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Final Rule. 

The Environmental Protection Agency (EPA) is today pro~nulgating its approach to inlplenlwting the statutorily 
mandated prohibitioils on tile underground injection of hazardous waste. This action is being taken in respoilst to 
anlendments to the Resource Conservation And Recovery Act (RCRA) enacted through the Hazardous and Solid 
Waste An~endnlents of 1984 (HSWA). In addition, the Agency is pronlulgating anlendments to the existing 
Underground Injection Control (UIC) Regulations as they pertain to hazardous waste injection. 

Tcxlay's noticc codifies ;it 40 CFR Part 148, for those hazardous wastcs that are disposed in Class I hazardous 
waste injection wells, the directly applicable sectioils of Part 268, the Agency's regulatory framework for 
implementing the land disposal restrictions (51 FR 40572 et seq. November 7, 1986). 

Part 148 also specifies the effective date of the restrictions on injection of specific hazardous wastes. Today's 
rule includes effective dates for the restrictioils on injection of solvent wastes and of dioxin-containing wastes. A 
recent proposal has specified effective dates for "California list" wastes (as defmed by section 3004(d) of RCRA 
and at 52 FR 25760, July 8, 1987) and for certain wastes prohibited under section 3004(g) of RCRA (53 FR 
14892 et seq.. April 26, 1988). Further proposals will specify effective dates for the remaining section 3004(g) 
wastes. Finally, Part 148 defines the two circunlstances under which a waste otherwise prohibited from injection 
nlay be injected: (I) when the waste has been treated in accordance with the requirenlents of Part 268 pursuant 
to section 3004(n1) of RCRA; or (2) when an applicant has demonstrated to the satisfactioil of the Administrator 
that there will be no migration of hazardous constituents from the injection zone for as long as the wastes remain 
hazardous. Under this rule, an applicant nlay submit a petition to the Administrator containing the demonstration. 
An applicant may make a demonstration of "no migration" based on either: 

(1)an absence of fluid movement out of the injection zone; or (2) an active process of waste reduction, 
transfornlation, or inlmobilization within the injection zone. Upon a successful demonstration, the applicant will 
be granted an exemption fronl the prohi bition. 



Toclay's promulgation also contains changes to 40 CFR Parts 124, 144 and 146, the Class I injection well 
regulations. These iunendnlents apply to owners and operators of all Class I hazardous w t e  well, including: 
those injecting wastes not yet subject to a prohibition, those injecting wastes which nieet the treatlnent standards 
pronlulgated pursuant to Sec. 3004(m) of RCRA, and those whose wastes have been banned and who have 
received an exemption under Part 148. Thc changes to Sec. 124.10 and Sec. 146.1 3 pertain to all owners and 
operators of Class I wells. 
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List of Subjects 

A.Statutory Authority 

The Hazardous and Solid Waste Alneli&iieiits of 1984 (HSWA), enacted on November 8, 1984, iinpose 
substantial new responsibilities on those who haidle hazardous waste. 

The mend~nents prohibit the continued land disposal of untreated hazardous waste beyond srecified dates, 
unless the Administrator detennhies that the prohibition is not required hi order to protect hlunan health and the 
environment for as long as the wastes remain hazardous (RCRA sections 30M (d)(l), (e)(l). (f)(2). (g)(5)). 
Congress established a separate schedule hi section 3003(f) for making detem~inatio~s regarding the disposal of 
dioxins and solvents and the list of wastes specified in section 3004(d)(2), temled the Califonia list, hi injection 
wells. 

Wastes that meet the treannent standards set by EPA under section 3004(n1) of RCRA are no longer prohibited 
and niay be land disposed. The Stahfie requires EPA to set "levels or methods of treatment. if any, which 
substantially dinliiiish the toxicity the waste or substantially reduce the likelihocxl of migration of hazardous 
coilstituents froin the waste so that short-tenn and long-tenn threats to hunlan health and the envirolunent are 
minimized" (RCRA section 3004(n1)(1)). 

Laid disposal prohibitions are effective Inlniediately upon promulgation unless the Agency sets another effective 
date based on the earliest date that adequate alternative treatment, recovery, or disposal capacity which is 
protective of hunlan health and the enviroimlent will be available (RCRA sections 3004(h) (1) and (2)). 
However, these effective date variances may not exceed 2 years beyond the otherwise applicable effective date. 
In addition, two 1-year case-by-case extensions of the effective date lnay be granted under certain circumstances 
(RCRA section 3004(h)(3)). 

For the purposes of the land disposal restrictions program, the statute specifically defines land disposal to 
include, but not be limited to, any placelnellt of hazardous waste in a landfill, surface impoundment. waste pile, 
injection well, land trearnlent facility, salt dome or salt bed formation, or underground mine or cave (RCRA 
section 3004(k)). The legislation also sets forth a series or deadlines for Agency action. For a full explanation of 
the stahltory framework the reader is referred to the preamble for the regulations that EPA has already proposed 
or pronlulgated under the statute, particularly 51 FR 1602 et seq., January 14, 1986; 51 FR 19300 et seq., May 
28, 1986; 51 FR 40572 et seq.. November 7, 1986; 51 FR 44714, et s q . ,  Decenlber 11, 1986; 52 FR 21010 et 
seq.. June 4, 1987; 52 FR 22356 et seq., June 11, 1987; 52 FR 25760 et s y . .  July 8, 1987; 52 FR 32446 et s y . ,  
August 27, 1987; 53 FR 11742 et seq., April 8, 1988; 53 FR 14892 et seq., April 26, 1988; and 53 FR 17578 et 



seq., May 17, 1988. The rollowing discussion describes more specifically the statutory franlcwork for injection 
wells. 

Section 3004(f)( addresses the disposal by injection of solvents, dioxins, and California list wastes. Specifically, 
this section requires the Administrator to promulgate rules prohibiting the disposal of such wastes into wells if it 
liiay "reasonably be determined that such disposal nlay not be protective of human health and the enviromiient 
for as long as the waste remain hazardous - - - ". If EPA does not determine those instances where disposal 
would meet this standard, the injection of these wastes is prohibited under section 3004(f)(3). 

Section 3004(g) of RCRA applies the sanle staldards and procedures to all methods of land disposal. It requires 
the Agency to set a schedule for making land disposal restriction decisions for all hazardous wastes listed or 
identified in 40 CFR Part 261 under RCRA section 3001(c) as of November 8, 1984, other than the wastes 
referred to in sections 3004 (d) and (e). EPA submitted this schedule to Congress on May 28. 1986 (51 FR 
19300 et seq.). 

Section 304(g)(5) provi dcs that the regulation pronlulga re d by the Adn~iilistratc)r nust prohi bit methods oi land 
disposal except for methods "which the Adnulistrator deternlines will be protective of hunlan health and the 
environnient for as long as the waste remains hazardous - - - ". 

Further, dle section provides that, except for wastes which comply with the standards promulgated pursuant to 
section 1003(m), a illethocl of land disposal lnay not be determined to be protective of human health and the 
environnlcnt, "unless, up011 application by an interested person, it has been demonstrated to the Adlnuiistrator, to 
a reasoilable degree of certainty, that there will be no migration of hazardous constituents froill the disposal unit 
or injection zone for as long as the wastes remain hazardous." 

RCRA section 3004(g)(6) provides that if EPA fails to take action under section 3004(g)(5) by the statutory 
deadlines for any hazardous waste according to the schedule, such hazardous waste may be disposed of in 
lalidfills or surface impoun&nents only if such disposal units are in compliance with the minimunl technological 
requirements set forth in RCRA section 3W(o)  for new facilities. In this situation, placement of such wastes in 
other types of land disposal units (e.g., deep injection wells) would not be precluded by section 3004(g)(6). See 
130, Cong. Rec. S9192 (daily cd., July 25, 1984). If EPX fails to set treannent standards, grant a petition or 
grant a variance under section 3004(h) for any of the scheduled listed wastes by May 8. 1990, then the particular 
wastes u~volved will be prohibited froill land disposal. 

The land disposal prohibitions apply to all hazardous wastes identified or listed under RCRA section 3001 as of 
November 8, 1984, the date of enactment of HSWA. For any hazardous waste identified or listed under RCRA 
section 3001 after November 8, 1984, EPA is required to niake land disposal restriction determinations (i.e., 
establish t r a a ~ ~ e n t  standards) within 6 months of the date of identification or listing (RCRA section 3004(g)(4)). 
However, the statute does not inlpose an autonlatic prohibition on land disposal if EPA misses a deadline for any 
newly listed or identified waste. 

B.Swn~nary of the Land Disposal Restrictions Franlework 

The Agency has promulgated ul 40 CFR Part 268 the regulatory franlework for inlplementiilg the land disposal 
restrictions. (51 FR 40572 et seq., Nov. 7, 1986). Corrections to the November 7, 1986, fulal rule were included 
in a June 4, 1987. Federal Register notice (52 FR 21010) to clarify the Agency's approach to regulating restricted 
wastes. Some changes to the framework were also made in the July 8, 1987, rulemaking on the California list 
wastes (52 FR 25760). Part 148 codifies the sections of Part 268 that are directly applicable to injection wells. In 
addition, today's rule specifies effective dates for restrictions on certain injected hazardous wastes. Part 148 also 
provides the standard and procedures by which petitions to dispose of an otherwise prohibited waste by injection 



will be reviewed and exe~ilptions pursuant to these petitions will be granted or denied. 

Part 148 is similar in approach to Part 268. The Agency believes, however, that it is useful to the regulated 
comnlunity and to the State regulators to have requirements regarding injection wells located in the samc portion 
of the Code of Federal Regulations as are other requirements pertaining to these wells. Hazardous waste hijcction 
wells are regulated under the authority of both the Safe Drinking Water Act (SDWA) and RCRA. These 
regulations have been codified along with other regulations under the SDWA in Parts 124, 1 4 ,  145, 146 aid 
147 of the Code of Federal Regulations. 

We expect that eventually the Part 148 standards will be implemented by the same State agencies that currently 
have primacy for the UIC program. 

The framework which the Agency has proniulgated to implement the land disposal restrictions for surface 
disposal facilities is as follows: For eacli waste that the Agency prohibits frcm land disposal, the Agency hitends 
to proniulgate treatment standards under Part 268, Subpart D that meet the requirements of section 3004(m) of 
RCRA. Once the standards are effective, restricted wastes may be land disposed of in a RCRA Subtitle C facility 
(e.g., a UIC Class I hazardous waste well) if they meet the treatment standard. 

Upon the effective dates of the prohhitioils, wastes that do not comply with the applicable treatment standards. 
or are ilot subject to a national capacity variance, or that do not have a case-by-case extension under Sec. 268.5 
are prohibited from placement in land disposal uuts unless an exemption has been granted by the Administrator 
under Sec. 268.6 pursuant to a petition demonstrating that such disposal uuts will not allow niigration ol 
hazardous constituents for as long as the wastcs rcmahi hairardous. 

For hljection wells. EPA has adopted the sane treahllent standards that have been promulgated hi Part 268 
Subpart D for hijected wastes, as provided hl Part 148 Subpart B. Alter the effective date or a prohibition in Part 
148 Subpart B. untreated uastes can oidy tx: injected if an exenlption has been granted by the Adnihiistrator 
piusuant to a petition ilnder Part 148 Subpart C, or, con a case-by-case basis, an extension to the effective date 
has h e n  granted according to the procedures outlined in Sec. 268.5. A11 exteilsioil may not exceed one ycar, luld 
the Adnihustrator may not renew it more than once. 

C.Effect 011 State UIC Prunacy 

The requirenients being promulgated today could affect the status of States with primary enforcement 
authority for the LlIC program. Specifically, n State w~ll have to amend its prograni to coillor111 with the ncm 
regulatio~s at Parts 124, 144. and 146 by April 24. 1989 (section 1422(b)(l) of the SDWA). Of course, a State 
whch now prohibits Class I wells in general or injection of hazardous waste would not be required to make such 
a demonstration, suice such a program would be more stringeut than either existing or new UIC requirements. 

The Agency notes that the new requircnients will remove the existing "shield" for hazardous waste well pemiits. 
That is, under the previous regulations, pniiits could not be modified, revoked, or reissued to require 
conipliance with new regulatio~ls u n l w  the permittee requested or agreed. Under today's amendment to Part 1 4 ,  
new regulations would be grounds for initiating pemlit modification. These changes to Parts 124 and 144-unlike 
the effect of the land disposal resaictioils which are inmediately effective-will not take effect hi prinlacy states 
until EPA approves the mcdification of the State program. 

The Agency expects that part of a State's demo17stration that its progranl conforms with the amended regulations 
would be an amen&l~ent to the Memorandum of Agreement where the state would agree on a schedule to niodify 
existing pnnits,  if necessary, to incorporate the new regulations. 

States need not seek authorization to administer Part 148 to maintain UIC prinlacy. However, the Agency also 
expects that State agencies which have primacy for the UIC program will wish to implement Part 148, and 
receive authorization to grant exemptions from land disposal restrictions. However, before such authorizatio~i can 
be granted the State would have to demonstrate that it has authorization to implement Secs. 3004 (f), (g), and (h) 



of RCRA. A thorough discussion of the conditions under which such authorization can take place can be found 
in 50 FR 28728 et seq., July 15, 1985. In addition, where jurisdiction for UIC and RCRA do not reside in the 
same State Agency, EPA will require a Memorandum of Understanding between the two entities, clearly 
outlining responsibility for granting exemptions. 

1I.Summary of Today's Rulemaking: Response to Comments; Part 148 

A.Proposed Standard for Denlonstrating Protection of Human Health and the Environment 

As noted in the proposal, sections 3004 ( 0  and (g) both require a denlonstration that injection is protective of 
human health and the environment. Under section 3004(g) it is clear that such a demonstration must include a 
showulg of "no migratio~l" of hazardous constituents from the injection zone for as long as the wastes remains 
hazardous. EPA believes that the "no migratioi~" standard of section 3004(g) helps define what is protective of 
hun~an health and the enviro~l~llent under section 3004(f). Section 3004(g), hy its terms, restricts the injection of 
certain hazardous wastes into injection wells. In the proposal, EPA noted that the wastes covered under section 
3004(0 are just as hazardous to human health and the environment as those under section 3004(g), and 
concluded that injection of either set of wastes should be subject to the sanle standard. Thus, the Agency 
proposed that the denlonstratbl should be similar for all injection wells regardless of the type of injected waste 
and hat  the "no migration" standard should apply to all. For this reason, the Agency is using a petition process 
and standard that is the sanle for all prohibited hazardous wastes that are injected, whether they fall under 
subsectio~l ( 0  or (g). 

Sevcral cunimenters sul,ported this interpretation of the law. Other collllllenters stated that the "application and 
demonstration" clause of sections 3004 (d)(l) and (g)(5) of RCRA would not necessarily require procedures as 
rigorous or tinle consuming as EPA's proposed petition process. Morcover. these latter con~menters point out tlut 
section 3003(0 si~liply docs not contain the application and demonstration clause and could. therefore, differ 111 

procedural approach. 

1.Alteniative Procedures for Implementing Sectio~s 3004 ( 0  and (g) 

Several conllllenters suggested an alternative approach whereby the Agency could make a determination that 
injection of wastes in accordance with the substantive standards of Sec. 148.20 will be protective of human 
health a11d the environment. The Agency could dien pronlulgate rules prohibiting injection which is not in 
compliance with these standards. Such action, the conunenters maintained, would satisfy the Agency's mandate 
ul~ldcr scctions 3003 (k) aiid (g). 

EPA bclicves that RCRA provides significant latitude ui the procedural approaches to determinations under 
sections 3004(d), (e), (0, and (g) of RCRA. Under any of these approaches EPA would need to support 
detemlinations under section 3004(g)(5) that there is "no migration of hazardous constituents while the waste 
remaills hazardous" with sufficient technical basis, whether part or all of that basis is generic to the practice of 
hazardous waste injection. Under section 3004(0, EPA would need to support the finding that hazardous waste 
injection is "protective of hunian health and the enviro~mlent". As a matter of policy, and not statutory mandate, 
EPA is approaching the standards for u~jection wells under sections 3004 (0 and (g) identically and is choosing 
the petition process in this fiilal rule to make appropriate fiildings under both sections. The suggested altenlatives 
which rely on nlore generic findings that the inethod of underground injection meets the standard along with 
facility certificatio~ls would not be as reliable as detemlinations based on site-specific demonstratioi~. To the 
extent that geology varies areally, the difficulty of modeling and characterizing the geology increases; the degree 
of uncertainty associated with a demonstratioil increases also. 

2.Generic Petition De~l~onstrations 

In the proposal, the Agency requested comment on a nlunber of alternate approaches for satisfying the 
requirements of section 3004(0 of RCRA. These approaches were proposed in light of the Agency's ability to 
process "no migration" petitioi~ in the period between promulgation of this regulation and the "hard hammer" 



deadline of August 8, 1988, for Sec. 3004(f) wastes. One proposed approach was the subnlittal of generic 
petitions. Under this scenario, operators injecting the sanle waste into a single forn~ation could submit one 
petition seeking an exemption from the ban, provided that the s i t s  shared similar regional and basic 
site-specific geologies. Sullilarly, it was proposed that a single State could petition for a waiver from the ban for 
injection facilities within that State. These approaches received extensive comment, both pro and con. 
Commenters who disagreed with these approaches did so on the basis of what they perceived as petitioners' 
inability to submit infonnation on geologies and waste streams that would be general enough to describe more 
than one facility, yet specific enough to insure "no migration" at every site. 

The Agency w~derstanjs tlus position, aid realizes that successful petitions of this nature will be difficult to 
develop. This optioil is certainly within the legal parameters of a RCRA "no migration" demonstration, 
however. and as such, it will be a pennissible petitioning alternative for the regulated conlmunity. The Agency 
has no intention of loweriig the standards being pronlulgated today in allowiilg the use of generic petitions. Such 
petitions will have to adequately meet all of thc regulatory requirements of Part 148 that ustire protection of 
hunlan health and the enviro~ullent. 

3.Scope of the "No Migration" Petition Demonstrations 

Several comnmenters contended that exemptio~s granted pursuant to a "no n~igration" demonsnation were intended 
by Congress to be lu~iitcd in nu~lber. They ilrerred from the Agency's proposal that a sizable portion of the 
ii~jection facilities might pass the demonstratio~l and stated that this somehow violated the statute. 

The Agcncy would like to note that until petitions are received and processed, EPA has 110 clear idea of the 
number of demonstrations which might be successful. Some very preliminary worst-case modeling perfomled by 
EPA did indicate that the de~llo~stration was achievable by some. The Agency believes that Co~igress was setting 
a very stringent prfonnance standard. not creating an arbitrary quota. Moreover. there is evidencc that Coi~gress 
recognized that soille UIC wells could meet this standard (see S. Rept. 284 98th Cong. 1st Sess. at 14 and Cong. 
Record S. 9153, July 25, 1984). The exact nutuber or percent of petitions which are deemed successful must be 
detennined by whether facilities have the hydrogeologic or geochemical characteristics capable of meeting the 
standard, not on some prcdetenllined nunlber of sites which ought to be allowed to meet thc standard. 

4.Statutory and Regulatory Definition of li~jection Zone 

Scveral cotnmcnters sought to liniit the statutory and regulatory tern1 "injection zone" in a manner which, in 
EPA's vicw, ( I )  is not nia~ithtcd by RCRA or the SDWA. (2) is not coisistelit with cwrent regulations. (3) is 
irratio~ial for the purposes of RCRA sections 3004 (0 and (g), and (4) would provide no bcnefits to 
enviro~mental protection. At the heart of their argwnent is the concept that an injection zone nlay not contai~i 
confining material. Fluid penetration into such material, they would argue, is necessarily migration from a11 

injection zone. EPA rejects these argtunents. 

The tern1 injection zone under RCRA sections 3004 ( f )  and (g) and ul the UIC program must have a functional 
nleanhg as the unit which must contain the waste. Containment can only occur within the relatively less 
pernleable confining material. The legislative history of the 1984 HSWA amendments states that "(iln 
detemlining appropriate coilfi~ement from which migration shall not be allowed to occur the terns disposal unit 
or injection zone should be construed . . . in ternls of overall integrity of the disposal practice, keeping in mind, 
in particular the potential for contamination of groundwater or surfact: water resources" (S. Rept. 284 98th Cong. 
1st Sess. at 15). Essentially, the UIC progranl pernlits the use of certain geologic formations or parts of 
fomlations in the inaccessible subterranean e~lvironnlent for waste disposal so long as this disposal is sufficiently 
removed from groundwater or surface water resources. There is no provision in the legislative history or RCRA 
sections 3004 (0 and (g) which states or inlplies that confuung material is a resource which nlust not be used for 
disposal or cannot be part of an injection zone. 

The legislative history of the 1984 HSWA amendments further indicates that the statutory teml "injectirjn zoile" 
should match the regulatory defu~ition ul 40 CFR 146.3. That provision defines an injectioil zone as "a geologic 



formation, group of formations, or part of a fornlation receiving fluids through a well". Clearly under this 
definition permit writers nlust use their expertise and knowledge of local hydrogeology to determine the size and 
characteristics of injection zones. The current regulations place other limitations on permit writers' discretion. 
First, under 40 CFR 144.3 and 146.3, hazardous waste injection must only take place below the lowermost 
formation containing within one-quarter mile of a well bore an Underground Source of Drinking Water (USDW). 
There must also be a confuling zone which is "capable of limiting fluid nlovenlent above an injection zone" (40 
CFR 146.3). The function of a confining zone is to oppose the upward pressures of injection and prevent 
fracturing of the geologic system. Nothing in this definition, however, states that an injection zone may not 
contain confining material or even that a confining zone nlay not include part of an injection zone. Only the 
functional ability to oppose upward migration is necessary. 

Apparently, these conlnlenters believe that there is always a discrete boundary where pern~eable material meets 
inqxrmeable material and injection fluid would seenlingly bounce off this barrier, with no penetration of the 
impenneable material. However, this notion does not co~lfornl with physical reality. First, within a formation or 
group of fornlatiolls, there is often not a line where a large pcrnleable strata meets relatively less permeable 
strata.Geologic fom~atiols, such as the ones encountered in the Gulf Coast Basin, for example, are often sevcral 
hundred feet thick (Refs. 1, 2, and 3). Over such thickness, variations in lithology such as the interfingering of 
sands and shales often c ~ c i u .  Acconlpalying the lithological changes are variations in permeability, porosity, and 
hydraulic conductivities (Refs. 4. 5, and 6). Second, confining material might not actually repel fluids; they 
oppose upward movement, and where adequate, stop it. Thus, some amount of penetration into collfming 
material within the uljection zone can occur, but should not be considered migration for the purposes of RCRA 
sections 3004 (f) and (g), provided the penetration occurs within the injection zone. 

Prior to the 1984 HSWA a~~endnlents, permit writers did not filly consider the extent of fluid penetration of 
confining material since that penetration was always well below the fornlation containing a USDW. The 
Agency's proposal made clear that the u~jection zone itself must be appropriate to contain hazardous fluids. 
These commenters' statement that this approach is unlawful is not well founded. Moreover these comnlenters 
offer no credible alternative. Accordingly, EPA maintains in this final rule the interpretation outlined in the 
proposal. 

5.Hazartlous Levels at the Unit Boundary 

In the proposal, a petition under RCRA Secs. 3004 (0 and (g) would satisfy the statutory standard if it showed 
that before injectcd fluid crossed the top of an injection zone or a point of discharge. the fluid was no longer 
hazardot~s. In its proposal. EPA suggested usillg health-based limits which have undergone peer review by the 
Agellcy and are used ul RCRA delisting decisions and for clean closure den~olutratbu. In thc absence of such 
standards, EPA proposed that the Agency require petitioners to demollstrate that concentrations had been reduced 
to three orders of magnitudc below detection levels. 

Although conlmenters generally expressed support for the use of health-based values to define hazardous levels, 
some objected to any use of health-based levels. These commenters believe that the statutory phrase in RCRA 
sections 3004 (e), (d), a ~ d  (g) that there be "no migration of hazardous constituents while the waste remains 
hazardous" means that EPA may not allow a single molecule of a constituent listed in 40 CFR Part 261 
Appendix VIII to leave an injection zone. The Agency specifically interprets the statutory phrase as requiring 
coilsideration of the fate of Appendix VIII constituents which are either injected or derived from injected waste. 

EPA, however, believes that Congress, in the use of the ten11 "hazardous" and the phrase "while the waste 
remains hazardous", was concen~ed that injected fluid which leaves the injection zone not be hazardous and 
thereby not contam Appendix VIII constituents at hazardous levels. 

This interpretation is consistent with the language in the 1984 anlendnlents which expressly direct the Agency to 
"tak{e) into account" the "persistence, toxicity. mobility, and propensity to bioaccumulate of . . ." hazardous 
wastes and their hazardous constituents i11 making determination with respect to deep well injections. See 
RCRA sections 3004 (f)(2), (g)(5). and (d)(l)(C). To take toxicity and propensity to bioaccun~ulate into 



account the Agency must necessarily consider concentration levels. This interpretation is further consistent 
with the Senate Report which states that the "no migration of hazardous constituents . . ." for as long as the 
wastes remain hazardous standard can be satisfied if the Administrator finds "that migration of the wastes will 
not occur while the wastes still retain their hazardous characteristics in such a way that {sic) would present 
any threat to human health and the enviro~mlent." (S. Rep. No. 98-284 at 15.) 

The emphasis on concentration levels, as opposed to single n~olecules, is deeply established in EP.i\'s regulations. 
Ordinarily the term "hazardous constituents" has no regulatory effect unless concentrations are also considered. 
Thus, the use of the ten11 "hazardous constituents" under EPA's interpretation of RCRA sections 3004 (d), (e), 
and (g) is consistent with EPA's rulcs and policies for listing and delisting hazardous waste as well as cleanup 
standards. The listing procedures, in effect prior to 1984, state clearly that solid waste containing any of the 
constituents listed in 40 CFR Part 261 Appendix VIII might be termed hazardous considering, among other 
factors, the concentratiois of the constitueilts in the waste (40 CFR 261.11). (See also the delisting rule at 40 
CFR 260.22; the clean closure rule (52 FR 8704, March 19. 1987); and the groundwater cleanup rules at 40 CFR 
264.94(a) (2) and (3).) 

It should be noted that wastes can be rendered nonhazardous in the sense of concentration (see propsal at 52 FR 
32453). but there is no chemical reactioil that will con~pletely eliminate all n~olecules of some Appzndix VIII 
constituents. Thus a standard based on single molecules would not reflect the reality of chemical transformations. 
Moreovzr, wastes may be rendered no~lhazardous by means of chemical transfornlation, adsorption of heavy 
metals or some organics, as well as by several othcr mechanisms. Inu~~obilization of heavy metals in the 
injection zo~w is obviously a desired result. Accordingly, the Agency believes the most logical staiclard under 
RCRA sections 3004 (d). (e). (f), and (g) consistent with the enviro~~lental concenl is whether hazardous fluids 
ever leave the disposal units and not whether hazardous levels of coistituents remain in the unit. Thus, the 
phrase "while the waste remaus hazardous" should not reflect wastes which stay in the unit. 

For mobile co~stin~ents, thc tlistinction between n~igrating fluids and fluids still in the injectioil zone would make 
little difference under the 10.000 year containment approach in Sec. 148.20 discussed below. After 10,000 years 
of contau~nlellt colstituents would either 1x Immobilized or otherwise be at nonhazardous le\,els throughout the 
injectioil zone. 

The stringent reading that no illolecules may leave an injection zone is inconsistent with EPA's regulatory 
approach to what is and is not hazardous for regulatory concerns. Commenters have not shown that EPA's 
approach violates RCRA ,u~d have not offered any other credible approach. Accordingly, EPA nlaintains in 
this final rule the approach proposeti. 

A few commenters objected to the use of MCLs as health-based linlits on the theory that MCLs factor in 
elements of cost, and are thcrcl'ore not truly health-based limits. 

The Agency, in a recent rulemaking, determined that MCLs are, in fact, protective of human health (see 52 FR 
25700-25701, July 8, 1987). Basically, MCLs are conditioned by the feasibility of treatment. As thz discussion in 
the preamble to the mle cited above indicates, MCLs have been found to be protective of health. not 
withstanding consideration of this factor. 

