Technical Memorandum:
Evaluation of Potential “Hot Spot” Occurrences and Removal
For Radiologically Impacted Soil
West Lake Landfill OU-1

INTRODUCTION

The West Lake Landfill Superfund Site consists of two Operable Units (OUs). OU-1
includes two areas, Areas 1 and 2, where radiologically impacted soil was mixed with
municipal solid waste and construction debris. A Remedial Investigation report was
previously completed for OU-1 (EMSI, 2000). A draft Feasibility Study (FS) for OU-1
was developed to identify and evaluate potential remedial alternatives for the radiological
impacted soils present in Areas 1 and 2 of the West Lake Landfill (EMSI, 2000).

During the development of remedial alternatives in the FS, the Respondents considered
the potential presence of “hot spots” and evaluated the potential need for consideration of
hot spot removal as part of the remedial alternative evaluation for OU-1. For CERCLA
municipal landfills such as the West Lake Landfill, EPA guidance indicates that “hot
spots consist of highly toxic and/or highly mobile material and present a potential
principal threat to human health and the environment.” (EPA, 1993). EPA guidance
further states that “Hot spots at CERCLA municipal landfills typically consist of liquids,
buried drums or other highly mobile and toxic wastes that are present in a discreet area or
portion of the landfill.” As discussed further below, the FS concluded that there are no
“hot spots” in the West Lake Landfill, and that implementation of hot spot removal as
part of the remedial actions that may be undertaken for OU-1 is not warranted based on
EPA guidance. Moreover, it is not practical and could potentially result in unacceptable
risks to remediation workers. The additional risks involved in a hot spot removal
significantly exceed the risks of leaving the waste in place as proposed in the FS.

The EPA Remedial Project Manager (RPM) requested at a June 14, 2000 meeting that the
OU-1 Respondents prepare a separate technical memorandum addressing the evaluation
of potential hot spots and possible removal of such hot spots. Specifically, at the June 14,
2000 meeting among EPA, a representative of the Missouri Department of Natural
Resources (MDNR) and the Respondents, the EPA RPM requested the Respondents to
submit a technical memorandum to evaluate potential “hot spot” removal of
radiologically impacted soil present in Areas 1 and 2 of OU — 1. This memorandum
responds to that request. A quantitative evaluation of the costs and risks associated with
hot spot removal, however, requires that the Respondents proceed on the basis of an
assumed volume of hot spot material. Because there are no “hot spots” at the West Lake
Landfill, no basis exists to make such an assumption. Therefore, any such assumption
would be arbitrary and the estimated costs would not be meaningful. Accordingly, the
analysis that follows is primarily a qualitative analysis.
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In evaluating the applicability of hot spot removal for OU-1, this memorandum
summarizes the applicability to OU-1 of the use of the presumptive remedy of
containment for municipal landfill sites; provides a discussion from EPA guidance
regarding how “hot spots” should be addressed; includes a quantitative discussion of
potential risks to workers and the public associated with excavation of filled material and
removal of radionuclides within Areas 1 and 2 that are dispersed within soil material that
is further dispersed throughout the overall, heterogeneous matrix of municipal refuse,
construction and demolition debris and other, non-impacted soil materials; and concludes
that hot spot removal for OU-1 at the West Lake Landfill is not appropriate based on
EPA guidance documents.

APPLICATION OF THE PRESUMPTIVE REMEDY TO OU-1 AT THE WEST
LAKE LANDFILL

Section 300.430(a)(ii1)(B) of the NCP contains the expectation that engineering controls,
such as containment, will be used for waste that poses a relatively low long-term threat or
where treatment is impracticable (USEPA, 1990). The preamble to the NCP identifies
municipal landfills as a type of site where treatment of the waste may be impracticable
because of the size and heterogeneity of the contents (55 FR 8704). Waste in CERCLA
landfills usually is present in large volumes and is a heterogeneous mixture of municipal
waste frequently co-disposed with industrial and/or hazardous waste. Because treatment
is usually impracticable, EPA generally considers containment to be the appropriate
response action, or the “presumptive remedy” for the source areas of municipal landfill
sites (USEPA, 1993).

Based upon EPA experiences at numerous CERCLA municipal landfill sites and as a
result of the initiatives undertaken as part of the Superfund Accelerated Cleanup Model,
EPA has initiated use of and developed presumptive remedies for specific types of sites,
contaminants, or both, including CERCLA municipal landfill sites. Based upon its
experience, EPA has identified the following components for consideration in applying
the presumptive remedy approach for source area containment at CERCLA municipal
landfills:

e Landfill cap;

e Source area ground-water control to contain plume;
e Leachate collection and treatment;

e Landfill gas collection and treatment, and/or

e Institutional controls to supplement engineering controls.
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EPA’s Remedial Project Manager (RPM) has previously indicated that the presumptive
remedy for CERCLA municipal landfills should be considered in the development and
evaluation of potential remedial alternatives for the West Lake Landfill. Occurrences of
radionuclides within Areas 1 and 2 are dispersed within soil material that is further
dispersed throughout the overall, heterogeneous matrix of municipal refuse, construction
and demolition debris and other, non-impacted soil materials. Consequently, excavation
of the radiologically impacted materials for possible ex situ treatment techniques or
possible offsite disposal is impracticable.

Of the source containment options identified by EPA as part of the presumptive remedy
approach, the landfill cap and institutional control actions are considered applicable to
Areas 1 and 2. As there is no plume of groundwater contamination associated with Areas
1 and 2, source area ground-water control is not applicable to Areas 1 and 2. With the
possible exception of the intermittent and highly localized seep in the southwestern
portion of Area 2, no leachate discharge has been identified from Areas 1 and 2. Based
on the results of the radon monitoring conducted during the RI, collection or control of
radon gas is not considered necessary.

The West Lake Landfill site had been used for waste disposal and other industrial
activities for approximately 50 years and will remain a waste disposal site forever
regardless of any remedial actions that may be taken with respect to OU-1. As discussed
in the FS, existing institutional controls will continue to be used to control current and
future use of the entire West Lake Landfill and Areas 1 and 2 in particular. Institutional
controls along with the existing landfill fencing are used to control and restrict access to
Areas 1 and 2. The existing institutional controls consist of a deed restriction recorded in
June 1997 against the entire landfill prohibiting residential use and groundwater use. An
additional deed restriction was recorded in January 1998 restricting construction of
buildings and underground utilities and pipes within Areas 1 and 2. These deed
restrictions cannot be terminated without the written approval of the current owners,
EPA, and MDNR. Also, as part of all alternatives in the FS except the No Action
alternative, additional institutional controls in the form of additional deed restrictions
would be implemented to prevent or control potential future uses of Areas 1 and 2 not
currently expressly restricted. For example, construction of office buildings or other
commercial or industrial structures could be performed in areas adjacent to Areas 1 and 2
in the future. As part of this type of development, there may be an expectation of using
Areas 1 and 2 for ancillary uses such as landscaping, parking lots, or open storage. An
additional deed restriction would be implemented to prevent use of Areas 1 and 2 for
parking lots, employee recreation, open storage or other similar uses that may be
ancillary to future commercial/industrial development of the landfill areas outside of
Areas 1 and 2.

In addition, irrespective of the radiologically impacted soil present in Areas 1 and 2 of
OU — 1, the entire West Lake Landfill Superfund Site is a landfill and will remain a
landfill. The Missouri Solid Waste Rules (10 CSR 80) require owners of solid waste
disposal areas, as part of closure of the solid waste disposal area to “Submit evidence to
the department that a notice and covenant running with the land has been recorded with
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the recorder of deeds in the county where the sanitary landfill is located. The notice and
covenant shall specify ..... that the use of the land in any manner which interferes with
closure plans, and post-closure plans filed with the department, is prohibited.”

EPA GUIDANCE ON “HOT SPOTS” RELATIVE TO RADIOLOGICALLY
IMPACTED SOIL AT THE WEST LAKE LANDFILL

EPA’s guidance for presumptive remedies at CERCLA municipal landfill sites also
describes issues to be addressed related to the characterization and possible treatment of
“hot spots”. Hot spots consist of highly toxic and/or highly mobile material and present a
potential principal threat to human health or the environment (EPA, 1993). EPA
guidance (EPA, 1993) states that “The overriding question is whether the combination of
the waste’s physical and chemical characteristics and volume is such that the integrity of
the new containment system will be threatened if the waste is left in place.” Neither the
physical nor chemical characteristics of the radiologically impacted materials in OU-1
will affect the integrity of a containment system (landfill cover). Consequently, the
answer to the overriding question in determining whether hot spot removal is appropriate
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal
landfill sites would not be threatened if the radiologically impacted soil is left in place.
Hot spot removal is not considered appropriate for OU-1.

Excavation or treatment of hot spots is generally practicable where the waste type or
mixture of wastes is in a discrete, accessible location of a landfill. EPA guidance
provides that a hot spot should be large enough that its remediation would significantly
reduce the risk posed by the overall site, but small enough that it is reasonable to consider
removal or treatment.

EPA guidance identifies four questions to be addressed to determine whether
characterization and/or treatment of hot spots are warranted. All four of these questions
must be answered in the affirmative to support a decision to characterize and treat hot
spots. These four questions are as follows:

e Does evidence exist to indicate the presence and approximate location of waste?

e Is the hot spot known to be principal threat waste?

e Is the waste in a discrete accessible part of the landfill?

e Is the hot spot known to be large enough that its remediation will reduce the threat
posed by the overall site but small enough that it is reasonable to consider

removal (e.g., 100,000 cubic yards or less)?

