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December 1996

oEM Application of the CERCLA
Municipal Landfill Presumptive
Remedy to Military Landfills

Focleral Facilities Restoration 8IId Reuse Olfica
Mail Cede 5101 Quick ReIerenoe F8l:l Sheet

Presumptive rc:medies arc prcfcmd teeImologics for common calegories of silcs based on bislorical pat1mJs of
remedy selection snd tho U.S. BnviroDmeDtal Protection Agency's (EPA's) scientific snd engin...,.;"g evaluation of
pcrfcmDance data on teclmoJocy imp!,,",enDtion. By streamlining site investigation snd acce1cl:ating the remedy
selectionprocess,presumptive remedies "'" cxpecledto ensure the consistent selection ofrcmedisi actions sodreduce
the cost snd time required to clean up simi1ar sites. Prcswuptivc remedies arc cxpecled to be used at all appropriate
sites. Si~circumsIances dictate wbcther a presumptive remedy is appropriate at a given site.

EPA establishcd soun:c exm1ainment as the presumptive remedy for municipallsndfill sites mguIatcd under the
Comprehensive EnviJomncntal Response, Compen..tion sndLiability Act (CERCLA) in Septemberof1993 (..... the
directive Presumplille Remedyfor CERCLA. MJmicipal Lmuljill Sites). The municipsilandfill presumptive remedy
should also be applied to all iIJlP10pliate mi1itary landfiJls. This directive higbligbls a 8tcp-bY-step IpjlIOSCb to
detennining when a specific military landfill is an appropriale site for application of the r-ontainment pnlSUIIIJllive
remedy. It identifies the cbaracteristics ofmunicipallandfiUs that "'" relevant to the applicability ofthe presumptive
remedy, addresses car.cteristics specific to military landfills, outlines an approach to detennining whether the
presumptive remedy applies to a given military landfill, and discusses administrative record documentation
requirements.

PURPOSE

This directive provides guidance on applying the c0n­

tainment presumptive remedy to military landfills.
Specifically, this guidance:

• DescnDcs the relevant cban<:k:ristics of munici­
psilanclfills for applicability of the presumptive
remedy;

Presents the cbaractcristics specific to militaty
installations that affectapplication ofthe presump­
tive remedy;

• Provides a decision framework to detetmine appli­
cability of the presumptive remedy to militaty
landfills; snd .

Provides relcvant contaetsIspccialisls in militaty
wastes, case histories, adrnitUstrative record docu..
mentation requirements, and refereaces.

BACKGROUND

Municipal lanclfills arc those facilities in which a
combination ofhousebold, commen:iaI and, to a lesser
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extent, industrial wastes have been co-disposcd The
presumptive remedy for municipal lancIfiIIs - source
containment - is described in detail in the directive
PrtlS1l1JJptilIe Remedy for CERCLA. MWJicipal LandftJI
Sites. Highligbt I outlines the wmponcnls of the c0n­

tainment presumptive remedy. Highlight 2 lists the
cbuacteristics ofmunicipsilsndfins that .... compatible
with the presumptive remedy ofcontaimnelll

HigIJIfgIrt 1
Components of tile Conlalnmeat

Presumpllw Remedy

• landfill cap

• Scuce area groundwaterconlro/ to
contain plume

• Leachate coUeclion and treatment

• LandfIll gas collection and treabnent

• Instllutlonal controls to supplement
engineering controls



HlghRghtZ
Appropriate Municipal Landftll

Characteristics for Applicability
of the PrMumptlv8Flemecly

• Risks are low-IeYeI, except for "al spots"

• Treatment 01 wastes is usuaJIy iq>IlICtical due
to the volume and heterngeneity of waste

• Waste Iype$ include household, commercial,
nonhazardous sludge, and InduslrieJ solid
wastes

• Lesser quanlilies of hazaIdous wastes are
present as companK! to rnunicipaI wastes

• Land appIicaIion units,sudace impoundmenIs,
injection wells, and waste pies 1ft not included

The pleSUlDp1ive remedy process involves streamlining
of the remedial investigation/feasibility study (RIIFS)
or, for non-time-critical removals, an Engineering
Evaluation/Cost Analysis (EElCA) by:

• Relying on existing data to tbe extlmtpossible tlllher
than characterizing landfill eoDteDlS (limited or no
IaDdfiIl source investigationunlessthere is infotma­
tion indicating a Deed to investigate hot spots);

• ConductiDg a streamlined risk asaessm"Dt; aDd

Developing afocusedfeasibilitystudy tbatmalyzes
only altematives consisting of IIJl1lSOPriate compo­
neDts of the presumptive remedy aDd, as required
by the N&!ional CoDtingeDcy P1aD, the no action
alternative.

Several directives, including Presumptive Remedy for
CERCUMrmicipaJLandjillSites, ConductingRemedild
InvestigatitmslFeasibility Stvdiesfor CERCU MJmici­
pal Ltmdfill Sius, aDd Streamlining the RIlFS for
CERCU Munkipal LandjiR Sites, provide a complete
cliseuss:ion ofthese streamlining principles.

USE OF THIS GUIDANCE

EPA anticipates that the containment presumptive
remedy will be applicable to a significant number of
landfi1Js found at military facilities. AlthoUgb waste
types may differ between tIIUIlicip8I aDd mililaty 1aDd·
fills, these difl'etences do not pIIlC1ude use of lIOIIn:e
containment as the primary remedy at appropriate
military landfills.

Additionally, EPA continues to seek gn:aterCODSisteDcy
among cleanup programs, especially in the process of
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selecting response actions for sites regulated UDder
CERCLA and corrective measures for facilities regu­
lated under the Resource Conservation and Recovery
Act (RCRA). In general, eYeD though the AgeDcy's
presumptive remedy guidances were developed for
CERCLA sites, they sbould also be used at ReM
Corrective Action sites to focus RCRA Facility Investi­
gations, simplify evaluation ofremedial alternatives in
the COlICctive Measures Study, and inflUeDCO remedy
selection in the Statement of Basis. For more infor­
mation, refer to the RClU Corrective A.ction Plan,
the proposed Subpart S regulations, aDd the RCM
Corrective A.ction Advance Notice ofProposed Rule­
ma/dng.

CHARACTERISTICS OF rv1IL1TARY
LANDFILLS

The size of the landfill and the presence, proportion,
distribution, and nature ofwastes are fimda""",ta' to the
application of the containment presumptive remedy to
military landfills.

An exomination of31 Recorda ofDecisions (RODs) that
document the remedial decisions for 51 laDdfiIIs at
military installations revealed tbat DO action was chosen
for 10 landfills and remedial actions were chosen at 41
1aDdfills (see Appendix). Ofth_4llandfi11s, coDtaiD­
mODt was selected at 23 (56 percent). Forthe """aiDing
18 landfills wIteJe other remqIies were selected, institu­
tional controls only were selected at three 1aDdfills,
excavation and on-cite consolidation were selected at
four land6Us, and excavation and off-site disposal were
selected for II landfills.

The military landfills examined in the 51 RODs meD­
tioned above ranged in size from 100 square feet to 150
acres and contained a wide variety of waste types. Of
the 41 landfills for whichremedial actions were chosen,
14(34percent) wereoneacreor less in size; containment
was not selected for any ofthese hmdfills CoDtainmeDt
was chosen at 23 (85 percent) of the 27 1aDdfills that
were greater than one acre in size. 1bis infonnation
suggests that the size ofthe landfill area is an important
factor in determining the use of source containment at
military lmcffills.

The wastes most frequently deposited at these military
landfiJls were municipal.type wastes: household, com­
mercial (e.g., hospital wastes, grease, construction
debris), and industrial (e.g., process wastes, solvents,
paints) wastes. C<>ntainmeDt was the remedy selectecl at
themajority oftbese sites. MiliIaty-specificwastes (e.g.,
DIUlIitions) were found at only 5 ofthe 511andfiJls (10
percent).
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Highlight 3 lists typical mtmiClpal and military wastes,
including:

(I) Wastes that are common to both municipal landfills
aDd military landfills;

(2) Wastes that are usually specific to military bases
but that do not nccessarily pose bigher risks !ban
other industrial wastes CODDDOnly follDd in mun­
icipal landfills (i,e., low-bazani military-specific
wastes). depending on the volume andheterogeoeity
ofthe wastes; and

(3) High-hazard military wastes that, because of their
unique c:haractcristics, would require special c0nsi­
deration (i.e., bigh-bazard military-specificwastes).

Theproportionand distribution ofbazardous wastes in a
Iandfil1 ore important consideJations. GcnenIly, mtmi­
cipallandfills produc. low-level Ibreats with occasional
hot spots. Similarly, most military landfillspJeseDl only
low-lev.1 tlueats with pockets of some bigh-hazard
waste. However, some military facilities (e.g., weapons
fabrication or testing, shipbuilding, ~or aircraft or
equipment repair depots) have a high level of industrial
activity comparedto ovomdl site activities. In thesecases,
there may be a bigher proportion aDd wider distribution
of industriaJ (i.e., potentially bazardous) wastes ptesent
!ban at other less industriaJized filciJities.

PRACTICAL CONSIDERATIONS

Sensitive Envil'OlJIIIeIIts

Site-spec:ificCOIIditions may limit th. us. ofthe contain­
ment presumptive remedy at military landfills. For
example. the pteseDCe of high water tables, wet1ands
and other sensitive environments, and the possibl.
destruction or alteration ofexisting habitats as a resu1l
of a particular remediaJ action could all be important
l3ctors in the selection ofth. remedy.

Land Use

Reasonably anticipated future land us. is also an impor­
tantconsiderationat all sites. However, at military bases
undergoing base closure proc.dures, where expedi­
tiously converting JlIOl>CrtY to civilian use is one of the
primary goals, land use may receive heightened atten­
tion. Thus, at bases that ore c:Iosing, it is particularly
important for reuse planning to proceed lXIDCIIII'CIllIy
with envirvnmentaJ investigation and ....toration activ­
iti... The local reuse group is responsible fordevelopi;lg
the prdened reuse alternatives. Th. Base Realignmmt
and Closure Team sbould work closely with the reuse
group to integrate reuse planning into the cleanup
process, wherepracticabl.(seetbeLalrdU....m CERCU .
Remedy Se/e<:tioll directive).
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Highlight3
Examples of lIunicipal-Type
IIIId IIIUtary-SpecIflc Wul8s

r.1UnlClpal·Type Viastes

Municipal landfills CDntsin predomllllUltly non·
hazBn1ousmatsdals. HDW8V8T, IndusInalsolidwasIB
and-. soms housshold ,.".. (8.g., pesIicidss,
paints, and solvents) C81I possess hazardous
cotrIpOIIIJT7Is FIJIthar, hazaIlIous _"",foundln
most municipallandlills as a I8SUIt 01past dit;pot;aJ
PJ8CIicas·

Pmd!!!ll!nlnt Cpnst!lutntl

Household refuse, galtlage, and debris
CommeR:ial rafusa, garbage, and debris
Conslruclion debris
Yard wastes
Found In Low Prgportlpn

Asbestos
Balleries
Hospital wastes
Industrial solid wasta(s)
Paints and paint thinner
Pesticides
Transformer oils
Other solvents

Low "ewd Mllftarv-SptcIftc w"'"
Th_1ypes01_ ara spaci1ic to military bases
butgenerally ara no mora hazatrIous /han some
__ found in tnlIIIicipsJ landfills.

I..ow-IewI radioacliva wastes
Deconlamina!lon Icils
Munitions hanlware

!!WHIewd Mllitlry-SlllCific W...
Thesa _ "'" extJllIIlaJjf hazanJDus and may
posssss unique safaty. Iisk, and toJdcitycharat:tar­
Isfics. Spacial consideraIion and expet1iN SI'8
requited to address th8s8 wastes.

Military MunDigns
Chemical WlIIf..... agents

(e.g., musIard gas, tear agents)
Chemical WlIIf..... agent training kits
MIlaIy, smaU arms, bombs
Othar mlI'ary c:hamicals

(e.g., demolition charges,
pyro1IIchnIcs, propelants)'

Smoke grenades
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High/ight4
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Navy Iow-Ieve/ radioactive wastas specialists:

• Th. Naval sea Systems Command
Detachment, Radiological Affairs Support
OIliee, yorktown, Virginia 23691~260,

(804) 887-4692.

AirFon:e OI'l1nanc& specisJists:

• Th. AJr Force Civil Engineering Support
Agency, Contingency Support DMsion,
Tyndall AFB, Florida 32403-5319,
(904) 283-6410.

Th. installation point of <:qnlact will notify the
major rm'itary command's specialists In miliary
wastes (Explosive Ordnance Disposal Team) for
assistance with regard to safety and disposal
issues related to any type of miitary itams.

Anny chemical wa!fare agents specialists:

• Project Manager, Non-Stockplle Ch.rillcal
Materiel, Aberdeen Proving Ground, Maryland
2101ll-5401, (410) 671-1083.

Navy on1nBnce reIatad items speciaIisIs:

• ·Th. Navy Ordnance Environmental Support
OfIIce, Naval Surface Warfare Center. Indian
Head, Maryland2~, (301) 743-4534/
490614450.

Responsibilities for response are clearly spellM out in
the regulation Inlerservice Responsibilities For Explo­
sive OrtlnlDlce Disposal.

S. Is Excavation of ContenlII PI3Cticat? The volume
oflandfill contents, types of_s, hydrogeology, and
safety mustbeoonsideredwhenassessiDgthepncticslity
ofexcavation and consoIidatiem ortreatment ofwastes.
Considerationofexcavation mustba1lnce the long-term
benefits of lower operation and maintenlllCe costs aDd
1IIIreStricted land use with the initial high capital con­
struction costs and potential risk. associated with
excavation. Although no set excavation volume limit
exists, landfills with a content. of more thsn 100,000
cubic yards (approximately two -. 30 feet deep)
wOll1d nonnally not be considered for excavation. If
military wastes ore present, especially high-hazard
mili1aty wastes such as ordnance, safety considerations
may be very importsDt in detennining the practicality of
excavation.

)
DECISION FRAMEWORK TO
EVALUATE APPLICABILITY OF
THE PRESUMPTIVE REMEDY
TO MILITARY LANDFILLS

This SectiemaDd Higbligbt 4 describe the steps involved
in determining whether the contaimnem presumptive
remedy applies to a specific mili1aty landfill.

1. What Information Should BeCollec:led? DetemUne
the sources, types, aDd volumes oflandfill wastes usins
historical records, stale files, closure plans, available
samplingdata. etc. This infonDalion should be sufficient
to determine whether source containment is the appro­
priate remedy for the landfill. Ifodequate data do IIOt
exist, it may be necessary to conect additional sampling
or moDitoring data. The iDstaJJalion point of coatact
(environmental coordinator, base civil engineer, or
public works office) shOll1d be contacted to obtain
records of disposal practices. Current aDd former em­
ployees are also good sources ofiDfonnation.

2. How May Land R.us. Plans Affect Ram.dy
SeI.ctlon? For smaller landfills (generally less than
two acres), Jand reuse plans may influence the decision
on the practicality of excavation and consolidiltion or
treatment oflaudfill conteDls. Excavatiem is a remedia\
altemative that is fimdamenta1ly iDcompatible with the
presumptive remedy of source contaimnent

3. Do Landftll Contents MeetM...lclpaI LandIlU-Type
Waste DallnUlon? To determiDe whether a specific
mili1aty landfill is appropriate for application of the
containtnent presumptive remedy, compare the char­
acteristics ofthe wastes to the iDformation in Highlights
2 and 3.

4. Are M1IUary-Speclflc Waates P.....nt? Milituy
wastes, especially high-hazard miJitary wastes, may
possess uDique safety, risk, aDd toxicity characteriatics.
Highlight 3 presents examples of these types of ma­
terials. If historical records or sampling data iDdicaIe
that these wastes may have been disposed at the site,
special consideratinn should be given to their handling
aDd remediation. Caution is warranted because site
investigation or attempted treatment of these con­
taroinants may pose safety issues for site wmkers aDd
the r.mnmnDity. Some high-hazard miJiWy-specific
wastes oouId he considered to presemlow-lcvel risk,
depending emthe location, volume, andconcentrstiOllof
these materials relative to environmental receptors.
Consult specialists in mili1aty wastes (see HigbIigbt S)
when determining whether militsry-specific wastes at a
site fall into either the low-hazald or the high-hazard
mili1aty-specific waste category found in Higbligbt 3.

s

Highlight5

Specialists In MiDlary Wastes f-



Ifexcavation ofthe landfill contents is being considered
as an alternative, the pIOS1IIJlptive remedy should not be
used. Therefore, a standard RIlFS would be required to
adequately analyze and select the appropriate remedial
actions.

&. can the Presumptive Remedy Be Used? The site
manager will make the initial decision of wbethel: a
particu1armilitaly landfill site is suitable for thepresum­
ptive remedy orwbethera more comprehensive RIlFS is
required This determination must be made before the
RIIFS is initiated. This decision will depend on whether
the site is a potential candidate for excavation, and if
not, whetber the DlllUre ofCMbminatiOll is such that a
slreamlined risk evaluation can be conducted.· A site
generally is eligible for a streamlined risk evaluation if
groundwater contaminantconcentrations clearly exceed
cbemical-specificstandsnIs or theAaencY'slevel ofrisk
or if other conditions exist that provide a justification
for action (e.g., direct contact wilb landfill c011lellls due
to IUISlable slopes). If these coaditions do not exist, a
quantitative risk asses"""",t that addIesses all c:zposure
pathways will be necessary to determine whetber action
is needed. Before work on Ibe RJlFS workplan is
initiated, Ibe community and state should be notified
that a presumptive remedy is being considered for Ibe
site. It is important for all stakeholders to understand
completely how the presumptive remedy process varies
fromIbeusuat clean-up process, and thebenefils ofusing
the presumptive remedy process.

TREATING "HOT SPOTS"

The presumptive remedy also allowa for the tresIment
ofhot spots CMbining military-specific (or otbet)waate.
While the analysis, Feasibility Study """lysis for
CERCLA. Mrmicipal Landfill Sites, that justified the
selection of source containment as the presumptive
remedy for municipailandfiU sites did not specifically
take into acCOUDt high-bazardmilitaIy wastes, the high­
bIzard materia18 present in some militaIy JandfiU. may
be compared to the hazardous wastes at municipal
JandfiJ1s and eouId potentially be treated as hot spots.
For further informationand case studies on_tof
hot spots, see Ibe Presumptive RemeJiy /i»' CERCU
Municipal Landfill Sites directive.

CASE HISTORIES

The case histories below illustrate how use of the
municipal landfill presumptive remedy at military
landfills followa the decision framework in Highlight 4.
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The decision to use thepresumptive remedycanbe made
for one landfill or as a part ofa sit&-wide strategy (as in
Ibe Loring Air Force Base example below), depending
on factms such as the nature ofthe wastes, size of the
IaodfiU,~ reUse potential, and public acceptance.

The following case historiespresent ..,."".,les ofwhere
the containment presumptive remedy was or was not
applied, based on site-specific conditions.

Disposal ofMunICipal-Type Wastes

The Naftl Reactor Fadlity (NRF) site in Idaho Falls,
Idaho, was established in 1949 as a tes;ing site for Ibe
nuclear propulsion program. The three landfiU units al
Ibe site received solid wastes similar to municipal
1andfi11s. These wastes included petroleum and paint
products, eonsttuetion debris, and cafeteria wastes.
Historical records do not indicate that any radioactive
wastes were disposed of in these 1andfiU units. The
.elected remedy for Ibe landfills at Ibe site included the
insta11ation of a 24-incb native soil cover designed to
incorporate erosion control measures to reduce the
effects from rain and wind. The remedy silo provided
for maintenance of the landfill covers, including sub­
sidence correction and erosion cootrol. Munitoring of
Ibe Ianc!fills will include sampling of soil gas to assess
Ibe effeetiveness of Ibe cover and sampling ·of Ibe
gronndwater to ensure that the remedY remains pr0­
tective. IDBiibrtionai controls will also be implemented
to prevent direct exposure to the landfill. The NRF site
is an example of wbere the streamlining principles of
thepresumptlveremedyproc.... including.streamJined
risk .....""""'. and a focused e-ibiIity stndy, were
successfu11y employed.

Co-DispoaiofHigh-Hazanl Wastes

At the Maaac1lasetts MlIitIlry a-rvatIon, in Cape
Cod, Massachusetts, aneedotsl information indieated
thatlllUllitions bad been disposed ofat an "nidentified
location ina landfill thatprimari1y containedDlIIDieipaI­
type waste. Ground penetrating radar was uti1ized to
determine if there were any discrete disposal areas
containing potentialbot spotsatIbis site and foondnone.
Because the IIlUIIitions waste_ootma knowD diacrete
and """"IIible area, it could notbe treatedas a hotspot.
Conaequently, without excavatingor treating Ibe 1IlUIIi­
tions waste as a bot spot, the authorities decided to cap
the landfill. In this case, the streamlining principles of
the presumptive remedy process were applied. For
example, site investigation was 1imited and tJeatment
options were oot considered.



Land Reuse Cons/derathms

AtLoriDgAir Force Base, a closing base in Limestone,
Maine, base landfills 2 and 3 (9 and 17 acres, respective­
ly) cODSisted primarily of municipal and flightline
wastes. The selectedremedy for these landfills iDc:ludecl
a multi-layer cap, passive veDting system, and iDslitu­
tioDal controls. The RODs for the landfills, signed in
September 1994, required placing a RCRA Subtitle C
cap on the landfills. To construct the ReRA cap, tho
designers estimated that 400,000 to 600,000 cyds of
maIeriaI would have to beplaced on the landfills priorto
cODStruclion of the cap to eusure proper draiDage and
slopes.

AtLoring. the s1ream !iningprinciples ofthecolllaimnent
remedy, a focused feasibility study, and a stresmlinM
risk assessment were applied for landfills 2 and 3.
Additional1y, the RODs signed for these laodfills speci­
fied that el<Cllvated maIerial from other parts oftho base
would be uaed at the !",",fills to meet aubgmde design
specifications. To date, more than 500,000 cyds of
contaminated IOils have been excavatedandused as sub­
grade for the landfills (after demonstrating compliance
with RCRA Land Disposal R.es1ric1ions). Inaddition to
cost savings realized by providing subgrade, other
benefitshave been realized, such as limiting thenumber
of parcels requiring deed restrictions and minimizing
locations requiring operation and maiD_e. At this
base, the landfill consolidation efforts resulted in an
estimated total cost savings of 512-20 million wbile
incorpmaling future land use consident;ons into the
decision process.

The Brunswick NavaJAir Station in Brunswick,
Maine, contained aeverallandfill sites. One oftho first
RODs signed, for Sites I and 3, called for construction
ofa 12-acre RCRA Sub1itle C cap and a slurry wsI1, as
well as for groundwater extraction aDd treatment.
Subsequently, during the remedy selection process for
Site 8, thepubiiCobjectedto contsinm.... os theproposed
remedy for this relatively small (0.6 acre) site on the
grounds that sbould the base eventually close, contain­
ment would create several useless parcels ofland. After
public comment, the Navy reconsidered, Jl"oposing
instead to excavate Site 8 and c:onsoIidate the removed
materials (which consisted of COIISlIUClion debris and
soil contaminated with nonb"V"ions levels of poly­
cyclic aromatic hydrocarbons) as part of the -.uy
subgrade fill for the landfill cap to be constructed at
Sites I aDd 3. In this case, land reuse considerations
preempted the selec1ion ofa cmtainment remedy.