Several commenters objected to the proposal which would have required the petitioner to demonstrate that 
concentrations had been reduced to three orders of magnitude below detection limits in the absence of established 
health-based levels. In objecting. some noted that there was no relationship between our ability to detect a 
constituent and its potential health efiects. Others iloted that there is no fixed level which represents the detection 
liinit. They contended that the technology used to detect constituents is rapidly evolving, and varies from lab to 
lab. Fu~ally, some maintauled that three orders of magnitude below detection levels was excessively stringent and 
would establish levels far below any which might arise from known health-based levels. Many of these 
collmlenters suggested that the petitioner identify levels of concern in the absence of established limits and 
demonstrate to the Agency that the limits selected are protective. 



The Agency, after consideration, remains convinced that there must be a surrogate for health-based limits in 
cases where no such limits have been or can be expeditiously established. Further, EPA believes that detection 
limits form an appropriate basis for this surrogate. However, EPA agrees that thee orders of magnitude may be 
excessive. Only in very rare cases does a waste pose a health threat at such low levels. The Agency considered 
the option of having tile petitioner denlollstrate a level which would not have a potential to threaten health, but 
rejected it. While we are not allowing pe.titioners to define health-based levels, we will use data supplied by them 
to allow the Agency to specify a level of concern. Several mechanisms exist which allow the Agency to 
formulate interim levels of concern on a very rapid basis where data exists, and the Agency would use these 
whcn more formal lcvels had not been established. Only in cases where very little data exists would EPA rely on 
a surrogate. 

The final approach being specified today uses detection limits as the appropriate level when no health-based limit 
exists or can be developed ex~dit iois ly by the Agency. This is generally co~lsistent with the approach for 
listing, delisting, and clean closure described above. Three orders of magnitude below detection might cause 
inconsistent results since sanlplu~g of injected fluid in the injection zone wodd not even pick up constituents 
below detection levels. 

As proposed, Sec. 148.1 identifies the regulated coillmluuty and broadly indicates the situations under which a 
facility may receive a variance. exemption. or extension from the RCRA Land Ban. One commentcr believed 
that there should be no witlidrawal required for wastes injected prior to final EPA approval or denial of actual 
petitions. The coinmenter was responding to the statement in the proposal that "the Agency has determined that 
the restrictions limit the injection of wastes after the restriction deadlines, but do not apply to wastes injected 
prior to the applicable dates." (52 FR 32449) 

The collunenter is in part correct. The prohibitions do ~iot apply retroactively, and therefore wastes injected prior 
to the effective date do not have to be withdrawn. However, the commenter's contention that the effective date of 
the restriction is keyed to the tune of the Agency's decision on a petition, is incorrect. The effective dates for a 
given wastt: are those specified by the statute in section 3004(f) or pronlulgated pursuant to section 3004(g). 
Thus, waste withdrawn from the fonllatio~l after the effective date of an applicable ban is subject to the 
requircnlents of RCRA scctio~l 3004 except in the case where withdrawal is soil or debris resulting from a 
cleanup activity under CERCLA or RCRA. in which case the waste is not subject to the "land ban" provisions 
until November of 1988 (see section 3001(e)(3)). 

Thcre may be situations (e.g.. salt domes) where an uljection technology is not identical to the technology 
addressed in this rulemaking. In such cases, EPA will accept petitions under the statutory standarcls and apply the 
technical standards froill Part 148 wluch are relevant and appropriate. along with other standards necessary to 
meet the statutory requirements of sections 3004 (f) and (g). 

In the proposal the Agency defined two new terms at Sec. 148.2: "injection interval" and "transmissive fault or 
fracture". Some coilullenters believed that the new definitions were both warranted and adequately explicit. 
Others felt the new terms were warranted, but indicated that some needed further clarification or modification. 
Still others felt that the Agency needed to define additional terms or redefine already established terms in 
addition to those proposed on August 27. 

Most of the commeilts received pertained to injection interval. Some organizations felt that this new defmition 
led to a liberal interpretation of the injectioil zone, and presumably a less protective injection scenario. Others 
felt that the well screen itself could be defined as the injection interval under this definition, thereby creating an 
artificially small receiving fonllation. The Agency believes that the injection interval is a necessary delineation in 
light of the Sec. 148.20 "no migration" demonstration. An essential part of the Sec. 148.20 modeling 
requirements is the modeled distance the waste travels within the injection zone. This distance must be measured 



from a definable point or area that is distinguished as that place in the injection zone in which the well is 
screened, or in which the waste is otherwise directly emplaced. That definable point or area is the injection 
interval, and EPA today promulgates that defiliition as proposed. 

The tern1 "transmissive fault or fracture" received only positive comments, and is today pronlulgated as proposed. 

Various commenters suggested the adoption of new or redefined terms. The Agency considered these suggestions 
and believes that, with the inclusion of today's two new definitions and those promulgated in Part 146, all terms 
required to define and regulate injection of hazardous wastes have been pronlulgated. 

In the propsal ,  thc Agency adopted the prohibition on dilution by reference to Sec. 268.3. This section prohibits 
dilution of restricted wastes as a substitute for treatment to achieve conlpliance with either a treamlent standard 
or, in the case of the Califonua List, to bring the waste below the applicable restriction level. The Agency 
received comments supporting this approach. Two commenters, however, requested clarification on the point at 
which dilution would be established, with one suggesting the inclusion of preamble language from the July 8. 
1987 (52 FR 25778) final rule which amended the Land Ban framework. The basis of the Sec. 268.3 regulation 
was outliiled in that final rulc and applies to both injection wells and surface facilities. We are adopting the 
approach in that preamble. 

Legitimate aggregation of waste streanls to facilitate centralized treatment is not considered unpemlissible 
dilution. However, artificial aggregation of wastes to avoid a land disposal prohibition standard, or mixing 
substances that do not either themselves need to be treated or which do not aid in treatment, would be considered 
unpemlissible. Thus, Sec. 148.3 is intended to prohibit dilution as a means of circumventing the requirements 
imposed by the land disposal prohibitions. The Agency does not intend to prohibit dilution which is necessary to 
facilitate treahnent. 

In the proposal, the Agency ulcorporated by reference Sec. 268.5 as Sec. 148.4. Section 148.4 will permit the 
owner or operator of a hazasrdous waste injection well to submit an application to thc Administrator 
demonstrating that a binding colitract has been enetered into to construct or otherwise provide altenlative 
capacity that cannot reasonably be made available by the applicable effective date due to circumstances beyond 
that applicant's control. Two conunenters fclt that such a11 cxtension should be applicable to owncrs or operators 
who havc submittzd "no nligration" petitions and are waiting approval. 

Variances, exte~lsio~ls, and exemptions from the UIC Land Ban exist in five forms: ( I )  an exemption as a result 
of a successful "no migration" petition pursuant to the requirements of Subpart C of Part 148; (2) a statutory 
exemption until November 8, 1988, if the waste has been determined to be contaminated soil or debris resulting 
from a response action taken under section 104 or 106 of CERCLA or a corrective action required under RCRA; 
(3) a variance if the wastes cannot br: treated to the level (or by the method) specified by the tramlent standard 
established in section 268, pursuant to Sec. 268.44; (4) a variance granted for lack of alternative capacity 
pursuant to section 3004(h)(2) or RCRA; and ( 5 )  a case-by-case extension pursuant to section 3001(h)(3). Unlike 
the variances and exteilsio~ls noted above, there is no statutory authority to allow for a case-by-case extension of 
the ban date for owners or operators who have submitted "no migration" petitions and are awaiting approval. In 
the case of a treatment facility under construction, an applicant can assure with some confidence that at some 
time treatment will be available. No such assurance can be made on the outconle of a petition; it may be 
approved or denied. 

The Agency believes, moreover, that it was Congress' intent, when setting the so-called "hard hammer", to move 
the Agency and industry towards a swift and effective national hazardous waste management program that is 
protective of human health and the enviro~unent. Reviewing and acting 011 "no nligration" petitions in a timely 
fashion is part of this program. As a practical matter, the pronlulgated and proposed treatment capacity variaica 



should UI most cases provide the Agency time to process the "no migration" petitions before the regulatory 
hanlrner falls; the Agency's inability to process a petition is not and cannot be the basis of an extension granted 
under section 3004(h)(3). however. 

Another commenter supported thc adoption of the case-by-case provision, but believed that it should be 
interpreted to include extensions for facilities which have contracted for raw materials that will render their T i 1  
product non-hazardous, but which are currently unavailable. Although other factors must be considered (see Sec. 
268.5), the Agency believes that this is an appropriate interpretation of the statute, to the extent that the addition 
of such raw materials co~lstitutes alternative treatment or recovery, since section 3004(h)(3) allows the 
Adtninistrator to grant such an extension for the purpse of constructing or otherwise providing such alternative 
capacity. 

F.Waste Specific Prohibitiois-Sectic 148.10 and 148.1 1 

1 .F001 through F005 Solvc~it Wastes 

Section 148.10 sets effective dates for the restriction of injected solvent wastes. In addition, this section outlines 
the situations under which such effective dates do not apply. Con~ments were received on various provisions and 
standards adopted or proposed at this section. 

Many organizatioils co~~~mented on the Agency's adoption of Sec. 268.41 treatment standards for injected 
solvents. Under the authority of section 3 W ( m )  of RCRA, the Agency identified in the Noveniber 7, 1986, rule. 
tream~ent standards applicable to the followiig spent solvent wastes (including solvent mixtures) F001, F002, 
F003, F004, and F005 based on the levels of treatment that could be achieved by Best Demonstrated Available 
Technologies (BDAT) for these solvents (5 1 FR 40573 et seq.): Acetone n-Butyl alcohol Carbon disulfide 
Carbon tetrachloride Chlorobenzenc Cresols (and cresylic acid) Cyclohem~one 1, 2-Dichlorobenzene Ethyl 
Acetate Ethylbcnzene Ethyl ether Isobutanol Methanol Methylene chloride Methylene chloride (from the 
phannaceutical industry) Methyl ethyl ketone Methyl isobutyl ketone Nitrobenzene Pyridine Tetrachloroethylene 
Tolucne 1, 1, 1-Trichlorwthale 1.  I. 2-Trichloro- I ,  1. 2-trifluoroethane Trichlorwthylene 
Trichloro fluoromethanc Xylc~e. 

The Agency proposed applying those treanllellt standards for solvent wastes tlut are currently injected. Some 
comnlenters felt that the BDAT established in Sec. 268.41 is inappropriate Tor the large-volume, low-grade 
wastes bring injected. Others supported the adoption. According to the best data available to the Agency at this 
tinic. solvei1t wastcs that arc surface dis1wsc.d differ from those that are deepwell injected only by amount, not 
by type. Accordingly, the Agency is t&y atlopting the stailclards in Sec. 268.41 as BDAT for injected solbent 
wastes. 

The Agency has recently completed the Natio~ul Survey of Hazardous Waste Treatment, Storage, Disposal, and 
Recycling Facilities (the TSDR Survey) (Ref. 7). This comprehensive database consists of the best information 
available to the Agency at this tinle. The TSDR Survey indicates that approximately 40 million gallons of low 
concentration (less than one prcent), surface disposed sovlent wastes will require some form of alternative 
treahllent. The TSDR Survey also shows approximately 317 million gallons of deep well injected solvent wastes. 
The Agency is attempting to determine the conce~ltration of these injected solvents, but current information 
shows at least 260 million gallons to be below 1%. The appropriate treamlent for these dilute solvents is 
wastewater treatment (steam stripping, carbon adsorption, biological treatment and wet air oxidation) followed by 
solidification/stabilization and combustion. The TSDR Survey indicates that only 75 million gallons of such 
capacity exists. 

In addition, and as noted in the proposal, the Agency expects that wastes resulting from both corrective action 
activities mandated by section 3004(u) of RCRA, and CERCLA removal and remedial actions, will place 
substantially increased demands on available treatment capacity. Preliminary studies indiate that 
approxinlately 2.8 to 5.6 billion gallons of ground water containing solvents may be extracted from such sites 
between 1988 and 1990 (Ref. 8). Again, the concentrations or these wastes have not been deternlined; the 



Agency expects the additional quantity of wastes resulting From these actions to occupy any increased treatment 
capacity that might become available as facilities meet the minimum technology requirements of section 3004(0) 
of RCRA, as well as tank or other on-site capacity which might be developed over the next few years. Based on 
these data, EPA is promulgating the variance proposed on August 27, granting a two-year national variance for 
injected spent solvent wastes containing less than one percent total FO1-F05 solvent constituents at the point of 
initial generation (i.e., when the wastes first meet the listing description) which are dispsed of by injection in 
class I wells. Today's rule does not establish effective dates for the commercial chemical products, 
manufacturing chemical baernlediates, and off-spcification commercial chemical products (P and U wastes) 
listed at Sec. 261.33 that correspond to the F001-F05 spe~lt solvent wastes. These wastes will be addressed in a 
later rule. This rule also does not cover the four newly listed solvents in the F001-F005 listing which were added 
after the date of enactment of the 1984 anlendnlents to RCRA: benzene, 2-ethoxyethanol, 2-nitropropane, and 1, 
1, 2-trichloroethm (5 1 FR 6538). The Agency is currently gathering data to characterize and evaluate these 
wastes. 

One coninlenter indicated that wastes which llaturally meet treatment standards should not require tnabllent, nor 
be baruled. This was explicitly proposed at Sec. 148.10(c)(l) and Sec. 148.11(b)(l), and remains a part of todays 
promulgation. 

One commenter noted that the Agency had failed to include in the prohibitions at Sec. 148.10 the provision for 
wastes receiving a variance from the treatment standard obtained under 40 CFR 268.44. Section 268.33 was 
promulgated on November 7, 1986. It applies to situations where a particular waste stream cannot be treated to 
the level (or by the method) specified as the treamlent standard. The Agency envisions that wastes may be 
subject to a treatability variance in cases where the treamlent standard for a particular stream cannot bt: met 
because the waste differs significantly from the type of wastes EPA considered when establishing treatment 
standards. A particular waste may be sigilificarltly different from the wastes considered in establishing treatability 
groups, for example, if the waste contains a Illore complex matrix which makes it more difficult to treat. For 
instance, conlplex mixtures may be fonllcd when a restricted waste is mixed with other waste streams by spills 
or other forms of inadvertent miring. As a result, the treatability of the restricted waste may be altered such that 
it cannot ineet the applicable treatment standard. In such a case, generators or owners/operators may petition the 
Agency for an alterilative treatment standard. While the Agency does not presently have any infom~ation 
indicating that pronlulgated treamlent standards are not applicable to injected hazardous wastes, it is conceivable 
that such a situatioil may arise. Consequently the Agency is adding language to Sec. 148.10 that adopts a 
procedure to evaluate petitions for a varianct: fro111 the treatment standard as pronlulgated at Scc. 268.33. 

At this time, EPA has limitcd information ind~cating co~lce~ltrations for the remaining solvcnt-co~~taiil~ng wahtcs 
which are injected. Therefore, the Agency inay recxamh~e whether a variance for these wastes is warrailted when 
nore data kconles available. At this tune, however, the Agency is setting an effective date of August 8, 1988. 
for the restrictions on F001-F005 wastes in co~lcentrations equal to or greater than 1% at the point of initial 
generation (i.e., when the wastes fist  meet the listing description). 

Many of the conullents on Sec. 148.11, the section setting an effective date for the restriction of underground 
injection of dioxins, nlirror those received on Sec. 148.10. Several conlmenters did not believe that Sec. 268.41 
treatment standards were applicable, while others supported the proposed section. The Agency identified in the 
November 7, 1986, rule, treatment standards applicable to dioxin wastes identified by the hazardous waste codes 
F020, F021, F022, F023, F026. F027, and F028. The Agency has granted a two-year variance to the effective 
date of the restrictio~u for these wastes which are surface disposed, based on lack of capacity. Utilizing the same 
rationale as explained above for Sec. 148.10, the Agency is adopting Sec. 268.41 treatment standards for injected 
dioxin-containing wastes. Current data available to the Agency show that no dioxin-containing wastes are 
presently being injected. Restricting the injection of these wastes would have a negligible effect on availability of 
trcam~ent capacity. Therefore, as proposed. EPA is not granting a national variance to the effective date of the 
ban for injection of these wastes. The effective date of the restrictions is August 8, 1988. The Sec. 268.44 
alternative treamlent variance is k ing  adopted for dioxin wastes as it was for solvents at Sec. 148.10. 



3.0ther Proposed Prohibitio~a 

Many commenters, in addition to supporting variances for both solvents and dioxins, also supported variances for 
injected "California list" wastes (as defined in RCRA section 3 W d )  and the July 8, 1987, rule (52 FR 25760)) 
as well as wastes classified under section 3004(g) of RCRA. The April 26. 1988, notice (53 FR 14892 et seq.) 
contai~led effective dates for the Califonua list wastes and a portion of the section 3004(g) wastes. Further 
notices will propose effective dates for the remaining section 3004(g) wastes. 

G.Petition Standards-Section 148.20 

This section outlined the spcific standards the Agency proposed to apply to petition demonstrations. In 
sunlnlary, EPA proposed that the demo~lstration could be made on the basis of either waste transfornlation or 
fluid flow. Either demonstration would rely on the use of models as well as Agency-recommended health-based 
limits to define concentrations of waste co~stituents which would be considered hazardous. Thest. levels, which 
have undergone peer revicw by the Agency, are used UI delisting decisions and for clean closure denlonstratio~s 
(See 52 FR 8704, March 19, 1987). 

The Agency proposed that a demonstration based on fluid flow would have to show that the waste did not reach 
a point of discharge for a pericd of 10,000 years. In addition, EPA maintained that molecular diffusion was not a 
significant source of solute transport and therefore proposed that diffusion not be considered as part of a 
demonstration. A successful showing would also have required the petitioner to con~ply with certain anlended 
provisions of Part 146. As an additional safeguard, a petitioner would have to show that the confining zone was 
four times thicker than the vertical distance whicli the waste was expcted to move in the injection zone, and that 
the injection zone was separated from the lowern~ost USDW by ten times that distance. 

The Agency received extcilsive comment on this framework. In general, commenters were supportive of much of 
the proposal and indicated that it was colaistent with statutory standards in sections 3004(f) and (g). A summary 
of the comnlents, the Agency's responses. and the f m l  approach for each of these requirements follows. 

I .Basing Detenllh~atio~s on 10,000 Years 

The proposal specified that when modeling flow. the ptitioner demonstrate that the waste would not reach a 
point of discharge, either vertically or horizontally, for a period of 10,000 years. As noted in the proposal, the 
Agency specified the 10,000 year time frane not because nligration after that time was of no concern, but 
because it bc1ievt.d a site which could meet a 10.000 year time period would both provide containment for a 
substantially longer timc franc, and allow timc for geochemical transformations which would render the waste 
no~lhazardous or inlmobllc: (Refs. 9, 10, 11, 12, 13, 14, and 15). 

There was cotlsiderablc comment on this provision. Some believed the time priod to be far too b lg .  Their 
suggested alternatives ranged from 100 to 1000 years. In support of these shorter time frames, these commenters 
pointed to language in House Report No. 198 (Pt. 1, 98th Cong., 1st Sas .  at 33) which talks in tenlls of 
hundreds of years. Several also suggested that it is difficult to model accurately over such long time periods. 

Others indicated that a 10,000 year tinlt: frame did not provide the "reasonable degree of certainty" required by 
the statute that hazardous waste would not migrate out of the injection zone. 

The Agency has reviewed these conullents and after careful consideration believes the 10,000 year demo~atration 
stikes an appropriate balance ktween the need to demonstrate "no migration" with a reasonable degree of 
certainty and the linlits of the technological means of making that demonstration. It should be noted, that EPA's 
standard does not imply that leakage will occur at sonle time after 10,000 years; rather, it is a showing that 
leakage will not occur in that t h e  frame. As noted in the proposal, there is a considerable body of evidence 
suggesting that waste will either degrade to nonhazardous constituents or otherwise be attenuated well within a 
10,000 year time frame. 



One conlmenter cited one of the docunents referenced in the proposal and noted that while organonitriles and 
nitrate were converted to CO sub 2 and N sub 2 , sodium thiocyanate showedrelatively less reduction in 
concentration (Ref. 14). The conmenter concluded that this soniehow invalidated EPA's selection of 10,000 
years for the term of a demonstration. In this study, residence time of the waste in the injection zone was less 
than 70 hours. While observation of waste degradation in such a short time does affum that waste will degrade 
in very long time frames, lack of total destruction in hours says nothing about the fate of waste in 10,000 years. 
Thus, EPA rejects the notion that the proposed standard is "- - - refuted by our own cited references." 

Conccn~ing those conlinentcrs who questioned the accuracy of modeling over a 10,000 year tinie frame, the EPA 
would like to note that many of these same conlmenters had correctly pointed out elsewhere in their comments 
that modeling need not locate the exact point where the waste would be at that time; determining where it would 
not be is sufficient. This level of precision is achievable. 

2.Molecular Diffusion In the proposal, thc Agency suggested that movement of contaminants by molecular 
diffusion would not result in migration of hazardous constituents outside the injection zone at hazardous levels 
As a result, EPA proposed that the petitioner need not consider diffusion in the demonstration required in Sec. 
148.20. 

The Agency received extellsive comment on this approach, with some expressing strong support, and others 
objecting to it. Soille comnnlenters offered techrucal information supporting the Agency's proposed approach. Of 
particular interest to all conlmrnters was a study conducted by EPA (Ref. 16). Several commenters did not 
appear to understand that this study represented an extreme worst case anaylsis designed to determine the 
absolute upward limits of ~ncn~men t  at hypothetical sites which could occur as a result of diffusion. Others noted 
the coefficients used were more representative of coarse sediments than those found in strata capable of 
confining fluids. One commenter stated that modcling movement due to diffusion was straightforward, and that 
sharply defined upward limits could be easily and accurately identified. As a result, this commenter contended 
that movement due to diffusion should not Ix: subject to any additional safeguards if it is considered in a 
demonstration. 

The Agency has reviewed the comments subinitted, the new data provided, and refied its own analysis, and 
remaills convinced that UI most cases diffusion does not represent a significant source of solute transport that 
would result ul vertical movement of hazardous levels of constituents (Ref. 17). However. the Agency docs 
believe that this might not lx true in all cases; thus, the detern~ination of whether diffusion is a significant source 
of movement nlllst bt: made on a case-by-case basis. Accordingly, EP4. in this rule, will require that any 
movenient due to diffusion tw :~ccounted for in thc demonstration. The Agency notes that diffusio~i is accounted 
for in most models used to siniulate [low in deep, mineralized systems. Co~squently. we do not lx'licvc there is 
any significant burden associated with requiring consideration of diffusion. 

3,Use of Models 

The proposed f~an~ework was based 011 predictions of waste location and fate over the very long term, and as 
such relied on modeling flow or waste degradation or attenuation. Commenters were generally supportive of this 
approach, but several expressed concern over the accuracy of modeling over time frames of up to 10,000 years. 
The concerns over modeling for very long tinle periods have already been discussed. Moreover, the issue of 
d e f i n g  an appropriate maxiniunl time frame for modeling has been addressed by the Science Advisory Board 
(SAB) and they endorsed periods up to 10,000 years (Ref. 18). 

Some coilunenters, however, objected strenuously to the use of models in demonstrations and contended that 
there was neither a sound techmcal basis nor tlie legal authority to do so. 

The Agency disagrees with both of these propositions. Nothing in sections 3004 (0 or (g) of RCRA or the 
legislative history forbids the use of models to foml the basis for a "no migration" petition. The f i l  approach 
relies upon coilservative modeling techniques to evaluate the potential for migration of hazardous constituents 
from the iiijcction zone. Fluid flow modeling is a well-developed and mature science and has been used for 



many years in the petroleunl industry. More recently, fluid flow models have been further developed for the 
Department of Energy nuclear waste isolation program. 

Specifically, a wide range of models exists that provide the capability to analyze pressure build up, lateral waste 
migration, vertical fluid permeation into overlying confining material, and leakage through defects in overlying 
aqi~itards (Refs. 15, 19, 20, 21, 22, ancl 23). Models make it possible to predict tendencies or trends of events 
that have not yet occurred or that may not be directly observable. Under the "no migration" standard, a 
demonstration need not show exactly what will cxcur, but rather what conditions will not occur. Conservative 
modeling can be used to "bound the problem" and can legitinlately form the basis for the petition demonstrations. 

Specific hydrogeologic data and operational data are necessary to make a demonstration, and EPA will carefully 
analyze modeling assutnptions. Where some uncertainty exists about the data, the demonstrator may conduct 
sensitivity analyses to detennine the range of error this uncertainty could introduce into a demonstration. 

There will be, moreover, an oplx?rtunity for public comment on the appropriateness of the sinlulator selected, 
the data used, and the assunnptio~s made in any demonstration. 

Finally, the commenters who are contesting, as a general matter, the validity of modeling have offered no 
technical basis for their ol~jections, nor have they provided specific suggestions to improve the data or analytic 
approaches. 

General statements such as these do not provide useful or credible alternatives for EPA to implement sections 
3004 (f) or (g). Therefore, since (1) nothing legally prohibits the use of models, (2) appropriate modeling has a 
sound technical basis, and (3) conlnlenters have offered no indication that there are any specific pitfalls to this 
approach, EPA does not in tlus final rule prohibit the use of modeling to fornl the basis of a petition 
denlonstration for underground i~ljection wells. 

4.Use of a Safety Factor 

In the proposal, the Agency stated that demonstrations would be based on modeling and that direct verification 
of the absence of migration would be problematic due to the difficulty of effectively monitoring the location of a 
fluid front at depths ranging fro111 1500 to 5000 or more feet. In addition, during the regulatory negotiatio~~s 
which helped in the fornlation of the proposal for this rule, some representatives wanted to limit the pennit 
writers' discretion by requiring that injection zones have vertical limitations. To deal with these concerns, EPA 
proposctl that the coilf'ili~lg zo~ie bC four tinles thicker tha11 the total vzrtical distancz that fluid uas cxpctcd to 
nlovc within the injection zouc and that the injection zone be separated fronl the lowennost USDW by ten tulles 
that calculated distance ( 4 4  lox). 

As noted in the proposal, a further purpose of tlus provision was to deal with the uncertainties which sollle 
members of the regulatory negotiation conmlittee felt were inherent in demonstrations based on modeling. In 
addition, this provision was seen as providing some additional protection against the likelihood that permeable 
faults or fractures might transect the confining zone. 

The Agency received extensive comment on this requirement. Most stated that they believed the requirement to 
be excessive and unnecessary, and some believed it to be arbitrary. Several commenters noted that EPA had 
intentionally rejected the use of rigid numerical standards elsewhere in the proposal, noting that qualitative 
considerations were often inportant ul making decisions regarding siting (52 FR 32458) and waste migration. 
One conlnlenter objected to the proposal, but suggested it could be workable if an alternative to the "4x/10x" 
requirement was available. 

A few expressed limited support for the concept, but indicated that if the Agency were to restrict the definition 
of injection zone, such a provision would be unnecessary. 

One commenter wanted to reinstate a "containnlent zone," which is a concept introduced during the regulatory 



negotiation. 

Finally, some requested clarification of how this distance should be measured. Commenters suggested that if the 
Agency were to adopt this approach, the appropriate point of nleasurement should not be the screened interval, 
but some larger area wliich is defined by the geology of the site. 

After careful consideration, the Agency has determined that the requirement is unnecessary and may not be 
appropriate for several reasons. One of the key difficulties in implementing a "4x/lOx" provision is the lack of 
proportionality between the initial fluid penetration into confining material and the additional safety provided by 
a multiple of that initial penetration. There is not necessarily a relationship between the quality of contiming 
nlaterial in the injection zone and niaterial some distance above. Thus, the requirement of further distance 
proportional to "xu is some what arbitrary. 

Moreover, as nlentioned a h v e  on the discussion of injection zones, there lnay be no discrete linc to begin tlle: 
measurement of "x" because of the interfingering of penneable and relatively less pemleable material. Tryulg to 
detemline with any consistency a point beyond the area of active emplacement into pemleable nlaterial would be 
extremely difficult. This approach would also tend to encourage placement of well perforations nearer to 
confii~ing material, whicli is not necessarily a desirable result in most geologic settings. 

Further. the Agency's ow11 analysis has shown that the "4x/10x" provision may not always afford the level of 
j'rotection EPA was seeking. For exanlple, modeling has shown that the "xu value may be quite small, in some 
geologic settings yielding values less than 10 feet (Ref. 15). Such low figures would not, under most 
circu~~stances, provide protection against transmissive faults or fractures. 

Second, the Agency believes that any uncertainties resulting from the quality or extent of geologic data available 
are better addressed by assuring that conservative values are used, and that sensitivity analyses are conducted 
where appropriate, to enable the reviewer to assess the anloui~t of variation in pformance which might result 
from a given assunlption. 