As to the first question, reliable historic information regarding the location of the
radionuclide materials does not exist. Surveys and sampling conducted as part of the RI
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have identified the general locations of the occurrences of the radiologically impacted
materials within Areas 1 and 2. Results of the RI investigations indicate that the
radiologically impacted soil material is dispersed both laterally and vertically throughout
the overall, heterogeneous matrix of municipal refuse, construction and demolition
debris, and unimpacted soil cover material. Therefore, the exact location, boundaries and
extent of the radiologically impacted materials cannot be precisely located and can only
be approximately estimated. The answer to the first question is no.

Principal threat wastes addressed by the presumptive remedy guidance for which hot spot
remediation is most likely to be appropriate include liquids, areas contaminated with high
concentrations of toxic compounds, and highly mobile material. As defined in A Guide
to Principal Threat and Low Level Threat Wastes (USEPA, 1991), principal threat wastes
are “those source materials considered to be highly toxic or highly mobile that generally
cannot be reliably contained or would present a significant risk to human health or the
environment should exposure occur.” “Source material” is defined in the principal threat
guidance as material that includes or contains hazardous substances, pollutants or
contaminants that act as a reservoir for migration of contamination to groundwater, to
surface water, to air, or act as a source for direct exposure. The guidance also states that
no threshold level of toxicity/risk has been established to equate to a “principal threat”,
but that where toxicity and mobility of source material combine to pose a potential risk of
1 x 107 or greater, generally treatment alternatives should be considered.

Radiologically impacted materials at the West Lake Landfill occur in soil material, not
liquids. The radionuclides are not present in a discrete area, unit, or zone of the landfill.
Specifically the radiologically impacted soils are interspersed within the overall landfill
matrix at depths ranging from the ground surface to over 20 feet below ground surface,
making retrieval of the impacted materials impracticable. Similarly, the types of
radionuclides, and the presence of the radionuclides in soil material, result in the
radionuclide occurrences at the West Lake Landfill being generally immobile. Therefore,
in accordance with the guidance, the radiologically impacted materials are not considered
a source material or principal threat waste. The answer to the second question is no.

As the radionuclides are not located in a discrete area, the answer to the third question is
no and hot spot removal is not appropriate. This conclusion is further supported by
answering the “overriding question” of “whether the combination of the waste’s physical
and chemical characteristics and volume is such that the integrity of the new containment
system will be threatened if the waste is left in place.” (EPA, 1993) As discussed in the
OU-1 Feasibility Study (EMSI, 2000), no significant risk to human health or the
environment would occur if a containment remedy were implemented at the Site. There
is no indication of widespread or even significant groundwater contamination from the
radionuclides at the site and evaluations conducted as part of the RI report indicate that
potential future migration is limited and should not significantly affect the underlying or
downgradient groundwater quality. The only significant exposure pathways identified by
the Baseline Risk Assessment (BRA) entailed gamma radiation from or direct contact
with radiologically impacted soil. Both of these exposure pathways could be addressed
through installation of a containment (landfill cover) system, supplemented with
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institutional controls. Radiologically impacted soil at the West Lake Site can easily and
effectively be isolated through installation of a cover system. Neither the physical nor
chemical characteristics of the radiologically impacted materials will affect the integrity
of the landfill cover. Consequently, the answer to the overriding question in determining
whether hot spot removal is appropriate is that the integrity of the containment remedy
presumed by EPA for CERCLA municipal landfill sites would not be threatened if the
radiologically impacted soil is left in place, and hot spot removal is not appropriate.

As to the fourth question, removal of the radionuclides would require excavation of
approximately 130,000 cubic yards of refuse containing radiologically impacted soil plus
an additional approximately 120,000 cubic yards of refuse present as overburden that is
not expected to contain radiologically impacted soil. This combined volume of over
approximately 250,000 cubic yards is substantially greater than the volume of 100,000
cubic yards or less that is considered by the guidance to be reasonable for removal.
Therefore, excavation and offsite disposal of refuse containing radiologically impacted
soil is not reasonable and not warranted.

As stated above, EPA guidance identifies four questions to be addressed to determine
whether characterization and/or treatment of hot spots are warranted and all four of these
questions must be answered in the affirmative to support a decision to characterize and
treat hot spots. None of the four questions can be answered in the affirmative.
Therefore, hot spot removal is not appropriate and not warranted. This conclusion is
consistent with the evaluation of the overriding question of whether hot spot removal is
necessary to protect the integrity of the containment remedy presumed by EPA for
CERCLA municipal landfill sites.

THEORETICAL LIMITATIONS TO REMOVAL AND OFFSITE DISPOSAL OF
RADIOLOGICALLY IMPACTED SOIL

As previously discussed, the radiologically impacted materials are present in soil material
contained within the overall matrix of municipal refuse, construction and demolition
debris and unimpacted soil, making retrieval of the impacted materials impracticable.
Despite the conclusion that hot spot removal is not necessary, and to address EPA’s
request that hot spot removal scenarios be discussed, the following paragraphs present
theoretical limitations to removal and off-site disposal of radiologically impacted soils.
Excavation and offsite disposal of radiologically impacted soil would require either:

1. Excavation, loading, offsite transport via truck, offloading and transfer to railcars,
and subsequent transport to an out-of-state facility for disposal of large volumes
of municipal solid waste and debris that contains both radiologically impacted and
non-impacted soil; or alternatively

2. Excavation of the solid waste and soil followed by screening or other physical
separation of the radiologically impacted soil from the solid waste followed by
loading, offsite transport via truck, off-loading and transfer to railcars, and
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subsequent transport to an out-of-state facility for disposal of the soil fraction
along with re-disposal onsite of the excavated refuse and debris.

If the first option were to be selected, a large volume, greater than the 100,000 cubic yard
upper limit suggested in EPA’s CERCLA Municipal Landfill guidance document as
reasonable to consider for removal, would need to be excavated and sent for offsite
disposal. This transportation would likely involve highway trucks travelling
approximately 20 miles one-way or more on local roads and highways involving
approximately 5,000 to 10,000 truck trips. The material would subsequently be
transferred from the trucks to railcars at a truck/rail car transfer facility that would need
to be built in the St. Louis area, and subsequent rail transport to an out-of-state disposal
facility located in Utah, Texas, Washington or elsewhere. The rail distance to the Utah
facility would be approximately 1,600 miles.

Under the second option, the radiologically impacted soil fraction would, to the
maximum extent possible, initially be separated from the excavated refuse to reduce the
total volume of material to be disposed offsite. Separation of the soil from the refuse and
debris would be performed using a grizzly and/or vibrating screen. The act of screening
would result in mixing of the more highly impacted soil with less impacted and
unimpacted soil. After screening, the impacted soil would be loaded into trucks for
transport to the rail transfer facility and subsequent rail transport to an out-of-state
disposal facility as described above.

Removal of the highest levels of radionuclide occurrences from Area 2 would not
eliminate the need for or reduce the scope of potential containment measures. It is
unrealistic to assume that all of the radiologically impacted soil could be removed as
portions of this soil occur at depths of 10 to 20 feet below ground surface. Consequently,
there would still exist a need for implementation of a containment system. Furthermore,
even if excavation of the refuse, debris and soil with attendant offsite disposal of
impacted soil and refuse were to occur, it would not alleviate the need for installation of a
cover system, as the site would still remain a municipal solid waste landfill. After
completion of the excavation activities, the excavations would have to be filled and/or
graded out, the surface of the landfill would have to be graded and contoured and a new
cover system would have to be installed. Consequently, excavation of the radiologically
impacted soil does not eliminate the need for or reduce the scope of installation of a new
landfill cover system.

In contrast, containment measures, such as capping, can effectively address both the

potential areas of higher levels of radionuclides as well as the overall extent of
radionuclides in Areas 1 and 2 and the adjacent solid wastes.

POTENTIAL RISKS ASSOCIATED WITH REMOVAL OF RADIONUCLIDES

Excavation and offsite disposal of radiologically impacted soil pose potential risks to
both remediation workers and other onsite workers as well as to the public at large.
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Screening of the refuse to separate out the soil material would be a difficult, time- and
labor-consuming and potentially hazardous activity. Screening of refuse material would
necessitate use of personnel to remove plastic, wood and other material that would
otherwise clog or foul the screens. In addition to the physical hazards associated with
such activities (i.e., slip, trip and fall, crushing or laceration from contact with moving
machinery, etc.) such workers would also be exposed to elevated levels of gamma
radiation for which practical, effective protection could not be readily and/or effectively
implemented.

Regardless of which two options for removal and offsite disposal of radiologically
impacted soil might be considered, extensive amounts of earth and waste moving activity
would be required with the attendant potential for accidents between equipment and/or
between equipment and workers. Transport of wastes by such a large number of truck
and railcar trips poses real and potentially severe potential for additional accidents or
possibly deaths. Moving any material across the country increases the amount of traffic
on public roads and railways.