7

PRESUMPTIVE REMEDY
ADMINISTRATIVE RECORD
DOCUMENTATION REQUIREMENTS

As sll!ted earlier, it must be determined whether the
militaty landfill in queation eimtsins militaty-specific
wastes, as descn'bed in Highlight 3. This shou1d be
followed by a determination ofwhether anytbiog about
these wastes would make the engineering controls
specified in the presumptive remedy for municipal
laodfills less suitsble at that site. These determinstions
mustbedocumented in the administrative ieeord, which
supports the final decision. This information, in turn,
will assist the public in understandiDg the evaluation of
the site as a candidate foruse ofthe presumptive romedy
and the advantage it provides. For furtherreference, the
aclministAtive record requirements for all Superfund
sites iDcluding militsly landfilI, are exp1aiDed in the
FlruJI Guil/mu;e onAdministrativeRecordsforSeleaing
CERCU Response Actions.

Tbe administrative record must contsin the following
generic and site-specific information, which documents
the selection or non-election of the c:ontsiDment pre­
sumptive remedy.

G8IIfIdc Information

A. Generic Documllllts. These documents sbould be
placed in the docket for each feders! facility site
where the containment presumptive remedy is
se1ected. Each EPA Regional Office bas copies of
the following presumptive remedy documents:

• Pre3wnptiveRemedy: Policy and Procedures

Pre31l1lJptive Remedy for CERCU Mll1IicipaJ
Landfill Sites

• Application of tlte Mll1Iicipal LtuuifiJl Pre­
SWIlJ'/ive Remedy to Military LandfiJls

• Fet>.Jibility StruIy A.naly.rufor CERCU Mrmi­
cipa/ Landfill Sites

B. Nollce ~ardlngllackup FOe. Thedocket sbould
includeanotice specifying tbelocationofandlimes
whenpublic access is available to the generic file of
backup materials usedin developing the FMSibiJily
StruIy Analym for CERCU Mll1IicipaJ Landfill
Sites. This file contsins background materials such
as technical references and portiDns of the fcosi­
bility studies uaed in the generic study. Each EPA
Regional Office bas a copy of this file.



Site-specftic Infonnation

Focused FS or EEiCA. Military-specific wastes noed
to be addressed in site-specific amIyseswhen determiD­
iDg 1I1e applicability of the CODlaiDment presumptive
remedy to military I...dfills. High-hazard military­
specificwastemateriaJs (e.g..military munitiODS)require
special consideration when applying the presU11lptive
remedy.

As noted on pages 1 and 2 of this ditective, the pre­
sumptiveremedyapproach allows you to sll'eamliDeand
focus the FS or EElCA by eliminating the technology
screening step from the feasibility study process. EPA
bas already conducted this step on a geuericbasis in the
Feasibility Sttuly Analy.is fOT CERCLA. Mllnicipal
Landfill Situ. Thus, the FS analyzes only altemalives
comprised of components of the containment remedy
identified in Higblight 1. In additiOll, the focused FS or
EElCAshouId include a site-specific explaDationofhow
the application of the presumptive remedy satisfies the
National Contingency PI...·s three site-specific remedy
selection criteria (i.e.• compliance with state applicable
or relevant and appIOpriate~ Slate accept­
ancet and comm,mity acceptance).

CONCLUSION

This directive provides guidance for the use of the
containment presumptive remedyatappiOJAiatemilitary
1andfiDs. The remedies se1ected at IIUJDerOUS military
iDstsJlatiODS indicate that scnuce containment is appli­
cable to asigoificant number ofmilitary IaDdfi1Is. These
landfills Deed not be identical to m"nicipallandfil1s in
all regards. Key filctoJS determining whether 1I1e con­
tainment presumptive remedy should be applied to a
specific military laDdfill include the size ofthe landfill;
volume and the type oflandfill contents; future 1and use
oftheerea;and thepresence.proportion, and distribution
ofmilitary-specific wastes.
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DATA SUMMARYTABLE FOR MILITARY LANDFILLS ApPENDIX "-'"

ROD I Slle Name, Stete, Dlapoee' Arel, SIze, TypeofWUII Conllmlnlnle of Remedy
Realon. ROD SIan Dele Volume of Weete 'DeoOllled Concern
Brunswick NAS, Sites 1 Sfte 1, 8.5 ac...: Sfte 3, 1.5 H0U88hokl refuee, waete Metals, vOCa, Remedy: Copping (permlnent,low-permeabUlty, RCRA Subtile
and 3 (OU1), ME, ecree. SIIIle ere In cloee 011, solvenla, peedcklee, PAHs, PCBa, C cepl, 0112 ac... wllh a sluny well and pump and treat ground
Raglan 1 proximity and not aaslly pllnl8, Isopropyl alcohol peetlcldes wIler wfthln clp Ind sluny will.

dlalInguillhllble; the
combined volume of Sites 1

8/16/92 and 3 Is 300 000 tN

BrunswIck NAS, Sftes 5 Sfte 5, 0.25ecr... 12 cy Asbestos-covered pipes AsbestOS Remedy: ExcIVlUon, contsJnerizlllon, and transport to landffll
and 8 (003), ME, Sftes 1 end 3 for use as 11II under cep.
Region 1

8/31/93 ..

Brunswick NAS, Sftes 5 sUe 8, 1.0 acre, 8,800 • ConstrucllCn debris, and Asbestos Remedy: ExcIVlllon, contlinerizlllon, and tranepol1 to Sites 1
end 8 (OUS), ME, 18,700cy alrcratt perts, asbestos and 3 IIndfIH for use as Iftl under cep.
Region 1 pfpes

8/31193
Brunswick NAS, Sile 8 Site 8, 0.8 ecree, 5,800 - Rubble, debris, trash, and Mellis, .Remedy: ExceveUon, conlalnerizadon, and transpol1to landlill
(OU4), ME, Region 1 14,000 cy possibly soIvente pestlcldss, PCBsl Sftes 1 Ind 3 for use as 811 under cep.

8/31193
loring AFB, landfills 2 LandllU 2, 9 acres Domaetlc waete, PCBa, voCa,· Remedy: Capping (Iow-permelbllfty cover system which meets
end 3 (OU2), ME, construcUon debris, svoCa, metals, RCRA SubtlUe C and Maine hlZlrdous waete IandflU cap
Region 1 fUghUIne w....., sewege DOT' requlrilmenl8), passive gas venting system snd controls, and

sludge Ind oI-f1UId InstftuUonli controls.
IlI3OI94 8Wltches
Lortng AFB, Landfllls 2 LandIHI3, 17 ecree Wlste oIIIfuels, aolvenl8, vOCa, svoCa, Relllldy: Cappfng (Iow-permeablllly oover aystem wI1lch rneels
and 3 (002), ME, . palnla, thlnners, Ind DOT, PCSe, RCRA Subtllle C end MaIne hezerdous wiele landflll cap
Raglon 1 hydraulic lIulds metels' requl_nla), flI8slve gas venting system and controls, and

InstftuUonli controls.
9130194

1 Contamlnanl8 of PotenUaI Concem

A·1



DATA SUMMARYTAILE!'OR MILITARY LANDFILLS APPENDIX (CONT.)

ROD1Site Name, SI.... Dlspo'" Area. Size. TypeofWasle Contamlnanls of Remedy
Realon ROD Sian Date Volume of Weste Daoosnad Concern
Newport Naval Education McAllIst.. Point Landfil" Domestic refuse, spent VOCs,PAHs, Remedy: Capping (RCRA Subtltie C, mulU-laysr cap), landfill gas
and Trelnlng Center, 11.6 acres acids. paints, solventa, PCBs, pesticides, management, surface controls, and Insthullonal controls.
McAlllaler Point Landftn, waste oIla, and PCB· phenols, malals
RI, Region 1 contamlnalad transformer

011
9127193
OIls Air National Guard, Landfill Number 1 (LF·l), General rafuse, fuel tank VOce, svoca, Remedy: Capping (composna·low-parmaablllty cover system),
Camp Edwards, 100 acres sludge, herbicides, blank lnorganlcs Insthutlonsl controls. soil cover Inspectlon, end ground water
MasaachuaaIta MIIHery ammunlllon, paints, paint monhoring.
RaselVaUon, MA, thlnnarll, batteries, DDT,
Region 1 - hospital waatas, sewage

sludge, coal_h, poaslbly
live ordnance .

1/14193
Pease AFB (OU1), NH, LF·5, 23 acras Domestic and Induatrial voca, PAHs, Remedy: Excavation, dewatering and consolidation and
Raglan 1 wastes, wasta oHa and arsenic and other regrading of wasta under a composHe-barrler type cap,

soIVllnts, and industrial metals Institutional controls, and exIractIon and treatment of ground water
wastewater treatment wtlh cIeoharge to bese wastewater treatment faoMIty.

9127193 IDlant sludae
Fort Dlx landfill Site, NJ, Meln area, 128 acres Domestic waste, palnta VOCS, metals Remedy: Capping 5O-acre portion (Naw Jersey Administrative
Region 2 and paint thinners, Coda 7:28 closure plan for hazardous wasta), lnatalnng gas

demolllion dabrta, ash, venting system and an air monltot1ng system, ground water,
9/24191 and soIVllnts surface water and air monhorlnto and Instltutlonal controts.
Naval Air Englnaarlng SHe 28, 1500 sq. ft., volume on, rooting matnla, No contamination Remedy: Source: No sotlon.
Center (OU3), NJ, not reported building debris was detected
Region 2

9116/91
Naval Air Engineering sna 27, 8.4 acres Scrap steel cable No contamination Remedy: Source: No action.
Canter (OU3), NJ, was datsoted
Region 2

9118191

A·2
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-' DATA SUMMARY TABLE FOR MILITARY LANDFILLS APPIlNDIX (CONT.)

...•_/

ROO 18lte Name, Stale, DlapOIllI AmI, Size, Type of Wallie Contaminant. of Remedy
ReGion, ROD Sian DlIIe VolullIlI of Wasta DlIIlOIltad C_
Naval AJr Engineering Sfte 29, 20 acres Construction debris, VOCs,SVOCa, Remedy: Source: No aellon.
center (OUm, NJ, metal, asbestos, solvenle, metela
Region 2 other mlscell_oua

wastes
9I2eI94
Plattsburgh AFB, LF-022, LF-D22, spprox. 13.7 acrea, Household refuse Metala, pellltcldes Remady: Capping (NY Stale requirements for solid wasle
NY,Reglon2 approx. 524,000 cy landfllla, 12 Inch soil cap), and institutional controls.

9130192
Plattsburgh AFB, LF-023, LF-023, approx. 9 acres, Household rafuse, debris, Metals, VOCs, Remedy: Capping (NY Stale requlremenla for solid wasle
NY, Reglon2 approx. 408,000 cy car parts svoce, PCB, landfills, low permeabUfty cap), and lnelilutional conlrols,

pasllcldes
9I3OIll2
U.S. Army Aberdeen MlcheaIsville Landll., 20 Household rafuse, Hmftad Metals, Remedy: Capping (mull~laysr cap In accordance with MDE
Proving Grounds (OU 1), acres, greater than quantlllas of IndUstrial pesticides, VOCe, requlrementa for ..nnary Iandflls, using a geosynlhellc
MD, Region 3 loo,ooocy weate, burned sludgee, PCBa, PAHs mambrans, 0-2 feet compaclad earth malerial), suriaca weier

peslfclde containers, controls, and gas venllng system.
paint, asbesfos shlngles,
eolvants, wasI8 molar
oils, gr_, PCB
lransformer ole, possible
p8llltcldes

8130192
Merine Corpe Base, SUe 24, 100 acres, volume Fly ash, clndel'8, lolventa, Pasllcldes, Remedy: Source: No acOon.
Cernp Lejeune (OU1), not repOrtsd used paint strippIng malals, SVOCs,
NC, Region 4 compounds, sewage PCBa

sludge, splractar sludge,
consfIucffon debris

9/15/94
Robins AFB (OU1), GA, Main area (Landfln No.4), Household rafuse, voce, metals Remedy: Cepplng (10 maintain a minimum 2-fool cover over the
Region 4 46 acres, greater than Induslrial waste wasle malerials), renovallon of current soli cover Including

loo,OOOcy c1eering, mllng, regrading, addfng soil and clay cover materiel and
6/26/91 eeedfng to maintain a m1nlm!Jm 2-foot cover over \he we8le

malarial.

A.,1



DATA SUMMAl'.Y TABLE FOR MILITARY LANDFILLS APPENDIX (CONT.)

ROD I Site Name, Steta, Dispoe" Are.. Size, Typa otWaste Contemlnants ot Remedy
R...1on. ROD Sian Date Volume of Wasta -o.-Ited Concern

Twin CItIee AFB Res8IVe, Main area, approx. 2 acres. Household refuse. small VOCs, metals Ramedy: Soun:e: Institutional controls, naturel aUenuatlon.
MN, Region 5 volume not reported amounts of Industrial; ground water and surface water monltoring.

BomB burned waate
3131192
Wright-panereon AFB, LF·8, 11 acree, 187.300 cy Gsneral refuse snd PAHs. peatlcldae. Remedy: Cepplng (low-psnnBablllty day cap that compiles With
(Sourca Control Operable hazardous materials PCBs. voCe, Ohlo EPA regulatlons for sanitary Iandftlla which meet or exceed
Unft) OH, Raglon 5 matela. RCRA Sublnle 0 requirements), InsIltullonal controls, ground

Inorganlca water treatment end monftoring.

7115/93
Wright·Pattereon AFB. LF-l0, 8 scree, 171,800 cy General refuae and PAHa, peBllcldae, Remedy: capping (Iow-permBBbllJty clay cap thai complies wnh
(SOUroB Control Operable hazardoue materials PCBs. voCe, Ohio EPA regulations for sanitary landftlla which meet or exceed
Unft) OH, Region 5 metals, RCRA Sublflle 0 requirements), InsIltutlonai controle, ground

lnorganlca watar treatment and monitoring.

7115193
HUI AFB (OU4). UT, landfill 1, 3.5 acres. Bumed aolId WBBIe, emaI vOCe (TCE) Ramedy: Capping (clay ormuftl-medla cap), pumping. treaUng,
Region 8 140,OOOcy amounts of waste olts and dlecharglng ground water to POTW, treating contaminated

and solvents (from surface water. aolI vapor extraction. Implernentlng Institutional
vehicle melntenance conlrola and acceaa reatrtcltons.

8114194 facllllvl.
Defense DBpol. Ogden Plain City Canal BackflU Electrical wire, glB8B, ash, Metals, PCBa, Ramedy: Excavallon, sorting, and off...fte disposal In a RCRA
(OU1), UT. RegIon 8 Area, 4.000 cy charcoal. aaphalt, wood, dioxins, furens, permlnad facility.

COIlClate, pIaBllc and vOCe
8128192 mataI fracments
Defense Depot. Ogden Burial Site !oA: Chemical Vlefa of chemloal eurety Mefals, chsmlcal Remedy: excavation, eortlng, and off·efte dlspoaaIln a RCRA
(OU3), UT. RegIon 8 Werf,,", Agent ldentftlcatlon agents, broken glass warfare agents permftlad ladllty.

KIt BurlaI Area. 100 cy
g/28192
Oefenee Depot, Ogden Burial Sile !oA: Riot Control Unfueed grenadea and No contaminants Remedy: excavation, eortlng, and off...fte disposal In a RCRA
(OU3), UT, Region 8 and Smoke Grenade Burial grenade fragments, .. IdBnltlled permllted lacility.

Area,90cy well .. riot control
9128192 i orenadeB

A-4
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DATA SUMMARY TABLE FOR MILITARY LANDFILLS ApPENDIX (CONT.)

"~

ROD I SIIa Na;.: Stele, D1spoul Area, SIze, Type of Wuta ConlImlnenta 01 Ramedy
Realon ROD S n DIta Volume of Wule ed C-.n
Defensa Depot, Ogden Burial Sile 9-A: Two compl888ed gas Unknown, Remedy: Excevatlon 01 comprassed gss cyllndera and disposal
(OU3), UT, Region 8 Compressed Gas Cylinder cyIIndere and four smaller P0881ble chemic" by a commerelal operator.

Reburial Area steel tankI removed from warfare agenl8
the Chemlcel Warfare
Agent ldenttftcatlon KIt
and RIot Control and
Smoke Grenade burial
areas

9/2llI92
Dalense Depot, Ogden Burial Sfte 3-A: Chamleel Warfere Agent No contamlnanl8 Remedy: Excavation and transportation for off·slle disposal In a
(OU3), UT, Region 8 Miscallanaoua Items Burial Identification KIta ldenlffied RCM permitted hazardous waste 1andII1I.

Area, 230cy containing no CWAs,
World War II gas maak
canllle,., Paint, broken
91-. wooden box...

9/2llI92 and ;;,."... oilton

Dalen.. Depot, Ogden Water Purillcatlon Tablet BoIItas containing No contaminants Ramedy: Excavation and transportation for off-alte disposal In a
(003), UT, Region 8 Burial Area, 110 cy halazone water Identlliad RCM permitted Induatrial waste landfill.

purification tablats
9128192
Defenae Depol, Ogden 4-A, 7600. sq. fl., 3000 cy Wood, crating matarlals, Pestlctdes, vOCe, Remedy: Excavation and transportation for oIf-aila disposal In a
(OU4), UT, Region 8 paper, gra_. debris, PCBa RCRA permitted hazardous waste landfill.

msdlcal wasta, oils, some
9/2llI92 bumedwaale
Defense Depot, Ogden 4-B, (lnalde 4-E), Iaes II1an Fluorescant tubes No contemlnanl8 Remedy: Exceva!lon and transportation for off..fte dIspoeaIln a
(OU4), UT, Raglon 8 7,600, sq. ft. IdenlIIled RCM permitted Iandfll.

9128/92
Defense Depol, Ogden 4-0, 8,000 sq. It Food products, sanftary Pesllcldes, VOCs, Remedy: Excavation and transportation lor oIl..fte disposal In a
(004), UT, Region 8 landfill waate PCBs RCM permilled landflll.

9/28192
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DATA SUMMARY TABLB FOR MILITARY LANoFILlS APPBNDIX (CONT.)

ROD I Slla Nama, SIeIe, DI",olll A.... Size, Typl of Wille Contemlnlnll of Remedy
Rellion. ROD SllII1 Dlle Volume of Welle DellOllted Concern
Defense Depot. Ogden 4-0,2,000 sq. It. Melhyl bromide cylinders, Posslbly methyl Remedy: Excavation end trensportetlon for off-ahe dlsposelln a
(OU4). UT, Region 8 halazone teblala 081'1) bromide RCRA permhted Indueirtallandlili.

9/28/92
Defense Depot, Ogden 4-E, 7,600 sq. ft.• voluma OIls, spant solvenls, PCIls, voce, Remedy: Excavation lind transportation lor off-she dlsposelln a
(OU4), UT. Region B not rsportad Industrial waste pestlcldas RCRA permitted hszardous landfill.

9128192
Rocky Mountsln Arsenal, ShaH Trench Aree, 8 acres Rega, plastic end metIl voce, svoce. Remedy: capping (physical barrlsr whh a soH and vegalative
Shell Section 36 cans, glass jeI8, piping, pe8l1cldae2 cover).
Trenches (OU23). CO. pipe 1lttIngs, lnaulation,
RegIon 8 refuse. lnsulatlon. liquid

end solid wastea
generated from the
manufecture 01 pellltcld..

5/3I9O
Foil Ord landfills (OU2). landfills, 160 acl88 Houaahold and voce Remedy: Capping (CIIlHomla Code 01 Regulations for non-
CA, Region 9 commelllial refuse. dried hazardous WIlla). ln8tIkIUCna' COI1ln)IlI, axtracUon, treatment, end

sawega sludge. recharge 01 ground water.
con8ll'UCllon debrls. srnaI
amounlll of chemical
wasta Including paint, oR.
pastlclde8, and epoxy
adhealve, alectrlcal
equlpmerrt

8123194
Riverbank Army landfill. 4.6 acree Peper, oils, greas... MetaJe Remady: Capping (a multi....yer cap as spacKled In Dispute
Ammunhlon Plant She, solvan18. hOlpital wastes, Rasoluflon Agraement). pump and lreal ground waler, discharge
CA, RegionS construction debris. and trealed water 10 on..lla ponds.

lndu8llta1 sludges
3124194

J ConIImlnan18 identified as emanating lrom !he tranchas but not contamlnsn18 01 concem

A·6
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DATA SUMMARVTABLB FORMIUfARV LANDFILLS ApPENDIX (CONT.)

..../

ROD I Site Name, Steta, DllIPo..1A_, SIze, Type of Waite Contemlnenta of Remedy
_Ion ROD Sion DIt8 Volume of Walta DeDoslteel Concern

WlHlams AFB (OU1), AZ, LandlUI LF..Q4, 90 acrea, Dried sewage sludge, Soli, peltlcldes, Remedy: Capping (a permeable cap with e 24 Inch soH cover),
Region 9 69,000cy domesllc trash and SVOCa, slormwater runoff controls, Institutional actions, and soli and

gerbage, wood, metal, Inorganl<:a, ground water monitoring.
brush, conatructlon including
debris, some solvenlll beryllium, lead.
and chemlcala zinc

I S/181l14
Williams AFB (OU1). AZ. PtIIIlIclde Burial Area (DP- PeaUctdes Peallcldea, VOCs, Remedy: Sourca: No action.
Region 9 13),0.4 acre matals

6/18/94
Williams AFB (OU1), AZ, Radioactive lnatrumentatlon Cement; radioactive Redlum Remedy: Source: No action.
Region II Burial Area (RW-ll), 100 Inslruments (background

aq. It. levels)
6I181l14
Elmendorf AFB (OU1), LF05, 17 lICree General reluaa, lICI'8p VOCS,PCBI, Remedy: Source: No acUon.
AK, Region 10 mallll, used chemicals melllla, PAHs

end other ICrap matarial
9/29/94
Elmendorf AFB (OU1). LF07. 36_ Baas generlt8d refuaa, VOCI, PCBI. Remedy: Sourca: No ecUon.
AK, Region 10 ICfBP metal, COIIIlrucUon metals, PAHI

rubble, druml of uphaM,
Imply pea1IcIde
conlelners, amall
emounte ollhop wealea.
and aabaatoa westea

9129194
Elmendorf AFB (OU1). LF13, 2 acree Empty drum.. metal voce, PCBI, Remeely: Source: No acUon.
AK, Region 10 ~Ing, dnIma of uphatl. mellIll, PAHI

and small qusnUUea 01
9/29/94 IQUicklime

A-7
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DATA SUMMAR'I' TABLR POR MILrrAR'I' LANDPILLS ApPENDlXlcONT.)