Third, with regard to uilcertainties associated with verification, the Agency would like to note that monitoring of 
pressure decay rates when the well is shut-in. provide effective means of determining whether the waste is 
behaving as a nlodel predicted it would (Ref. 22). 

Fouuth. the Agency rejects the contention that modeling inherently introduces uncertainty into the den~onstration; 
mcxleling has lxen used exte~lsivelv in oil ficld exploration and e~lhancenlent with very gcxxl rcsults (RcS. 33). 
Such applications involve the analysis of luultiple p in t s  of injection and withdrawal and often involve: two-phase 
flow-an application of considerably greater conlplexity than that required for "no migration" petitio~w: submitted 
pursuant to Sec. 148.20. Morcovcr. within the last few years, fluid flow ~llodels have been further developed fur 
the Dep:irtment of Energy ~luclear waste isolation program (Refs. 24 and 25). Beyond this, EPA would like to 
note that models need not identify the precise point to which a plume may move. Rather, the model can be used 
to bound the problem, showing a point to which the plume cannot move. 

Finally, the Agency would like to point out that requirements currently in place and others being promulgated 
today in Sec. 146.62 in Subpart G apply substantial safeguards to siting of injection wells. To the extent that 
such requirements apply to areas outside the injection zone, and address endangerment of USDWs and not 
prevention of migration, EPA believes that Part 146 is the appropriate regulation in which to promulgate these 
rules. Nevertheless, the require~nents still serve to linlit the regulatory agency's discretion, and provide additiunal 
safeguards addressing the concerns which the "4x/lOx" requirement sought to address. 

As a practical matter, the Agency believes that the petition reviewer will be sufficiently constrained by 
requirements in Sec. 148.21 as it is being pro~nulgated today. The final rule specifies more clearly that 
assumptions must be reaso~lably conservative, and that sensitivity analyses must accommodate any significant 
uncertainty in the geologic characterization or other aspects of the demonstration. 



5.Rqui ring Conlpliance With Certaul Part 146 Requirements 

The Agency proposed that as part of the petition demonstration, the applicant certify compliance with the 
proposed Area of Review (AOR) and Corrective Action requirements from Part 146, as well as submit the 
results of a pressure test and a radioactive tracer survey (RTS) conducted within six nlo~lths prior to a petition 
submission. 

Con~menters were generally supportive of the propsed approach, although some requested clarification on 
whether the UIC permit needed to he revised. Several commenters suggested that EPA's proposal to require that 
a well pass a mechanical integrity test within 6 months prior to petition submittal was too restrictive. They 
argued that such tests were unnecessary because they are currently required in the UIC permits, the six-month 
time period was counter-productive and could discourage subnlission of petitions in a timely manner, or that 
other tests could adequately serve to make the requested demonstration. Finally, some commenters contended 
that all or some expanded set of the anlended UIC requirements should be nlet as a prerequisite to petitioning. 

a.Perrnit Modification. The Agency did not envision requiring UIC pemlits to be modified as part of complying 
with amznded Area of Review, Corrective Action or mechanical integrity requirements. It was the Agency's 
intent that the operator certify conlpliance with AOR and Corrective Action requirements, and that the operator 
submit results of a recent pressure test and RTS test. This is the approach being pron~ulgated today in the fnul 
rule. 

b.Timing of Mechaiucal Iiltegrity Tests. EPA agrees that requiring operators to conduct a pressure and RTS test 
wi t lh  6 months prior to submitting a petition is tcx, restrictive. As noted by some commenters, this requirement 
could have the effect of discouraging subnlission of petitions in a timely manner. The Agency's primary concern 
was that the well have a recent demonstration of integrity prior to approving or denying a petition. Since EPA 
can envision circumstances in which vtition reviews inay take considerably longer than 6 ~months, the fun1 rulc 
requires the owner or opxator to sublllit the results of a pressure test and a RTS test with a writion. The tests 
must bc. conducted within one year prior to submittal of a ptition. If the petition has not k e n  approved or 
denied withhi one year arter the MIT test was rxrfonned. the Director may require the owner or ovrator to 
p r fonn  another and submit the results. 

c.Requiring Compliauce with Other Part 146 Standards. One comrnenter suggested that at a minimum, the siting 
provisions in Sec. 146.62 should be an integral part of the petition demonstration. Other conllnenters suggested 
that the Agency require compliance with all the provisions of proposed requirements in Subpart G of Part 146 
prior to approving a petition. 

First, the Agency would like to note that the siting requirements of Sec. 146.62 with regards to injected waste 
are either subsunled in the standard set in Sec. 148.20 or are rendered unnecessary by a successful 
demonstration. Moreover, the Sec. 148.20 requirements are more stringent than the Sec. 146.62 requirements. By 
definition, compIiance with Sec. 148.20 would demonstrate "no migration" whereas compliance with Sec. 146.62 
would denionstrate no endangerment, a considerably lesser requirement with regards to hazardous waste. Thus, 
imposing the requirenlents ul Sec. 146.62 as part of a petition demonstration would, at best, be redundant. The 
Agency believes the Part 146 requirements are necessary to effectively regulate hazardous waste injection which 
has not been banned and is therefore not subject to Part 148 requirements, and to assure that USDWs are not 
endangered from fonllation fluids. 

Second. the 1984 HSWA anlendnents do not require a general overhaul of existing technical UIC regulations for 
hazardous waste injection and EPA does not believe there is an acute need for amendments to these regulations. 
The nonnal process of program review and the regulatory negotiation process did lead to the developnlent of 
several iseful proposals for clarifying, updating, or expanding existing regulatory requirements. Many of these 
standards are currently part of the UIC regulatory structure but are simply not stated ul descriptive detail. EPA 
believes that adherence to ciurent EPA technical permitting standards along with the new area of review and 
mechatucal ultegrity requirelnents provides operational integrity of the delivery systenl to a reasonable degree of 
certainty. The Agency's additional findings under the petition process will fully satisfy the statutory standards 



under RCRA sections 3004 (f) and (g). 

The commenter's proposal that new Part 146 standards must be in place before petition approval, is unworkable 
and unnecessary. Because sections 3004 (f) and (g) are HSWA requirements, that approach would essentially 
requirc EPA to run an entirely new UIC permitting sche~ne on top of those run by UIC primacy states. The 
petition review and permitting process are not identical under the statutes. This dual and redundant pernlitting 
and e~lforccment scheme would run until UIC primacy states had obtained HSWA authorization and would 
essentially require federal repenllitting of every UIC facility. EPA does not believe Congress. in RCRA sections 
3004 (f) and (g), mandated or envisioiled such a sweeping and disruptive approach in prnlitting. While the 
Agency obviously favors today's revisions to the permitting program, and may in the future seek further changes, 
it does not believe such changes are intrulsically linked to decisions under RCRA sectioils 3004 (f) and (g). 
Moreover, commenters have not shown that any particular aspect of the UIC regulatioils are so critically 
inadequate that adherence to theill in lieu of the new standards would necessarily fail the statutory mandates of 
RCRA. 

H.Inforn1ation To & Submitted in Support of Petitions-Section 148.21 

Section 148.21 of the proposal specified criteria which the infornlation submitted in support of a petition must 
meet. In addition, Secs. 148.21 (b) and (c) listed certain site-specific infornlation that should be part of a petition. 
A few commenters noted that no single modeling method or proprietary mcxlel should be required for all 
subn~ittulg sites. The Agency agrees with this position, and believes the propcxed language at Sec. 148.21(a)(3) 
allows flexibility in the choice of models, provided that the model has been validated, verified, and calibrated to 
assure that it is suited to the site to which it is applied. 

Some commenters felt that the requirement for a sensitivity analysis in Sec. 148.21(a)(6) was not clearly stated. 
The Agency's intent in propasing this section was to require the petitioner to: (1) Identify areas where the 
geologic characterizatinl (or other phenomena) contained significant uncertainty; (2) determule a likely range 
over which values might vary; and (3) perfom1 sensitivity analyses which would determine the magnitude of the 
fluctuatio~ls in performance which might result from these variations. The Agency agrees with those commenters 
who Ixlieved the rule was unclear and is promulgating more specific language in this section. 

One collllllenter requested the inclusion of j~~stification in Sec. 148.21(a)(5) for the use of reasonably 
coilservative values whenever values taken from the literature or estimated o11 the basis of know~l idomlation arc 
used ulstead of site-specific measurenlents. The conlmmter apparently believed that data from the literature is 
not always inferior to site-spccific data. For example, in areas of extensive drilling a d  extensive, homogeneous 
sedimentation, data from off-site may provide a high degree of certainty in the characterization of local geology. 
The Agency agrees that information from the literature can provide certitude. Section 148.21(a)(5) should be 
viewed in the total context of Sec. 148.21; when the geology can be accurately described and the bounds of 
uncertainty established, the sensitivity analyses may be more sharply defined; when there is some doubt 
concerning the geologic description. these analyses must be more broadly defined. Thus, the definition of what 
constitutes "reasonably conservative values" in Sec. 148.21(a)(5) would be defined by the degree of certainty 
which results fro111 the use of inforn~ation fro111 the literature or estimated values. The Agency believes that 
reasonably conservative values are those which result in models and subsequent operations that are protective of 
human health and the enviro~lment. It is difficult to codify such values, however, in light of the varied wastes, 
geologies, and operating circumstances that are covered under deepwell injection. The Agency believes that 
specific, suitably conservative values call be established by the reviewer during the course of petition evaluation. 

One commenter believed that Sec. 148.21(b)(2) should include the "layer of protection" required in 146.62(d)(l). 
As noted in Section (II)(G)(S)(c) of this preanlble, the siting requirements of Part 148 are more stringent than 
those of Part 146, and would subsume such Part 146 requirements. Any petition that satisfies Secs. 148.20 and 
148.21 requirenlents auto~llatically meets the requirements of Sec. 146.62, with respect to injected wastes. 

One conlmenter noted that, in regards to the geologic infornlation requirements of Sec. 148.21(b). "- - - U~lless 
the proposed well is located in an area of dense drilling, the geologic data necessary for nlapping {of the 



injection site) is likely unavailable." Most hazardous waste injection wells are sited in the Gulf Coast and Great 
Lakes regions, areas with long histories of drilling practices, and subsequent extensive geologic mapping. I t  is 
true that some facilities exist in areas where little or no previous drilling has occurred. Again, the amount and 
density of specific points needed to characterize geology is a function of the degree of isotropy and homogeneity 
exhibited by the sedimentary basin. The Agency believes that in many cases the owners or operators of sites may 
need to gather additional geologic data on their sites before a successful petition can be developed. The Agency 
believes that detailed geologic mapping is a reasonable request in the context of this regulation. A "no migration" 
demonstration cannot be established without it. 

One commenter believed that existing and anticipated post-operational vertical fluid density gradients as well as 
vertical hydraulic gradients should bt: considered in evaluating the potential for vertical movement. The Agency 
agrees, but would like to note that a "no migration" demonstration under Sec. 148.20 cannot be made without 
such factors being considered. 

Several colnmenters objected to the requirement that, "All waste and environmental srunplu~g, test and analysis 
data shall be accurate and reproducible and perfomled in accordance with quality assurance standards." They 
noted that in many cases, petitions will be based on information gathered during the drilling of the 
well-infom~ation which cannot be reproduced in accordance with procedures specified long after the drilling 
occurred. These commenters also noted that much of the data relied upon for characterizing the regional geology 
will be obtained from operations which are conducted by entities other than the petitioner. These commenters 
believed that the net effect of this requirement would be to prohibit the use of vast amounts of data. The 
geologic descriptions would therefore be less accurate, they contended. 

The Agency agrees. Excluding historical data or information which might have been gathered off-site by methods 
not consistent with certain prescribed procedures may be counterproductive. The purpose of Secs. 138.21(a) (5) 
and (6) should be to allow the use of such data, but assure that its lin~itaticlla are accounted for UI a petition 
review. Accordmgly, EPA will require that only nleasurenlents pertauling to the waste or that result from testing 
perfonlled to gather data for the petition demoistration comply with prescribed procedures. The Agency klieves, 
however, that the concens about the accuracy of geologic data are addressed more appropriately by requiring 
that the demonstration identiry and account for linlits on data quality rather than by excluding data from 
con side ratio^^. Again, Sec. 148.2 l(b), as revised, requires precisely such consideration. Therefore, the 
demonstration in Sec. 148.20 as pron~ulgated, will allow the use of existing data. 

1,Procedures for Petition Submission, Review, and Approval or Denial-Section 148.22 

Some conlillenters stated that the petition revicw process in the proposal would not provide an adequate 
opprtiulity for public oversight. Co~nnlc~lters suggested a 45-day wried for review, and an opportunity for 
public hearings due to the complex lutm of the den~o~strations. Other cornmenters believed that the proposed 
petition process is unworkable and would, due to the amount of tinle necessary to process petitions, result in 
sound hazardous waste management practices being outlawed by procedural difficulties. These commenters 
suggest a generic determination for injection wells and a minor modification approach to changes required in 
permits. 

The Agency is doing everything it call to infoml and coordinate with the regulated community on petitions, 
including several outreach meetings and close coordination with States and Regional offices. The "hammers" in 
the I984 HSWA Amendments do create resource and timing problems, but as explained above, EPA favors the 
petition process as a way of exanlining the specific hydrogeologic setting for determinations under sections 3004 
(f) and (g). We further agree that the petition information is con~plex and the procedures would benefit from a 
45-day conlment period and the opportunity for public hearings. We incorporate such provisions in the fmal rule. 
In addition, we clarify here that the more extensive public notice provisions in 40 CFR 124.10 which apply to 
RCRA permits will apply to the Part 148 petition process. 

In order to minimize the duplication of adnlulistrative procedures, we are providing that the Director nlay 
make certain related pennit nmdifications to the UIC permit contemporaneously with the ptition process through 



the procedures in Sec. 148.22. These modifications include identification of an injection zone or an injection 
interval, redetermination of a well's area of review under Sec. 148.20(a)(2)(i), application of a protocol for 
location of abandoned wells under Sec. 148.20(a)(2)(ii), submission of a corrective action plan under Sec. 
148.20(a)(2)(iii), and perfomlance of a radioactive tracer survey under Sec. 148.20(a)(2)(iv). These items will 
then be enforceable both as permit conditions and as conditions of the petition. This approach will streamline the 
process and focus Federal adnlinistrative resources in an efficient manner. 

State primacy programs will. of course, follow their own permit modification procedures. We will try and 
coordinate as closely as possible with primacy states. As discussed above in Section (II)(G)(S) of this preamble, 
nothing in this final rule requires permit modifications to satisfy the conditions of Sec. 148.20. However, we 
believe a coordinated approach would prevent needless duplication of procedures. I. Review and Termination of 
Exemptions-Sections 148.23 and 148.24 

The Agcncy proposed in Sec. 148.23 that petition demonstrations be reviewed at the time of perniit renewals. 
Under the proposal, the Director could require a new demonstration if new infonnation showed that the basis of 
the demonstration were no longer valid. This section also provided the Director the authority to require a new 
demonstration at any time illfornlation indicated that the basis of the showing was not valid or was no longer 
valid. Section 148.24 listed reasons for which the Director could terminate exemptions, including, in Sec. 
148.24(b), mandatory causes for tenninating exemptions. Section 148.24(b) did afford the Director some 
discretion regarding tem~ination of exemptio~~s when the source of a release was a faulty well in the area of 
review, or a nlechatucal problem in the injection well itself. Finally, Sec. 148.24(c) specified procedures which 
the Director must follow when tenninating exemptions granted under Sec. 148.20. 

One conlmenter, supported by several others, noted that if EPA were to adopt alternative procedures for 
approving petitions (see conlments in Section (II)(A)(l) of this prean~ble) any violation of the demonstration 
would constitute violation of the regu1atio11.s and would, therefore, be enforceable within the context of these 
regulations. The commenter co~lcluded that this section was, under the suggested alternative approach, 
unnecessary. 

The colnmenter went on to say that under any approach. Sec. 148.24(b) is unnecessary and should not be 
promulgated. According to this comnlenter, releases from the well or from an abandoned borehole can be f i e d  
by relatively sinlple remedial action, and therefore should not be grounds for closing a well. Other commenters 
contended that any failure of the system should be grounds for autonlatic termination of the exemption whether 
or not these failures represented simple tr,ansit.nt events that did not permanently cc>mpromise the system. Finally. 
some conlnlenters objected to the procedural rccluirements associated with withdrawing an exemption. contending 
that it  takes too long. The EPA agrees that if the suggested alternative approach for inlplenlenting sections 3004 
(0 and (g) were to be adopted, the requirements in Secs. 148.23 and 148.24 could be addressed through 
enforcenlent. For the reasons oiitlined in Sectical (II)(A)(l) of this preamble, however, the Agency is not 
adopting any of these alternative approaches. 

With regards to the grounds for ternlination. EPA believes that both comemnts have merit. Specifically. there are 
undoubtably circunlstances when a sinlple failure of a well plug in an abandoned well or a well component in an 
injection well should not initiate closure or a redemonstration under Sec. 148.20. On the other hand, the Agency 
believes that the Director should havethe authority to cancel an exemption due to well failure or an improperly 
abandoned well in the area of review, in some cases. For example, instances of repeated well failures, or 
numerous problen~s with wells in the area of review, could indicate that the corrective action for wells in the 
area of review has been inadequate, or that the well is not functioning adequately to assure delivery of the waste 
to the injection zone. Under such circul~~stances, the Director should have the authority to revoke exemptions. 
Accordulgly, the Agency believes the Director should have the authority to revoke exemptions for the above 
reasons, but should not be required to do so in all situations. Of course, in cases where the injection zone itself 
has allowed a release, or where the petitioner has willfully withheld information, the exemption must be 
terminated. The proposed rule provided this level of flexibility, and EPA is therefore promulgating the rule as 
proposed. 



Finally, the Agency rejects the contention that the procedural requirements of Sec. 124.5 are too slow when 
revocation is considered. The issues should bc fewer than for petition approval, but will nonetheless benefit from 
full opportunity for public review and comment. 

111. Sunlmary of Today's Rulemaking: Response to Comments; Part 146, Subpart G 

As outlined in the proposed rule, the Agency is establishing a new Supbart G applicable to owners or operators 
of hazardous waste injection wells. This section applies to all wells injecting hazardous waste, includmg thme 
injecting wastes which are not yet prohibited, those which meet treatment standards promulgated under section 
3004(m) of RCRA, and those whose waste has been banned under section 3004 (f) or (g) of RCRA and who 
have obtained an exemption pursuant to Part 148. 

In the proposal, the Agency established a discrete section, Subpart G ,  which contained all Part 146 requirements 
applicable to injectors of hazardous waste. As indicated, much of Subpart G is merely a reorganization of 
requirements which were origi~lally pronlulgatd in June of 1980 (45 FR 42473 et seq.). It was not EPA's intent 
to solicit comment on requirements which existed by virtue of earlier rulemaking; rather, the Agency intended to 
simply recodify these existing requirements and solicit comment on the new requirements k ing  proposed. The 
Agency nevertheless received comments on both the new and existing regulations. To the extent that these 
conlmenters sought substantive changes to the existing rules. the Agency has evaluated them. but. as explained in 
the proposal, does not believe we are under any obligation to make any changes. In all cases, the Agency will 
retain them and evaluate them ul the context of any changes which it nlay contemplate in the future. but the 
Agency does not bclisve it is under any obligation to address conunents on existing regulations concurrent with 
decisions on this rule. 

A.General Comnlents on Part 146 

1.Stringency of the Regulations 

Several conunenters expressed general support for the reorganization of Part 146 requirements and the 
establishment of Subpart G. Many of these same commenters, however, believed that the existing Part 146 
requirements were generally adequate to protect USDWs, and were not in need of substantial changes. These 
cornmenters suggested that added specificity, clarifications, updates, and some expansions were all that was 
warranted. In support of this, they noted that contamination of USDWs by injection wells has k e n  rare. and has 
not occurred in a facility which is in conlpliance with existing UIC regulations. 

Other conmlenters were supportive of the changes to Part 146, but opined that the changcs did 110t go far 
enough. 011e comnlenter submitted instances of alleged contamination from injection wells in support of his 
belief that more stringent regulation of injection wells was required (Ref. 1). 

The Agency has exanlined this r e p n ,  two other reports conducted by contractors (Refs. 2 and 3), and analyzed 
the Agency's own Report to Congress performed pursuant to section 701 of the Hazardous and Solid Waste 
An~enhllents of 1984 (Ref. I). Based on this analysis, the Agency cannot point to a body of instances which 
suggest that the existing regulations, and particularly as amended today, are not sufficiently stringent to protect 
USDWs. On the other hand. the Agency's experience in inlplen~enting the UIC regulations, as well as experience 
and knowledge gained fro111 overseeing State inlple~~~ented progranls, together with information gathered during 
the section 701 survey, has enabled EPA to identify several important ways to in~prove the protectiveness of the 
original regulatiols. Many of these an~endnlents are being made to address specific problems identified in one or 
more of the studies cited above. With these amendments, EPA has attempted to develop a set of regulations 
which provides a level of protection appropriate to wells injecting hazardous waste, yet one which is not 
unnecessarily burdensome. 

2.Application of Part 146 to Sec. 3004(b)(l) 

In the preamble to Part 148 the Agency proposed to apply the amended Part 146 regulations to satisfy the 



requirements of section 3004(b)(l). This section prohibits the disposal of noncontainerized or bulk liquid 
hazardous waste in any salt dome, salt bed formation, underground mine or cave until: (1) The Administrator 
has determined, after notice of opportunity for hearings in the record in the affected areas, that such placement is 
protective of human health and the environment (section 3 W (  b)( l)(A)); (2) The Adminiseator has promulgated 
performance and permitting standards for such facilities (section 3W(b)(l)(B)); and (3) a permit has been issued 
under section 3005(c). 

The Agency proposed that the amended Part 146 requirenients could constitute perfomlance and permining 
standards for such facilities. The Agency also stated that a UIC prmit, which qualifies as a RCRA 
permit-by-rule under Sec. 270.60, would satisfy the pernlit requirement. Finally, EPA suggested that the hearing 
on the petition conducted pursuant to an exemption request under Part 148, could be held jointly with the hearing 
required under section 3003(b)(l)(A). 

One commenter expressed saoilg support for this approach, but noted that for certain types of injection the LIIC 
regulations either niay not be appropriate or 1113y 11eed to be applied in a flexible manner. Specifically, injection 
of non-liquid fluids could require rules specifically tailored to the problems inherent to such injection. This 
comnenter proposed specific changes to the LrIC regulations which would make then1 suitable for regulating 
non-liquid fluids injected into salt domes. Another comnienter expressed strong opposition to such an approach, 
stating that liquids dissolve salts. and thus salt fomlations are unstable and unsuitable for containment of wastes. 

The Agency has historically regulated fluid injection into salt domes and salt beds under the UIC program. 
Under this scheme, a UIC pennit issued under 40 CFR Part 144, Subpart D, would constitute part of a RCRA 
pennit-by-rule under 40 CFR 270.60fi). For injection of liquid hazardous wastes, the EPA believes the 
framework outlined in the proposal is appropriate, and will largely follow those procedures when permitting 
injection of liquid hazardous waste into salt domes and salt beds. 

A recent f i i l  rule, Subpart X of RCRA (52 FR 49946 et seq., Decenlber 10, 1987), addresses regulation of 
certain unconventional disposal practices, including, under some circumstances, injection of non-liquid hazardous 
fluids. This rule also outlines in detail the relationship between Subpart X requirements and the UIC pmitting. 
Briefly, Subpart X provides the Agency a flexible pemiitting scheme that may be applied to hazardous waste 
disposal when existing standards are inapplicable. It is premature to discuss specific features which would make 
the application of Part 146 standards inappropriate. Such determinations will be made in the context of a 
facility's pennit application. 

On the: tecliiiical ~x)int conccriiing the solubility oT salt formations, it  is coiiunon knowledge that salt dissolves in 
water. However, salt will not further dissolvc once the water is saturated. In such situations hollowed out salt 
domes have an excellz~lt coinbi~latioi~ of high plasticity aid low permeability to seal against the migration of 
hazardous wastes. This, EPA believes such disposal technology to be promising. The acceptablity of a facility, 
of couusc, must be evaluated on a site-specific basis. 

The Agency has decided that rather than anlending the UIC requirements to suit non-conventional underground 
emplacement of waste as the one conimenter suggested, it will rely on the authority in new Subpart X to develop 
an appropriate set of requirements in the pennit. As noted in the preamble to Subpart X, the decision on whether 
to regulate unconventional injection operations under the UIC program and/or Subpart X is a case-by-case 
determination (52 FR 49953). A more coniplete discussion of the relationship between the UIC program and the 
Subpart X requireiuents is provided in that rulemaking. B. Applicability-Section 146.61 

Section 146.61 proposed, in part, new definitions applicable to Class I hazardous waste injection. A number of 
commenters addressed this section. 

One Conimenter favored codifying in Part 146 the term "injection interval", also codified today at Sec. 148.2. 
The Agency believes that this tern1 is niost applicable to facilities petitioning for an exemption under Part 148, 
but believes that the tenii has utility in the context of certain Part 146 requirements. Consequently, EPA is today 
codifying the tern1 "injection interval" at Secs. 148.2 and 146.61(b). 



A number of commenters were concerned with the new tern) "cone of influence". This definition, and its 
relationship to the new Area of Review requirements, has been addressed in Section (III)(D) of this preamble. 

Finally, there were many comments received on the redefiition of the tern1 "existing well", as it applies to 
hazardous waste injection. It was the Agency's intention, in rcdefiing this term, to insure that the owner or 
operator of an existing authorized well not be subjcct to those requirements at Sec. 146.65 which are applicable 
only to new wells not yet constructed. Two conunenters wanted this definition changed to include wells already 
authorized to receive non-hazardous fluids, noting that such non-hazardous fluids could eventually be classified 
as hazardous. 

Provided that an already authorized, non-hazardous injection well can safely inject hazardous waste, the Agency 
agrees with the contention that such wells should not be classified as "new wells" in the context of this regulation 
merely because the definition of the waste they are injecting changes. EPA can foresee a situation where a 
permitted Class I1 or I11 well would become a hazardous waste injection well by virtue of changes in the 
defi t ion of "hzardous". If such a well is able to meet all other applicable 146 and 148 requirements, it should 
be classified as an "existing well". Today's promulgation of the term "existing well" allows such a situation. 

Another conlnlenter wanted tlus teml to include any Class I well "permitted, authorized, or constructed" prior to 
the effective date of this rule. whereas the proposed definition included only "authorized". Per Sec. 144.11, any 
well which is pemlitted is autvnlatically authorized. Consequently, there is no reason to include the word 
"pem~ittcd in today's redefinition of "existing well". Section 144.1 1 states that, "The construction of any well 
required to have a pennit is prohibited until the permit has been issued." Class I hazardous waste injection is a 
permitted activity, collsequently any proposed hazardous waste injection well must receive a pem~it before well 
construction begins. The situation indicated by the cornmenter above proposes to include constructed, but 
umuthurized, wells ul the spec'trun~ of "existing wells". The Agency's legal position is that such a well is illegal 
under thc terms of the UIC regulations, Sec. 144.11. 

Two other commenters wanted "existing well" redefied to include wells not yet completed whose pennit 
applications have k e n  subniitted md are uulder review. or existing wells whose pemlits art: on appeal. Existing 
wells whose permits are under review auton~atically receive an authorizatioll by rule, pursuant to Secs. 144.21 or 
144.22. Section 124.16 states that, for a new facility or new injection well. "- - - the applicant shall be without a 
pemlit for the proposed new facility - - - (or] - - - injection well . . . pending final Agency action." In h s  
instance, the well will not have been constructed yet. Under these circumstances, EPA strongly urges the 
applicant and-in the case of priniacy states where the amended requirements have not been adopted-the Director, 
to construct or require the v cll to bt: constructed according to the standards applicable to new wzlls. 

C.Siting Requirements-Section 146.62 

In the proposal, the Agency stated more explicitly requirements which had been stated very broadly in the 
existing regulations. In the proposal, criteria which had previousIy been framed as factors which the Director had 
to "consider", were expressed as specific requirements which the owner or operator had to meet. Several new, 
substantive requirements were also added. 

In the proposal, the regulations at Sec. 146.62(a) restated existing language which required that all Class I wells 
be sited beneath the lowernlost USDW; Sec. 146,62(b) restricted siting to areas that are geologically suitable, and 
defied criteria describing such areas; Sec. 146.62(c) specified performance standards for the confining and 
injection zones; Sec. 146.62(d) outlined additional requirements which would provide an additional degree o i  
assurance that the waste would be adequately co~~tained or that the site would not otherwise endanger USDWs. 