It is estimated that approximately 130,000 cubic yards of material would have to be
removed from the site if off-site disposal is implemented. Assuming 20 cubic yards per
truckload, moving this volume of material would require approximately 6,500 trips by
heavy trucks on public roads. If the distance to the railhead were 20 miles, then the total
round trip distance by the hauling fleet on public roads would be about 260,000 miles.
Data collected between 1988 and 1997 by the National Highway Traffic Safety
Administration demonstrates that, on average, for every 1,168,310 miles a heavy truck
travels on public roads, there is a chance of an accident involving injury or death
(NHTSA, 1998). This implies that the risk of an injury or fatality from hauling materials
to a railhead from the site is about 2 x 107"

Using the same volume assumptions discussed above, it would require about 1,300
gondola railcar loads of material, or approximately 13 100-car trainloads. If the round
trip rail distance to a disposal facility is about 3,200 miles, the total rail distance for oft-
site disposal is about 42,000 miles. Data collected by the Federal Railroad
Administration shows that between 1994 and 1998, for every 42,720 miles traveled by
rail, an accident involving an injury or death occurred (USDOT), 1999). This implies
that the risk of injury or death for the rail transport portion of the alternative is
approximately 1.0.

The combined transportation risk for this alternative is on the order of 1.0, indicating that
there is a real risk of injuring or killing someone every time off-site disposal is selected as
an option. This combined transportation risk is in contrast with the current no-action risk
from the Baseline Risk Assessment (Auxier, 2000) of 4 x 107 to the groundskeeper.
Future risks to a hypothetical storage yard worker, assuming no engineered controls were
placed on the site were calculated to be 4 x 10™*. Thus, the combined transportation risk
of disposing the material offsite is between 2,500 and 25,000 times greater than the
calculated risk associated with leaving the material in place under a no-action scenario.
Implementation of a capping alternative would reduce the onsite risk and therefore

Technical Memorandum: Evaluation of Potential “Hot Spot”
Occurrences and Removal for Radiologically Impacted Soil
Draft Feasibility Study - West Lake Landfill OU-1

9/8/00 Page 8



further increase the difference in risks associated with offsite disposal compared to an
onsite remedy.

Furthermore, due to the nature of the loading and transfer activities, it is expected that the
truck and train transport would occur using covered loads; however, in the event of an
accident, a real possibility exists that soil and refuse material could be exposed or
possibly spilled on the roadways or rail lines.

The West Lake Landfill, as with all municipal landfills, also contains methane gas.
Consequently, excavation of refuse at the landfill poses a potential risk for explosion
hazard and creation of a landfill fire. In addition to potential physical and radiological
hazards posed by excavation, regardless of the approach selected, removal of the
impacted soil would require excavation of large volumes of the landfill and handling of
large volumes of partially decomposed refuse with the attendant odor emissions.
Although there are techniques that can be considered to reduce odor emissions, it
unrealistic to assume that all of the odors that would emanate from decades-old refuse
could be controlled. Consequently, it is highly likely that odor emissions would affect
nearby properties and be a source of nuisance, discomfort and possibly even illness to
adjacent receptors.

CONCLUSION

The overriding question posed by EPA guidance regarding potential hot spot removal is
whether the combination of the waste’s physical and chemical characteristics and volume
is such that the integrity of the new containment system will be threatened if the waste is
left in place. Neither the physical nor chemical characteristics of the radiologically
impacted materials will affect the integrity of the landfill cover. Consequently, the
answer to the overriding question in determining whether hot spot removal is appropriate
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal
landfill sites would not be threatened if the radiologically impacted soil is left in place,
and hot spot removal is not appropriate.

Further characterization, evaluation, and excavation/offsite disposal of potential “hot
spots” within Areas 1 and 2 is not warranted. The radiologically impacted materials in
Areas 1 and 2 are dispersed throughout the soil material contained within the overall
matrix of municipal refuse, construction and demolition debris and unimpacted soil,
cannot be classified as a “hot spot” as defined in EPA guidance, and are not known to be
a principal threat waste as defined by EPA. The chemical and physical characteristics of
the impacted material will not adversely affect the cap called for by the presumptive
remedy. Furthermore, based on the evaluation of the four factors identified by EPA,
implementation of “hot spot” removal as part of the remedial actions that may be
undertaken for OU-1 at the West Lake Landfill is not considered practical. In addition,
as discussed above, excavation and subsequent screening of the refuse containing the
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soils with the elevated levels of radionuclides could potentially:

1. Expose remediation workers to physical hazards, gamma exposure and other
unacceptable risks which, in the case of gamma exposure, could not easily or possibly
effectively be mitigated with standard protective equipment;

2. Expose remediation workers, other onsite employees, offsite workers, and possible
other nearby receptors to nuisance or noxious odor emissions; and

3. Expose remediation workers, onsite employees and the public to increased risks
associated with potential accidents and possible spills associated with transportation
by truck and rail of the excavated material to a distant offsite facility.

Consequently, excavation and offsite disposal of “hot spot” material is not considered
practical, effective, beneficial or safe for Operable Unit 1 at the West Lake Landfill.
Furthermore, excavation and offsite disposal of the radiologically impacted soil is
inconsistent with EPA’s established approach for CERCLA Municipal Landfill Sites,
published EPA guidance and the National Contingency Plan.
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Attachment A:
Presumptive Remedy for CERCLA Municipal Landfill Sites



Directive No. 9355.0-49FS

United States Office of EPA 540-F-93-035
Environmental Protection Solid Waste and PB 93963339
Agency Emetgency Response September 1993

SEPA Presumptive Remedy for

CERCLA Municipal Landfill
Sites

Office of Emergency and Remedial Response Quick Reference Fact Sheet

Hazardous Site Controt Divislon 5203G

Since Superfund's inception in 1980, the remedial and removal programs have found that certain categories of sites have
similar characteristics, such as types of contaminants present, types of disposal practices, or how environmental media
are affected. Based on information acquired from evaluating and cleaning up these sites, the Superfund program is
undertaking an initiative to develop presumptive remedies to accelerate future cleanups at these types of sites. The
presumplive remedy approach is one tool of acceleration within the Superfund Accelerated Cleanup Model (SACM),

Presumptive remedies are preferred technologies for common catepories of sites, based on historical patterns of remedy
selection and EPA's scientific and engineering evaluation of performance data on technology implementation. The
ohjective of the presumptive remedies initiative is to use the program’s past experience to streamline site investigation
and speed up selection of cleanup actions. Over time tive remedics are expected to ensure consistency in remedy
selection and reduce the cost and time required to clean up similar types of sites. Presumptive remedies are expected to
be used at all appropriate sites except imder unusual site-specific circumnstances.

This directive establishes contaimment as the presumptive remedy for CERCLA municipal landfills. The framework for
the presumptive remedy for these sites is presented in a streamlining manual entitled Conducting Remedial Investign-
tions/Feasibility Studies for CERCLA Municipal Landfill Sites, February 1991 (OSWER Directive 9355. 3-11). This
directive highlights and emphasizes the importance of certain streamlining principles related to the scoping (planning)
stages of the remedial investigation/feasibility study (RIFS) that were identified in the manpual. The directive also
provides clarification of and additional guidance in the following areas: (1) the level of detml appropnate for risk
assessment of source areas at municipal landfills and (2) the characterization of hot spots.

BACKGROUND

Since the manual's development, the expectation to
contain wastes at municipal landﬁl}s has evolved into a
presumptive remedy for these sites.” lmplementation of

Superfund has conducted pilot projects at four municipal
landfill sites'on the National Pniorities List (NPL) to
evaluate the effectiveness of the manual Conducting
Remedial Investigations/Feasibility Studies for CERCLA
Municipal Landfill Sites (hereafter referred to as “the
manual™} as a streamlining tool and as the framework for
the municipal landfill presumptive remedy. Consistent
with the National Oil and Hazardous Substances Follution
Contingency Plan (or NCP), EPA’s expectation was that
containment technofogies generally would be appropriate
for municipal landfill waste becausc the volume and
heterogeneity of the waste generally make treatment
impracticable. The resuits of the pilots support this
expectation and demonstrate that the manual is an
effective tool for streamlining the RE/FS process for
mumnicipal landfills.

'Municipal landitli sites typically contain a combination of principally
municipal and to a lesser extent hazardous wastes.

the streamlining principles outlined in the manual at the
four pilot sites helped to highlight issues requiring
further clarification, such as the degree to which risk
assessments can be streamlined for source areas and the
characterization and remediation of hot spots. The
pilots also demonstrated the value of focusing
streamlining efforts at the scoping stage, recognizing
that the biggest savings in time and money can be
realized if streamlining is incorporated at the beginning
of the RI/FS process. Accordingly, this directive
addresses those issues identified during the pilots and
highlights streamlining opportunitics to be considered
during the scoping component of the RI/FS.

'See EPA Publication 9203.1-021, SACM Bulletins, Presumptive
Remedies for Municipel Landfil Sites, April 1992, Val, 1, Ne. |, and
February 1993, Vol. 2, No. 1, and SACM Bulletin Presumplive
Remedies, August 1992, Voi. I, No. 3.



