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NOTICE

Development of this document was funded, wholly or in part, by the United
States Environmental Protection Agency under Contract No. 68-w8-0098.

1t has been subjected to the Agency's review process and spproved for
publication as sn EPA document.

The policies and procedures estavlished in this document sre intended
solely for the guidance of government personnel. They are not intended
snd cennot be relied upon to create any rights, substantive or proce-

" dural, enforceable by sny party in litigstion with the United States.

The Agency raserves the right to asct st varisnce with these policies and
procedures and to chapgo them st sny time without public notice.
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LOSSARY

ARAR ~ applicable or relevant and appropriate requirement

ATSDR - Agency for Toxic Substances and Disease Registry: “A branch of
the Centers for Disease Control that is responsible for preparing health
assesgments at sites.

CAA - Clean Air Act

CERCLA - Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, also known as Superfund: Amended in 1986 by the
Superfund Amendments and Reauthorization Act (SARA).

CLP - Contract Laboratory Program

CRL - central regional libo:atory

CRP - community relations plan

CWA - Clean Water Act

DQO - data quality objectives: Statements that specify the data needed
to support decisions regarding remedial response activities.

EMSL-LV - Environmental Monitoring Support Laboratory, Las Vegas
EPIC - Environmental Photographic Interpretation Center

ERA - expedited tosﬁonco action

ESI - exparded site investigation

FIT - field investigation team

FS - feasibility study

PSP - field sampling plan: Defines in detail the sampling and data
gathering activities to De used at a site. (See SAP.)

HSP - health and safety plan

IRIS - Integrated Risk Information Systeam

Lead agency - The agency, either the EPA, Federal agency, or appropriate
State agency having primary responsibility and authority for planning
and executing the ;caodiation at a site.

MCL - maximum contaminant level: Established under the Safe Drinking
water Ace.

xi
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MCLG - maximum contaminant level goal: Established under the Safe
Drinking Water Act.

MPRSA - Marine Protection Research and Sanctuaries Act

NAAQS - National Ambient Adr Qualiiy Standards

NCP - National Oil and Hazardcui Substances Contingency Plan
NEPA - National Environmental Policy Act

NIOSH - Hational Institute for Occupaticnal Safety and Health
NPDES - National qulutant Discharge Elimination System

NPL - National Priorities List: A list of sites identified for
remediation under CERCILA.

O&M - operation and maintenance
OSHA - Occupational Safety and Health Administration
OSWER -~ Office of S0lid Waste and Emergency Response

* - cancer potency factor: The lifetime cancer risk for eacn
additional mg/kg body weight per day of exposure.

. PRP - potentially responsible party

QA - quality assurance

QAPP - quality assurance project plan: A plan that describes protocols
necessary to achieve the data quality objectives defined for an RI.
(See SAP.)

QC - quality control

RAS - routine analytical services

RCRA - Resource Conservation and Recovery Act

RD - remedial design

RfD - The reference dose (RfD) is an estimate (with uncertainty spannirg
perhaps an order of magnitude) of a daily exposure to the human
population (including sensitive subgroups) that is likely to bg withous
appreciable risk of deleterious effects during a lifetime,

RI/FS - remedial investigation/feasidbility study

ROD - Record of Decision: Documents selection of cost-effective
Superfund-financed remedy. :

xii




OSWER Directive 93%%5.3-01

ng - Remedial Project Manager: The project manager for the lead
Federal agency.

SAP - sampling and analysis plan, consisting of a quality assurance
proj.ct plan (QA;p) and a field sampling plan (FSP).

SARA - Superfund Amendments and Reauthorization Act of 1986. (See
CERCLA.)

SAS - special analytical‘lcrvicos

SDWA - Safe Drinking Water Act

SI - site investigation

SITE - Superfund innovative technology evaluation
SOP - standard operating procedures

SOW - Statement of Work

SPHEM - Superfund public heaith evaluation manual
SWDA - Solid Waste Disposal Act

TAT - technical assistance team

zgs-- to be considered

- TCL -.tarqot compound list

TDM - technical directive memorandum

TSCA - Toxic Substances Control Act

HPRR'- work plan revision regquest

WDR281/040
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CHAPTER 1
INTRODUCTION -

1.1 PURPOSE OF THE RI/FS

The remedial investigation and feasibility study (RI/FS) process as
outlined in this guidance represents the methodology thst tho>Supo:£und pro-
gram has established for charscterizing the nature and extent of risks posed
by uncontrolled hszardous waste sites and for evalusting potential remedisl
options: This aspprosch should be viewed ss a dynsmic, flexible process tha:
can snd should be tailored to specific circumstances of individual sites; i-
is not a rigid step-by=-step spproach that must be conducted identically at
every site. The project manager's central responsibility is to determine
how best to use the flexibility built into the process to conduct an effic-
ient and effective RI/FS that schieves high quality results in o timely and
cost-effective msnner. A significsnt challenge project manasgers face in
o!tocti&oly menaging an RI/FS is the inherent uncertainties sssociated with
the remedistion of uncontrolled hszardous waste sites. These uncertainties
can be numerous, ranging from potentisl unknowns regerding site hydrogeclogy
and the actusl extent of contsminstion, to ehb performance of trestment and
‘engineering controls being considered ss part of the remedisl stratecy.
While these uncertainties foster » natursl desire to want to know more, this
degire eb-potos wvith the Superfund program's msndate to perform clesnups
within designated schedules.

The cbjective of the RI/FS process is not the unobtainsble goal of
removing 31l uncertainty, but rsther to gather informstion sufficient to
support an informed risk mansgemen: decision regarding which remedy sppears
to be most appropriste for s given site. The appropriste level of snalysis
to meet this objective can only be reached through constant strategic thinh-
ing and careful planning concerning the essential data needsd to reach 2

remedy selection decision. As hivpotheses are tested and either reiecte Cr
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confirmed, adjustments or choices as to the appropriate course for further

'invo;tiqations and analyses are required. These choices, like the remedy
' selection itself, involve the balancing of a wide variety of factors and th(

exercise of best professional judgment.

1.2 PURPOSE OF THE GUIDANCE

This guidance document is a revision of the U.S. Environmental Protec-

tion Agency's (EPA) Guidance on Remedial Investigations Under CERCLA (May

1985) and Guidance on Peasibility Studies Under CERCLA (June 1985). These

guidances have been consolidated into a single document and revised to

(1) geflect nev emphasis and provisions of the Superfund Amendments and
Reauthorization Act (SARA), (2) incorporate aspects of nev or revised guid-
ance related to aspects of remedial investigations and feasidbility studies
(R1/7Ss), (3) incorporate management initiatives designed to streamline the
RI/¥S process, and (4) reflect experience gained from previous RI/FS

projects.

) The purpose of this guidance is to provide the user with an overall
understanding of the RI/FS process. Expected users include EPA personnel,
State ;qcncico responsible for coordinating or directing activities at
National Priorities List (NPL) sites, potentially responsible parties (PRPs)
Federal faciiity coordinators, and consultants or companies contracted to
assist in R1/FS-related activities at WPL sites. This guidance describes

" the general procedures for conducting an ax/rs.I Where specific guidance is

currently available elsevhere, the RI/F$ guidance will simply highlight the
Rey points or concepts as they relate to the R1/PS process and refer the
user to the other sources for additional details.

1rhis guidance document does not typically sddress differences in the

general procedures (e.g., work plan preparation, reporting requirements)
betveen a Fund-financed and PRP-conducted RI/FS, and the flexibility
discussed for certain activities say not pertain to a PRP-conducted RI/FS.
Therefore, vhen PRPs are conducting an RI/PS, this guidance document must
be used in conjunction with the “"Interim Guidance on PRP Participation ir
the RI/FS Process” (see Appendix A).

1-2
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1.3 OVERVIEW OF CERCLA REAUTHORIZATION

SARA was signed by the President on October 17, 1986, to amend the
Comprehensive Environmental Response, Compensation, and Liibility Act of
1980 (CERCLA). While SARA did not change the basic structure of CERCLA, it
did modify many of the existing requirements and sdded new ones. References
made to CERCLA throughout this document should be interpreted ss mesning
"CERCLA #s amended by SARA."

Many of the new provisions under CERCLA having the grestest impact on
the RI/FS process are contsined in $121 (Clesnup Standards). Other notable
changes that also affect the RI/TS process sre contained in §104 (Response
Authorities, in psrticular Health-Related Authorieicsi. portions of §104 and
§121 regerding State involvement, $117 (Public Perticipation), §110 (Worker
ﬁrotoction Standards), and §113 (Civil Proceedings). Highlights of these
sections sre summarized below. |

1.3.1 Cleanup Standards

Section 121 (Clesnup Standards) states 2 strong statutory preference
for ron;dios that sre highly relisble and provide long-term protection. 1In
sddition to the requirement for remedies te be both protective of humar
health and the environment and cost-effective, additionsl remedy selection
considerations in $121(b) include:

° A preference for remedisl] actionsg that employ treatment that
permanently and significantly reduces the volume, toxicity, or
mobility of hazsrdous substances, pollutants, and contaminsnts as
8 principsl element

° Offsite transport and dispossl without treatment is the lesst
favored alternstive where practicsble treatment technologies are

available

1§
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0 The need to assess the use of permanent solutions and alternative
treatment technologies or resource recovery technologies and use
them to the maxisum extent practicable

Section 121(c) also requires @ periodic review of remedial actions, at
least every S years after initiation of such action, for as long as hazard-
ous substances, pollutants, or contaminants that may pose a threat to human
health or the environsent remain at the site. If it is determined during a
S-year reviev that the action no longer protects human health and the
environment, further remedial actions will need to be considered.

1.3.1.1 Applicable or Relevant and Appropriate Requirements

Section 121(4Q) (2) (A) of CERCLA incorporates into law the CERCLA
Compliance Policy, which specifies that Superfund remedial actions meet any
Federal standards, requirements, criteria, or limitations that are deter-
Bined to be legally applicable or relevant and appropriate requirements
(ARARS) . Also included is the new provision that State ARARS must be met if
they are more stringent than Federal requirements. TFederal statutes that
aze specifically cited in CERCLA include the Solid Waste Disposal Act (SWDA),
the 'rox.ic'Subouncu Control Act (TSCA), the Safe Drinking Water Act (SDWA),
the Clean Air Act (CAA), the Clean Water Act (CWA), and the Marine Protection
Resesarch and Sanctuaries Act (MPRSA). Additional guidance on ARARs is pro-
vided in the "CERCLA Compliance with Other Statutes” manual (U.S. EPA,

" Draft, August 1988).

Secticn 121(d) (4) of CERCIA identifies six circumstances under which
ARMRs nay be wvaived:

° The remedial action selected is only a part of a total remedial
action (interim remedy) and the final remedy will attain the ARAR

upon its completion.

o Compliance with the ARAR will result in a greater risk to human
health and the environment than alternative options.

1-4
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o Compliance with the ARAR is technically imprscticsble from an

engineering perspective.

o An alternative remedial action will attain sn equivalent standard
of performance through the use of another method or approach.

o The ARAR is & State requirement that the state has not
consistently spplied (or demonstrated the intent to apply
consistently) in similar circumstances. ‘

° For §104 Superfund-financed remedisl actions, complisnce withithe
"~ ARAR will not provide a» balance between protecting human heslch
and the environment and the availability of Superfund money for
response 3t other facilities.

1.3.1.2 Offsite Facilities

The new statutory roduizoaonts contained in §121(Q)(3) for scceptable
offsite disposal facilities, in most respects, incorporate previous Agency
policy. Offsite disposal facilities receiving contsminants must be in
coupliinco with Resource Conversation and Recovery Act (RCRA) and other
Federal and State laws., In addition, the unit receiving the waste must have
no releases to ground water, surface vater, or soil; other units that have
had relesses at the facility must be under an approved corrective sction
' program.

1.3.2 Heslth Assessments

Under CERCLA $104(i) (Health-Related Authorities), the Agency for Toxic
Substances and Disease Registry (ATSDR) must conduct o heslth sssessment for
every site proposed for inclusion on the NPL. The purpose of these heslth
sssessments is to assist in determining whether current or potentisl risk to
humsn heslth exists at » site and vhether sdditionsl information on human
exposure and associsted heslth risks is needed. The health assessment is
required to be completed "to the msximum extent practicable” before
completion of the RI/FS,
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1.3.3 State Involvement

Section 104(c) (3) (C) of CERCLA remains in effect requiring a 10-percer.
State cost share for remedial actions at privately operated sites and 50 pe
cent at publicly operated litll.l Section 104(c) (3) (A) and 104 (c)(6) of

- CERCLA provide that the ocperation and maintenance of ground- and surface-

watsr restoraticn measures be considered part of remedial action for up to
10 years after commencezent of operations or until remedial action is com-
plete, whichever is earlier. Therefore, such activities during the 10-year
period would be eligible for either S0 or 90 percent Federal funding
depending on whether the site was publicly or privatsly operated.

Section 121(d) (2) (A) of CERCLA specifies that mnre stringent State ARA!
apply if they are identified in a timely manner by the state. Section 121(:
requires EPA to develop requlations for substantial and meaningful State
involvement in the remedial response process and specifies certain minimum
requirements.

1.3.4 Community Involvement

Section 117 of CERCLA (Public Participation) emphasizes the importance
of early, constant, and responsive relations with communities affected by
Superfund sites and codifies, with some modifications, current communizy
relations activities applied at NPL sites. Snciuéauy. the law requires

'publication of a notice of any proposed remedial actior (proposed plan) in a

local newspaper of general circulation and a "reasonable opportunity” for
the public to comment on the proposed plan and other contents of the admini-
strative record, particularly the RI and the FS. In addition, the public is
to be afforded an opportunity for a public meeting. The proposed plan shoul
include a brief explanation of the alternatives considered, which will
usually be in the form of a summary of the F'S. Unlike the FS, however, the
proposed plan will also provide an explanation of the preliminary preference

laomodial Flanning activities for the RI/FS and remedial design continue tc
be 100 percert federally funded.
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for one of the options. Notice of the final plan adopted and an explanaticn
of any significant changes from the proposed plan are also required. CERCLA
alsc authorizes technical assistance grants for local citizens' qroups‘po:on-
tially affected by an NPL site. The grants are to be used in cbtaining
assistance in interpreting information on the nature of hafards posed by the
site, the results of the RI/FS, any removal actions, th¢ Record of Decision
(RCD) , and the remedial design and remedial action.

1.3.5 Administrative Record

Section 113 of CERCLA requires that an admini{strative record be estab-
lished "at or near the facility at issue.” The record is to be compiled
contemporanecusly and must be available to the public and inéludc all iﬁfor-
mation considered or relied on in selecting the remedy, including public |

comments on the proposed plan.

1.3.6 Worker Safety

Section 126(¢c) of CERCLA directed the Occupational Safety and Health
Administration (OSHA) to issue, within 60 days of the date of enactment of
SARA,‘an interim final rule that contains employee protection requirements
for workers engaged in hazardous waste operations. OSHA's interim final
rule (29 CFR 1910.120) vas published in the Federal Register on December 19,
1966, with full implementation of this rule required by March 16, 1987. The
worker safety rule will remain in effect until the final standard is issued
by OSHA and becomes effective.

1.3.7 Enforcement Authorities

Coeiion 122(e) authorizes EPA to use “"special notice™ procedures, which
for an R1/TS, establishes a 60-day moratorium period to provide time for
formal negotiation between EPA and the PRPs for comduct of the RI/FS acti-
vities. This 60-day period may be extended to 90 days if within the 60-day
time period, the potentially responsible parties (PRPs) provide EPA with a
good faith offer to conduct or finance the R1/FS..