].Need for Additional Siting Requirements 

Nearly all cornrnenters supported the clarification of existing siting requirrments, but several maintained there 
was no need to add more explicit siting requirements or standards. These comrnenters believed that absence of 
contaminatio~l incidences suggested no changes were necessary. 



The Agency disagrees. The EPA identified several inlportant criteria which it believes significantly improve the 
protectiveness of the siting requirements. The UIC program as mandated by the SDWA is preventative in nature, 
and to the degree that these inlprovements do not impose unnecessary new burdens on the owner or operator, 
EPA believes it appropriate to promulgate them. 

2.Consideration of Seismicity in Local Geology 

Two colnmenters suggested that Sec. 146.62(b)(2). which lists parameters to be considered when evaluating local 
geology, include consideration of the seismic history of the site. The proposed rules, at Sec. 146.62@)(1), 
required consideration of seisnlicity on a regional, not local basis. The Agency intends to retain the requirement 
as proposed for several reasons. First, the United States Geologic Survey (USGS) at the request of EPA, recently 
completed a study on potential earthquake hazards associated with injection wells (Ref. 5). That report 
recon~n~ended regional evaluatio~ls of tectonic stress as a critical part of site evaluations. The Agency believes 
that concerns of a more local nature. if any, are better addressed by a monitoring program. A more 
comprehelsive discussion of the USGS report and the role of seismicity in siting and operating injection wells is 
provided in Section (III)(I)(6) of this preamble. 

3.Geologic Criteria 

Several comnlenters objected to the requirenlent in Sec. 146.62(b)(3) which required that the site be capable of 
being mcxleled accurately. These cc>nlnmenters noted that precise predictions of the location of a plume or a 
pressurc front are not necessary; rather, the modeling must be capable of bounding the problem. 

EPA agrees. The intent in this section was to be sure that the geology of the site was not so complex that 
~nodeli~lg would not provide ~~~eaningful results. The Agency was concerned that the conlplexity of the site not 
outstrip the technology available to nlodel it. Accordingly, the language is king revised to address this specific 
concern. 4. Statldards Applicable to the Injection and Confilling Zone 

Sectic>n 146.62(c) of the proposal contained performance standards which the confining zone would have to meet. 
This section required that the collfinhlg zone be laterally extensive and free of transmissive transecting faults 
over an area sufficient to prevent movenlent of fluids into a USDW. In addition, this section would have 
required that the confiling zone contain at l a s t  one formation of sufficient thickness and with lithologic and 
stress characteristics capable of preventing vertical propogation of fractures. 

There was extensive coniment on this provision. Most objected to the requirements as stated. ~llaintaining that the 
two provisions were redinda nt. On the other hand, one comnlenter, supported by several others. contended that 
the presence of any fadt should preclude siting l~ll uljection well, regardless of whether that fault had the 
capacity to transmit fluid to overlying zones. They suggested that such faults made accurate modeling inlpussible. 
These same conlnlenters suggested that EPA should specify a minimum thickness and pern~eability which the 
confinulg zone must meet and further, that these parameters be measured only in the fornlation directly adjacent 
to the injection zone. 

The Agency agrees that Secs. 146.62(~)(2) (i) and (ii) address similar concerns, but does not believe this 
suggests that one or the otller requirenlcnt be deleted, as the conlnlenter maintains. It is a conlnlc>n practice in 
engineering to build safeguards into systems, particularly where uncertainty may exist, or where the 
consequences of error are significant. Thus, EPA does not believe that the logical consequence of finding that 
these requirements overlap is to delete one or the other of them. Rather, the Agency believes these requirements 
to be complementary; together providing a level of assurance consistent with the mandate of the SDWA and 
RCRA. 

Pertaining to the conlmenter who suggested specific numerical requirements applicable to the confining zone, 
EPA would like to note that precisely that option was examined during the course of regulatory negotiations. As 
outlined in the preamble to the proposal (52 FR 324581, the factors which define an acceptable site are often 
qualitative. Specifying a set ol quantitative values outside the context of the myriad other factors that must be 



considered in siting decisions would not be effective. TO be workable in all cases, these values would have to be 
so restrictive that safe sites would be prohibited, or the rule would have to provide the option of allowing the 
Director the authority to waive them when not necessary or appropriate. The Agency believes that it is better to 
allow consideration of qualitative factors such as the plasticity of the rock, the type and amount of clay in the 
confiihlg zone, the relative difference in pemleability between the injection and confining zone, the seismicity of 
the area, the characteristics of the injected and fornlation fluids, the relative pore pressures, the depth of the 
injection zone, and a host of other factors as they relate to defining adequate siting in the first instance. 

Finally, one commenter apparently believed the Agency was somehow trying to restrict the orientation of any 
fractures developed during well stimulation. This commenter pointed out that below certain depths fractures form 
on a vertical axis. In response, EPA would like to note that Sec. 146.62(c)(2)(ii) pertains to the confining zone, 
not the injection zone. Moreover, this section is meant to deal with the vertical propagation of fractures, not their 
vertical orientation. The existing rules allow fracturing of the injection zone during well stimulation, and EPA 
recognizes that these fractures, below certain depths, will be oriented (but not propagated) vertically. Nothing in 
today's rule alters or attempts to alter the physical fact of a fracture's orientation, or the operator's right to 
stimulate the well. The purpose of Sec. 146.62(c)(2)(ii) is to be sure that at least one formation has the right mix 
of thickness and plasticity to prevent a fracture from moving up (that is vertically propagating) through the 
stratigraphic column. 

S.Additiona1 Safeguards 

Section 146.62(d) outluled four safeguards, one of which the owner or operator would have to demonstrate to the 
satisfaction of the Director that his site shared. They included (1) a showing that a "buffer" aquifer/aquiclude 
system was present betweal the confining zone and the base of the lowem~ost USDW or (2) a showing that 
within the area of review the piezonletric surface of the fluid in the injection zone was lower than the 
piezometric surface of tlic lowennost USDW or (3) a de~llonstration that there was no USDW present or (4) that 
the geology, nature of the waste, or other considerations would not allow an undiscovered conduit to endallger a 
USDW. 

As stated in the proposal, the goal of Sec. 146.62(d) was to deal with the uncertainties which some members of 
the regulatory negotiation committee believed were inherent in characterizing geologic conditions in the 
subsurface. These requirelnents were intended to either eliminate the uncertainty involved in characterizing 
subsurface geology, or the consequences of failing to identify a breach in the confining zone, be it a man-made 
conduit or a natural transnlissive fault or fracture. 

Several commenters objzctcd to the requirenient for additional safeguards in general, and the need for a 
"buffer" aquifer/aquiclude systenl between the top of the confining zone and the base of the lowemlost USDW in 
particular. They noted that the existing siting requirements, particularly when considered with those proposed in 
Sec. 146.62(c), in conjunction with the Area of Review requirements and Corrective Action requirements in 
Secs. 146.63 and 146.64 respectively, adequately addressed concerns about abandoned boreholes or improperly 
conlpleted wells. One comnlenter suggested that since Sec. 148.20 required the presence of an arresting layer 
within the injection zone, and Sec. 146.62(~)(2) specified minimum standards for a confining zone, this provision 
effectively applied a third layer of redundant protection to the siting requirements. The commenter believed this 
level of regulation to be excessive. 

The Agency agrees that the AOR and Corrective Action requirements being promulgated today address any 
conceivable set of concerns which might arise with respect to abandoned or improperly completed wells within 
the area of review. However, the EPA would like to note that the requirements in Sec. 146.62(d) were meant to 
address more than just abandoned boreholes; they were also meant to address concerns relating to the geology of 
the site such as fractures or faults. While EPA does not believe that uncertainty is "inherent" in characterizing 
geology-given the unprovements in remote sasing. techniques of stratigraphic correlations, and borehole 
logging-the Agency d m  believe that additional safeguards are appropriate. These safeguards address not only 
problenls which might arise from an undiscovered fault, but also problems which could arise from improper 
operation. Finally, EPA would like to reiterate that overlapping safeguards are a sound and frequently applied 



principle of good engineering. The fact that one set of requirements addresses a particular concern does not and 
should not preclude application of other rules which also address the concern. 

The commenter who thought that EPA was applying a "third layer of protection" beyond those required in Part 
148 and Sec. 146.62(c), apparently did not understand the relationship between Part 148 and Part 146. First, 
Subpart C of Part 148 does not apply to all hazardous waste injection wells. Wells which inject waste which 
meets, or has been treated to meet, levels specified in 40 CFR Part 268, are not subject to the "no migration" 
provisions in Sec. 148.20. 

Second, and nlore important, the two rules apply complementary, but different standards. Part 148 applies a "no 
migration" standard, while Part 146 is designed to assure no endangerment of USDWs. The standards in Sec. 
148.20 were developed to assure that no injected waste could leave the injection zone. Part 146 is meant to 
assure that there will k no endangerment of USDWs, either from injected fluid or fomiation fluids. With respect 
to injcctcd fluids, the standards in 148 are certainly more stringent shice they prohibit migration of any injected 
waste at hazardous levels out of the injection zone. However, endangemlent encompasses a broader set of 
concerns and therefore warrants a broader set of regulatory controls. For example, the area ul which fonnation 
fluid col~ld endanger USDWs is described by the pressure front induced by injection; the area in which injected 
fluid could move out of the injection zone, on the other hand, is described by the size of the waste plume. The 
pressure front is always larger-usually much more so-than the waste plume. 

Accorduigly, EPA believes it is a mistake to construe that the requirenients of Sec. 148.20 are equivalent to 
those being applied in Sec. 146.62. They do not address the same universe of wells, nor do they address the 
same concerns. The Agency. therefore, rejects the notion that the two rules are redundant and result in an 
unnecessary third level of protection. 

A number of conmlenters objected to the provision in Sec. 136.62(d)(4) which provides the Director the 
authority to approve a site which lacked one of the specific safeguards outlined in section (d) (I) ,  (2). or (3), but 
which otherwise could show a comparable Icvel of safety. Most comnienters. however, expressed strong support 
for the provision. In criticizing the safeguards outlined in the previous three paragraphs. conimentzrs frequently 
pointed out scenarios ui which the certainty of characterizing the site accurately was extremely high, and 
therefore the need for redundant safeguards low or non-existent. These comlnenters noted that in some areas, 
drilling or other exploration has k e n  extensive enough to provide extrenlely accurate pictures of the geology of 
the area and regulatory controls have k e n  ui place and adequately assure that abandoned boreholes have been 
located and pluggetl. I t  was such circumstanc~.~ the Agency sought to address when proposing Scc 116.67,(t1)(4). 

Commenters who objected to this provision seemed to klieve that EPA was subjecting operators to a lesser 
standard in Sec. 146.62(d)(4) than UI the other three sections. As one such commenter expressed it, "EPA has 
proposed a broad exception to the siting criteria - - -". Thae  commznters are apparently collrusing the need for a 
safeguard, where doubt exists. with the standard itself. This section is not an exception to the siting standard. It 
provides another means by which the standard may be met, another way in which uncertainty may be resolved. 

At the heart of this comment appears to bt: the contention that any and all attempts to describe geology are 
inherently flawed. The Agency rejects this contention, and accordingly will promulgate this section as proposed. 

Finally, some conlmenters were concerned that this latitude might be abused by those implementing the UIC 
prograni. The EPA notes that all perniit decisions an subject to rigorous public participation requirements. If, in 
a11 individual case, a State Director exercises the discretion afforded him too broadly, the public will have ample 
oppormiity to comment, and, if necessary, challenge his decision. If such an abuse is systematic, EPA will take 
appropriate action as part of the Agency's oversight responsibilities. 

D.Area of Review-Section 146.63 

One of the key changes proposed for the Class I regulations was the expansion of the area of review (AOR). The 
AOR pertains to the area within which the owner or operator must identify all wells penetrating the confining 



zone and the injection zone and determine whether they have been properly completed or plugged and 
abandoned. In existing UIC regulations it is defined either by a fuced radius of 114 -mile from the well bore or 
by a calculated "zone of endangering influence." As a result of the information gathered during the Sec. 701 
survey of hazardous waste injection wells, concerns raised by the regulatory negotiation committee, and 
infonnation developed fro111 recent research on well failures, EPA proposed to amend the area of review 
requirements for hazardous waste injection wells by extending the area to be examined for abandoned or 
improperly completed wells to an area with a radius of 2 112 miles from the injection well bore or, in some 
circumstances, the calculated "cone of influence" of the well. 

The "cone of influence" defiles the area of review as the area described by the incremental increase in pressure 
caused by the injection well. The Agency believes that the pressure of concern should be the increment over 
background, static pressure conditions since that is the pressure resulting fro111 the regulated activity. 

1.Increase in the Size of the Area of Review 

The Agency received many collmlents on the proposal to increase the size of the area of review. 
Several commenters indicated that the 2 112 -mile area of review was unnecessarily large and would require the 
well operators to conduct lengthy record searches that art: time-consuming and costly, possibly even precluding 
the drilling of Class I injection wells UI the very cases where geologic data was most reliable. In addition. other 
comnentcrs stated that the proposed area of review was totally arbitary with no technical basis and that using a 
calculated cone of influence for the well was adequate, especially if the calculated area was substantially less 
than the 2 112 -mile minimun~ requirement. 

In reply, the Agency notes that recent studies on the consequences of well failures suggest that the single most 
significant potential source of contamination from injection wells would be an unplugged borehole within the 
area of review where there exists a pressure sufficient to drive fluids up the borehole (Refs. 6 and 7). EPA also 
notes that the State of Texas which specifies a 2 112 -mile AOR, and the State of Louisiana, which specifies a 
2-mile AOR, currently regulate over 60 percent of the wells injecting hazardous waste. These States do not give 
exceptions to their area of review requirements, thercforee~llarging the area of revie\\ does not significantly 
increase the burden for the majority of operators. Even where there is an increase in burden, the Agency believes 
that the special characteristics of hazardous waste injection warrant a margin of safety more stringent than for 
otller wastes. The Agency believes that a larger fwed radius is not capricious or without some technical basis, as 
our research in abandoned well studies indicates (Ref. 6 and 7). Also, during the course of regulatory 
negotiation, State regulators noted that an area of review between 2 and 2 112 miles represented an appropriate 
mariniirn~ radii~s based on thc~r iicld oL~serr:it~ola of hundrc& of i~~jection wells H~>ucver. the Agcnc! Ixlic\c., 
the ultent of the elllargcd arca of review can k. ~nct adequately with a 2 mile minuniul~, rather tlun a 2 112 -m~lt: 
area of review. The 2-nlile arca of review has the advantage of not disrupting existing state prograllis of 
substantial size. Under today's rule, the Director will have the authority to enlarge the area of review beyond two 
miles if he has reason to believe that a larger area of review is necessary. 

2.Calculation of the Area of Review 

Many comments were received concerning the calculation of the area of review. One commenter believed that 
the area of review should be fwed at the 2 112 -mile radius value for all wells and not calculated as there 
appears to be too much confusion on how to calculate an area of review. In contrast, another proposed that the 
area of review should have a 10-milt: fwed minimum radius from the injection well and expressed a lack of 
confidence in a well operator's ability to either model or calculate the cone of influence. Accordingly, they 
believed the 2 112 -mile nlininlun~ requirement was not restrictive enough. 

The Agency has confidence in the mathematical calculations for the cone of influence. Pressure buildup is well 
understood, and the effects of injection can be accurately identified. There may very well be sites where a 
calculated area of review in excess of 2 miles is indicated. For such sites, today's rule would provide the Director 
with the authority to require an AOR in excess of 2 miles. However, a l(Fmi1e radius minimum area of review 
is extremely large and to prescribe for every injection well such an AOR would place an unnecessary burden on 



both the well operator and the regulatory agencies conducting the review, without adding further protection to 
the environment. 

One conlmenter suggested that the area of review should only be tied to waste plume migration rather than 
calculated from reservoir pressure. 

EPA would like to note that the primary concern which Sec. 146.63 addresses is the endangerment of USDWs, 
regardless of whether that endangemlent would result from highly mineralized brines in the injection or 
intervening formations, or from the injected waste stream. In all cases, an area of review based on the waste 
plume would be significantly smaller than one based on the pressure increase during the operational life of the 
well, and would therefore not prevent ciidangemient. Moreover, the long temi concerns associated with plume 
movement after the well is plugged, are addresed in the modeling performed under Sec. 148.20. Accordingly. 
EPA will continue to base AOR on pressure buildup. 

A few commenters indicated that the language proposed by the Agency for the deternlination of the area of 
review was unclear and suggested that the Agency provide one method of calculating the area of review to serve 
as a guidance for all affected states. Finally, soine commenters were concerned that one interpretation of the 
regulatio~i could require a calculated area of review which extends indefinitely in order to satisfy the reviewing 
regulatory agency. These co~nmenters suggested that such a calculated infinite area of review should be spatially 
limited by the Ageiicy to avoid this potential problem. 

The Agency believes that a guidance liiay be necessary to clarify the methods appropriate for establishing area of 
review, but does not believe that a single calculation, or a set of calculations. describes the universe of 
acceptable methods for deterniining area of review. Moreover, prescribing by regulation the appropriate method 
could preclude pernlittees from using more sophisticated nlethods which might become available at some future 
point. Therefore, the Ageiicy is not specifying particular methods of calculating an area of review in this rule. 

The Agency also recogilizes that calculations may result in an asymptote. or that in some physical settings the 
forn~ation pressure will connihute to an AOR that extends over great distances. Under current State and 
Federally-ullplemented n~les, the problenl of infiuiite asymptotes has been addressed by setting cut-off points 
when the slope of the pressure curve flattens. It is not EPA's intent that operators "chase asymptotes" when no 
real potential endangerment resulting froin the well exists. The physical settings which might result in calculated 
AORs in excess of 2 miles involve highly overprwsurized formations. As noted in the proposal, 
overpressurization can be evidence that the fornlation is effectively a closed system. Where natural or man-made 
points ol' rlischargc exist, prcssuri: will lxgin to ciluilibrate, and the cxccss presswe will t~iid to "blccd ul'l". 
Absent such leaks, thc systeln will retain cxccss pressure. Moreover, such systems are inore likely to bc static. 
resulting ul very little or no flow over time. Accordingly, EPA still believes the appropriate AOR is described 
by the pressure froin the well injection. and further believes that in the vast majority of cases, that this area is 
described by a 2-mile area of review. 

Accordingly, the Agency is now specifying in today's rule, a Fixed 2-mile minimum area of review. But in 
recognition that in some circumstances an area of review may be greater than 2 miles, the Director has the 
discretion to require a larger area of review. One such reason may be the cone of influence, which must still be 
calculated and provided by the owner or operator to the Director for his deternlination of whether corrective 
action would be required for abandoned or improperly completed wells. 

E.Corrective Action for Wells in the Area of Review-Section 146.64 

The Agency proposed additional corrective action requirements and proposed reorganization and consoliclation of 
the current regulations as Secs. 146.64 and 146.70 in Subpart G .  In general, as proposed, Sec. 146.64 states the 
requirements for corrective action and Sec. 146.70 outlines the information required to show compliance with 
them. The following response concerns colllnlents received for corrective action requirements in Sec. 146.64. 

1.Application of the Area of Review 



Under existing regulations, the owner or operator must submit a plan concerning the steps taken to address 
improperly completed or abandoned wells within the area of review, but he is not required to submit a protocol 
for identifying all wells within the area of review. The Agency proposed to require that an owner or operator 
submit such a protocol to the Director outlining how he intends to identify all wells within the area of review, 
and how he intends to detem~ine whether these wells have been adequately conlpleted or plugged. The Director 
would be required to review the plan. detemlule whether it is adequate, and either approve it, modify it, or deny 
the application. 

An approximately equal number of conlrnenters supported and opposed this proposed amendment. Several 
commenters specifically indicated that corrective action should be limited to only the wells within the cone of 
influence, not the proposed 2 112 mile radius area of review. Some commenters also cited the problems, both 
legal and logistic, associated with wells located on property not owned by the applicant as a reason to limit the 
scope of corrective action. The Agency will not, however, require corrective action on wells within the area of 
review if it can be effectively demonstrated that there is no potential to move fluids through a conduit. In 
response to the f i s t  concern. it is EPA's intent to assure that all wells within the area of review arc identified 
and evaluated. EPA would like to note that UI some cases. some wells outside of the cone of influence may have 
to bL' evaluated ul a petition demonstration under part 148; for example, where the formatio~s are naturally 
overpressured and where there is significant flow. 

One conlnlenter also contended that corrective action requirements were not feasible in many cases because the 
operators could not conlpel other owners of wells off their property to fw wells. The existing rules allow the 
applicant an alternative to f ~ d n g  these off-property wells. If the cone of influence is very large or if the applicant 
cannot access unprc)perly plugged or abandoned wells outside of his property, he may seek from the Director 
pem~ission to reduce the area within which wells must be fwed by reducing pressure and thereby satisfying 
corrective action requirements. This provision is merely a restatement of existing requirements. As such, the 
Agency is neither seeking comment, nor anticipating making any changes. such as allowing pressure linlitations 
at the discretion of the operator, as one conlmeilter seeks. EPA believes that the issue of when pressure linlits 
may be used in order to satisfy corrective action should be at the Director's discretion. The Director may choose 
to linlit its use, for example. in a case where the operator has violated pressure lunitations ul the past. Pressure 
limitatio~ls, however, are not tht: preferred nleruls of meeting corrective action and EPA will linlit its uses to 
cases where the Director deems it appropriate. 

2.Abando1led Well Protocol 

The greatest nunltxr ol' comments receivcd concenling corrective action adclresscd the udorillation c u d  sub~tiillic 
required in the protocol for identifying wells in the area of review. Several cvmmenters wcre OC thc ~ P U I ~ O I I  that 
the Agency should indicate tile necessary steps to establish such a protocol. the infornlation to be contained ul a 
protocol. and the specific requirements concerning the search methods for abandoned wells. Some conunenters 
felt thar the specific methods of abandoned well searches should be indicated while at least one conlnlenter 
argued that, except in unusuaI cases, it was inappropriate for an applicant to use any methods other than a search 
of public records provided by local, state, and federal agencies. In any case, one commenter also felt that once 
wells were identified, the evaluation of wells merely penetrating into the confining zone was unnecessary and 
such evaluation for corrective action was unwarranted. 

In general response to these comments, the Agency believes that a technical guidance nlay be necessary to 
further explain protocol requirements. However, the Agency also believes, particularly in cases where public well 
records are poor or non-existent, that just a cursory search of well records is inadequate where hazardous waste 
injection is concerned. Furthermore, EPA also believes that the time to evaluate well search methodology is prior 
to the initiation of the search and not after. The Agency plans to issue a UIC guidance on this protocol in the 
near future. 

F i l l y ,  EPA believes that it is necessary to look at all wells penetrating the confining zone in order to detemline 
if a problem could develop by the reduction of thickness of the confining material caused by such penetration. 
The evaluation of these wells does not con lp l  corrective action unless the integrity of the confining zone is 



compromised. Therefore the review necessitated by this possibility is exactly what the Agency is requiring in the 
regulations and the regulations will be promulgated as initially proposed. 

F.Construc tion Requirements-Section 146.65 

The anlendnlents for conshuction requirements reflect the Agency's attempt to achieve an appropriate balance 
between specific design standards and more general performance standards. Current regulations describe a very 
broadly structured perfom~ance standard and list specific factors that the Director must consider when evaluating 
the construction of a well. As a result of the Agency's consideration of historical well construction practices 
within states, the section 701 report to Congress, and the need for a more clearly defined set of standards, the 
Agency is increasing the specificity of the conshuction requirements and adding some new requirements. 

The changes in constructio~l requirenlents outlined in Sec. 146.65 include: additional criteria in overall 
perfon11,mce standards; nlorc explicit compatibility requirements; and certain requirements for owners and 
operators injecting through a well equipped with fluid seals. In addition, Sec. 146.65(~)(1), which addresses 
requirements for new wells, contains a more specific articulation of the performance standards outlined in Sec. 
146.65(a)(l). 

1 .General Construction Co~icenls 

There appcared to be general support for the requirements outlined in Sec. 146.65(a). 01ie con1mentc.r indicated 
support li>r requiring wells to bt: constructed to allow the use of appropriate testing devices and workover toc)ls. 
Another coniliientcr indicated that in Sec. 146.65(a)(3). injection ''tube" should be changed to injection tubing. 
The Agency has made the correction. 

One commenter, supported by several others, objected to the requirement that new wells be consaucted in a 
manner that allowed the use of appropriate logging and testing devices. This commenter contended that the best 
means of preventing a future leak was to assure proper construction of the well in the fist place. The co~nn~enter 
went on to suggest that allowing the design and construction to be dictated by testing requirements could be 
counterproductive. 

The Agency rejects this argument. The coilmienter appareiltly assurues there are instances when the 
considerations pertaining to proper construction and those associated with the ability to adequately test the well 
are n~ntually exclusive. The Agency is stating that h ~ t h  goals, proper cnnshuction and the ability to adeqnately 
test the uell. are legiti~ilatz ant1 complementary aims that must be considered during the constructio~i of a nc\v 
well. 

2.Well Materials a ~ d  Conipatibility Requiren~ents 

For the section co~iceming well compatibility requirenlents, a number of conmenters indicated that a published 
standard for the materials used hi well construction, and their compatibility with the wastes, may not exist. Also, 
they were of the opinion that a well operator should not be deemed in violation of a permit based on material 
standards since these standards are usually developed for new materials and generally do not apply once the 
inaterial is placed hl service in a well. The Agency has indicated in this regulation that in cases where xi 
oprator chooses to use an exotic well material for which no published or recognized standards exist, comparable 
standards acceptable to the Director would need to be developed. Therefore, the owner or operator does have this 
provision as an option to a bonafide American Peholeunl Institute (API) or American Society of Testing 
Methods (ASTM) or other published standard. The Agency is also cognizant that well materials may deteriorate 
with use and t h e ,  but notes that published standard. generally specify limits which are acceptable during the 
service life of the material, not nlerely upon installation. 

3.Casing and Cementing 

There were several conunents pertaining to the casing and cementing of new wells. One cornmenter suggested 



deletion of the requirement that surface casing must extend below the lowest formation containing a USDW. 
EPA rejects this suggestion. The Agency has determined that having two strings of cemented casing, the 
surface and long string casing, affords significantly greater protection to USDWs than a single string of cemented 
casing. 

Another commenter sought a specific prescribed depth of penetration by the surface casing into the confining bed 
below the lowest formation containing a USDW. This is a site-specific issue and should be established in the 
context of permitting. One commenter also informed us that in the arctic, the section of the annulus through the 
permafrost must be filled with a non-freezing fluid to prevent collapse of the long string casing. Circulation of 
cement to the surface upon setting the casing is therefore precluded in these cases. The Agency acknowledges 
this problem and notes that Sec. 144.16 allows the Director discretion in approving alternative cementing 
programs where no USDW exists, as is the case with the conmlenter's well. Moreover, Sec. 146.65 allows the 
Director to approve alternatives even where a USDW is present. 

The Agency also requested. ui the proposed rule. colllments pertaining to the 120% of calculated volume of 
cenlent required to be circulated to the surface when setting casing. In particular, EPA sought conunent on 
whether more than 120%. of the calculated volume should be required. Most of the conmlenters responding to 
our request for information replied that the 120% cement volume figure was sufficient. although some believed it 
to be inadequate. and others excessive. In consideration of this response, the Agency believes that this nlininlum 
a m o u t  of recirculation is adequate in most cases. However, EPA has incorporated new language in today's rule 
which would allow the Director to require more. not less, than 120% cement in excess of calculated hole volullle 
if he determines that geologic and construction conditions warrant such an increase. 

4.Mechanical Packers and Fluid Seals 

The last section of Sec. 146.65 concerns tubing, packer, and fluid seals. The greatest number of commenters 111 
this section sought a change in the proposed language of the requirement that the packer be placed above the 
injection zone. The Agency agrees that in many cases it is indeed preferable to set the packer either at the top of, 
or within, an injection zone. and also that some flexibility 111 the placement of the packer during the life of the 
well is needed. Therefore, EPA has included new language in this section which will allow the packer to be 
located as approved by the Director. 