Firally while the prinary focws of the mmicipal ardfiil
mamual is on streamlining the RI/FS, Superfund's goal
under SACM is to accderat the ertire cleanup proces.
Other guidance 1ssued under the municipal {andfill
presumptive remredy imitiatie identifies desgn data that

may be collecteddwring the RI/IS to streamlinethe

ovenll responseprocess for thes sies gee Pullication
No. 9355.318FS, Presumptive Remedies: CERCLA
Landfill Caps Data Collectioe Guide, 1o be publisted in
Octcber 1993)

CONTAINMENT AS A PRESUMPTIVE
REMEDY :

Section 300.430(a){11)(B) of the NCP contains the
expectation that engineering controls, such as

cataimen, will be usedfor waste that pasesa relaively
low long-temn threat where treamert is inpractimbie.
The preanble to the NCP identifies municipal landfills
as a type of site wheretreatmentof the waste may be
impracti@ble becawse of the siz and heterogeneity of
the contenits (55 FR. 87(4). Waste in CERCLA landfills
usuallyis presait in largs valumesand is a heergemous

mixtureof municipal waste frequently co-disposd

with industrial and/or hazardous waste. Because
treatment usually is impracticable, EPA generally
consides containmentto be the appropiate resporse
action, or the “presumptive remedy,” for the source

areas of mumicipal landfill sites.

The presumptive remedy for CERCLA municipal

landfll sites relates primarily to containmert of the

landfill rmass and calledion and/ar treatrent of Iandfill

gas.In additim, measuresto control landfillleachate,
affected grourd water at the perimeter of the landfill,

- anfor vppradent gramd-waterthatis cawing satratin
of the Jandfill mass may be inplanented as part of the
presumpive remedy.

The presumptire remealy does not addess exposure
patlmays outside the sowrce area (landfill), nor does it
include the longtemn ground-vater responseaction.
Additional RI/FS actinities inchuding a risk assessment,
will need to be performed, as appropriate, to addess
thoseexposurepathways outside the soure area It is
expected that RI/FS activities addressing exposure
patlvays cutside the source genenally will recanducted
canourrertly with the streamiined RIUFS for the landfill
source presumptiveremedy. A response action for
expasus pathways outsidethe source {if any) maybe
seleded together with the presumptive remedy (thereby
devebping a comprehensive site response) or as an
operle unit sepamte from the presumptiveremedy.

Highligt 1 identifiesthe carponents of the presurptive
renedy. Response actions selected for individual sites
will include only those camponents that are necesary,
esed on site-speafic conditins.

Highlight 1: Components of
the Presumptive Remedy:
Source Contalnment

»  Landill cap

+  Source area ground-water control
to containplume;

. Leachate collectionand treatmaent;

» Landfill gas ccliection and
treament; andbr

. Inditutbna contrds to supplement
engineging conyols.

The EPA (or State) site mareger will make the initial
decisionof whethera particularmumnicipal landfifl site
is suitable for the presumptiveremedy or whethera

more conmrehensive RIVES is required. Gerenlly, this

detamination will depend on whether the site is suitsble

for a streamlinedrisk evaluation as descibedon page
4. The comrmwity, state, and potentially respomible
parties (PREs) should be notifed that a presumptive
rerredy is being considered for the site before work on

the RI/FSworkplan is initiated The notifiation may
takethefamofa factsheet,a notoicdn a localnevepapr,
and/ar a public meetirg,

Use of the presumptive renedy eliminates the need for
the initial identification and screening of altematives
during the femibiliy study (FS). Sectim 300.430(e) 1)
of the NCP statss that, "... the leadagency shall include
art altematives sareening step, when peeded, {emphasis
added) to select a reasonable mumber of altenatives for
detailel amalysis.”

EPA conducted an analysis of potentially available
technologies for municpal landfills and found that
certain techndogies are routinely and appropriately
screered out on the bass of effectiveness, feashility, or
cost (NCP Sedtion 300.430(e)(7)). (See Appendix A to
this directive and “Feasibility Study Analysis for
CERCLA Municipal Landfills,” September 1993
availableat EPA Headquatters and Regimal Offices.)
Basad on this amlysis the universe of altenativs that
will be analyzed in detail may be limited to the
compomrnts of the containmentremedy identified in
Highlight 1, unless site-specific conditions dictate
othervise or altematives are consickred that wer not
addressed in the FS analysis. The FS amalysis docwrnent,
together with this directive, must be included in the
administrative record for each municipal landfill
presumptiveremedysite to suppat elimination of the
initial identification and screening of site-specific -
alternatives. Further detailed and comprehensive



supporting materials (e.g., FS reports included in
analysis, technical reports) can be provided by
Headquarers, as needed.

Whie the univase of altgmatives io address the landfil
souce wil be limied to those component idenified in
Heghlght 1, potmtil alematves that mayexistfor each
component or combinations of components may be
evaluated in the detailed analysis. For example, one
compomnt of the presumptve remedy is sowrce area
ground-water control. If appropriate, this comporent
may be accomplished in a numter of ways, inchiding
pump and treat, slurry walls, etc. These potential
alematves may then be combined with other commnent
of the presumptive remedy to develop a range of
containment alternatives suitable for site-specific
condtions. Respons akematves mist thenbe evahaed
in detail against the nine criteda identified in Section
300.430(e)(9 of the NCP. The detailed analysis will
identify site-spedfic ARARsand devebp coss on the
bass of the patticular size and volumeof the landfill.

EARLY ACTION AT MUNICIPAL
LANDFILLS

EPA hasidentfies the presumpive remedysite catgores
as good candidats for early action under SACM. At
municpal landfils, the upfontknovedge that the souce
area will be contined mayfadliake suchearly acionsas
insalhtionofa landfll capora ground-wrer conhinment
system. Depending on the circumstnees, eafiy actions
may be accomplshed using either removal authaity
(¢.g, non-time-citical removal actions) or remedial
authosty. In some cases, it may be appropriae for an
Enginenng Evaliaton{Cost Analysis to rephee pat or
all of the RIS if the sourcecontel componst wil bea
non-kme-cibcal renovalacion. Some fadoxs muy affect
whether a specific response action would be better
accomlished as a removalor remadial actioninduding
the size of the action, the esocatal state costshae, and/
or the scope of O&M. A discussion of these faclorsis
contdned in Eardy Adion and Langterm Action Under
SACM- Interim Guidance Publcation No. 92031051,
December 1992,

SCOPING A STREAMLINED RIFS
UNDER THE PRESUMPTIVE REMEDY
FRAMEWORK

The goal of an RI/FS is to provide the information
necessaryto: (1) adequately charactaize the site; {2)
define site dynanais; (3} defne risks; and {4) developthe
regponse action. As discuseed in the followng sections,
the process for achieving each of these goals can be
streariined for CERCL.A municpal landfll sies because
of the upfont presumpion that landfll contents will be
cortained. The strategy for streamining each of these

areas shouldbe devdoped eady (i.e,, durng the scoping
phae of the RIFS).

1. Characterizing the Site

The use of existing data is especially important in

comduding a streamiined RLFS for munigpa land#lls.

Chandeaizaion of a landill's contentsis not necssary
or appropiite for selecting a responseaction for these
stesexcet in limied case; rahier,exising dai are used
to determine whetherthe containment presumptionis
appropiate. Subsquent samplng efforts should faas

on chamdterizing areas where contaminat migrdion is

suspecked, such as leachae discharge areas or areas
where surface water runoff has caused erosion. It is
impartant to note that the decision to characerize hot
spoé shouldako be basedon existng infirmaton, such
as relable arecdoal inbrnstion, docunmhuon andbr
physical evidence (sec page6).

In thase limited casss wher no informaion is avalable
for a site, it maynotbe advisable to initiate use of the
presumptie remedywuntid some data are collected. For
examplg if there is extengve migation of contaninais
froma site locatd in an areawih severakoures, it wil
be necesaty to have sone infomnaion aboutthe landil
soure in order to make an association betvean on-dte
and off-site conamingion

Sources of information of particular interest during
scoping include records of previousowrership, state
files, closme plang etc., which may help to deemine
types and source of hazardows materials present. In
addition, a site visk is #pproprate for several reasons,
inchding the verification of exsting data, the identificaion
of existing site remedation systems, and to visually
characterize wastes (e.g., leachate seeps). Specific
infomation to be coleded is providal in Sectiors 2.1
through? 4 of the runidpal landfill manud.

2. Defining Site Dynamics

The colkcted data are used to devdopa conceptud site

model, which is the key component of a streamined
RYVFS. Tle concptud site madel is an effectivetod for
defining the site dynamics, streamlining the nisk

evidwation anddewlopng the respnseaction Highlght
2 pesmts a gererc cancephal site model for muncipal
landfill. The mod:l is develbped before any RI field
aclivities are conducted, and its purpose is to aid in

understinding and describing the site and to present
hypothses regarding

«  Thesugpected scurces and typesof
confamients present;

» Conamnant release and transport
mechanisms;



Highlight 2: Generic Conceptual Site Model
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Rate of cotaminant relese and trenspost
(where possibie);

«  Affected media;

*  Known andpdantial roues of migration
and

+  Known and patentil buman and
environmental receptors.

