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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)(iii)(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: 
 

• Landfill cap; 
 

• Source area ground-water control to contain plume; 
 
• Leachate collection and treatment; 
 
• Landfill gas collection and treatment, and/or 
 
• 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: 
 

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

• Is the hot spot known to be principal threat waste? 
 
• Is the waste in a discrete accessible part of the landfill? 
 
• 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 



 

 
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 5 

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 10-3 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 10-1. 
 
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 off-
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 10-5 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 10-4.  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 
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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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Presumptive Remedy for CERCLA Municipal Landfill Sites 



United States
Envlroomental Protection
Agency

OffICe of
Soid Waste and
Emergency Response

Directive No. 9355.0-49FS
EPA 540-F-93-035
PB 93-963339
September 1993

Presumptive Remedy for
CERCLA Municipal Landfill
Sites

Office of Emergency and Remedial Response
Hazardous Site Control Division 5203G

Quick Reference Fact Sheet

Since Superfund's inception in 1980, the remedial and removal programs have fnund 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 preswnptive remedies to accelerate future cleanups at these types of sites. The
presumptive remedy approach is one tool of acceleration within the Superfuud Accelerated Oeaunp Model (SACM).

Presumptive remedies are preferred technologies for common categories of sites, based on historical patterns of remedy
selectioo and EPA's scientific and engineering evaluation of performance data on technology implementation. The
objective of the preswnptive remedies initiative is to use the program's past experience to streamline site investigation
and speed up selection of cleanup actions. Over lime presumptive remedies 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 under unusual site-specific circumstances.

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

BACKGROUND

Superfund has conducted pilot projects at four municipal
landfill sites' on the National Priorities List (NPL) to
evaluate the effectiveness of the manual Conducting
RemediallnvesnganonslFeasibility 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 Pollution
Contingency Plan (or NCP), EPA's expectation was that
containment technologies generally would be appropriate
for municipal landfill waste because the volume and
heterogeneity of the waste generally make treatment
impracticable. The results of the pilots support this
expectation and demonstrate that the manual is an
effective tool for streamlining the Rl/FS process for
municipal landfills.

I MunicipaJ landfill sites typically contain a combination of principally
municipal and to a lesser extent hazaltlow wastes.

Since the manual's development, the expectation to
contain wastes at municipal landfills has evolved into a
presumptive remedy for these sites.'Implementation of
the streamlining principles ouUined in the manual at the
four pilot sites helped to highlight issues requiring
further clarification, such as the degree to which risk
....essments 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 RUFS process. Accordingly, this directive
addresses those issues identified during the pilots and
highlights streamlining opportunities to be considered
during the scoping component of the RIlFS.

'Sec ·EPA Publication 9203.1-021, SACM Bulletins, Presumptive
Remediesjor Municpal Land.}l! Sites, April 1992, Vol. I, No. I, and
February 1993, Vol. 2. No.1, and SACM Bulletin Presumplive
Remedies. August 1992, Vol. I, No.3.



Rmll)i' v.i:Jile til: pimuyfocu; of tll: nmiciplilanlfill
flIllIlll1 is on streanlining til: RIIFS, &p:IftnI's goal
w1erSACM is to acctleme til: eJtiJe c1eaaup JIoces.
Other guidance issued under the municipailandfJiI
f!l'uqri", remrly initiati.., id2Jtifies delign data tIut
may be collecteddlring the RIIffi to streamlinethe
oveml1 responseprocess for lbe'" sies~PuHication.
No. 9355.3-18FS, Presumptive Remedies: CERCLA
UrnifillCops Data OJllecli. Guide. to be publish:d in
Q:tdler 1993}

CONTAINMENT AS A PRESUMPTIVE
REMEDY

Section300.430(a)~ii)(B) of the NCP contaIls the
expectation that engineering controls, such as
cllltainert, will be usedfa- wa!te that pOlesa re1tli\Cly
law I<ng-teun tire.. \\bere !reamert is iJIP'lCtiml:ie.
The JIClII1Dle to the NO> idertiJies mmiciplilanlfills
as a type ofsite wheretreatrnentof the waste may be
iIqracti13lie beCll1'le of the siz ani heterogereity of
tIE cmttnts (55 FR 87(4). W&te in CFRQAlanlfi)ls
",uall>,s JIeSllll in Jars: voIumesaOO is a bekflE"mws
mixlureof mmicipal waste frequently co-dispo",d
with industrial andlor hazardous waste. Because
treatment usually is impracticable, EPA generally
consid'" containmentto be the appropiate respome
action, or the ''prellllI1ptive remedy," for the source
aras of rmmicipal lancfill sites.

The presumjDve reme<\r for CERO-A municipal
landfill ,ites relates primarilyto contaimnett of the
lanlfilll1ll$ and calemon anIIa- treatnmt of ImdfiD
gas. In additim, measuresto controllandfi))leachate,
a!felted grourrl water at the perimeter of the IancfiU,

. aIrl'cr qwadert gr<u1(haterthatis cau;a,g samaim
of tIE lanlfill rmss may be inplarerted as part of the
presulll)1ive remedy.

The presumptire remedy does not addless ""-posure
patJrn.a)S oullide the swrce area (Iaxlfill), ncr 00es it
includ: the long-term ground-vater responseaction.
Additimal RIffS actiUtie~ inclu:ling a risk assesgreJ1,
will need to be performed, as apJIOpiate, to adelIoss
thoseexposurepathwlYS outsidethe sour", area It is
expected that RllFS activities addresling exposure
patJrn.a)S outsid: the SClJfce genemlly willrecCDducted
c<nallfatly with the strearriired RI!FS foc til: lanlfill
source presumptive remedy. A response action for
expos~pathw~s outsidethe sOUlCe (ifany) may be
",Ieded together with the p"esm:pti", remrly (there~

deveb]:ing a comp-ehensive site response) or as an
openble mit sepllBte from the preswnptiv<reImrly.

H~dt I id:ntifiesthe c<ITpCllellls ofth: JIesuqlli\C
rem:dy. ReSJI!OS" actions selaoted for individJal sit<5
";11 include only those ccnp:merts tmt are neressaJY,
talJed on sire-specific cootiOIS.
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Highlight 1: Components of
the Presumr>tive Remedy:
Source ContaInment

lSlCfil1 ca~

Swrce area glOl.I1d-\Wler ccntrol
to containplume;

• Lea::hate ooIlectionarrl tretm81t;

Landfill gas collection and
treament; andbr

InSitutbna CClltrds to suRJlerrent
e~ineei~ contds.

The EPA (or State) site mamger will male the initial
decisiooofwhethera particulannwicipallandfill site
is suitable for the presumptiveremedy or whethera
m<re CIlII¥"Irnsive RIIfS is recpired. Geremll)\ tl:is
dettrninatim will dell'lldon v.hetherthe site is sui!lble
f(l" a streamlinediskevaluation,as descibedon page
4. The commmity, state, and paettially respollible
parties (PRIll) slnuld be notif"..d that a presumptive
relre~ is being COlSid:red frr the site bem wak m
the RIlFSworkplanis initiated.The notifimtionmay
takethefamofa faclsheet,a mtoicOn a localnewpapr,
anl/a- a public m:etiq:.

Use of Ill: preslIqlti", remdy elinina1es the need fa­
the initial idertificatim and screming of altematives
<h.JriJll tb: fea;ibiliy slIdy (FS). Sectim JOO.43O(eXI)
of the NO' states that, "... the leada\PICyshJ!1 inclu:le
art altenati",s Saea:llng sleJ\ when nmkd (emphasis
adde~ to selaot a reasmable rnmiJer of altomathes fir
detail<d amI)Sis."

EPA conducted an analysis of potentially available
techndogies for municipallandfins and found that
ceI1ain techndogies are routinely and apprcpriately
screened 0It m the balis of effoctheness, feasilility, or
ca;t (1'0' Section 3OO.43O(eX7)} (See Appendix A to
this directive and "Feasibility Study Analysis for
CERCLA Municipal Landfills," September 1993
availableat EPA Headlparters and Regimal Offic<5.)
Bas<d m this amI)Sis. til: uni\elSe of altenati\CS that
will be analyzed in detail may be limited to the
compoJmts of the containmen1rem<dy identif.,d in
Highlight I, unless site-spocific conditions dictate
othervise or altemati"'5 are consilhed that were not
atftes",d in the FS anaI}Sis. The FS amI)Sis docl.lm1t,
toge1her with this directive, must be included in the
administrative record for each municipal landfill
presumptiveremedysite to suppcrt 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
Headcparers, as needed..