ROD I Slle Hlme, Sl8Ie, Disposal Aree, Size, Type of Wule Conllmllllnts of Remedy
R...lon. ROD Sian Dlle Volume of Wllte DeoOllted Concern
Elmendorf AFB (OU1), LF69, 2 landfills (.6 acres General refuse and VOCs,PCBs, Remedy: Source: No acllon.
AK, Region 10 aach) conslrucllon debris, and metals, PAHs

tarsaep
9129/94
Fairchild AFB (OU1), WA, Southwest area, Coal ISh, 1OIven\ll, dIy vOCe Remedy: Capping (low-permeability cap designed 10 meat the
Region 10 12.6 acree, 407,300 cy cleaning miers, paints, closure requtrements cI WaehlnglOn SlIle's MInimum Functional

thlnne.., poeslbly Standards for Solid Wute handling and 01 federal RCRA Sublllie
electricallraMlormers. 0), SVE! lreatmenlsystem, exlractlng contaminated ground weier

and lreallng by air stripping and grenular aclIvated carllon,
2/13193 dlSDosal ofl..lla monllorlna oII..lIa water sUDDIv wells.
FairchlldAFB (OUI), WA, Northeeat ares, 6 acres, Coal ash, soIwnls, dry VOCs Remedy: Capping (Iow-permeablllty cap deslgnsd 10 meetlhe
Region 10 291,ooOcy cleaning fille.., paints, closure requirements 01 Washington Slete'e Minimum Funcllonal

thlnne.., possibly Slandardefor Solid Waste hancllng end offederel RCRA Subtllle
electrical transIorme... 0), SVE! treatmenl system, extracting contaminated grOund water

and treallng by air IIrlpplng and grenular acIlvaled carllon,
2/13/93 Id1eDosal ofl-she monhorlna ofl..lle water SlJDDIv wells.
Fort LewI8 Military LF4, 62 acres Domesllc and IIghI VOCs, metals Remedy: Source: Inslltullonal controls, lreal ground waler and
R~n,LandmI4 Industrial solid waste (no soli using SVE and air sperglng system.
and the Solvenl Refined landffll rscords were
COIl p"ot Plant, WA, malntalnsd).
Region 10

9124193
Naval Air Stallon, Aree 6 Landi"', 40 acres. Houeehold waste, vOCe Remedy: Capping (low-permeability cap 10 meel Washington
Whldblly Istend, Aull Whhln Aree 8 there are 2 construction debris, and Slale Minimum Functional Standards lor non-hazardous closure),
field (OU1), WA, dl8lIncllfllS where wastes yard waste air slrlpplng ground water, ground waler monitoring, and
Raglon 10 were d1sposad. Inslhullonal ccntrols.

12120193
Naval Air Stallon, Area 2, 13 acres: Area 3, Solid wute from the Metals, PAHs Remedy: Source: Inslltullonal controls, ground water monitoring.
Whldbey Ialand, Aull 1.6 acres. Both lreated base, InduaIrIal wastes.
Field (OU2), WA, logether due 10 el_ and conslruollon and
Reglonl0 proximity. demolilion debris

12120193
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DATA SUMMAl<vTABLE FOR MILITARv LANDPILLS APPENDIX (CONT.)

,,--...,,/

ROD f SII. Name, Slate, DI.po'" Am, Size, TypeoIW.... Conlemlnente 01 Remedy
Relllon ROD Sian Date Volume 01 W.at. Deoo.lled Concern
Naval Reactor Facility, LandliU UnA 8-05-1, Construction debrl8, amaH Metal8, VOC8 Remedy: Capping (24-1000 native BOIl COYBr), InslAullonal
10, Raglon 10 (350 fl. by 450 fl. by 4-25 quantAle8 of palnta, control8.

fl.) IOlvents, caIeIeria
WBBI88, and petroleum

9121194 oroducla
Naval RellClOr Facility, LlIndfU1 UnlI8-05-51, Collllructlon debria, amen Metals, VOC8 Remedy: Capping (24-lnch native 8011 cover), fnstUullonel
10, Region 10 (450 fl. by 100 -17611. by quanlllles 01 paInla, controls.

10-15 It) IOlventa, cafelella
WBBIee, and petroleum

9/27/94 oroducla
Naval Reactor Facility, LlInc1ll UnA 8-06-63, (900 Conslrucllon debri8, amall Metala, vOCe Ramedy: capping (24-lnch native 8011 cover), Inatltutlonal
10, Region 10 It by 1200 fl. by 7· 10 fl.) quantities 01 palnla, control8.

801venIB, cafeteria
wutes, and peIroleum

9/27/94 .Draducla
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EXECUTIVE SUMMARY

A broad framework for the Remedial
Investigation/Feasibility Study (RVFS) and
selection of remedy process has been created
through the National Contingency Plan (NCP)
and the Us. EPA RJ/FS Guidance (U.S. EPA
1988d). With this framework now in place, the
Office of Emergency and Remedial Response's
efforts are being focused on streamlining the
RVFS and selection of remedy process for spe­
cific classes of sites with similar characteristics.
One such class of sites is the municipal landfills
which compose approximately 20 percent of the
sites on the Superfund Program's National Pri­
orities List (NPL). Landfill sites currently on
the NPL typically contain a combination of
principally municipal and to a lesser extent
hazardous waste and range in size from 1 acre
to 640 acres. Potential threats to human health
and the environment resulting from municipal
landfills may include:

for identifiable areas of highly toxic and/or
mobile material (hot spots) that pose potential
principal threats. Treatment of hot spots within
a landfill will therefore be considered and
evaluated.

With these expectations in mind, a study of
municipal landfills was conducted with the
intent of developing methodologies and tools to
assist in streamlining the RIIFS and selection of
remedy process. Streamlining may be viewed as
a mechanism to enhance the efficiency and
effectiveness of decision-making at these sites.
The goals of this study to meet this objective
include: (1) developing tools to assist in scop­
ing the RIlFS for municipal landfill sites,
(2) defming strategies for characterizing munici­
pal landfill sites that are on the NPL, and
(3) identifying practicable remedial action alter­
natives for addressing these types of sites.

• Leachate generation and groundwater
contamination

Streamlining Scoping

• Soil contamination

• Landfill contents

• Landfill gas

• Contamination of surface waters, sedi­
ments, and adjacent wetlands

Because these sites share similar characteristics,
they lend themselves to remediation by similar
technologies. The NCP contains the expecta­
tion that containment technologies will general­
ly be appropriate remedies for wastes that pose
a relatively low low-level threat or where treat­
ment is impracticable. Contaimnent has been
identified as the most likely response action at
these sites because (1) CERCLA municipal
landfills are primarily composed of municipal,
and to a lesser extent hazardous wastes; there­
fore, they often pose a low-level threat rather
than a principal threat; and (2) the volume and
heterogeneity of waste within CERCLA
municipal landfills will often make treatment
impractical. The NCP also contains an
expectation that treatment should be considered
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The primary purpose of scoping an RIIFS is to
divide the broad project goals into manageable
tasks that can be performed within a reasonable
period of time. The broad project goals of any
Superfund site are to provide the information
necessary to characterize the site, define site
dynamics, define risks, and develop a remedial
program to mitigate current and potential
threats to human health and the environment.
Scoping of municipal landfill sites can be
streamlined by focusing the RIIFS tasks on just
the data required to evaluate alternatives that
are most practicable for municipal landfill sites.
Section 2 of this document describes the activi­
ties that must take place to plan an RIlFS and
provides guidelines for establishing a project's
scope. To summarize, scoping of the RIlFS
tasks can be streamlined by:

• Developing preliminary remedial objec­
tives and alternatives based on the
NCP expectations and focusing on
alternatives successfully implemented at
other sites

Using a conceptual site model (see
Figure 2-4 for a generic model devel-



oped for municipal landfill sites based
on their similarities) to help define site
conditions and to scope future field
tasks

• Conducting limited field investigations
to assist in targeting future fieldwork

IdentifYing clear, concise RI objectives
in the form of field tasks to ensure
sufficient data are collected to ade­
quately characterize the site, perform
the necessary risk assessment(s), and
evaluate the practicable remedial action
alternatives

IdentifYing data quality objectives
(DQOs) that result in a well-defmed
sampling and analysis plan, ensure the
quality of the data collected, and inte­
grate the information required in the
RI/FS process

• Limiting the scope of the baseline risk
assessment as discussed below

Streamlining the Baseline Risk Assessment

The baseline risk assessment may be used to
determine whether a site poses risks to human
health and the environment that are significant
enough to warrant remedial action. Because
options for remedial action at municipal landfill
sites are limited, it may be possible to
streamline or limit the scope of the baseline
risk assessment by (I) using the conceptual site
model and RI-generated data to perform a
qualitative risk assessment that identifies the
contaminants of concern in the affected media,
their concentrations, and their hazardous
properties that may pose a risk through the
various routes of exposure and (2) identifying
pathways that are an obvious threat to human
health or the environment by comparing RI­
derived contaminant concentration levels to
standards that are potential chemical-specific
applicable or relevant and appropriate
requirements (ARARB) for the action. (When
potential ARARs do not exist for a specific
contaminant, risk-based chemical concentrations
should be used.)

Where established standards for one or more
contaminants in a given medium are clearly
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exceeded, the basis for taking remedial action is
generally warranted (quantitative assessments
that consider all chemicals, their potential addi­
tive effects, or additivity of multiple exposure
pathways are not necessary to initiate remedial
action). In cases where standards are not clear­
ly exceeded, a more thorough risk assessment
may be necessary before initiating remedial
action.

This streamlined approach may facilitate early
action on the most obvious landfill problems
(groundwater and leachate, landfill gas, and the
landfill contents) while analysis continues on
other problems such as affected wetlands and
stream sediments. Dividing a site into operable
units and performing early or interim actions is
often desirable for these types of sites. This is
because performing certain early actions (e.g.,
capping a landfill) can reduce the impact to
other parts of a site while the RI/FS continues.
Additionally, early actions must be consistent
with the site's fmal remedy and therefore help
to speed up the clean-up process.

Ultimately, it will be necessary to demonstrate
that the final remedy, once implemented, will in
fact address all pathways and contaminants of
concern, not just those that triggered the
remedial action. The approach outlined above
facilitates rapid implementation of protective
remedial measures for the major problems at a
municipal landfill site.

Streamlining Site Characterization

Site characterization for municipal landfills can
be expedited by focusing field activities on the
information needed to sufficiently assess risks
posed by the site, and to evaluate practicable
remedial actions. Recommendations to help
streamline site characterization of media typi­
cally affected by landfills are discussed in
Section 3 of this report. A summary of the site
characterization strategies is presented below.

Leachate/Groundwater Contamination

Characterization of a site's geology and hydro­
geology will affect decisions on capping options
as well as on extraction and treatment systems
for leachate and groundwater. Data gathered
during the hydrogeologic investigation are simi­
lar to those gathered during investigations at



other types of NPL sites. Groundwater contam­
ination at municipal landfill sites may, however,
vary in composition from that at other types of
sites in that it often contains high levels of
organic matter and metals.

Leachate generation is of special concern when
characterizing municipal landfill sites. The
main factors contributing to leachate quantity
are precipitation and recharge from ground­
water and surface water. Leachate is character­
istically high in organic matter as measured by
chemical oxygen demand (COD) or biochemical
oxygen demand (BOD). In many landfills,
leachate is perched within the landfill contents,
above the water table. Placing a limited
number of leachate wells in the landfill is an
efficient means of gathering information regard­
ing the depth, thickness, and types of the waste;
the moisture content and degree of decomposi­
tion of the waste; leachate head levels and the
composition of landfill leachate; and the eleva­
tion of the underlying natural soil layer. Addi­
tionally, leachate wells provide good locations
for landfill gas sampling. It should be noted,
however, that without the proper precautions,
placing wells into the landfill contents may
create health and safety risks. Also, installation
of wells through the landfill base may create
conduits through which leachate can migrate to
lower geologic strata, and the installation of
wells into landfill contents may make it difficult
to ensure the reliability of the sampling
locations.

Landfill Contents

Characterization of a landfill's contents is gen­
erally not necessary because containment of the
landfill contents, which is often the most practi­
cable technology, does not require such
information. Certain data, however, are neces­
sary to evalnate capping alternatives and should
be collected in the field. For instance, certain
landfill properties such as the fill thickness,
lateral extent, and age will influence landfill
settlement and gas generation rates, which will
thereby have an influence on the cover type at a
site. Also, characterization of a landfill's
contents may provide valuable information for
PRP determination. A records review can also
be valuable in gathering data concerning
disposal history, thus reducing the need for field
sampling of contents.
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Hot Spots

More extensive characterization activities and
development of remedial alternatives (such as
thermal treatment or stabilization) may be
appropriate for 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. Excavation or treat­
ment of hot spots is generally practicable where
the waste type or mixture of wastes is in a dis­
crete, accessible location of a landfill. A hot
spot should be large enough that its remedia­
tion would significantly reduce the risk posed by
the overall site, but small enough that it is
reasonable to consider removal or treatment. It
may generally be appropriate to consider exca­
vation and/or treatment of the contents of a
landfill where a low to moderate volume of
toxic/mobile waste (for example, 100,000 cubic
yards or less) poses a principal threat to human
health and the environment.

Hot spots should be characterized if documen­
tation and/or physical evidence exists to indicate
the presence and approximate location of the
hot spots. Hot spots may be delineated using
geophysical techniques or soil gas surveys and
typically are confirmed by excavating lest pits or
drilling exploratory borings. When characteriz­
ing hot spots, soil samples should be collected
to determine the waste characteristics; treatabil­
ity or pilot testing may be required to evaluate
treatment alternatives.

Landfill Gas

Several gases typically are generated by decom­
position of organic materials in a landfill. The
composition, quantity, and generation rates of
the gases depend on such factors as refuse
quantity and composition, placement character­
istics, landfill depth, refuse moisture content,
and amount of oxygen present. The principal
gases generated (by volume) are carbon dioxide,
methane, trace thiols, and occasionally, hydro­
gen sulfide. Volatile organic compounds may
also be present in landfill gases, particularly at
co-disposal facilities. Data generated during the
site characterization of landfill gas should
include landfill gas characteristics as well as the
role of onsite and offsite surface emissions, and
the geologic and hydrologic conditions of
the site.



Streamlining the Development of Alternatives

Section 4 of this document describes the reme­
dial technologies that are generally appropriate
to CERCLA landfill sites, Inclusion of these
technologies is based on experience at landfill
sites and expectations inherent in the NCP, To
streamline the development of remedial action
alternatives for landfill contents, hot spots,
landfill gas, contaminated groundwater, and
leachate, the following points should be
considered:

•

observed to decrease, then a fmal cap
can be placed over the waste.

Extraction and treatment of contami­
nated groundwater and leachate may be
required to control offsite migration of
wastes. Additionally, extraction and
treatment of leachate from landfill
contents may be required. Collection
and treatment may be necessary indefi­
nitely because of continued contami­
nant loadings from the landfill.

• The most practicable remedial alterna­
tive for landfills is containment. Such
containment may be achieved by
installing a cap to prevent vertical
infiltration of surface water. Lateral
infiltration of water or gases into the
landfill can be prevented by a peri­
meter trench-type barrier. Caps and
perimeter barriers sometimes are used

. in combination, The type of cap would
likely be either a native soil cover,
single-barrier cap, or composite-barrier
cap. The appropriate type of cap to be
considered will be based on remedial
objectives for the site. For example, a
soil cover may be sufficient if the
primary objective is to prevent direct
contact and minimize erosion. A single
barrier or composite cap may be
necessary where infiltration is also a
significant concern. Similarly, the type
of trench will be dependent on the
nature of the contaminant to be con­
tained. Impermeable trenches may be
constructed to contain liquids while
permeable trenches may be used to
collect gases, Compliance with ARARs
may also affect the type of containment
system to be considered.

Treatment of soils and wastes may be
practicable for hot spols, Consolida­
tion of hot spot materials under a land­
fill cap is a potential alternative in
cases when treatment is not practicable
or necessary. Consolidation-related
differential settlements may be large
enough to require placement of an
interim cap during the consolidation
phase. Once the rate of settlement is
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• Constructing an active landfill gas col­
lection and treatment system should be
considered where (I) existing or
planned homes or buildings may be
adversely affected through either explo­
sion or inhalation hazards, (2) final use
of the site includes allowing public
access, (3) the landfill produces exces­
sive odors, or (4) it is necessary to
comply with ARARs, Most landfills
will require at least a passive gas
collection system (that is, venting) to
prevent buildup of pressure below the
cap and to prevent damage to the vege­
tative cover.

Conclusions

Evaluation and selection of appropriate
remedial action alternatives for CERCLA
municipal landfill sites is a function of a
number of factors including:

Sources and pathways of potential risks
to human health and the environment

Potential ARARs for the site (signifi­
cant ARARs might include RCRA
and/or state closure requirements, and
federal or state requirements pertaining
to landfill gas emissions.)

• Waste characteristics

Site characteristics (including surround­
ing area)

Regional surface water (including wet­
lands) and groundwater characteristics
and potential uses



Because these factors are similar for many
CERCLA municipal landfill sites, it is possible
to focus tbe RIlFS and selection of remedy
process. In general, the remedial actions imple­
mented at most CERCLA municipal landfill
sites include:

•

•

•

Remediation of hot spots

Control and treatment of contamioated
groundwater and leachate

Control and treatment of landfill gas

• Containment of landfill contents (i.e.,
landfill cap)
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Other areas that may require remediation
include surface waters, sediments, and adjacent
wetlands.
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Saves Time and Cost
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Since Superfimd's inception in 1980, the removal and remedial programs have found that certain categories of sites have similar characteristics,
such as types of contaminants present, past industrial use, or environmental media affected. Based on a wealth of information acquired from
evaluating and cleaning up these sites, Superfund undertook the presumptive remedy initiative to develop remedies that are appropriate for
specific site types and/or contaminants. One site category for which EPA developed a presumptive remedy is municipal landfills. This bulletin
summarizes the results of implementing the containment presumptive remedy at three CERCLA municipal landfill sites. At each ofthe sites,
both time and costs were saved in conducting the RIIFS. When compared to similar "control't sites, EPA estimates time savings ranging from
36 to 56 percent, and cost savings up to 60 percent. In addition to demonstrating significant time and cost savings, the pilots also indicate that
municipal landfill sites are good candidate sites for implementing the presumptive remedy as an early action, such as a non-time-critical
removaL The combination of this presumptive remedy with an early action resulted in significant savings at one pilot site.

Introduction

EPA expects that the use of presumptive remedies will streamline
removal actions, site studies, and cleanup actions while improving
consistency, reducing costs, and increasing the speed with which
hazardous waste sites are remediated. EPA has developed several
presumptive remedies to date; a list of presumptive remedy
directives is provided at the end ofthis document. The results of
implementing the containment presumptive remedy at three
CERCLA municipal landfill sites are discussed in this bulletin.

The Containment Presumptive Remedy

EPA established containment as the presumptive remedy for
municipal landfills in September 1993. The containment
presumptive remedy includes the following components, as
appropriate on a site-specific basis:

Landfill cap;

Source area ground-water control to contain plume;

Leachate collection and treatment;

Landfill gas collection and treatment;

Institutional controls to supplement engineering controls.

The presumptive remedy does not address exposure pathways
outside the source area Oandfill), nor does it include long-term
ground-water response actions.

The Pilot Sites

Prior to establishing the presumptive remedy, EPA initiated a pilot
project at three sites to assess the effectiveness of the containment
remedy in streamlining the remedial investigation/feasibility study
(RIIFS) process for municipal landfills. The pilots implemented
the streamlining principles outlined in the document, tlConducting
Remedial InvestigationslFeasibility Studies for CERCLA
Municipal Landfill Sites," February 1991, Directive No.
EPA/5401P-9100l (hereafter referred to as the "t99l MLF RIfFS
guidance"). This 1991 MLF RlIFS guidance provides the
implementation framework of the containment presumptive
remedy.

EPA found the containment remedy to be a very effective tool for
streamlining the RIfFS at municipal landfills. This bulletin
describes the pilot sites, the ways in which each RIfFS was
streamlined, and the time and cost savings realized at each of the
site~. See Attachment A at the end of this bulletin for brief site
summaries.

Who Can Use The Presumptive Remedy?
lfYOll are the manager ofa municipal landfill site, it is likely that the presumptive remedy can help you save time and money on
the RIfFS at your site. Although the presumptive remedy is most beneficial when incorporated at the scoping stage of the RlIFS, if
your site has progressed beyond that point, you may still be able to streamline your site characterization sampling strategy, baseline risk
assessment, and/or feasibility study.



EPA piloted the containment remedy at the following municipal
landfills beginning in the Spring of 1992:

Albion-Sheridan Township Landfill, Michigan

Lexington County Landfill, South Carolina

BF1/Rockingham Landfill, VeJmont

These sites were selected as pilots because they were in the
scoping phase ofthe RI/FS at the time. The biggest savings in time
and cost can be realized ifstreamlining is incorporated at the very
beginning of the scoping phase ofthe RIfFS. All of these sites now
have signed Records of Decision (RODs), with containment
selected as part of the remedy at each of the sites.

EPA evaluated -the impact of the containment remedy as a
streamlining tool at the three pilot sites by estimating time and cost
savings. The sites were evaluated in a paired analysis, comparing
the pilot sites to the three "control" sites listed in Highlight 1.
Remedy selection at the control sites was based on the results of
conventional RI/FSs.

The factors considered in selecting the "control" sites included
(listed in order of priority): (1) the state in which the landfill is
located since State closure requirements often affect aspects of
remedy selection; (2) the lead for the site (e.g., Fund-lead); and (3)
the size ofthe landfill (in acres). Summary infonnation on the pilot
and control sites is provided in Highlight 1.

Highlight 1
Pilot/Control Site Characteristics
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Pilot Results

Two areas ofthe RIfFS process presented the greatest oPP,?rtunity
for streamlining at the pilot sites: 1) a phased approach to site
characterization, and 2) streamlining the risk assessment.

Phased Approach to Site Characterization

The containment presumptive remedy emphasizes the use of
existing data to the degree possible, and discourages
characterization of landfill contents since it is presumed that the
landfill will be contained, unless infonnation is available inaicating
the need to investigate and potentially remove or treat hot spots. In
keeping with these principles, a phased approach to sampling is
recommended.

The phased approach to site characterization is a site-specific
strategy that frames the data collection effort within the context of
determining whether a risk is present at a site rather than
characterizing the nature and extent of all contamination in a
landfill. I A site-specific determination is made as to the
environmental medium most likely to present a risk based upon any
existing data available, and sampling of that pathway is conducted
first.

At many landfill sites, ground-water contamination is likely to
present a significant risk, and thus trigger the need for action.2 At
the pilot sites, ground water was the first medium sampled, and at
each of the pilot sites, ground-water contamination supported the
need for a response action. In two cases, soil sampling of the
landfill source area was never conducted; sampling was limited to
determining risk from the ground water. At one site, the State
conducted additional sampling of the landfill area.

Ifground-water data had not clearly demonstrated a risk at the pilot
sites, additional sampling would have been conducted (in
sequence) to determine whether a risk was present from other
media or exposure pathways, such as contaminated soil and/or
landfill gas. At the pilot sites, additional sampling was not
necessary to detennine risk, and since containment ofthe landfill
was presumed, sampling and analysis was not required for the
purpose of site characterization.

