Applrcable to "No Migration" Petitions 

3.5 Ambient Water Quality Criterra 

Natlonal Ambient Water Quality Criteria (AWQC) apply to 

surface water and, therefore, are inappropriate for groundwater 

programs. AWQC are non-enforceable guidelines which many States 

have used in establishing enforceable standards. They are 

health-based limrts analogous to MCLGs. Their derivation assumes 

human exposure via two routes --ingestion of water and fish, and 

consumption of fish only. 

4 DETERMINATION OF APPROPRIATE CONCENTRATION LIMITS 

Figure 1 illustrates the decision process for determining the 

app>icable HBL to use in a "nc migration" demonstration. The 

appropriate concentration limits are listed in Appendix C, Table 

A of this document. These n~xbers are subject to change, 

therefore, petitioners are encourzged to access the "Integrated 

Risk Information System (IRIS)" tc obtain up-to-date information 

on health-based levels. 

Step 1: Determine whether there is a proposed or final MCL 

for the waste. If so, the MCL (or proposed MCL) is the 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 consumption of fish alone or consumptlon of fish and surface 

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