Whie the univ"",, ofalternative' to address the Iandftl
SOlm: wil be limiedto those componenl identfied in
HghIght I, potlDtill alemalves thatmayexistfor ea:h
component or combinations of components may be
evaluated in the detailed analysis. For example, one
compoll'llt of the presumptire remtrly is SOIl"Ce area
grOOlld-water conlro!. If approIriate, this comporent
may be accomplished in a numb:r of ways, induling
pump and treat, slurry walls, etc. These potential
allemahes maythm be comlill:dwith other oompment
of the presumptive remedy to develop a range of
containment alternatives suitable for site-specific
condtilJlS. RcspODll alemahes mUlt then be evabaed
in detail a8l'imt the nine criteria idemified in Section
JOO.4:D(e)(W of the NCP. Th: detailed analysis will
idmtifY sit"''P''ofic ARARsand devehp coss on the
baSs of the pallicular sizeandvolumrofthe landill.

EARLY ACTION AT MUNICIPAL
LANDFILLS

EPA bas identfies the pteSU1llJil'e remedysae cat'llori:s
as good candidats fa- early action llIIIer SACM. At
mlDicj>allandJlk, the upfontknoWedgethatthe soUl'e
area will be conmedmayfacilila" SllcbearY actonsas
inslllhtionofa Iandfil capor a gmund- 'Olt:r conkinnmt
system. Dqx:nding on the ciraunskn"''' early adinns
may be acrompliilied using either remlWal authcrity
(e.g, noo-time-critical remlWal acfuns) or remedial
authoity. In some cases, it may be appnpria" for an
Enginering EvaIJalonA:ostAnalysis to reph<E plOt <B"

all ofthe RIIFS if the sourcecontol compollllt wil be a
non-lne-lrilcal rennvalacton. Samefluto," maya1fect
whether a specific response action would be bener
accomPished as a removalor remlliia actioninduding
the size ofthe acton,the amoci.tcrl state costshae, and!
or the scope of O&M.A discUSSDn oftltese facDrs is
ronllined in Eany Amon andLalg~ennAction Unth­
SACM- Interim Guidance Publcation No. 92031'{)5~
neccmberl9.l2.

SCOPING A STREAMLINED RIJFS
UNDER THE PRESUMPTIVE REMEDY
FRAMEWORK

The goal of an RJ/FS is to provide the information
neeessaryto: (I) adelpately charact<rize the site; (2)
defne site dynamis; (3) defne mIts;and (4) develophe
re",mse action. As dis:ussed in tlte foDowDg sectiolll,
the process for achieving each of these goals can be
streanlined for CEKLA nnnicjJallandID sies because
ofthe upfnntpresumpton tbatlandfll cortents wit be
cortained. The strategy for streamliJing each of the,e
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areas shoul<IJe devdoped early (i.e., durhgthe s""ping
ph"'" ofthe RLfS).

1. Characterizing the Site

The use of existing data is especially important in
condulling a streaJriined RLFS for municipa Iandl1ls.
Cluml1erizltioo of. 1.."IiD's cortentsis oot neCC$31)'
or appropcite fll" sdeeting a responseactioo for Ibme
sitesexcp in limiedcas,,; raber,exisIngdall are used
to delermine whetherthe coJtainment.presumptionis
appropiate. Subsqumt sarnping e1fOlts sbouldfulllS
on chanl1erizing areas wh:re contanirunt migr~ion is
suspecled, such as leachat discllarll" areas or areas
where surlilce water runoff has caused erosion. It is
impatant to note that the decisim to claracerize ha:
spot sbouldako be basedon exising inDIlDfun, wch
as reilble 811:cdoll inDmation, documnlltiOI\ ancIbr
p\!ylical evidence (s.. page6).

In tba;e linited casos wh.., 00 inform:lioo is avalaIJle
for a site, it maynot be advilableto initiate use ofthe
pnsumpm. rcmedylDltil some data are collected. For
exampl~ ifthaeis exensvemig..tionofcontanin_
froma Sl:e locatd in an areawih severaS01u:es,it M.B
be neceSlUy to have SOlD' informtioo aboutthe Iandfll
swro: in onler to mli<e an llllSOciltion betNem oo-ote
and off-site omlamimtion

Soun;es of infonnation of particular interest during
seeping inehde records of previousown:rship, stale
flies, clo...... plan~ etc., whim may retp to deennine
types and soure", ofwardo... materials present. In
addition, a site visit is appropritc for several CClS)ns,
ia:UirE the verifratim of existing dIla, the idertificlli<n
of exislng site remedation systems, and to vislll1ly
characterize wastes (e.g., leachate seeps). Specific
infollUtion to be colected is providol in Section; 2.1
through2.4 ofthe municipal landliD manwl

2. Defining Site Dynamics

The coll:tted dlta are used to devdopa cm<Eptwi site
mode~ which is tlte key componelt ofa streamined
lU'FS. TIl: conc"tu~ site mndel is an elfectivetod for
defining the site dynamics, streamliuiog tlte risk
evdwlioJl andde...hpilgtheresJllDseacti>n Hghlgbt
2 PJeSGlts a gerere cmcepllal site maiel for munitJaI
landfiD. The modol is develJped bebe any RI field
activities are condwed, and its JlUlPose is to aid in
wdersBnding and describilg the site and to presmt
hypotltses reg~dilg

ThesuljlCCled SOUlCes and types of
con1amim>ts presenl;

Cortanin.ntrdease and transport
medlanisms;



Highlight 2: Generic Conceptual Site Model
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• RateofcamminaDtrellllSe3lll trmsp;rt
<"..here possiHe);

A1feded m:dia;

KnONIl andprtlOllial rolles of rrigntioll
and

• KnONll ani paentBI blll1all ani
envirmmertal re~.

After the data are evahutedanl a sitevisitis comPae.!.
thecotla1inantrekomeandtrmspcrt rreclmisrnsreko\llllt
to the site shoul:! be de~nld.The key element in
de",1qmJg the cmceJlwl site rmdel is to ideui1Y those
aspe<1S of the model tha requre mOle inlOnmtion to
make a decision about relpOllse measures. Because
conainmlllt of the landfil's conllllts is the presumed
rffiJDJlle aetm, the crnceptBl sit: moml ,.jU be ofDDSt
15e in idertif)iq: arelli be)tlld the lanifill SC1llCe itself
that will require further study, thereby focusing site
clmacteizltim aMy fiorn the source area ani on areas
rf potemal cmtarniml migatin (e.g.,grom:! wator er
cmtanimted selinem}
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3. Defining Risks

ThemllicpllanifillmmlBl states tint a st"earnlinelk­
!~tld baseline risk assessmentwill be sufticient to
lI1luat resp:>me actim on the most 000018 p-oblernsat
a mui.cipd laJdfill (e.g, grourl VItlt:T.leachatejandil
c,cnteIts. anllanlliU gas). Ole rnetlDd fer establising
nsk U~1Dg a strearn!1Ded approach is to compare
coltlninaJI con:_1m level(ifavai.lk) to starlJrd;
that are potemal chemichipCcifi: awUcliJle (J' ree\llllt
and appropriate requirernen1s (ARARs) for the aclion.
The mawal states tiIlt where estlblilhed stardaJds fu­
me or mere cootaninants in a ghen DJedtm are cleaiy
exc..,ded, remodal actim gerJemllyis w.marted'

It is impomnt to note, however. that based on site­
specific conditions, an active respoose is not required if
ground-water contaminant concentrations exceed
.chemical-specific standards but the site risk is within !h,
Agency's acceptable risk range (I0~to 10j. For
example. if it is detennined that the release of

'See also OSWER Directive 9355.0·30, Role ofrh~ Baseline Risk
Asses.rmellt in Superfund Remedy Selection Decision3 April 22
1991, whicbstates thai ifMCLs arnon-zero MO..Gs an: ;xc~d. [~
resp(Jl5c] action generally is wanantcd.



cmtanimlts from a partiwlar lanlfill is deciDing, am
ron:ematilDl of_ oc DIre grwndWlter txIlturimtts
are aI oc barely e.xreed c!mJicm-"",cific stmlanh, tbe
Agn::y maydecide nd to impeIreIt ao aaill: respome.

