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The purpose of this menorandumis to clarify the role of the
basel i ne ri sk assessnent in devel opi ng Superfund renedi al
alternatives and supporting risk managenent deci si ons.

Specifically,

the follow ng points are nade in the nmenorandum

° Wiere the cunul ative carcinogenic site risk to an individual
based on reasonabl e maxi num exposure for both current and
future land use is less than 10(-4) and the non-carci nogenic
hazard quotient is less than 1, action generally is not
warranted unl ess there are adverse environnental inpacts.

However ,

if MLs or non-zero MCLGs are exceeded, action

generally is warranted.

° G her chem cal -specific ARARS may al so be used to determ ne
whether a site warrants renedi ati on.



° A risk manager may al so decide that a baseline risk |evel
| ess than 10(-4)is unacceptable due to site specific reasons
and that renedial action is warranted.

° Conpl i ance with a chem cal -specific ARAR generally wll be
considered protective even if it is outside the risk range
(unless) there are extenuating circunstances such as
exposure to nultiple contamnants or pathways of exposure).

° The upper boundary of the risk range is not a discrete |ine
at 1 X 10(-4), although EPA generally uses 1 x 10(-4) in
maki ng ri sk managenment decisions. A specific risk estinmate
around 10(-4) nmay be considered acceptable if justified
based on site-specific conditions.

° The ROD should clearly justify the use of any non-standard
exposure factors and the need for renedial action if
baseline risks are within the generally acceptable risk
range. The ROD should also include a table listing the
final renediation goals and the corresponding risk |evel for
each chem cal of concern

Backgr ound

The 1990 National Contingency Plan (NCP) (55 Fed. Reg.
8665- 8865(Mar. 8, 1990)) calls for a site-specific baseline risk
assessnent to be conducted, as appropriate, as part of the
remedi al investigation(Section 300.430(d)(1)). Specifically, the
NCP states that the baseline risk assessnment shoul d "characterize
the current and potential threats to human health and the
envi ronment that may be posed by contam nants mgrating to ground
water or surface water, releasing to air, |eaching through soil,
remaining in the soil, and bi oaccunul ating in the food chain"
(Section 300.430(d)(4)). The primary purpose of the baseline
ri sk assessment is to provide risk nmanagers with an understandi ng
of the actual and potential risks to human health and the
envi ronment posed by the site and any uncertainties associ ated
with the assessnent. This information nay be useful in
determni ng whether a current or potential threat to human heal th
or the environment exists that warrants renedi al action.

The "R sk Assessnent Qui dance for Superfund: Volune I,
Human Heal th Eval uati on Manual - Part A" (HHEM ( EPA/ 540/ 1- 89/ 002)
provi des gui dance on how to conduct the human health portion of
the baseline risk assessnent. Volune Il of the "R sk Assessnent
Qui dance for Superfund" the "Environmental Eval uation Manual "

( EPA/ 540/ 1- 89/ 001) and the conpani on nmanual , "Ecol ogi ca
Assessnment of Hazardous Waste Sites: A Field and Laboratory

Ref erence" (EPA/ 600/ 3-89/013) provide gui dance on conducting the
environnmental portion of the baseline risk assessnent. C her



pertinent gui dance includes the "Quiidance for Conducting Renedi al
| nvestigations and Feasibility Studies Under CERCLA" (RI/FS

gui dance, EPA/ 540/ G 89/004), which describes how t he baseline

ri sk assessnent fits into the overall R /FS process. "Qiidance
on Preparing Superfund Deci si on Docunents” (RCD gui dance)
(EPA/ 624/ 1- 87/ 001) provides informati on on how to docunent the
results of the baseline risk assessnent in the RCD.

oj ecti ve

The objective of this nmenorandumis to provide further
gui dance on how to use the baseline risk assessnent to nake risk
managenent deci sions such as determ ni ng whet her renedial action
under CERCLA Sections 104 or 106 is necessary. This nenorandum
also clarifies the use of the baseline risk assessnent in
sel ecting appropriate renedi es under CERCLA Section 121, pronotes
consistency in preparing site-specific risk assessnments, and
hel ps ensure that appropriate docunentation fromthe baseline
ri sk assessment is included in Superfund renedy sel ection
docunent s.