>
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SARA sllows for sdministrative consent orders to be signed using the
suthorities of Section 122(4) (3) as pertsining to Section 104(b) without
having to make s finding of imminent and substantial endsngerment. Sec-
tion 104(a) (1) outlines specisl requirements for » PRP-lesd RI/FS. These
requirements include: msking the determination that » PRP is qualified to
perform the RI/FS; srrsnging for s third party to sssist in oversight of th
RI/FS; and requiring thst PRPs psy for third party ovoraiqht.1

1.4 THE RI/FS PROCESS UNDER CERCLA

Although the new provisions of CERCLA have resulted in some modifica-
tions to the RI/FS process, the bassic components of the process remsin in-
tsct. The RI continues to serve ss the mechanism for eolloctiﬂq data to
characterize site conditions; determine the nature of the waste; assess risi
to human health snd the environment; snd conduct trestability testing ss
necessary to evaluate the potentisl performance and cost of the trestment
technologies that are being coniido:od. The latter a2lso supports the desig:
of seslected remadies. The FS continues to serve ss the mechanism for the:
developaent, screening, and detailed evalustion of slternstive remedial

sctions.

The various steps, or phases, of the RI/FS process and how they have
been modified to comply with the new provisions in CERCLA are summarized
below. It is important to note that the RI and IS asre to be conducted con-

‘currently and that data collected in the RI influence the development of

remedial slternatives in the IS, which in turn affects the data needs and
scope of treatability studies snd sdditionsl field investigations. Two con-
cepts are essentisl to the phased RI/FS approsch. FPFirst, dats should gener-
ally be collected in seversl stages, with initial dets collection efforts
usually limited to developing s genersl understanding of the site. As o
bessic understanding of site chsracteristics is schieved, subsequent dsta
collection efforts focus on filling idintifiod geps in the understanding of

lspecific gquidance on PRP participation in the RI/FS process is found in
Appeandix A. Detailed guidance on PRP oversight is currently under
preparation in the Office of Solid Waste snd Emergenc; Response (OSWEIF).

1-8
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site characteristics and gathering information necessary to evaluate reme-
dial al<ernatives. Second, this phased sampling approach encourages idenc-
ification of key data needs as early in the process as possible to ensure
that data collection is alvays directed toward providing information :cie-
vant to selection of a remedial action. 1In this way the overall site
characterization effort can be continually scoped to minimize the collection
of unnecessary data and maximize data quality.

Because of the interactive and iterative nature of this phase of the R:
and FS process, the sequence ¢f the variocus phases and associated activities,
as described below and presented in Figure 1l-1, will frequently be less dis-
tinct in practice. A generic timeline intended to illustrate the phasing of
RI/FS activities is presented in Figure 1-2. The actual timing of individual
activities will dopond on specific site situations.

1.4.1 Scoping

Scoping is the initial planning phase of the RI/FS process, and many of
the planning steps begun here are centinued and refined in later phases of
the RI/FS. Scoping activities typically begin with the collection of exisc-
ing site data, including data fram previous investigations such as the pre-
liminary assessment and site investigation. On the basis of this informatic:,
site management planning is undertaken to preliminarily identify boundaries
of the study area, identify likely remedial action objectives and whether
-+ interim actions may be necessary or appropriate, and to establish vhether
the site may best be remedied as one or s-vn:il separate operable units.
Once an overall management strategy is agreed upon, the RI/PFS for a specific
project or the site as a vhole is planned. Typical scoping activities
include:

o Initiating the identification and discussion of potential
ARARS with the support agency

© Determining the types of decisions to be made and identifying
the data and other information needed to support those

decisions

1-9
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o Assembling a technical advisory coemittee to assist in these
activities, to serve as a review board for important
deliverables, and to monitor progress, as appropriate, durin
the study

o Preparing the work plan, the sampling and analysis plan (SAP
(vhich consists of the quality assurance project plan (QAPP)
and the field sampling plan (FSP)), the health and safety
plan, and the community relations pian

Chapter 2 describes the varicus steps in the scoping process and gives
general information on work-planning methods that have been effective in
planning and executing past RI/TSs.

1.4.2 Site Characterization

During site characterization, field sampling and laboratory analyses
are initiated. Field sampling should be phased’ so that the results of the
initial sampling efforts can be used to refine plans developed during scopi:
to better focus subsequent sampling efforts. Data quality objectives are
revised as appropriate based on an improved understanding of the site to
facilitate a more efficient and accurate characterization of the site and,
therefore, achieve reductions in time and cost.

A preliminary site characterization summary is prepared to provide the
lead agency with informstion on the site early in the process before prepar:
tion of the full RI report. This summary vwill be useful in determining the
feasibility of potential technologies and in assisting both the lead and
support agencies with the initial identification of ARARS. It can also be
sent to ATSDR to assist that agency in performing the health assessment for
the site.

1:mphasis is placed on rapid turnaround of sampling results to avoid the
need to remotilize and reprocure contractors.

1-12
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A baseline risk assessment is developed to jdentify the existing or
potential risks that may De posed to human health and the environment by the
site. This assessment 3130 serves to support the evaluation of the no-actior
alternative by documenting the threats posed by the site based on expacted
exposure scenarics. Because this assessment identifies the'primary health
and environmental threats at the site, it also provides valuable input>to
the development and evaluation of alternatives during the FS. Site charac-
terization activities are described in Chapter 3.

1.4.3 Development and Screening of Alternatives

The development of alternatives usually begins during or soon after

'scoping, when likely response scenarios may first be iderntified. The devel-
opment of alternatives requires (1) identifying remedial action cbjectives:
(2) identifying potential treatment, resource recovery, and containment tech-
nologies that will satisfy these cbjectives; (3) screening the technologies
based on their effectiveness, implementability, and cost; and (4) assembling
technologies and their associated containment or disposal requirements into
alternatives for the contaminated media at the site or for the operable unit.
Alternatives can be developed to address contaminated medium (e.9., ground
yatox).‘a specific area of the site (e.9., a waste lagoon or contaminated
hot spots), or the entire site. Alternatives for specific media and site
areas either can be carried through the FS process separately or combined
into couprohbnsivc alternatives for the entire site. The approach is flex-
.ible to allow alternatives to be combined at various points in the process.

As practicable, a range of treatment alternatives should be developed,
varying primarily in the extent to which they rely on long-tern managemernt
of residuals and untreated vastes. The upper bound of the range would be ar
alternative that would eliminate, to the extent feasible, the need for any
long-~term management (including sonitoring) at the site. The lower bound
would consist of an alternative that involves treatnment as a principal
element (i.e., treatment is used to address the principal threats at the
site), but some long-term management of portions of the site that did not
constitute "principal threats” would be required. Between the upper arc
lower bounds of the treatment range, alternatives varying in the type and

\

1-13
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degrees of trestment and associsted contsinment/disposal roqui;omonts should

be include? as sppropriste. In addition, one or more containment option(s)

involving little oz no treatment should be developed as appropriste, and »
no-sction alternstive should slways be developed.

Once potentisl alternstives have been developed, it may be necessary to
screen out certain options to reduce the number of slternstives that will be
snalyzed in detail in order to minimize the resources dedicated to evalu-
ating options that sre less promising. The necessity of this screening
effort will depend on the number of slternatives initially developed, which
will depend partislly on the complexity of the site snd/or the number of
svailasble, suiteble technologies. Por situstions in which it is necessary
to reduce the initisl number of slternstives before beginning the detailed
snalysis, a range of alternatives should be preserved, ss practicsble, so
that the decisionmeker coan be presented with » variety of distinct, viable
options from which to choose. Thée screening process involves evasluating
slternatives vith respect to their effectiveness, implementability, and cost
It is ususlly done on » genersl basis end with limited effort (relstive to
the detailed anslysis) becsuse the information necessary to fully evaluate
the alternatives iay not be complete at this point in the process. The
development and screening of alternstives is discussed in Chapter 4.

1.4.4 Treatability Ihvostigotions

Should existing site and/or trestment dats be insufficient to adeguztel:
evaluste alternstives, trestsbility tests may be necessary to evasluate 2
particular technelogy on specific site westes. Generally, trestability test:
involve bench-scale testing to gether information to assess the feasibility
of » technology. In 2 few situstions, e pilot-scsle study may be necessary
to furnish performance dasts and dovolép better cost estimates so that o
detsiled analysis can be performed and » remedial asction can be selected.

To conduct » pilot-scale test snd keep the RI/FS on schedule, it will usuall,
be necessary to identify snd initiste the test at an early point in the
process. Treatability investigations are described in Chapter 5.

1-14
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1.4.5 Detailed Analvsis

Once sufficient data are avasilable, alternatives are evalusted in
detail with respect to nine evalustion criteris that the Agency has
developed to address the statutory requirements snd preferences of CERCLA.
The alternatives are snalyzed individually sgainst esch criterion snd then
compared against one another to determine their respective strengths and
wesknesses and to identify the key tradeoffs that must be balanced for that
site. The results of the detailed snalysis are summarized and presented to
the decisionmaker so that an sppropriaste remedy consistent with CERCLA can
be selected. The detailed analysis of oltornativos is described in

Chapter 6.
1.5 SPECIAL SITES

The use of treatment technologies and, therefore, the development of a
complete range of options, may not be practicable at some sites with lirge
volumes of low concentration wastes (e.g., large municipsl lendfills or
mining sites). Remedies involving trestment st such sites may be prohibi-
tively expensive or difficult to implement. Therefore, the range of aslter-
natives initiaslly developed may be focused primerily on various contsinment
options. Although this guidance does not specifically state how 3ll such
sites should be addressed, factors are discussed that can be used, »s appro-
priate, to help guide the development and evaluastion of slternatives on a

'cqso-by-caso basis.
1.6 COMMUNITY RELATIONS

. Community relations is s useful and important aspect of the RI/FS
process. Community relations activities serve to keep communities informed
of the activities at the site and help the Agency anticipste and respond to
community concerns. A counpnity relations plan is developed for a site as
the wvork plan for the RI/FS is prepared. The community relations plan is
based on interviews with interested people in the community and will provide
the quidelines for future community relations sctivities at the site. At 3

1-15
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minigup, the plan must provide for » site mailing list, » conveniently
located place for access to all public informstion about the site, an oppor-
tunity for & public meeting when the RI/TS report and proposed plan sre
issued, and # summary of public comments on the RI/FS report and proposed
plan and the Agency's response to thoss comments.

The specific community relstions requirements for each phase of the
RI/TS are integrated throughout this gquidance document since they are paral-
lel ﬁo snd support the technicel ectivities. Each chapter of this guidance
has » section diseussin§ community relations requirements sppropriste to
that specific phase of the RI/FS. Additionsl program requirements are
described in the draft of Community Relations in Superfund: A Handbook
(U.S.EPA, Interim, June 1988),

1.7 LEAD AND SUPPORT AGENCY

Throughout this guidance the terms "lead sgency” and “"support agency”
are used to reflect the fact that either ERA or s Stste or Federsl facility
can have the lesd responsibility for conducting an RI/FS. The support agenc
bluys 8 review and concurrence role and provides specific information, such
88 ARARS. The roles of the lead and support agencies in each phase of the
RI/FS process are described st the end of esch chapter.

1.8 REMECIAL PROJECT MANAGER ROLE AND RESPONSIBILITIES

The Remediasl Project Mansger's (RPM's) role in overseeing an PI/FS in-
volves, to @ Ioréo extent, ensuring that the work progresses sccording to
the priorities snd cbjectives established during site management #nd projec:
planning. This role requires planning project scopes esrly and deriving
cost estimates for the specific tasks and activities described in the State-
ment of Work (SOH).1 It is the RPM's responsibility to develop reslistic
cost estimates, monitor and control contractor expenditures, and manage

1oswrn is developing cost estimatinc guides and » reference document for use

by RPMs that will provide historical sverages for the cost of the var.ous
RI/FS tasks.

1-16
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changing site conditions within the allocated budget. The RPM facilitates
the interactions among EPA staff, State representatives, contractor per-

" sonnel, PRPs, and the public to ensure that all involved parties are aware
of their roles and responsibilities. Throughout the following chapters, and
particularly in the discussions of scoping (Chapter 2) and site characteriza-
tion (Chapter 3), suggestions sre provided to guide the RPM in developing
spproaches for conducting RI/FSs so that high-quality deliversbles are pro-
duced in a3 timely and cost-effective manner. Additional suggestions specifiz
to management of RI/FSs may be found in the Superfund Federal-Lead Remedial
Project Manasgement Handbook (U.S. EPA, December 1986) snd Superfund State-
lead Remedial Project Management Handbook (U.S. EPA, December 1986). Over-

sight responsibilities for PRP-lead RI/FSs are outlined in Appendix A of

this guidance.

WDR314/035
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CHAPTER 2
SCOPING THE RI/FS

2.1 INTRODUCTION

Scoping is the initial planning phase of site remediation and is begqu-,
at least informally, by the lead agency's RPM as part of the funding alloca-
tion. and planning process. The lead and support agencies should meet and,
on the basis of aveilable information, begin to (1) identify the types of
actions that msy be required to address site problems; (2) identify whether
interim actions aro.nocossaty or appropriste to mitigate potential thrests,
prevent further environmental degrsdation, or rapidly reduce risks
significantly, and (3) identify the optimal sequence of site actions and
investigative activities.

Once the lesd and support agencies initially a§toc on 8 general approach
for managing the site, the next step is to scope the project(s) and develop
specific project plans. Project planning is done to:

©  Determine the types of decisions to be made

° Identify the type and quality of data (data quality cbjectives
(DQOs)] needed to support those decisions

o . Describe the methods by which the required datas will be obtained
and snalyzed

o Prepsre project plans to document methods and procedures
The activities described sbove relate directly to the establishment of

DQOs~-staterents that specify the type and quslity of the dats needed to
support decisions regarding remedisl response activities. The aestablishmer:

4
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of DQOs is discussed in detail in Dats Quality Cbjectives for Remediasl

‘Response Activities (U.S. EPA, March 1987, heresfter referred to as the DX

Guidance).

The sbility to sdequately scope & specific project is closely tied to
the amount and quality of aveilable informstion. Therefore, it is importar

to note that the scope of the project and, to some extent the specific pro:
ect plans, are developed iteratively (i.e., as new informstion is acquired
or nev decisions are made, dats requirements asre reevsluated and, if appro-
priste, project plans are modified). 1In this way, scoping helps to focus
sctivities snd stresmline the ni/rs. theredy preventing needless expenditu:
and loss of time in unnecessary sampling snd snalyses.

Figure 2-1 shows the key steps in the scoping ptocost.1
2.2 PROJECT PLANNING

Once » genersl site msnagement approsch hes been sgreed upon, planning
can begin for the scope of » specific project. The specific sctivities
conducted during project planning 1ncludo:2

° Meeting with lesd agency, support agency, and contractor personne
to discuss site issues and assign responsibilities for RI/FS
activities '

° Collecting and snalyzing existing data to develop » conceptual
site model that can be used to assess both the nature and the
extent of contamination snd to identify potentisl exposure
pathways snd potentiasl human heslth and/or environmental recep:or

1500 Appendix A for » delinestion of responsibilities between the lead

agency and the PRPs during the scoping process.

For s PRP-lesd RI/FS the PRPs are typically responsible for these activi-
ties except for conducting community interviews. This responsibility res:
with the lesd agency. Specific activities performed by the PRPs durirc
scopinc are determined during the negotiation period and should be specifi
in the agreement betwean the PRPs and the leasd sgency.