After the data are evahmtedand a site visitis completed,
thecortaninant rekase andtrasport mechanismsrekeant
to the site should be deemnined. The key elament in
deweloping the concepual site model is to idertify those
aspeds of the model that requie moe informaion to
make a decision about response measures. Because
conainment of the landfil's contents is the presumed-
resporse actim, the canceptal sie model will be of most
use in identifying area beyond the landfill source itself
that will require further study, thereby focusing site
characteizaio away fiom the source area and on areas
of potertial contamiant migation (e.g.,graund wate or
contaminated sedinents)

3. Defining Risks

The municipal landfilimanwal states that a sireamlinedr -
limited baselinerisk assessmentwill be sufficient to
initiat response actian an the most obviows problemsat
a municifal landfill (e g, grownd waker, leachatejandil
canterts, and landfill gas). One method far establising
risk using a streamlined approach is to compare
cortaminan corantratin levels(if avaikte) to standards
thatare potertial chemichgedfic applicdle or rebvant
and appropnate requiements (ARARs) for the action,
The mamal statesthat where estdblished stamdards for
ane or mae catamnantsin a given medium are cleaty
exceeded, remedal actim geremily is wamanted’

It is important to note, however, that based on site-
specific conditions, an active response is not required if
ground-water contaminant concentrations exceed
chemical-specific standards but the site risk is within the
Agency’s acceptable risk range (10*to 10™). For
example, if it is determined that the release of

’See also OSWER Dircclive 9355.0-30, Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions, Apil 22,

1991, which states that if MCLs or non-zera MCLGg arg exceeded, [a

respanse] action genemlly is warranted



cattaminants from a patiadlar landfill is dechnmg, and
comentmtias of ae o more gromdwaer cnbmmarnts
ar at or bardy exceed clemical-speafic standards, the
Agry maydedde nd to impenent an adive resporse.
Suh a decsion meht bebased on the underdanding tiat

* the landfill is no longer acting as a souce of ground-water

cantamimaticn, and that the landfill does not presert an
unaceptable risk fiam any other exposure pathway.

A sie generaly will not be eligible far a strearnlned risk
evaluation if gromd-waer contaminant concenirations
do not clealy excead chemical-specific standards or the
Agercy's accepied lewel of ik, or other conditions do
not existthat provide a clear justification far actian (e g,
direct contact with landfill conterts resulting from wstble
slopes). Under these circumstances, a quantitative rnisk
assessoent that addreses all exposure pathways will be
necesary to determine whetler acfion is need:d

Ultimately, it is necessary to denonstrate that the final
remedy addresses all pathways and contaminants of
vonem, not jusd thoe that tngperad the renedial adion.
As describedin the followinpgsections, the conceptal
site model is an effective too] for identifying those
pathways and illistrating that they have been addressed
by the cantafunert renedy.

Streamlined Risk Evaluation Of The Landfill
Source

Expenierce fram the presunptive renedy pilds supports
the wsefilness of a streamlined risk evaluation to imtiate
an cady action under cerain ciraumstances. As
a matter of policy, for the source area of municipal
lanifills, a quantitative risk assessment that considers all
chemicals their potentid additive effects, etc, is not
necessary to estallish a basis for actan if groumd-water
data are awailshle to denonsmake that catamires ceady
exceed established standards or if other canditions exast
that provide a clearjustificaion for acton

A quantihtive risk assssmentalso is not necasaryto
evaluate whether the contamment remedy addreses all
pathvays and contaminants of cancem assciged with
tie source Raha' all pobrtnl mqnsue pithmys canbe

" Highlight 3 xﬂustratesﬂlat me contzinmeat remedy
addresses all exposure pathways associated with the
source at municipal landfill sites,

Fimlly, a quantiiive risk asesanent is not required to
detamine ckean-up levels beanse the type of cap will be
determined by closure ARARs, ard ground water that is
extraced as a conpment of the presunpiive renedy wil
be required to meet discharge limis, or other standards for
its disposal. Calcdation of cleanup lewels for gromd-
water contaninaton that has migratel away from the
saurce will not be accanplished under the presumptive

Highlight 3: Source Contaminant
Exposure Pathways Addressed
by Presumptive Remedy

l. Diract contact with soil and/or
debre prevented by landfll cap;

2. BE»powre to contaminatedrownd
water within the landfill area
prevented by ground-water
cortrd,;

3. Exposure to contaminated
leachat preveried by leachate
collection and treatment; and

4. Exposure to landfill gas
addressed by gas collection and
treatment, as appropriate,

remedy, since such contamination will require a
canventional investigation and a risk assessnent,

'Streamliung the risk assessment of the source area

elimimtes the need for sampling and analysis to support
the cdcvation of current or poiential futwe risk asocited
wih direct contact. It is imprtat to mote tha becase the
contineed effectiveness of the containment remedy
depends on the mtegnty of the contasunent system, it is
likely that instiutioml corfrols will be neoessary to
restrict future activities at a CERCEA municipal Iandfill
afler constnction of the cap and asoaaed systans EPA
has thrs ddemmined that it is not appropriate or necessay
to estimtke the risk associaed with fuhure residential use
of the Jandfill source; a3 suchuse would be incanpatble
wih the nead to mantan the inegity of the catanmeat
systan. (Lorg-tam waste managementareas, such as
munidpal landfils, may be appopriae, howeva, for
rocreationnl or other limied uses on a sie-speafic basza}
The availability and efficacy of institutiomal controls
should be evaluated in the FS. Decisimn documents
should inchude measwres such as instiftional cantrols to
ensure the contimued integrity of such catamrment systans
whenewer possible.

Areas of Contaminant Migration

Almest evey municipl landil sitehas somechaacteistic
that may require additional study, such as leachate
& toa wetlad or significnt surface waker unoff
cawed by dramage problens. Tlese migation pathvays,
as well as ground-water contaminaticn that has migraed
away from the source, generally will require
chaadeization and a nxre camprhensive risk assessnant
to determine whether action is warraned beyond the
source area and, i sq, the type of action thet is appropride.

* Whik futue residential use of the landfill sourxe area

itsel is not consideredappropriae, the land adjacent to



landfills is frequently used for residential purposes.
Therefoe, bascdon site-speificcircuratancesjt maybe
appropride to comsider futureresidential use for grounl
waer and other exposure pathways whenassessng risk
fromares of contaminant migration,

4. Developing the Response Action

As a first step in developing containrnent alternatives,
action objectives should be developed on the
basis of the pathways identified for action in the
concepal site model. Typically, the primaryresponse
action objectives for municipal landfilt sites include:

Presumptive. Remedy
»  Preventingdirect contact with landfll
contents;
’ Minimizing infiltration and resulting
contamnant leachingto ground water;

+  Controlling surface water runoff and
erosion;

+  Collecting and treating contaminated
ground water and leachate to cortain
the contaminant plume and prevent

further migration from source area;
and

«  Contolling and treating landfil gas.

Non-Presumptive Remedy
*  Remediating ground water;

»  Remediating contaminated surface
water and sediments; and

*  Remediating contaminated wetland
areas, :

As discussed in Section 3, “Defining Risks,” the
containmnt presunptive remedy accomplishes atl but
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RI/FS can be shifled to charactenizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments,and wetlandaress) and on collectingdatato

support design of the containment remedy.

Treatment of Hot Spots

The decision to characterize and/or treat hot spots is 2
site-specific judgement that should be based on the
consideration of a standard set of factors. Highlight 4
lists questions that should be answered before making

the decision to characterize and/or treat hot spots. The
overriding question is whether the combination of the
waste 'sphysicand chemical characterists and volum
is suchthat the integrityof the new containmentysten
will be threatened if the waste is left in place. This
question should be answered on the basis of what is

" kngwn about a site (e.g., from operating records or other

reliable information). An answer in the affirmative to all
of the questions listed in Highligit 4 would indicate that
it is likely that the integrity of the containment system
would be threatened, or that excavation and treatment of
hot spots would be practicable, and that a significant
reduction in risk at the site would occur as a result of
treating hot spots. EPA expects that few CERCLA
municipal landfills wall fall into this category; rather,
basal om the Agency’ sexperince, the majorityof sites
are expected to be suitablefar containmenbnly; based
on the heterogeneity of the waste, the lack of reliable
information conceming disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and'or hazardous waste cg-

_ disposed with municipal waste at CERCLA mumicipal

landfills varies fram site to site, as does the amount of
informatiomavailable concemingdisposa history. It is
impossible to fully characterize, excavate, and/or treat
the source area of mumicipal landfills, so i
about the Jandfill contents is expected. Uncertainty by
itself does not call into question the containment
approach. However, containment remedies must be
designed to take into account the peossibility that hot
spots are present in addition to those that have been
identified and characterized. The presurnptive remedy
must be relied upon to contain landfill contents and
preventmigratiomf contaminantsThis is accomplished
by a combination of measures, such as a landfill cap
combird with a leachae collectionsystem Moritoring
will firther ensure the continued effectiveness of the

remedy. :

The folloving examples illustrde sitespecificdecison
makirg and show how thez factorsaffed the decison
whether to characterize and/or treat hot spots.

Examples of Site-Specific Decision Making
Concerning Hot Spot Characterization/
Treatment

Site A

Thee is anadotalinformatiorthat approximatéy 200
drums of hazardous waste were disposed of at this 70-
acre former municipal landfill, but their location and
contntsare unknow. The renedy include a lardfill cap
and gromd-wder and landfill gas treatment.

A search for and characterization of hot spots is not
supported at Site A based on the questions listed in



Highlight 4: Characterization
of Hot Spots

If dt ofthe fdlowing questions can be
answered in the affirmative, it is likely
that charaderizafion andfor treatrent
of hot spots is wananted:

1. Does eviderce exst to indicae
the presenceand approxmake
location of waste?

2 s the hot spot known to be
principal threa waste?*

3. Is the waste in a discrete,
accesshle part of the landil?

4.  Isthehd spotknownto belarge
enoughthatits remediationwill
reducethe threa posedby the
overal site butsmall enowgh that
it is reasonable to consider
removal (e.g., 100,000 cubic
yards or less)?