| npl enent ati on

R SKS WARRANTI NG REMEDI AL ACTI ON

Wienever there is a rel ease or substantial threat of rel ease
of a hazardous substance into the environment (or a rel ease or
threat of release into the environnent of a pollutant or
contam nant "which nay present an i nmnent and substantial danger
to public health or welfare"), Section 104(a)(1) of CERCLA
provides EPAwith the authority to take any response action
consistent with the National Contingency Plan it deens necessary
to protect public health or welfare or the environnent. Section
106 of CERCLA grants EPA the authority to require potentially
responsi bl e parties (or others) to performrenoval or renedi al
actions "when the President determnes that there nay be an
i mm nent and substantial endangernment to the public health or
wel fare or the environnment because of an actual or threatened
rel ease of a hazardous substance forma facility."

As a general policy and in order to operate a unified
Superfund program EPA generally uses the results of the baseline
ri sk assessment to establish the basis for taking a renedi al
action using either Section 104 or 106 authority. EPA may use
the results of the baseline risk assessnents to determ ne whet her
a rel ease or threatened rel ease poses an unacceptable risk to
human health or the environnent that warrants renedi al action and
to determne if a site presents an i mmnent and substanti al
endangernment. The risk assessnent nethodol ogy for all sites
shoul d be the same regardl ess of whether the R/FS or renedi al



design and renedi al action is perforned by EPA or potentially
responsi bl e parti es.

Ceneral ly, where the baseline risk assessnent indicates that
a cunulative site risk to an individual using reasonabl e nmaxi num
exposure assunptions for either current or future | and use
exceeds the 10(-4) lifetinme excess cancer risk end of the risk
range, action under CERCLA is generally warranted at the site.
For sites where the cunulative site risk to an individual based
on reasonabl e maxi num exposure for both current and future | and
use is less than 10(-4), action generally is not warranted, but
may be warranted if a chemcal specific standard that defines
acceptable risk is violated or unless there are noncarci nogenic
effects or an adverse environnental inpact that warrants action.
A risk manager may al so decide that a lower level of risk to
human health is unacceptable and that renedial action is
warranted where, for exanple, there are uncertainties in the risk
assessnent results. Records of Decision for renedial actions
taken at sites posing risks within the 10(-4) to 10(-6) risk
range nust explain why renmedi al why renedial action is warranted.

The cunul ative site baseline risk should include all nedia
that the reasonabl e maxi mnum exposure scenario indicates are
appropriate to conbi ne and shoul d not assune that institutional
controls or fences wll account for risk reduction. For
noncar ci nogeni ¢ effects of toxicants, unacceptable risk occurs
when exposures exceed | evel s which represent concentrations to
whi ch the human popul ati on, including sensitive subgroups, nmay be
exposed w thout adverse effect during a lifetime or part of a
lifetime, as appropriate to address teratogenic and devel opnent al
effects.

Chem cal specific standards that define acceptable risk
| evels (e.g., non-zero MOLGs, MOLs) also may be used to determ ne
whet her an exposure is associated with an unacceptable risk to
human heal th or the environnent and whet her renedi al action under
Section 104 or 106 is warranted. For ground water actions, MILs
and non-zero MCLGs will generally be used to gauge whet her
remedi al action is warranted.

EPA uses the general 10(-4) to 10(-6) risk range as a
"target range" w thin which the Agency strives to nanage risks as
part of a Superfund cleanup. Once a decision has been nmade to
make an action, the Agency has expressed a reference for cleanups
achieving the nore protective end of the range (i.e., 10(-6)),
al t hough wast e managenent strategi es achieving reductions in site
ri sks anywhere within the risk range nmay be deened acceptabl e by
the EPA risk manager. Furthernore, the upper boundary of the
risk range is not a discrete line at 1 x 10(-4), although EPA
generally uses 1 x 10(-4) in making risk managenent decisions. A



specific risk estimate around 10(-4) may be consi dered acceptabl e
if justified based on site-specific conditions, including any
remai ning uncertainties on the nature and extent of contam nation
and associ ated risks. Therefore, in certain cases EPA nmay
consider risk estimates slightly greater than 1 x 10(-4) to be
protecti ve.

Wen an ARAR for a specific chemcal (or in sone cases a
group of chem cals) defines an acceptabl e | evel of exposure,
conpliance with the ARAR will generally be considered protective
even if it is outside the risk range (unless there are
extenuating circunstances such as exposure to multiple
contamnants or pathways of exposure). Conversely, in certain
situations EPA may determne that risks less than 1 x 10(-4) are
not sufficiently protective and warrant renedi al action.