2
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Initisting limited field investigations if aveilable dats sre
inadequate to develop a conceptusl site model and sdequately scop«
the project

Identifying the potentisl remedisl sction objectives and likely
remedisl action slternatives for the specific project

Preliminsrily identifying the ARARs expected to apply to site
characterization and site remedistion sctivities

Determining dats needs and the level of snalyticsl and sampling
certainty required for sdditional dsts if currently aveilsble dat:
are insdequste to conduct the rs

Identifying the need and the schedule for trestadility studies to
better screen snd define potentisl remediasl slternstives

Designing s dsts collection program to describe the selection of
the ssmpling approsches and snalyticsl options. (This selection
is documented in the SAP, which consists of the PSP snd QAPP
elements.)

Developing » work plan that documents the scoping process and pre-
sents anticipsted future tasks

Identifying and documenting health and safety protocols required
during field investigations and preparing » site health and safety
plan

Conducting cosmunity interviews to cbtain information that can be
used to develop 3 site-specific community relations plan that
documents the objectives and approsches of the community relations

program

2=4
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2.2.1 Conduct Project Meeting

To begin project planning, a meeting should be held involving key man-
agement from the lead and support agencies. The purpose of this meeting is
tc allow key personnel to become involved in initial planniftg decisions and
give them the opportunity to discuss any special concirns that may be asso-
ciated with the site. Furthermore, this meeting should set a precedent for
the involvement of key personnel periodically throughout the project. Addi-
tiocnal attendees should include contractor personnel who will be conducting
the RI/FS and performing the risk assessment, Natural Resource Trustee repre-
sentatives, when applicable, and individuals with prior experience at the
site [e.g., the field investigation team (FIT)] or other similar sites who
may be able to provide additional insight into effective techniques for

addressing potential site problems.

2.2.2 Collect and Analyze Existing Data

Before the activities necessary to conduct an RI/FS can be planned, it
is important to compile the available data that have previously been col-
lected for a site. These data will be used to determine the additional work
that needs to be conducted both in the field and within :ho community. A
thorough search of existing data should help avoid duplication of previous
efforts and/or lead to a remedial investigation that is more focused and,
therefore, more efficient in its expenditure of rescurces.

Intormation descridbing hazardous waste sources, migration pathways, and
human and envizronmental receptors for a given site is available from many
sources. Some of the more useful socurces are listed in Table 2-1. Site
1hvostiqation (81) datal gathered in the hazard ranking process (the process
by which a site is listed on the NPL) may be located in files maintained by

lrhc expanded site investigation (ESI) conducted by the pre-ramedial progranm

will provide valuable data (e.g., geophysics, surveys, well inventories)
and should serve as an important source of information during the scopirng
process fcr establishing the hypotheses to be tested concerning the nacture
and extent of contamination.

2=5
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OSWER Directive 91355

the EPA Regional offices, the FIT, the technical assistance team (TAT),

contractors, and the state.

Data relating to the varieties and quantities of hszasrdous wastes
disposad of at the site should be compiled. The results from any previous
sampling events should be summarized in terms of physical and chemicsl char-
acteristics, contaminants identified, and their respective concentrations.
Results of environmental sampling st the site should be summarized, and evi-
dence of soil, ground water, surface water, sediment, air, or biotic corntap:i-
nation should be documented. If sveilsble, informstion on the precision ard
accuracy of the data should be included.

Records of disposal practices snd operating procedures at the site,
including historical photograprs, can be reviewed to identify locations of
waste materials onsite, waste haulers, snd waste generators. If specific
waste records are absent, waste products that may have been disposed of at
the site can be identified through 2 review of the manufacturing processes

of the wsste generstors.

A surmary of existing site-specific #nd regional informstion should e
compiled to help identify surface, subsurface, stmospheric, and biotic
migration psthways. Compiled informastion should include geoclogy, hydro-
geology, hydrology, meteorology, and ecology. Regional informstion can help
to identify background soil, water. and air qQuality charscteristics.

Data on human and environmental receptors in the ares surrounding the
site should be ee-ptlod; Demographic snd land use informstion will help
identify potentisl human receptors. Residentisl, municipel, or industrial
wells should be located, and surface water uses should be identified for
surrounding sress and sress downstresm of the site.

Existing information describing the cozmon flors and fauna of the site
and surrounding sreas should be collected. The location of sny threatened,
endangered, or rare species, sensitive environmental asress, or critical
habitats on or nesr the site should be identified. Available results fror

.3
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sny previous biological testing should be compiled to document sny known
ecological effect such 88 scute or chronic toxicity or bicsccumulation in

the food chain.

Once the available dsts have been collected, they are snalyzed to
(1) establish the physicel characteristics of s site to help determine the
scope of future sampling efforts; and (2) conceptuslly model potentisl expo-
sure pathways snd receptors to #ssist in the preliminary sssessment of risk
snd the initisl identificstion of potentisl remedial technologies. Each of
these uses is discussed below.

2.2.2.1 Establish Physical Characteristics of the Site

The snalysis of existing date serves to provide » better understanding
of the nature and extent of contaminstion and aids in the design of remediasl
investigation tasks. 1If quality assurance informstion on existing ssmpling
data is aveilsble, it should be reviewed to sssess the level of uncertainty
associsted with the dste. This is important to establish whether ssmpling
~ will be needed to verify or simply supplement existing dsts. Important fac-
tors to consider when reviewing existing datas sre the comparability of the
data (019., time of ssmpling), the snalyticsl methods, the detection limits,
the analyticsl laborstories, and the sample collection and handling
nothods.l

- Existing data should be used to develop # site description, which should
include iocation, ownership, topography, geclogy, land use, waste type, esti-
mates of waste volume, and other pertinent detsils. The site description
should also include » chronology of significent events such as chemicsl stor-
age and disposal practices, previous site visits, ssmpling events, regulatory
violations, legal sctions, and changes in ownership. 1In addition, informe-
tion concerning previous cleanup actions, such #s removal of containerized
wvaste, is often valuable to:'do:otnininq the characteristics of any wastes

Icha:dloss of the origin and quality of existing data, they typically are
useful in conssructing hypotheses to be tested concerning the nature and
extent of contamination.
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or contaminated media remaining at the site. All sources of information or

data should be summarized in a technical memorandum or retained for

inclusion in the RI repore,

2.2.2.2 Develop s Concesptusl Site Model

Information on the waste sources, pathways, and receptors at a size is
used to develop 8 conceptusl understanding of the site to evaluste potential
risks to humsn heslth and the environment. The conceptusl site model should
include known and suspected sources of contamination, types of contaminarcs
and affected medis, known and potential routes of aigrastion, and known or
potential human and environmental recepters. This effort, in addition to
assisting in identifying locations where sampling is necessary, will also
assist in the identification of potentisl remedial technologies. Additional
inférﬁation for evaluating exposure concerns through the use of s conceptual
model is provided in the DQO Guidance. An example of a conceptual model is
provided in Figure 2-2.

2.2.2.3 Determine the Need for and Implement Limited Additional
Studies

If the conceptual understanding of a site is poor and the collection of
site-specific dats would grestly enhance the scoping effort, a limited field
investigation may be undertaken ss an interim scoping task prior to develop-
"ing the work plan.1 Normally, the investigstion is limited to essily ocbtain-
able data, vhere results can be schieved in s short time. Examples of tasks

are ss follows:
° Preliminery gecphysical investigations

o Residentisl, industrisl, and agricultursl well sampling and
analysis

1Tha specific procedures for initisting limited field investigation will be
dependent on the lesd agency's sdministrative and contractual requirements.

2=9
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o Measursment of well-water level, gampling (only for pre-exist:.ng

monitoring wells), and analysis

o Limited sampling to determine the need for wvaste treatabilicy
studies . -
o Air monitoring

° Site mapping

] Preliminary ecclogical reconnaissance

‘2.2.3 Davelor Prelimina Remedial Action Alternatives

Once the existing site information has been analyzed and a conceptual
understanding of the site is cbtained, potential remedial action objectives
should be identified for each contaminated medium (Chapter 4 presents exam-
ples of remedial action objectives) and a preliminary range of remedial
action alternatives and associated technologies should be identified. This
identification is not meant to be a detailed investigation of alternatives.
Rather, it is intended to be a more general classification of potential
remedial actions based upon the initially identified potential routes of
exposure and associated receptors. The ideantification of potential tech-
nologies at this stage will help ensure that data needed to evaluate thexm
. (e.g., Btu value of wastes fo evaluate thermal destruction capabilities) can
be collected as early as possible. In addition, the early identification of
technologies will allow earlier dotoziinationa as to the need for
treatability studies.

Technologies that aay be appropriaste for treating or disposing of wastes
should be identified along with sources of literature on the technologies'
effectiveness, applications, and cost. Further assistance in the investiga-

tion of technologies is provided in the Technology Screening Guide for

2-11
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Treatment of CERCLA Soils and Sludges (U.S. EPA, September 1988). Inno-

vative technologies and resource recovery options should be included if they

appear feasible.

To the extent practicable, a preliminary list of broadly defined alter-
natives should be developed that reflects the goal of presenting § range of
distinct, viable options to the decisionmaker. This list would therefore
include a range of alternatives in which treatment that significantly
reduces the toxicity, mobility, or volume of waste is a principal element;
one or more alternatives that involve containment with little or no treac-
ment: and a no-action alternative. The list skould be limited to only those
alternatives that are relevant and carry some significant potential for
being implemented at the gite. In this way, the preliminary identificatior.
of remedial actions will allow an initial identification of ARARs and will
help focus subsequent data-gathering efforts.

Involvesent of the various agencies at this time will help in identify-
ing remedial alternatives and scoping field activities. The development of

alternatives is descridbed in more detail in Chapter 4 of this document.

2.2.4 Evaluate the Need for Treatability Studies

If remedial actions involving treatment have been identified for a
site, then the need for treatability studies should de evaluated as early as
possible in the RI/FS process. This is because many treatability studies,
especially pilot testing, may take several months or longer to complete. If
a lengthy study is required and is not initiated early, completion of the FS
zay be delayed.

The initial activities of treatability testing include researching
other potentially applicable data, designing the study, and procuring
vendors and equipment. As appropriate, these activities choulé occur corn-
currently with site characterization efforts so that if it is determined
that a potential technology is not feasible, and planned treatability ac<ivi-
ties for this technology can be terminated. Chapter 5 provides guidance or
scoping treatabilicy studies.

=12
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2.2.5 aggi; Preliminary Identificatiorn of ARARS and To Be Considered
(TBC) Information ‘

A preliminary identification of potential ARARS and TBC information in
the scoping phase can assist in initially identifying remedial alternatives
and is useful for initiating communications with the supéort agency to faci-
litate the identification of ARARS. Furthermore, early identification of
potential ARARS will allow better planning of field activitios.l Because of.
the iterative nature of the RI/FS process, ARAR identification continues
throughout the RI/FS as a better understanding is gained of site conditions,
site contaminants, and remedial action alternatives.

ARARS may be categorized as chemical-specific requirements that may
define acceptable exposure levels and therefore be used in establishing pre-
liminary remediation goals; as location-specific requirements that may set
restrictions on activities within specific locations such as floodplains or
wetlands; and as action-specific, which may set controls or restrictions for
particular treatment and disposal activities related to the management of
hazardous wastes. The document, "CERCLA Compliance with Other lLaws Manual”
(U.S. EPA, Draft, May 1988), contains detailed information on identifying
‘and complying with ARARS. |

Potential chemical- and location-specific ARARS are identified on the
basis of the compilation and evaluation of existing site data. A pre-
‘1iminary evaluation of potential action-specific ARARsS may also be made to
assess the feasibility of remedial technologies being considered at this
time. 1In addition 20 Federal ARARS, more stringent State ARARS must also be
identified. Other Federal and State criteria, advisories, and gquidance and
local ordinances should also be considered, as appropriate, in the develop-
ment of remedial action alternatives.

1In addition, compliance with certain environmental statutes (e.g., the
National Historic Preservation Act) is simplified with early consultation
with the responsible Federal agency.

2-11
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For documentstion purposes, & list should be msintasined of potential
ARARs as they sre identified for a site. As the RI/FS progresses, each ARAR
will need to be defined. The assistance of the appropriste support sgency
should be sought in identifying support sgency ARARs #nd confirming their
applicability or relevance and sppropristeness.

2.2.6 ldentify Dasts Needs

The identification of dats needs is the most importent part of the scog-
ing process. Dats needs sre identified by evsluating the existing dats and
determining what additionsl data sre necessary to characterize the site,
develop s better conceptusl understanding of the site, better define the
ARARS, narrow the zonge of remedisl slternatives that have been idercifiec,
and support enforcement activities.

The need for sdditional site dats is eveslusted relative to meeting the
site-specific RI/TS cbjectives. In genersl, the RI/FS must obtain data to
define source sreas of contamination, the potentisl psthweys of migration,
and the potential receptors and associsted exposure psthways to the exter:

. necCessary to:

-] Determine whether, or to what extent, & threat to human health or
the environment exists

o0  Develop snd evaluste remedisl alternstives (including the no-
sction alternative)

° Support future enforcement or costerecovery sctivities
If sdditional data sre needed, the intended uses of the dats aré iden-
tified, strategies for ssmpling and snalyses aze developed, DQOs sre estab-

lished, and priorities are asssigned bccordinq to the importance of the daca
in meeting the cbjectives of the RI/FS.

2-14
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The possible uses of the dats include the following:

' Monitoring during implementation
Health and safety planning
Site characterization
Risk assessment
Evaluating slternatives
Determining the PRP
Engineering the design of slternatives

0O O 0 0 o o o

A more complete description of the data uses and their appropriate
analytical levels (Figure 2-3) can be found in the OQ0 Guidance.

Setting priorities for data use helps to determine the highest level of
confidence required for each type of data. For exsmple, sdditional data on
soil contaminstion may be necessary for all the uses listed above but may be
of highest priority for risk sssessment and evalustion slternatives. Within
these two use categories, the evaluation of slternatives nay‘roqui:c a8 much
greater level of confidence in the contaminant types and concentrations on-
site so that cost estimates for treatment can be prepared to meet or aprroach
the goal of a +50 percent/=30 percent accuracy level. As » result, data
needs specifying the level of sllowable uncertainty would be set for the
evaluation of alternatives use category and would therefore provide an
scceptable level of confidence for the remaining data uses.

Sensitivity snalyses may be useful in evaluating the acceptable level
of uncertainty in data. Criticsl pcrahoto:s in any of the use categories
can be varied over a probable range of velues that were identified in the
conceptual site model sand that determine the effect on meeting the RI/FS
objectives. fo: exanple, preliminsry treatment costs for contsminsted soil
can be calculated for various contsminant types snd volumes. The sensiti-
vity that contaminsant volume and type has on trestment cost can be sssessec
so that sufficient site characterization dats sre collected to allow costing
of trestment slternatives during the FS using 8 goal of +50 percent/

=30 percent cost accuracy.

2-15
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In the development of dats requirements, time and resource constrain-s
 must be balanced with the desired confidence level of the dsta. The tyrn-
sround time necessary for certain analyticsl procedures may, in some cases,
preclude achieving the original level of confidence desired.