A few commenters were of the opinion that the design standard which proposed that testing and monitoring 
requirements for fluid seals be as stringent as those for wells constructed with tubing and packer was excessive. 
The Agcncy disagri.ch and I.c.l~c\cs that tlicsc rcquiremalts arc justified in light of the co~nplrx~ty of the 
application and maintenance. of fluid seals in general. The Agency continues to be of the opinion that the 
sunplicity of the nlechanical packer is preferable in most cases. However, Sec. 146.65(d)(3) would allow the 
owner or operator to install a fluid seal provided he demo~anates to the Director that the fluid seal will provide a 
level of protection equal to or exceeding that which a packer-equipped well would provide. Many conunenters 
supported oiu allowancc or fluid seals. and contei~ded that such seals could provide protection superior to 
packers. 

G.Loggulg, Sampling, and Testing-Section 146.66 

The requirements pertaining to logging, testing, and sampling have been consolidated into Sec. 146.66 in today's 
rule from existing Secs. 146.12(d) and 146.14(b). In addition, the Agency is changing the requirements in several 
inlportant ways. As indicated in the August 27, 1987, proposed rule, these requirements apply only to new 
hazardous waste wells. 

The first change in the regulations defines the goals of this section. The establishment of baseline data prior to 
injecting against which future logging and testing can be reassessed is an important new use of data. The Agency 
believes this to be an important concept: the future utility of many logs is dependent on having base logs against 
which to compare. Therefore, the c>perator's ability to demonstrate con~pliance at some future time may depend 
011 what logs he ran when the well was first constructed. EPA believes that detailed logging prior to injecting can 



be of benefit to both the regulator and the permittee. 

Another change propsed involved the tests required both before the casting is set and after it is in place. The 
wording in existing Sec. 146.12(d)(2) was unclear in regard to whether all of the tests outlined were mandatory 
or only one subset was needed. The language in today's SIX. 146.66 clearly indicates that all of the listed tests 
milst be conducted. This regulation also reflects the concern of some members of the regulatory negotiation 
conunittee that the technologies used to test wells were rapidly evolving and that by allowing the Director to 
approve an equivalent alternative, improved tests would not be eliminated from consideration. Thus the language 
in this regulation allows the Director to approve an alternative or additional test when he deems it appropriate. 
The Agency is also effectively changing the mechanical integrity requirements in Sec. 146.68(d). Now an initial 
demonstration of mechanical integrity for new wells must be made as indicated in current Sec. 146.66(a)(3). A 
more detailed discussion outlining the Agency's rationale for more stringent MIT requirements is found in the 
section of this preamble which addresses Sec. 146.68, Testing and Monitoring Requirements. 

Although pre-existing regulations in Sec. 146.12(a)(15) require the Director to evaluate an oprator's coring 
progranl prior to the granting of a pernlit, this provision did not place a burden on the Director to require coring, 
or on the operator to conduct it. Also, EPA wanted to provide the Director the authority to require coring of 
fonllations other than the injection and confining zones. The Agency maintains that the relatively inexpensive 
task of coring is justifiable in view of the information it provides. Today's rule states the coring requirement 
more prescriptively and affords the Director the authority to require cores from other forn~ations. The Agency 
believes, however. that the sinlatiom in which the Director would want to require coring of formations other than 
the injection or confining zones should be relatively rare. 

Another change now requires the owner or operator to conduct pump or injectivity tests to identify the 
hydrogeologic properties of thc injection zone through an empirical method. These tests have the advantage of 
yielding a11 aggregate figure which represents an entire stratum or several strata. The original regulations required 
the Director to "consider" the owner or operator's fonl~ation testing program. therefore the Agency does not see 
this restated requirement as a substantive change. 

In Sec. 146.66(0, the Agency proposed language which would assure that the Director has the opportunity to 
witness logging or testing procedures by requiring the permittee to submit a schedule of testing activities at least 
30 days prior to conducting the specified tests. 

The greatest nunlkr of colllnlents pertaining to the Sec. 146.66 requirements concerned coring. Many 
conmenters indicated that coring was prohibitively expensive to the owner or operator. Some were concerned 
that sidewall or coiltinuous cores could not always hr: retrieved from certain forn~ations in the well bore. Other 
comnlenters indicated that the inforn~ation sought from cores could br: obtained from adjacent well cores if it 
could be demonstrated that the zones of interest were correlative in each well. The remaining comments on 
coring challenged the Director's authority for requiring coring from formations other than the injection or 
co~lf i ing zones. As we have already stated, the Agency believes that the information obtained from coring 
justifies the expense. Also. EPA is not requiring coring in existing wells, only in newly drilled wells. The 
Agency agrees that continuous core retrieval is not always possible, but sidewall cores are usually recoverable 
and are acceptable. 

As noted in the proposal, if EPA were to l u ~ ~ i t  its ability to collect relevant data, the Agency might be placed in 
the position of having to turn down an otherwise approvable site simply because adequate data wasn't available. 
In particular, flexibility in siting require~llents is dependent on the extent of data available. Today's rule will 
contain language which would allow the Director discretion in accepting core infornlation from nearby wells in 
the few cases where core retrieval was inlpossible in a newly drilled well. 

With regard to requiring cores and other logs froin fornlatiom other than the injection and confining zone. EPA 
disagrees with conunenters who nlaintai~l that it is unnecessary. Section 1422 of The Safe Drinking Water Act is 



preventative in nature. The UIC regulations are designed to prevent endangerment of USDWs regardless of 
whether that endangerment results froni highly mineralized formation fluids, or from injected wastes. Thus, the 
Agency can envision circumstances when it will k necessary to obtain data on strata lying between the 
lowemlost USDW and the confining zone to assure that such endangerment is not occurring. 2. Data Collection 
Requirements 

There were numerous comments to the proposed rule pertaining to the requirements for individual logs and other 
data collection procedures. Several conuiienters believed that information collection requirements relating to this 
section of the regulations should not be arbitrarily applied to zones other than the injection and confining zone. 
As EPA indicated in the earlier proposal and mentioned in the comment response to coring oprations, the 
Agency believes that it is not k ing  arbitrary in requiring certain types of information froni other formations 
penetrated by the well. EPA believes that the statute and regulations require that such infonilation be considered. 
The regulations now contain a provision which would necessitate information gathering on the fomlation 
immediately below the lowernlost USDW. For these reasons, EPA believes it necessary to have the authority to 
require information on the fomlations found in the wellbore, including logging, coring. testing, and formation 
fluid sanlpling, other than the injection and confining zones alone. Therefore, we are promulgating this 
requirement as proposed. 3. Logging Tool Concerns 

One conimenter indicated that the language in the propxed regulation concerning deviation checks should be 
rephrased to indicate that this type of procedure was perfonlied during and not after the drilling of the well. The 
Agency agrees and an appropriate language changes has been made to eliminate any confusion on this procedure. 
Several commenters questioned the utility of the Fracture Finder Log and also indicated that the language in tht: 
proposed regulation could be interpreted as indicating h q t  this log was to be run after and not before setting a 
casing string. The Agency believes that a Fracture Finder Log is very useful in determining the presence or 
absence of fractures in close proximity to the well bore and is an essential part of ensuring that all necessary 
data regarding fractura in the injection. confining, or other relevant formations has k e n  collected. This log also 
helps establish strike and dip, which can lx invaluable in characterizing stratigraphy. Therefore, the Agency will 
continue to require this log for all newly constructed wells. However, the Agency has rephrased Sec. 
146,66(a)(Z)(ii)(B) to clearly indicate that this log should bc: run prior to setting casing. The language also allows 
the Director the discretion to waive this log rquirement where he determines that other infc?rnlation would 
suffice, or where the application of this log, such as in unconsolidated sediments, has proven to be ineffective. 

Several commenters pointed out that there could bt: some confusion by owners or operators in the terminology of 
"density log" as used in Sec. 146,66(a)(2)(i)(B) and Sec. 146.66(a)(2)(ii)(C). The Agency is aware that the 
rcquircd lug is nut a11 ~1x11-l~olc Connation evaluation Jclsity log, but rather a variabli. density log run in 
conjunction with a cement 1x)nd log or othcr cement evaliition log. The appropriate tenliinology llas been 
inserted in today's rule. 

One conimenter indicated that the proposed rule ul Sec. 146.6qd) requires only a calculation of the fracture 
pressure of the injection and confining zones. The commenter maintained that such calculations were subject to 
uncertainties of 10% or even more. In view of this, they suggested that only a direct measurement should be 
accepted. The Agency's study pertaining to earthquake hazards and seismicity (Ref. 5) indicates that the most 
reliable method of making such measurements is by direct methods, such as hydraulic fracturing. However, the 
Agency believes that in some cases, the Director should have the discretion to accept equivalent methods or 
calculations, or to rely on existing data. For exaniple, in many cases there exists a substantial body of historical 
infomiation which will enable fracture pressures to be calculated with great precision. In such instances, EPA 
believes that the Director should have the discretion to accept such caIculations, and is therefore promuIgating 
the rule as proposed. 

4.Wimessing of Logging and Testing Procedures 

Finally, several coniments were received concerning Sec. 146.66(f), which gives the Director the opportunity to 
witness all required logging and testing. All of these conlments stated that the 30-day notification by an owrator 
to the Director prior to the first test or log was too long, and that a 24-hour, or at most a few-day prior 



notification period was adequate. They indicated that often last minute changes occur which could render the 
schedule maeaningless. The Agency is simply requiring that the Director be provided with a schedule of planned 
logging, coring, or testing activities 30 days before these operations take place. Any changes in the anticipated 
time of logging, testing, or other activity can be communicated to the Director as agreed u p n  by the concerned 
parties. The schedule is needed in order for the Director to deternline whether these activities need to be 
witnessed. 

H. Operating Requirements-Section 146.67 

Proposed Sec. 146.67 outlined operating requirements applicable to hazardous waste well owners/operators. 
Extensive comments were received on this section. 

1.Amulus Pressure Requirements 

Many colllnlenters addressed Sec. 146.67(c), which requires, under nlost circumstances, the n~aintainance of an 
annulus pressure that exceeds the operating pressure. This anlendment was included to insure that a leak in the 
tubing would result in annulus fluid moving into the tubing, not in waste moving into the annulus. Some 
colllnlenters supported this amendment. The majority of conmmenters on this section felt that Director discretion 
was necessary in the application of this require~nent when the mechanical integrity of the well might be 
adversely affected by the pressure differential. Others said that in certain situations. leak detection can be more 
effectively carried out when injection pressures exceed annulus pressures. One commenter requested thaths 
requirenlent be waived if no USDWs are within the Area of Review. The Agency believes that the proposed 
language, "- - - unless such a requirement  night ham the integrity of the well - - -" provides Director discretion 
and adequate pemlitting flexibility for instances when a positive hydrostatic balance across the injection tubing 
could Icad to loss of mechanical integrity. No examples of superior leak detection in situations where injection 
pressures exceed ruu~ulus pressures were provided by any commenter. 

Gencr;~lly. EPA does not hlievc that lack of a USDW within the Area of Review, is an adequate reason to stay 
this requirement for ~ c l l s  injecting hazardous waste. However. the existing L;IC regulations at Sec. 144.16 do 
allow the Director thc authority to waive certain construction and other pennit requirenlents. The Agency intads 
that this authority be lunited in application for wells injecting hazardous waste, but does recognize that specific 
circumstances nlay w,mant application of this exemption. The Agency believes that Sec. 146.67(c) contains 
considerable flexibility and is therefore promulgating it as proposed. 

?.Continous Recording and Alan11 Requirc~ncnts 

The Agrncy proposed, ui Sec. 136.67([), to require an operator to continuously monitor the injected fluid. In 
additil. :. EPA proposed to require the owner or operator to install either automatic shutoff systems or, in cases 
where the owner would verify that an opa to r  was on site at all times, automatic alarms. These systems would 
sound an alarnl or shut-in the system whenever pressures or flow rates exceeded a range or gradient specified in 
the permit. 

The Agency received extensive comment on this provision, much of it supporting the requirement, but objecting 
to the specific paranleters outlined in the proposal. Most conlmenters suggested that the appropriate value to 
nlonitor was the injection pressure andlor the annulus pressure. A few comrnenters were concerned that requiring 
such devices could result in the facility king shut down by "false alarms". These comrnenters noted that 
operating parameters frequently vary within an acceptable range as a result of changes in temperature. density, or 
other physical changes. These changes, according to the commenters, frequently fall well within pernlit 
stan&rcls. 

The Agency agrees with these comments. Effective autonlatic shutoff or alarnl systenls may be designed to react 
to a conlbination of several key paranleters, including those specified in the proposal. Accordingly, the final rule 
will afford the Director more discretion in deciding which parameters to include in the permit. With regard to the 
conmenters concerned about "falsc a lms" ,  EPA notes that the range of values which can be acceptable (i.e. 



those which would not trigger an alarm or shutoff system) is defined in the permit, and can be designed so that 
the parameters may vary within specified lin~its which may be both protective and sufficiently flexible to avoid 
unnecessary shut-ins. 

A few conlmenters questioned the need to monitor continuously for one or the other of the temperature, flow 
rate, volume or injection pressure. Others suggested that the list be expanded to include other parameters such as 
density. 

The Ageilcy is seeking to identify infom~ation in this section which helps characterize operational characteristics 
of the well. Changes in any of the parameters outlined could affect the way the well operates or obscure the 
interpretation of reported values (for example, increases in temperature result in increased annulus pressures). 
The very flexibility which these conlmenters sought in the application of this requirement can be allowed only 
when the Director has access to the parameters outlined. 

Requiring additional parameters to be reported is not necessary. The Agency is not seeking to define the physical 
and chemical properties of the waste in this requirement. That is being required in Sec. 146.68(a)(l). 

3.Faul t and Fracture Propagation 

A few comnlenters addressed Sec. 146.67(a). which concerns the initiation and propagation of undesired faults 
and fractures. One wanted this section changed to allow for a "bulb" around the well bore within which 
horizontal fracturing of the injection zone would be penllitred. The Agency believes that the integrity of an 
injection zone is in part contingent upm the cxistence of few or no vertical fractures within the injection zone. In 
the context of well stimulation, both vertical and horizontal fracturing are permissible when they will assist in the 
creation of additional safe, disposal area within the injection interval, but will not allow fracturing of the 
conriling zone. All other pressure-induced fracturing within the injection zone is inpemlissible. 

Another coinmenter felt that Sec. 116.67(a) was unspecific in its requirements concenling allowable injectioil 
pressure, allowable frach~ring during stimulation, and margins of safety. The Agency has pro~nulgated Part 146 
as a regulatory frrunework for both Primacy and Federally implemented states. As such, Part 146 specifies broad 
mininnlum standards which define acceptable State programs. The additional precision which the colnrnenter 
requested can be found in tllz individual Statc programs in prinlacy States, or in Part 147 for 
Federally-ahllinistercd programs. Part 146 was never intended to detail to the letter pemmit requirenlents. Rather 
it sets broad parameters within which perniit!: art to bc issu~ed The Agency believes the operating requirtmcnts 
proposetl at Part 146.67(a) :ire appropriate inr mininllun sta~~dards, sulce there is a great dcal of disparity in 
fracture gradients from State to State and even within a single State. 

1.Testing and Monitoring Requirements-Section 146.68 

The requirements for testing and monitoring are addressed in Sec. 146.68. The Agency indicated in the August 
27, 1987, proposed regulation that this section restates existing requirements more explicitly, changes some 
substantively, and adds new requirements. This section also adds a requirement for a waste analysis plan. 
establishes more precise standards for hydrogeologic compatibility determinations, spcifies the requirements for 
the conlpatibility of well materials and monitoring, revises and strengthens mechanical integrity testing, and 
establishes more specific ambient nnlonitoring requirements. 

1. Waste Analysis Plan 

The written waste analysis plan requires a description of how the waste will be analyzed and sanlpled and how 
the analysis will assure that the sanlples will be representative. The approach adopted by the Agency follows 
Sec. 264.13(b) of the RCRA regulations and the Agency believes this to be a sensible approach. Most hazardous 
waste injection well operators will have surface units subject to RCRA and will have a plan already developed. 
One conlment received for the waste analysis plan suggested that a guidance was needed for specifying the 
detailed chemical and physical analysis needed for this requirement. The Agency believes that a guidance is 



necessary, and will issue it as soon as possible. Indeed, this guidance is under development in response to similar 
concerns regarding Sec. 264.13(b). It will be issued as expeditiously as possible. 

2.Hydrogeologic Compatibility 

The approach to addressing hydrogeologic conlpatibility requires the operator to submit a plan which identifies 
anticipated reaction products and demonstrates to the Director's satisfaction that neither the waste nor the reaction 
products would adversely affect the injection or confining zone. In other words, both the injection and confining 
zones must continue to satisfy siting requirements in Sec. 146.62. This amendment clarifies and adds some 
specificity to existing regulations in Secs. 146.12 and 146.14, but does not substantially alter them. 

Several concerns were indicated regarding hydrogeologic conlpatibility requirements. One commenter maintained 
that thls requirement was already addressed in the Sec. 148.20 petition process. The petition process, however, 
does not cover all hazardous waste injection. Moreover, for the foreseeable future, EPA will be implementing the 
petition process, while in many cases, States are hiiplementing Part 146 requirements. Thus, the data may not be 
available for States to determine compliance. 

Another comme~~ter expressed the opinion that conlpatibility should only be required for the arresting layers of 
the injection zone and not the confining zone. The Agency disagrees and believes that in order to meet the siting 
requirements UI Sec. 146.62. an assessment of hydrogeologic compatibility of the confining layer must be made. 

One commcntcr sought a cliangc in the language addressing cases in which the waste stream in an existing well 
changes. The comnlentcr Ixlieved that such a change should require the Director to take into account what thc 
fornlation is like at the time of the change for the assessment of hydrogeologic compatibility. The Agency 
believes that this concern is addressed in the existing requirement. The owner or operator must provide 
information acceptable to thc Dircctor that the relevant protection characteristics of the confining and injection 
zones are not conlpromised 

3.Con1patibility with Well blaterials 

Section 146.68(c) requires that the owner or operator of the hazardous waste well provide assurance that the 
materials in the well are compatible with the injected fluid. Corrosion monitoring, generally acconlplished by 
exposing well components or coupons to the waste stream, provide the necessary data for addressing well 
material compatibility. Several conlmenters contended that continuous corrosion monitoring was usually 
unnecessary particularly w11c.n a non-corrosive waste stream is injected. Others suggested that such nionitoru~g 
should tx required in all cascs. regardless of whether the waste may be corrosive nor not. 

The Agency believes that in Inany cases, the rates of corrosion can be accurately predicted, particularly in wells 
with a long operating lustory and with a waste stream of a consistent composition. The Agency has therefore 
afforded the Director some latitude in requiring monitoring, as indicated in Sec. 146.68(~)(1); the owner or 
oprator needs only to demonstrate to the Director that the waste stream will be compatible with well materials 
in contact with the wastes. However, the Agency will require continuous corrosion nlonitorhlg of the well 
construction materials uscd in the well for wells injecting corrosive wastes. The Director is given the discretion 
to require such monitoring for other wastes, but alternative methods may be approved by the Director. 

4.Mechanical Integrity Testing 

Current mechanical integrity tests (MITs) require the operator to check for fluid nlovenlent behind the casing 
(including nlovenlent of fommation fluid. through cement channels adjacent to the well bore) and for leaks in the 
tubing, casing, or packer. These tests are to be run at least once every five years. The frequency of testing was 
especially controversial when the UIC regulations were initially proposed and promulgated (see 45 FR 42500 et 
seq., June 24, 1980), and for this reason, in part, EPA included Sec. 146.15 which specified that the EPA would 
review the adequacy of certain requirements, including MIT tests. After analyzing annual and quarterly reports 
and reviewing the results of the section report, the Agency has concluded that the frequency of certain tests is 



inadequate and that certain other tests not specified in existing regulations should be added. In several instances, 
problems developed and evolved within a five-year rime period. While these problems were detected by routine 
moiutoring, it suggestes that the MIT testing frequency needs to be increased. 

In view of these concerns, EPA is now requiring annual pressure tests and is also requiring the operator to 
conduct an annual radioactive tracer survey (RTS) for wells injecting hazardous waste. This test is required in 
many State programs and has been approved by EPA for use in federally-implemented programs. Moreover, 
RTS tests are effective for locating leaks in the bottom hole cement and they can be utilized for leak detection of 
a well's tubular goods, and in some instances fluid flow behind casing. In addition, the Agency is now requiring 
the use of a tool to evaluate the casing prior to operating the well for new wells, and at least once every five 
years thereafter for all wells. This tool, which uses electromagnetic flux to measure the thickness of the casing, 
has the advantage of being predictive. It not only indicates the presence of a leak in the well casing, but also 
shows developing weaknesses. The language affords the Director some discretion in using this tool since it is not 
effective with some casing materials. 

The majority of comments pertaining to this section of the proposed regulations opposed the increase in 
stringe~lcy of mechanical integrity testing. Many conmlenters were of the opinion that the nlechanical integrity 
testing requirements were excessive even in the current regulations. They objected particularly to the casing 
evaluation tool, maintaining either that it should not be required in addition to existing MIT requirements or that 
it should only be run if a well were worked over, but in no case every five years. As previously mentioned. the 
Agency has detennined that the predictive ability of this tool warrants its use, and the propensity for problenls to 
develop in a well within a five year time pericxl justifies the frequency of use, particularly with wells injecting 
hazardous wastes. Such wastes :ire often corrosive. Nunerous conlnlenters objected strongly to the prosvct of 
pulling the tubing and packer at specific intervals in order to assess mechanical integrity and suggested that such 
testing be limited to periocls of well workovers. They contended that pulling h~bing could &image the wdl. The 
Agency disagrees. Mecha~lical integrity tests such as the tcnlperature log and the noise log are ciurently required 
to be n m  every five years by existing regulations. These test are most sensitive when run with the tubing pulled; 
thus, in most cases. the tubing is being pulled every five years anyway. The casing tool, which is run with the 
tubing pulled, is to bc: run every five years as well and should not significantly contribute to the "down tinle" of 
a well as sane  conmlenters argue. Moreover, a den~onstration of mechanical integrity is already required after 
every workover and the regulatiorls state that the Director may schedule the required tests to coincide with 
workovers whenever possible. 

Several conllnenters also questioned the need for annual RTS testing as they also believed it was excessive and 
that the bottom hole cement never degrades. The Agency believes that an rlluluial RTS test is justified in that it 
assures the operator that the waste stream is being emplaced in the injection zc)ne and that the bottom hole 
cement is intact. In addition, use of the RTS does not require tubing to be pulled for 3sswu1g bottonl hole 
cement and, in some cases, ptential leak in casing, tubing, or packer. Finally, in response to one conmlent. the 
Agency does not believe that visual inspection of pulled tubing is a viable alternative for a pressure test or an 
accurate assessment of the tubing's mechanical integrity. 

5.Ambient Monitoring 

The ambient monitoring requirements arc specified in Sec. 146.13 and apply to owners and operators of all Class 
I wells. not just those who inject hazardous waste (see Section (IV) of today's preamble). Section 146.68(e) 
restates these require~llents as applicable to Class I hazardous waste wells in order to facilitate easy reference for 
the regulated conml~uuty. The Agency has been investigating methods of ambient monitoring which might be 
uscful and will continue to do so. With one exception. there appears to be no single technique which could 
provide meaningful data at all sites. The question of what might prove effective at a given site depends on the 
hydrogeologic setting and the characteristics of the operation. 

Many commenters urged the deletion of the one technique that the Agency believes has the broadest application; 
the monitori~lg of the pressure decay or pressure fall-off testing of the injection zone when the well is not 
injecting and assessing whether the pressure decay curve tracks predictions. Cornrnenters believed that this 



was not always effective, and could be inaccurate. Predicted pressure decay curves are made for siting and area 
of review calculations and are based on hydrogeologic data and operating parameters such as injection pressure, 
fluid density, and volume injected. If the geology has been accurately portrayed, then the pressure decay should 
generally match predictions. If an unexpected fault or fracture is transmitting fluid it will decline at a faster rate, 
or conversely, if a boundary condithl is present then the decay curve will be slower than anticipated. The 
Agency agrees that no ambient monitoring system is foolproof, and agrees that false readings could occur. 
Nevertheless, EPA has detennined this to be the most universally applicable monitoring method and has evidence 
showing it to be accurate in most instances. Therefore, EPA is requiring pressure decay monitoring of the 
injectio~i zone annually. 

There were several commenters who requested a language change in this section that would allow the Director 
more discretion to conduct ambient monitoring. Other commenters sought to require monitoring in the injection 
zone, the fust aquifer above the injection zone, and the lowermost USDW. Still other commenters indicated that 
ambient monitoring should be strictly a site-specific requirement. The Agency agrees that ambient monitoring 
requirements should be site-specific and has indicated this in the proposed rule (see 52 FR 32463 and 32464) 
and today's final rule, and gives the Director discretion in determining an acceptable program. 

6.Seismic Monitoring 

As ~lotcd in Section (III)(C)(2) of this preanlble, the Agency believes that seisnlicity ~nonitoring may tx 
necessary under certain circiumstances. A 1987 USGS report indicated several key factors in determining when 
an i~ljection site might bt: the cause of increased seismic activity: (I) a large difference between the maxilnurn 
and mininium conlpressive stress of an area, (2) the preexistence of faults or fractures of sufficient size and 
orientation to facilitate induced seismic activity, (3) relatively high injection pressures, (4) clusters of wells 
within a relatively s~ilall area. and (5) an injection zone of low permeability. As noted in the USGS report, such 
conditions and the resulting earthquakes are rare. and are associated almost exclusively with water-flooding 
operations for the purpose of secondary recovery of oil, a Class I1 injection activity. Such Class I1 activity is 
often characterized by large arrays of wells injecting at high pressures into small, confined reservoirs with low 
pernleabilities. In contrast, waste disposal wells typically inject at lower pressures into large. porous aquifers of 
high permeability. 011ly one waste well has ever been conclusively linked with seismic activity of any significant 
amount. EPA believes that the potential for Class I hazardous waste injection to induce tectonic activity is 
minimized by a number of requirements being promulgated today. Section 136.62(b)(l) prohibits the siting of a 
Class I well unless the director has considered regic3nal seismicity in his evaluation of the geologic suitability of 
the proposed site. Section 146.62(c)(2)(i) requires a confining zone that is laterally continuous and free of 
trrulsecting faults or fractures, a requiremc~it which improves the confuung zone's ability to prevent increased 
seisnlic activity. 

The Agz,ncy can foresee, however, linlitcd circunatances where local seismic monitoring may be necessary. 
Seismic stations are neither expensive nor burdensonle in the time required for their installation atid operation. 
Today's r i a l  rule at Sec. 146.68(f) will provide the Director the authority to require seismic monitoring on a 
case-by-case basis. The results of any monitoring required under this section will be reported under Sec. 
146.69(a)(7). 

J.Reporting Requirements-Section 146.69 

Section 146.69 of the proposal detailed the minimum reporting requirements for owners and operators of Class 
I hazardous waste injection wells. A variety of comments were submitted concerning this section. 

1. Ilijectivity Index 

The Agency received several comments on Sec. 146.69(a)(2), which required the owner or operator to report 
changes in the ratio between injection pressure and flow rate. In the proposal, the Agency tied this reporting 
requirement to the gradients established hi Sec. 146.67(f) which are used to trigger automatic alarms or shutoff 
devices. 



As several conunenters correctly pointed out, the ratio between injection pressure and flow rate-commonly 
termed the injectivity index-is best used to evaluate the long term performance of the injection formation. Thus, 
tying the requirement to the provisions in Sec. 146.67(0 makes little sense, and the Agency is changing this 
requirenlent in the final rule to reflect the more appropriate application of this requirement. 

Some comnlenters suggested that there was no legitinlate need to require operators to report infornlation on 
injectivity indexes. They contended that the primary purpase was to tell the operator when it may be necessary to 
stimulate the formation or conduct other routine maintenance. If the only result of such observations were to note 
an orderly Hlcrease in pressure while flow remained relatively stable, this commellter would tx correct. The 
obvious conclusion to be made from this observation would be that the formation or well scrwn was becoming 
clogged-an operational incowenience, but in most instances not an environmental concern. However, other 
outcomes may be observed. For example, a decrease in pressure with flow remaining constant or increasing, 
could indicate that the formation is fracturing or that a point of discharge has been reached. Sunilarly, an 
increase in flow while pressure remained constant could provide evidence that there were problems with the 
fornlation or the geologic description. Accordingly, the Agency rejects the contention that reporting the 
injectivity index has no legitimate regulatory purpose, and retains the requirement with the change outlined 
above. 