Where current conditions have not resulted in a rel ease
posing risks that warrant action but there is a significant
possibility that a release will occur that is likely to result in
an unacceptable risk, renedial action may al so be taken. The
significance of the potential future rel ease may be evaluated in
part based on the quantities of material at the site and the
envi ronnmental setting.

Rl SKS OONSI DERED | N R SK MANAGEMENT DEC SI ON

As noted above, both current and reasonably likely future
ri sks need to be considered in order to denonstrate that a site
does not present an unacceptable risk to human health and the
environment. An adequate consideration of future risk may
necessitate the assessnent of risks assumng a | and use different
fromthat which currently exists at the site. The potential |and
use associated with the highest |evel of exposure and risk that
can reasonably be expected to occur should be addressed in the
baseline risk assessnent. Further, this |land use and these
exposure assunptions shoul d be used in devel opi ng renedi ati on
goal s.

The preanble to the NCP states that EPA will consider future
| and use as residential in many cases. |n general, residential
areas should be assuned to remain residential; and undevel oped
areas can be assuned to be residential in the future unless sites
are in areas where residential |land use is unreasonable. Oten
t he exposure scenarios based on potential future residential |and
use provide the greatest risk estimates (e.g., reasonabl e nmaxi num
exposure scenario) and are inportant considerations in deciding
whet her to take action (55 Fed. Reg. at 8710).

However, the NCP al so states that "the assunption of future
residential |land use nay not be justifiable if the probability



that the site will support residential use in the future is
small. "Sites that are surrounded by operating industria
facilities can be assunmed to remain as industrial area unless
there is an indication that this is not appropriate. Qher |and
uses, such as recreational or agricultural, nmay be used, if
appropriate. Wen exposures based on reasonable future | and

use are used to estinate risk, the NCP preanble states that the
RCD “shoul d include a qualitative assessnent of the |ikelihood
that the assuned future land use will occur"” (55 Fed. Reg. at
8710) .

Unaccept abl e environnental risks also may pronpt renedi a
action and nmay occur where there is no significant risk to human
health. Threats or potential threats to sensitive habitats, such
as wetlands, and critical habitats of species protected under the
Endangered Species Acts are especially inportant to consi der when
determ ni ng whether to take an action under CERCLA Section 104 or
106. Anbient Water Quality Oriteria for aquatic organisns are
chem cal -specific standards that will generally be considered
when determ ni ng whether to take an action based on the
environnmental risk of releases to surface waters.

NO- ACTI ON DECI SI ONS

If the baseline risk assessnent and the conparison of
exposure concentrations to chemcal -specific standards indi cates
that there is no unacceptable risk to human health or the
environnent and that no renedial action is warranted, then the
CERCLA Section 121 cl eanup standards for sel ection of a Superfund
remedy, including the requirenment to nmeet applicable or rel evant
and appropriate requirenents (ARARs), are not triggered. CERCLA
section 121 (a) requires only that those renedial actions that
are "determned to be necessary ... Under section 104 or ... 106

be selected in accordance with section 121." |f EPA
determnes that an action is necessary, the renedial action nust
attain ARARs, unless a waiver is invoked. O course, sites that
do not warrant action under CERCLA sections 104 or 106 nay
warrant action under another State or Federal statute, such as
RCRA subtitle Drequirenents for the appropriate closure of a
solid waste landfill.

The decision not to take action at an NPL site under section
104 and 106 shoul d al so be docunented in a ROD. The deci sion
docunent ati on process should include the preparati on of a
proposed plan for public comment, ROD and eventually a cl oseout
report and Federal Register deletion notice.

PO NT OF DEPARTURE WHEN ACTI ON WARRANTED

Once renedi al action has been determned to be warranted,



the results of the baseline risk assessnent may be used to nodify
prelimnary renedi ati on goals. These prelimnary goals are

devel oped at scopi ng based on ARARs and the 10(-6) cancer risk
poi nt of departure pursuant to NCP section 300.430(e)(2)(l).