. Sum a dll:isim mtlJt be bmw 00 1heunler.tmdq: tlDt
tIE ImdfiJ is no lmil:r a:tilgll! a saute c:f grounl-Wlta"
cmanimtim, am tlDt tbe lanIfi1l roes not JRse!! an
unall:epalie risk fum any ot/a" ""'lJOS1I1: padrnay.

A ste g<maIy wil m: be e1igi~e f<r a &n:aalliJocl ri!k
e....lJatiln if grClllld-wlter crntaITinalt ccnceltlatm
do oot c1e..-1y excetd clErnical-5pocifc stuIlardl oc tbe
AfpT;y's acceIled lell:l of riS<, or otber cmditilllS do
notexisttIDlirovide a c1earjustificatm f<r actim (lOg.,
dim:! cmlactwith laxlfiB anew re!Ulli.gfilm mslable
slopes} UIlb" tbese cilCUDl1an::eS, a quantitative ri!k
"""'SD"f2ll 1hat addressos all ""'IJOSUIe 1"'111"")5 will be
nece$llI)' to detanire v.h:tler acinn is ..,ed:d

U1tim11ely, it is neressuy to de:tnnstllte 1hat to. fimI
remedy addresses all pathv.ays and contaminants of
0CIllf11\ not jU!1 1h00: tlBt trilD'Jllll1he rem:dal adOL
As describedin the foDowingsections, the conceptJa.l
site model is an effective tool for idemuying those
pa1hw.l)5 and iDuslrai.g tlDtlh:y have beenadlr<ssed
by tbe cmtaBo:lt rem:<jy.

Streamlined Risk Evaluatioa Of Tbe Lndlill
Source
!'J<perien:e Jhm the JX"S1Illllive rem:<jy pilct:s slJlPOlls
tbe usefUness ofa S1reaniio:d ri!k ewluatioo to ioitiale
an eady IClPOO'l' actm mder ca1ain ciraDmtuD:s. As
a maU:er ofpolicy, for the source area of mWlicipal
landfils, a quantitalive risk II!S"'srreIt 1hat COOSidelS all
cbemicals,their pltentili adlitive efi:cts, etc, is not
necessuy to estal:lish a basis for acioo if gr<lIIIld-VIII1l:r
datl..-e awihble to denmmle tlllI cmta-oinns c1<arly
exceedes"liishd stmdanl> or ifother cmditioos exist
tint puvide a cJearjuslificatoo for actin

A quantilllive risk ass",smentabo is net nec",saryto
e....mt: v.betIu the aJDlaIun:1t nme<jy OOdres",s aD
patlw.a)5 and oontaninaIts c:f C(]]CeIl assa:ilted wi1h
tie saure Rah<r, all potertial e.xJDSlIl: patlw'Vo' can be
identified using the cmcentual site mgs1eI and cgmpared
to the patbwa)1 addressed by the containment presumptjve
ImIGlIL. Highlight 3 ilIustmtes that the containment remedy
addresses all exposure pathways associated with the
sOUICe at municipallaodfill sites.

Finally, a qualtitlli.." ri!k ....esarert is nlt re<pired to
d:t<min:: cJem-up levas beca,.., tIE l}pe c:f capwill be
de1eminedby CDsIre ARARs, am groond wat:r1hat is
ex1rll:1ed as a conpmeIt c:f tie II""JDP''''' l"CIIl'<!Y wi!
be nqtinrl to IIIlet di!cllar~ limts, or ah:r smdm; fir
its clispJ6al. Calcllatiln of cleaDlIp le\els for gmmd­
wat:rcontaninaton that has migrattd away fran the
soon;e Mil nol be acclJllllishd under tbe preslJIlltive
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Highllghl3:SourceConlaminanl
Exposure Pathways Addressed
by Presumptive Remedy

l. Direct contact with soil and/or
debri> prevented by landfll cap;

2. E>pll!Ure to ronlaminatellroUld
water within the landfill area
prevented by ground-water
rortrd;

3. Exposure to contaminated
leachaepreverted by leochate
collection and treatment; and

4. Exposure to landfill gas
add"essed by gas collEction and
treatment, as appropriate.

remedy, since such contamination will require a
crnVl:lltiooal investllali<ll and a ri!k ....essrelt.

StreamliJiog the risk assessmelt of the source area
einimt:s tIE ""edfor SIIJlllIing and anaI)5is to s'WlJ"l
tie cacuatmof cm.m II"polent.. fumriskasn:&ed
wih <inI:t __ It is imprtat to ncte lI11t blI:are th:
cottinued effecti\Cness of the containment remedy
deJI'Irll <II to. intelJity ofto. ccntai>rnrnt s)51l:11\ it is
likely that instiutioml cOlttols wiD be ne"",sary to
restrict fuIme activities at a a:RCLI\ nmicill'1laxlfiD
after a:ustu:timoftbe cap am ....a:ialed s)<it""" EPA
ha; tim dllen"nD:d tlBl it is nol "IP"qrille or necalSlI"Y
to ",timk: tbe risk a",ocia"dwi1h fiJure resi<b1tial use
of tie lanlfil SlUCf; II! s",h use "OU1d be incarpathle
wih tie new to mamin tbe int:lJityof tie clJtliJlIlOll
sysl<Dl. (LO'l'l-tmn waste mlWl3gCDlenlareas, such as
muniapallandfils, may be apPilprilte, howev..., for
recn:alinllor otb2-limtal ...... <II a sit:-5pecifl: basis)
The availability and efficacy of instiMioUll controls
sbould be evaluated in the FS. Decisim documents
sOOuld inclule measlr'" s",h as imtilutiooal cmlmls to
aJSire tie txIltru::d imwitY c:f sum Cmtil1tl9 s)5l<ms
v.h:o:\Cr pa;sil£.

Areas of ContlJlliBanl Migration

Almst evey muricipllardR sitem. samechractcistic
!bat may requino additional study, such as leachate
dis:huge to a "Cthnd or silJlificant Slrice v.arr runoff
catEed by ,"mge pdl!ens. Th:se mi!lllfun pattWl)5,
as wei as~WIler cmtaminatitn 1hathas nIpied
away from the source, generally will require
c1ulllltcrizltim am a rnre clJIllJdunsiverisk....essnll1l
to de1ermile wb:ther aclion is wammtd beyond !be
same areaam, ifsq tre!}pe ofac1ioo t!Bt is 'WI'l'ri<le.

. Whil:: fu!ul: resilential use of the landfil sotu:e area
i~er is not consideredaJPqJrilte, the Iatrllll!iareit to



landfills is frequently used for residential pwposes.
Thereflle, basedon site-speificcircUl1ltancesjt maybe
awroprie to comiderfutureresidmtial use roc growd
wlter and otherexJDsUlepathw~ whenasses.mg risk
frornarms ofcontaminanl migration.

4. Developing tile Response Action

As a fOllt slq> in developing conlainment a1tematives~
respmse action objectives shouid be developed on the
basis of the pathways identified for action in the
conc,,1uaI site ODde\. Typcally, the prim~nse
action obj:ctives foc muni:ipal landfill sites include:

Presumptive Remedy

P"""",tingdira:t contact with lalllliIl
contents;

Minimi2ing infJ1tration and resulting
llOIltmnattleachingto groundwlter;

• Conlrolling surface water nmoff and
erosion;

Collecting and treating contuninated
groom water and leachate to contain
the contaminant plume and prevent
further migration from source area;
and

ConlDlling and treating landfil g....

Noo-Presumptiye Remedy

Remediating ground water;

Remediating contaminated surfilce
water and sediments; and

• Remediating contaminated wetland
areas.

As discussed in Section 3, "Defming Risks," the
containmnt p-esunpti'" rern:dy acamJii!hes all bit
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RIlFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments,and ""t1andare"') and on colho:tingdata to
support design of the containment remedy.