Likewigse, resource constraints such as the svsilability of a laboratory,
sampling and snalysis equipment, and personnel may slso influence the deter-
mination of dats requirements. Becsuse of the high cost of sempling ari
snalysis for contaminants on the hazardous substances list, data scquisiticrn
should be focused only on the dats quality and quantity necessary and suffic-
ient to meet the RI/FS objectives. It is slso important to 4o any necessary
logisticsl planning once data needs are identified. For exsmple, if it will
be necessary to acquire serisl photographs to sdequately evaluate ¢ site, i*
should be noted esrly in the process so that the ascquisition can begin early.

2.2.7 Design s Data Collection Program

Once the level of confidence required for the dats is established, stra-

tegies for sampling and analysis can be developed. The identification of
. sampling requirements involves specifying the sampling design; the samplinc
method; sample numbers, types, and locations; and the level of sampling qual-
ity corntrol. Data may be collected in multiple sampling efforts to use re-
sources efficiently, and the level of sccurscy may incresse as the focus of
sampling is narrowed. The determination of snslytical requirements involves
'spocifyinq the most cost-effective analytical method that, together with the
ssmpling methods, will meet the oversll dsts needs for the RI/FS. Data qual-
ity requirements specified for sempling and snalysis include precision,
accuracy., zoprosontotivoniss, completeness, and comperability. |

A description of the methods to be used in analyzing dats obtained dur-
ing the RI should be included in a SAP. The level of detsil possible in
defining the data evalustion tasks will depend on the quality of the site
conceptual model. If the site is well understood, dsts evaluation techniques
should be specified snd described. This informstion is especislly important
if numericsl modeling is anticipsted. 1If little existing information is

availsble, the task descriptions may be very genersl, since it may not be

2=-17
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clear which dats evalustion techniques will be sppropriste. 1If informstion

is lacking, descriptions of potential evalustion techniques could be in-
cluded, and in sddition to describing site charscterization techniques,
methods to be used in the risk sssessment should also be described.

2.2.8 Develop 8 WNork Plan

Tasks to be conducted during the RI/FS should be identified and docu-

through the completion of the RI/FS, the level of detsil with which specific
tasks can be described during scoping will depend on the smount and quality
of existing dsts. Therefore, in situstions in which sdditionsl dats sre
needed to adequately scope the dov‘lopnont and evaluation of slternatives,
exphasis should be placed on limiting the level of detail used to describe
these subsequent tasks #nd simply noting thet the scope of these sctivicies
will be refined later in the process. This will reduce the time needed to
prepare and review the initisl work plan. As the RI/PS process progresses
snd » better understanding of the site is gained, these task descriptions
cen be refined. The preliminary descriptions of tasks needed to complete
the RI/FS should be documented in the work plan and can be used ss » basis
for acﬁodultnq and estimating the RI/FS budget.

2.2.9 identifv Health and Safety Protocols

Protecting the health and safety of the invostiéativo tear. and the gen-
eral public is & major concern during remedial response actions. Workers
2y be exposed to & variety of hazards including toxic chemicals, biological
sgents, radiocactive materials, hest or other physical stresses, equipmen:-
related sccidents, and fires or explosions. The surrounding community mav
be st incressed risk from unanticipsted chemical relesses, fires, or explo-
sions crested by onsite activities. 1In recognition of these concerns, OSHA
hes published -equlations that stress the importance both of sn underlying
health and ss::=:y program snd of site-specific safety planning. The follow-
ing is » list cZ documents the: contsin regulations pertaining tq workers a<

hazardous waste sites:

2-186
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Amerizan National Standards, Practices for Respiratory Protes=:is

cLien

(American National Standards Institute, 198C)

Guidance Manual for Superfund Activities, Volumes 1-9 (Natjons:

Institute for Occupational Sefety and Health, 198%5)

Occupationsl Health Guidelines for Chemical Hazards (National

Institute for Occupationsl Safety and Health, 1981)

Safety Manual for Hazardous Waste Site Investigations (U. S. E?A,
1979)

Interim Standard Operating Sefety Guides.  (U.S. EPA, 1962)

Occupational Safetv and Health Guidance Manual for Haszardous Was-e
Site Activities (NIOSH/OSHA/USCC/USEPA, 198%)

NIOSH/OSHA Pocket Guide to Chemical Hazards (Netional Institute for

Occupational Sefety and Health, 1378)

National Fire Codes (National Fire Protection Association, 19€1)

2.2.10 Conduct Community Interviews

The community relations staff members, which can be either lead agerc:
or contractor personnel and technical staff, should work together during the
scoping process so that there is sufficient information to conduct communicy
interviews. Community relations staff members then meet with the idenzified
groups or individuals to gain an understanding of the site's history and the
community's involvement with the site from the community's perspective. The
lead agency will determine on » site-specific basis the type and number of
interviews that need to be conducted to obtain sufficient informatior to
develop an effective community relations plan. The results of the interviews
should be made avsilable to all technical staff members to sssist ir iderti-
fying potertial waste tvpes and dispossl practices, potential pathways of

contaminatior, and potentisl receptors. On the basis of ar understarlinc <

&
-
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the issues and concerns of the coemunity, the community relations history,
snd the citizens' indicated preferences for how they would like to be
informed concerning site activities, the community relstions plsn is pre-
pared. Plans should provide opportunities for public input throughocut the
remedial planning process ss appropriste.

2.3 DELIVERABLES AND COMMUNICATION

There are seversl points during the scoping process when communicatior
is required between the lesd agency and its contrasctor snd/or the suppor:
agency (see Table 2-2), It is especially important that discussion and info;
mation exchange occur if interim actions or limited field investigations are
considered necesssry. For all RI/FSs, it is desirsble for the leasd and sup-
port agencies and their contractors to review existing dats snd to agree or
the major tasks to be conducted at & site. Specific guidsnce for the timing
and nature of communications between the lesd and support agencies is provide
in the "Superfund Memorandum of Agreement Guidance” (in preparation).

Deliverasbles required for sll RI,PSs in which field investigstions are
planned consist of s work plan, an SAP, s health and ssfety plan (HSP), and
s commmity relations plan.(cnr). Although these plans usuaslly are submitted
together, each blan Bay be delivered separstely. Each of these plans is
described below.

2.3.1 %ork Plan

2.3.1.1 Purpose

The work plsn documents the decision and evaluation made during the
scoping process snd presents snticipeted future tasks. It also serves as 3
valusble tool for sssigning rosponnsbilitioo.ond setting the project's sche-
dule and cost. Informstion on planning work for lesd agency steff may be
found in the Superfund Federal-lesd Remedisl Project Management Handbook
(C.S. EPA, December 1986); and the Superfund State-lead Remedial Project
Managemen: Handbook (U.S. EPA, December 198€).

2-20
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The primary user of the RI/FS work plan is the lesd sgency for the site
(ususlly either the EPA Region or the sppropriste Federal or State agency)
snd the project tesm that will execute the work. Secondsry users of the
work plan include other groups or sgencies serving in s review cspecity,
such as EPA Headquarters snd locsl government agencies. The work plan is
ususlly made avesilsble for public cosment (often in conjunction with o public
neeting) and is pleced in the Administrative Record.

2.3.1.2 Prepsration

The work plan presents the initial evalustion of existing dsts and back-
ground informstion performed during the scoping process, including the

following:

o An snalysis snd summary of the site background and the physical
setting '

o An snelysis and summary of previous responses

-} Presentation of the conceptusl site model, including sn analysis
snd summary of the nature snd extent of contamination; preliminary
sssesstent of public heslth and environmental impacts; and the
additionsl dats needed to conduct the baseline risk asssessmert

o Preliminery identificastion of genersl response actions and alter-
natives and the dats needed for the evaluation of alternstives

The work plen elso defines the scope and cbjectives of RI/FS activities
to the extent possible.

The scope of the RI site characterizstion should be documented in the
work plan, with detailed descriptions provided in the SAP. Later tasks will
ususlly be scoped in less detail, pending the scquisition of more compleze
dats sbout the site,
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The initial work plan is prepsred prior to the RI site characterization.
Because the RI/FS process is dynamic and iterative, the work plar or supple-
mental plans, such 8s the QAPP and the FSP, can be modified during the RI/FS
process to incorporate new information and refined project objectives. The
work plan should be revised, i£>nccossary, before (1) additional iterations
of site characterization activities, snd (2) trestsbility investigations.

On Federal-Lead sites, & work plan revision request (WPRR) is submitted for
spproval of sny significant changes to the budget schedule, or scope. EPA
has found technical directive memorandums (TDMs) to be useful for decressing
sdministrative time vhen ého proposed work plan changes do not affect the
total budget or schedule.

2.3.1.3 Work Plan Elements

Five elements (Introduction, Site Background and Physical Setting,
Initisl Evaluation, Work Plan Ratiocnale, and RI/FS Tasks) typically are
included in » work plan. These elements are described in Appendix B.

Among the elements to be included is the specification of RI/FS tasks.
For Federal-lesd sites, 14 standard tasks have been defined to provide con-
.sistent reporting and allow more effective monitoring of RI/FS projects.
Figure 2-4 shows these tasks and their relationship to the phases of ar
RI/FS, and detailed task definitions are included in Appendix E. Although
RI/FSs that are not Federal-lesd projects sre not required to use these stan-
' dird tasks, their use provides a valusble project management tool that sllows
for compilation of historicsl cost and schedule dats to help estimate these
factors during project plaﬁninq snd menagement.

Project Management Considerations. Project ssnagement considerations
msy be specified in the work plan to define relationships and responsibili-
ties for selected task and project management items. This specification is
psrticularly useful wvhen the lead agency is using extensive conéractor

1In enforcement cases, PRPs are typically responsible for the development of
the work plan (See Appendix A).
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sssistance. The following project management considerations may be discusses

in the work plan:

o Identification of staff (the lead agency's RPM, the PRP's projec:
manager, the contractor, the contractor's site manager, and other

team members)

o Coordinstion smong the lead agency, the support sgency, the PPPs
and the contrsctors performing the work ‘

° Coordination with other agencies (Typically, the lead agency's RpPM
is the focus for the coordination of all other agency and private

participation'in site activities and decisions.)

° Coordination of subcontractors, if any, snd description of health
snd ssfety requirements and responsibilities

° Interface for Federsl-lesd projects with the Contract Laboratory
Program (CLP), if needed, to minimize sampling requirements by use
of field sc:ioninq, to schedule snalyses well sheasd of sampling
trips, and to sccurately complete CLP plp.!votk.

o Cost control (including s description of procedures for contrac-
tors to report expenditures)

o Schedule control (including » description of schedule tracking
nethods and proceduras for contractors to report sctivities to the
lesd agency)

° Identification of potential problems so that the RPM and site
asnsger can develop contingency plans for resolution of problers
during the RI/FS

o Evidontiory considerastions, if needed, to ensure that project

staff members are trained with regard to requirements for adnis-

sibility ¢of the work {n court

2-2%
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Cost and Xey Assumptions. For Federal-lead sites, the RI/FS work plan
includes s detailed summary of projected labor and expense costs.1 broken
down by the 14 tasks listed in Figure 2-3 end described in Appendix B, and o
description of the key assumptions required to mske such s cost estimate.
During scoping, more detsiled costs typically sre provided for the RI site
characterization tasks than for later phases of the RI/FS. The less-detailed
costs Bay be refined as field investigstions progress and the nature and
extent of site contamination is more fully understood.

RI/FTS costs vary grestly smong sites and sre influenced by the
following:

o The sdequacy of existing dats
° The size and complexity of the site
° The level of personnel protection required for onsite workers

° The number and depth of wells required end the types of subsurface
conditions where wells will be installed

° The number and types of medis sampled

° The number of samples required for goch pedium
° The need for support of enforcement sctivities
° The need for bench- or pilot-scale tests

Schedule. The anticipsted schedule for the RI/TS is formulated on the
basis of the scope of the project, including the identification of key

lrho estimated RI/FS costs prepared by the RPN during the scoping process
will form the bssis for evsluating costs proposed by the contractor in the
work plan and s-ould help facilitate the control of project cos:s as the
RI/FS proceeds. Cost estimates may not be required for State- and FRF-leal
RI/FSs. i
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activities and deliverable dates. As with cost, the scheduling of tasks

varies amqng sites.

2.3.1.4 Report Format

The work plan should include the elements described in Appondxx B.
Table 2-3 provides a squcsted !oruat.

2.3.2 Sampling and Analysis Plan (SAP)
2.3.2.1 Purpose

The SAP consists of two parts: (1) a quality assurance project plan
(QAPP) that describes the policy, organization, functional activities, and
quality assurance and quality control protocols necessary to achieve DQOs
dictated by the intended use of the data; and (2) the field sampling plan
(FSP) that provides guidance for all fieldwork by defining in detail the
sampling and data-qithcrinq methods to be used on a project. The FSP should
be written so that a field sampling team unfamiliar yith the site would be
able to gather the samples and field information required. Guidance for the
selection and definition of field methods, sampling procddu:os, and custody
can be acquired from the Compendium of Superfund Field Operations Methods,
which is a .ompilation of demonstrated field techniques that have been used
during remedial response activities at hazardous waste sites (U.S. EPA, Sep-
tember 1987, hersafter referred to as the Compendium). To the extent pos-
sible, procedures from this Compendium should be incorporated by reference.
In addition, the FSP and QAPP should be submitted as a single document (al-
though they may be bound separately to facilitate use of the FSP in the
f£ield). These efforts vill streamline preparation of the document and
reduce the time required for review.

The purpese of the SAP is to ensure that sampling data collection
activities will be comparable to and compatible with previous data collec-
tion activities performed at the site while providing a mechanism for plan-
ning and approving field acéivitias. The plan also serves as a basis fcr
estimating costs of field efforts for inclusion in the work plar.

2=27
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Table 2-3 SUGGESTED RI/FS WOPY. PLAN FORMAT

Executive Sumnary

° Potentisi pathways of contsminant migration/preliminary

Preliminary identificastion of response cbjectives and

1. Introduction
2. Site Background snd Setting
3. Initisl Evalustion
o Types and volumes of waste present
public healtr and environmental impscts
©  Preliminary identificetion of operable units
° remedisl sction slternatives
4. vork Plan Rationale
° DQO needs
° Work plan spproach
S. R1/FS Tasks
6. Costs and Key Assumptions
7. Schedule
8. Project Management
° Staffing
° Coordinstion
9. References
Appendixes

=28
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2.3.2.2 Plan Preparation and Responsibilities

Timing. A SAP is prepared for all field sctivities. Initial preperas-
tion takes place before any field activities begin, but the SAP may be
amended or revised severdl times during the RI site characterizastion, trest-
ability investigations, or during the PS ss the need for field activities is

reassessed and rescoped,

Preparation and Review. EPA, the states, PRPs, or the contractors per-

forming the work should prepare SAPs for all field activities performed.
The lesd aqincy's project officer must spprove the SAP. Signatures on the
title page of the plan usuaily show completion of reviews and approvals.
Environmental sampling should not be initiasted until the SAP has received
the necessary approv.ls.l A suggested format for a SAP is listed in

Table 2-4.
2.3.2.3 PField Sampling Plan Rlements

The second part of the SAP is the FSP. The PSP consists of the six
elements contained in Table 2-4. These elements sre described more fully in

Appendix B,

2.5.2.4 Quality Assurance Project Plan Elements

The QAPF should contain 14 elements. These elements are listed in Ta-
ble 2-4 and described in Appendix B. The required informstion for each of
the elements of » QAPP need not be generated each time a QAPP is prepared.
Only those aspects of » QAPP that asre specific to the site being investigated
need to be explicitly described. 1If site-specific informstion is already
contained in another document (e.g., the FSP) it need only be referenced.
Similarly, sny information contained in guidance documents such as the DQO
Guidance should only be referenced and not repesated in the QAPP.