*See A Guide to Principal Threat and Low
Level Threat Wasfes, November 1291,
Superfund Publication No. 9380.3-G6FS.

Highlight 4; (1) no reliable inforumtion exists to indicate
the location of the waste; (2) the detemmination of whether
the wask is principal threat wagde cannot be made sice
the physical/demicalchanctedstics of the wastesare
unkrown (3) smee the location of the waste is unknown,

the determination of whether the waste is in a disacte
accessble location camnot be made; (4) in this eas, the
mreenceof 200dumsin a Mace landillisnd cawdderd
to significartly affoct the threa posed by the overdl site

Rather, the contaimment system will include meswes to
ensure its catinied effectiveness (e g, manitormg andf'a
leachate cdlecfion) given the urcertanty associaed wih
the lardfill contents and suspecied drums.

Site B

Apraimady 35000 drurs, mary cotanng hazardms
wagrs, were disposed of in twodnam desposal mits at this
pavately owned 80-acre inadive landfll, which was
loersed to receive generd refise Tle sike is divided into
two operable umits The remedy far Operable Unit 1 (OU
1) is incneraion of drornmel wases in the two dnum
diposal wiits. Tte remaly for QU2 consists of treatmernt

of contaminated ground water and leachate and
containment of treatment residuals (from OU 1) and

remaining landfil contents, inciudng passive gas
calecion and flazing.

Treament of tandfill contentsis supporicdat Sie B
tecauseall of the questians in Higlight 4 can beamswered
in the affimmtive: (1) existing evidence from previous
imestigations and samping conducted by the state (priar
1o the R} indicated the presence and approdmte loction
of wastes; (2} the wastes were considered prircipd threat
wates beause they were liquids and (based on samgiing)
wae believal to contain contaninants of coroem; (3) the
wasde is located n disrete accessble pans of the landfill:
and (4) the waste volume is large enough that its

. remedialon will significanily redwce the threat posed

by the overall site.
CLOSURE REQUIREMENTS
Subtitle D

In the atserce of Federd Subtitle D closure regilations,
Stae Sibtitle D closure requirementsgeneraly have
govemed CERT A resporse actias at tmncml landills
as applicatle or rekvant and fe recuuireents
(ARARs). New Federal Subti T[D closureand post
closure care regulations will be in effect on Ociober 9,
1993 (56 FR 50978 and 40 CFR 258)"'Stak closue
requrenteris that are ARARs and that are more stringent
then the Faderal requrenaits mst be ataned or warved

TIe new Fakml regulaios oontan requiremends rdated

to constrichion ard mainterance of the final cover, and

leachate collection, gllgeund-water monitoring, and gas Fb
]

mozitoring systens. final cover regulations wil
applicable requirements for landfills that received

household waste after October 9,1991. EPA expeds that
the fimal cover requ will be applicble to few, if
any, CERCLA muncipallandfills, since the receipt of
houselpld wastes ceasedat mast CERCOLA landfilk
befare Oddber 1991. Rather, the substantie requirareris
of the new Subtitle D regulations generally will be

consilered relevant and appoptiate requirements for
CERCLA response actions that occur after the effective date.

Subtitle C

RCRASubtitle C clasue requirenrents may be aypliate
or rekevart and appraprate in certain circumstinces.
RCRA SubtitleC is applicatle if the landtll receved
waste that is a listed or characteristic waste under

RCRA, and:

1. The waste was disposed of afer Noverrber 19,1980
(eflective date of RCRA) or

‘An extension of the effective date has been proposed but not
finalized at this time.



2. The new responseaction constitutessposal under
RCRA (i.e, disposal back into the original lardfill).’

The decision about whether a Subtitle C closure
requirementis relevant and approprate is based on a
varietyof factes, incluling the mature of the wasteand its

- - hazawdous-properties, the date on which it was disposed,

and the nature of the requirement itself. For more
information on RCRA Sultitle C closure requirenents,
see RCRA ARARs:Focu on Closure Requirementy
Directive No. 9234 2-04F5, Octcber 1989.

Note that disposal of only small quantity hazardous waste and
household hazamlous waste does not make Subtide C apglicable.

I Nosce

The policies set out in this document are intended solely as guidance to the U.S. Environmental
Protection Agency (EPA) personnel; they are not final EPA actions and do not constitute rulemaking.
These policies are not intended, nor can they be relied upon, to create any rights enforceable by any party
in iitigation with the United States. EPA officials may decide 1o fallow the guidance provided in this
document, or to act at variance with the guidance, based on an analysis of specific site circumstances.
EPA also reserves the right to change the guidance at any time without public notice.




APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

This Appendix summatzes the analysisthat EPA conducted of feasibilty study(FS) and Record
of Decision (ROD) data from CERCLA municipal landfill sites which led to the establishment of
conkinment as the presumptve remedyfor thesessites. The objectve of the study was to idenify those
technologies that are consistently included in the remedies selected, those that are consistently
screenedout, and to idertify the basis for their efimindion Resuts of this analysis sugport the decisin
to eliminak the initid techndogy idertification and screering steps on a site-specfic basis for this sile
type. The technica review found that certain technalogies are appropriately screened out based on
effeciveress, implementzbilty, or excesive cossk.

The methodolay for this analysisentaikd reviewing the technolagy idertifiction and scieenirg
componerts of the remady selecton processfor a representaive sampk of munidpal landfill sites. The
numter of times each techndogy was either screensd out or seleckd in each remady was compibd,
A detailed discussion of the methodology used is provided below.

METHODOLOGY

ion i t

Of the 230 muricipallandill siteson the NPL, 149 siteshavehad a remedy selectedfor at least
one opersble unit Ofthe 149 sites, 30 were selectedor this studyon a randombasis, or slightly greater
than 20 percent The sitesrangein size from 8.5 acres to over 200 aces and are locatd primaily in
Regiors 1,23, and 5. This geogaphical distibuion approximates the distibuion of rmuricipaliandfils
on the NPL.

chnalo in

The FS analysis involved a review of the technology identification and screening phase,
including any pre-screening steps, followed by a review of the detailed analysis and comparative
andysis phases. informdion dernived from eachreviewwas documened on sile-specift dafa coltection
forms, which are available for evaluation as part of the Administrative Record for this presumptive
remedy directive. The review focused on the landfill source contamination only; ground-water
technologies and altematives were not included in the analysis.

For the screening phase, the full range of technologies considered was listed on the data
collection forms, along with the key reasons given for eliminating technologies from further consider-
ation. These reasons were categorized according to the soeening criteria: cost, effectiveness, or
implementabitity. The frequency with which specific reasons were given for eliminating a technology
from further consideration was then tallied and compiled into a screening phase summary table.

Far the dekiled analysisand compaative analyss, infomation on the re ativeperformarce of
eachtechnolgy/alerndive with respectio the sevenNCP ciitefia was documendd on the sitespecifc
data collecion forms. The advantages and disadrantages associaéd with each cleanup option were
highlightd. In some cases, a techndogywas combine with one or moe techndogiesinto oneor mae
alternatives. The disadvantages of a technalogy/alternative were then compiled into a detailed
analysis/comparative analysis summary table, under the assumption that these disadvantages
contibuted to non-sekction. All summay tables are availalte for reviewas part of the Administative
Reoomd.




APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES (continued)

" RESULTS

The informatiorfrom the technologyscreening and remedialalternalve analysesis provided
in Table 1. it demonstrateghat containmen(the presunptive remedy),was chosenas a corponent
of the selected remedy at all thirty of the sites analyzed. No cother technologies or treatments were
considently selectedas a remedyor retainedfor consdemtionin a remedialalternative However, at
eight of the thirty sites, there were circumstances where technologies were induded in the selected
remedy to address a site-specific concesn, such as principa threat wastes. These technologies are
induded in the colwin entitied “Tech. Not Primary Cormponent of Aternative™ in Table 1 and include
incineratiorat two sites, waste removaland off-sitedisposalat two sites, soil vaporextractionat two
sites, and bioeclamation at one sile.

Leachate cdllection and gas callection systems were also fracked as part of the detailed
analysis and comparison of remedial alternatives. These types of systems generaly were not
considered as remediation technologies during the screening phases. At fifteen sites, leachate
collectionwas seleckd as part of the overdl containmentemedy.At seventeen sites, gas oollection
syders wee selected as part of the ovesll coninment remedy.

This analysis supports the decision to eliminate the initial technology identification and
streening step for municipal landfill sites. On a site-specific basis, consideration of remediation
technologies may be retained as needed.

1 This column title is used for record-keeping purposes only and is not meant to imply that these treatment
technologies are not considered important components of the setected remedies.
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TABLE 1+ SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS!