Treatment of Hot Spots

The decision to characterize and'or treat hot spots is a
site-specific judgement that should be based on the
consideration ofa standard set of factors. Highlight 4
lists questions that should be answered before making
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the decision to characterize and/or treat hit spols. The
overriding question is whether the comination of the
waste 'sphysicalmdchenical characteriills and volulJI
is suchthattre integrit}Ofthe newcontainmemystllIl
will be threatened if the waste is left in place. This
question should be answe:red on the basis of what is
1W.lIlm.about a site (e.g., from operating records or other
reliable infonnation). An answer in the affirmative to all
of the questions listed in Highlight 4 would indicate that
it is likely that the integrity of the contaimnent system
would be threatened, or that excavation and treatment of
hot spots "",uld be pl3Cticable, and that a sigJificant
reduction in risk at the site "",uld occur as a resuh of
treating hot spots. EPA expects that few CERCLA
municipal landfils will fall into this eategocy; rath...,
based on the AgencY'''''''Peri...,., the majoril)'lf sites
are expectcrl to be suitablefa containmenbnlJ' based
on the hete:rogeoeity ofthe waste, the lock of reliable
information conceming disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and'or hazardous waste co­
dispa;ed with municipal waste at CERClA nnmicipal
landfJ11s varies fran site to site, as does the amount of
informatiomvailWie ceoremingdisposi history.It is
~ssible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
abo.. the landfill cori_ is exp<cted. Uncertainty by
itself does not call into question the containment
approach. However, containment remedies must be
designed to take into account the poosibaity that hot
spits are present in addition to thooe that have been
identified and characterized The presumptive remedy
must be relied upon to contain landfill contents and
preventmigratiomfcontaminants'Ihis is accomplished
by a combination of IIIeIISImS, such as a landfill cap
combiJrd with a lea;hlte collfClionsystemMoritoring
will furthec ensure the continood effectiveness of the
remedy.

The folllWing ex..,.,les illuslr*' sit...specificdeciSlII
makilg and ShON how these factors affed the decilion
wheth... to characterize and/or treat hot spits.

Examples of Site-5pecific Decision Making
Concerning Hot Spot Characterizatlon/
Treatment

Thee is ano::dotalinfonnatiorthlt appuximatcly 200
druns of hazll'wUS waste w<re disposcrl of at this 70­
acre forner municipal landfill, but their location and
contntsare Unkn01I1. The remdy include a lardfill cap
and groUld-waer and lanllill gas treatmlJlt.

A search for and characterization ofhot spots is nol
supported at Site A based on the questions listed in



Highlight 4: Characterization
of Hot Spots

If al oftre fdlowrg QJE5liCJlS can tB
anSilered in treaflimatw~ it is ijl93ly
!tat dlaraderizaion ard'a treatrrent
of hot spots is v.anarted:

1. Does eloiderm e»s1 to irdiclie
the presenceand approxinat!
la:atim of v.ase?

2. Is the hot spot known to be
pilliJEI thm waste?"

3. Is the waste in a discrete,
acoessble part cI the Imdil?

4. 15 thehtt spotmowrto be large
enoughthat its remediationwill
reducethe threa posedby the
oleral site butsrrall eno18hthat
it is reasonable to consider
removal (e.g., 100.000 cubic
yards or less)?

'See A Guide to Principal Threat and Low
Level Threat Wastes, November 1991,
Superfund Publication No. 9380.3-06FS.

HiltWg/II4; (I) 110 relBbie infinmtim exists to indicate
til: la:alim of1he warte; (2) til: detennnalim of\\ldrc
lhe·wast. is pincp,l threat ......e c'"'llOl be made smce
the pl1YsicaV<bemicalchaJacteastics of the wastesare
tdc:mwq (3) sitre the locatim oflhe ....ol:e is w1<mv.n,
the detlDllitation of wil:1her !he waste is in a discrete
aa:f5Sille localim camot be lIl3d:; (4) in this eao:, the
(J'eo:nceof2lJ0<kumsin a illac!: landillisnd ClIllidad
to si~lCaJl1y afIx:t til: tire.. p<Hrl by til: <:I\'fcll de.
Rabr, til: cmtllinnDll syst.mwill in:l\rl, 1re"'''''S to
emue its cmtincl elfa:ti= (e.g, mmitriJg ard'rr
1eac1Bte cdlectim) gi\Cn the ut=tirty aslllCBt.d wth
til: lanIfill cmtOlls ani SUlpCct.d dnJnR

Sim.l
AnmriJrutdy 35,000 lhms, mmy crrtai1itg!Jazlr<b1s
I\8Sfs, 1M:1l: disp:Jle.d of in twodnm di!pCllll1 units at tIis
privately owned 8lHlcre inadive landID, wlich was
li:emed to rerei\C genera reue. TIl: sit: is ,ivilbi into
too opernble Wlits The rem:~ fa' q,<.mble.llit I (00
I) is inciteraion ofdrumnlld wases in the two dnm
di~mils. TIc remedy fa OU2 COOlists of treairett
of contaminated ground water and leachate and
containment oftrea1ment residualo> (from OU I) and
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remaining landfil contents, includitg passi", gas
cdleclm ani flq

Treatnett of Iandill contentsis s~IDrtedal Sit: B
he<aUSeall <ftll: quC5lims inHi8Jli~4 eat beamwlfCd
in the a1fumti'l,,; (I) exislitg e>idencc fu:m I""\iom
ilM'StigriJJB and samping anh:b:I by lhe stlte (parr
to 1IIe~ inIi::ltfd the JI,,"mce and lIJIIOrimlle klIlIlim
d w.lSles; (2) lhe .....a VIefe amihal pin::ipll tlreat
walles hellllBe tll:y Wtre licpidl and (Ims:xI m lmlpng)
Wffe heleve:l to emtain omtarrirmts <f oonxon; (3) the
_ is locata! in dis:n:te aca:ssiJIe IIIIIs <f the 1lD1fill;
and (4) the waste volume is large enough thai its
remedialon will sigoifimrIly redu::e lhe threat pooed
by the 0"",,11 sileo

CLOSURE REQlIREMENTS

Subtitle D

In the al:se= ofFedmi SWtitIe D d<llUll: re8Jlltioos,
Stae Smtate D closure reqtirementsgeneraIt have
g<JVCIIJedCERer.Areopome aetims at muicl>aIJandiDs
as alPlicable IX' rek:1Wt ani lJRrq:riat. recPnnmts
(ARARs). New FederalSmtitle D closureandIDst­
dosm: CllCe regulati:m will be in effect on O::tJber 9,
1993(56 FR 50978and 40 cm 258)'Stat: clos",e
recpirem:rts tlJat are ARARs anlllIat lI1e _ sfrirllert
tim th: Foiral reqt8unllts mUll be atared IX' """,,,d

TIc ne.v Fei:JaI regullDlIIl artain flIJlI<mllts rellt<d
to cmslIllClin ani mairtemllCC of the fmal C<M:I; ani
leachate collection, ground-water monitoring, and gas
monibring"Y"'=>. The final CtMr regulatiOllS will be
applicable requirements for landfills that received
houseiDld _allerO:lober9,1991. FPAe"PCds that
the fioal cover req.Jii wrnts wiD he appliclble to few, if
any, CEICLAmuricipallandlills, since the receiJi of
hooselDld wastes ceasedat moot CERG.A landfilk
befm: O<l<b:l' 1991. Ra~ the s1hltmti", fClJIi-=tts
of the new Suhtitle D regulations general~ will be
consilered reEwnI and i1PPllptiate requirement' for
CERCLA response actions that occur after the effective date.

Snbtille C

RCRASultlle C danre r<q!iremnts m't' be 'Wiml:le
or rek:vart and apprqmate in certain circmnsmnces.
RCRA SubtitleC is appical:le if the lamfillrecei.ed
waste that is a listed or characteristic waste under
RCRA, iI1Ill;

I. The ......e was disIDsed of afur NJvenher 19,1980
(elI:ctive date ofRCRA~ or

'An extension of Ihe effective date has been proposed bUI not
finalized at this time.



2. 1he newresponseactionconstituteldisposal under
RrnA (i.e.. disp:>sal back inlo tre origimllanlfill).'

The decision about whether a Subtitle C closure
requirementis releyant and awrnpriate is based on a
variel}offactllS. in::lui~ the mitre of the \\Ilsteanl its
hazadrus~rties, the date on MJich it was dis!D'Sw,
and the "nature of the requirement itself. For more
infunmtim on RrnA SulDtle C c1a;ure re<pJiretrem,
see RCRA ARARs:FOCII on Clarure Requirement$
DirectWe No. 9234.~FS, OctdJer 1989.

'Note that disposal ofonly small quantity hazardol1'l waste and
household hazaJdous waste docs not make Subridc C applicable.