Streamlined Risk Assessment

For many landfill sites, it will be possible to streamline the risk
assessment portion of the RIfFS. This is possible because the
containment remedy addresses all migration pathways presented by
the landfill source. The basis of the streamlined risk assessment
process to be employed at MLFs is the conceptual site model
(discussed in Section 2.5 ofthe 1991 RlIFS MLF guidance), which
is used to identifY all exposure pathways associated with the landfill
source (i.e., direct contact with soil, exposure to contaminated
ground water, contaminated

'This phased approach applies to the landfill source only.
Contamination that has migrated away from the landfill source
must be characterized, and the associated risk estimated.

'See OSWER Directive 9355.0-30, "Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions," April 22,
1991, which states that ifMCLs or non-zero MCLGs are exceeded,
[a response] action generally is warranted.



leachate, and/or landfill gas). The exposure pathways are then
compared to those addressed by the containment remedy, as
follows:

months for the controls, which represents a savings ranging from
17 to 68 percent when compared to the control sites.

direct contact with soil and/or debris prevented by landfill cap;

exposure to contaminated ground water prevented by ground­
water control;

exposure to contaminated leachate prevented by leachate
collection and treatment; and

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

Highlight 2
RifFS Durations (Months) for Pilot/Control Site
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11ris comparison reveals that the containment remedy addresses all
pathways associated with the landfill source. The phased approach
can be implemented at landfill sites using the conceptual site model
because it demonstrates that all exposure pathways are addressed
by the containment remedy, and field sampling is therefore not
required to characterize the nature and extent of contamination
once it has been demonstrated that the site presents a risk and
warrants action.

A streamlined risk evaluation was successfully conducted at the
three pilot sites, with contaminated ground water presenting the
justification for a response action. Sampling, analysis, and a
conventional risk assessment were required to characterize
contamination, if any, that had migrated away from the source
areas.

Quantitative Results

Cost savings were estimated in one oftwo ways for the pilot sites.

Highlight 3
Risk Assessment Durations (Months) for

Pilot/Control Sites
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As illustrated in Highlight 2, the RIfFS durations for the pilot sites
ranged from 23 to 32 months, compared to 44 to 72 months for the
control sites. The average pilot RI/FS duration was 28 months, as
compared to the national average of 51 months. The RI/FS
durations for the pilot sites represent a time savings ranging from
16 to 40 months when compared to the control sites, and 23
months when compared to the national average. These results
translate into an estimated time savings ranging from 36-56 percent
when comparing the pilots to the control sites, and an estimated 45
percent when comparing the average pilot duration to the national
average.

The figures for the BFJ/Rockingham site include completion ofan
Engineering Evaluation/Cost Analysis (EE/CA) to support
implementation of source control (i.e., cap, leachate and gas
collection) as a non-time-critical removal action. The EE/CA was
completed in 12 months, which is a subset of the 23 months
indicated in Highlight 2. The 23 months was the time required to
complete the RI/FS for the entire site, including ground-water
contamination.

The pilot results for the BFllRockingham site are particularly
noteworthy because the source control action was initiated just 12
months after the RIIFS start, and construction of the cap was
completed in July 1995, just three years after the RlIFS start.

A savings in time was also realized as a result of the streamlined
risk evaluations conducted at the pilot sites, as illustrated in
Highlight 3. The time required to complete the risk assessments at
the pilot sites ranged from 7 to 10 months, as compared to 9 to 22

"

'"

"

8F1 ...... ...... -.
"""""' ... -_.

Co....
U'



The RIfFS costs for Albion-Sheridan Landfill and Lexington
County were compared to the national average RIfFS cost of $1
million, resulting in an estimated 10 percent and 1 percent savings,
respectively, for those sites. The cost savings estimate for the
BFIlRockingham site was developed by the PRP, and was based
upon a comparison with their costs for RI/FSs conducted at other
similar sites. A savings of 60 percent was estimated for the RIIFS,
which included the source area and areas of migration, and an
engineering evaluation/cost analysis (EEfCA) to support the noo­
time·critical removal action on the landfill cap.

Conclusion

EPA found that the containment presumptive remedy resulted in a
savings of time and costs at each of the pilot sites. The savings
were the result of implementing a phased approach to site
characterization and streamlining the risk assessment, both of
which were possible because the landfill contents were contained.

The savings in time and costs were most significant at the
BFI/Rockingham site, where the cap was completed three years
after initiation ofthe RIlFS, and an estimated $3 million was saved.
This significant savings was the result of combining the
containment presumptive remedy with an early action
accomplished as a non-time-critical removal action. Based on
these results, mwricipallandfill sites appear to be well suited to the
combined application of these streamlining and acceleration tools.

Next Steps

Since establishment ofthe presumptive remedy, EPA has tracked
implementation at two additional landfill sites (demonstration
sites): (I) Bennington Landfill, Vermont, and (2) Tomah
Mwricipal Landfill, Wisconsin. EPA will summarize findings from
the demonstration sites upon signature oftheir respective Records
of Decision (RODs).

Presumptive Remedy Directives

To date, EPA has issued the following presumptive remedy
directives:

(1) "Presumptive Remedies: Policy and Procedures,"
September 1993, Directive No. 9355.0-47FS;

(2) "Conducting RemediallnvestigationslFeasibilities Studies
for CERCLA Municipal Landfill Sites," EPAJ5401P­
91/001, February 1991.

(3) "Presumptive Remedy for CERCLA Municipal Landfill
Sites," September 1993, Directive No. 9355.0-49FS;

(4) "CERCLA Landfill Caps RllFS Data Collection Guide,"
August 1995, Directive No. 9355.3-18FS;

(5) "Site Characterization ahd Technology Selection for
Volatile Organic Compounds in Soil/Sludge," September
1993, Directive No. 9355.4-048FS;

(6) "Presumptive Remedies for Soils, Sediments, and
Sludges at Wood Treater Sites," December 1995,
Directive No. 9200.5-162.

(7) "Presumptive Response Strategy and Ex-Situ Treatment
Technologies for Contaminated Ground Water at
CERCLA Sites," EPAJ540/R-96/023, October 1996.

In addition, presumptive remedies directives for the following types
of sites or contaminants are forthcoming:

(I) PCBs

(2) Manufactured gas plants

(3) Grain storage sites

(4) Metals in soils (in cooperation with the U.S. Department
of Energy).

Additional Information

For additional information on the pilot sites or the presumptive
remedy for municipal landfills, please call Andrea McLaughlin,
Office of Emergency and Remedial Response, 703-603-8793.



Attachment A: Pilot Case Studies

Albion-Sheridan Landfill

Anecdotal evidence indicated that some quantity of
industrial wastes were disposed of at the 30-acre Albion­
Sheridan Landfill, but the location, volume and identity of
wastes were unknown. No data were available for the site
at the beginning of the RIIFS. EPA implemented the
streamlining principles of the 1991 MLF RIIFS guidance,
and seoped a phased approach to characterization of the
Albion-Sheridan site with the goal of implementing the
containment remedy. The draft work plan was revised to
incorporate the phased investigation, focusing first on
ground-water contamination to establish whether there was
a basis for a response action.

Ground-water contamination did support the need for
action at the site, so it was not necessary to quantify
additional exposure pathways for this purpose. The
remainder ofthe risk assessment was streamlined by using
a conceptual site model to demonstrate that the other
potential pathways ofconcern (e.g. direct contact) would be
addressed by the components of the presumptive remedy
(e.g. landfill cap).

EPA conducted a geophysical survey of the site to identify
potential drum storage areas. Based on the results of the
geophysics, EPA concluded that while there were
anomalies in the results, there were no areas that appeared
to consist of large numbers of drummed waste, thereby
warranting further investigation. Because the State had
remaining concerns with EPA's approach to hot spots, the
State conducted its own geophysical survey and dug test
pits at 12 locations. At one location approximately 300­
400 drums were uncovered, and EPA reiterated its
agreement to send any drums of hazardous waste off-site
for disposal. Ofthe 300-400 drums, the number containing
hazardous waste is unknown at this time.

Lexington County Landfill

Ground-water data were available for this 70-acre landfill
prior to initiation ofthe RI, which indicated exceedences of
MCLs, and therefore a basis for a response action. The
strategy for the Lexington County Landfill RI was similar
to the Albion-Sheridan Landfill, in that a phased approach
was implemented. Sampling focused on further
characterization of ground-water contamination, and the
risk assessment was streamlined, focusing also on the
ground-water pathway. Planned soil sampling and analysis
to estimate direct contact threats was eliminated, and it was
demonstrated (using a conceptual site model) that other
potential pathways of concern would be addressed by
components ofthe presumptive remedy.

A planned drum search of the 70-acre landfill was

eliminated based on the guidelines for hot spot
characterization contained in the 1991 MLF RIIFS
guidance. At Lexington County Landfill, as at Albion
Sheridan Landfill, it is likely that some industrial waste was
disposed ofat the site, but the location, quantity and identity
of the wastes were unknown. Because there was no
evidence to guide such a search, EPA decided that the best
approach was to contain the landfill, accounting for
uncertainties in the nature ofthe wastes during the design.

The selected remedy includes consolidation and capping of
the waste areas, landfill gas collection and venting;
extraction of contaminated groundwaterlleachate with
discharge to POTW; additional sampling of surface water
and sediment to characterize any off-site contamination;
and monitoring of ground water, surface water, sediment
and landfill gas. Additionally, to address a plume, a
ground-water pump and treat remedy was put in place.

BFl/Rockingham

Extensive ground-water data were available for this site at
the initiation ofthe RI, and the first step in implementation
ofthe presumptive remedy was to evaluate the potential for
using the data. The data were found to be useable to
establish an initial basis for action, which allowed
streamlining of the risk assessment and RI. Only
confirmational ground-water sampling was conducted
during the RI; characterization of the landfill surface soil
and debris mass did not occur. Geotechnical infonnation
regarding settlement, cover quality, and stability was also
collected. The knowledge that containment was the likely
remedy allowed the RI to become primarily a design­
related investigation. In addition, based on historical
information, hot spots were not ofconcern at this site.

Levels of volatile organic compounds (VOCs) and certain
metals clearly indicated that a ground-water risk was
present. The existence ofground-water risk confirmed that
a ''No Action" decision was unlikely, and that a landfill cap
would be a component of the source control action. The
risk assessment was streamlined by quantifying the ground­
water risk and qualitatively discussing the other pathways
that would be addressed by the source control action. All
pathways outside the landfill, which included off-site
ground water and off-site soils, were fully quantified. An
early action was conducted as a non-time-critical removal
at this site in order to begin construction ofthe landfill cap.
The combination of the presumptive remedy with the early
action resulted in a significant time savings in the remedy
selection and construction processes.
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Municipal landfills constitute approximately 20 percent of all sites on the Superfund National Priorities List. Approximately 75 percent
of all CERCLA Municipal Solid Waste Landfill (MSWLF) Remedial Actions call for installation of a landfill cap. The remedy
selection process for MSWLFs is the basis of a U.S. Environmental Protection Agency (EPA) guidance, Conducting Remedial
Investigation/Feasibility Studies for CERCLA Municipal Lam!fill Sites (U.S. EPA, 1991), which establishes the framework for
containment (including landfill cap construction, leachate collection and treatment, ground water treatment, and landfill gas collection
and treatment) as the presumptive remedy for MSWLFs.

In 1992, EPA introduced the Superfund Accelerated Cleanup Model (SAC.M) to accelerate all phases of the remedial process. The
presumptive remedy initiative is one tool for speeding up cleanups within SACM. One way that presumptive remedies can streamline
the remedial process is through early identification of data collection needs for the remedial design. By collecting design data prior
to issuance of the Record of Decision (ROD), the need for additional field investigations during the remedial design (RD) will be
reduced, thereby accelerating the overall remedial process for these sites. Data needed for design also can be useful in better defining
the scope of the remedy and in improving the accuracy of the cost estimate in the ROD. Since containment is the presumptive remedy
for MSWLFs, the Remedial Project Manager (RPM) can begin making arrangements to collect landfill cap design data as soon as a
basis for remedial action is established (e.g., ground water contaminant concentrations exceeding maximum contaminant levels
[MCLs]).

This fact sheet identifies the data pertinent to landfill cap design that will be required for most sites. These data are organized within
six categories: (1) waste area delineation; (2) slope stability and settlement; (3) gas generation/migration; (4) existing cover assessment;
(5) surface water run-on/run-off management; and (6) clay sources. For reference, all data requirements and data collection methods
discussed in this document are summarized in a table at the end of this document (Table 2). In addition to the following guidance
provided in this fact sheet, RPMs should enlist the aid of technical experts familiar with landfill cap design in establishing data
collection needs for specific sites.

TECHNICAL AREA 1: WASTE AREA DELINEATION

The area ofa landfill cap is determined by the horizontal extent ofprevious waste disposal. One ofthe major causes ofcost escalation
for MSWLF sites has been the failure to establish the actual boundaries of the waste. Costly construction change orders have been
required to increase the area ofthe cap because wastes have been found to extend well beyond the edges of the intended cap_ Waste
boundaries should be identified as accurately as practicable prior to initiation of the design.

Aerial photographs, maps, and a local newspaper subject
search may provide a historical record of the extent and type
of disposal activities conducted at the site. If appropriate,
residents could be interviewed to confinn or supplement
available infonnation.

Field investigation should be used to confinn records and to
collect data to delineate the outer boundaries of the waste.
Field investigations normally include surface, subsurface, and

noninvasive geophysical explorations. Field investigation
methods that provide information on the surface and shallow
subsurface extent of waste include excavating shallow test pits,
using direct-push exploration techniques, and drilling bore­
holes. Additional subsurface investigation methods are used to
provide information on the vertical extent of waste.

Borings can be used to estimate waste thickness and condition
of existing cover soils adjacent to or underlying the waste.



However, drilling into or through the waste and into the
underlying soils and/or bedrock should be perfonned only if
necessary, and only if the driller is experienced in the methods
used to prevent cross-contamination. Additional health and
safety concerns (especially exposure to methane gas) must be
addressed in the health and safety plan when borings are
located in the waste.

Visual evidence of the waste boundary or subsurface contami­
nation from these field investigation activities should be
recorded and, if necessary, verification samples should be
collected and shipped for laboratory analyses.

Surface geophysical methods also may be useful in delineating
the waste boundary. Each method has limitations, and the
selection of an appropriate method should be based on landfill
characteristics and data needs. The most commonly employed
geophysical methods include:

Magnetometry (measures minor changes in earth's mag­
netic field)--location of waste boundary and distribution of
metallic waste

• Electromagnetic Conductivity (response to artificially
induced magnetic field)--location of areas of contrasting
conductivity, such as a landfill or natural deposits

Ground-Penetrating Radar (reflection of electromagnetic
waves)--detennination of horizontal extent and depth of
disturbed soils and buried objects (often used to confinn
magnetometry)

• Electrical Resistivity (measures earth's response to
electrical current)--detennination of edge of landfill by
subsurface resistivity difference

Seismic Refraction (natural or induced compression
waves)--estimation of depth to geologic strata and bedrock
adjacent to the landfill.

These noninvasive surface geophysical methods should be
performed prior to invasive explorations (e.g., borings or test
pits). This will allow for the more limited intrusion activities
to verify the findings of the noninvasive exploration methods.

TECHNICAL AREA 2: SLOPE STABILITY AND SETTLEMENT

Waste settlement and/or slope failure of the waste and existing cover soils can occur during construction of, or after completion of,
the cap. Waste settlement or slope failure (see Figure 1) may expose waste and require costly repairs. Data are needed on degree
of slope, existing cover materials, and existing cover soils to create cross-sectional diagrams for use in evaluating landfill slope
stability and the potential for settlement damage.

Figure 1. Typical slope failure at MSWLF site.

stability problems such as slippage failures in the waste and/or
existing cover soil. Differential settlement occurs when one
area of waste settles more readily than another because of
differences in moisture content, waste compaction, or waste
composition. Settlement (magnitudes typically range from 5
to 25 percent of the initial waste thickness), and especially
differential settlement, may create cracks in the cap and allow
rainwater to reach the waste. Changes in the topography of the
landfill because of settlement may also create areas on the cap
surface where rainwater can pond.

In creating the conceptual landfill cap design, three separate
calculations are conducted

Settlement in a landfill can be caused by factors such as;
biodegradation of wastes, consolidation of waste under the
weight of waste material and cap, deterioration of partially
filled containers (e.g., drums), or compaction of material
during landfill operation or cap installations. Possible
consequences of settlement include instability in the waste or
cover soil, which can damage the cap. In fact, a recent article
on cap design reports that "The center of a 20-foot diameter
section of a landfill cover, for instance, could settle only 0.5 to
1.5 feet before significant cracking [of the composite clay
liner] could be expected:' (Koerner and Daniel, 1992) For
this reason, settlement potential and stability of the landfill
system should be evaluated concurrently.

•

•

•

Stability of waste--Iargely depends on how well the waste
was compacted when placed, waste layer thicknesses, and
waste composition

Stability of the cap (existing and proposed)

Settlement of waste-largely depends on how well the
waste was compacted when placed, waste layer thicknesses,
age, rate of waste degradation, and waste composition.

The weight of the new cap can be significant enough to cause
additional waste settlement and compaction. The effect of this
additional weight may initiate differential settlement across the
cap, thus compromising the integrity of the cap, or create

2

Because of their heterogeneous nature, the settlement and
stability of municipal wastes are difficult to predict. Settle­
ment rates of selected areas of the waste can be measured by
placing survey monuments on top of the waste and taking
periodic measurements to detennine the change in elevation of



the monuments. Because settlement generally occurs slowly,
it is important to begin measurement early, preferably during
the remedial investigation.

The settlement of the waste depends on thickness and general
composition of the waste and existing topography. Compress­
ibility characteristics are derived from preload tests and
empirical correlations to data in the published literature. Data
from surveying monuments, settlement plates, and topographic
surveys can be used to detennine surface settlement rates
across the landfill.

The stability of waste can be detennined by evaluating the
following:

• Potentiometric surface and perched water table informa­
tion--can be detennined using water level measurements
from piezometers and monitoring wells

• Thickness of waste

• Existing topography-can be determined from site
reconnaissance and topographic surveys.

Ground motions induced by earthquakes (seismic events) can
also affect cap perfonnance through a decrease in slope sta­
bility. This fact sheet does not address the additional data
required for cap designs for landfills located in seismic impact
zones.

The waste thickness and composition can be determined by
observing and sampling (during completion of test pits,
borings, and hand-augered holes with an experienced driller)
and by searching through historical records.

• Maximum Slope
• Soil classification
• Potentiometric surface
• Shear strength
• Thickness
• Density

Slope measurements and potentiometric surface derivations can
be obtained using the same procedures used to determine waste
characteristics. The remaining data can be obta.ined by boring,
piezocone penetrometer (PCPT), geophysical techniques, and
test pits. Existing cover soils should be classified by grain size
and hydrometer analysis, as well as by Atterberg limits
perfonned on borings and test pit samples. See the summary
table at the end of this fact sheet (Table 2) for recommended
tests to detennine the shear strength for fine- and coarse­
grained soils.

The stability and settlement estimates for existing cover soil
depend largely on the complexity of the landfill site.
Investigations necessary to evaluate physical properties of the
existing cover soils will depend on the type(s) of soils
encountered. If the existing cover soils are soft silts and clays,
the settlement and stability evaluations will be more complex
than for sands and gravels. These soil samples should be
collected during drilling of monitoring wells to save time and
money, usually during the remedial investigation (RI).

Additional slope stability evaluations will be performed during
landfill cap design. Slopes greater than 3: I (3 horizontaV
I vertical) and landfills that have been constructed within or
adjacent to wetlands or low-strength soils are of particular
concern. These areas of concern should be identified during
RIIFS data collection to the extent possible.

The existing cover soil should also be evaluated to determine
its stability and potential for settlement. Studies for the
stability of the existing cover soil could include:

TECHNICAL AREA 3: GAS GENERATION/MIGRATION

Assessment of the rate and composition ofgas generated in the landfill will determine whether or not a gas collection layer should
be included as a component of the cap. Dangers ofgas generation and uncontrolled migration include vegetative kill, health risks

from exposure, and explosive or lethal gas buildup within and outside ofthe landfill (see Figure 2). Field monitoring for the presence
of landfill gases is also important in developing safety parameters and reducing health risks to personnel working on site.

Data immediately available in the field for assessing gas
generation are landfill gas composition and gas pressure. Gas
composition in soils usually is evaluated in the field by
monitoring or sampling through gas probes using a methane
meter, explosimeter, or organic vapor analyzer. Air samples
should be analyzed for the presence of volatile organic
compounds (VOCs) or semivolatile organic compounds

Generation of gas typically results from the biological
decomposition of organic material in the wastes. The rate and
process of gas generation are dependent on the availability of
moisture, temperature, organic content of the waste, waste
particle size, and waste compaction.

Volatile
Emissions

• •It ( •
~ ) I

Damage to
Vegetation

Explosive
Risk

Figure 2. Vertical and lateral migration of
generated gas from MSWLF site.
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Limit (LEL) indicator may be used to detect explosive levels
of gas.

Active gas collection may be necessary to control gas
migration when receptors are, or are expected to he, at risk.
Active gas collection generally is required when measurements
exceed either

Gas control is accomplished through either passive or active
gas collection. Treatment of collected gas may be required
depending on the concentration of hazardous constituents. The
gas control system required will depend on the proximity of
receptors, permeability of migration pathways, State and
Federal regulations and guidelines, and level and rate of gas
generation. Effective gas disposal methods include flaring,
processing and sale, and/or sorption.

(SVOCs). Moisture and heat content also can be detennined
by the laboratory or in the field with hand-held instruments.
This infonnation may be necessary to assess possible treatment
alternatives for collected gas.

Gas migration is a function of site geology, chemical
concentration, and pressure and density gradients. Gases
migrate through the path of least resistance (e.g., coarse and
porous soils, bedding stone along nearby water and sewer
lines). Data for evaluating gas migration control and treatment
methods include the composition of any existing landfill liners,
soil stratigraphy, depth to water table, proximity of human!
ecological receptors, and the locations of buried utilities and
other backfilled excavations and structures.

Gas migration pathways may be identified based on knowledge
of the site geology, hydrogeology, and surrounding soil charac­
teristics and by review of water and sewer maps. Some of
these data may be obtained by collecting and evaluating
samples from test pits, borings, or hand-augered holes.
Piezocone data also may be cost-effective for characterizing
the surrounding subsurface soils at larger MSWLF sites.

•

5% methane at the property line or cap edge, or

25% methane LEL inlat on-site structures. (This subject is
further addressed in the U.S. EPA Technology Brief Data
Requirements for Selecting Remedial Action Technology
[U.S. EPA, 1987].)

Potential receptors of landfill gas emissions may be identified
through site reconnaissance, and receptor locations should be
monitored to assess possible accumulation of migrant landfill
gases. Atmospheric monitoring at receptor locations may be
done using a flame ionization detector (FID), a photoionization
detector (PID), or a gas monitoring station; however, a PID
will not detect methane and thus cannot be used to assess
explosion risk. An oxygen meter using the Lower Explosive

A gas pumping test can be used to improve the estimate of the
gas permeability of the waste materials and unsaturated soils,
number of collection wells required, piping size and configura­
tion, and blower requirements. However, gas pumping tests
should not be relied on without further measurement and
adjustment during construction.