USE O BASELI NE R SK ASSESSMENT TO MZDI FY PRELI M NARY REMEDI ATI ON
QQALS

Renedi ati on goal s devel oped under CERCLA section 121 are
general | y nmedi umspecific chemcal concentrations that wll pose
no unacceptabl e threat to human heal th and the environment.
prelimnary renedi ation goals are devel oped early in the R/FS
process based on ARARs and other readily available infornmation,
such as concentrations associated with 10(-6) cancer risk or a
hazard quotient equal to one for noncarci nogens cal cul ated from
EPA toxicity information. These prelimnary goals may be
nodi fi ed based on results of the baseline risk assessnent, which
clarifies exposure pathways and may identify situations where
cumul ative risk of multiple contamnants or multiple exposure
pat hways at the site indicate the need for nore or |ess stringent
cleanup levels than those initially devel oped as prelimnary
remedi ation goals. In addition to being nodified based on the
basel i ne ri sk assessnent, prelimnary renediation goals and the
correspondi ng cleanup | evels may al so be nodified based on the
gi ven waste nmanagenent strategy selected at the tinme of renedy
selection that is based on the balancing of the nine criteria
used for renmedy selection (55 Fed. Reg. at 8717 and 8718).

EARLY AND | NTERI M ACTI ONS

Early operable unit actions (e.g., hot spot renoval and
treatnent) and interimactions (e.g., tenporary storage or ground
wat er plune containment) may be taken to respond to an i mredi ate
site threat or to take advantage of an opportunity to
significantly reduce risk quickly (55 Fed. Reg. at 8705). For
exanpl e, an interimcontai nnent action nay be particul arly useful
early in the process for conplicated ground water renedi a
actions, where concentrations greater than MCLS provi de a good
indication that renmedi ation of a potential drinking water source
i s necessary; such quick renedial action is inportant to prevent
further spread of the contam nant plunme while a final ground
wat er renedy is being devel oped.

Early and interimaction RCDs do not require a conpl eted
basel i ne ri sk assessnent, although enough informati on nust be
avail able to denonstrate the potential for risk and the need to
take action. Data sufficient to support the interimaction
deci sion can be extracted fromthe ongoing RI/FS for the site and
set out in a focused feasibility study or other appropriate
docunent that includes a short analysis of a limted nunber of



alternatives (55 Fed. Reg. at 8704). These data shoul d include a
sunmmary of contam nants of concern, concentrations and rel evant
exposure information. A discussion shoul d acconpany these data
expl ai ning the need for imedi ate renedi al action based on the
presence of contamnation that, if left unaddressed in the
short-term either contributes imediate risk or is likely to
contribute to increased site risk or degradation of the
environnment/ natural resources. The early and interimaction
RODs shoul d note that sone exposure pathways at the site may not
be addressed by the action.

An interimaction ROD eventually nust be followed by a
subsequent RCD for that operable unit based on the conplete
RI/FS, that includes the baseline risk assessnent, in order to
docunment long-termprotection of human health and the environment
at that portion of the site. The interimaction ROD, however,
shoul d denonstrate qualitatively (and quantitatively if possible)
that there is a risk or potential for risk and explain howthe
tenporary neasures selected will address a portion of this risk.

DOCUMENTATI ON OF BASELI NE R SK ASSESSMENT RESULTS | N THE RCD

The Summary of Site R sks section of the ROD shoul d include
a discussion of the risks associated with current and future | and
use and a table presenting these risk |levels for each exposure
nmedi um (e.g., direct contact with soil by potential future
resi dents exposed via incidental soil ingestion and dernal
contact). In some situations, risks fromexposure via nore than
one nedium (e.g, soil and drinking water) will affect the same
potentially exposed individual at the sane tinme. It is
appropriate in these situations to conbine the risk that an
i ndi vidual nmay be exposed to froma site.

In addition to summari zi ng the baseline risk assessnent
information, the RCD (except no-action RODs) shoul d i ncl ude how
remedi al alternatives will reduce risks by achieving cl eanup
| evel s through treatnent or by elimnating exposures through
engi neering controls for each contam nant of concern in each
appropriate medi um

The Conparative Analysis shoul d i nclude a di scussion of each
of the nine criteria; consideration of risk is part of the
di scussion of several of the criteria. The discussion of overal
protection of human health and the environment should include a
di scussion of howthe remedy will elimnate, reduce, or control
risks identified in the baseline risk assessnent posed through
each pat hway and whet her exposure levels will be reduced to
acceptabl e levels. For exanple, if direct human contact wth
contamnated soil is identified as a significant risk at a site,
the ROD (except no-action RODs) shoul d indicate how the sel ected



remedy will elimnate or control exposures to ensure protection
of human health. The discussion of |ong-termeffectiveness and
per manence shoul d i ncl ude, where appropri ate, an assessnent of
the residual risk fromuntreated residual waste remaining at the
site. The short-termeffectiveness discussion shoul d address
risks during renedial action to those on-site and near by.