No.ce

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 litigation with the United States. EPA officials may decide 10 follow the guidance provided in this
document. or 10 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 wilhout public notice.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

Ttis AppEl1dix summaizes the analysisthat EPA condl£led oHeasibiity study(FS) and Record
of Decision (ROD) data from CERCLA municipal landfill sites which led to the establishment of
contlinmlJlt as the presumptite remedyforthesesitEB. The objeclve of the stu:ly was to idenlfy thC5e
technologies that are consistently included in the remedies selected, those that are consistently
serenedoLt, andID idertify the basis for their elimimlion ReSlUS of this anavsissuRlOfl the decisiCJ1
to elirrinas the initiel techndogy idertifcation and sCleering step; on a site-speclic basisforttis sis
type. The technical review found that certain technologies are appi-opriately screened out based on
effeciveress, irrplemlJltabilly, or exces;ive cost.

The mettudolqjy for this analysisentailKl reviewng the tectnolqjy idertificaion and sCleenirg
camp:merts oHhe rems:ly selecton processfora rep-esEntalve sampe of munilipallandfill sites. The
numlBr of timES each technliogywas eilher sCleened out or selecM in each remedy was camped.
A detailed disQJssion of the methodology used is provided below.

MElHODa.OGY

Identification of Sites fQr Feasjbilitv $tucjy Analysis

Ofthe 230 mUricipallancfill silesQn the NPL, 149 sAes havehad a remeqr seectedfQrat least
Qne operable unit Ofthe 149 sites,30 were selecte<forthis studyon a randombasis, or slig,tlygreeter
than 20 percent The silesrangein sizefmm 8.5 acrestQ over200 aCles and are loca~d prirnaily in
RegiDr$ 1,2.3, and 5. This geogarhical distibltion awrodmat15 the dislfuuiQn Qf mUricipallandfils
on the NPL.

TechnQlogy Secrming and Remedjal Alternative Analysis

The FS analysis involved a review of the technology identification and screening phase.
including any pre-saeening steps, followed by a review of the detailed analysis and comparative
anaysis phases.lntlrmaion derived from eachreviewwas documened on sie-sr:ecifi: data collectiQn
forms, which are available for evaluation as part of the Administrative Recad for this presumptive
remedy directive. The review fQcused on the landfill source contamination only; ground-water
technologies and alternatives were not included in the analysis.

For the saeening phase, the full range Qf technologies considered was listed on the data
collection forms, along with the key reasons given for elininating technologies from further consider­
ation. These reasons were categorized acoording to the saeaning criteria: cos~ effectiveness, or
implementabilily. The frequency with which specific reasons vvere given for eliminating a technology
from further consideratiQn was then tallied and cOlT1Jiled into a screening phase sll'l1l'l1al'Y table.

Fa the detliledanalysisand campa-alve analyst, infomatbn on therelaliveperfamarce of
eachtechnQI'l!IY/aternaivewith respectto the sevenNCP criteria was documerBd on the site-specifi:
data colleclon fQRns. The advantagls and disadtant<ges associaild wlh each clean-up o!iion were
hig,lighed.ln sanecas15, a techndogywas combine! with one or moe techndogiesintQ oneor mae
alternatives. The disadvantages Qf a technology/alternative were then compiled into a detailed
analysis/comparative analysis. summary table, under the assumption that these disadvantages
contibl1ed to non-sellction.AJI summay tables are availalle for review as part of the Administative
Rerord.
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APPENDtX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES (continued)

RESULTS

The infomiatiorfrom the technolog}'SCreeningand remedialaltemallle analysesis provided
in Talie 1. It demonstrateshat containmen(the presullpltive remedy),was chosenas a corrponent
of the selected remedt at althlrty of the sites analyzed. No other technologies or treah1enls were
consillently selectedas a remedyor retainedfor comidelation in a remedialalternativeHovever, at
eight of the thiiy sites, there were circumstances where technologies were induded in the selected
remedy to adctess a s~e-specific concern, such as principal threa wasllls. These technologies are
induded in the colullTl entitled "Tech Not Primary Corrponent of Alternative" in Table 1 and inchJde
incineraliorat I'M:l sites, wasteremovaland off-sitedi:;posalat IY.o sites, soH vaporextractiornt IY.o
sites, and bioteelanalion at one siE.

Leachate cdlection and gas cdlection sys1ems were also tracked as part of the detailed
analysis and comparison of remedial alternatives. These types of sys1llms generaly were not
considered as remediation technologies during the screening phases. At fifteen sites, leachate
collectionwas seleced as part of the overlll containmentemedy.At se\er1teen sites, gas mllaiion
sylterT5 wele selected as part of the ovelall mnlainrrent rerredy.

This analysis supports the decision to eliminate the initial technology identification and
saeering step for munlclpal landfill sites. On a sMe-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 seleded remedIes.
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TABLE 1· SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS.

~ ~~W;~c:.";~L L / #RODS WHERE CRITERION CONTRIBUTED TO NON-5ELECTION

TECHNOLOG~~ '0..~\ )07~~$"~ ~
~ .4- 4 4 q4

~ /" ~~\ \'~ ::IP/#~ '7 ~~;
!

Multl-layer
28 25 3 0 2 2 0 18 7 1 0 0 1 3 5 3 .-Cap

Clay 16 8 8 0 1 8 0 4 4 2 2 1 2 1 0 1 -- --Cap

Aspha~ 17 0 17 0 2 14 5 0 0 0 0 0 0 0 0 0 - .-Cap

Concrete 17 0 17 0 3 14 5 0 0 0 0 0 0 0 0 0 - _.
Cap

Soil
16 7 5 4 0 5 1 5 2 1 0 0 0 0 0 0 _. .-

Cover

Synthe6c 13 3 10 0 0 10 1 2 1 1 1 1 1 1 1 1 - -
CaD
Chemical 5 0 5 0 0 4 0 0 0 0 0 0 0 0 0 0 - -
Seal