2.Shutdo wn Requirements 

Section 146.69(a)(3), the new alarm. shutdown. and resulting response requirements, received many conmlents. 
Of particular concern to some was discrepancy betwee11 this section and Sec. 146.67. In the preamble of the 
proposal, EPA addressed false alarms or shutdnwlls. stating that, "The Agency is not interested in receiving a 
report any time such an event occurs; nor would it want the operator to shut in the well under these 
circumstances." This position, while reflected in Sec. 146.67. was not clearly stated in the relwrtu~g requirements 
at Sec. 146.69(a)(3). The Agency Ixlieves that there is no in~mediate need to report false alan1l.s or shutdowns. 
Such requirements place wulecessary burden on both operator and regulator. Today's final rule at Sec. 
146.69(a)(3) requires immediate Director notification only if a loss of mechanical integrity is expected. Other 
routine cx-currences would bc. reported with quarterly reports. 

3.Annular Fluid Loss or Gain 

Two coln~llenters believed that Sec. 146.69(a)(5) should require the reporting of not only annular fluid lost, if 
any, but also annular fluid gained. if any. They noted that this would serve a dual purpose: I )  the indication of 
leaks in thc well tubing; and 2) thc iilclicatioil o f  situatinils where, contrary to the ilew Scc. 116.67(c) 
requiren~ents, injection pressure cxcecds au~ular  pressure. Thc Agency believes that this conlment has validity, 
and tcxlay's pro~nulgation of Scc. 136.69(a)(5) reflects this new requirement. 

K.Infom~ation to be Evaluated by the Director-Section 146.70 

Section 146.70 sets forth the information which must be evaluated by the Director in authorizing Class I 
hazardous waste wells. This section essentially restates the information required in Sec. 146.14 of the existing 
regulations. As such, the Agency believes it is under no obligation to address comments which are targeted at 
the already promulgated standards of Sec. 146.14 and simply recodified at Sec. 146.70 for the benefit of the 
injection comnlunity. Substantive comments relevant to proposed additions or changes, however, are addressed 
below. 

One commenter requested that the location of any penetrations of the additional confining zone required by Sec. 
146.62(d)(l) be submitted to the Director as a Sec. 146.70 requirement. Another commenter believed that the 
time at which closure/post-closure plans are to be submined should be included in Sec. 146.70. The requirement 
for information in Sec. 146.70 on wells which penetrate the confining or injection zone was duplicative, 
according to one co~~mlenter. One group believed that this section onlined the regional seismicity information 
required ul Sec. 146.62. Prior to the issuance of a pernmit, one commenter believed that the chemical and physical 
characteristics of the fluid to be injected should be evaluated by the Director. Finally, one conmmenter believed 



that the requirement for a program to reduce the volume or quantity and toxicity of the waste produced at a 
facility should be approved by the Director. 

1.Confining Zone Penetrations One commenter requested that the added second confining stratum provided by 
Sec. 146.62(d)(l) be deleted, stating that "it will create far more problems than it is intended to solve . . .". This 
same conimenter went on to suggest that EPA request the location of any penetrations of this stratum as well as 
an evaluation of the potential for further migratic>~l though this stratuni. The Agency notes that the location of 
these wells will be required under Sec. 146.70(a)(2). However, EPA believes that this stratuni, while adding an 
additional measure of protection to an injection site, does not need to be part of the corrective action plan. 

One coninienter requested the inclusion, in Sec. 146.70, of deadlines for the submission of post-closure plans. 
These plans are required as part of the pemiining process. As the conunenter noted, these plans must be 
submitted with the initial permit application. The Agency sees no need to further regulate this action, as similar 
plans for plugging and abandonment have been handled in a timely manner to this point. 

Another commenter wanted to delete the phrase "injectic~n zone" from Secs. 146.70 (a)( 3). (a)(4), and (a)(l5) as 
well as other arcas. He indicated that 'The proposed regulations request information on wells which 'penetrate 
the iiijection zoiie or the coilfiniilg zone' - - - All wells which penetrate the confining zone is sufficie~lt. If a well 
penetrates the injection zone it will have penetrated the confining zone." In requiring the owlicr or operator to 
consider penetrations of' the coiif'inh~g zonc, the EPA was seeking to address partial penctratio~s of' that zonc, not 
to reopen thc existing rcquircnlents relative to b~jection zones. 

Therefore, today's promulgation renlaiiw unchanged from the proposal, in this regard. 

2.Regional Seismicity 

One group noted tliat the regional seisnlicity siting requiren~eiit of Sec. 146.62(b)(l) was not included in Sec. 
146.70 as information to be evaluated by the Director. Pursuant to Sec. 146.70(a)(2), the applicant must show the 
location of known or suspcted faults. Section 146.70(a)(6) requires an analysis of the regional geologic 
structure, and Sec. 146.70(a)(9) requires a formation testing prograni. Together, these infc>mlation rquirements 
provide the data which allows the owner or operator and the Director to assure that the requirenients of Sec. 
146.62(b)(l) have k e n  met. The issue of seismicity nionitoring is addressed in section (Ill)(I)(6) of the 
preamble. 

3.Waste Stream Aiulysis 

One comnienter believet1 that the Dircctor should evaluate chemical and physical characteristics of the fluid to be 
injected before issuiug a peniiit. The Agciicy believes that the waste stream analysis required by Sec. I46.68(a), 
co~iibined with the con~patibility requireillents of Secs. 146.68 (b) and (c), and Sec. 146.70(b)(6) adequately 
address this issue. The same coninienter requested that specific gravity be included as one of the waste stream 
analysis requiremcnts. Spccific gravity analysis is an hliplicit requirement of Sec. 146.68(a) and does not need to 
be codified at Sec. 146.70. 

One comnienter felt that the Director should approve the Sec. 146.70(d)(l) certification that the generator of 
hazardous wastes (at a site which disposes of its own hazardous waste) is implementing a waste nlinimization 
program that is protective of human health and the environment. The Agency notes that the regulatory language 
tracks the statutory language in Sec. 3005(h), which merely requires a certification. Accordingly, the Agency 
believes that the proposed language is most consistent with the legislative mandate and today promulgates the 
language as proposed. 

The Agency reorganized aid consolidated existing requirements for closure in the proposed rule. To the extent 
that these represent a restatement of existing requirements, the Agency is neither seeking comment nor making 



any changes. However, EPA has addressed concerns regarding any new requirements proposed. 

Three new requirements for closure include: (1) Requiring the owner or operator to observe and record pressure 
decay for a time specified by the Director, (2) requiring the denic>nstration of mechanical integrity prior to 
plugging, and (3) clarifying that both the owner or operator as well as a third party, if different, must certify that 
the facility was closed in accordance with the closure plan. 

1 .Pressure Decay Data 

Most of the commenters objected to the proposed provision requiring the owner or operator to observe and 
record pressure decay over a time period specified by the Director. While there was some support for this part of 
the closure plan, several conimenters indicated that it was either not essential or should not be an automatic 
requirement. 

The Agency believes that pressure decay data helps define the appropriate period of regulatory concern. 
Specifically, when injection induced pressures in the formation decay, there is usually no force which will lift 
the fluid to overlaying strata, and thus there is no environn~ental threat. In overpressurized formations, this lifting 
force may rcnlain hut observation of plugged wells over a thirty year time period provides sufficient assurance 
that the wells are plugged in a satisfactory nlruuier, and will continue to provide contain~iient for the long tenn. 
Accordingly. this requirenlrnt will re~naiii as proposed. 

2.Cementing and MlT Requirements 

Several conimenters were of the opinion that tests to ensuremechanical integrity of the long string casing and 
cenicnt left in the ground before plugging was not necessary and should not be an auton~atic requirement. 

The Agency disagrees and further notes that the EPA presently requires ths  den~onstration of mechanical 
integrity in pem~its in all federally-adniinistered progranis. Obviously, a well with casing Iaks should not be 
plugged as it can eventually lxcon~e a source of contanination during the post-closure pricxl. 

One commenter notd that just the placement of cement plugs in casing prior to closure will not prevent fluid 
movemcnt into USDWs. EPA agrees. and it is for precisely this reason that EPA requires MIT tests prior to 
plugging. Moveover, the nile specifies that the plugging must be done in a manner that will not allow movement 
of fluids into or between USDWs. and requires certain actions such as perforating the casin~ where leaks may 
develop, or placing cciilent behind casing prior to setting a plug. The actioils are designed to =sure that the 
pcrfom~ance standards are met. 

3.Authority to Temporarily Cease Injection 

One commenter expressed the concenl that the Agency's rewarding of the current Sec. 144.28 language created 
some uncertainty as to when a11 operator niust seek authorization to temporarily cease injection. 

It is the intent of this rule that the owner or oprator notify the Director immediately upon deciding to 
temporarily cease injection. The Agency did not intend, however, to require an owner or oprator to report well 
shut-us associated with routine maintenance or testing activities. Rather, the notification should be initiated by 
the decision to take the well out of service. 111 the proposed rule, the Agency intended that the owner or operator 
seek the permission of the Director in writing, outlining the technical steps being taken to assure continued 
non-endangerment of USDWs. 

Another conimenter questioned the use of "plugging and abandonment" in the proposed regulations whereas 
RCRA uses "closure" in referring to this procedure. 



"Plugging and abandonment" has been a tern1 used in injection well closure for years. It refers specifically to the 
closure of a well. The term "closure", which is used in RCRA, pertains to the technical procedures appropriate to 
shutting-in a surface impoundment, landfill, or other surface land disposal, treatment, or generator facility. In 
using "plugging and abandonnlent" versus "closure" there is no difference in the protectiveness of the standard 
being applied, there is merely a difference in the types of units that the term refers to. 

One conlnlenter has suggested that the ti~ile requirement for closure report submission is unreasonable as the 
subnlission of the report may h required in as little as 15 days if a quarterly report is also due. 

The Agency pronlulgated this requirement on May 11, 1984. It was proposed on September 2, 1983 (see 49 FR 
20185 and 48 FR 40098 et seq. respectively). This rule was litigated and a settlement was reached. The Agency 
was not intending to seek conmlent, nor was it reproposing the requirement; it was merely recodifying the 
requirement. Accordingly, EPA sees no reason to aniend a requirement which has been in effect for nearly 5 
years, and which apparently has caused no great hardship to the regulated community. 

Finally. some conlnlenters nlaintained that existing clcxure requirements were adequate and that these proposed 
requirements were excessive. The Agency would like to note that, in general. today's rule nlcrely restates what 
has h e n  existing practice, either as part of pernlitting (as in the case of required mechanical integrity tests) or as 
part of earlier rulemaking. In the few ustrulces where the Agency has specified additio~lal or more specific 
requirements, it has done so priniarily to make tlw closure requiren~ents for wells injecting hazardous waste 
conlparable to closure requirements for other facilities nmanaging hazardous waste. 

Several conmlenters requested clarification on how closure and post closure requirements would tx applied. This 
is outlined in the section which follows. 

M.Post-Clos~ue Care and Fhi:u~cial Res~x,~sibility for Post-Closure Care-Sections 146.72 aid 146.73 

The Agency is now applying post-closure care requirements and associated financial responsibility 
require~nents to hazardous wastc injection wells. The Agency believes that even though a proprly chosen site 
should contain the waste indefinitely under ~iatural conditions, future iijectio~l activities, oil and gas drillillg 
activities. and other man-induced forces that may affect containment must be taken into account. The Agency 
believes that the special problenls asscxiated with hazardo~ls waste warrant these iiew requirements. 

1.Post-closure Care 

Coniments received by the Agency pertaining to post-closure care were generally supportive of the new 
requirements. However, several co~lcenls were voiced by commenters on various issues. 

The regulations, as proposed, stipulated the appropriate time-frames for groundwater monitoring, retention of 
well records, and notification to State and local agencies having authority over drilling activities. The rule would 
also require the owner of the surface or subsurface property on or in which a hazardous waste well is located to 
record certain inf'ornlation on the deed or other property instru~lent that would, in perpetuity, provide notice to 
any subsequent purchaser of the property. 

A few commenters were unclear as to when the post-closure period end.. As indicated in the proposal, the 
duration of the post-closure care period is defined by the length of time the increased pressure from the injection 
well would create the potential to "lift" fluids fran the injection zone. As the injection pressure decreases to a 
point where the induced lift from the well is dissipated, post-closure requirements would become unnecessary. 

In response to co~~cerns about the clarity of the rule. the Agency is changing the manner in which it applies both 
closure and post-closure care requirements. As promulgated today, the owner or operator would have to submit a 
plan for the Director's approval which outlined the closure and post-closure care procedures. The requirements of 
this plan would survive penuit ternlination. Any changes which might bt: required 111 the plan could tx nmade 
using the procedures of Scc. 124.5. 



One commenter suggested that the notation on the deed required by Sec. 146.72(c) pertain to any property 
located over the projected position of the waste plume. The Agency does not believe it is necessary, or legally 
possible to impose such a requirement. It is generally unnecessary because waste in deep formations moves at 
exceedingly slow rates; thus in many cases it is unlikely that the waste plwne will move appreciably over very 
long time frames. Moreover, area of review and corrective action requirements will have addressed any concern 
associated with abandoned wells. As noted, these requirements are based on the pressure front from the well, 
which exceeds the plume by a considerable distance. Thus, there is built-in protection for plunle travel in these 
requirements. 

More in~portantly, the Agency derives its authority by inlposing pem~it requirements on the regulated entity. No 
such vehicle exists for surrounding landowners. Therefore, the Agency sees neither the technical necessity nor 
the legal authority for such a request. Accordingly, EPA will retain the requirement as proposed. 

Several conunenters noted that required groundwater monitoring should only be conducted until pressure in the 
injection zone decays to the point that there is no longer any risk of vertical migration into USDWs. The Agency 
agrees and although preamble language in the proposed rule indicated that such monitoring must be conducted 
until pressure in the injection zone reaches background levels, language in Sec. 146.72 stipulates that 
groundwater monitoring must take place until pressure in the injection zone decays to the point that the well's 
cone of influence no longer intersects the base of the lowernlost USDW. The Director may extend the period of 
post-closure monitoring if he detem~ines that the well may still endanger a USDW. 

One cc>illn~enter hlieved that groundwater monitoring should be limited only to the lowernlost USDW. As noted 
in the discussion of Sec. 136.68 in this preamble, the Agency has detemlined that nlonitoring requirements must 
be applied in a flexible manner to address site specific concerns. Therefore, EPA continues to believe that the 
specific monitoring required by the pennit is still essential and will continue to be applied if the pressure from 
the injection poses a threat to a USDW. 

Another commenter indicated that the pennittee, not the Director, should estimate the proposed cost of the 
post-closure plan. The Agency clearly stated in the proposal that the prmittee is required to provide this cost 
estunate, and further believes that lie is in the k t  position to accurately do so. The Director, in reviewing the 
estimate, will have the opportunity to reject it if he deems it unrealistic. 

One commenter explained that the original ronnation pressure may not have been obtained for many existing 
wells and that it is not possible to meet the Sec. 146.72(a)(3) requirement in these cases. The Agency agrees. but 
notes that regillations conta~n enough llexibility to allow existing wells which have not condilcted tests verifying 
backgrolu~d pressures prior to injection to use reasonable estin~ates based on available data acceptable to the 
Director. 

2.Financial Responsibility 

The Agency proposed that the owner or operator should demonstrate and maintain financial responsibility for 
post-closure care. Only a few conm~ents were received pertaining to this requirement. 

Two commenters believed that financial responsibility should be limited only to the time period when induced 
pressures in the injection zone remain sufficiently elevated to pose a risk of vertical migration into USDWs, and 
not until injection zone pressures decay to background levels. Another conlnlenter also felt that the financial 
responsibility for post-closure groundwater monitoring should be required only if the pemlit requires such 
monitoring. 

The Agency agrees with these commenters and articulated this position in the proposed rule. Therefore, EPA is 
not revising this requirement and will retain it as proposed. 

One commenter believed that pennittees should be responsible for third party liability costs and that they should 
demonstrate up-front fuiancial responsibility for cleanup in the event that the waste does contaminate a USDW. 



(ii) Average and maximum injection pressure; 

(9) Proposed formation testing program to obtain an analysis of the chemical, physical and radiological 
characteristics of and other information on the injection formation and the confining zone; 

(10) Proposed stimulation program; 

(1 1) Proposed injection procedure; 

(12) Schematic or other appropriate drawings of the surface and subsurface construction details of the well; 

(13) Contingency plans to c o p  with all shut-ins or well failures so as to prevent migration of fluids into any 
USDW; 

(14) P l a s  (including maps) for meeting monitoring requirements of Sec. 146.68; 

(15) For wells within the area of review which penetrate the injection zone or the confining zone but are nor 
properly completed or plugged, the corrective action to be taken under Sec. 146.64; 

(16) Collstruction procedures including a cementing and casing program, well materials spcifications and 
their life expectancy. logging procedures, deviation checks, and a drilling, testing and coring program; and 

(17) A tlemo~lstration pursua~lt to Part 133, Subpart F, that the applicant has the resources necessary to close. 
plug or abandon the well and for post-closure care. 

(b) Prior to the Director's granting approval for the operation of a Class I hazardous waste injection well, the 
owner or operator shall submit and the Director shall review the following information, which shall tx included 
UI the completion report: 

(I) All available logging and tcstu~g program data on the well; 

(2) A demo~atration or ~ncchanical integrity pursuant to Sec. 146.68; 

(3) The anticipntcd mnxi~llu~n presswe ancl flow rate at which thc pennittee will operate: 

(4) The results of the injection zone and confinulg zone testing program as required in Sec. 146.70(a)(9); 

(5) The actual injection procedure; 

(6) The compatibility of injected waste with fluids in the injection zone and minerals in both the injection zone 
and the c o d i n g  zone and with the materials used to construct the well; 

(7) The calcuIated area of review based on data obtained during logging and testing of the well and the 
forn~ation, and where necessary revisions to the information submitted under Sec. 146.70(a) (2) and (3). 

(8) The status of corrective action on wells identified in Sec. 146.70(a)(15). 

(c) hior to granting approval for the plugging and abandonment (i.e., closure) of a Class I hazardous waste 
injection well, the Director shall review the information required in Secs. 146.71(a)(4) and 146.72(a). 

(d) Any permit issued for a Class I hazardous waste injection well for disposal on the premises where the waste 
is ge~lerated shall contain a certification by the owner or operator that: 

(I) The generator of the hazardous waste has a program to reduce the volume or quantity and toxicity of such 



waste to the degree determined by the generator to be economically practicable; and 

(2) Injection of the waste is that practicable method of disposal currently available to the generator which 
minimizes the present and future threat to human health and the environment. Sec. 146.71 Closure 

(a) Closure Plan. The owner or operator of a Class I hazardous waste injection well shall prepare, maintain, and 
comply with a plan for closure of the well that meets the requirements of paragraph (d) of this section and is 
acceptable to the Director. The obligation to itnplement the closure plan survives the termination of a permit or 
the cessation of injection activities. The requirement to maintain and implement an approved plan is directly 
enforceable regardless of whether the require~iient is a condition of the permit. 

(1) The owner or operator shall submit the plan as a pan of the permit application and, upon approval by the 
Director, such plan shall be a condition of any permit issued. 

(2) The owner or operator shall submit any proposed significant revision to the method of closure reflected in the 
plan for approval by the Director no later than the date on which notice of closure is required to be submitted to 
the Director under paragraph (b) of this section. 

(3) The plan shall assure financial responsibility as required in Sec. 144.52(a)(7). 

(4) The plan shall include thc following dormation: 

(i) The type and number of plugs to be used; 

(ii) The placement of eacli plug iticluding the elevation of the top and bottom of each plug; 

(iii) Thc type and gradc and quantity of nlaterial to be used in plugging; 

(iv) ThC method of placcnicnt of tht: plugs; 

(v) Ally proposed test or measure to be made; 

(vi) The amount, size, and location (by depth) of casing and any other materials to be left in the well; 

(vii) The n~ctlitxl and location where casing is to be parted. if applicable; 

(viii) The procedure to be used to meet the requirements of paragraph (d)(5) of this section; 

(ix) The estimated cost of closure; and 

(x) Any proposed test or measure to be made. 

(5) The Director may modify a closure plan following the procedures of Sec. 124.5. 

(6) An owner or operator of a Class I hazardous waste injection well who ceases injection temporarily, may keep 
the well open provided he: 

(i) Has received authorization from the Director; and 

(ii) Has described actions or procedures. satisfactory to the Director, that the owner or operator will take to 
ensure that the well will not endanger USDWs during the period of temporary disuse. These actions and 
procedures shall include compliance with the technical requirements applicable to active injection wells unless 
waived hy the Director. 



(7) The owner or operator of a well that has ceased operations for more than two years shall notify the Director 
30 days prior to resuming operation of the well. 

(b) Notice of intent to close. The owner or operator shall notify the Director at least 60 days hefore closure of a 
well. At the discretion of the Director. a shorter notice period may he allowed. 

(c) Closure report. Within 60 days after closure or at the time of the next quarterly report (whichever is less) the 
owner or operator shall submit a closure report to the Director. If the quarterly report is due less than 15 days 
after con~pletion of closure, then the rcprt shall be submitted within 60 days after closure. The report shall be 
certified as accurate by the owner or operator and by the person who perfomled the closure operation (if other 
than the owner or operator). Such report shall consist of either: (1) A statement that the well was closed in 
accordance with the closure plan previously silbmitted and approved by the Director; or 

(2) Where actual closure differed from the plan previously submitted, a written statement specifyu~g the 
differences between the previous plan and the actual closure. 

(d) Stuntlards for well closiue. ( I )  Prior to closing the well, the owner or operator shall observe and record the 
pressure decay for a time specified by thc Director. The Director shall analyze the pressure decay and the 
tnlsient pressure ohservations conducted pursuant to Sec. 136.68(e)(l)(i) and determine whether the injection 
activity has confor~l~cd with predicted values. 

(2) Prior to well closure, appropriate nlechanical integrity testing shall be conducted to ensure the integrity of 
that portion of the long string casing and cenletit that will be left in the ground after closure. Testing rnethocls 
may include: 

(i) Pressure tests with liquid or gas; 

(ii) Radioactive tracer surveys; 

(iii) Noise, temperature. pipe evaluation, or cement bond logs; and 

(iv) Any other test required by the Director. 

(3)  Prior to well closure, the well shall be flushed with a buffer fluid. 

(3) Upon closurc, a Class I hazardous waste well shall bt: plugged with cenlent in a manner that will not dlou 
the movcment or lluids into or between USDWs. 

(5) Placement of the cement plugs shall be accomplished by one of the following: 

(i) Tht: Balance Methocl; 

(ii) The Dump Bailer Method; 

(iii) The Two-Plug Method; or 

(iv) An alternate method, approved by the Director, that will reliably provide a comparable level of protection. 

(6) Each plug used shall be appropriately tagged and tested for seal and stability before closure is completed. 

(7) The well to be closed shall be in a state of static equilibrium with the mud weight equalized top to bottom, 
either by circulating the mud in the well at least once or by a comparable method prescribed by the Director. 
prior to the placenlent of the cement plug(s). 



Sec. 146.72 Post-clmure care. 

(a) The owner or opcrator of a Class I hazardous waste well shall prepare, maintain, and comply with a plan for 
post-closure care that meets the requiremellts of paragraph (b) of this section and is acceptable to the Director. 
The obligation to implement the pst-closure plan survives the termination of a pennit or the cessation of 
injection activities. The requirement to maintain an approved plan is directly enforceable regardless of whether 
the requirement is a condition of the permit. 

( I )  The owner or operator shall submit the plan as a part of the permit application and, u p n  approval by the 
Director, such plan shall be a condition- of any permit issued. 

(2) The owner or operator shall submit any proposed significant revision to the plan as appropriate over the life 
of the well, but no later than the date of the closure reprt required under Sec. 146.71(c). 

(3) The plan shall assure financial responsibility as required in Sec. 146.73. 

(4) The plan shall include the following information: 

(i) The pressure in the injection zone kfore injection began; 

(ii) The anticipated pressure in the injecthl zone at the time of closure; 

(iii) The predictcd timc until pressure UI the injection zone decays to the point that the well's cone of dluence 
no longer intersects the base of the lowermost USDW; 

(iv) Prctlictcd psition of thc waste front at closure; 

(v) Thc status of any cleantrps rcquircd iuldt'r SCC. 136.63; and 

(vi) The estimated cost of proposed post-closure care. 

(5) At the request of the owner or operator, or on his own initiative, the Director may modify the past-clmure 
plan after subnlission of the closure reprt following the procedures in Sec. 124.5. 

(b) The owner or operator shall: 

( I )  Colltinue and complete any cleanup action required under Sec. 136.64, if applicable; 

(2) Continue to conduct any groundwater nlol~itoring required under the permit until pressure in the injection 
zone decays to the point that the well's cone of influence no longer intersects the base of the lowermost USDW. 
The Director may extend the period of pst-closure monitoring if he determines that the well may endanger a 
USDW. 

(3) Subnlit a survey plat to the local zoning authority designated by the Director. The plat shall indicate the 
location of the well relative to permanently surveyed benchmarks. A copy of the plat shall be submitted to the 
Regional Administrator of the appropriate EPA Regional Office. 

(4) Provide appropriate 1lc)tiIication and infonnation to such State and local authorities as have cognizance over 
drilling activities to enable si~ch State and local authorities to impose appropriate conditions on subsequent 
drilling activities that may penetrate the well's confining or injection zone. 

(5) Retain, for a period of three years following well closure, records reflecting the nature, composition and 
volume of all injected fluids. The Director shall require the owner or operator to deliver the records to the 
Director at the conclusion of the retention period, and the records shall thereafter be retained at a location 



designated by the Director for that purpose. 

(c) Each owner of a Class I hazardous waste injection well, and the owner of the surface or subsurface property 
on or in which a Class I hazardous waste injection well is located, must record a notation on the deed to the 
facility property or on some other instmnent which is nom~ally examined during title search that will in 
perpetuity provide any potential purchaser or the property the following information: 

(1) The fact that land has tern used to manage hazardous waste; 

(2) The nanle of the State agency or local authority with which the plat was filed, as well as the address of the 
Regional Environmental Protection Agency Office to which it was submitted; 

(3) The type and volume of waste injected, the injection interval or intervals into which it  was injected, and the 
period over which injection cxcurred. 

Sec. 146.73 Financial responsibility for post-closure care. 

The owner or operator shall den~onstratc and maintain financial responsibility for post-closure by using a mt 
fund, surety bond, letter of credit, financial test, insurance or corporate guarantee that meets the specifications for 
the mechruusms and instriullrnts revised as appropriate to cover closure and post-closure care in 40 CFR Part 
14, Subpart F. The amount of the funds available shall be no less than the anlount identified in Sec. 
146.72(a)(4)(vi). The obligation to maintain financial responsibility for post-closure care survives the 
tenllination of a pernlit or the cessation of injection. The requirement to maintain financial responsibility is 
enforceable regardless of whether the reqi~irenle~lt is a condition of the permit. 

Part 148 is added to read as iollows: PART 148-HAZARDOUS WASTE INJECTION RESTRICTIONS 

Subpart A-General 

148.1 Pi~rpose. SCOW and applicability. 

148.3 Dilution prohibited as a substitute for treamlent. 

148.4 Procedures for case-b!-case extensions to an effective date. 

148.5 Waste analysis. 

Subpart B-Prohibitions on Injection 148.10 Waste specific prohibitions-solvent wastes. 

148.1 1 Waste specific prohi bitio~s-dioxin-containing wastes. 

Subpart C-Petition Standards and Procedures 

148.20 Petitions to allow injection of a waste prohibited under Subpart B. 

148.21 I~lfonl~ation to be submitted in support of petitions. 

138.22 Requirements for petition subn~ission, review and approval or denial. 

148.23 Review of exenlptions granted pursuant to a petition. 



148.24 Tcrmination of approved petition. 

Authority: Secs. 3004, Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq. Subpart A-General 

Sec. 148.1 Purpose, scope and applicability. 

(a) This part identifies hazardous wastes that are restricted from disposal into Class I hazardous waste injection 
wells and defines those circumstances under which a waste, otherwise prohibited from injection, may be injected. 

(b) The requirements of this part apply to owners or operators of Class I hazardous waste injection wells used to 
inject hazardous waste. 

(c) Wastes otherwise prohibited from injection may continue to be injected: 

(1) If an extension from the effective date of a prohibition has been granted pursuant to Sec. 148.4 with respect 
to such wastes; or (2) If an exemption from a prohibition has been granted in response to a petition filed under 
Sec. 148.20 to allow injection of restricted wastes with respect to those wastes and wells covered by the 
exelnption; or 

(3) If thc waste is generated hy a conditionally excmpt small quantity generator, as defined in Sec. 261.5; or 

(3) Until Novenlbcr 8, 1988. if the waste has bccn detem~incd to be contaminated soil or debris resulting from a 
rcsponsc action takcn untlcr section 104 or 106 of the Comprehensive Environmental Response. 
Compensation and Liability Act of 1980 or a corrective action required under the Resource Conservation and 
Recovery Act. 