1Approval to conduct limited sampling (see Section 2.2.2.3) may be given as
part of the interim suthorization to prepare the work plans.

\
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Table 2-4 SUGGESTED FORMAT FOR SAP (FSP AND QAPP)

rsp

1. Site Background

2. Sarpling Objectives

3. Sample lLocation and Prequency

4. Sample Designation

S. Sampling Equipment and Procedures

6. Sample Handling and Analysis
QAPP

Title Page

Table of Contents

1.
2.
3.
‘..
s.
6.
1.
8.
9.
10.
1.
12.
1.
4.

Project Description

Project Organization and Responsibilities
QA Gbjectives for Measurement

Sampling Procedures

Sample Custody '

Calibration Procedures

Analytical Procedures

Data Reduction, Validation, and Reporting
Internal Quality Control

Performance and Systems Audits
Preventative Maintenance

Data Assessment Procedures

Corzective Actions

Quality Assurance Reports

2-30
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2.3.3 Heslth and Safety Plan

2.3.3.1 Purpose

Each remedial response plan will vary as to degree of planning, special
training, supervision, and protective equipment needed. The health and
safety plan prepared to support the field effort must conform to the firm's
or agency's heslth snd safety prograsam which must bi in compliance with OSHA,

‘ The site health and safety plan should be prepared concurrently with
the SAP to identify potentisl problems early, such ss the aveilability of
sdequately trained personnel and equipment. OSHA requires that the plan
include maps and 8 detailed site description, results of previous sampling
activities, snd field reports. The plan preparer should review gite infor-
mation, along with proposed asctivities, and use professionsl judgment to
identify potentially hazardous operations and exposures snd prescride appro-
priste protective messures. Appendix B of the Occupational Ssfety and Health
Guidance Manusl for Hazardous Waste Site Activities (NIOSH/OSHA/USCG/USEPA,
1985) provides sn example of a generic format for » site heslth and safety
plan that could be tailored to the needs of » specific employer or site.

2,3.3.2 Elements of the Health and Ssfety Plan

Each site heslth and safety plan should include, st » minimum, the
" 11 elements described in Appendix B. The elements required in » site health
snd safety plan are listed in 29 CFR 1910.120. '

2.3.3.3 8ite Briefings snd Inspections
_ The OSHA regulation requires that safety briefings be held “prior to
initiating any site activity and at such other times ss necessary to ensure

that employees are spprised of the site ssfety plan and that it is being
followed."

The final component of site health and safety planning or informational

programs is site suditing to evsluate complisnce with and effectiveness o:

2-31
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the site health and safety plan. The site heslth snd safety officer or thas
person's designee should carry ocut the inspections.

2.3.4 Community Relastions Plan

2.3.4.1 Purpose

The CRP documents the community relations history snd the issues of
community concern. It should describe the techniques that will be needed to
schieve the cbjectives of the progrsm. The plan is used by community rels-
tions staff, but it should also be used by Pedersl and State agency technical
staf{ members when plenning technicsl work at the site.

2.3.4.2 Cowmmunity Relations Plan Elements

Report prepsration methods, the eslements contained in a CRP, and »

recommended format sre included in Community Relstions in Superfund: A

Handbook (U.S. EPA, Interim, June 1988). This hsndbook also includes useful
exsmples of community relstions plans.

NN

WDR229/049
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CHAPTER 3
SITE CHARACTERIZATION -

3.1 INTRODUCTION

During site characterization, the sampling and snalysis plan (SAP),
developed during project planning, is implemented and field data are col-
lected and analyzed to determine to what extent a site poses 3 threst to
humsn health or the environment. The major components of siti character-
ization are presented in Figure 3-1 and include:

° Conducting field investigations as appropriste
o Anslyzing field ssmples in the laboratory

° Evaluating results of data snalysis to charscterize the site and
develop » baseline risk sssessment

o Determining if dsts sre sufficient for developing and evaluating
pocential remedial slternatives

Becsuse informstion on » site can be limited prior to conducting an RI,
it may be desizsble to conduct two or more iterstive field investigations so
that ssmpling efforts can be better focused. Therefore, rescoping msy occur
st seversl points in the RI/PS process. During site chsrscterization, re-
scoping and sdditionsl ssmpling may occur if the results of field screening
or laborstory analyses show thst site conditions sre significantly different
than originally believed. 1In addition, once the snalytical results of
sazples have been received (either from s lsboratory or & mobile lab) and
the data evalusted, it must be decided whether further ssmpling is needed to
assess site risks and support the evalustion of potentisl remedial alterma-
tives in the FS. At this time, it is ususlly spparent vhether the date

\u
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FIGURE 3-1
MAJOR COMPONENTS OF SITE CHARACTERIZATION
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needs identified during project planning were sdequate and whether those
needs were satisfied by the first round of field sampling. As discussed irn
Chapter 4, there are 8180 points during the FS when the need for additional
field studies may be identified. These additionasl studies, if needed, can
be condueg.d during subsequent site characterization sctivities.

This chapter provides detailed descriptions of those sctivities that
may be required during the RI site characterization. As discussed esrlier,
the complexity and extent of potential risks posed by Superfund sites is
highly variable. Therefore, the lesd and support agencies will have to
decide on a site-specific basis which of the sctivities described in this
chapter must be conducted to sdequately characterize the ptoblin(s) and help

in the evaluation of remedisl alternatives.
3.2 FIELD INVESTIGATION METHODS

Field investigation methods used in RIs sre selected to meet the dats
needs established in the scoping process snd outlined in the work plan and
SAP. This section provides sn overview of the type of site characterizstion
dats that may be required and the investigative methods used in obtasining
these data. The following sections describe methods for (1) implementing
field asctivities, (2) investigating site physical characteristics, (3) defin-
ing the sources of contsminstion, and (4) evsluating the ﬁatu:o snd extent
of contaminstion. Specific information on the field investigation methods
" described below is contsined in the Compendium. .Sections of the Compendium
that apply to particular types of field investigstions are shown in
Table 3-1.

3.2.1 I-glonont Field Activities

In sddition to developing the SAP, fieldwork support sctivities, such
as the following, sre often necessary before beginning fieldwork:

° Assure that access to the site and any other aress to be investi-

gated has been obtained

 3e3
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. RELATIONSEIP ANONG SITZ CHARACTERIZATION TASKS

Tasks

Field Iovestigation

Alr ™
Biota
Close support laboratories

Rl-derived vaste disposal

Applicadble Secticns and Subsections

of the Campendium of Superfund
7ield Operations Nethods

7, 11, 18

12

$.2, 7, 18

3.2, 5.2.6.4, 8.1.6.3

P

Soil gas .
support 3,17, 18, 19, 2
Well logging 8.1, 8.3
Mapping and survey 14
Geophysical 8.4
Well installation 8.1, 8.8
Ground vater .5
soil 8.1,-8.2, 0.3
Source testing 7, 13, 18
Surface wvater 10

Sample analysis
Pieldwork, close support laboratory $.2, 18
Data validations 16
Sample management 4, 5, 6

Data evaluation ‘ 16

1“ is currently developing a Superfund euvironsental evaluation sanual that will
provide guidance for conducting ecological investigatiocss.

WDR343/063
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o Procure subcontractors such as drillers, excavators, surveyors,

and geophysicists

o onéurc equipment (personsl protective ensembles, sir monitoring
devices, sampling equipment, decontsmination spparatus) and
supplies (disposables, tape, noteboock, etc.)

o Coordinate with snalyticsl lesborstories, including ssmple sched-
uling, reporting, chain-of-custody records, snd sample bottle
scquisition and procurement of close support laboratories or other
in-field analyticsl capabilities

° Procure onsite facilities for office space, onsite laboratory,
decontsmination, equipment and vehicle maintenance and repair, and
ssmple storsge, 8s well as onsite water, electric, telephone, and

sanitary utilities

-] Provide for storsge or dispossl of contsminated material (e.g.,
decontsmination solutions, disposable equipment, drilling muds and
cuttings, well-development fluids, well-purging weter, snd spill-
contaminated materials) | '

Since procurement activities can take up to seversl months, they should
be initiasted ss early s possible so ss not to sffect the oversll RI/TS
. schedule. Schedule impscts should also be avoided by structuring contracts,
where possible, such that there is no need to reprocure services for subse-
quent site charscterization sctivities. This may be sccomplished using con-
trasct options that are exescised only in the event that additionsl services
or facilities sre required (e.g., Dasic ordering sgreements for well
drilling).

Mobile lsbs or labs locsted nesr the site cen often reduce the time
necessary for completing RI sctivities. 1If such quick-turnaround snalysis
is svsilsble, it can be used to determine the locstion snd type of subse-
quent ssmpling that must take place to more completely charscterize the

3-5
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site. This may also aslleviste the need to reprocure subcontractors, end
significantly sccelerate the completion of the RI. 1If such snalytical
techniques are to be employed, the work plsn snd SAP should sllow for
decisions on subsequent activities to be made in the field with orsl
spproval from key management personnel,

3.2.2 Investi

ste Site sicsl Cheracteristics

Dats on the physical charscteristics of the site snd surrounding aress
lhauld be collected to the extent necessary to define potentisl transport
pathweys and receptor populstions snd to provide sufficient engineering data
for development and screening of remedisl sction slternstives. Informatiorn
normslly needed can be categorized ss surface festures (including naturel
and srtificisl features), geclogy, soils, surface water hydrology, hydro-
geology, meteorology, humsn populstions, and land uses and ecology.

3.2.2.1 Surface PFestures

Surface festures msy include fecllity dimensions snd locations (build-
ings, tanks, piping, etc.), surface disposal aress, fencing, property lines
and utility lines, rosdways snd railweys, drainage ditches, leachaste
springs, surface-water bodies, vegetation, topography, residences, snd
commercial buildings. Features such as these sre ususlly identified for
possible contsminant migration and the location of potentislly sffected

'rocopto:s. Investigation of surface feastures should not be limited to those

that aze onsite, but should include significant offsite festures ss well.
Other facilities in the ares that are potential contributors to
contamination should also be identified.

A history of surface features st the site can be developed from
existing dsta. As discussed in Chepter 2, the dats ®sy include historicsl
photographs, past topographic surveys, operstional records, snd informatior
obtsined during interviews with owners, operstors, locsl residents, and
locsl requlstory agencies. Review of historical photographs is sometimes
the most valusble of these methods. Aerial photographs are often available
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from such sources s the Environmental Monitoring Support Laboratory, Las
Vegas (EMSL-LV), the Environmental Photographic Intrepretation Center
(EPIC), and the Soil Conservation Service of the U.S. Depsrtment of

Agriculzure.

Existing surface festures may be descrided using aeriasl photography,
surveying and mapping, snd site inspection. Inspection of the site snd the
surrounding sreas is normally sugmented with photographs. Section 14 of :he
Compendium presents additional detsils on land surveying, serisl photogragh:,

and mapping.
3.2.2.2 Geology
Geology may contzrol or affect the following sspects of » site:

° The depths, locations, and extents of water-besring units or

aquifers

° The relesse of contaminants snd their subsequent nnwcnoht

e The engineering geclogic sspects of site oxplozaficn and
remedistion

Tadble 3-2 sumrarizes detailed sspects of site geology. The investiga-
"tion of site geology should be tailored to ensure the identificatior of
those features that will affect the fate and transport of contaminants. For
example, an understanding of site geology is less importent st a site st
vhich relesse of contsminants occurs by volatilization to the atmosphere
than at & site at vhich contsminants ere moving tovard the water table.

To understand tho'q.ology of » site, one must determnine the geology of
bedrock and of unconsolidated overburden snd soil deposits. Table 3-2
includes specific sspects of overburden and bedrock geology. The degrees =
which overburden and bedrock geology must be understocd depend on the
geclogic character of the site ares, ss well as the physical characteristics

3-7
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Table 3-2
SUNMARY OF SITE GEOLOGY IMTI(.'
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of the site itself. An understanding of regional geolegic characteristics
is useful in determining which sspect of site geology msy have the greates:
influence on the fate and transport of contaminants and the use of potentiel

remedial technologies.

In general, an investigation of site geology should include the follow-
ing steps:

° Determination of regional geology from available informetion

° Reconnaissance mapping of the sres, vhich may include gecphysicsl
investigations onsite

° Subsurfsce explorations

The degree to which these steps are undertsken will be determined by
the degree to which the need to evsluate geologic sspects of the site
dictates the investigations needed in the RI/FS. These investigstion
methods sre described in detail in Section 8 of the Compendium end
- summarized in Table 3-2.

3.2.2.3 Soils snéd the Vadose Zone

Properties of surface soils snd the vadose zone influence the type and
‘zate of contsminant movesment to the subsurface snd subsequently to the water
tadble. Contsminants that can move through the surface soil and into the
vedase zone Wy move directly to the water table or they may be pertislly or
fully rectained within the vadose zone to sct as continual sources of ground-
water contamination. IEngineering, physical, and chemicsl properties of soil
and vadose zone meterials can be messured in the field or in the laboratory.
Table 3-3 summarizes typicsl methods for soil snd vedose zone investigations,

3.2.2.4 Surface-Wster Hydrology

Surface-water festures may includn erosion patterns and surface-water

bodies such as ditches, stresms, ponds, and lakes. The transpor: of
\, ‘
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contaminants in surface-water bodies is largely controlled by flow, which in
stresms is & function of the gradient, geometry, snd coefficient of frictior.
A description of how flow is messured cen be found in Section 10 of the Com-
pendium. Contsminants have three possible modes of transport: (1) sorptior
onto the sediment carried by the flow, (2) transport as suspended solid, anz
(3) transport as s solute (dissolved). The transport of dissolved contami-
nants, which move the fastest, can be determined by characterizing the flow
of the surface water and the contaminant dispersion. Sediment and suspended
solid transport involve other processes such as deposition and resuspension.
Table 3-4 presents the surface-water information that may be required for

charscterizing sites during sn RI,

If potential pathways include surface water, necesssry datas abou:
impoundments may include (1) physical dimensions such as depth, area, and
volume; (2) residence time; and (3) current direction snd rates. As with
impoundments, the direction and velocity of laske currents sre often highly
varisble and, as s result, sre difficult to messure and sccurately predicet.
Site mapping will provide much of this informstion. Messurement techniques,
which are specified in Section 10, Surface dydrology, of the Compendium,
include the use of current meters and drogue tracking.

3.2.2.5 Hydrogeology

Determination of site hydrogeology involves identifying geclogic aspects,
'hidraulic properties, and ground-vater use, 8s defined in Tsbles 3-S5 and 3-6
snd described in s;etion 8 of the Compendium. The determinstion of site
geology and hydrogeology can often be incorporated into s single investiga-
tive program. Regionsl hydrogeoclogic conditions cen be determined from exist-
ing informstion; site-gpecific hydrogeoclogic conditions can be determined
using subsurfsce explorstions, well installations, snd field testing of hy-
draulic properties. Table 3-7 susmarizes the typical dats collected and
available analytical methodologies used during 8 hydrogeologic investigation.