TECHNICAL AREA 4: EXISTING COVER ASSESSMENT

Existing landfill caps should be evaluated to determine whether or not any components can be reused- in the construction ofa new
cap. Use of existing components could save both time and money.

Table 1. Existing Cover Assessment Data
Requirements and Recommended Guidelines

• Refer to EPA's Technical Guidance Document: Final Covers on
Hazardous Waste Landfills and Surface Impoundments (U.S. EPA,
1989).

b Clay compacted to a permeability ~ 1 x1 0-7cm!S, geomembrane
thickness ~ 20 mil.

Data on existing components can be readily collected because
only materials above the waste need be sampled. Sampling
locations and procedures that will minimize damage to
geosynthetic materials should be used. Sampling holes should,
at a minimum, be refilled with bentonite if the existing cap is
composed of clay. Geosynthetics should be patched with mate­
rials of equal properties following manufacturer's guidelines.

Additionally, the site reconnaissance should be used to
evaluate, in general, the need for regrading the landfill surface
to achieve proper side slopes. Appropriate limits to the
steepness of slopes can be detennined from preliminary slope
stability calculations. Excavation into landfill waste materials
may be required to reduce slope steepness to acceptable limits.

Table 1 provides recommended guidelines for final cover
designs. The assessment of the existing cover should include
an evaluation of the potential for any components to meet final
cover guidelines.
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Data
Requirements

Slope (top)

Cap Area

Vegetative/Soil
Layer

Drainage Layer

Barrier Layer

Gas Venting
System

Recommended GuldelinesA

(for Final Cover)

3% to 5% minimum for drainage

Covers horizontal waste limits

Vegetative soil supporting healthy low
shrubs or grass, no erosion, gullies or
deep-rooted plants, no unacceptable frost
heaves or settlement

Permeability >1x10·'cm/s (sand, gravel,
or geosynthetic)

Two-component (geomembrane atop
compacted claY') composite liner below
the frost zone

Either passive vents located at high points
(not clogged, no settlement) or extraction
and treatment system working properly



TECHNICAL AREA 5: SURFACE WATER RUN-ON/RUN-CFF MANAGEMENT

The surface area and gradient oflandfill slopes will affect surface water control measures. For the protection ofboth the landfill cap
and adjacent areas (see Figure 3), the design of the final remedy should ensure that the site layout will provide adequate space for
surface water diversion and containment/retention impoundments.

Storm Run-off
Overflows

Containment
Impoundment

Silt-laden Water
Impacts Stream

Figure 3. Storm run-off impact from
an MSWLF site.

RCRA Subtitle D minimum requirements for MSWLFs (40
CFR Section 258.26) include providing a run-on control system
capable of preventing flow onto the active portion of a landfill
during the peak discharge from a 25-year rain stonn. The
regulation also requires providing run-off control systems to
collect, at a minimum, the water volume resulting from a
24-hour, 25-year rainstorm. RCRA Subtitle D regulations
apply to the closure of active MSWLFs and may be Applicable
or Relevant and Appropriate Requirements (ARARs) for cer­
tain landfills at CERCLA sites as well.

The method for estimating run-on and run-off design
discharges should be based on engineering judgment and
on-site conditions (e.g., the Rational Method used by
hydrologists to determine overland flow). Detailed storm flow
calculations usually are done during the design phase. How­
ever, data for preliminary calculations should be collected early
enough to prepare an estimate of the cost of run-onlrun-off
control measures as part of the remedy estimate for the ROD.

Because run-on and run-off control is required for operating
landfills, some landfills may already have surface water
diversion or containment impoundments that allow sediment

TECHNICAL AREA 6: CLAY SOURCES

to settle out of the run-off and that control discharge for a
25-year storm. Depending on when the landfill was designed
(with respect to applicable Federal and State regulations),
existing control structures may not have adequate capacity. In
addition, the RI/FS should identitY areas for temporary surface
water controls for use during cap construction activities.

A review of the original design or site records available for a
landfill may provide information on design criteria for the
surface water control structures. Site reconnaissance should be
conducted to evaluate the physical condition of the system. If
there are no existing diversion or containment impoundments,
adequate space should be located on or off site to accommo­
date them. Property acquisition may be necessary if on-site
space is not available.

Prior to cap installation, collected or diverted run-on surface
waters often can be discharged to a nearby surface waterbody
or to a recharge basin. Discharge to surface water is
considered a point source discharge and must comply with the
National Pollution Discharge Elimination System (NPDES)
requirements of the Clean Water Act. Because many States
have jurisdiction for the discharge of pollutants to surface
waters, permit requirements may vary depending on location,
although an NPDES permit is always needed. Other factors to
consider are the water quality and soil type, which can be
determined by analysis of surface water samples, visual and
sieve analyses of the soil, and review of NPDES compliance
data (if applicable).

After the cover is installed, the collected or diverted surface
water is not contaminated; therefore, diversion or containment
impoundment maintenance usually is limited to control of
vegetation and debris and sediment removal. Discharge to a
recharge basin is not considered a point source discharge and,
generally, regulators evaluate these basins for permit compli­
ance on a case-by-case basis.

A compacted clay layer is normally one ofthe primary components ofan effective cap, provided that sources ofclay (low-permeability
soil) are available at or near the landfill. Data-gathering activities should include looking for potential on-site/local clay deposits

for the cap constrnction. Manufactured geosynthetic clay liners should be considered if the required volume or physical properties
are not available in nearby soils. A comparison of geosynthetic clay liner material cost versus clay excavation and transport cost
should be completed before design commences.

Investigation of potential sources for clay should be initiated
prior to the preliminary conceptual cap design (which defines
the components of the cover). For information on clay
deposits, the Soil Conservation Service (SCS) of the U.S.
Department of Agriculture (USDA) publishes soil maps and
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classifications by county. Additional information on the
availability of clay soils may be obtained from State natural
resource inventory programs; local contractors or engineering
firms practicing in the area; State and local highway officials,



shallow borings, test pits, and hand-augered holes; and
geotechnical laboratory testing.

After potential sources of clay are identified, a site recon­
naissance may be conducted. The site reconnaissance should
include sample collection via hand-augered holes or shovels to
verify the availability of clay over the site.

Subsurface soil samples of the source area should be collected
later to determine resource quality (shear testing of layer
interfaces) and quantity. Procedures used to characterize clay
sources generally include:

• Excavation of at least one test pit for every 25,000 to
50,000 cubic yards

• Collection of soil samples from test pits for laboratory
characterization

Shallow borings to confirm soil type, volume, and, in
certain instances, depth to ground water

Laboratory testing of samples collected including: grain
size analysis, Atterberg limits, permeability testing,
moisture content, and compaction testing. Detailed
compaction requirements to meet construction quality
assurance objectives are provided in Quality Assurance and
Quality Control for Waste Containment Facilities (U.S.
EPA, 1993 b).

If sufficient quantities of soil cover materials with appropriate
engineering properties are not available within an economically

practicable distance from the project site, geosynthetics or
processed natural materials should be considered. Geosynthetic
clay liners are generally manufactured by either sandwiching
bentonitic clays between geotextiles or affixing the bentonitic
clay to the bottom surface of a membrane. Thus, if clay is not
readily available, low-permeability layers of the cap may be
comprised of either available soil that is processed by adding
bentonite to reduce the permeability or geosynthetic clay liners.
For cap drainage layers, geosynthetic drainage nets may also
be used, in lieu of coarse sand and gravel, to meet performance
requirements. Information on geosynthetic clay liners and
drainage nets can be obtained from manufacturer catalogues.

CONCLUSION

For each MSWLF site where capping is clearly a preferred
remedy, the RPM should assemble a technical review team to
detennine the design data to be collected. This team should
include experienced RPMs and technical experts familiar with
data collection needs for cap design. The team can help the
RPM in defining the field work required and its timing and in
reviewing the design data submitted by the contractor. In the
event that the contractor is changed (i.e., the RIIFS is Fund-led
and the design is switched to Potentially Responsible Party
[pRP]-led). the technical review team can assist the RPM in
transferring the pertinent collected design data to the new
contractor.

Table 2 summarizes the data needs and collection methods
presented in this fact sheet. This table should be used as a
reference when detennining necessary design data collection
activities.

Table 2. Data Requirements and Collection Methods

Data ReqUirements

Waste Area Delineation

Design/historical information

Horizontal extent of waste

Depth and thickness of waste

Slope Stability and SoUlomonr

Waste Evaluation

Slope measurement (A)

Potentiometric surface (A)

Compressibility characteristics (C)

Settlement rate (C)

Thickness of waste (A,C)

General waste composition (A,e)

Existing topography (A,C)

Data Collection Methods

Historical records, personal interviews

Test pits, probes, hand-augered holes, magnetometry, electromagnetic
conductivity, ground·penetrating radar, electrical resistivity, seismic refraction

Borings, geophysical surveys

Slope inclinometers, topographic survey

Piezometers/monitoring wells

Preload testing, empirical correlations to published literature

Survey monuments, settlement plates, topographic survey

Observation and sampling during test pits, borings, hand-augered holes, historical
records, geophysical surveys

Observation and sampling during test pits, borings, hand-augered holes, historical
records, geophysical surveys

Site reconnaissance, topographic survey, historical photographs

(continued)
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Data Requirements

Existing Cover Soil Evaluation"

Slope measurement (A,B)

Soil classification (B)

Potentiometric surface (A,C)

Shear strength (B)

Compressibility characteristics (C)

Density (B)

Gas Generation/Migration

Gas composition and gas pressure

Moisture and heat content

Migration pathways

Receptors

Existing Cover Assessment

Slope-top

Cap area

Vegetative/soil layer

Drainage layer

Barrier layer

Gas venting system

Run-on/Run-off Management

Estimated discharge, size of control
structures, treatment requirements

Climatic data

Run-on/run-off areas
(% vegetated, % paved)

Water quality

Soil types

Clay Sources

Soil properties

Subsurface resource adequacy and
quantity (shear testing)

Geosynthetic clay liner properties

Table 2 (continued)

Data Collation Methods

Topographic survey, slope inclinometers

Grain size analysis, hydrometer analysis, Atterberg limits performed on
boringsltest pit samples

Piezometers/monitoring wells

Fine-grained soil (cohesion): Field and/or lab vane shear test, tarvana, pocket
penetrometer, piezocone penetrometer, unconfined compressive strength,
empirical correlations to Standard Penetration Test (S-P-T)
Coarse grained soil (friction angle): Empirical correlations to S-P-T, direct shear
test, triaxial shear test, piezocone penetrometer

Consolidation tests performed on undisturbed tube samples collected from
borings. Empirical correlations to index properties (water content, plasticity).

Empirical correlations to S-P-T data, bulk density determination from undisturbed
tube samples (fine-grained soils only)

Gas probes, monitoring wells, laboratory samples

Laboratory samples or handheld instruments in the field

Water and sewer maps, piezocone, test pits, borings, hand-sugered holes

Site reconnaissance, photoionization detector, flame ionization detector, air
monitoring station, oxygen meter

Site reconnaissance, topographic survey

Site reconnaissance, borings, test pits, geophysical survey

Site reconnaissance, topographic survey, test pits

Site reconnaissance, borings, test pits, hand-augered holes, field infiltrometer or
laboratory samples for hydraulic conductivity

Test pits, borings, hand-augered holes, Shelby tubes for permeability, laboratory
samples/analysis for shear strength, compaction CUlVe, atterberg limits,
freeze/thaw cycling, water content

Site reconnaissance, gas character sampling, gas pumping tests

Review of design records, National Pollutant Discharge Elimination System
(NPDES) permit, detailed storm flow calculations

National Oceanographic and Atmospheric Administration (NOAA)

Site reconnaissance, topographic surveys, aerial photographs

Surface water sampling and analysis

Visual, aerial photographs, and soil maps from the Soil Conservation Service
(SCS)

Soil maps from the SCS, local contractors or engineering firms, statellocal
transportation officials, natural resource inventory programs, shallow borings,
hand-augered holes, test pits, and geotechnical laboratory testing

Grain size analysis, Atterberg limits, penneability test, moisture content,
compaction test, shallow borings, test pits, laboratory testing

Manufacturer catalogs, literature, EPA stUdies/guidance

• The letters following the slope stability and settlement and existing cover soil evaluation data requirements are referenced to the data needed to
perfonn the three separate calculations used to evaluate slope stability and settlement of the landfill cover (see Technical Area 2):

A = Stability of waste. B = Stability of cap components. C = Settlement of waste.

7



BIBLIOGRAPHY

Koerner, R., and Daniel, D. 1992. Better cover-ups. Civil
Engineering, May:55-57

u.s. Anny Corps of Engineers (Moses, D.). 1993. Checklist
for Landfill Cover Design. Draft. May.

U.S. EPA (Environmental Protection Agency). 1985. Covers
for Uncontrolled Hazardous Waste Sites. EPA/540/2­
85/002.

u.s. EPA (Environmental Protection Agency). 1987. Data
Requirements for Selecting Remedial Action Technology.
EPA/600/2-87/001.

For more information contact:
Kenneth Skahn
Office of Emergency and Remedial Response
(703) 603-8801
or
Superfund Hotline
(800) 424-9346

U.S. EPA (Environmental Protection Agency). 1989.
Technical Guidance Document: Final Covers on
Hazardous Waste Landfills and Surface Impoundments.
EPA/530/SW-89/047. July.

u.s. EPA (Environmental Protection Agency). 1991.
Conducting Remedial Investigations/Feasibility Studies for
CERCLA Municipal Landfill Sites. EPA/5401P-1I001.
Office of Emergency and Remedial Response. February.

u.s. EPA (Environmental Protection Agency). 1993a.
Engineering Bulletin: Landfill Covers. EPA/540/S-93/500.

u.s. EPA (Environmental Protection Agency). 199Jb.
Technical Guidance Document: Quality Assurance and
Quality Control for Waste Containment Facilities.
EPA/6001R-931182

NOTICE: This fact sheet is intended solely for informational purposes and cannot be relied upon to create any rights enforceable
by any party in litigation with the United States.

&EPA
United States
Environmental Protection
Agency (5203G)
Washington, DC 20460

Official Business
Penalty for Private Use
$300





Presumptive Remedy for
CERCLA Municipal Landfill
Sites

&EPA

United States
Environmental Protection
Agency

Office of
Solid Waste and
Emergency Response

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

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 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
presumptive remedy approach is one tool of acceleration within the Superfund Accelerated Cleanup Model (SACM).

Presumptive remedies are preferred technologies for common categories of sites, based on historical patterns of remedy
selectiou and EPA's scientific and engineering evaluation of performance data on technology implementation. The
objective 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 presumptive remedies are expected to eusure 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 circumslances.

This directive establishes containment 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 Investiga­
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 investigationlfeasibility study (RIlFS) that were identified in the manual. The directive also
provides clarification of and additional guidance in the following areas: (1) the level of detail appropriate for risk
assessment of source areas at muuicipallandfills and (2) the characterizatiou of hot spots.

BACKGROUND

Superfund has conducted pilot projects at four municipal
landfill sites' on the Nanonal Priorities 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 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 treatruent
impracticable. The results of the pilots support this
expectation and demonstrate that the manual is an
effective tool for streamlining the RIIFS process for
municipal landfills.

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

I

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 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 RIIFS process. Accordingly, this directive
addresses those issues identified during the pilots and
highlights streamlining opportunities to be considered
during the scoping component of the RIIFS.

'See EPA Publication 9203.1-021, SACM Bulletins, Presumptive
Remediesfor Municipal Landfill Sites, April 1992, Vol. 1, No.1, and
February 1993, Vol. 2, No.1, and SACM Bulletin Presumptive
Remedies, August 1992, Vol. I, No.3.



Use of the presumptive remedy eliminates the need for
the initial identification and screening of alternatives
during the feasibility stody (FS). Section 300.430(e)(I)
of the NCP states that, "... the lead agency shall include
art alternatives screening step, when needed (emphasis
added) to select a reasonable number of alternatives for
detailed analysis."

The EPA (or State) site manager will make the initial
decision of whether a particular municipal landfill site
is suitable for the presumptive remedy or whether a
more comprehensive RlIFS is required. Generally, this
determination will depend on whether the site is suitable
for a streamlined risk evaluation, as described on page
4. The community, state, and potentially responsible
parties (pRPs) should be notified that a presumptive
remedy is being considered for the site before work on
the RlIFS work plan is initiated. The notification may
take the form of a fact sheet, a notoice in a local newspaper,
and/or a public meeting.

Finally, while the primary focus of the municipal landfill
manual is on streamlining the RIIFS, Superfund's goal
under SACM is to accelerate the entire clean-up process.
Other guidance issued under the municipal landfill
presumptive remedy initiative identifies design data that
may be collected during the RIlFS to streamline the
overall response process for these sites (see Publication
No. 9355.3-18FS, Presumptive Remedies: CERCLA
Landfill Caps Data Collection Guide, to be published in
October 1993).

CONTAINMENT AS A PRESUMPTIVE
REMEDY

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 where treatment is impracticable.
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 usually is impracticable, EPA generally
considers containment to be the appropriate response
action, or the "presumptive remedy," for the source
areas of municipal landfill sites.

The presumptive remedy for CERCLA municipal
landfill sites relates primarily to containment of the
landfill mass and collection and/or treatment of landfill
gas. In addition, measures to control landfill leachate,
affected ground water at the perimeter of the landfill,
and/or upgradient ground-water that is causing saturation
of the landfill mass may be implemented as part of the
presumptive remedy.

Highlight 1: Components of
the Presumptive Remedy:
Source Containment

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.

I

The presumptive remedy does not address exposure
pathways outside the source area (landfill), nor does it
include the long-term ground-water response action.
Additional RIlFS activities, including a risk assessment,
will need to be performed, as appropriate, to address
those exposure pathways outside the source area. It is
expected that RIIFS activities addressing exposure
pathways outside the source generally will reconducted
concurrently with the streamlined RIIFS for the landfill
source presumptive remedy. A response action for
exposure pathways outside the source (if any) may be
selected together with the presumptive remedy (thereby
developing a comprehensive site response), or as an
operable unit separate from the presumptive remedy.

Highlight I identifies the components of the presumptive
remedy. Response actions selected for individual sites
will include only those components that are necessary,
based on site-specific conditions.

2

EPA conducted an analysis of potentially available
technologies for municipal landfills and found that
certain technologies are routinely and appropriately
screened out on the basis of effectiveness, feasibility, or
cost (NCP Section 300.430(e)(7)). (See Appendix A to
this directive and "Feasibility Study Analysis for
CERCLA Municipal Landfills," September 1993
available at EPA Headquarters and Regional Offices.)
Based on this analysis, the universe of alternatives that
will be analyzed in detail may be limited to the
components of the containment remedy identified in
Highlight I, unless site-specific conditions dictate
otherwise or alternatives are considered that were not
addressed in the FS analysis. The FS analysis document,
together with this directive, must be included in the
administrative record for each municipal landfill
presumptive remedy site to support 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
Headquarters, as needed,

Wbile the universe of alternatives to address the landfill
source will be limited to those components identified in
Highligbt 1, potential alternatives that may exist for each
component or combinations of components may be
evaluated in the detailed analysis. For example, one
component of the presumptive remedy is source area
ground-water control. If appropriate, this component
may be accomplished in a number of ways, including
pump and treat, slurry walls, etc. These potential
alternatives may then be combined with other components
of the presumptive remedy to develop a range of
containment alternatives suitable for site-specific
conditions. Response alternatives must then be evaluated
in detail against the nine criteria identified in Section
300.430(e)(g) of the NCP. The detailed analysis will
identify site-specific ARARs and develop costs on the
basis of the particular size and volume of the landfill.

EARLY ACTION AT MUNICIPAL
LANDFILLS

EPA has identifies the presumptive remedy site categories
as good candidates for early action under SACM. At
municipal landfills, the upfroot knowledge that the source
area will be contained may facilitate such early actions as
installation of a landfill cap or a ground-water containment
system. Depending on the circumstances, early actions
may be accomplished using either removal authority
(e.g., non-time-critical removal actions) or remedial
authority. In some cases, it may be appropriate for an
Engineering Evaluation/Cost Analysis to replace part or
all of the R1IFS if the source control component will be a
non-time-critical removal action. Some factors may affect
whether a specific response action would be better
accomplished as a removal or remedial action including
the size of the action, the associated state cost share, andl
or the scope of O&M. A discussion of these factors is
contained in Early Action and Long-term Action Under
SACM - Interim Guidance, Publication No, 9203.1-051,
December 1992.

SCOPING A STREAMLINED RifFS
UNDER THE PRESUMPTIVE REMEDY
FRAMEWORK

The goal of an RIlFS is to provide the information
necessary to: (1) adequately characterize the site; (2)
define site dynamics; (3) define risks; and (4) develop the
response action. As discussed in the following sections,
the process for achieving each of these goals can be
streamlined for CERCLA municipal landfill sites because
of the upfront presumption that landfill contents will be
contained. The strategy for streamlining each of these
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areas should he developed early (i.e., during the scoping
phase of the Rl/FS).

I. Characterizing the Site

The use of existing data is especially important in
conducting a streamlined RIfFS for municipal landfills.
Characterization of a landfill's contents is not necessary
or appropriate for selecting a response action for these
sites except in limited cases; rather, existing data are used
to detennine whether the containment preswnption is
appropriate. Subsequent sampling efforts should focus
on characterizing areas where contaminant migration is
suspected, such as leachate discharge areas or areas
where surface water runoff has caused erosion. It is
important to note that the decision to characterize hot
spots should also be based on existing information, such
as reliahle anecdotal information, documentation, andlor
physical evidence (see page 6).

In those limited cases where no information is available
for a site, it may not be advisable to initiate use of the
presumptive remedy until some data are collected. For
example, if there is extensive migration of contaminants
from a site located in an area with several sources, it will
be necessal)' to have some information alinut the landfill
source in order to make an association between on-site
and off-site contamination.

Sources of information of particular interest during
scoping include records of previous ownership, state
files, closure plans, etc" which may help to determine
types and sources of hazardous materials present. In
addition, a site visit is appropriate for several reasons,
including the verification of existing data, the identification
of existing site remediation systems, and to visually
characterize wastes (e.g., leachate seeps). Specific
information to be collected is provided in Sections 2.1
through 2.4 of the municipal landfill manual.

2. Defining Site Dynamics

The collected data are used to develop a conceptual site
model, which is the key component of a streamlined
Rl/FS. The conceptual site model is an effective tool for
defining the site dynamics, streamlining the risk
evaluation, and developing the response action. Highlight
2 presents a generic conceptual site model for municipal
landfilL The model is developed before any Rl field
activities are conducted, and its pUlpose is to aid in
understanding and describing the site and to present
hypotheses regarding:

The suspected sources and types of
contaminants present;

Contaminant release and transport
mechanisms;



Highlight 2: Generic Conceptual Site Model

CONTAMINANT
SOURCE

CONTAMINANT
RELEASEmtANSPORT

AFFECTED
MEDIA

EXPOSURE
POINT

EXPOSURE
ROUTE

PRIMARY
RECEPTOR

SECONDARV
RECEPTOR

IIUNICI.....L.

tNOUSTlilAL.