Slurry 22 5 14 3 2 8 6 2 3 3 2 2 1 2 0 2 -. -Wall
Grout

18 0 18 0 3 15 9 0 0 0 0 0 0 0 0 0 - -Curtein
Sheet 17 1 16 0 0 13 5 0 1 0 0 0 0 0 0 0 -- _.
Plllna
Grout 8 0 8 0 0 8 2 0 0 0 0 0 0 0 0 0 -. -
Inlection
Block 5 0 5 0 0 3 3 0 0 0 0 0 0 0 0 0 ...
Displacement
Bottom 5 0 5 0 0 3 4 0 0 0 0 0 0 0 0 0 .~- ' --
Sealing
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TABLE 1- SUMMARY OF SCREENING AND DETAll..ED ANALYSIS FOR LANDFILLS I

~~~~;;="L L / #RODS WHERE CRITERION CONTRIBUTED TO NON-SELECTION

/1.~ zt~# ._~'" ~ "
, q'TECHNOLOGY' ~~ ~~ -::// / {f'.;fff. -I'

~
~

\. ~~:I~ ~ /' ~oP # .I",; eft / <,~.,<,' .,<,' / '/ <I' G

Vibrating
5 0 5 0 0 3 3 0 0 0 0 0 0 0 0 0 ... -Beam

Liners 2 0 2 0 0 1 2 0 0 0 0 0 0 0 0 0 ..- ---

OHske
3 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0 --- ---NonhazardOlls

landflN

Oftsile RCRA 17 0 13 4 8 3 12 0 0 0 0 0 0 0 0 0 ... .--
Landfill

Onsile Landfill
8 0 5 3 5 1 0 0 0 0 0 0 0 0 .-- ...

(unspecified) 9 1

Onsile
0 0 0 0 0 0 0 0 0 .-. ...NOMlIZard!lus 2 0 2 0 1 1 1

landfiM

Onsile RCRA 14 1 11 2 3 2 10 0 1 0 0 0 0 0 0 1 ... ."
Landfill
Onsil. landfill 7 0 6 1 3 3 6 0 0 0 0 0 0 0 0 0 '-' ---(unspecified)

Bioremediation
13 0 13 0 0 13 1 0 0 0 0 0 0 0 0 0 _. ..-

(unspecified)
Bioremediation

10 0 10 0 0 7 7 0 0 0 0 0 0 0 0 0 ._- _.
Ex-situ

BiOfemediauon 15 1 14 0 1 13 7 1 0 0 0 0 0 0 0 0 _.. _.-
In·situ
Oechlorinizationl 6 0 5 1 1 4 2 0 0 0 0 0 0 0 0 0 ... ..-

APEG :

OXidationl 12 0 12 0 1 8 5 0 0 0 0 . 0 0 0 0 0 ... ...
Reduction



~

w

TABLE 1· SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS I

L~/'4~~:'c:...£~ / #ROOs WHERE CRITERION CONTRIBUTED TO NON-SELECTION
T ~~~.p~ ToS,,..,;,,OUI:l(l': ~ • q:ECHNOLOGY' ~<1' #~ ~ / ~"'~ I"

~ 4 ~ <f' ./ ~/?t~~~/¥/~'/
Neutralization . 4 0 3 1 0 2 1 0 0 0 0 0 0 0 0 0 _. .-
Thermal

0 0 0O,slI'udlan 6 0 6 0 0 3 4 0 0 0 0 0 0 .- -
I funsnedfllHtl

Offo" 19 2 14 3 9 5 10 1 1 0 0 0 0 1 1 0IrJdnerwlKm - .-
I /unrmeciftMI

Onsite
12 0 8 3 5 5 6 0 1 0 0 0 0 1 1 1 - -Incinel'alian

(unspeclfiedl

Fluidized
9 0 9 0 5 6 4 0 0 0 0 0 0 0 0 0 .- -Bed

Infrared 8 0 7 1 6 3 3 0 0 0 0 0 0 0 0 0 -- -

Pyrolysis 5 2 3 1 2 2 1 0 1 0 1 0 0 1 1 1 - --
Multiple 4 0 4 0 2 2 1 0 0 0 0 0 0 0 0 0 .- _.
Hearth

Rotary 10 0 9 1 6 5 4 0 0 0 0 0 0 0 0 0 - --
Kiln

21 0 21 0 8 15 11 0 0 0 0 0 0 0 0 0 _c --VllJ11Ication

l.CJIJTemper.llur&
13 1 11 1 2 9 3 0 1 0 0 0 0 0 1 0 - ...

r:~o:Desorpl
SOl

In·situ Sleam 5 0 5 0 1 4 2 0 0 0 0 0 0 0 0 0 - -
Stripping
Soil 18 2 14 0 2 9 10 0 0 0 0 0 0 0 0 0 --- --
Flushing
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TABLE 1- SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR LANDFILLS)0'.1'-4;~~=~Ie~ L / #RODs WHERE CRITERION CONTRIBUTED TO NON-SELECTION

~~ ~<Jl~ ToSaee...OuI~ ~TeCHNOLOGY' • •

~«.f~~9j~ #' ~ 4 4 ~ /' ~ ~~
Soil

2 9 1 1 8 6 0 0 0 0 0 0 0 0 012 -- -Washing

Soil Vapor 14 1 11 2 2 9 5 1 0 0 0 0 0 0 0 0 _. -
Extractlon ISVE)

Fixation 7 1 5 1 0 4 2 2 0 0 0 0 0 0 0 0 - -
Stabillzatlonl 20 0 19 2 1 13 6 0 0 0 0 0 0 0 0 0 .- -
Solidification

Aeration 7 0 7 0 0 5 3 0 0 0 0 0 0 0 0 0 .- .--
•

:

1 The study was conducted on 30 RODs end their corresponding FSs.
, This does not include the no-action or institutional control only alternatives. No RODs selected either 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 screening out a

technology. Thus, the totals for screening and non-selection crileria are not equal to the number of FSs end RODs considered.
• Information on State and community concerns was not Included in this analysis because FSs do 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 



... - ....

United Stale$
Environmental Prolection­
Agency

OIIIceol
SolldWaslEi;llld
E~ncy ResponSe

Supell.und PUblication:.
9380.3-06FS .
Noveri1befl991

3 EPA
, '
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0IiJce 0' EffieIv8ncyand Remedial Response
, Hazadoul;Site ConlrOl Division O5-22OW '" . , auick Reference Fact Sheet .

1beNalionalOOandHazanlousSubslailcaPoll"ComiDieiqPlaa(NCP)JIIlllIlIIIPaedODMani!l.S..ggo_dlatEPA.ts
llluse"IIQuneollOaddrcas tileprincipal t!Irl:Ilsposedbya• ....."...,ic:phIe.1D\I"ta&iMtaiD&_oIs.lIICb·ascCllllllilunent. "
far.W$IhalpilSc$a rdaliV<lly low klIIg-llCllia lhreat." (4OCfRSectima 300.43O(1)(')[1ii).) 1'besee.pC''''· 4. d¢¥Od rRllli 1hc .
niaadact ofCERCLA, f 1·211111d~on ....rioai SupOmad cxpeaicllcll, .....4oMloped lIipicleliaes10CCIDIIIllIIIicaIe lbelypcsof .

·reniedics lhatlbeEPA.~ly 8I!Jic~ lOfiJldappopriall: for speCific: tYPesol~ AbIloup ......,,. sckclion decisilllL'l are .
IIIliillaIdy site-spec:uJC delerminaliolls based OD .. anaIy:Iis of temeiIiaI· a1reinali\u usinc ...... nine cvalaalioa c:riIeria. dlese .

, :~ bdp to _line and focus rIIc.1CIllCd"18I invcsliplioQtle:asibilit)' SIDdj (RJIFS) lII\ .ppq._..- m-..nent .­
optklns.~ guId. apia'" couiiIerad_lhat lbouJcllle UIkee lido _ ..lit fa ....pizlAa _ ror wIlIdIlreIrm..1or

· coitlllum pDually'wiD be suifllbk..d pro>tdcs "crlDiliollS, euJIlpkS, alld ROD doc1Ialeatatioareq~rela,",ho .
'!'is!-elbat~.. principal·or·low...... Ibreat. EPA niUes lhis c:aJegIlrizalioof.._asprincjpaI or law IeV<lllhRat....'" ,
after docidinli ..~ 10 lake~ acdonat asire. The "lalUim Filial GIIidanl:e OIl Preparing SupedUllll DeclsioII DucuIllCDlS.·
(EPA/624/I·87/90. Ocwber 1990) lIDli"A Guide IODcYdopinaSu~Rcco'dsof DctisiclD" ~icatioft.933S.l:02FS.I, May
1990) ide addilionaI inftirmadon 011 ROO dcicumcnbllioa. . . .plOY'., '.

NCP Expectations

EPA" establisbod" ~.~xpec"'ljo..s·in 1IIc NCr ,(40 CFR .
.300.-43O(a)(I)(ili)tolafacmillepublicof.Ibe~·orremedies .
·tIiatEPA baS found lO beapptoP6ale forcenaiD typesof_
in ihe piss and· anlicipale& scItctin& in lbe fnllR. These.
expcc;ialimu (see' Highligbt I) plOme·a·means·of sbaria& '
coIlectod experience 10 ~. lbe d~O!lt of cJcanap
opIiOlll. They 'l'1lectEPA';' l>eIicClhl!teeuainsoun:emataials