3.2.2.6 Meteorology

Meteorologicsl dats are often required to characterize the atmospher:ic
transport of contaminants for risk sssessment determinstions and provide

3-11
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Table 3-S5
ASPECTS OF SITE HYDROGEQOLOGY

° Geclogic aspects . -

Type of water-bearing unit or aquifer (overburden, bedrock)
Thickness, areal extent of water-bearing units and aquifers

Type of porosity (primary, such as intergranular pore space, or
secondary, such as bedrock discontinuities or solution cavities)

Presence or absence of impermeable units or confining layers

Depths to water table; thickness of  vadose zone

° Hydraulic aspects

Hydraulic properties of water-bearing unit or aquifer (hydraulic
conductivity, transmissivity, storativity, porosity, dispersivity)

Pressure conditions (confined, unconfined, leaky confined)

Ground-water flow directions (hydraulic gradients, both horizontal
and vertical), volumes (spacific discharge), rate (average linear
velocity)

Recharge and discharge areas

Ground-water or surface wvater interactions; areas of ground-water

discharge to surface vater

Seascnal variations of ground-water conditions

- Ground-water use aspects

Identify existing or potential aquifers

Detezraine caist;nq near-site use of ground water

WDR243/037
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Table 3-6
FEATURES OF GROUMD=-WATER SYSTEMS

° Components of the ground-water systenm

Unconfined aquifers

Confining beds

Confined aquifers

Presence and arrangement of components

- Water-bearing openings of the dominant agquifer

- Primary openings
- Secondary openings

-] Storage and transtission characteristics of the dominant aquifer

- Porosity
- Transmissivity

° Recharge and discharge conditions of the dominant aquifer -

WDR243/038

3-14




24

‘0)*P PIYSTIQNd Jo Wor[ ® 03 anp poyldm L{uo W) S¥ M1 1 20 poagnbax s§ uuy ew30)uy PA(1R12p J§ ayweisdvadde g Aey,

sasdiwue A30)vi0qe]

Pue ‘s)nsas Ise) dend ‘sin0jucd

13431 2039a wo3) £)15010d 2a309)32

- Pus ‘Ayjriquemsed ‘jueipeib of (neaply

3Juwieq 10398 8315 3O UoYRIUSY

(Spoyrae (wojsomnu

30 tea13éieue bugsn) jsodsueisy
JeUjE 000 PUS A0} 193Wa-punosd
Jo sucijenmis pejviswad is)ndeo)

$87192 pUR SUO] A1 P
R0} jo suojIeinofed (80§ 3hteuy

809)ans >13)9wo] yuayod
30 #1qU) 218394 JO S1NONCO uOj IRAS(Z

(t1%a o1djyywm 10

ajbuss ‘vojyeanp-buog 30 -3i04s) S)s8)
dund pus ‘syse) 330013y ’s)y89) Ons
bugsn sagyssdosd J1ineipdq Jo bujissy

stian
1ojjuce uy SHuIEIINEVIE (94| 1eyen
8218iydoab sowjins puw sjoyasog

SUC|I%A |2 12)8a-punosd jo WO IeOed
103 s(l3s jo Laains Juaeniysug

(SUO1 e 1uA (vuoseas 10)juce o) aw})
1340) 33UEIINSIIN (942 1239A-punoiy

{13431 121nm 10 (2427 atbuys)
81239903814 puv sqjaa JO uojIegwIsug

»A3%pUcIag

L3101 S Y T
3jbotoapdy Bbugysyxg

Ohadlho.:  §
O1botaipiy Bujysyng

S113a 103jucm jJo s)sa)
oy 339(u] pue bujdung

ST ¥ 0IN08I 103en
‘eamywieygg buynyng

sjueujwe3uoo jo
uojssadsiy pue 8392 uolyRaIbiw
(9110330d snmixve awjRI)aqQ

vojvibe JeujEeIED jo
skeaqied A1an3y Isow £)jywep)

suogdo yuawyeesy
340} $3)931 pue 52))3]Juend
191390304 sujmanjag

WY Juod 22 nbe jo
®01bap pue s)jut aoy) suyjeq

| ST T3]

SpoYIan uog | 10)

dsuojug Jo asoding

801 jJo ooy o

2013 jo @woj3a1q ©

13USN2A0Y 193eN-punoan

1938 Jjuvs)
o) L3it1Qe 39) 1y ©

suog jes0y
DUe sejavpunoq 1ejinby o

180UIIND00 39) *N-puNDIH

PIPIIY uvojwmiojug

NOTLVIRIOUNT \ALVI-GINIO®) 40 AMVISNIS
t~¢ ey

3-1%




6£0/€9 00N

OI9p POusiiqnd Jo We| ® o) AP POYIIW A1uo oq) ST I T 30 PeIINDII ST WOIIMIO)U] POIUISP 3] S1ersdosdde oy Aep,

s>tsiydosd ‘sijea wojIvaleEqO
®01) seidues iejen-puncid jo sjsifeuy

*1%p (jos pwe iBojoed
4q papie swoieWOI®D oWe(Rg-30 0y

(sbujades pue

‘sdass ‘sweasys Sujuied) 303ea soujine
0) sbasep 1030a-puncid pue (svase
90.1)183034] ‘sunes)s Sujsol) seveae
sbueyoas 103a-puncid e Bujdden piejy

SUee1)S pwe
‘sanet ‘8103m01201d ‘siiea wofvalasqo
Ul Sj0ad] 20392 jO woojivdED)

Jivpucoeg

SpoyqIse 0] dsass W]

JO wolenieas i0) smmid

, VWISV INC0 suYJAp {18308
333-.!‘3. !ocu»g-c-l-ool-

suojydo Juswves) o) Sugpeoy

aImuangl Sejising Jo L3111qeTaea sujuislag
woyedsuy a3y Suidded j0 swa. @
‘sanjuis)t dibojospiy 30 swojvdo |eaeipy))a 20)

‘eyup s Sujinig sujod w0y 1da012u] swjuiaeg

Tiswjia 1001 \0y 10 ssodang

SPOUISY UO§ (10D

SUS] J01 VIOV JuSuiew )
080 Jf)ioeds ‘Ayjugies
‘opiios peajossip (710} ‘id ©

34311y 183-puncag

ayey o

svaie abivsip
Jobavydas jo wojyesog o

18820810 /2b1000y 10)en-punoig

Papesy wojvurojuy

(panujuo0) (-¢ S1qeL

3-1¢




JoS

OSWER Directive 9355.3-C1

resl-time monitoring for heslth and safety issues. Representative offsite
and site-specific datd may be obtained using ssmpling methods outlined in
Section 11, "Meteorology and Air Quality,” of the Compendium. This publica-
tion also discusses dats Tequirements for using refined sir quality modeling
snd applicable models. Toble 3-8 summarizes stmospheric investigations.

3.2.2.7 HRuman Populations and Land Uses

Information should be collected to identify, enumerate, and characterize
human populations potentially exposed to contaminants relessed from a site.
Por » potentially exposed population, informetion should be collected on
population size and location. Special consideration may be givbn to identi-
fying potentially sensitive subpopulations (e.g., pregnant women, infants)
to better facilitate the charscterization of risks posed by contsminants
exhibiting specific effects (e.g., mutsgens, terstogens) in the baseline
risk assessment. Census and other survey dsts msy be used to identify and
describe the populstion potentislly exposed to contaminated medis. Informa-
tion may slsoc be svailsble from U.S. Geologicsl Su:voy 2aps, land use plans,
gsoning maps, and regionsl planning suthorities.

Data describing the type and extent of human contact with contsminated
media also sre noodod.l including:

-} Location and use of surfasce waters
- Prinking water intakes and distridution
- Reczestionsl (swimming, fishing) sress
- Connection between surface-water bodies

o Locsl use of ground wveter 23 #& drinking-water source

- Nusber of wells

Ixn some situations, informstion may be svailable from the ATSDR if they
previously have conducted health consultations.

3-17
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- Distinco of wells from the site

- Expected direction of ground-water flow
- Depth of wells -

- Availability of slternate sources

-

° Human use or access to the site snd adjscent asress

- Residentisl
- Commercial
- Recrestional use

o Location of populastion with respect to site

- Proximity
- Prevailing wind direction

Information on expected land use, #s well as current land use, is
desizable. Available populstion growth projections, lsnd use plans, and -
zoning maps can help develop expected exposure scenarios. This information
may be obtained from zoning bosrds, the census buresu, regional planning
aqonci;s. snd other locsi governmental entities. ‘

3.2.2.8 Ecological Investigations

Biologicsl and ecological information collected for use in the baseline
zisk assessment aids in the evalustion of impacts to the environment sssoci-
sted with » hazsardous waste site and also helps to identify potentisl effects
. with regazd to the implementstion of remedial sctions. The information
should include a genersl identification of the flors and fauns associated in
and asround the site with particular emphasis placed on identifying sensitive
environments, especislly with regard to endangered species snd their habitacs
and those species consumed by humans or found in human food chains. Examples
of sensitive environments include wetlands, flood plains, wildlife breeding
sress, wildlife refuges, and specislly designated aress -ucﬁ ss wild and

scenic rivers or parks.

3-19
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Depending on the specific circumstances, dats asy be needed for species
“that have key ecologicsl functions in psrticulsr ecosystems, such #s primary
or secondsry producers, decomposers, scavengers, predators, or species that

occupy key positions in the food chains of humans or other species. Bio-
sccumulation data on food chain organisms, such as squatic invertebrates and
fish, may be psrticulazly important to both environmentsl risk and human
risk assos:nnnt.1 Dats gathered through biologicsl sssessment techniques
(e.g., biocasssys and/or field monitoring) msy be useful in situstions where
there are complex mixtures, incomplete toxicity informstion, and/or uniden-
tified or unmessured compounds. The Netursl Resources Trustees for the site
should be contacted to determine if other ecologicsl dsts sre svsilable that
B3y be relevant to the investigation. A summary of environmental
information thst may be needed and potentisl collection methods 1; provided
in Table 3-9,

Prudent judgment on the part of the site menagers is required to ensure
that only relevant dsts thst will aid in evelusting potential ecological
zisk snd/or potentisl remedisl sctions sre collected. Becsuse humsn health
risks mey be more substantisl then ecologicsl risks, snd the mitigetive asc-
tions teken to slleviate risks to humsn health sre often sufficient to miti-
gaste potentisl ecological risks as well, extensive ecological investigations
may not be required for many sites. The use of » reviev committee coﬁprised
of individuais experienced in conducting ecologicsl investigations is encour-
sged to provide design, planning, #nd oversight for these investigations and
<o follow through to the selection of sn onvizonnontilly sound remedy. Sec-
tion 12 of the Compendium snd Table 3-9 provide s summary of both environmen-
tal informstion that msy be needed and potentisl collection methods.

3.2.3 Define Sources of Contsminstion

Sources of contsainstion are often haszardous iubstaneos contained in
drums, tanks, surface impoundments, waste piles, snd lendfills. 1In s

1!coloqical information collected to #id in the sssessment of risk to humans
exposed through food chain contaminastion should be used in sccorcance with
the Superfund Public Health Evalustion Msnual (U.S. EPA, October 1986).
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practicsl sense, heavily contaminated medis (such as soils) may also be con-
sidered scurces of contaminstion, especislly if the original source (such ss
8 lesking tank) is no longer present on the site or is no longer Teleasing
contsminants. '

Source charscterization involves the eollocgton of dats descriding
(1) facility cheracteristics that help to identify the source location,
potential relesses, and engineering cheracteristics that sre important in
the evalustion of remedisl actions; (2) the veste characteristics, such as
the type and Quantity of contsainants that msy be contained in or released
to the environment; and (3) the physical or chemicsl chsrascteristics of
hazardous vastes ét.l.nt in the source. Key source characterization dsts
sre surmarized in Teble 3-10.

The location and type of existing contsinment should be determined for
8ll known sources. In #ddition, vhere the hazardous substance remains in
containment vessels, the integrity of the contsinment structure should be
determined so that the potentisl for relesse and its magnitude con be
evaluated., This determinstion is especislly important for buried drums or
tanks, becsuse corrosion msy be repid. These dats, as well ss the dsts
identified in Table 3-10, may be obtasined largely through site inspections,
aapping, remote sensing, snd ssmpling snd analysis.

The waste type should be determined for esch source. 1If svailable wast
' senifests or fecility records can be revieved, the industrisl processes the:
resulted in generstion of the waste should be determined snd the types of
contaminsnts ususlly present in the process waste identified. Often, source
sTe sempled and snslyzed for contsminants found on the Tesrget Compound List
(TCL) (formerly the Hagerdous Substances List) or other lists such as those
developed for ncaa.‘ 88 sppropriste to the waste type. Quantities of wastes
msy be estimsted for esch waste type either from verifisble inventories of

1Guid.neo on determining whether wastes are RCRA-listed or characteriscic

wastes can be found in the CERCLA Complisnce with Other Laws Manual (L.S.
EPA, May 1988).
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wvastes, from sampling and analysis, or from physical dimensions of the
source. Section 13 of thclgggggggégg and Characterization of Hazardous
Waste Sites--A Methods Manual, Volume II (U.S. EPA, April 1965) describe

methods suitable for sampling and analysis.

It may be possible to determine the location and extent of sources and
the variation of materials within a waste deposit by noncheaical analysis.
Methodologies for this determination, which are described in Sectiocn 8 of
the Compendium, include geophysical surveys. A variety of survey techniques
(e.g., ground-penetrating radar, electrical resistivity, electromagnecic
induction, magnetcmetry, and seisamic profiling), can effectively detect arnd
map the location and extent of buried waste deposits. Aerial photography
and infrared imagery can aid in dotininq sources through interpretation of
the ecological effects that result from stressed biota. However, all of
these geophysical methods are nonspecific, and subsequent sampling of the
sources will probably be required to provide the data for evaluation of
source control measures at the site.

3.2.4 Determine the Nature and Extent of Contamination

The final odjective of the field investigations is to characterize the
nature and extent of contamination such that informed decisions can be made
as to the level of risk presented by the site and the appropriate type(s) of
remedial response. This process involves using the information on source
location and physical site data (e.9., ground-vater flow directions, over-
land flow patterns) to give a preliminary estimate of the locations of con-
taminants that may have aigrated. An iterative monitoring program is then
isplemented so that, by using increasingly accurate analytical techniques.
the locations and concentrations of contaminants that have aigrated into cthe
environment can be documented.

The sampling and analysis approach that should be used {s discussed in
Section 4.5.1 of the DQO Guidance. In short, the approach consists of,
wvhere appropriate, initially taking a large number of samples using field
.sc:ooninq type techniques and :hon, based on the results of these samples,
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- taking additionsl ssmples--to be snalyzed more rigorously--from those locas-

tions that showed the highest concentrations in the previous round of
sampling. The final step is to document the extent of contsminstion using
an analytical level that yields dats quality thst is sufficient to serve »s
input to » risk sssessment and to & subsequent analysis snd selection of
Temedial slternstives.

At hazardous waste sites, the nature snd extent of contamination may be
of concern in five medias: ground water, soil, surface water, sediments, and
air. The methodologies for conducting sampling snd snalysis for esch of
these medis are discussed below. More detailed descriptions of the investi-
gation process can be found in the DQO Guidance and the Compendium.

3.2.4.1 Ground Water

The natuze and extent of ground-water contaminstion should be evalu-
ated both horizontally and vertically. On the basis of geologic snd hydro-
geologic investigations, it should be determined if contemination of an
squifer(s) is possidle and {f such contaminstion could potentislly affect
hunnh or environmental receptors. TFollowing this, s ground-water monitorirg
pioqran may need to be implemented, concentrasting the placement of wells in
the direction of ground-water flow, in squifers subject to contamination,
snd in places where they would indicste sn existing or future threst to
rccdpto: populations. However, because of the uncertainties sssociated with
subsurface migration, identifying background levels, #nd determining if
there is s contribution from other scurces, ssmpling should slso be con-
ducted in the sres perceived to be upgradient from the contaminant source.