COYW!ACIAL,

HA,ZAROOUS

W,UTlES

• Rate of contaminant release and transport
(where possible);

Affected media;

Known and potential routes of migration;
aDd

Known and poteotial human and
environmental receptors.

After the data are evaluated and a site visit is completed,
the cootanunant release and transport mechanisms relevant
to the site should be determined. The key element in
developmg the conceptual site model is to ideotitY those
aspects of the model that require more information to
make a decision about response measures. Because
containment of the landfill's contents is the presumed
response acoon, the conceptual site model will be of most
use in identitYing areas beyond the landfill source itself
that will re~uire further study, thereby focusing site
charactenzatlOD away from the source area and on areas
of potential contaminant migration (e.g., ground water or
contaminated sediments).
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3. Defining Risks

The municipal landfill manual states that a streamlined or
limited baseline risk assessment will be sufficient to
initiate response action on the most obvious problems at
a municipal landfill (e.g., ground water, leachate, landfill
c?ntents! and landfill gas). One method for establishing
nsk usmg a streamhned approach is to compare
contammant concentration levels (if available) to staodards
that are poteutial chemical-specific applicable or relevant
and appropriate requiremeots (ARARs) for the action.
The manual states that where established standards for
one or more contaminants in a given medium are clearly
exceeded, remedial action generally is warranted.'

It is important to note, however, that based on site­
specific conditions, an active respouse is not~ 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 detennined that the release of

'See also OSWER Directive 9355.0-30, Role of the Baseline Risk
Assessment in SuperfUnd Remedy Selection Decisions, April 22,
1991, which ~tates iliat ifMCLs or non-zero MCLGs are exceeded, [a
response] actlOn generally is warranted.



contaminants from a particular landfill is declining, and
concentrations of one or more ground-water contaminants
are at or barely exceed chemical-specific standards, the
Agency may decide not to implement an active response.
Such a decision might be based on the understanding that
the landfill is no longer acting as a source of ground-water
contamination, and that the landfill does not present an
nnacceptable risk from any other exposure pathway.

A site generally will not be eligible for a streamlined risk
evaluation if ground-water contaminant concentrations
do not clearly exceed chemical-specific standards or the
Agency's accepted level of risk, or other conditions do
not exist that provide a clear justification for action (e.g.,
direct contact with landfill contents resulting from unstable
slopes). Under these circumstances, a quantitative risk
assessment that addresses all exposure pathways will be
necessary to determine whether action is needed.

Ultimately, it is necessary to demonstrate that the final
remedy addresses all pathways and contaminants of
concern, not just those that triggered the remedial action.
As described in the following sections, the conceptual
site model is an effective tool for identifYing those
pathways and illustrating that they have been addressed
by the containment remedy.

Streamlined Risk Evaluation Of The LandfIll
Source
Experience from the presumptive remedy pilots supports
the usefulness of a strearrilined risk evaluation to initiate
an early response action under certain circumstances. As
a matter of policy, for the sOllee area of municipal
landfills, a quantitative risk assessment that considers all
chemicals, their potential additive effects, etc., is not
necessary to establish a basis for action if ground-water
data are available to demonstrate that contaminants clearly
exceed established standards or if other conditions exist
that provide a clear justificatiou for action.

A quantitative risk assessment also is not necessary to
evaluate whether the coutainment remedy addresses all
pathways and contaminants of concern associated with
the source. Rather, all potential exposure pathways can be
identified using the conceptual site mogel ang compared
to the pathways addressed by the containment presumptive
~ Highlight 3 illustrates that the containment remedy
addresses all exposure pathways associated with the
source at municipal landfill sites.

Finally, a quantitative risk assessment is not required to
determine clean-up levels because the type of cap will be
determined by closure ARARs, and ground water that is
extracted as a component of the presumptive remedy will
be required to meet discharge limits, or other standards for
its disposal. Calculation of clean-up levels for ground­
water contamination that has migrated away from the
source will not be accomplished under the presumptive
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Hlghllght3:SourceContaminant
Exposure Pathways Addressed
by Presumptive Remedy

1. Direct contact with soil and/or
debris prevented by landfill cap;

2. Exposure to contaminated ground
water within the landfill area
prevented by ground-water
control;

3. Exposure to contaminated
leachate prevented 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
conventional investigation and a risk assessment.

Streamlining the risk assessment of the source area
eliminates the need for sampling and analysis to support
the calculation of current or potential future risk associated
with direct contact. It is important to note that because the
continued effectiveness of the containment remedy
depends ou the integrity of the containment system, it is
likely that institutional controls will be necessary to
restrict future activities at a CERCLA mnnicipallandfil1
after construction of the cap and associated systems. EPA
has thus determined that it is not appropriate or necessary
to estimate the risk associated with future resideutial use
of the landfill source, as such use would be incompatible
with the need to maintain the integrity of the containment
system. (Long,term waste management areas, such as
mnnicipal landfills, may be appropriate, however, for
recreational or other limited uses on a site-specific basis.)
The availability and efficacy of institutional controls
should be evaluated in the FS. Decision documents
should iuclude measures such as institutional controls to
ensure the continued integrity of such containment systems
whenever possible.

Areas of Contaminant Migration
Almost every municipal landfill site has some characteristic
that may require additional study, such as leachate
discharge to a wetland or significant surface water run-off
caused by drainage problems. These migration pathways,
as well as gronnd-water contamination that has migrated
away from the source, generally will require
characterization and a more comprehensive risk assessment
to determine whether action is warranted beyond the
source area and, if so, the type of action that is appropriate.

While future residential use of the landfill source area
itself is not considered appropriate, the land adjacent to



Treatment of Hot Spots

Non-Presumptive Remedv

4. Developing the Response Action

The decision to characterize and/or treat hot spots is a
site-specific judgemeot that should be based on the
consideration of a standard set of factors. HigWight 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'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. This
question should be answered on the basis of what is
~about a site (e.g., from operating records or other
reliable information). 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 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 will fall into this category; rather,
based on the Agency's experience, the majority of sites
are expected to be suitable for containment only, based
on the heterogeneity of the waste, the lack of reliable
infonnation concerning disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and/or hazardous waste co­
disposed with municipal waste at CERCLA municipal
landfills varies from site to site, as does the amount of
information available concerning disposal history. It is
impossible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
about the landfill 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 possibility that hot
spots are present in addition to those that have been
identified and characterized. The presumptive remedy
must be relied upon to contain landfill contents and
prevent migration of comtaminants. This is accomplished
by a combination of measures, such as a landfill cap
combined with a leachate collection system. Monitoriog
will further ensure the continued effectiveness of the
remedy.

There is anecdotal information that approximately 200
drums of hazardous waste were disposed of at this 70­
acre former municipal landfill, but their location and
contents are unknown. The remedy includes a landfill cap
and ground-water and landfill gas treatment.

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

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

The following examples illustrate site-specific decision
making and show how these factors affect the decision
whether to characterize and/or treat hot spots.

presumptive Remedy

Preventing direct contact with landfill
contents;

Minimizing infiltration and resulting
contaminant leaching to ground water;

Controlling surface water runoff and
eroSIOn;

•

•

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

• Controlling and treating landfill gas.

As discussed in Section 3, "Defining Risks," the
containment presumptive remedy accomplishes all but
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RlIFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments, and wetland areas) and on collecting data to
support design of the containment remedy.

Remediating ground water;

• Remediating contaminated surface
water and sediments; and

Remediating contaminated wetland
areas.

As a first step in developing containment alternatives,
response action objectives should be developed on the
basis of the pathways identified for action in the
conceptual site model. Typically, the primary response
action objectives for municipal landfill sites include:

landfills is frequently used for residential purposes.
Therefore, based on site-specific circumstances, it may be
appropriate to consider future residential use for ground
water and other exposure pathways when assessing risk
from areas of contaminant migration.
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Highlight 4: Characterization
of Hot Spots

If all of the following questions can be
answered in the affirmative, it is likely
that characterization and/or treatment
of hot spots is warranted:'

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

2. Is the hot spot known to be
principal threat waste?'

3. Is the waste in a discrete,
accessible part of the landfill?

4. 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)?

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

HigWight 4: (I) no reliable information exists to indicate
the location of the waste; (2) the determination of whether
the waste is principal threat waste cannot be made since
the physical/chemical characteristics of the wastes are
unknown; (3) since the location of the waste is unknown,
the determination of whether the waste is in a discrete
accessible location cannot be made; (4) in this ease, the
presence of 200 drums in a 70-acre landfill is not considered
to significantly affect the threat posed by the overall site.
Rather, the containment system will include measures to
ensure its continued effectiveness (e.g., monitoring and/or
leachate collection) given the uncertainty associated with
the landfill contents and suspected drums.

Site B

Approximately 35,000 drums, many containing hazardous
wastes, were disposed of in two drum disposal units at this
privately owned 80-acre inactive landfill, which was
licensed to receive general refuse. The site is divided into
two operable units. The remedy for Operable Unit I (OU
I) is incineration of drummed wastes in the two drum
disposal units. The remedy for OU 2 consists of treatment
of contaminated ground water and leachate and
containment of treatment residuals (from OU I) and
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remaining landfill contents, including passive gas
collection and flaring.

Treatment of landfill contents is supported at Site B
because all of the questions in Highlight 4 can be answered
in the affirmative: (I) existing evidence from previous
investigations and sampling conducted by the state (prior
to the RI) indicated the presence and approximate location
of wastes; (2) the wastes were considered principal threat
wastes because they were liquids and (based on sampling)
were believed to contain contaminants of concern; (3) the
waste is located in discrete accessible parts of the landfill;
and (4) the waste volume is large enough that its
remediation will significantly reduce the threat posed
by the overall site.

CLOSURE REQUIREMENTS

Subtitle D

In the absence of Federal Subtitle D closure regulations,
State Subtitle D closure requirements generally have
governed CERCLA response actions at municipal landfills
as applicable nr relevant and appropriate requirements
(ARARs). New Federal Subtitle D clnsure and pnst­
closure care regulations will be in effect on Octnber 9,
1993 (56 FR 50978 and 40 CFR 258).'State closure
requirements that are ARARs and that are more stringent
than the Federal requirements must be attained or waived.

The new Federal regulations contain requirements related
to construction and maintenance of the final cover, and
leachate collection, ground-water monitoring, and gas
monitoring systems. The final coyer regulations will be
applicable requirements for landfills that received
household waste after October 9,1991. EPA expects that
the [mal cover requirements will be applicable to few, if
any, CERCLA municipal landfills, since the receipt of
household wastes ceased at most CERCLA landfills
before October 1991. Rather, the substantive requirements
of the new Subtitle D regulations generally will be
considered relevant and annroptjate requirements for
CEReLA response actions that occur after the effective date.

Subtitle C

RCRA Subtitle C closure requirements may be applicable
or relevant and appropriate in certain circumstances.
RCRA Subtitle C is applicable if the landfill received
waste that is a listed or characteristic waste under
RCRA, llIIli

1. The waste was disposed of after November 19,1980
(effective date of RCRA), or

'An extension ofthe effective date has been proposed but not
finalized at this time.



2. The new response action constitutes disposal under
RCRA (i.e., disposal back into the original landfill).'

The decision about whether a Subtitle C closure
requirement is relevant and apJ)Iqpriate is based on a
variety of factors, including the nature of the waste and its
hazardous properties, the date on which it was disposed,
and the nature of the requirement itself. For more
information on RCRA Subtitle C closure requirements,
see RCRA ARARs:Focus on Closure Requirements,
Directive No. 9234.2-04FS, October 1989.

'Note that disposal of only small quantity hazardous waste and
household hazardous waste does not make Subtitle C applicable.

Notice:

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 to follow 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.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

This Appendix summarizes the analysis that EPA conducted of feasibility study (FS) and Record
of Decision (ROD) data from CERCLA municipal landfill sites which led to the establishment of
containment as the presumptive remedy for these sites. The objective of the study was to identify those
technologies that are consistently included in the remedies selected, those that are consistently
screened out, and to identify the basis for their elimination. Results of this analysis support the decision
to eliminate the initial technology identification and screening steps on a site-specific basis for this site
type. The technical review found that certain technologies are appropriately screened out based on
effectiveness, implementability, or excessive costs.

The methodology for this analysis entailed reviewing the technology identification and screening
components of the remedy selection process for a representative sample of municipal landfill sites. The
number of times each technology was either screened out or selected in €ach remedy was compiled.
A detailed discussion of the methodology used is provided below.

METHODOLOGY

Identification of Sites for Feasibility Study Analysis

Of the 230 municipal landfill sites on the NPL, 149 sites have had a remedy selected for at least
one operable unit. Of the 149 sites, 30 were selected for this study on a random basis, or slightly greater
than 20 percent. The sites range in size from 8.5 acres to over 200 acres and are located primarily in
Regions 1,2,3, and 5. This geographical distribution approximates the distribution of municipal landfills
on the NPL.

Technology Secrming and Remedial Altematiye Analvsis

The FS analysis involved a review of the technology identification and screening phase,
inclUding any pre-screening steps, followed by a review of the detaiied analysis and comparative
analysis phases. Information derived from each review was documented on site-specific data collection
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 screening criteria: cost, effectiveness, or
implementability. 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.

For the detailed analysis and comparative analysis, information on the relative performance of
each technology/alternative with respect to the seven NCP criteria was documented on the site-specific
data collection forms. The advantages and disadvantages associated with each clean-up option were
highlighted. In some cases, a technology was combined with one or more technologies into one or more
altematives. The disadvantages of a technology/alternative were then compiled into a detailed
analysis/comparative analysis summary table, under the assumption that these disadvantages
contributed to non-selection. All summary tables are available for review as part of the Administrative
Record.
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APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES (continued)

RESULTS

The information from the technology screening and remedial alternative analyses is provided
in Table 1. It demonstrates that containment (the presumptive remedy), was chosen as a component
of the selected remedy at all thirty of the sites analyzed. No other technologies or treatments were
consistentiy selected as a remedy or retained for consideration in a remedial alternative. However, at
eight of the thirty sites, there were circumstances where technologies were included in the selected
remedy to address a site-specific concern, such as principal threat wastes. These technologies are
included in the column entitled "Tech. Not Primary Component of Alternative'" in Table 1 and include
incineration at two sites, waste removal and off-site disposal at two sites, soil vapor extraction at two
sites, and bioreclamation at one site.

Leachate collection and gas collection systems were also tracked as part of the detailed
analysis and comparison of remedial alternatives. These types of systems generally were not
considered as remediation technologies during the screening phases. At fifteen sites, leachate
collection was selected as part of the overall containment remedy. At seventeen sites, gas collection
systems were selected as part of the overall containment remedy.

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

t 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 selected remedies.
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Containment Sites

Through the "Superfund Redevelopment Initiative:' EPA is helping communities restore properties, once
restricted from use due to risk to human health and the environment, to productive uses. These uses may
include a range of activities, such as commercial businesses, recreational facilities, and ecologically
enhanced areas. This fact sheet is designed to assist Remedial Project Managers (RPMs), On-Scene
Coordinators (OSes), and State agencies in working with communities to incorporate reuse options into

on-site containment remedies, such as the municipal landfill presumptive remedy, when possible. The
fact sheet does not establish new policy, but rather illustrates how reuse of property has been
accomplished successfully under the existing program at several sites. In addition, the fact sheet
describes design considerations that were creatively implemented at the sites, identifies techniques to
facilitate land use, and discusses potential reuse limitations.

Softball is played at an outdoor recreation complex
developed at the Chisman Creek Superfund Site.

Reuse ofCERCLA Landfill and Containment Sites

INTRODUCTION

For over eighteen years EPA has characterized and
remediated municipal landfills under its Superfund
program. Based on the wealth of information acquired
and the lessons learned from evaluating and cleaning
up these sites, the Agency developed a presumptive
remedy for CERCLA municipal landfill sites (see
OSWER Directive No. 9355.0-49FS). This
presumptive remedy calls for containment of the
landfill mass, and cnllection or treatment of landfill gas
and/or leachate, as appropriate. The effectiveness of
the remedy is dependent on a containment system that
is properly operated and maintained, and institutional
controls that provide for the continued integrity of the
containment system, thereby ensuring long-term
protection of future site users. EPA uses similar
containment strategies at other sites where a decision
is made to leave some contaminated material onsite.
In either case, the containment system used at the site
is designed to provide protection of human health and
the environment for both current and future users of
the site.
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The Superfund Redevelopment Initiative reflects the Agency's belief that EPA's responsibility to local
communities to clean up contaminated properties in a manner that protects human health and the environment,
generally should be carried out such that cleanups are protective for reasonably anticipated future land use.
Superfund sites can be recycled in a variety offonns, including redevelopment of the site (e.g., construction
of a new facility), reuse of existing resources on the site (e.g., a new business in pre-existing buildings), or
enhancing the ecosystem on and around the site. EPA does not favor one type of reuse over another,
as land use is a local decision. Instead, EPA is working with community leaders to determine remedial
action objectives for cleanups that will allow for reasonably anticipated future land uses, where possible.
Although the landfill presumptive remedy and other containment requirements may limit future uses, EPA
believes that a significant number of sites using containment strategies may be appropriate for future
ecological, recreational, or commercial/industrial reuse. EPA believes that reuse should help to ensure proper
maintenance of the remedy while providing tangible benefits to key stakeholders, especially the surrounding
community. The possible benefits of reuse include:

Positive economic impacts for communities living around the site including new employment
opportunities, increased property values, and catalysts for additional redevelopment activities;

Stakeholder acceptance of the municipal landfill presumptive remedy because of potential time and cost
savings, and increased involvement in the restoration and redevelopment process;

Enhanced day-to-day attention, potentially resulting in improved maintenance of remedy integrity and
institutional controls; and

• Improved aesthetic quality of the area through discouragement of illegal waste disposal or trespassing
on restricted portions of the site, as well as increased upkeep of the site by future site occupants.

This fact sheet provides information on reuse projects that have been implemented successfully at landfills
and other sites using similar containment remedies. It identifies features to be considered during the design
phase, and highlights examples of project designs that incorporated creative solutions to facilitate reuse. fu.

addition, this fact sheet addresses reuse issues-such as transfer of operation and maintenance (O&M)
responsibilities and implementation of institutional controls-that are crucial to the continued protection of
human health and the environment. Finally, the fact sheet delineates EPA guidance and tools for stakeholders
interested in reusing a landfill site.

IDENTIFYING REASONABLY ANTICIPATED FUTURE LAND USE
To ensure that a containment remedy is protective for the reasonably anticipated use(s) of a site. RPMs
and/or OSCs should involve stakeholders as early in the Superfund decision-making process as possible.
Discussions with local land use planning authorities, appropriate State and local officials, property owners, and
the public, as appropriate, should be conducted as early as possible in the scoping phase of the Remedial
Investigation/Feasibility Study (RIIFS).

To identify reasonably anticipated future land uses, the following types of information, much of which typically
is available from local planning authorities, may be evaluated: current land use; zoning laws; zoning maps;
comprehensive community master plans; population growth patterns and projections (e.g.• Bureau of Census
projections); accessibility of site to existing infrastructure (e.g., transportation and public utilities); institutional
controls currently in place; site location in relation to urban, residential, commercial, industrial, agricultural and
recreational areas; Federal/State land use designation (Federal/State control over designated lands range from
established uses for the general public, such as national parks or State recreational areas. to governmental
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facilities, which often have extensive site access restrictions, such as Department of Defense facilities);
historical or recent development patterns; cultural factors (e.g., historical sites, Native American reHgious
sites); natural resources information; potential vulnerability of groundwater to contaminants that might migrate
from soil; environmentaljusticeissues; location of on-site or nearby wetlands; proximity of site to a floodplain;
proximity of site to critical habitats of endangered or threatened species; geographic and geologic information;
and location of Wellhead Protection areas, recharge areas, and other areas identified in a State's
Comprehensive Groundwater Protection Program.

Early discussions with stakeholders will assist EPA in understanding the reasonably anticipated future uses
of the site and in identifying specific institutional and engineering controls that may be necessary. Three
categories of land reuse have been employed at former municipal landfills-ecological enhancement,
recreational reuse, and commercial/industrial reuse. Each of these categories is discussed in the sections that
follow. Case studies are used throughout this fact sheet to illustrate engineering and policy considerations,
and protective, feasible solutions for integrating site reuse with a containment remedy. Exhibit One
summarizes key characteristics of the case studies included in this fact sheet. Detailed case studies of these
sites are available on the Superfund homepage located at http://www.epa.gov/superfund.

Ecological Enhancement

The historical practice of siting landfills in remote areas often allows all or part of a landfill site to be used for
future ecological use. Wildlife enhancement areas and wetlands provide green space and habitat for
indigenous species, and often serve as a cost-effective and design-friendly means of returning landfills to
beneficial use. Historically, EPA has accommodated restoration of ecologically significant areas, when
possible, including landfills located in areas with significant, existing habitat. The first step is to consult with
other Federal and State agencies, such as the U.S. Fish and Wildlife Service, to target specific indigenous
birds and wildlife that are in need of habitat. Once this information has been gathered, it may be possible to
conduct the cleanup in a manner that will support plant and animal species while ensuring that the selected
vegetation and engineering controls will protect the landfill cover and maintain the effectiveness of the
remedy.

3

Army Creek Landfill Superfund Site before
cleanup and ecological restoration.

Another example of ecological restoration is the remedy implemented
at the Bower's Landfill site in Pickaway County, Ohio. Knowing that

The Anny Creek Landfill Superfund
Site after cleanup and ecological
restoration. Today the area supports
various terrestrial and aquatic
species of wildlife.

One example of ecological restoration is at the Army Creek
Landfill in New Castle County, Delaware. At this site, EPA
and the potentially responsible parties (PRPs) turned a sixty­
acre abandoned landfill into a wildlife enhancement area. This
remedy and reuse project provided protective habitat for
various native terrestrial and aquatic wildlife species.

Additionally, various
grains, wildflowers, and
custom vegetation
were planted on the
site cap to encourage
migratory birds to stop, nest, and feed on the land. Revegetation ofthe
site and reconstruction of the wetlands were completed at no additional
cost to the Agency.
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part of the site was flooded an average of 29 days a year, EPA determined that converting a portion of the
site into a wetlands would he both cost-effective and beneficial to the surrounding ecosystem. To make
ecological restoration a reality, the RPM consulted with the Ohio Division of Wildlife and the U,S. Fish and
Wildlife Service to design the wetlands area, EPA used clay from a portion of the site to build the cap over
the landfill. The area that was excavated was then graded to provide waterways and retention ponds and
to promote the growth of plants and wildlife with minimal maintenance. The seven-acre wetlands that were
constructed now effectively control flooding of the landfill source, and provide food, shelter, and habitat for
a variety of plants and animals.

Recreational Reuse

Fonner municipal landfills can also find new life as low-impact
recreational areas. Landfills are a natural fit for this type of
activity because they typically have a large surface area and the
cap can be contoured to meet the specifications for ball fields or
golf courses. In addition, communities are generally hospitable to
new recreational areas because they have a tendency to increase
property values and enhance the quality of life in the immediate
area.