N 4 G #RODS WHERE CRITERION CONTRIBUTED TO NON-SELECTION
TECHNOLOGY? «*W J-“* géf ~ °:92.§ qsp-f;p‘ & | y [ 9«?’6 My
* ‘\JF k) “ﬂ' ! J crp‘gﬂ
S VLA & AR AR A I
Multidayer
Cap 28 (25030 |2]/2]0f18]7 1 0 0 1 3 5 3 - -
Clay 6 lalelolilelol|aq]s 2 2 1 2 1 0 1 - -
Cap
Asphalt 17 {0 {1710 2145 o |o 0 0 o 0 i 0 0 - -
Cap
Concrete 7 lol1w{ o |alw]ls]|olo 0 0 0 0 0 0 0 - -
Cap
Sol |
Cover % |7 |54 jojs|1]|5]2 1 0 0 0 0 0 0 - -
Synthetic 1 43 | 3 f10] 0o fol10l1 | 2] 1 1 1 1 1 1 1 1 - -
Cap .
Chemicaf slols| ofolalolo]lo 0 0 0 0 0 0 0 ~ -
Seal
Slurry 25|14 3 |2|8|[6]2 |3 3 2 2 1 2 0 2 - -
wall
Grout w|olalo |3fis]e oo 0 0 0 0 0 0 0o | - -
Curtain .
Sheet 171 1]w6] 0o |ol1n3]s ] o] 0 0 0 0 0 0 0 - -
Piling
Grout g{o]8f ojo[s8] 2]0]0 0 0 0 0 0 0 0 — -
Injection
Biock s1o]5] 0ojo| 3} 3[0]¢0 0 0 0 0 0 0 0 -
Displacement
Bottom s|o|s] ojo] 3] 4jafo 0 0 0 0 0 0 0 - -
Sealing
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TABLE 1- SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS!

s Where
f o — #RODS WHERE CRITERION CONTRIBUTED TO NON-SELECTION
Ta Scn

TECHNOLOGY? &* S M@*f & & * o | e f :

f’f j G | H e | £ | S|

\

Vibrating
Beam 5 o|s] o 3 0o 0 0 0 0 0 0 0 -
Liners 2 04t2 0 1 2 0 0 0 0 0 i 0 0 0
s |3 |0 ]3]0 o |{3]o]o 0 0 0 0 0 0 0
Landfil
Offsite RCRA | 17 + 0 [ 13} 4 3 {1210 (0 0 0 0 0 0 0 0 -
Landfill
Offsite Landfill g
(unspeclieq) | ¢ | 0 3|5 |1 |o 0 0 0 0 0 0 0
—
omewios | 2 Lo 2] 0 111 ]o]o 0 0 0 0 0 0 0
Landfi
Onsite RCRA [ 14 [ 1 |11| 2 2 11w 01 0 0 0 0 0 0 1
Landfill
OnsiteCand®l | o | o | 61 1 1lelol o 0 0 0 0 0 0 0
{unspecified)
Bioremediation '
wnspeciied) | 3 10 [P ] 0 131 {o o 0 0 0 0 0 0 0 -
Biore'mediatinn wfolw! o 7|7 0 | o 0 0 0 0 0 0 0 -
Ex-situ
Bioremediation | 15[ 1 4 | 0 Bl7{1]o0 0 0 0 0 0 0 0
Int-situ '
Cechiorinization'{ 6 { g | 5 1 4 2 0 0 0 0 0 0 0 o 0
APEG :
Oxidation/ | 42 f g J12] o 8ls5fofo 0 0 |0 0 0 o | o
Reduction
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TABLE 1 SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS®

@ onCortms #RODS WHERE CRITERION CONTRIBUTED TO NON-SELECTION
TECHNOLOGY: 5 ﬁ Jﬁ pesanein ‘yf & g’f ] ]
;fﬁ dﬁ‘” "‘b/ @"& 75 P + "'jf *’d‘? Sl | &)Y ﬁf.}

Nautralization | 4 3 2 0 0 0 0 0 0 0 0 - -~
Thermal

Dastruction 6 6 0 K] 4 0 0 0 0 0 0 0 0 — —
!unsgedﬂecrl

Oisite

ebaraion 19 14 glstlw] 1] 0 0 0 1 1 0 - -
‘unggl au‘!‘ﬂ
aton 12 8 s{s|s|ol 4 0 0 0 1 1 1 - -
{unspecified)

Flutdized _

Bed 9 9 slelalolo 0 0 0 0 0 0 - —
Pyrolysis 5 3 21211101 1 0 0 1 1 1 - -
Multiple 4 4 0 0 0 0 0 - -
Hoart 202100 0

Rotary 10 9 6lsla oo 0 0 0 0 0 0 - -
Kiin

Virfication | 29 21 gl{15|11] oo 0 0 0 0 0 0 - -
LowTh

Tremaomay | 13 1 2le |3l o] 0 0 0 0 1 0 - .
Striphing

In-situ Steam | 5 5 t{al2lolo 0 0 0 0 0 0 - -
Stripping

Soil 16 14 2 ol ofo 0 0 0 0 0 0 - -
Flushing
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TABLE 1 SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS!

¥FasWnere

TECHN ?@f To Screeni Du! \
HNOLOGY? ¢ (;P qé,- q}g f ﬁj}s‘ f:; ,,afie R P ﬁ:f

f Gerion Convinied #RODSs WHERE CRITERION CONTRIBUTED TO NON-SELECTION

ag ‘3’;\ & f
1

Sail 2| g 1

Washing 1 Bl16101 0 0 0 0 0 0 0 0 - -
SoilVapor — d4g Lalu)l 2 2lel sl 1ioa] o 0 0 0 0 0 ' R
Extraction (sve)

Fixation 7 115 1 104} 2|2 0 0 0 0 0 0 0 0 - -
Stabilization/ | 20 | 0{18{ 2 [ 1|13 6] 0 0 0 0 0 0 0 0 0 - -
Saolidification

Aeration 71e|7] 0lo|s5f3]0o]o 0 0 0 0 0 0 0 - -

! The study was conducted on 30 RODs and their corresponding F3s.

? This does not include the na-action or institutional control only alternatives. No RODs selected elther of these as remedies.

¥ FSs and RODs may contain more than one criterion for screening or non-selection of technology. Also, some FSs did not fully explain the criteria for sereening out a
technology. Thus, the totals for screening and non-selection criteria are not equal to the number of FSs and RODs considered.

* Information on State and community concerns was not included in this analysis because FSs da not contain this information and RODs generally only reference
supporting documentation (i.e., State concurrence letter and responsiveness summary).




Attachment B:
A Guide to Principal Threat and Low Level Threat Wastes
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SEPA A Gmde to Prlnmpal Threat and
. Low Level Threat Wastes

omceol Ememamyand Remedial Respom

" Hazanous Ste Controt Division OS-220W ~ - o Quick Reference Fact Sheet

-that EPA bas found o be appropriate for cermin types of waste - EPA expecs o

expeum(see}hgﬂlghtl)pmvueammnfﬂmmg- : : |
collected experience msuldem:vdopmmofmdmmp - ) I by a site. w “l
opuons.ThcyreﬂectEPA‘sbeh cegiin source 1 2 Usempnmgwnnuls h as conainmen|
" limitstions 1o ‘the long-term reliability of containment . ’ .m«m-mm:shnmm .
techniologies, or the seriows consequences of exposure should, ) .
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* specific basis when characierizing source magerial; - “Source - .dwdtuuiainmwsupplunmmgnmg -
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for waste that poscs & relatively low long-tcom threat.” (40 CFR Section 300.430(a)(1)(idi).) Thesc cxptctations, desived from the .

‘mandaies of CERCLA § 121 and bases on previous Supésfimd expericncs, weve develaped as guidelines 1o commuaicate the typesof -
- remedies that the EPA generally anticipates to find approprias for specific types of wastes. Although remedy selection decisions are
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: _.memlmmfmmwmwwmwmmmemmmml:

optiors. This guide explains considecations that should be taken into account in catepirizing waste for which treatment or

_ contafument geverally will be snitable and providsdeﬁnimm.emplu.nd ROD documteatation requirements refated 1o
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S ” meuucun. NCPExpectations E
NCP Expectaﬂons _ L lnvolving Principal and Low Levet

FPAmbluMguwralexpecmmnsmﬂmNC?(dOCFR . Thmatm

.300:430(a)(1)(jii)} 10 infoem the public of the types of remedics -

mﬂzpmandanucmsdwtmgmmcfumm ‘These, 1 Umm«umaddrmdwm lw

surface Waler, 10 air, of 343 45 3 source for difect exposure.
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Cootaminaied gmund walter gencnl]y tsnmmm:red lobc a
‘source maserial although non-aqueous phase hqmds (NAPLS)

'may be viewed as sowrce materials. The NCP establishes 8

- different expectation’ for remediating contaminaed ground

Wmmsemmmlsmnmuwm
" "be highly toxic or highly mobile that generally cammot be

waier {i.e., (0 retum asable ground waters o their beneficial
_ uses in a time frame that is reasonable given ihe particular

circumstances of the site). Emplﬂormoeandmm

mmnlsarepmvﬂedm Highllgl:t‘z

~ -HIGHLUIGHT 2: Examples of Souﬂ:e
.- and Non-Source Materials

Source Materials ' o

. Dnmmedm
‘s, Contanvirated soil and debris :
*  “Pools” of dense nos-aqueons phase liquids
: mm)mmbeuumm waler or -
in fractared bedrock
. Nm.sfﬁummgmgmundm
Cmnammamdsedmmtsanddudges

- Noi-Soume Materials

+  Ground waler
. e Suface waler -
T w Redduﬂsmukmg&unmmofsm ’
mnu-uls .

rdlab!ymhedwmldpmuaagmﬁamuskmm
healthor the environment should exposure oceui. They include
liquids and othey highly mobile materials {c.g., solvents)-or
materials baving high concentrations of toxic compounds. No

- WW&MMMMMMmqm

. sourceniaierinlcombine to pose a powential risk of 102 or greater,

to "principal threat.” Howeves, where toxicity and mobility of.
gmdlymm;huuuummumwd

| Lowlivcliimeat wagtsars those soprcomaterials that gencrally

can bereliably contained and that + ould pregem only a low risk -

in the'event of.release. They include source maserials that: -

uhbnlmvnﬁﬁty,bwmbﬂﬁymmem&mmnrm
nmrm-bmdlwéls.