Becsuse of the significent investment noéossaty to drill new wells and
the resulting limited number of ssmples, neither lLevel I nor field-screening
techniques are sppropriate for snalysis of ground water, other than to pos-
sibly better define chemicsl anaslysis persmeters. Geophysicsl techniques
éan be useful in identifying the location of plumes and thereby sssisting irn
the location of monitoring wells. However, geophysical techniques are sub-
ject to influences from external factors and are not sppropriate at all sices
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Therefore, care must be taken in employing these methods, and their Tesults
should always be confirmed with anslyticsl sampling. Specific quidance on
conducting ground water $ampling investigations and response activities car

be found in the Compendium, the DQO Guidance, and the "Guidance on Remedial
Actions for Contsminated Ground Water at Superfund Sites" (U.S. EPA, Draf:,
August 1988).

3.2.4.2 Soil

As with ground-wster sampling, the intent of soil sampling is %o charac-

terize and estimate the limits of existing soil contamination. Field-screeri=z

techniques (e.g., soil gas analysis, mobile laboratories for target compounds!
can be useful for directing soil sampling into aress of grestest contaminatisn

or "hot spots.” If existing informstion provides no basis for predicting

where hot spots might occur, ssmpling locstions can be chosen in a grid pat-
tern of asppropriste size such that investigstors can be confident that areas
of high concentration have been located. Often, especially if soil has been

contaminated as 8 result of overland flow of contaminants frowm defined sources,

ssmpling cen be concentrated in those aress that, either through topography
oz evidence such »s drainsge chennels, it is most likely that contsminants
have been deposited,

As with ground water, seil contamination should be documented in both
verticsl and horiszontal directions. This spprosch will help determine both
azess of contamination and background concentrations. Soils to be analyzed
usually csn be cbtained by hand, sllowing meny ssmples to be taken and .
initially snslysed with instruments such ss 8 photoionization detector.
Results of field screening can then be used to determine which ssmples
should be further analyzed using more rigorous methods.

3.2.4.3 Surface Water
Leschate from contaminsnt socurces or discharge of contsminsted ground
water can result in the contamination of surfsce waters. Surface-water

sampling locations should be chosen st the perceived location(s) of contami-
nant entry to the surface water and downstresm, as far as necessary, to

3-27
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document the extent of contamination. As with soil, the relative ease of
obtaining ssmples allows many samples to be taken and snslyzed using field
screening methods, » subset of which cen be chosen for more rigorous

analysis.

Contaminstion cf surface water is sometimes the result of an incidental
release of contaminants such ss the overflowing or breach of a surface
impoundment. In these cases, it is not likely that routine surface water
sampling will show contsmination that has or msy occur. Therefore, to docu-
nent whether such relesses occur, ssmpling should be conducted during or
following periods of heavy rainfall when possible. )

3.2.4.4 Sediments

A potentislly more serious and common problem associated with surface
vater is the contamination of sediments. Whereas contamination in surface
vater tends to become diluted or transformed as it travels downstresm, con-
taminants deposited in sediments tend to remain in place. It is therefore
very important to monitor for sediment contaminstion if {t is suspected that
surface water has been contaminsted.

The choice of sampling locstions for sediments is similsr to the
criteria applied to surface-water sampling. Pield-screening techniques can
be useful in defining areas of contaminstion. However, it should be noted
that sediment contamination often consists of inorgsnics and/or nonvolatile
organics, for which field screening techniques sre not ss spplicable.
Therefore, in designing s ssmpling prograsm, considerastion of the contami-
nants of concern is very important.

3.2.4.5 Alr

Volatilization of orgsnics and emissions of airborne particulates can
be 8 concern at haintdouc vaste sites. For sites st which it appears thac
air emissions are a problem (e.g., surface impoundments containing volatile
organics, landfills st which there is evidence of methane gas productior arc

migration), sn sir emissions monitoring progras should be undertaker. A

3-28




s03
OSWER Directive 913%%, 3.01

field-screening program is recommended to determine if there is an air
pollution problem, both for volatile orgsnics and fugitive dust emissions.
Because of the highly variable nature of air emissions from hazardous waste
sites, consideration of Deteorological conditions st the time of sampling is
essential for the proper documentation of potentisl air pollutioen.

3.2.5 Additionsl Site Charascterization

In some situations, additionsl site information msy be required to
refine our understanding of the site and better evaluate specific remedial
slternatives. Examples include:

o Better delineation of contaminated areas and depths of contamina-
tion so that quantities of contaminated medis %o be processed carn
be calculated more accurately

o Characteristics of the medis that would sffect the fessibility of
the remedial alternative, such as soil permesbility for scil-vapor
extraction

° Pertinent site characteristics not discovered esrlier in the
initial site characterization effore

Before additional site charscterisstion is initiated, the QAPP/FSP should
be reviewed and modified ss appropriate to guide the collection of additional
site dats. In sddition, site dsts collected and evalusted ss part of the
initiox RI site chazacterization should be reviewed snd compared to the data
needs identified for conducting the detailed anslysis of alternstives. Re-
viewing dats needs during the preplanning step is slso useful in predicting
the number of ssmples and types of anslyses required of the ssmples to be
collected.

3.3 LABORATORY ANALYSES

Dats that will be used as the basis for decisionmaking requires thac
the snalysis of ssmples in laboratories meets specific QA/QC requirements.

3=-29
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To meet these requirements, Federal- or State-lead site investigations have

" the option of using mobile laboratories; the CLP, which is es“ablished by

EPA; or a non-CLP laboratory that meets the DQOs of the site inv.ltiqation.l

The CLP provides analytical services through a nationwide network of
laboratories under contract to EPA. The lead agency chooses whether or not
to use a CLP laboratory on the basis of available CLP capacity and the
analytical roquirtncnti that meet the DQOs. If the CLP is not used, a
laboratory may be procured using standard bidding procedures.

Under the CLP, the majority of analytical needs are met through stan-
dardized laboratory services provided by Routine Analytical Services (RAS).
The RAS program currently provides laboratory services for the analysis of
organics and inorganics in water or solid samples. Other specialized types
of analysis not yet provided by standardized laboratory contracts may be
scheduled on an as-needed basis under the spociil analytical services (SAS)
program. The SAS program is designed to complement the RAS program by pro-
viding the capability for specialized or custom analytical requirements. If
an analytical need is not ordinarily provided by routine analytical sezrvices
(RAS) , a specific subcontract can be avarded under the SAS program to meet a
particular requirement.

The decision whether to use mobile laboratories or a CLP or non-CLP
laboratory should be based on several factors including the analytical ser-
vices required, the number of samples to be analyzed, the desired turnaround
time, and the anticipated turnaround time of the laboratory at the time sam-
ples are to be sent. Mobile or non-CLP laboratories located close to the
site may be the best choice vhen fast turnaround of analytical results is
required to seet specific sampling objectives or would result in a signifi-
cant reduction of the overall RI/FS schedule. To facilitate the most effi-
cient completion of the RI, mobile or non-CLP laboratories can be used to
initially document the nature and extent of contamination. Selected dupli-
cate samples can be sent to CLP laboratories to confirm and validate the

lthc type of laberatory analyses that will be utilized for a PRP-lead RI/FS

may also include any of those listed above, if approved by the RPM (See
Appendix A).
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snalytical results from the mobile or non-CLP laborstories. This process
sssists in the timely completion of the RI and the initistion of FS sceivie
ties, while still ensuring that leqally defensible CLP dats sre svailable
for decisionmaking snd potential cost-recovery asctions.

If s non-CLP laboratory is used, analytical protocols need to be spec-
ified in the bid packages sent to laborastories that sre under considerstion.
For Federasl-lead sites, laboratories receiving invitstions to bid have usy-
ally been approved by the EPA Regionsl QA representative. Por State-leasd
sites st which nonfczr laboratories are used, the laboratory ususlly subcor-
tracts with the prime contractor when the project is initisted.

Section 5 of the Compendium presents the details of proéoduzos for the
use of CLP laboratories and non-CLP laboratories. The User's Guide tc the

Contract Lsboratory Progrsm (U.S, EPA, December 1986) also presents

procedures for use of the CLP.

3.4 DATA ANALYSES

Analyses of the dats collected should focus on the development or refine-
ment of the conceptusl site model by presenting snd snalyzing data on source
charscteristics, the nature snd extent of contaminastion, the contaminated
transport pathways and fate, and the effects on human heslth snd the enviz-
onment. Dets collection and snelysis for the site charscterizstion is com-
plete vhen the DQOs thet were developed in scoping (including eny revisions
during the RI) are met, vhen the need (or lack thereof) for remedisl actions
is documented, snd when the dsts necessary for the development and evaluation
of remedisl slternstives have Deen cbtained. The results of the RI typically
are presented as an anslysis of site characteristics snd the risk sssociateld
with such characteristics (i.e., the beseline risk assessment).

3.4.1 Site Charscteristics
The evalustion of site charscteristics should focus on the current

extent of contsmination and estimsting the travel time to, and predicting
contsminant concentrations at, potential exposure points. Dasta should te

3-31



OSWER Directive 9355.3-01

analyzed to describe (1) the site physical characteristics, (2) the source
characteristics, (3) the nature and extent of contamination, and (4) the
important contaminant fate and transport zechanisms.

3.4.1.1 Site Physical Characteristics

Data on site physical characteristics should be analyzed to describe
the environmental setting at the site, including important surface features,
soils, geology, hydrology, meteorology, and ecology. This analysis should
emphasize factors important in determining contaminant fate and transpore
for those exposure pathways of concern. For example, if migration of con-
tamination in ground water is of concern, these factors may include the
properties of the unsaturated zone, the rate and direction of flow in the
aquifer(s), and the extent of subsurface systems.

3.4.1.2 Source Characteristics

Data on source characteristics should be analyzed to describe the sourc:

‘location; the type qnd integrity of any existing wvaste containment: and the

types, quantities, chemical and physical properties, and concentrations of
hazardous substances found. The actual and potential magnitude of releases
from the gsource and the mobility and persistence of source contaminants
should be evaluated.

-~

3.4.1.3 The Mature and Extent of Contamination

An analysis of data collected concerning the study area should be per-
formed to describe contaminant concentration levels found in environmental
media in the study area. Analyses that are important to the subsequent risk
assessment and subsequent development of remedial alternatives include the
horizontal and vertical extent of contamination in soil, ground water, sur-
face water, sediment, air, biota, and fncilitios.1 Spatial and temporal

1Cross-nodia contamination should be considered (e.g., potential fqr
contaminated soils to act as a source for ground-water contaminatior cue =2
leaching from the seil).
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tzends in contamination may be important in evaluating transport pathways.
Data should be arranged in tabular or graphical form for clearer understand-
ing. Figure }-2 shows an example of how the extent of soil and ground-water
contamination can be represented in terms of excess lifetime cancer risk.
Similar figures can be prepared showing concentrations rather than risk

values.

3J.4.1.4 Contaminant Fate and Transport

Results of the site physical characteristics, source characteristics,
and extent of contamination analyses are combined in the analyses of contami-
nant fate and tzaniport. If information on the contaminant release is ava:ii-
able, the cbserved extent of contamination may be used in assessing the
transport pathway's rate of migration and the fate of contaminants over the
period between release and monitoring. Contaminant fate and transport may
also be estimated on the basis of site physical characteristics and source

chazlctcziities.

Either analysis may use analytical or numerical modeling. while tieid
. data generally best define the extent of contamination, models can inter-
polate among and extrapolate from isolated field samples and can interpret’
field data to create a more detailed description. Models also can aid the
data reduction process by providing the user with a structure for organizing
and analyzing field data.

nodols.cpplteabio to site characterization can be grouped according to
their relative accuracy and their ability to depict site conditions. Simpli-
fied models (e.g., analytical and semianalytical models) can quantitatively
estimate site conditions with relatively low accuracy and resolution. Typ:-
cally, they provide order-of-magnitude estimates and require that simplified
assumptions be made regarding site conditions and chemical characteristics.

More detailed numerical models (e.g., numerical computer codes) provide

greater accuracy and resolution because they are capable of representing
spatial variations in site characteristics and irzegular geometzies commcr.ly

333
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found at actual sites. These models can also represent the actual
configuration and effects of remedial actions on site conditions. Detai.ec
mathematical models are sometimes appropriate for investigations in which

detailed information on contaminant fate and transport is required.

Models are also useful for screening alternative remedial actions and
may be used for a detailed analysis of alternatives. Oeciding whether ara-
lytical or numerical models should be used and selecting appropriate models
for either the remedial investigation or the feasidbility study can be dif‘:-
cult. Modeling may not be needed if site conditions are well understood anz
if the potential effectiveness of different remedial actions can be easily
evaluated. In selecting and applying models, it is important to remember
that a model is an arzificial representation of a physical system and is
only one way of characterizing and assesging @ site. A model cannot replace,
nor can it be more accurate than, the actual site data. Additional informa-
tion on determining contaminant fate and transport is provided in the
"Superfund Exposure Assessment Manual® (U.S. EPA, Draft, March 1988).

3.4.2 Baseline Risk Assessment
3.4.2.1 General Information

Baselie risk assessments provide an evaluation of the potential threas
to human health and the environment in the absence of any remedial action. |
They provide the basis for determaining whether or not remedial action is
necessary and the justification for performing remedial actions. The
baseline risk assessment will also be used to support & finding of imminent
and substantial endangerment if such & £inding is required as part of an
enforcement acticn. Detailed guidance on evaluating potential human health
impacts as part of this baseline assessmant i{s provided in the Superfund
Public Health Pvaluation Manusl (SPHEM) (U.S. EPA, October 1986).' Guidance

for evaluating ecological risks is currently under development within OSWER.

1 This guidance is currently undergoing revision to batter reflect Superfurd

policies and procedures.
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In general, the objectives of & baseline risk sssessment may be
sttained by identifying snd cheracterizing the following:

o Tox;city and levels of hazsrdous substances present in relevsnt
medis (e.g., air, ground water, scil, surface water, sediment, and
biots)

° Environmental fate and transport mechanisms within specific envi-
ronpental medis such as physical, chemicsl, and biological degrada-
tion processes and hydrogeologicsl conditions

o Potential human and environmental receptors

° Potentisl exposure routes and extent of actusl or expected exposure

° Extent of expected impact or threst; and the likelihood of such
impsct or threat occurring (i.e., risk charascterization)

° Level (s) of uncertainty sssociated with the above items

The level of effort required to conduct s baseline risk sssessment
depends largely on the complexity of the site. The goal is to gather suffi-
cient information to sdequately and accurately chsracterize the potential
risk from a site, vhilo st the ssne tive conduct this assessment as effi-
ciently as possible. Use of the conceptusl site model developed and refined
previously will help focus Luvostigatton efforts and, therefore, streamline
this effort. Pactors thst may sffect the level of effort required include:

° The aumber, concentrstion, and types of chemicals present

o Areal extent of contsmination

o The quality and quantity of aveilable monitoring dats

° The number and complexity of exposure pathways (including the
complexity of relesse sources and transport media)
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o The required precision of ssmple snaslyses, which in tumn depends
on site conditions such ss the extent of contsminant sigration and
the proxinicy, characteristics, and size of potentially exposed
population(s)

° The availability of sppropriste standards and/or toxicity data
3.4.2.2 Components of the Baseline Risk Assessment
The risk assessment process can be divided into four componen:s:

Contaminant identificstion
Exposure assessment
Toxicity assessment

Risk characterization

0 0 0 O

Figure 3-3 illustzates the risk assessment process and its four éonpo-
nents. The following provides s brief overview of each component.