·.an. adcRisecJ best throu&b lrealmenl liec:ame 0( loCIIRir:al'
· limilatioDs to· die loag-temi r.liabilil)' of conlllmmeni
,lCC~. or rlte'scrioui COIIIIeq_ ofeXpasuno should.
•n:Icase_. Qlnversely,lheseexpeclllliaas ..... ll;I1ec\lbe
liIcl.odl«_~can beafelyaJIIlllincdlllldlli4t
-......s fW all waSte wiB IIlIi be appopri.llc cir -SIIY to

· _ po1l'ClioII of blllDllft be8JrIt uci drc envin>ni1leat..... .
• .CC9I elreclire. .

IdentifYjngPrincipal and Low~vel
~., Threat Wastes

' ..

Thea>ll<:eP!ofprincipellhRal- and low levelduWw_
: asdcYdoped by EPA in dI. ffl:P is 10 be applied III a site'­

sPecifit IUs wben~ sQun;e rna.!;: ~$puJ(:e
,matiiriIr' u dofincd as ma~I' dial· iIldudes or CODllIiJIs
·bazlirdous substimoes. poIluWil$ orcontaminaallllhatact lIS" a
IOSCnOii" fll' mlpadoo Of amraminalioiJ to ground water, to .
SIUfacc W.,IO air. or actS ll!i a soun:c Coo' direcI exposure..

HIGHLlGHT.1: NCP~ns
Ir!volvlng PrIncipal and Low I,.evel .
'lhreat'Wastes

. EPA expccu Ill:

I. tiae -em to addR:is rite priACipallhrealS
~ byuite. ...lic.cver pncticable. '

2. .tJseengiDeeaiJlfccinuols.~b as coolllinme;lt. .
rClf..... dlatlJC*a n:IaIiveIy low Ioo&-rcrm .

.lIIioolOf~ •.eab"!C'JI is Imp'aajcable
. . r' .

3.' Vaa canbillalion ofmelbods. \Is............ Ii>
.~ prolIlCIionof~ bea1dl1Dd 1IIc : .
~.iJ...._.: ~ llI'IJAIPriate sire sibiations.

: ~'or I"incipid tbRaIS JI'lIlII'4 by a site,
.. ·vdlh priori\y pIai:ed on IRalitIg _ dllll !s

liquid, biPl,. KDic: of JUsbly mobile.will be
eombiDed witb·engiaecrins conlIOIS (sucII as

...COIIlAinmcnt)'1IIld ilisli1lJliQnal WIl\l'Ols. as .
lIIJPiOIlliale, lOr._residuals and ulJealed-. - .,

". U~ illSlillltioaai coMm1s.mchaS~ usc and
dcixl~ to supplement eosiileerin&

,CODllds lIS oppoopi;aIr; for sIlOn- lIiId Iong-wm_._10prwent.or limit cxposwe 10
IuIz8daJs Su~lIIlCCs .
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.....
Coownioated ground wli,,", generally is not <lOOSidered 10 Ix: a
SOIll"" m3Jcrial.llhougll oan-aqueousph~ liquidS (NAPLs)
'may be viewed.aS soUn:e mafCriaJS. The NCP csiablisllA:s a
cIilfcnn expe~latioD .for remediallng trinIaminaIed gJlUId
waier (i.e.. 10 relW1l usabllt.growK! WlIIaJ 10 dJeir IicIlefJdal
useS ill. lime framl! dlar is ·.fPlIson.b1~ iivea iIIe parliad..
cilannslancesoflbesite). ~pteS of!Ollra: and _
.-iaIsan:provided. in H"1&hI~t 2, .

HIGHUGfiT 2: Examples ofSo~·
. and Non-Source Materi!lls

.• Drummed .....
'" COllIami "",, soiIlIIIddebris
• '?OoJs" ofdeIlsc _ aqaeous pllase liquids

, (NAI'Ls) submcl'lled bcacalh&round _ or '
in IJacitlilCd'bedIoc:k . . .

• NAPLs fIoaling 011 eround _ .
. '. ConlaminaJed seifinients IIld s11111gea

. .WC*.sc-a Malerials. .' .

• Oround_
.• Surface wa&er .

• Residua's -'ing from __or sile
___IS .

Prjg;jmiJbg;at""1"-~sOan:e-.ws~1O .
·be h1&ldJ lDXil: or bigN, IIKllliIe !hat pieraIly _ Ix:
reliablycOntafloe4 01'.......P-naaaigaifiCllDuw:1O110-.
boaIl1JorlbeeavironmeatsbmiJ4~occ"".1'IleyInc:1,*
\iqWdJ l1li1 odIet hiiMY 1iIobi1c' maraials (c.•.• sohcaIs)·or
_!rrjolabaving bigh c:oncenIIatiiIIl(!DXl';ComJlCllllldo. No

· "1Iln:sboIcl1eYd" orllWcity/riskbasbeenesIlIbIisbCd IIIcquall:
10"iDcipallluat." 11oWeva. whele lIDl<icity and aiobilityor.

· _~conil);nelOposelipolClllialrisl<or Io-'.orgre;uez-,·
geoei;~I1,.·__~_sbooiIdbe C'IaIualed•.

j nw1mJtbmaI.*'.dlose~lI18teriaI5that~1y.
can ~ieJialJI,. CXlnllIiiIed imdiiw H'lI1d·rn.-oaly Blow risk' .
irI'Ihe'_Ql.~ The,. iJIcllIcIe soun:XI maleIiaIS !hat
edl!b!t Ioir 1QlllcI1Y, Io1v """"'iI,. iii tIx: environm<ml,. Dr are__ bc8IlII-based 1MIs....

· DeII::niUnaIioiaslOwlidbefa~~JsapriRcipelcx
.tol" .... Ilqaai w..1e~ be based 011 die Inhaeftt If;I&icity
as well asaCoasic!eiaIioo ofdie pbysiCaI_ 01" Ihe~
(e,I-~IiqlIiII).lhCpolellliaimobilityoflhewaslCSiolbepanicular·
u.v~sCaing.andlbe.1aIliI1ty&!!ddegm\allOllPJllllllCls
of die lIIMSiaI. Howcvet; thiscaoept"Clf pria\cIpaI and low
~ ..-...sIIouki DOl'noc . ily be cquUd wiIII'dIe

· risbpOsedl!Ysi!eci:Jo....I$'viawri!JllSeXposwe)lllhways.
i\lIIIouglllbe~of_..-iaI aSpriIIcipIIlor
low levellbreau tatei into8ClXlUllllDXil:ity (aDd is dwsrelaIed
IOdcgreeofrisl<poscdassumin&ex)XJ'inlll:Qll'5);~
awameasaprinclpal t!IIeatdoes nOUDC!"'!bat Ihe""-poses

. the PrimuY1isI:at thc.site. Forexample, burled c1ruDls leaking.' .

2

.soIOcnis inU) gmund Wll1er WOllld be comidered a principal
dueiit _ yet~ primary risk allbe site (assuniing lillie or
no diR:ct amtae:t tbrea1) cooId'be ingcslion of contirninated
gniuRd_:whicli \lSdiscussedabiwe·isriOtconsideredlO.be
a _ material. lI\>iI thus would Rill be cacegoriaed. as a .

. priIIcjp6I dRIi,

1bcidcntilic:atiOl ofprillCipaland low level tlKcats ~made OIl

'.slic ipeclfic'1Jasis. JaSome sii.pons Site wastes will \IQ( be
rQ\IiIy classifaable as eit/ll!r a pri~ oi lOw level. dlreat
wasle.and dwsao gcaeralexpcc:talionson how bes110 I\IlIIlage
Ibe5e Soatee mareriaIs of moderaie IOI<iciiy andmoiiiIit,. waI
"""esarny apply. /NO'l1!: In tIIcse silUatiolls wastes do 1lOl'

'. llIweioliecbarat:teriwlaseilberoneortbeodlcr. 'l'he(l!incipel
IbIaInowl~lbIeat-aHICCIl'""'1dieNepexpcaariolls"._ cRaNi,-, \D' help _1iDC ....d lOcus the remedy

selectidn pttx:ca. not as a f"UdaUJIy wllslC:classifocation
~l]

. . . .,
HIGHLIGHT 3: Examples of Pr/"'-:lpal
and Low Level Threat Wastes .

w.- ... ...-.nY will be COllSideRd .to conslilule
priacipallll<eals inc;Iude, bolt'ate _limited 10: .'

• UIIulII.s-·waslC~in~; JacooiIs or
l8IIb,m.c,ptOduc\(NAPLs)lIoatiDgooorUlldCr
'ground\Vllllei(gencrallyDChli"lgmundwoter)
t:exII8Iin"~_ Of COIICtI1I.

MobjlC 'gum; material ~ sQiface: soil" or
· lUbsurfl,ce soil <XlIIlaiDiJlJ high call:CI\lIlIlio
· of~ofCOlll:ellJtbaaft{orpolelllially
ate}' mobile due to wilid entrainmeat,
'volatilizatioll (e.g.; VOCs).~ tUoott. or
sulHurface transport,

:Rjrblyrlplic ''!l'Wrna.·burieddnmUac:d
......Iiquidwasl<;s:buried I811bCooWnirig 1IOIl­