Sec. 148.2 Definitions. 

Injection interval means that part of the injection zone in which the well is screened, or in which the waste is 
otherwise directly emplaced. 

Transmissive fault or fracture is a fault or fracture that has sufficient permeability and vertical extent to allow 
fluids to move between fonnations. 

Scc. 138.3 Dilution prohibited as a substih~te li)r treatment. 

The prohibition of Sec. 268.3 shall apply to owners or operators of Class I hazardous waste injection wells. 

Sec. 148.4 Procedures for case-by-case extensions to an effective date. 

The owner or operator of a Class I hazardous waste injection well nlay submit an application to the 
Atlnlinistrator for an extension of the effective date of any applicable prohibition established under Subpart B of 
this Part according to the procedures of Sec. 268.5. 

Sec. 148.5 Waste analysis. Generators of hazardous wastes that are disposed of into Class I injection wells must 
comply with the applicable requirements of Sec. 268.7 (a) and (b). Owners or operators of Class I hazardous 
waste injection wells must con~ply with the applicable requirements of Sec. 268.7(c). 

Subpart B-Prohibitions on Injection 

Sec. 148.10 Waste spcific prohibitions-solvent wastes. 

(a) Effective August 8, 1988, the spent solvent wastes specified in Sec. 261.31 as EPA Hazardous Waste Nos. 
F001, F002, F003, F004, and F005 are prohibited from underground injection unless the solvent waste is a 



solvent-water mixture or solvent-containing sludge containing less than 1 percent total F001-F005 solvent 
constitucnts listed in Table A of this section. 

(b) Effective August 8. 1990, all spent F001-F005 solvent wastes containing less than 1 percent total F001-F005 
solvent constituents listed in Table A of this section are prohibited from injection. 

(c) The requirements of paragraphs (a) and (h) of this section do not apply: 

(1) If thc wastes meet or are treated to meet the standards of Sec. 268.41; or 

(2) If a11 exenlption from a prohibition has been granted in response to a petition under Subpart C of this Part; or 

(3) During the pericxl of extension of the applicable effective date if an extension has been granted under Sec. 
148.4 of this Part; or 

(4) Durulg the perid the waste has been granted a treatability variance under Sec. 268.44. 

Table A Acetone n-Butyl alcohol Carbon disulfide Carbon tetrachloride Chlorobenzene Craols and cresylic acid 
Cyclohexanone 1,2-dichlorobe~uene Ethyl acetate Ethyl benzene Ethyl ether Isobutanol Methanol Methylene 
chloridc Methylene chloride (from the pharmaceutical industry) Methyl ethyl ketone Methyl isobutyl ketone 
Nitrobenzene Pyridinc Tetrachlorwthylene Toluene 1, I .  I-Trichloroethane 1,2,2-Trichloru 1,2,2 trifluoroethane 
Trichloroethylene Trichlofluoronlethane Xylene 

Sec. 148.1 1 Waste specific prohibitions-dioxin-containing wastes. 

(a) EfTective August 8. 1988, the dioxin-contaillulg wastes specified in Sec. 261.31 as EPA Hazardous Waste 
Nos. F020, F021, F022, F023, F026, F027, and F028, and prohibited from underground injection. 

(b) The requirements of paragraph (a) of this sect io~~ do not apply: 

(1) If thc wastes meet or are treated to nleet the standards of Sec. 268.41; or 

(2) If an exemption fro111 a prohibition has beell granted UI response to a petition under Subpart C of this Part; or 

( 3 )  During the pcricxl of extension of the applicable effective date of an cxtcllsioll has k e n  gralted under Sec 
148.4 of this Part; or 

(4) During the perid the waste has been granted a treatability variance under Sec. 268.44. 

Subpart C-Petition Standards and Procedures 

Sec. 148.20 Petitions tcj allow injection of a waste prohibited under Subpart B. 

(a) Any person seeking an exen~ption froill a prohibition under Subpart B of this part for the injection of a 
restricted hazardous waste into an injection well or wells shall submit a petition to the Director demonstrating 
that, to a reasonable degree of certainty, there will be no migration of hazardous constituents from the injection 
zone for as long as the waste renlains hazardous. This demonstration requires a showing that: 

(1) The hydrogeological and geochenlical conditions at the sites and the physiochemical nature of the waste 
strean~(s) are such that reliable predictions can be made that: 

(i) Fluid movenlent conditions are such that the injected fluids will not migrate within 10,000 years: 

(A) Vertically upward out of the injection zone; or 



(B) Laterally within the injection zone to a point of discharge or interface with an Underground Source of 
Drinking Water (USDW) as defined in 40 CFR Part 146; or 

(ii) Before the injected fluids migrate out of the injection zone or to a p in t  of discharge or interface with 
USDW, the fluid will no longer be hazardous because of attenuation, aansfornlation, or immobilization of 
hazardous co~lstituents within the injection zone by hydrolysis, chemical interactions or other means; and 

(2) For each well the petition has: 

(i) Demonstrated that the injection well's area of review complies with the substantive requirements of Sec. 
146.63; 

(ii) Located, identified, and ascertained the condition of all wells within the injection well's area of review (as 
s ~ c i f i e d  in Sec. 146.63) that p e t r a t e  the injection zone or the confining zone by use of a protocol acceptable 
to the Director that meets the substantive requirements of Sec. 146.64; 

(iii) Submitted a corrcctive action plan that meets the substantive requirements of Sec. 146.64, the 
implementation of which shall lxcome a condition of ptition approval; and 

(iv) Sub~nitted the reallts of pressure and radioactive tracer tats prfornled within one year prior to submission 
of the pctition demc>nstrating the mechanical integrity of the well's long string casing, injection tube, annular slal, 
and bottonl hole cement. In cases where the petition has not k e n  approved or denied within one year after the 
initial demonstration of mechanical integrity, the Director may require the owner or operator to perfom the tests 
again and submit the results of the new tests. 

Note.-The requirements of Sec. 148.20(a)(2) need not be u~corporated in a pemlit at the time of petition 
approva 1. 

(b) A demonstration under Scc. 148.20(a)(l)(i) shall identify the strata within the injection zone which will 
confiu~e fluid movenlent above the injection interval and include a showing that this strata is free of known 
transmissive faults of fractures and that there is a confining zone above the injection zone. 

(c) A derno~lstration under Sec. 148.20(a)(l)(ii) shall identify the strata within the injection zone where waste 
tr~sfomlation will hL. acconlplished and include a showing that this strata is Free of known transmissive faults or 
fractilrcs aid that tlicrc is ;I confining zonc ah~vt .  the injection zone. 

(d) A demonstrati~~n Imay include a showing that: 

( I)  Treahnent methods. the implementation of which shall become a condition of petition approval, will be 
utilized that reduce the toxicity or mobility of the wastes; or 

(2) A monitoring plan, tllc implementation of which shall become a condition of petition approval, will be 
utilized to enhance ccJnfidence in one or more aspects of the demonstration. (e)Any person who has been granted 
an exemption pursuant to this section may submit a petition for reissuance of the exemption to incluck an 
additional restricted waste or wastes or to modify any conditions placed on the exemption by the Director. The 
Director shall reissue the petition if the petitioner complies with the requirements of paragraphs (a), (b) and (c) 
of this section. 

(f) Any person who has been granted an exemption pursuant to this section may submit a petition to modify an 
exemption to include an additional (ha7ardous) waste or wastes. The Director may grant the modification if he 
deternlines, to a reasonable degree of certainty, that the additional waste or wastes will behave hydraulically and 
chemically in a manner siniilar to previously included wastes and that it will not interfere with the containment 
capability of the i~~jection zone. 



Sec. 148.2 1 Information to ht: submitted in support of petitions. 

(a) Infomation submitted in support of Sec. 148.20 must meet the following criteria: 

(I) All waste analysis and any new testing perfomled by the petitioner shall be accurate and reproducible and 
performed in accordance with quality assurance standards; 

(2) Estimation techniques shall k appropriate, and EPA-certified test protocols shall be used where available and 
appropriate; 

(3) Predictive models shall have been verified and validated, shall be appropriate for the specific site, waste 
streams, and injection conditions of the operation, and shall be calibrated for existing sites where sufficient data 
are available; 

(4) An approved quality assurance and quality control plan shall address all aspects of the demonstration; 

(5) Reaso~lably conservative values shall k used whenever values taken from the literature or estimated on the 
basis of known information are used instead of site-specific measurements; and 

(6) An analysis shall be performed to identify and assess aspects of the demonstration that contribute 
significantly to uncertainty. The petitioner shall conduct a sensitivity analysis to detemline the effect that 
significant uncertaiilty may contribute to the demon st ratio^^. The demonstration shall then k based on 
conservative assumptions identified in the analysis. 

fi) Any petitioner tmder Sec. 138.20(a)(l)(i) shall provide sufficient site-specific infomlation to support thc 
denlonstratbl, such as: 

( I )  Thickness, porosity. pcnneability and extcnt of the various strata in the injection zone; 

(2) Thickless, porosity, pemmeability, extent. and continuity of the confining zone; 

(3) Hydraulic gradient in the injection zone; 

(4) Hydrostatic prcssure in the injection zone; and 

(5) Geochemical conditions of the site. 

(c) 111 addition to the infomlatio~~ in Sec. 148.2 1(b), any petitioner under Sec. 148.20(a)(l)(ii) shall provide 
sufficient waste-specific infonllation to ensure reasonably reliant predictions about the waste transformation. The 
petitioner shall provide the infonnation necessary to support the demonstration, such as: 

(1) Description of the chemical processes or other nlans that will lead to waste transformation; and 

(2) Results of laboratory experiments verifying the waste transfom~ation. Sec. 148.22 Requirements for 
petition submission, review and approval or denial. 

(a) Any petition submitted to the Director pursuant to Sec. 148.20(a) shall include the followulg conlponents: 

(1) An identification of the specific waste or wastes and the specific injection well or wells for which the 
denlo~lstration will be made; 

(2) A waste analysis to describe fully the chemical and physical characteristics of the subject wastes; 

(3) Such additional infomlation as is required by the Director to support the petition under Secs. 148.20 and 



148.21; and 

(4) This statement signed by the petitioner or an authorized*representative: 

I certify under penalty of law that I have personally examined and am*familiar with the information 
submitted in this petition and all attached*documents, and that, based on my inquiry of those individuals 
immediately*responsible for obtaining the information, I believe that submitted*information is true, 
accurate. and conlplete. I a111 aware that there are*significant penalties for submitting false information, 
including the*possibility of fule and inlprisonment. 

(b) The Director shall provide public notice and an opportunity for*public comment in accordance with 
the procedures in Sec. 124.10 of the*intent to approve or deny a petition. The final decisio~l on a petition will*be 
published in the Federal Register. 

(c) If an exemption is granted it will apply only to the underground*injection of the specifice restricted 
waste or wastes identified in the*petition into a Class I hazardous waste injection well or 
wells*splcilically identified in the petition (unless the exemption is modified*or reissued pursuant to Sec. 
148.2qe) or (f). 

(d) Upon request by any petitioner who obtains an exemption for a well*under this Subpart, the Director shall 
initiate and reasonably expedite the*neclssary procedures to issue or reissue a permit or permits for 
the*hazardous waste well or wells covered by the exenlption for a term not to*exceed ten years. 

Sec. 148.23 Review of exenlptions granted pursuant to a petition. 

(a) When considering whethcr to reissue a penllit for the operation of a*Class I hazardous waste injection 
well, the Director shall review any*petition filed pursuant to Sec. 148.20 and require a new demonstration 
if*infom~ation shows that the basis for granting the exemption may no longer*& valid. 

(b) Whenever the Director detemlines that the basis for approval of a*petition may no longer be valid, the 
Director shall require a new*demonstration in accordance with Sec. 148.20.*Sec. 148.24 Termination of 
approved petition. 

(a) The Director nlay terminate an exemption granted under Sec. 148.20*for the following causes: 

(1) Nonconlpliance by the petitioner with any condition of the*exemption; 

(2) The petitioner's failire in the petition or cluring the review and*approval to disclose fully all relevant 
facts, or the petitioner's*misrepresentation of any relevant facts at any time; or 

(3) A determination that new information shows that the basis for*approva 1 of the petition is no longer 
valid. 

(b) The Director shall ten~linate an exemption granted under Sec. 148.20*for the following causes: 

(1) The petitioner's willful withholding during the review and approval*of the petition of facts directly and 
materially relevant to the Director's*decision on the petition; 

(2) A determination that there has been migration from the injection*zone or the well that is not in accordance 
with the terms of the exemption,*except that the Director may at his discretion decide not to 
ternlinate*where: 

(i) The migration resulted from a nlechanical failure of the well that*can be corrected promptly through a 
repair to the injection well itself or*from an undetected well or conduit that can be plugged promptly; and 



(ii) The requirements of Sec. 146.67(i) are satisfied. 

(c) The Director shall follow the procedures in Sec. 124.5 in*tenninating any exemption under this 
section. 
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The Agency does not believe that in the context of injection wells, such requirements are warranted or justified. 
Generally, once the formation has stabilized, there is little or no possibility that waste will move vertically. 

Finally, one comnienter recommended that the Agency use the RCRA post-closure financial responsibility 
instruments. 

The rule propsed to use the requirenie~lts of subpart F of Part 144. A careful analysis of this subpart will show 
that these requirements mirror exactly the requirements outlined in sections 265 and 264 of the RCRA 
regulations. 

IV.Summary of Today's Rulenuking: Response to Comments; Section 146.13, Ambient Monitoring for all Class 
I Wells 

As proposed, Sec. 146.13 addressed the requirenients for owners or operators of all Class I wells to develop an 
anibient monitoring program. This part of the rule would also satisfy the mandate of section 1426 of the Safe 
Drinking Water Act. These requirements differ from other requirements made today in that they are not restricted 
solely to Class I hazardous waste wells. but rather they are applicable to all Class I wells. 

At a miunium the proposed rules required a monitoring of the pressure buildup in the injection zone. This would 
require an annual shut down of the well for a pcriod of time sufficient to conduct a valid observation of the 
pressure fall-off curve. 

At the Director's discretion, it was proposed that one or more of the following site-specific monitoring techniques 
may also be required in order to prevent the contamination of USDWs: 

1.Contiluous mo~iitoring for prcssure changes in the first aquifer overlying the confining zone; 2.  The use of 
indirect, geophysical techniqi~~s to detcnnine pertinent characteristics of the fonnation and injected fluids; 3. 
Pericdic nlonitoring of the ground water qu:tIity in the lowemmc>st USDW; or 4. Any other technique which the 
Director deems ~~ces sa ry  to protect USDWs. 

Further details concerning cunbient monitoring and the response to several comments can be found in the 
preai~blc language in Testing and Mo~utoring, Sec. 146.68(e) of today's rule. 

As many commenters indicated, the question of what might prove effective at a given site depends on the 
hydrogeologic setting m r l  the characteristics of the operation. Many callnienters urged the dcletion of the one 
teclulique that the Agency believes has the best application; the nlonitoring of a pressure decay or pressure 
fall-off testing of the injection zone when the well is not injecting, and assessing whether the decay curve tracks 
predictions. Conmienters believed that this was not always effective, was too costly. and could be inaccurate. 
Althougl~ some of these concerns may be valid, EPA has deternlined that ttus is the most universally applicable 
monitoring technique and has evidence showing it to be accurate in most cases. Therefore, the Agency will 
require pressure decay monitoring of the injection zone annually. 

Some cornmenters were of the opinion that anibient monitoring was too costly and should be optional. The 
Agency does not believe that this type of mo~utoring is particularly expensive when compared to the information 
received. Still other commenters believed that certain site-specific monitoring techniques that may also be 
required by the Director were either inappropriate or flawed in preventing the contamination of USDWs. In 
response, the Agency agrees that ambient monitoring requirements should be site-specific and has indicated this 
UI the proposal and today's rule, and has therefore given the Director discretion in detenining an acceptable 
ambient inalitoring program. V. Smlmary of Today's Rulemaking: Response to Comments; Amendments to 
Parts 124 and 144 

The Agency proposed to amend Part 124 to require that State and local agencies which regulate oil and gas 



activities, and state agencies that regulate nlineral exploration be notified, by operators, of permit activities for 
all Class I wells. This practice could help agencies coordinate their programs and apply specific requirements 
when appropriate. One cominenter supported this idea, but felt it should work both ways, i.e., that State and local 
agencies regulating oil, gas, or nlineral exploration and recovery should give notice of their permit activities to 
the agency regulating Class I facilities. The EPA believes that such coordination would be beneficial to all 
involved parties, but also realizes that its authority to require such notification from State regulatory bodies is 
questionable. The EPA intends to take all necessary measures to insure that federal, State, and local regulatory 
bodies are notified of all federally inlplemented injection activities. 

Two conlmenters believed that the new requirement to notify agencies of pemlit activities was burdensome. The 
Agency believes that such a requirement is not unreasonable in the context of other Sec. 124.10 notification 
requirements. On the contrary, EPA believes that such notification is appropriate, given the special concerns 
associated with hazardous waste injection. 

The proposal contained two anlendments to Part 144. Section 144.31(h) was p r o m  to assure that plugging and 
abandonment, closure, and post-closure requirenlents are met. As outlined in Section (III)(M)(I) of this 
preamble, the Agency is changing the approach. Under the new approach, the plan will be submitted as part of a 
pemlit application or modification, but will survive the pennit as a directly enforceable requirement until the end 
of the post closure period. 

Thc: Agency is also unending Sec. lU..52(a) ("Establishing Pennit Requiren1ents"l to ensure that all Subpart G 
requirements can be administered through a penllit, consistent with the framework established for the UIC 
program. 

Amendments to Secs. 144.39 (a) and (b) would broaden the reasons for which pemlits may be modified or 
revoked and reissued. Specifically, this section would require pemlit ~nodification either when regulations 
change, or when the waste is changed or reclassified. The intent of this change is to give the Director the 
discretion to revise or reissue a permit when the waste becomes or is determined to be hazardous as defmed in 
Part 261. 

Many co~nnlenters objected to the removal of the "shield" provision. This provision currently prevents thc 
modification. revocation, or reissuance of a pennit to require compliance with new repllaticms u~lless the 
1'~.rrnittc~~ rcqilcsts or agrees to such action Thcy argue that the Part 136 rtlquirements luvc. to this point. pro\c.cl 
protective ol' human health and the enviro~uncnr. The HSWA A~nenhllents Impose new, higher levels of concenl 
on hazardous waste facilities. Recently proposed rules to amend the regulations governing the disposal ol' 
hazardous waste in surface facilities would broaden the Director's authority to revise permits when conditions 
warrant such revisions, and the Agency believes that rules applicable to injection of hazardous wastes should 
mirror this new approach. 

A number of commenters believed that Part 144 should contain a section that would grant interim pemlit status 
to wells with approved petitions. It is their opinion that such approved petitions are sinlilar in kind to a valid 
penllit, and that administrative procedures associated with the repemitting process may delay the continued 
operation or startup of their facilities. 

In response, EPA would like to note that an approved permit and an approved petition are similar in certain 
aspects, but they do not address identical concenls. The Part 148 petition process does not contain provisions 
pertaining to the movement of formation fluids. The SDWA, however, requires the Agency to regulate 
endangemlent of USDWs, regardless of whether that endangerment were to occur from injected wastes or 
formation fluids. The movement of fonnation fluids is regulated through an approved permit. 

Review and approval of both a pemmit and a ptition are required to insure protection of human health and the 
environment, and non-end~ngen~~ent of USDWs. It should be noted that the Agency will attempt to run 



concurrent petition and permit review processes whenever possible. 

One conlmentcr addressed Sec. 144.36 and the duration of permits. No change was proposed to this section, and 
consequently we are not addressing it. 

VI. Regulatory Requirements 

A.Regulatory Impact Analysis 

Executive Order 12291 requires EPA to assess the effect of contemplated Agency actions during the 
developnlent of regulations. Such an assessnient consists of a quantification of the potential benefits and costs of 
the rule, as well as a description of any knefical or adverse effects that cannot be quantificd in monetary terms. 
In addition, Executive Order 12291 requires that regulatory agencies prepare an analysis of the regulatory i~iipact 
of major rules. Major rules are defined as those likely to result in: 

1.An rumual cost to the economy of $100 million or more; or 2. A major increase in costs or prices for 
consumers or individual industries; or 3. Significant adverse effects on competition, employment, investment, 
innovation or international trade. 

At the request of the Office of Management and Budget, the Agency has reexamined this final rule in light of 
the changes made since the propsal, and their effect on its status as a minor rule. This economic analysis 
indicates that the changes niade will have no appreciable effect on the compliance costs estunated for the rule 
proposctl on August 27, 1987. Total au~iialized conipliance costs of the regulation are estimated to total $63 
million. Total capital costs are estimated to total $15 million and one-time petition costs are estimated to be $3 
million. These costs indicate that the rule does not constitute a major rule under Executive Ordcr 12291 aid EPA 
has not prepared a formal regulatory impact analysis of today's promulgation. The Agency has. however, 
prepared an assessment of the cost and potential economic effects of the rule. 

B.Regukatory Flexibility Analysis 

Pursuant to the Regulatory Flclxibility Analysis Act. 5 U.S.C. 601 et seq., whenever an agency is required to 
publish a notice of rulemaking for any proposed or final rule, i t  must prepare and make available for public 
comment a regulatory flexibility analysis that tlescriks the effect of the n~ l c  on small entities (i.c.. small 
busi~icsscls. small organi~;~tious, and small gnvenime~ital jurisdictio~ls). Thls analysis is iu~nclcclssary. houclvcr. il 
the agc~icy's aclninistrator certifies that the rule will not have significant econoniic effect on a substantial n~uiiber 
of small entities. 

Owners and operators of hazardous waste injection wells are generally major chemical, petrochemical and other 
manufacturing companies. The Agency is not aware of any small entities that would be directly affected by this 
rule. Part 148.l(c)(3) of this rule exempts any small quantity generator, as defined in Sec. 261.5, from the 
underground injection prohibitions outlined in h s  rule. The Administrator certifies that this rule will not have 
significant econon~ic effects on a substantial number of snlall businesses. As a result of this Tiding EPA has not 
prepared a formal Regulatory Flexibility Analysis. 

C.Paperwork Reduction Act 

The information collection requirements in this rule have been approved by the Office of Management and 
Budget (OMB) under the Paperwork Reduction Act, 44 U.S.C. 3501 et seq. The Agency has amended the 
Infomiation Collection Request document to address concerns raised by OMB. A copy of this document (ICR 
No. 0370) may be obtahied from Eric Strassler, Information Policy Branch; EPA; 401 M St., SW. (PM-223); 
Washington, DC 20460 tx by calling (202) 382-2738. 

D.A&ni~ustrative Procedures Act 



As a  titi ion may grant a variance from a prohibition, EPA may make Part 148 immediately effective pursuant 
to the Administrative Procedures Act (see 5 U.S.C. 553(d)(l)). The Agency is choosing to do so as he statutory 
deadline establishing prohibitions is effective August 8, 1988. Except to the extent incorporated in Part 148, the 
amendments to Parts 124, 144 and 146 Ixcome effective 30 days after publication in the Federal Register. 
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Administrator. Therefore Chapter I of Title 40 is amended as follows: 

PART 124-PROCEDURES FOR DECISION MAKING 

1.The authority citation for Part 124 continues to read as follows: 

Authority: Resource Conservation and Recovery Act, 42 U.S.C. 6901 et seq.; Safe Drinking Water Act, 42 
U.S.C. 300f et seq.; Clean Water Act, 33 U.S.C. 1251 et seq.; and Clean Air Act, 42 U.S.C. 1857 et s q .  

2.Section 124.10 is amended by redesignating paragraphs (c)(l)(viii) and (IX) as paragraphs (c)(l)(ix) and 
(x) and adding a new paragraph(c)(l)(viii) to read as follows: 

Sec. 124.10 Public notice of ~ x r ~ n i t  actions and public comment period. 

(c) - - - (I)  - - - 

(viii) For Class I injection well UIC pemlits only, state and local oil and gas regulatory agencies and state 
agencies regulating mineral exploration and recovery; 

PART 144-UNDERGROUND INJECTION CONTROL PROGRAM 

1.The authority citation for Part 144 is revised to read as follows: 



Authority: Pub. L. 93-523, as  amended by Pub. L. 95-190, Pub. L. 96-63, and Pub. L. 96-502, 42 U.S.C. 300f et 
seq. aid 6901 et seq. 

2.Section 144.1 is amended by adding new paragraph (f)(l)(vi) to read as follows: 

Sec. 144.1 Purpose and scope of Part 144. 

(vi)Subpart F sets forth the financial responsibility requirements for owners and operators of all existing and new 
Class I hazardous waste injection wells. 

3.Section 144.39 is aniended by revising the introductory texts of paragraphs (a) and (a)(3), and by adding a new 
paragraph (b)(3) to read as f~llows: 

Sec. 144.39 Modification or revocatioli and reissuance of pemiits. 

(a)Causcs for modification. The followin_c are causes for modification. For Class I hazardous waste injection 
wells, Class 11, or Class I11 wells the following may be causes for revocatio~i and reissuance as well as 
modification; and for all orher wells the followiig may be cause for revocation or reissuance as well as 
lnodification when ths pniiittet: reclucsts or agrws. 

(3)New regulations. The st;u~&rcls or regulations on which the pemiit was based have been changed hy 
proniulgatio~i of new or amended standards or regulations or by judicial decision after the pmiit  was issued. 
Perniits other than for Class I hazardous waste injection wells, Class 11, or Class 111 wells may be niodified 
during their terns for this cause only as follows: 

(3) A deteniiulation that the waste being injected is a hazardous waste as defined in Sec. 261.3 either because 
the definition has been revised, or &cause a previous deterniuiation has teen changed. 

4.Section 144.51 is <mientletl by rcvising paragraph 6)(2)(ii) to read as follo\$s: Ssc. 1.11 51 Conditions 
applicable to all pemiits. 

(ii) The nature and composition of all injected fluids until three years after the completion of any plugging and 
abandonment procedures specified under Sec. 144.52(a)(6). or under Part 146 Subpart G as appropriate. The 
Director niay require the owner or operator to deliver the records to the Director at the conclusion of the 
retention period. For EPA adn~u~istered programs, the owner or operator shall continue to retain the records after 
the three year retention pcriod illlless he delivers the records to the Regional Administrator or obtains written 
approval froni the Regional Adniinisnator to discard the records. 

5.Section 144.52 is amended by revising paragraph (a) introductory text, to read as follows: Sec. 144.52 
Establishing permit conditions. 

(a)In addition to conditions required ui Sec. 144.51, the Director shall establish conditions, as required on a 
case-by-case basis under Src. 144.36 (duration of permits), Sec. 144.53(a) (schedules of compliance), Sec. 144. 
54 (niollitoring), and for EPA permits only Sec. 144.53(b) (alternate schedules of compliance), and Sec. 144.4 



(considerations under Federal law). Pernlits for owners or operators of hazardous waste injection wells shall 
include conditions meeting the requirements of Sec. 144.14 (requirements for wells injecting hazardous waste), 
Secs. 144.52(a)(7) and (a)(9), and subpart G of Part 146. Permits for other wells shall contain the following 
requirements, when applicable. 

PART 146UNDERGROUND INJECTION CONTROL PROGRAM: CRITERIA AND STANDARDS 

1.The authority citation for Part 146 is revised to read as follows: 

Authority: Pub. L. 93-523, as amended by Pub. L. 95-190, Pub. L. 96-63, and Pub. L. 96-502, 42 U.S.C. 300 f 
et seq., as amended-Subpart G also issued under 52 U.S.C. 6901 et seq., as amended. 

2.Section 146.11 is revised to read as follows: 

Sec. 146.1 1 Criteria and standards applicable to Class I nonhazardous wells. 

This subpart establishes criteria and standards for underground injection control programs to regulate Class I 
nonhazardous wells. 

3.Section 146.13 is ancndcd by adding a new paragraph (d) to read as follows: 

Scc. 136.13 Olwrating monitoring and reporting requirements. 