For instance, at the Chisman Creek Landfill in York County,
Virginia, the cleanup plan developed by EPA and the PRPs was
based on local residents' desire for a sports complex in the
community. The site cap was engineered to serve as a
foundation for future playing fields and graded to allow for park
structures such as bleachers and fences. The Chisman Creek
site is now a 41-acre complex that contains two lighted softball
fields, four soccer fields, parking. vending facilities, and facility
equipment storage.

Sunset at the Old Works Goff Course,
Deer Lodge County, Montana, In 1997,
25,000 rounds ofgolf were played at the
course.

Another case of recreational reuse at a site implementing a containment remedy is the Old WorkslEast
Anaconda Smelter Superfund Site in Deer Lodge County, Montana. After extensive discussions with both
the PRP and the local community, EPA approved a cleanup plan that accommodated the development of a
golf course over a portion of the property. In order to construct the golf course, the PRPs utilized many
unique design features that not only facilitated redevelopment, but also allowed for the protection of future
golfers and a nearby trout stream, and future development around the golf course.

For landfills and other sites with mounds or sloped areas, the DuPage County LandfilllBlackwell Forest
Preserve illustrates a recreational use that makes the most of this fairly common feature. Solid waste
materials at the fonner landfill were deposited to a height of over 188 feet above ground level. After the site
was closed, the town saw a need for a recreational resource, and decided to convert the former landfill and
surrounding area into a multi-use area featuring hiking trails, camping facilities, and picnic areas for warmer
months and a sledding/toboggan hill in winter months.
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Industrial/Commercial Reuse

Some landfills, because of their locale or surroundings, may not be suitable for ecological or recreational
reuse. These sites are generally located in industrialized areas that lack significant wildlife and/or habitat
acreage. However, other factors, such as proximity to major transportation routes and suppliers or customers
make these sites a potential setting for industrial or commercial redevelopment.

The remediation of the Raymark site in FaiTfield
County, Connecticut, is one of the first cases in· which
effective consideration of the reasonably anticipated
future land use in developing a cleanup plan helped
reuse occur. From 1995 through 1997, Region I and
the Connecticut Department of Environmental
Protection (CDEP) decontaminated and demolished
all site buildings and structures, consolidated
contaminated soils, addressed highly concentrated
pockets of contaminated groundwater, installed a gas
collection system, and capped the entire 33-acre
property so that future development could occur. A
partnership was formed among EPA, CDEP, the
Town of Stratford, and a local developer, which
ultimately will allow for the construction of a 300,000
square foot retail shopping complex on the site.

Remediation underway at the Raymark Superfund
Site. The site will support a 300, 000 square foot
shopping complex.

The Delaware Sand and Gravel site in New Castle County, Delaware, is another example of industrial
redevelopment of a former landfill. Although construction of a low-permeability landfill cap was required,
the owner was interested in reusing a portion of the site for temporary storage of heavy equipment. Region
3 allowed PRP construction of a "wear surface" over a 5-acre portion of the RCRA landfill cap_ The wear
surface was designed and constructed to withstand daily use by a sixteen-ton load-the weight of the heaviest
piece of equipment that was going to be used on the site in its new capacity. Similarly, the containment
remedy at the Mid-Atlantic Wood Preserver site in Anne Arundel County, Maryland, allowed the site to be
paved as a parking lot for the use of the adjacent business.

Another example of commercial/industrial redevelopment is the Industri-Plex site, which is located in a dense
commercial and industrial area in Middlesex County, Massachusetts. Remediation of the site included PRP
construction of penneable and/or impenneable caps and other covers (e.g., concrete foundations, asphalt
parking lots, etc.) over approximately 110 acres of contaminated soils. Development projects planned or
underway include construction of a Regional Transportation Center (RTC), a retail store on 19 acres, and up
to 750,000 square feet of office and hotel space.

REMEDY CONSIDERATIONS

Pursuant to Section 121(d)(2) of CERCLA, remedial actions must meet or waive all applicable or relevant
and appropriate requirements (ARARs) identified for a response. For landfills, ARARs generally include
closure requirements in compliance with Subtitle D or Subtitle C of the Resource Conservation and Recovery
Act (RCRA) (for more infonnation on closure requirements as ARARs, see "Presumptive Remedy for
CERCLA Municipal Landfill Sites, September 1993, Directive No. 9355.0-49FS). Whatever the intended
future use of the site, the integrity of the cap and other components of the containment remedy must be
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protected and maintained. The following sections identify remedy considerations that have been addressed
at sites where it has been possible to accommodate reasonably anticipated land uses in the remedy. These
considerations include design components for the containment remedies, implementation of appropriate
institutional controls, and ongoing O&M activities.

Design Components

Plans and specifications for a landfill or other containment cap system generally provide the following
components, regardless of the intended future use of the site: cap design and integrity; runoff collection
system design and safety; monitoring well location and design; leachate/gas collection system design and
safety; and vegetative choices. When a particular reuse of a site is anticipated, in general, EPA will attempt
to conduct site activities in a manner that will be protective for the anticipated future use. The following
sections provide examples of sites where remedial actions were conducted in such a way that desired future
uses were successfully incorporated into the remedial design.
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Exhibit One: Case Study Site Characlerlstlcs

Site Name Land Use Design Operation & Maintenance Objectives of Institutional RPM Information
Considerations Controls

Army Creek Wildlife refuge Vegetative cover PRP inspects and mows cap on Ensure that any future use is Debra Rossi
Landfill, DE (species); rotating schedule; removes consistent with. and protective of, (215) 814-3228
Region 3 O&M Schedule penetrating trees and other the site remedy. Any activities rossi.debra@epa.gov
PRP lead Burrowing animal control plants; monitors gas vents; performed at the site must be done

removes nuisance reeds from in an environmentally and
wetlands; runs humane capture otherwise acceptable manner
and release program; collects consistent with aU laws,
and treats groundwater and regulations, ordinances, zoning
monitors air and groundwater requirements, or other rules

imposed by Federal, State, County,
or Local government bodies.

Bower's Landfill Wetlands habitat Flood and erosion State O&M program includes Prohibit groundwater extraction in David Wilson
Site,OH creation control quarterly inspection for leachate west field and restricting (312) BB6-1476
Region 5 Monitoring well integrity and gas formation, groundwater disturbance of the landfill surface. wilson.david@epa.gov
Fund lead monitoring, mowing cap If necessary, farming will be

vegetation. inspecting and prohibited on land west of site.
repairing the cap, and repairing
the fencing.

Chisman Creek Soccer and softball Wetlands preservation Routine O&M transferred to Prohibit excavation of soil, restrict Andrew C. Palestini,
Site, VA fields Prevention future direct York County Parks and building, and restrict groundwater (215) 814-3233
Region 3 contact Recreation; PRP responsible for use under and down gradient of palestini.andrew@epa.go
PRP lead O&M of engineering control the pits. v

equipment. Post closure
monitoring program for ground
and surface water down
gradient of the fty ash pits.

Anaconda Smelter 18-hole golf course Runoff and irrigation O&M and monitoring transferred Short-term institutional controls to Charles Coleman
Site, MT control to Deer Lodge County; O&M control access and land use will (406) 441·1150 Ext. 261
Region B Materials recycling requirements include monitoring be implemented throughout the coleman.charles@epa.go
PRP lead and maintenance of the area of the site. County v

vegetative cover and installation responsible for land use decisions
and maintenance of a fence and issuing redevelopment
around the perimeter of the site; permits.
Future transfer of site
ownership will transfer O&M
responsibilities.
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Exhibit One: Case Study Site Characteristics

Site Name Land Use Design Operation & Maintenance Objectives of Institutional RPM Infonnation
Considerations Controls

Raymark Site, CT Retail shopping Designed to allow future O&M program includes Some use restrictions on types of Mike Hill
Region 1 plaza development on top of conducting routine monitoring of businesses that can operate on (617) 918-1398
Fund lead cap such that no groundwater and surface property and restrictions on hill.michael@epa.gov

penetration of cap will water, O&M of DNAPL excavating below impermeable
be necessary collection system, O&M of soil layer.

gas collection system, and O&M
of enhanced gas collection
system.

Delaware Sand & Storage facility for load bearing; Owner inspects RCRA cap; Use of the surface area barrier is Phil Rotstein
Gravel Site, DE light industrial gas collection with vents monitors gas vents; mows restricted by weight, spillage, (215) 814-3232
Region 3 equipment located outside work storage, excavation, and other rotstein.phil@epa.gov
PRP lead area measures.

Mid-Atlantic Wood Parking lot for Wear surface over cap Developer inspects and Ensure the integrity of containment Eric Newman
Preserver Site, MD adjacent business maintains asphalt paving and structure is not compromised by (215) 814-3237
Region 3 carries out environmental (air, future use of the property. newman.eric@.epa.gov
PRP Lead surface water, sediments, &

groundwater) monitoring.

Industri-Plex Site, Transportation Design permeable and Air, surface, and ground-water Under development. The Joseph LeMay, P. E.
MA center; retail store; impermeable covers to quality monitoring and post- institutional controls will preserve (617) 918-1323
Region 1 office and .hotel prevent direct contact closure care consistent with the continued effectiveness of the lemay.joe@epa.gov
PRP lead space with soils contaminated RCRA regUlations. remedy, which ensures the

with heavy metals. The protection of human health and the
design considers long- environment, while allowing
term protectiveness! property owners greatest possible
effectiveness and use of the site.
freeze-thaw action.

DuPage County Natural recreation Minimized tree removal Forest Preserve District will Prohibit excavation of soil, Michael Bellot
Landfill/Blackwell area; hiking and over footprint of site. If handle all operation and restricting building and ground- Region 5
Forest Preserve, camping facilities; existing landfill gas maintenance, Rigorous water use. However, have 312-353-6425
IL sledding hill; lake system is incapable of inspections of cap integrity (i.e., petition flexibility to accommodate bellot.michael@epa.gov
Region 5 meeting recreational after weather events, look for non~invasive improvements
PRP Lead uses, system will go excessive wear in recreational

from· passive to active areas)
(designed to be
upgraded), additiOnal
gas collection:wells will
be added; and/or thermal
treatment device Will.be
added.

Reuse of CERCLA Landfill and Containment Sites 8



Cap design and integrity

At the Raymark Superfund Site in
Connecticut, foundation pilings were
engineered into the protective cap, which
will support a 300.000 square foot retail
complex.

Capping underway at the Summitville
Mine Superfund Site, Rio Grande
County, Colorado.

Basic considerations in cap design lnclude material, thickness,
penneability and slope stability. However, the future use of the
site may require design components that incorporate specific
reuse considerations. At the Chlsman Creek slte, the cap was
engineered to serve as a foundation for future playing fields and
graded to allow for park structures such as bleachers and
fences. Precautions, such as placing underground utilities in
overslzed clay trenches, were taken to protect future workers
from comlng into contact with fly ash. At the Delaware Sand
and Gravel site, the wear surface was constructed to withstand
daily use by a sixteen-ton load-the weight of the heaviest
plece of equipment onsite, an eight-ton forklift with a maximum
front-end load of eight tons. Other design considerations may
take into account unique site characteristics; for example,
sledding at the DuPage Landfill site slope is limited to days
during which there are at least three inches of snow on the
ground. Caps can also he designed to accommodate large

commercial buildings.
For example,
underlying soils and waste were compacted through surcharging and
dynamic compaction, and in one area of the site, steel pilings were
installed below the protective cap at the Raymark lndustties site to
support the loada of the cap, parking lot, and a 300,000 square foot
retail shopping complex. Through a Prospective Purchaser
Agreement (PPA) (see page 13 for a discussion of PPAs), the
developer agreed to reimburse EPA for the additional costs
associated with the soil stabilization techniques implemented in
preparation for the future shopping complex, and agreed to avoid
actions that could disrupt the protective cover.

Runoffcollection system design and safety

Surface water runoff controls typically are used to prevent the migration of leachate or contaminant plumes
with lateral drainage features. Again, site reuse may entail modifications of system designs to contain or treat
the flow prior to release. Under EPA supervision, the PRP installed a state-of- the-art drainage system at
the Old WorkslEast Anaconda Smelter site. This system directs runoff from the hills which surround the
course into a large holding pond. The design of this unit protects the overall integrity of the cap, minimizes
stonnwater runoff to a nearby trout stream. and allows the water to be used as an irrigation source. At the
Anny Creek Landfill site, concerns of flooding in low lying areas where treated water feeda into the adjacent
Army Creek resulted in modifications to the slope and discharge layout of several existing onsite sediment
basins to create a standing wetlands area. One of the sediment basins, already colonlzed with native wetland
plant species. was left in its natural state. The second basin was replanted with plant species typical to
riparian wetlands in the area. At the Chisman Creek Landfil1 site, the surface water collection system was
so efficient that the York County Parks and Recreation Department had to re-sod the support layer to slow
rainwater drainage in order to maintain grass on the fields.
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Monitoring well location and design

Containment remedies generally include monitoring wells to ensure that leachate from the contained mass
does not migrate to underlying groundwater. The location and design of these wells can be planned so that
site reuse does not affect use of the wells. At the Bower's Landfill site, monitoring wells in the constructed
wetland area were fitted with risers and the surrounding earth was mounded to minimize water intrusion
through the wells and to make access easier during flood conditions.

Leachate/Gas collection system design and safety

Leachate and gas collection and treatment systems are also design considerations that may be integrated with
future land use. Both the placement of collection equipment and treatment options (e.g_, vents and flares)
can be planned to accommodate future reuse. Gas vents at the Delaware Sand and Gravel site were installed
horizontally, away from the reuse area, and towards an unobstructed five acres. This portion of the property
will not be reused due to unsuitable slope. Engineers at the Chisman Creek site discovered that the original
design of the groundwater collection system would significantly impact the stability of the land under the
highway bisecting the site and several nearby homes. To avoid these impacts, a series of horizontal drains
were drilled laterally into the base of the ash pit. This lower-cost and more efficient design was adapted from
highway construction projects and required the use of a specially constructed drill rig. At the Army Creek
site, gooseberry was planted around the gas vents to provide a food source fOT animals as well as visual cover
of the vent pipes. At the DuPage County Landfill site, the Forest Preserve District agreed to conduct
breathing zone ambient monitoring that includes different seasonal variations and atmospheric changes. If
the existing landfill gas system does not meet recreational use safety requirements, the Record of Decision
is written to change the gas collection system from passive to active (the system was designed to be
upgraded), to add additional gas collection wells, and/or to add a thermal treatment device.

Vegetation Choice

The vegetation selected for containment remedies generally will help reduce erosion and water penetration
and enhance evapotranspiration. Vegetative support layers usually are organic silty loam topsoil, and
vegetation generally has shallow roots and may be selected based on a low possibility of bioaccumulation.
At the DuPage County Landfill site, the Forest Preserve District conducted an Arboreal Study to determine
if the trees and brush were detrimental to the cap. Although some trees were eliminated to allow for the
footprint of the planned site cap, every effort was made to remove as few trees as possible. At the Anny
Creek landfill site, EPA consulted with ecologists to identify specific grains, wildflowers, and vegetation that
would attract migratory birds. The selected seed mixture provided the land coverage and erosion control
needed to maintain the integrity of the cap, while providing food and habitat to a variety of plant and animal
species. A similar revegetation strategy was used at the Delaware Sand and Gravel site for those portions
of the property that were unusable for redevelopment because of slope or other terrain-related factors. One
significant change in the seed mix used to revegetate the Delaware Sand and Gravel site was the absence
of red clover seed, as previous experience at the Army Creek site indicated that this plant attracted unwanted
burrowing animals.

Institutional Controls

Remedies that involve on-site containment of waste often incorporate institutional controls to prevent an
unanticipated change in land use that could result in unacceptable exposures to contamination, or at a
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minimum, alert future users to the residual risks and monitor for any
changes in use. Examples of institutional controls include land use
regulations imposed by local governments, property law devices such
as easements and covenants that restrict future land or resource use,
and informational devices such as deed notices that inform
prospective purchasers of residual on-site contamination. For
example, a local ordinance might prohibit the use of contaminated
groundwater or require periodic maintenance of a parking lot or other
engineered barrier. Jack Nick/aus testing out a sand trap

at the Old Works Golf Course
developed over a 120-ac(e capped

Institutional controls play a key role in ensuring long-tenn area at the Anaconda Superfund Site.
protectiveness, and should be evaluated and implemented with the The 14,000 cubic yards ofblack sand
same degree of care as is given to other elements of a remedy. In in the course sand traps is finely
developing remedial alternatives that include institutional controls, ground inert smelting slag.

EPA detennines the type of institutional control to be used, the existence of the authority to implement the
institutional control, and the appropriate entity's resolve and ability to implement the institutional control. An
alternative may anticipate two or more options for establishing institutional controls, but should fully evaluate
all such options. Because of their importance in restricting future land uses, it is best to identify the need for
institutional controls as early in the remedy selection process as possible to identify implementation and long­
term enforcement issues. It also is vital that stakeholders be informed whenever institutional controls are
added or modified so that future development can accommodate existing or altered land-use restrictions.

Native grasses and flowers at the restored
Army Creek Landfill Site.

EPA personnel working at the Old WorkslEast Anaconda site
crafted a creative solution for ensuring compliance with
institutional controls while allowing for continued redevelopment
at the site. Citizens, the PRP, and local, state, and federal
government officials fonned the Old WorkslEast Anaconda
Development Area (OWIEADA) to promote redevelopment of
a 1,300 acre area of the site. The Anaconda-Deer Lodge County
Comprehensive Master Plan was then prepared to provide
guidance for accommodating future development and its possible
effects on the environment and surrounding land uses. The
Master Plan incorporates a Development Pennit System (DPS),
which regulates proposed development activity or land use
located anywhere on the site, such as drilling wells, excavation,
or new construction, irrespective of land ownership, to ensure it
is consistent with environmental and safety guidelines. Other
institutional controls such as land use and groundwater
restrictions, private land ownership controls, dedicated
developments, covenants, and easements, will be implemented
to complement the DPS and ensure overall compliance with the
Master Plan.

The DuPage Landfill site has institutional controls in place that prohibit construction of buildings on the site;
however, language does provide the flexibility to petition for non-invasive improvements. For example, the
Forest Preserve District successfully petitioned to put a temporary building at the top of the hill during the
winter months for the purpose of renting toboggans.
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Operation and Maintenance

Operation and Maintenance (O&M) activities protect the integrity of the selected remedy for a site. O&M
measures are initiated after the remedy has achieved the action objectives and goals outlined in the Record
of Decision (ROD), and after the remedy is determined to be operational and functional (O&F) based on
State and Federal agreement. Typically, remedies are considered O&F either one year after construction
is complete or when the remedy is functioning properly and performing as designed-whichever is earlier.
Remedies requiring O&M measures include landfill caps, gas collection systems, groundwater
extraction/treatment systems, groundwater monitoring, and/or surface water treatment. Once the O&M
period begins, the State or PRP is responsible for maintaining the protectiveness of the remedy in perpetuity.
O&M monitoring typically includes four components: inspection; sampling and analysis; routine maintenance;
and reporting. Although O&M activities may be transferred through a rental or purchase agreement to a new
owner, the State or PRP is still ultimately responsible for the protectiveness of O&M activities. However,
the costs for O&M activities can often be offset through reuse or redevelopment at a site.

For example, the softball fields and recreational sports complex created as part of the redevelopment of the
Chisman Creek Superfund site are operated by York County. The O&M activities at the site, such as
mowing the grass, preventing cap deterioration, and routine repairs, are now handled by the County as part
of their normal park operations. This has, in effect, eliminated the costs for O&M at the site. Another
example is the result of the redevelopment that took place at the Army Creek Landfill site. EPA determined
that converting the site into a wildlife enhancement area would provide a much needed protective habitat for
various birds and wildlife. Various grains, wildflowers and custom vegetation were planted on the site cap
to encourage migratory birds to stop and feed on the land. Bird boxes also were installed along the riparian
wetlands of Army Creek to encourage nesting. The site is mowed once a year before the nesting season to
provide food and shelter for migratory birds. Additionally, the site is mowed on alternating years in vertical
or horizontal grids that leave straight stands of protective, vegetative cover for terrestrial animals. Gooseberry
was planted around the gas vents to provide a food source for animals as well as visual cover of the vent
pipes. Cap integrity is maintained through removal of deep-rooting, woody plants from the capped area and
a humane trapping and relocation of woodchucks that may burrow into the cap. O&M at this site also
includes activities to minimize invasion of non-native reeds into the wetlands area. Revegetation of the site
and reconstruction of the wetlands was completed at no additional cost to the Agency, has not significantly
increased operation activities at the site, and has decreased some maintenance activities, such as mowing
the site, to once per year.

REUSE CONSIDERATIONS
The following sections summarize select EPA guidance and tools for stakeholders interested in reusing a site
at which containment is part of the remedy. These sections include discussions on early involvement of
stakeholders, confirmation of reuse viability, and use of redevelopment tools that are available in the event
that reuse is desired.

Solicit Input from Stakeholders

The actual reuse of a site is driven by many factors, including the local business climate, Teal estate and land
prices, and natural site features. However, the most important aspect when determining the reasonably
anticipated future land reuse is the early involvement of all interested parties. Throughout the cleanup
process, from site discovery to construction completion, EPA encourages open dialogue with the community
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to detennine the reasonably anticipated future land reuse. Reuse can create many benefits that productively
impact local communities, including new jobs, higher property values, and better quality of life through the
preservation of open space and recreational areas. If all stakeholders, including the community, state, and,
if applicable, PRPs, should reach an agreement on what they believe reuse may be as early as possible in the
RIIFS process if a containment remedy is being considered for the site, EPA can be reasonably confident
about the future use. For municipal landfill sites, the presumptive remedy allows for an up-front assumption
regarding the appropriate remedial alternatives in the RIfFS process (i.e., scoping).

Fact sheets, notices in local newspapers and/or public meetings are appropriate notification tools for beginning
the dialogue concerning reasonably anticipated future uses of the site. In addition, a letter, phone call or other
appropriate communication to the local land use planning authority associated with the site may be made prior
to such notifications. More focused communications, such as letters or fact sheets may be mailed or hand
delivered to adjacent property owners, especially when a residential neighborhood is situated in close
proximity to the site. This is especially important because in some instances the local residents near the
Superfund site may feel disenfranchised from the local land use planning and development process. Also,
if the site is located in a community that is likely to have environmental justice concerns, extra efforts may
be made to reach out to and confer with segments of the community that are not necessarily reached by
conventional communication vehicles or through local officials and planning commissions.

A critical component of the notification and discussion process is a clear explanation of the limits of
reasonably anticipated future land uses. For example, reuse of municipal landfills as residential developments
is discouraged. In addition, site managers should begin a dialogue with PRPs so that they continue the
process if they assume responsibility for the RIIFS and future site reroediation activities. Through early and
open dialogue with stakeholders, EPA believes that realistic land-use scenarios can be developed that will
facilitate the RllFS, and expedite the cleanup and ultimately the redevelopment of the site.

Confirm Reuse Viability during RUFS Process

Once the reasonably anticipated future land use(s) of a site is identified, it is important to confirm the viability
of planned uses by analyzing data collected during the RIIFS, such as the nature and extent of contamination,
containment alternatives, site topography, and other factors presented previously. Any combination of
unrestricted uses, restricted uses, or use for long-tenn waste management may result, but it is important to
confirm that the reuse options desired by the community are viable given the characteristics of the site. By
maintaining an active role in site planning, EPA can attempt to accommodate site reuse, where possible,
ensure that reuse options are consistent with the presumptive remedy or other containment design, and verify
that any institutional controls ensure protection of human health and the environment and enforce limitations
on reuse.