. anaﬂmuasbwhﬁuammuu!kaprmmdu
" low fevel throat wazte should be based on the inherent woxicity

as well as a considesation of the physical stat of the masesial
(e.£. Jiquid), mepownnalnmbﬂuyomuwmmlhewhmlar

environnental seting, and the lability snd degradation products '

of the material. Howover, thig concept of principal and low
level threst waste skoukd not necessarily be equated with the

. risks posedby site contaminants via variousexposure pathways.

Although the characierization of some matesial as principal o
low Jevel thregs takex into account toxicity (and is dhs related

_ todegreeofrisk posed assuming exposire occurs), characterizing

amasamipalmmdoesmmmthadwwmpom

-.u;ep:mnyrﬂcatﬂnme. For example, b\meddmmslmkmg A

Asolvenu imo ground water would bc considered 2 pnnc:pal

threat waste, yet the prisary risk at the site (2ssuriing litle ar

. o direct contact threat) could be i ingestion of contzminated

ground water, which asdiscussed sbove ts it considered 10 be

. & source material, anddmswouldnubecawgomedaa"
-prmmpﬂdumt .

) m:dnmnﬁanonofpnnczpdmdlowlevdthrmsnmdeou ',
- -asie-pecific basis. In some situations site wastes will not be

readily classifiable as eithér a principal or tow level threat
waste, and thus no general expectations on how best to manage
these source materials of moderaie toxicity and mobility witl

mecessarily apply, [NOTE: In these siuations wastes do not -

- Mave io becharacterizedas cither one ar theother. The principal

WlwmmmwﬂwNﬂum

-were established 10 help sweamline and focus the remedy

Wmmaamdmywmchmﬁcaum_
nqmmut] . .

HIGHI.IGHT 3: Examples of Pri“-:ipal
- and Low Level Threat Wastes

Wmﬁmmlywmbemderedmmm
prm:palm:unmdude.hnarenmlimuedn:

anks ﬁumm%)ﬂmnngmmm
‘me(gumﬂyexduﬁnggrmuﬂm} ‘

comaining contaminants of concera,

- Mobile source maseriaf - suiface soil or
-mmﬂmumn;hu\muam
- ofcontaminanis of concemthatage {or polentiatly
are) mobile duc to wiad catrainmear,
‘volatilization (e.g., VOCs), surface runoff, or
sub-surface transport. : '

- Highly-toxic souce material - buried drusimed
- non-liquid wasies, buried 1anks containing non-
liquid wasics, or soils conaining significant
. - concersraiions of highly toxic materials. .
‘Wastethat geherally will be considered toconstitnge low
level ihreat wastes inclode, but are-not linited tor -
. W*mmm
. lowipmodere 10xicity - Surfuce soil coataining
contaminants of concorn that generally are
- rdﬁﬂy:mﬁhmmnrmuﬂm{i& .
“non-fiquid, low vaolatifity, low leachability
" contaminants such as high molecular weight
) upmpmmds)- in the speeiﬁc enviconmental ',
. :'_m
.. 'mmmmmmﬂ snilmdmmfwe
© mlmmuamnsnc;g_reaﬂyabovenﬁerme
. dose levels or that present an éxcoss cances risk
near the acceptable risk range.




o Hl,;hllgh: 3.

Fnsk Management Decnsnons fo..
Principal and Low Leve! Threat
Wastes - -

Theutcgormﬁnu of source mwrulnapnndpal threat .
" or low Jeved threat waste, and the expectations regarding
the use of treaiment and containment techuologies follaws
‘the fandamentat decision astawhether anyremedial action
. isrequired stasite. Thesedeterminations, and the application
of the expoctations, serve as general guidelines and' do eot

dictate the selection of a particular remedial aliemative, For

- mhﬂﬁ'summmwmhigﬂym
wasics {¢.8., liquids) are difficuit to reliably contain and thus
genenally reed o be treated. As such, EPA expects altematives

. devdupedmaddms hnghlymb:buumalbfmson
treatment opuons rather lhatcmlannmem approaches. -

. . Bowewer, asuwdmlhnpreamblemlthCP(SSEnum
March 8, 1990), there may be sitnarions where wastes identified
as constinmting a principal threat may be contained rather than

treated due 1o difficulties in treating the wastes. Specific

Mmthatwhmﬂmeuseofmmmmclude:

« . Treatment iechnologics are not sechnically l‘mble
. nramnotamlaﬂewnhm:mbhtmwhm

. Thecmurduury voline of materials o ;
complcmyofthesmmahmpmmmof
. ummhchnnlogwsmpmcpwbk:

. 'lmplmemauonol'a treapent-based remedy would

. result in greater overal! risk to human health and
the cavirpnment due (G risks posed 10 workers of
llnswmundmg commumydurmg nnphmmlwon

. Scmcﬂectsauossenvummm!medn
- -rwulmngﬁmnunplemenmionwnldm

: Cmrsdy.mmaybeﬂummwmemuMWLllbe
' alpmdfnrhmhprmcapalumtwmandlewlevdmmt
- “wastes. For example, once g decision has been made o treat
some wasies (¢.g., in an onsite incineraiar) economies of
‘scale may make it cost cifective 10 treyt all materials
. including Jow leve] threat wastes to alleviate or minimize the
.mdfmcngmeemgﬁmnuuomlmls. B

. Whiemmnpmmommgmmedcvemwtof

" . appropriste aliematives, the fact that a remedy is consisnt

- with the expeciations docs Roiconstilute sufficicnt grounds for - .
mmdmammm The scleciion of an -

_ appropeiste waste managemeit strategy is determined solely

lhmughdwmedysdecnon pmoeusmumdmt!;e_NCPf(l.e.

Exampi:s of| pmcnpal and low h:vel thn-.at wastes are provnded .

R L

all remedy selection decisions are site-specific and must be -
based on a cormparative analysis of the ahematives using the

ning criteria in accordance with the NCP). Independentof the

expeciations, selected remedics myst be prowcctve, ARAR-
compliant, cost-cffective, and use pomanent solutions or
treatment io the maximum extent practicable. ' Ouce the final
remedy i$ sclecied, consistency with the NCP expectations
should bo discussed as part of thé documenied rationale for the

'ROD Documentation
'naﬁamhn

'm"mmmxmm'moﬁmm .
whether the vemedy is addressing any sowce materials thag

-.emmm“pmdpd"or“bwhvél threat wasics, or both.

. The“Statatory Determinarions™ mshmuammme'
- selected remedy satisfics the preference
CERCLA §121 1o scloci remedial actions “in wiich teatmem

stated in .

which perinanently and significantly reduces the volume, )
toxicity of mobility of the hazardous substances, pollatants,
and contariinants is a principal élement.” [n evaiudiing this
statwiory preference, the site manager nocds 10 decide whether
treatment seiected in the ROD constitutes treatment 3% 2 major

- compaonentof the remedy for thay site. Remedies whichinvolve

uummafmﬂﬂ:mmslulihﬂywalsausfyme
stuntory preference for treatment as. a jwincipal efement,

. although this will ot necessarily be roe in all cases {e.g., when,

principal threat wastes that are treated represent only a simatl
fraction of ihe wastes mannged through containment). Ground
water treatment remedics also may salisfy the siatutory

ptetaemcvmmmghcmmmadgmundmum .

caudmammmmmmﬁmmmghpmmpal
nuwmemwmlmymweum

source maierials that have been identified as principal threat

andlor low icvel threat wastes, -and ihe basis for these . -

desigaaions, fﬂmdusugnmm\sshmudbepmwdedmﬂw
“Summary of Site Chamcteristics” section ss part of the

. discession focusing on these source miaterials thet pose or
. potentially pose arisk tohizman health snd the environment. In

addition, the “Descrintion of Alteratives” and the “Selection
Mmmﬂmldhneﬂymhmpnnapalmdlor

g 'lonleveltlnmatwamﬂmmayhaveheeuidmuﬁedmhemg

Thie “Sinugcy Determinations™ section o the ROD shoud
inchdeadmussiunofhowﬂtmmmprefmfmummn

.mapmwmalekmmmﬁedmeaphnwhyumm_ '

satisfled, stating reasons in lermits of the nine evalvation criteria.



! . NOTICE: The policies sct out in this memormnadum are iniended salety as guidance. They are ot inscaded, Ror canthey be
i _ redied upom, t0 cresie any rights énforceable by any party in Htigation with the United States. EPA officials may decide to -+ -
" follow the guidance provided i this memorandam, Or 10 aci a1 varianke with the guidance, based on an analysis of specific

" .site circumstances. The Agency also reserves the right 0 change this guidance 81 any titie withont public notice.
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