Finally, that part of the Decision Summary in the ROD that
focuses on the sel ected renedy shoul d show

° t he chem cal -specific renediation | evel and
correspondi ng chem cal -specific risk level (s) to be
attai ned at the conclusion of the response action and
the points (or area) of conpliance for the nedia being
addr essed; and

° The | ead agency's basis for the renedi ation |evel s
(e.g., risk calculation, ARARs).

The attached table, "Renediation | evels and Correspondi ng R sks,"
provides a direct nmeans of displaying this information for health
ri sks and, where appropriate, environnent protection (Table 1).
The tabl e shoul d be conpleted for all nedia for which the ROD
selects final cleanup levels. The table should serve as a
summary of text in the selected renedy section of the RCD

Deci sion Summary. For interimaction RODs, only qualitative
statenents nmay be possi bl e.

Addi ti onal guidance on the baseline risk assessnent and its
role in remedy selection is available fromseveral sources. For
gui dance on the baseline risk assessnent contact:

Davi d Bennett, Chief

Toxics Integration Branch (G5 230)
Hazardous Site Eval uation D vision

G fice of Energency and Renedi al Response
phone: (FTS) or (202) 475-9486.

For additional guidance on the interaction of the baseline risk
assessnent and Superfund renedy sel ection, contact:

Davi d Cooper

Renedi al Q(perati ons and Qui dance Branch (G& 220W
Hazardous Site Control D vision

G fice of Energency and Renedi al Response

phone: (FTS) 398-8361

commer ci al phone: (703) 308-8361.



For gui dance on enforcenent-|ead sites contact:

Stephen H |Is

Qui dance and Eval uation Branch (G5 510)
CERCLA Enforcenent D vision

G fice of Waste Prograns Enforcenent
phone: (FTS) or (202) 475-9803.

NOTI CEE  The policies set out in this nenmorandum are intended
solely as guidance. They are not intended, nor can they be
relied upon, to create any rights enforceable by any party in
l[itigation with the United States. EPA officials nay decide to
foll ow t he gui dance provided in this nmenmorandum or to act at
variance with the gui dance, based on an analysis of specific site
circunstances. Renedy sel ection decisions are nade and justified
on a case-specific basis. The Agency al so reserves the right to
change this guidance at any time w thout public notice.



TABLE 1

Remediation Goals and Corresponding Risks®

Final Remediation Levels® Corresponding Risk Levels®
Remediation  Point of Basis Chemical-Specific RME Risk’
Medium Chemical Level® Compliance' of Goal Cancer Non-Cancer
SOIL A 20ppm  All facility HI N/A 05
B 17.0 ppm  grounds Risk 1.0x10° N/A
C 5.0 ppm GW Risk N/A N/A
GROUND B 0.1ppm  Waste Risk 1.0x 107 N/A
WATER C 40 ppm  Management MCL 1.0x10° N/A
F 70ppm  Unit MCLG N/A 0.2
G 15.0ppm  Boundary MCL 6.0 x 10° 0.09
SEDIMENT Q 100.0 ppm Downstream Ecological N/A N/A
from point A Effects

a. Prepare summary sheets for selected remedy.

b. Final Remediation Levels are based on preliminary remediation goals
developed in the Feasibility Study (FS) (RI/FS Guidance 4.2.1) as modified
through the nine criteria evaluation and engineering design. In the process
of achieving remediation levels for each chemical, some chemicals will be
reduced to concentrations below their remediation levels.

¢. Chemical-specific risks correspond to associated remediation levels.
Risks do not consider effects of exposures to other chemicals or media.
If appropriate, risks may be summed to calculate media-specific risks.
Short-term effectiveness is not considered.

d. Cancer risks are measured as individual incremental lifetime; non-cancer
as Hazard Quotients.

e. Bases for values should be explained in the earlier Record Of Decision
(ROD) table.

f. Bases for location and method for determining attainment (e.g., maximum
value detected over area XYZ) should be explained in the description of the

selected remedy.

NZA - Not applicable