Redevelopment Tools

Once community outreach has been initiated and EPA has gathered information on possible reuse options,
the Agency can attempt to ensure that the remedy is protective for the reasonably anticipated reuse. EPA
has worked with States and localities to develop and issue guidance that will clarify the liability of prospective
purchasers, lenders, property owners, and others regarding their association with activities at a site. These
guidance documents state EPA's decision to use its enforcement discretion not to pursue such parties in
specific situations. EPA anticipates that these clear statements will alleviate concerns these parties may
have, and will facilitate their involvement in cleanup and redevelopment. Three guidance documents of
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particular interest are described in greater detail below.

Prospective Purchaser Agreements

The prospective purchaser agreement (PPA) is a tool that EPA may use to facilitate cleanup and
redevelopment of contaminated property, with over 90 PPAs signed through the end of fiscal year (FY) 1998.
Through PPAs, EPA provides parties interested in acquiring contaminated property with CERCLA covenants
not to sue for cleanup of preexisting environmental conditions. PPAs also shield purchasers from contribution
claims by liable parties who may seek to recover some of their cleanup expenses from purchasers. PPAs
may relieve the liability concerns of prospective purchasers, and, therefore, facilitate the cleanup and reuse
of contaminated properties.

In 1995, EPA issued guidance expanding the circumstances under which the Agency will provide covenants
not to sue to prospective purchasers of contaminated properties. The Guidance on Agreements with
Prospective Purchasers of Contaminated Property gives the Agency greater flexibility to enter into
agreements under which EPA agrees not to sue the purchaser for contamination that existed at the time of
the purchase. Included in the guidance is a model PPA to streamline and facilitate negotiations with
prospective purchasers.

PPAs ensure continued protection of the site after it is passed along to a purchaser. Through PPAs, a
prospective purchaser must commit that the continued operation of the facility or redevelopment will not
aggravate or contribute to the existing contamination or interfere with EPA's response action. The
prospective purchaser also must agree that the future use of the property wiJI not pose health risks to the
community and those persons likely to be present at the site. Under the appropriate sections of the settlement
document, EPA can include provisions to ensure that the remedy design specifications are not violated; that
long-tenn O&M activities at the site are attended to; and that there is compliance with institutional controls.
EPA and developers have entered into PPAs at the Anaconda Smelter, Mid-Atlantic Wood Preservers,
Raymark, and Industri-Plex sites.

Partial Deletton from the Nattonal Priorities List (NPL)

Where there is substantial agreement among local residents, land use planning agencies, owners, and
developers, EPA can be reasonably confident about the future use of the site. In such cases, site managers
may consider the feasibility of deleting a parcel of land from the NPL. Site size and the extent of
contamination are factors to consider in a decision to partially delete. If the site can realistically accommodate
the entire remedial footprint, an appropriate buffer zone and the planned reuse option, then partial deletion of
the site may be possible. EPA has used its partial deletion authority at 14 sites through the end ofFY98.

The National Contingency Plan (NCP) establishes the criteria that EPA uses to delete sites from the National
Priorities List. In accordance with 40 CFR § 300.425(e), sites may be deleted from the NPL where no
further response is appropriate to protect public health or the environment. In making such a determination,
EPA considers, in consultation with the State, whether any of the following criteria have been met:

Section 300.425(e)(I)(I). Responsible parties or other persons have implemented all appropriate
response actions required;

Reuse of CERCLA Landfitf and Containment Sites 14



Section 300.425(e)(1)(ii). AU appropriate Fund-financed response under CERCLA has been
implemented, and no further response action by responsible parties is appropriate; and

Section 300.425(e)(I)(iii). The remedial investigation has shown that the release poses no significant
threat to public health or the environment and, therefore, taking of remedial measures is not appropriate.

Partial deletion of an NPL site is initiated when EPA prepares and publishes relevant documents, which are
made available in the Deletion Docket at an official information repository. The State, with respect to the
NPL site and applicable operable units, is asked to concur on EPA's final determination regarding the partial
deletion. Concurrent with a Notice of Intent in the Federal Register, a notice is published in a newspaper
of record and is distributed to appropriate Federal, Tribal, State, and local government officials, and other
interested parties. These notices announce a thirty (30) day public comment period on the deletion package,
which commences on the date of publication of the notice in the Federal Register and the newspaper of
record. If, after review of all public comments, EPA determines that the partial deletion from the NPL is
appropriate, EPA will publish a final notice of partial deletion in the Federal Register. Site managers should
explicitly state from the initiation of this scenario that EPA cannot participate in any activities associated with

the deleted portion of the site.

Comfort/Status Letters

In order to minimize stakeholder liability concerns associated with a potentially reusable site, Regional staff
may issue a comfort letter. These letters provide potential buyers with as much infonnation as possible from

which to draw their own conclusions of the potential risk of Superfund liability. Three types of letters can be
issued to parties who purchase, develop or operate a restored property:

No Current Federal Superfund Interest Letter - a letter sent at a site that EPA deleted from the NPL
or that EPA no longer includes on its list of potential Superfund sites;

Federal Interest Letter - a letter indicating the status of EPA's involvement, where EPA anticipates
or has already begun a response at the site; and

State Action Letter - a letter stating that the corresponding state has assumed response action at the

site.

By establishing early contact with potential stakeholders, defining realistic beneficial reuse options, and using
the full range of redevelopment tools, site managers may be able to accommodate reasonably anticipated land

uses at municipal landfills and other sites using containment remedies.

Limits to Betterment Activities

At sites with reuse potential, stakeholders may propose an action that is beyond the authority of the Agency.
EPA may modify a remedial action if EPA finds that the proposed change or expansion is necessary and
appropriate to the EPA-selected remedial action. In this case, any additional costs would be paid as part of
the remedial action. If EPA finds that the proposed change or expansion is not necessary to the selected
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remedial action, but would not conflict or be inconsistent with the EPA-selected remedy, EPA may agree to
integrate the proposed change or expansion into the planned CERCLA remedial work if:

• The state, PRP. or developer agrees to fund the entire additional cost associated with the change or
expansion; and

The state, PRP, or developer agrees to assume the lead fOT supervising that component of the remedy,
or if EPA detennines that component cannot be conducted as a separate phase or activity, for
supervising the remedial design and construction of the entire remedy.

If a state does not concur in a remedial action selected by EPA, and the state desires to have the
remedial action conform to an ARAR that has been waived under § 300.430(I)(l)(ii)(C), a state may
seek to have that remedial action so conform in accordance with the procedures set out in CERCLA
section 121(1)(2).

The Raymark site is an example of a remedy that included an enhancement. EPA worked closely with the
developer to incorporate redevelopment plans into the containment strategy for the site. The developer
requested that a series of soil stabilization techniques be used, including the installation of steel pilings below
the cap to support the planned retail shopping complex. EI'A signed a PPA with the developer that ensured
that the company paid for the installation of the steel pilings and other enhancements.

CONCLUSIONS

The Superfund Redevelopment Initiative, which is aimed at choosing cleanups consistent with reasonably
anticipated reuse where possible, is a program that can yield positive economic, environmental, and social
benefits for communities with Superfund sites. The keys to a successful reuse effort are: remedies that are
protective for reasonably anticipated future land uses, institutional controls that impose necessary reuse
limitations, early and active participation from all stakeholders, and appropriate enforcement tools for
redevelopment.

The essential step to success is to incorporate the plan to reuse the site with the plan to clean up the site.
With the municipal landfill presumptive remedy, it may be possible to accommodate ecological, recreational,
or commercial/industrial reuses in the cleanup plan. Whatever the intended future use of the site, all landfill
remedies must first be designed to protect the integrity of the cap. EPA must maintain an active role in reuse
planning to ensure that reasonably anticipated future reuse options are consistent with the presumptive
remedy or other containment design, and that institutional controls and O&M activities are managed properly.
Additional keys to success require the early and active participation of all stakeholders, including EPA, the
appropriate state and local authorities, any PRPs, and the site neighbors and surrounding community. EPA
can help facilitate the reuse of a site, but cannot accomplish this goal on its own. Therefore, it is imperative
that site managers take the appropriate steps to involve these stakeholders as early as possible in the process.
Early discussions with stakeholders will help ensure that the interests of all involved and affected parties are
properly represented. Also, if the need arises based on these discussions, it may be appropriate for EPA to
use legal tools like PPAs and model comfort letters to clarify potential issues of liability. By following these
steps, EPA believes that realistic land-use scenarios may be accommodated in cleanup and redevelopment
of sites, where possible.
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landfills is frequently used for residential purposes.
Therefore) based on site·specific circumstances, it may be
appropriate to consider future residential use for ground
water and other exposure pathways when assessing risk
from areas of contaminant migration.

4. Developing the Response Action

As a first step in developing containment alternatives,
response action objectives should be developed on the
basis of the pathways identified for action in the
conceptual site model. Typically, the primal)' response
action objectives for municipal landfill sites include:

Presumptjye Remedy

Preventing direct contact with landfill
contents;

Minimizing infiltration and resulting
contaminant leaching to ground water;

Controlling surface water runoff and
erosion;

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

Controlling and treating landfill 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
containment presumptive remedy accomplishes all but
the last three of these objectives by addressing all
pathways associated with the source. Therefore, the
focus of the RTIFS can be shifted to characterizing the
media addressed in the last three objectives
(contaminated ground water, surface water and
sediments, and wetland areas) and on collecting data 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 of a standard set of factors. Highlight 4
lists questions that should be answered before making

6

the decision to characterize and/or treat hot spots. 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. This
question should be answered on the basis of what is
lID=.about a site (e.g., from operating records or other
reliable information). 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 containment system
would be threatened, or that excavation and trealroent 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 will fall into this categol)'; rather,
based on the Agency's experience, the majority of sites
are expected to be suitable for containment only, based
on the heterogeneity of the waste, the lack of reliable
information concerning disposal history, and the
problems associated with excavating through refuse.

The volume of industrial and/or hazardous waste co­
disposed with municipal waste at CERCLA municipal
landfills varies from site to site, as does the amount of
information available concerning disposal histol)'. It is
impossible to fully characterize, excavate, and/or treat
the source area of municipal landfills, so uncertainty
about the landfill 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 possibility that hot
spots are present in addition to those that have been
identified and characterized. The presumptive remedy
must be relied upon to contain landfill contents and
prevent migration of comtaminants. This is accomplished
by a combination of measures, such as a landfill cap
combined with a leachate collection system. Monitoring
will further ensure the continued effectiveness of the
remedy.

The following examples illustrate site-specific decision
making and show how these factors affect the decision
whether to characterize and/or treat hot spots.

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

There is anecdotal information that approximately 200
drums of hazardous waste were disposed of at this 70­
acre former municipal landfill, but their location and
contents are unknown. The remedy includes a landfill cap
and ground-water and landfill gas treatment.

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



§300.430

(8) The lead agency shall notify the
support agency of the alternatives that
will be evaluated in detail to facilitate
the identification of ARARs and. as ap­
propriate, pertinent advisories, cri­
teria. or guidance to be considered.

(9) Detailed analysis of alternatives. (i)
A detailed analysis shall be conducted
on the limited number of alternatives
that represent viable approaches to re­
medial action after evaluation in the
screening stage. The lead and support
agencies must identify their ARARs re­
lated to specific actions in a timely
manner and no later than the early
stages of the comparative analysis. The
lead and support agencies may also, as
appropriate. identify other pertinent
advisories, criteria, or guidance in a
timely manner.

(ii) The detailed analysis consists of
an assessment of individual alter­
natives against each of nine evaluation
criteria and a comparative analysis
that focuses upon the relative perform­
ance of each alternative against those
criteria.

(iii) Nine criteria for evaluation. The
analysis of alternatives under review
shall reflect the scope and complexity
of site problems and alternatives being
evaluated and consider the relative sig­
nificance of the factors within each cri­
teria. The nine evaluation criteria are
as follows:

(A) Overall protection of human health
and the environment. Alternatives shall
be assessed to determine whether they
can adequately protect human health
and the environment. in both the
short- and long-term. from unaccept­
able risks posed by hazardous sub­
stances, pollutants, or contaminants
present at the site by eliminating. re­
dUCing, or controlling exposures to lev­
els established dUring development of
remediation goals consistent with
§ 300,430{e) (2) (i). Overall protection of
human health and the environment
draws on the assessments of other eval­
uation criteria, especially long-term
effectiveness and pennanence, short­
term effectiveness, and compliance
with ARARs.

(8) Compliance with ARARs. The al­
ternatives shall be assessed to deter­
mine whether they attain applicable or
relevant and appropriate requirements
under federal environmental laws and
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state environmental or facility siting
laws or provide grounds for invoking
one of the waivers under paragraph
(f) (l)(ii){C) of this section.

(C) Long-tenn effectiveness and perma­
nence. Alternatives shall be assessed
for the long-term effectiveness and per­
manence they afford. along with the
degree of certainty that the alternative
will prove successful. Factors that
shall be considered, as appropriate, in­
clude the following:

(1) Magnitude of residual risk re­
maining from untreated waste or treat­
ment residuals remaining at the con­
clusion of the remedial activities. The
characteristics of the residuals should
be considered to the degree that they
remain hazardous, taking into account
their volume, toxicity, mobility, and
propensity to bioaccumulate.
{~ Adequacy and reliability of con­

trols such as containment systems and
institutional controls that are nec­
essary to manage treatment residuals
and untreated waste. This factor ad­
dresses in particular the uncertainties
associated wi th land disposal for pro­
viding long-term protection from re­
siduals; the assessment of the potential
need to replace technical components
of the alternative, such as a cap, a slur­
ry wall, or a treatment system; and the
potential exposure pathways and risks
posed should the remedial action need
replacement.

(0) Reduction of toxidty, mobility, or
volume through treatment. The degree to
which alternatives employ recycling or
treatment that reduces toxicity, mobil­
ity, or volume shall be assessed. includ­
ing how treatment is used to address
the principal threats posed by the site.
Factors that shall be considered, as ap­
propriate, include the following:

(I) The treatment or recycling proc­
esses the alternatives employ and ma­
terials they will treat;

(~ The amount of hazardous sub­
stances, pollutants, or contaminants
that will be destroyed. treated, or recy­
cled;

(3) The degree of expected reduction
in toxicity, mobility, or volume of the
waste due to treatment or recycling
and the specification of which reduc­
tion{s) are occurring:

(4) The degree to which the treat­
ment is irreversible:
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The Municipal Landfill Pilot Project

Faster... Cleaner...Safer

Questions should be addressed to Andrea McLaughlin at
FTS 678-8365.

RPMs who participate in the project and implement the
municipal landfill manual at their sites will become mem­
bers of the team and will be available to assist other RPMs
in developing streamlined RI/FSs. These RPMs will be a
resource for their Regions, providing assistance in stream­
lining remedy selection at all future municipal landfill
sites.

Superfund kicked off a new pilot project designed to criteria established for when additional sampling will
expedite the site investigation and remedy selection occur. Streamlining of the baseline risk assessment will
process for municipal landfills with a visit to Ie depend upon data obtained in the first phase of
Region Von March 18-20, 1992. Superfund "" ~Cce rateet sampling.
anticipates that remedy selection may ~v C.I
be streamlined for municipal landfills ~-:> '$ Four other Superfund municipal
because they typically share similar 0~ ~-:>. landfill sites have been identified
characteristics and because con- ~ , as candidates for participation in·
tainment and ground water :;, (:. the project: Lexington County
cleanup frequently is the appro- en ' i "'0 Landfill, LeXington County,
priate remedy for these sites. ., ....:.5i . South Carolina (Region IV); BFII

,-- ;i~. \ Rockingham, Rockingham, Ver-
. " mont (Region I); Sparta Landfill,

Sparta Township, Michigan (Re­
gion V); and Beulah Landfill,
Pensacola, Florida (Region IV).

The review team anticipates meeting with the RPMs for
these sites during April, May, and June 1992.

An existing EPA manual, Con­
ducting Remedial Investigations!
Feasibility Studies for CERCLA
Municipal Landfill Sites, outlines
streamlining techniques for municipal landfills. The goal
of the initiative is to aid the Regions in implementing the
manual, so that site characterization, the baseline risk
assessment, and the number of alternatives considered
will be streamlined at every municipal landfill site.

Albion Sheridan Township landfill, a municipal landfill in
Michigan, was the first site to participate in the pilot
Project. A team of Remedial Project Managers (RPMs) from
several Regions and experts on landfill construction met
with the site RPM in Grand Rapids, Michigan to develop
the site strategy. As a result of the meeting, site character­
ization will be conducted in a phased approach, with
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improving consistency, reducing costs, and increasing the speed with which hazardous waste sites are remediated.

Pilot Project Findings

The experience of the expert team
supports the usefulness of a lim­
iteiI risk assessment to initiate early

action at two of the pilot sites. Specifically, for the sQlrce
a= of these two sites (I.e., the discrete landfill area), a
Q,\IantjtatiVe risk assessment that considered all chemicals,
their potential additive effects, etc., was not necessary,

Faster...C/eaner...Safer

Background

The preamble to the National Con­
tingency Plan (NCP) identifies
municipaJ landfills as a type of site
where treatment of the waste may
be impracticable due to the size
and heterogeneity of the contents.
Because of this, containment will
often be the appropriate response
action for the source area of mu-
nicipallandfIll sites. Such containment remedies are likely
to include a landfill cap; ground-water treatment or con­
tro!; leachate collection and treatment; and landfill gas
collection and treatment, as appropriate.

Purpose The municipal landfill manual states that baseline risk
assessments at municipal landfill sites may be streamlined

The Superfund Municipal Landfill Expert Team has com- or limited in order to initiate early remedial action on the
pleted Tour site visits under the Municipal Landfill Pilot most obvious landfill problems (e.g.. ground waterI
Project. 'The pilot project implements a 1991 streamlining leachate, landfill contents, and landfill gas). One method
manual, "Conducting Remedial Investigations IFeasibil- for establishing risk using a streamlined arproach is to
ity Studies for CERCLA Municipal landfIll Sites" (hereaf- compare contaminant concentration levels (i available) to
ter referred to as "the manual"). This bulletin presents key standards that are potential chemical-specific aprlicable
findings from the pilots completed to date, particularly or relevant and appropriate requirements (ARARs for the
with respect to the level of detail that was appropriate for action. The manual states that where established standards
establishing nsk, and therefore a basis for reme- for one or more contaminants in a given medium
dial action, at two of the sites. celer: • are clearly exceeded, remedial action is gen-

~ P.c 8&eet erally warranted.'The manual further
~~ C", states that ultimately it is necessary to
~ ~~ demonstrate that the final remedy

lri ~ addresses all pathways and con-
g " tamtnants of concern, not just thosecff "0 that triggered the remedial action.

'See "Superfund AcceleratedCleanup Bulletin. Presumptive Remedies for Municipal Landfill Sites, ~ Publication 9203.1-021, Volume 1, Number 1, April
1992.

'See also OSWER Directive 9355.0-30, "Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions," April 22, 1991, which states that
if MCLs or non-zero MCLGs are exceeded, [remedial] action generally is warranted.



either to establish a basis for action or to establish clean-up
levels. For these two sites, the justification for early reme­
dial action was based on existing ground-water data.
Ground-water data are not available for the other two sites.

Sites with Ground-water Data

with available ground-water data. If contaminants are not
identified above MCLs or non-zero MCLGshowever,
additional pathways, such as surface contamination and
landfill gas, will be characterized next, and a focused
quantitative risk assessment conducted to establish basis
for remedial action.

(I) a quantative risk assessment was not warranted
for the = areas of the two pilot sites where
ground-water data were available and contami­
ants exceeded chemical-specific standards; justi­
fication for action was the exceedance of the stan­
dards;

a focused risk assessment generalIy will be neces­
sary for areas other than the landfill source itself
(such as areas where contaminants have ntigrated
from the source) to determine the need for addi­
tional remedial action beyond areas normally ad­
dressed by the cap; and

Further, streamlining the risk assessment elimi­
mated the need for sampling and analysis of these
sOllrce areas to support the calculation of current
or future risk;

(2)

(3) a focused risk assessment generally will be neces­
sary to determine the need for remedial action at
sites where ground-water concentrations do not
exceed MCLs or non-zero MCLGs unless other
conditions provide a clear justification (e.g. un­
stable slopes).

These conclusions are directly applicable to the four pilot
sites only; however, based on these findings, the municipal
landfIll expert team is developing an Agency directive that
will provide additional guidance on conducting baseline
risk assessments at municipal landfIll sites. For additional
information on the directive or the municipal landfill pilot
project, please call Andrea McLaughlin at 703-603-8793.

Areas of Contaminant Migration

One of the expert team's key findings is that almost every
municipallandfill site has some unique characteristic that
may require additional study. Unique characteristics en­
countered during the pilot visits include leachate dis­
charge to a wetland at one site and significant surface water
run-off due to drainage problems at another. These rath­
ways will require characterization and conventiona risk
assessment to determine whether remedial action is war­
ranted beyond the source area, and if so, the type of action
that is appropriate.

Pilot Study Findings and Conclusions

The expert team's conclusions from the four pilots, then,
are that:

For the SQlIree areas of the two sites with existing ground­
water data, the basis for action was ground-water contami­
mation at levels exceeding non-zero MCLGs or MCLs;
therefore, a complete quantitative risk assessment was not
necessary to establish risk (and therefore a basis for action)
at these sites. Furthermore, a quantitative risk assessment
was not needed to evaluate whether the containment rem­
edy addressed alI pathways and contaminants of concern
associated with the source. Rather, alI potential migration
pathways were identified (using the conceptual site model)
and compared to those addressed by the containment
remedy as follows:

Finally, a quantitative risk assessment was not required to
determine clean-up levels for the SO!!Tce areas, since the
type of cap will be determined by closure ARARs and
ground-water clean-up levels may oe based on MCLs, non­
zero MCLGs, or more-stringent, promulgated, state levels.

NOTE: In some cases, a risk assessment may be required to
determine the risk associated with contaminants in landfill
gas. Landfill gas collection wilI frequently be a necessary
component of the remedy to insure cap integrity. There
may be an additional need for treatment of the collected
gas based upon the contaminants present. In some cases,
state ARARs may identify clean-up levels for such con­
taminants, and in some cases health-based levels will be
appropriate. This issue will be addressed in further detail
in future guidance.

Sites with No Existing Ground_water Data

Ground-water data are not yet available for two of the pilot
sites; for these sites, the folIowing tiered approach was
recommended. Once ground-water data are obtained, a
clear basis for action may be established, and the remedy
selection may be streamlined as described for the two sites

• exposure to contaminated ground water (including
any contaminated ground water moving off-site)
addressed by ground-water treatment/control (in­
cluding assessment of current exposure); and

• exposure to landfill gas addressed by gas collection
and treatment, as appropriate.

This comparison revealed that the containment remedy
addressed alI pathways associated with the sources at
these sites.

• direct contact threat and surface water run-off ad­
dressed by capping;