liquid _ or soilS c:on&8inini: significitnt
· cOllcemrauonsof Iligll.ly .oxic lIlllIl:riills. .

.WaslCdlat~wilitiet:oniiclcnodlOt;olIStilUlClow
'\eoId iNCal_ iDcladc. bulaae'lIOllimbcd ID: ..

NtIHJh1bile QP'"IbWn' om inatrrioI of
. knr~micilx·SumtcesoilcOl"aiJring.
CQQllIminalIls of allICIira.~ acnmUy are .
Jelillhdy illllD01i!le iD~orlfOlllld Water(l.c.; .

·llOlI-liqliid. low voI8dIity, low Ieac:babilltY
... CCIDIaIIlinants' such as. high IiIoIecuIar Might .

tlXlIPOunds) ill the specific eiI"iraIllDelllal·.......... -

~. ....tmicityn!sIDPJGtjaJ7soil~subsurface

soil coacetllIaliou IIOJ )lriaIIy aboVe'reference
dcisc Il:veIs or that IJI'IlSI:III. anex~-:risk
~ ibe acceI'l3ble risk lUge. .



' .. :i. ..... . . "
Examj>lesoCprincipahnd low Ievellhreat wastes ace provided
in .fi~hlight 3; '.

Risk Management Decisions fo...
Principal and Low Level Threat·

Wastes .

1')IeQ..,..ilalloaol~ ...~id"''''''dpallh_
or loW Jewd lIIrat waste; ad tile exptda.....~
.jlle_"'Ir~a~Cli!'ui/lllltJIt~fofl.,"
tlletiuldaaieafaldecisioo astowhether"11'e11M1Ji.lacliotl

· Is~.td.t.site. Theoeclelennilalioot,aodlbcapplicalion
of tIle~atirms._.as JCllCAIluidcIincs Ud' do _
diccale die seJcc:lion of • penicu'" remedial a11m1l1dYe. For

· cx""'JlIe.EPAisupericiaocIlasCle~lbalbislllJ'niolliJe
_(~" liquidI) are difficulllO Ietiablycoouln an.t'dlus
s-nIIylleedlObctmUCd. Assucb;EPAcxjJecu.hduacites
.de.CoIopcd. to address bish1)r JIlObilo maoriaI 10 fllCllS Oft
_IOjlIiOns mtbec Ibat~in..ent lIpflItlllCbCs.. . .'

..~....1a1Cd ill tilepream~rO~NCP(5Salat8703.
Man:lI II. 1990).lherema' liesiwalions.w-wasresideolifilld
"" co!,S1ii"""&. p<inclpal duulmay bc C<lIIIaineci ratheI' dlID
c=ted cIlo!! iii difrlCUkieS in tRaling tile W&sIeL Specil"lC
~ /bat mq limiltlle._ of Iri:a_mclude:.

• . T_lcchnologios aie _ ..:ooically feasible
:. or..., UOIa'IBilabIe wilIliIl. ueaSOllabie lime toame;.

• . 'I1IeeXllllllRliRary volume uf'_1Dio1s or .
c:ompIexily of lbC sile maIill impIancIIw.ioo of .'
_IIldlnoJi>licSimpclIc~' .. .

'Jmplemmlalilm of'lRl\lTAtal-llesed remody would
resUII ill gri:at.er overall risk 10 hllnian IleaIlh~
'lbe eovilQnment due rO risks posed 10 wOmts or
lbe surrounding communily durini! impJemcntation;
<fr.

Scveredfecu acioss eovinlnmelii.J media .
. .esuttingfmm~'MlIIId occu<•.

C~ ;.lIie'te ;"-Iiesi~where uCaunent will lieY -_ ..
. sek:cIIod forboth priDciP.aI dlteal~ 8ild low level dueIIt
·w*- ·For el8!"pJe. once .l!c<:isi!l'l has bceD IftlIde.IO ueat .
samo wa5leS (e.g., mill 0nsiII0inci~ CCOllIlIlIies of
~may maI<e it cost~cWve IbbquU materials
iileliJdiJia: 1Qw..lcwl ihle8I wisIes toaI1~ or ininimize tile
need for " • g/iasliWliolllll COIIII01s. ..~.

While 1IIcse'eotpeClaIiOllii ~. &uic!e tiJe~I of
iW'0jilia!e a1terD.uves. tile fact Ib!Il •.tanedy is~

. withdle~sdoe$lIOl-consliW!"suflicieD!groundsfclr .
dle selcc:lica oflhal remedial~ The seleaioD oran .
aiJproprUle Waste ~1,suaiCIJP is delemined solely .
I.bmugh lhercmeclyileJeclion~oalIined inllleNO'(i.e.,. "",,- ,,"-- . . ,

1

..... ,;,.;:~-; .:-;~ .,,," .... ..,

all remedy se!eaKlR dixisions an: site-specifIC and mllSl be
baSed on a COR\1lOI'iIlivc an:iJ~of the aI\cmalives using tile
niDe ailcria.uUICCOI'daIIu wilb~Nq'). IndependenloCtlle
exP"""'lio"s. selccIed remedies m'lSlllc pnlI<Clive, Aiu.R.
compliaDl, cost-effective. and use pcnnIntlll sowlioos or
_10 tile maxim... extent pnclicable.·Once tile fmal
RSDcidy is rdcclod. consisrency "'Iilb tile NCP eapcctaliais
5hooIdbo dbcnssod·..pai1 of lheilocumealed 1lIti000000efol'lhe
deCisiaa.

.ROD Documentation'

·Dftdaratkm

The-s.mpDYi>rwmjD8tis)pi"·~showddiscasshowthe·
seIecIed~ SlllisfICS rhe~~ !Wed in:
CERCLA f1111D selcci remcdW aetioD. "lo whicll ""..........
which pcifn.-id1 alIII .siplf'aDtfy ttducu Ibe volume.
roxiciry ... moIJilily of dae hazanfous ...bstux:es~ poIIuIao>ts.
IllCI~ is a principal eIemcnL·. In cvahuilillJl this
Sliltubypttleacu:e.·1be..ma....llc:cdstocb:idc~
IraUlieIIi~ in Ihe-~ODCXlllSlilurcsIIl:81IDintas a major
c:cmpaocIlloftllercmalYforlbauite. Rerncclies.whichiovolve
_ of·Pii..,ipaI duea. __ Iitdy wUl'salisfy ·dle··
stiII*Xy prefcieDce b _ as. a priIlcipel cIcmerK.

. aidIOughllliswill_nlC:v'(ilybemieiDaIlc:ascs(e.g..w~
priIIc:lpU 1Iueal_ dUll arc ........~ only a small
fiaI:UolIcfdlc...-m~dInla&ll Cllio1:aiameN). O_w. __ remedi~ .aJso ""'" Satisfy Ibe SlalUIOry
preference, ..- 1J¥>uSlt.~ grtlWId - is liot ..
alIISldcmI a princiJiaI duea....-and~ d>oIsglI principal
:dnal_lJllIleriaI may nOt.bc·uealolcI.·

. The "Dr.QlIioo SlImnillQ' of.1he ROD sbouIiI ilicoIify dlose
_ IDIleriaIs _ lIav~:"bcett idcIalif'.... as priRCipolllnal
andfcr low level tIireat w-...w tbe basis for liIose
~1llIioots. Thc:sC .....ign8li~ sbcuk! be PIOvided ill ihe
·-spm'muy « SilC Orrratrjn" SCCCioD u part of the
.dial , sico foaIsiIIg Oil IIlCSll SOlIR:e niaterials dial p* or

, JlClIICIlI.iaIIy posea risk IDllitlllan bcaldtandiheCll~ In
addidon.-dle·-Po, ,jPdUAorA~ aad the "clr&!im .
llfJtcmr4Y' li1CI:IiORssIIoufl!.bricft,- bow jwincipalaIldIor

· Iow.levcJchieatw3sies_mayhave beea ldenlil'"tedan: bemg
"'""'1"4 " .

11ic'"Sra",KiY Qe!iamjpaligp.~~ n(~ ROD SIIouId
lncIadeadiscussio'!olIIowll!eSllllUJiJlypoeJ:_ror_

· as a pripcipat clemeiit is lllilisfie4 01' c:<pIain wII, it is Dot.
salisflc:d.Slali!ig reasonsin tenitsoflileIIinecvlilualioo criteria.
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~ ThepoIiCleo _ Olllin lIlislDelDCllallduat~ ilIieade6soio;t, as 1'sidM.e Thc:y .... iIOtin"'~ nor Can dIcy be
.."""".ID~an7 riIhls enfDrceablo bJ in,. JlIlrI)' in liliplioft widl dIo UDimcI SaleS. EPA oIDcials ....,. docldo to .
raIIow dIo aU....... pvvidaI in Ibis _oniIcIuia.or10 act at~ ....idIlbo pidInl:C.llIIsod oa..aDlIIysis'of:spocific
.•cim_, Tho.Ap1cy also~ doc rigllt rO <:llanp Ibis pMI...ce lIu,. liJiIc widloul JIUbIic DOlicc. .
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