(d) Ambient monitorulg. (1) Based on a site-specific assessment of the potential for fluid movement from the 
well or iiljcction zone and on the potential value of monitoring wells to detect such movement, the Director shall 
require the owner or operator to develop a monitoring program. At a minimum, the Director shall require 
monitoring of the pressure buildup in tht: injection zone annually, including at a minimum, a shut down of the 
well for a time sufficient to conduct a valid observatio~l of the pressure fall-off curve. 

(2) When prescribulg a monitoring system the Director may also require: 

(i)Contiiuous monitoring for pressure changes in the fist aquifer overlying the confining zone. When such a 
well is installed, the owner or operator shall, 011 a quarterly basis, sample the aquifer and analyze for constituents 
specified by the Director; 

(ii)The use of indirect, geophysical techniques to detem~ine the position of the waste rront, the water quality in a 
formation designated by the Director, or to provide other site specific data; 

(iii) Periodic monitoring of the ground water quality in the Fist aquifer overlying the injection zone; 

(iv) Periodic monitoring of the ground water quality in the lowern~ost USDW; and 

(v) Any additional monitoring necessary to determine whether fluids are moving into or between USDWs. 

3. A new Subpart G is added to read as follows: 

Subpart G-Criteria and Standards Applicable to Class I Hazardous Waste Injection Wells 

Sec. 

146.61 Applicability. 146.62 Minimum criteria for siting. 

146.63 Area of review. 



146.64 Corrective action for wells in the area of review. 

146.65 Consmc tion requirements. 

146.66 Logging, sampling. and testing prior to ncw well operation. 

146.67 Operating requirements. 

146.68 Testing and monitoring requirements. 

146.69 Reporting requirements. 

146.70 Information to be evaluated by the Director. 146.71 Closure. 

146.72 Post-closure care. 

146.73 Financial responsibility for pcxt-closiue care. 

Subpart G-Criteria and Standards Applicable to Class I Hazardous Waste Injection Wells 

Sec. 146.61 Applicability. 

(a) This subpart establishes criteria and standards for underground i ~ ~ j e c t i o ~ ~  control programs to regulate Class I 
hazardoils waste injection wclls. Unless otherwise noted this Subpart supplen~ents the requirements of Subpart A 
and applies instead of Subpart B to Class I hazardo~ls waste injection wells. 

(b) Dcii~iitio~w.. 

Cone of influcncc mealls that area :UC'LII~~ tlic well within which increased injection zone pressures caused by 
injection into the hazardous waste injection well would be sufficient to drive fluids into an undergrowld source 
ol' drinking water (USDW). 

Existing well ineans a Class I well which was authorized prior to August 25, 1988 by an approved State 
program, or an EPA-administcrcd program or a well which has hecome 3 Class I well as n rc:alt of :I chancc in 
the deri t ion ol' the i~ijectcd waste which would render the waste hazardous under Sec. 261.3 o i  this Part. 

Injection interval means that part of the injection zone in which the well is screened, or UI which the waste is 
otherwise directly emplaccd. 

New well means any Class I hazardous waste injection we11 which is not an existing well. 

Trawnissive fault or fracture is a fault or fracture that has sufficient permeability and vertical extent to allow 
fluids to move between l'omlations. 

Sec. 146.62 Minimum criteria for siting. 

(a) All Class I hazardous waste u~jejection wells shall be sited such that they inject into a forniation that is beneath 
the lowenllost formation containing within one quarter mile of the well bore an underground source of drinking 
water. 

(b) The siting of Class I hazardous waste injection wells shall be limited to areas that are geologically suitable. 
The Director shall Jetennine geologic suitability based upon: 

( I )  An analysis of the structural and stratigraphic geology, the hydrogeology, and the seismicity of the region; 



(2) An analysis of the local geology and hydrogeology of the well site, including, at a minimum, detailed 
infornlation regarding stratigraphy, structure and rock properties, aquifer hydrcxlynamics and mineral resources; 
and 

(3) A detern~iilation that the geology of the area can be described confidently and that limits of waste fate and 
transport can he accurately predicted through the use of models. 

(c) Class I hazardous waste injection wells shall be sited such that: 

( I )  The injection zone has sufficient permeability, porosity, thickness and areal extent to prevent migration of 
fluids into USDWs. 

(2) The confining zone: 

(i) Is laterally continuous and free of transecting, transmissive faults or fractures over an area sufficient to 
prevent the movement of fluids into a USDW; and 

(ii) Contains at least onc formation of sufficient thickness and with lithologic and stress characteristics capable of 
preventing vertical propagation of fractures. 

(d) The owner or olxratcx shall dcmo~strate to the satisfaction of the Director that: 

(1) The confining zone is separated from the base of the lowermc~t USDW by at least one sequence of 
pernmeable and less permeable strata that will provide an added layer of protection for the USDW in the event of 
tluid movcment in an unlocatcd borehole or tra~smissive fault; or 

(2) Within the area of review, the piezometric surface of the fluid in the injection zone is less than the 
piezonletric surfacc of the lowcrnlost USDW, considering density effects, injection pressures and any significant 
pwnping in the over1 ying USD W; or 

(3) There is no USDW present. 

(4) The Director may approve a site which dcxs not meet the require~nents in paragraphs (d) (I), (2), or (3) of 
this section if the 0\1.11er or (~pcrator can den~onstmtc. to the Director that kc:~use of thc gcolo~y. nature of the 
waste. or otllzr consideratio~ls, abandoned lwrcho1t.s or other co~lduits would 11ot cause endangerment of USDIVs 

Sec. 146.63 Area of review. 

For thc purposes of Class I hazardous waste wells. this section shall apply to the exclusion of Sec. 146.6. The 
area of review for Class I hazardous waste injection wells shall he a 2-mile radius around the well bore. The 
Director may specify a larger area of review based on the calculated cone of influence of the well. 

Sec. 146.64 Corrective action for wells in the area of review. 

For the purposes of Class I hazardous waste wells, this section shall apply to the exclusion of Sec. 144.55 and 
Sec. 146.07. 

(a) The owner or operator of a Class I hazardous waste well shall as part of the ~ r m i t  application submit a plan 
to the Director outlining the protocol used to: 

(1) Identify all wells penetrating the confining zone or injection zone within the area of review; and 

(2) Determine whether wells are adequately conlpleted or plugged. 



(b) The owner or operator of a Class I hazardous waste well shall identify the location of all wells within the 
area of review that pnetrate the injection zone or the confining zone and shall submit as required in Sec. 
146.70(a): 

(1) A tabulation of all wells within the area of review that penetrate the injection zone or the confining zone; and 

(2) A description of each well or type of well and any records of its plugging or completion. 

(c) For wells that the Director detcnnules are hnproperly plugged, completed, or abandoned. or for which 
plugging or conlpletion information is unavailable, the applicant shall also submit a plan consisting of such steps 
or modification as are necessary to prevent nlovenlent of fluids into or between USDWs. Where the plan is 
adequate, the Director shall incorporate it into the permit as a condition. Where the Directofs review of an 
application indicates that the prmittee's plan is inadequate (based at a minimum on the factors in paragraph (e) 
of this section), the Director shall: 

( 1 )  Require the applicant to revise the plan; 

(2) Pracriht: a plan for corrective action as a condition of the permit; or 

(3) Deny the application. 

(d) Requirements: 

(1) Existing injection wells. Any pennit issued for an existing Class I hazardous waste injection well requiring 
corrective action other than prcssure liniitatiois shall h~clude a compliance schedule requiring any correctivt: 
action accepted or prescribed under paragraph (c) of this section. Any such conlpliance schedule shall probidt: 
for compliance no later than 2 years rollowing issuance or the permit and shall require observance of appropriate 
pressure limitations under paragraph (d)(3) tmtil all other ccorrective action measures have ken inlplemented. 

(2) New injection wells. No owner or operator (of a new Class I hazardous waste injection H-ell may begin 
injection until all corrective actions required under this section have been taken. 

(3) The Director may require pressure limitations in lieu of plugging. If pressure limitations are used in lieu of 
plugging, the Director shall require as a pernlit condition that injection pressure be so limited that pressure in the 
i~~jjecction zone at the site ol m y  hnprc~~xrlj complt:ted or abandoned well w i t h  the area o l  review would not tw 
suflicient to drive Iluids into or betwccn USDWs. This pressice limitation shall satisfy the corrective action 
requirement. Alternatively, such u~jection pressure Iin~itatioi~ nlay be made part of a conlpliance schedule and 
may ht: required to be maintained until all other required corrective actions have been inlplenlented. 

(c) In dcternlining the adequacy of corrective action proposed by the applicant under paragraph (c) of this section 
and in determining the additional steps needed to prevent fluid movenlent into and between USDWs, the 
following criteria and factors shall be considered by the Director: 

( I )  Nature and volunle of injected fluid; 

(2) Nature of native fluids or byproducts of injection; 

(3) Geology; 

(4) Hydrology; 

(5) History of the injection operation; 

(6) Con~pletion and plugging records; 



(7) Closure procedures in effect at the time the well was closed; 

(8) Hydraulic connections with USDWs; 

(9) Reliability of the procedures used to identify abandoned wells; and 

(10) Any other factors which might affect the movement of fluids into or between USDWs. 

Sec. 146.65 Construction requirements. 

(a) General. All existing and new Class I hazardous waste injection wells shall be constructed and completed to: 

(1) Prevent the movement of fluids into or between USDWs or into any unauthorized zones; 

(2) Pemlit the use of appropriate testing devices and workover tools; and 

(3) Pernlit continuous mollitnring of injection tubing and long string casing as required pursuant to Sec. 
146.67(f). 

(b) Conipatibility. All well materials ~i i i~st  be compatible with fluids with which the nlaterials may be expcted to 
come into contact. A wcll shall bc dctmcd to have compatibility as long as the materials used in the construction 
of the well meet or exceed stli~ithrcls developed for such materials by the American Petrolewn Institute, 'rhc 
American Society for Testing Materials, or comparable standards acceptable to the Director. 

(c) Casing and Cementing of New Wells. (I) Casing and cement used in the construction of each newly drilled 
well shall be designed lor thc life expectancy ol the well, including the post-closure care period. The casing and 
cementing program shall be designed to prevent the movement of fluids into or between USDWs, and to prevent 
potential leaks of fluids from the well. In determining and spcifying casing and cementing requirements, the 
Director shall consider the following information as required by Sec. 146.70: 

(i) Depth to the injection zone; 

(ii) Ilijection pressure, external prcssuue, internal pressure and axial loading; 

(ii i)  Holc size; 

(iv) Size and grade of all casing strings (well thickness. diameter. noniinal weight, length. joint spcification and 
construction material); 

(v) Corrosiveness of injected fluid, fornlation fluids and temperature; 

(vi) Lithology of injection aid confiling zones; 

(vii) Type or grade of cenient; and 

(viii) Quantity and chemical composition of the injected fluid. 

(2) One surface casing string shall, at a minimum, extend into the confining bed below the lowest formation that 
contains a USDW and be cemented by circulating cement from the base of the casing to the surface, using a 
minimum of 120% of the calculated annual volume. The Director may require more than 120% when the 
geology or other circumstances warrant it. 

(3) At lcast one long string casing, using a sufficient number of centralizers, shall extend to the injection zone 
and shall be cemented by circulating cement to the surface in one or more stages: 



(i) Of sufficient quantity and quality to withstand the maximum operating pressure; and 

(ii) In a quantity no less than 12070 of the of calculated volume necessary to fill the annular space. The Director 
may require more than 120% when the geology or other circumstances warrant it. 

(4) Circulation of cement may be accomplished by staging. The Director may approve an alternative method of 
cementing in cases where the cement cannot be recirculated to the surface, provided the owner or operator can 
demonstrate by using logs that the cement is contuiuous and does not allow fluid movement behind the well 
bore. 

(5) Casings, including any casing connections, must be rated to have sufficient structural strength to withstand, 
for the design life of the well: 

(i) The maximuni burst and collapse pressures which niay be experienced during the construction, operation and 
closure of the well; and 

(ii) The niaxinium tensile strcss which niay be experienced at any point along the length of the casing during the 
co~lstructio~i. opcration, aid closure of tlle well. 

(6) At a mininiuni, cenielit iuid cement additivies must he of sufficient quality and quantity to maintain integrity 
over thc design life of the wcll. 

(d) Tubing and packer. (1)  XI1 Class I hazardous ~vaste i~ijection wells shall inject fluids through tubing with a 
packer set at a point specified by the Director. 

(2) hi determining and specifying requirements for tubuig and packer, the following factors shall be considered: 

(i) Depth of setting; 

(ii) Characteristics of injection fluid (chemical content, corrosiveness, temperature and density); 

(iii) Lnjection pressure; 

(iv) Annular pressure; 

(v) Rate (uiterniittent or continuous), temperature and volume of injected fluid; 

(vi) Size of casing; and 

(vii) Tubing tensile, burst, and collapse strengths. 

(3) The Director niay approve the use of a fluid seal if he determines that the following conditions are met: 

(i) The operator demonstrates that the seal will provide a level of protection comparable to a packer; 

(ii) The operator demonstrates that the staff is, and will remain, adequately trained to operate and maintain the 
well and to identify and uiterpret variations ui paranieters of concern; 

(iii) The permit contains specific limitations oil variations in annular pressure and loss of annular fluid; 

(iv) The design and construction of the well allows continuous monitoring of the annular pressure and mass 
balance of annular fluid; and 

(v) A secondary system is used to monitor the interface between the annulus fluid and the injection fluid and the 



permit contains requirements for testing the system every three months and recording the results. 

Sec. 146.66 Logging, sampling, and testing prior to new well operation. 

(a) During the drilling and construction of a new Class I hazardous waste injection well, appropriate logs and 
tests shall be run to determine or verify the depth, thickness, porosit y, pernieabi lit y, and rock type of, and the 
salinity of any entrained fluids in, all relevant geologic units to assure conformance with performance standards 
in Sec. 146.65, and to establish accurate baseline data against which future measurements may be compared. A 
descriptive reprt interpreting results of such logs and tests shall be prepared by a knowledgeable log analyst and 
submitted to the Director. At a minin~um, such logs and tests shall include: 

( I )  Deviation checks during drilling on all holes constructed by drilling a pilot hole which are enlarged by 
reaming or another method. Such checks shall be at sufficiently frequent intervals to determine the location of 
the borehole aid to assiuc that vertical avenues for lluid movement in thc fornl of diverging holes are not 
created during drilling; ant1 

(2) Such other logs and tests as nlay be needed after taking into account the availability of similar data in the 
area of the drilling site, the conshuctioil plan, and the need for additional information that may arise from tinle 
to time as the construction of the well progresses. At a minimum, the following logs shall be required in the 
following situations: 

(i) Upon installation of the siuface casing: 

(A) Resistivity, spontaneous potential. and caliper logs before the casing is installed; and 

(B) A ccnlent bond and varisblc density log, and a tznlperature log after the casing is set and cemented 

( i i )  Upon ustallation of the long string casing: 

(A) Resistivity, spontaneous potential, porosity, caliper, gamma ray, and fracture fmder logs before the casing is 
ulstalled; and 

(B) A czlncnt bond and variable density log, and a tempxature log after the casing is set and cemented. 

(iiij Thc Director nuy allow tlic ilse ol a11 altcn~ative to the ahne  logs when rui nltcniativc bill  provide 
equivalent or bctter inft>nnation; v l d  

(3) A niechanical integrity test coisisting of: 

(i) A pressure test with liquid or gas; 

(ii) A radioactive tracer survey; 

(iii) A temperature or noise log; 

(iv) A casing inspection log, if required by the Director; and 

(v) Any other test required by the Director. 

(b) Whole cores or sidewall cores of the confining and injection zones and fmat ion  fluid samples from the 
injection zone shall be taken. The Director may accept cores from nearby wells if the owner or operator can 
demonstrate that core retrieval is not possible and that such cores are representative of conditions at the well. 
The Director nlay require the owner or operator to core other formations in the borehole. 



(c) The fluid temperature, pH. conductivity, pressure and the static fluid level of the injection zone must be 
recorded. 

(d) At a minimum, the following infomiation concerning the injection and confining zones shall be determined or 
calculated for Class I hazardous waste injection wells: 

(1) Fracture pressure; 

(2) Other physical and chemical characteristics of the injection and confining zones; and 

(3) Physical and chemical characteristics of the fom~ation fluids in the injection zone. 

(e) Upon con~pletion, but prior to operation, the owner or operator shall conduct the following tests to verify 
hydrogeologic characteristics of the injection zone: 

(1) A piuiip ta t ;  or 

(2) Lnjectivity tests. 

(f) The Director shall have the opportunity to witness all logging and testing by this Subpart. The owner or 
operator shall submit a schedule of such activities to the Director 30 days prior to conducting the first test. 

Sec. 146.67 Operating requirements 

(a) Except during stimulation. the owner or operator shall assure that injection pressure at the wellhead does not 
exceed a nmaximum which sh~ill be calculated so as to assure that the pressure in the injection zo~w during 
injection does not initiate new fractures or propagate existing fractures in the injection zone. The owner or 
owrator shall assurc. that the ii~jectio~l pressure does not initiate fractures or propagate existing fractures ill tl~e 
confining zone, nor caust: the movement of injection or fornmation fluids into a USDW. 

(b) Lnjection between the outerniost casing protecting USDWs and the well bore is prohibited. 

(c) The owner or operator shall niahltain an annulus pressure that exceeds the operating bijection pressure, unless 
the Director detern~ines that such n requirt.nient might ham) the integrity of the well. The fluid in the annulus 
shall hc noncorrosive, or shall contain a corrosioi~ inhibitor. 

(d) The owner or operator shall maintain mechanical integrity of the injection well at all times. 

(e) Pemmit requirements for owners or owrators of hazardous waste wells which inject wastes which have the 
potential to react with the injection fom~ation to generate gases shall include: 

(1) Conditions limiting the temperature, pH or acidity of the injected waste; and 

(2) Procedures necessary to assure that pressure unbalances which might cause a backflow or blowout do not 
occur. 

(f) The owner or operator shall install and use continuous recording devices to monitor: the injection pressure; 
the flow rate, volume, and ternperahire of injected fluids; and the pressure on the annulus between the tubing and 
the long string casing, aid shall install and use: 

(I) Automatic alarm and auton~atic shut-off systenls, designed to sound and shut-in the well when pressures and 
flow rates or other paranieters approved by the Director exceed a range andlor gradient specified in the permit; 
or 



(2) Auton~atic a l m s ,  designed to sound when the pressures and flow rates or other parameters approved by the 
Director exceed a rate and/or gradient specified in the permit, in cases where the owner or operator certifies that 
a trained operator will be on-site at all times when the well is operating. 

(g) If an automatic alarn~ or shutdown is triggered, the owner or operator shall immediately investigate and 
identify as expeditiously as possible the cause of the alarm or shutoff. If, upon such investigation, the well 
appears to be lacking mechanical integrity, or if monitoring required under paragraph (f) of this section otherwise 
indicates that the well may bt: lacking mechanical integrity, the owner or operator shall: 

(1) Cease injection of waste fluid. unless authorized by the Director to continue or resume injection. 

(2) Take all necessary steps to determine the presence or absence of a leak; and 

(3) Notify the Director within 24 hours after the alarnl or shutdown. 

Q If a loss of n~echanical integrity is discovered pursuant to paragraph (g) of this section or during periodic 
mechanical integrity testing. the owner or operator shall: 

( I )  lnunediately cease injection of waste fluids; 

(2) Take all steps reasonably ncccssary to detcrnlule whether there may have k e n  a release of hazardous wastes 
or hazardous wastc constitl~znts into any unauthorized zone; 

(3) Notify the Director within 24 hours after loss of mechanical integrity is discovered; (4) Notify the Director 
when injection can be cxpectcd to resume; and 

(5) Rcstc~re and demc~nsaatc lnechanical integrity to the satisfaction of the Director prior to resuming injection of 
waste fluids. 

(i) Whenever the owner or operator obtai i~ evidence that there may have been a release of injected wastes into 
an unauthorized zone: 

(1) The owner or oplrator shall immediately case injection of waste fluids, and: 

(i) Notify the Director within 7-4 hours of ohtaiiliilg such evidence; 

(ii) Take all necessary steps to identify and characterize the extent of any release; 

(iii) Coniply with any remediation plan specified by the Director; (iv) Implement any remediation plan approved 
by the Director; and 

(v) Where such release is into a USDW currently serving as a water supply, place a notice in a newspaper of 
general circulation. 

(2) The Director may allow the operator to resunle injection prior to conlpleting cleanup action if the owner or 
operator demonstrates that the injection operation will not endanger USDWs. 

a) The owner or oprator shall notify the Director and obtain his approval prior to conducting any well 
workover. 

Sec. 146.68 Testing and monitoring requirements. 

Testing and nlonitoring requirelllents shall at a minimum include: 



(a) Monitoring of the injected wastes. (1) The owner or operator shall develop and follow an approved written 
waste analysis plan that describes the procedures to be carried out to obtain a detailed chemical and physical 
analysis of a representative sanlple of the waste, including the quality assurance procedures used. At a minimum, 
the plan shall specify: 

(i) The paranenters for which the waste will be analyzed and the rationale for the selection of these parameters; 

(ii) The test methods that will be used to test for these parameters; and 

(iii) The sampling method that will be used to obtain a representative sample of the waste to be analyzed. 

(2) The owner or oprator shall repeat the analysis of the injected wastes as described in the waste analysis plan 
at frequencies specified in the waste analysis plan and when process or operating changes occur that may 
significantly alter the characteristics of the waste stream. 

(3) The owner or operator shall conduct continuous or periodic monitoring of selected parameters as required by 
the Director. 

(4) The owner or operator shall assure that the plan remains accurate and the analyses remain representative. 

(b) Hydrogeologic compatibility determination. The owner or operator shall submit information de~nonsaating to 
the satisfaction of the Director that the waste strean1 and its anticipated reaction products will not alter the 
pern~eability, thickness or other relevant characteristics of the confining or injection zones such that they would 
no longer meet the requirements specified in Sec. 146.62. 

(c) Conlpatibility of we11 materials. (1) The owner or operator shall demonstrate that the waste sac an^ will be 
conlpatible with the well materials with which the waste is expected to come into contact. and subnlit to the 
Director a dcscription of the u~zthodology used to make that determination. Conlpatibility for purposes of this 
requirement is established ifcontact with injected fluids will not cause the well materials to fail to satisfy any 
design requirenlent imposed under Sec. 146.65(b). 

(2) The Director shall require continuous corrosion nloiutoring of the construction materials used in the well for 
wclls injecting corrosive waste, and nlay require such mo~litorii~g for other waste, by: 

(i) Placing coupons of thc \vt.ll constr~~ction materials in contact with the \vastc strean; or 

(ii) Routing the waste strean through a loop constructed with the nlaterial used in the well; or 

(iii) Using an alternative method approved by the Director. 

(3) If a corrosion nlonitoring program is required: (i) The test shall use materials identical to those used in the 
consauction of the well, and such materials must be continuously exposed to the operating pressures and 
tenlperatures (measured at the well head) and flow rates of the injection operation; and 

(ii) The owner or operator shall monitor the materials for loss of mass, thickness, cracking, pitting and other 
signs of corrosion on a quarterly basis to ensure that the well components meet the mininlunl standards for 
nlaterial strength and prfonnance set forth in Sec. 146.65(b). 

(d) Periodic mechanical integrity testing. In fulfilling the requirements of Sec. 146.8, the owner or operator of 
a Class I hazardous waste injection well shall coilduct the mechanical integrity testing as follows: 

(1) The long string casing, h~jection tube, and annular seal shall be tested by means of an approved pressure test 
with a liquid or gas annually and whenever there has been a well workover; 



(7) The results of monitoring prescribed under Sec. 146.68. 

(b) Reporting, within 30 days or with the next quarterly report whichever comes later, the results of: 

( I )  Periodic tests of mechanical integrity; 

(2) Any other test of the injection well conducted by the permittee if required by the Director; and 

(3) Any well workover. 

Sec. 146.70 Information to be evaluated by the Director. 

This section sets forth the information which must be evaluated by the Director in authorizing Class I hazardous 
waste hljection wells. For a new Class I hazardous waste injection well. the owner or operator shall submit all 
the inforn~ation listed below as part of the pcnnit application. For an existing or converted Class I hazardous 
waste injection well, the owner or opcrator shall submit all information listed below as part of the permit 
application except for those items of infornlation which are current, accurate, and available in the existing pennit 
file. For both existing and new Class I hazardous waste injection wells, certain maps, cross-sections. tabulations 
of wells within the area of review and other data may be included in the application by reference provided the! 
are cuu-rcnt and readily available to the Director (for exan~ple, in the permitting agency's files) and sufficiently 
idcntifiable to be retrieved. In cases where EPA issues the pcrmit. all the ulfomlation in this section must bc 
submitted to the Administrator or his designee. 

(a) Prior to the issuance of a pem~it  for an existing Class I hazardous waste injection well to operate or the 
construction or conversion of a new Class I hazardous waste injection well, the Director shall review the 
following to assure that the requiren~ents of this Part and Part 144 are met: 

(1) h~formation required UI Sec. 133.31; 

(2) A nlap showing the injection well for which a permit is sought and the applicable area of review. Within the 
area of review, the map must show the number or name and location of all producing wells, injection wells, 
abandoned wells, dry holes, surface bodies of water. springs, mines (surface and subsurface), quames, water 
wells and other pertinent surface features, including residences and roads. The map should also show faults, if 
known or suspectctl: 

(3) A tr~bulation of all wells witlun the area of review which penetrate the proposed injection zone or confining 
zone. Such data shall include a description of each well's type, construction, date drilled, location, depth, record 
of plugging and/or corn ple tisn aid any additio~llal information the Director may require; 

(4) The protocol followed to identify, locate and ascertain the condition of abandoned wells within the area of 
review which penetrate the injection or the confining zones; 

(5) Maps and cross-sectiols indicating the general vertical and lateral limits of all underground sources of 
drinking water within the area of review, their position relative to the injection formation and the direction of 
water movement, where known, in each underground source of drinking water which may be affected by the 
proposed injection; 

(6) Maps and cross-sections detailing the geologic structure of the local area; 

(7) Maps and cross-sections illustrating the regional geologic setting; 

(8) Proposed operating data; 

(i) Average and maximtun daily rate and volunle of the fluid to be injected; and 



(2) The bottom-hole cement shall be tested by means of an approved radioactive tracer survey annually; 

(3) An approved temprature, noise. or other approved log shall be run at least once every five years to test for 
movement of fluid along the borehole. The Director may require such tests whenever the well is worked over; 

(4) Casing inspection logs shall be run at least once every five years unless the Director waives this requirement 
due to well construction or other factors which linlit the test's reliability; and 

(5) Any other test approved by the Director in accordance with the procedures in Sec. 146.8(d) may also Ix: 
used. 

(e) Ambient monitoring. (1) Based on a site-spcific assessment of the potential for fluid movement from the 
well or injection zone, and on the potential value of monitoring wells to detect such movement, the Director shall 
require the owner or operator to develop a n~o~iitoring program. At a minimutnl, the Director shall require 
monitoring of the pressure buildup in the injection zone annually, including at a minimum, a shut down of the 
well for a time sufficient to conduct a valid observation of the pressure fall-off curve. 

(2) When prescribing a monitoring systeni the Director nlay also require: 

(i) Co~itinuous nlonitori~lg for pressure changes in the fust aquifer overlying the cod~lllllg zone. When such a 
well is ilistallcd, the owucr or operator sliall, on a quarterly basis, san~ple the aquifer and analyze for co~stituents 
slxcifierl by the Director; 

(ii) The use of indirect, geophysical techuques to detennine the psition of the waste front, the water quality in 
a fornlation designated by the Director. or to provide other site specific data; 

(iii) Periodic nlonitoring of the ground water quality in the fist aquifer overlying the injection zone; 

(iv) Periodic monitoring of the ground water quality in the lowermost USDW; and 

(v) Any additional monitoring necessary to detennine whether fluids are moving into or between USDWs. 

(f) The Director nlay require seisnlicity monitoring when he has reason to believe that the injection activity may 
have the capacity to cause seismic distruhanccs 

Sec. 136.69 Reprting requirements. 

Reporting requirements shall, at a nlilimunl, include: 

(a) Quarterly reports to the Director containing: 

( 1 )  The maximum i~~jection pressure; 

(2) A description of any evcnt that exceeds operating parameters for annulus pressure or injection pressure as 
specified in the pemlit; 

(3) A description of any evcnt which triggers an alarm or shutdown device required pursuant to Sec. 146.67(f) 
and the response taken; 

(4) The total volume of fluid injected; 

(5) Any change in the annular fluid volume; 

(6) The physical, chemical and other relevant characteristics of injected fluids; and 