Contaminant Identification. The objective of contsaminant identifica-
tion is to screen the informstion that is svailable on hazardous substances
or wastes present st the site and to identify contaminants of concern %o
focus subsequent efforts in the risk assessment process. Contaminants of
concern say be selected becsuse of their intrinsic toxicological properties,
becsuse they are present in large quantities, or becsuse they are prosontly
in or potentislly msy move into critical exposure pathways (o.q.. dxinkan
vater supply).

It may be useful for some sites to select "indicatoer chemicals” as par:

of this ptocou.1 Indicator chemicals sre chosen to represent the most

toxic, persistent, snd/or mobile substances smong those identified that are

1 The methodology for identifying indicator chemicals for sssessing human

health risks is described in the ug:r!und Public Health Bvpluation Manual

(U.S. EPA, Qctoker 1986).
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likely to significantly contribute to the overall risk posed by the site.
In some instances, an indicator chemical may be selected for the purﬁcso cf
representing a nclass” of chemicals (e.g., TCE to represent all volatiles).
Although the use of indicator chemicals serves to focus and streamline the
assessment on those chemicals that are likely to be of greatest concern, a
final check will need to be made during remedy selaction and the remedial
action phase to ensure that the wvaste management strateqgy being implemenced
addresses risks posed by the entire range of contaminants.

Exposure Assessmeont. The objectives of an exposure assessment are =2
identify actual or potential exposure pathways, to characterize the poten-
tially exposed populations, and to determine :ho'ox:ong of the exposure.
Detailed guidance on conducting exposure assessments is provided in the

Superfund Exposure Assessment Manual (U.S. EPA, Pall 1988), and is briefly

discussed below,

Identifying potential exposure pathways helps to conceptualize how
contaminants may migrate from a source to an existing or potential point of
contact. An exposure pathvay may be viewed as consisting of four elaments:
(1) A source and mechanism of chemical release to the environment; (2) An
environmental transport medium (e.9., air, ground water) for the released
chemical: (3) A point of potential contact with the contaminated medium
(referzed tu as the exposure point); and (4) An exposure route (e.q.,
inhalation, ingestion) at the contact point.

The analysis of the contaminant source and howv contaminants may be
released involves characterizing the contaminants of concern at the site and
determnining the Qquantities and concentrations of contaminants released to
environmental media. Pigure 3-4 presents a conceptual example identifying
actual and potential exposure pathways.

Once the source(s) and release mechanisms have been identified, an
analysis of the environmental fate and transport of the contgninanes is
conducted. This analysis considers the poé.ntia1 environmental transport
(e.g., ground-water migration, airborne transport); transformation

3-39
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(e.g., biodegradation, hydrolysis, and photolysis): and transfer mechanisms
(e.g., sorption, volatilizatior) to provide information on the potent:al
magnizude and extent of envircrmental contamination. Next, the actual or
pPotential exposure points for receptors are identified. The focus of this
effort should be on those locations where actual contact with the concasu-
nants of concern will occur or is likely to occur. Last, potential exposure
routes that doscribo_chc potential uptake mechanism (e.g., ingestion, inkala-
tion, etc.) once &8 receptor comes into contact with contaminants in a spec.-
gic onvironnnntql mediun are identified and descrided. Environmental media
that may need to be considered include air, ground water, surface water,
soil and sediment, and food sources. Detailed procedures for estimating ard
calculating rates of expcsure are described in detail in the Superfurd Expc-

sure Assessment Manual (EPA, Draft, Fall 198e).

. After the exposure pathway analysis is completed, the potential for
exposure should be assessed. Information on the frequency, mode, and magni-
tude of exposure(s) should be gathered. These data are then assessed to

| yield a value that represents the amount of contaminated media contacted per
day. This analysis should include not only identification of current expo-
sures but also exposures that may occur in the future if no action is taken
at the site. Because the frequency mode and sagnitude of human exposures
will vary based on the primary use of the area (e.9., residential, indus-
trial, or recreational), the expected use of the area in the future should
be cvalultod.1 The purpose of this analysis is to provide decisionmakers
with an understanding of both the current risks and potential future risks
if no action is taken. Therefore, as part of this evaluation, a reascnable
Maxisum exposure scenario should be developed, which reflects the type(s)
and extent of exposures that could occur based on the likely or expected use
of the site (or surrounding areas) in the tutu:-.z The reasonsable maximum

lrhis evaluation does not require an extensive analysis of demographic trernds
and a statistically measurable confidence level for the prediction of
future development, only that the likely use (based on past and current
trends, zoning restrictions, etc.) be svaluated.

2Additional guidance on developing reascnable maximum expcsure scerarics
will be provided in the upcoamirg revision of the SPHEM.
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exposure scenario should be presented to the decisionmaker so that possible

implications of decisions regarding how to best manage uncertainties can be
factored into the risk management remedy selection.

The final step in the exposure asioslnnnt is to integrate the informa-
tion and develop a qualitative and/or quantitative estimate of the expected
exposure level(s) resulting from the actual or potential release of
contaminants from the site.

Toxicity Assessment. Toxicity assessment, as part of the Superfund
baseline risk assessment process, considers (1) the types of adverse health
or environmental effects associated with individual and sultiple chemical
exposures; (2) the tolationshiQ between magnitude of exposures and adverse
effects; and (3) related uncertainties such as the weight of evidence for a
chemical's potential carcinogenicity in humans. Detailed guidance for
conducting toxicity assessments is provided in the SPHEM,

Typically, the Superfund risk assessasnt process relies heavily on
existing toxicity information and does not involve the development of new
data on toxicity or dose-response relationships. Available information on
nany chcniéals is already evaluated and susmarized by variocus EPA program
offices or cross-Agency work groups in health and environmental effects
assessmant dccuments. These documents or profiles will generally previde
sufficient toxicity and dose-response information to allow both qualitative
and quantitative estimates of risks associated with many chemicals found at
Superfund sites. These documents often estimate carcinogen exposures asso-
ciated with specific lifetime cancer risks (e.g., risk-specific doses cor
RSDs), and systemic toxicant exposures that are not likely to present appre-
ciable risk of significant adverse effects to human populations over a life-
tizne (e.g., Reference Doses or R{Ds). |

Risk Characterization. 1In the final compcnent of the risk assessment

process, a characterization of the potential risks of adverse health or

environsental effects for each of the exposure scenarios derived in the
exposure assessment, is developed and summarized. Estimates of risks are
obtained by integrating information developed during the exposure arc

toxicity assessments to characterize the potential or actual risk, includirg
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carcinogenic risks, noncarcincegenic risks, and environmental risks. The
final analysis should include a surmary of the risks associated with a site
including each pggjgc:od exposure route for contaminants of concern and the
distribution of risk across various sectors of the population. In addition,
such factors as the wveight-of-evidence associated with toxicity information,
and any uncertainties associated with exposure assumptions should be
discussed.

Characterization of the environmental risks invelves identifying tre
potential exposures to the surrounding ecological receptors and evaluating
the potential effects associated with such exposure(s). Important factors
to consider include disruptive effects to populations (both plant and
animal) and the extent of perturbations to the ecological community.

The results of the baseline risk assessment may indicate that the site
pélcs lictle or no threat to human health or the environment. In such
situations, the Irs should be either scliid down as appropriate %o that site
and its potential hazard or eliminated altogether. The results of the R!
and the baseline risk assessment will therefore serve as the primary means
~of documenting a no-action decision. 1If it is decided that the scope cf the
FS will be less than wvhat is presented in this guidance or eliminated altr-
gether, the lead agency should document this decision and receive the ccn-
currence of the support agency. ' '

3.4.3 Evaluate Data Needs

As data are collected and a better understanding of the site and the
risks that it poses are cbtained, the pt.lilinllY.rlI.dill action
alternatives developed during scoping should be reviewed and refined. The
available data should be evaluated to determine if they are sufficient to
develop remedial alternatives. 1f they are not, additional data gathering
will be required. When sufficient data are available, preliminary remedial
response cbjectives with respect to the contasinants of concern, the arnas
and volumes of contaminated media, and existing and potential exposure
routes and receptors of concern can begin to be developed as part of the Fs.
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3.5 DATA MANAGEMENT PROCEDURES

An RI may generate an extensive smount of information, the Quslity and
validity of which must be consistently well documented because this informs-
tion will be used to support remedy selection decisions and any legal or
cost recovery actions. Therefore, field ssmpling and snalytical procedures
for the scquisition and compilation of field snd laboratory datas asre subject
to dats nanagement p:ocodu:os.l The discussion on dats management
procedures is divided into three categories: field sctivities, sample
mansgement and tracking, snd document control snd inventory.

3.5.1 Field Activities

During site characterization and sampling, consistent documentation and
sccurate recordkeeping procedures are criticsl becsuse subsequent decisions
will be made dn the basis of informastion gathered during these tasks.
Aspects of dasts management for ssmpling sctivities during site
characterization include: '

° Quality Assurasnce/Quality Control (QA/QC) Plsns--These documents
provide recorxds of responsibility, adherence to prescribed proto-
cols, nonconformity events, corrective messures, and dats defici-

encies.

) A Dats Security Systam--This system outlines the messures that
will be taken in the field to safequard chain-of-custody records’
snd prevent free access to project records, thereby guarding
against accidentsl or intenticnsl loss, damsge, or slteration.

° Field Logs--The Qsily field logs are the primary record for field
investigstion activities snd should include s description of any
modifications to the procedures cutlined in the work plan, field
ssmpling plan, or health and safety plen, with justifications for

\\

1DQOs will govarn the dats management procedures used, and the QAPP/FSP wilL.
idertify bozh field-collected and aralytical data. Informszion to be
recorded should include sarpling information, recording procedures, sar:-.e
managemer.it, and QC concerns.
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such modifications. Field measurements and observations should he
recorded directly into the project log books. !xaaplos.of field
messurements inclhdo pH, temperature, conductivity, water f{low,
air quality parameters, and soil characteristics. Health and
safety monitoring, sempling locations, sempling tethniques, and o
generasl description of daily asctivity are typically included in
the daily log. Any unususl occurrences or circumstances should be
documented in these logs snd can be used for reference in determi~-
ing the possible causes for dats snomslies discovered during daca
snalysis. Dats must bo recorded directly snd legibly in field lag
books with entries signed and dated. Changes made to origiral
nozes should not obliterste the originsl information and should :-e
dated and signed. Standerd format information sheets should Se
used whenever appropriate and should be retained in permanent
files.

Documentation involved in maintaining field sample inventories and

proper chain-of-custody records may include the tollavinqlz

Semple Identification Matrix

Sample Tag

Traffic Repore

High-Hszazd Traffic Report

SAS Packing List

Chain-of~Custody Forms

Notice of Tranmmittsl

Receipt for Ssmples Fora

Centzsl Regiocnal Laborastory (CRL) Ssmple Data Report
Shipping Alirdill

o 0 0o 0 0o 0 o 0 O O

Additional information for esch of these items, slong with the
instructions for their completion, can be found in Section 6.2 of the

nggondiun.

1Spocific zequirements mav vary betweer State- and Federsl-lead sites.
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3.5.2 Slmglo Management and Tracking

A record of sasple shipments, receipt of analytical results, submitcal
of preliminary results for QA/QC review, completion of QA/QC review, and
ovuuation' of the QC package should be maintained to ensure that only final
and approved analytical data are used in the site analysis. In scme in-
stances, the use of ptcluu:a:y dats is varranted to prepare internal review
documents, begin data analysis while minimizing lost time for the turnaround
of QA/QC comments, and continue narroving remedial action alternatives.
Preliminary data are considered uncfficial, however, and preliminary data
used in analyses must be updated upon receipt of official QA/QC comments and
changes. Sample results should not be incorporated in the site characteriza-
tion report unless accompanied by QA/QC comments.

The DQUs stated for each task involving sample analysis must specify
wvhether the information is valid with Qualifiers or not and must specify
vhich qualifiers can invalidate the use of certain data. rFor instance,
reproducibility of plus or minus 20 percent may be acceptable in a treat-
ability study but may not be acceptable for determining the risk to human
health from drinking wter. Ace_opnbiuey of data quality is not established
until the reviewed QA/QC package accompanies the analytical data.

The acceptable QA/QC package should be defined in the approved site
QAPP for each discrete task. Whezre use of the CLP is involved, review by
the CRL QA Office is typical but may vary from one Region to the next and
may vary from one state to the next in the case of State-lead sites. Never-
theless, the DQOs cutlined for the use of the data will dictate the level of
review vegQuired. '

3.5.3 Document Control and Inventory

Sample results should be managed in @ standardized form to promote easy
reporting of data in the site characterization report. Precautions should
be taken in the analysis and storage of the data collected during site
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characterization to prevent the introduction of errors or the loss or

misinterpretation of data.

The document inventory and filing systems can be set up on the basis c*
serially numbered documents.. These systems may be manual or automated. A
suggested structure and sample contents of a file for Superfund activities
are shovn in Table 3-11. The relationship of this filing system to the Ad-
ministrative Record is discussed in the "Interim Guidance on Adminis-razive
Rocords for Selection of CERCLA Response Actions” (U.S. EPA, Draf:,

June 1988).

3.6 .COMMUNITY RELATIONS ACTIVITIES DURING SITE CHARACTERIZATION

Two-way communication vith interested members of the communizy should
be maintained thzouq‘houti the R.I. The remedial project manager and Communizy
Relations Coordinator keep local officials and concerned citizens apprised
of site activities and of the schedule of events by implementing several
community relation activities. These actions are usually delireated in the
community relations plan and typically include, but are not limited to,
public information meetings at the beginning and end of the RI; a series cf
fact sheets that will be distributed to the cosmunity during the investiga-
tion and will describe up-to-date progress and plans for remedial activities;
telephone briefings for key members of the community--public officials and
zepresentatives of concerned citizens; and periodic news releases that
describe progress at the site.

The files containing the Administrative Racord should be established
once the RI/FS work plan is finalized and kept at or near the site. It is
recommended that the files containing the Administrative Record be kept ac:
one of the information repositories for public information at or near the
site and near available copying facilities. Copies of site-related informa-
tion should be made available to the community and should typically include
the RI/FS work plan, a summary of monitoring results, fact sheets, and the
community relations plan. The cbjective of community relations activities
during the RI is to educate the public on the remedial process and keep :le

community informed of projiect developments as they occur, thereby reducing
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Table 3-11
OUTLINE OF SUGGESTED FILE STRUCTURE FOR SUPERFUND SITES

Congzcssionai Inquiries and Hearings:

o 00O

" Correspondence

Transcripts
Testimony
Published hearing records

Remedial Response:

-]

Discovery

Initial investigation reports
Preliminary assessment report
Site inspection report
Hazard Ranking System data

Remedial planning

- Corzespondence

Wozk plans for RI/FS
R1/¥S reports
Health and safety plan

QA/QC plan
Record of Decision/responsiveness summary

Remedial implementation

Remedial design reports

Permitcs

Contractor work plans and progress reports

Corps of Engineers agreements, reports, and currespondence

‘State and other agency coordination

Correspondence

Cocperative agreement/Superfund State con:ract
sState quarterly reports

Status of State assurances

Interagency agreesents

Mesorandum of Understanding with the state
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Table 3-11 (continued)

o Community relations

Interviews

Cerzespondence

Community relations plan )
List of people to contact, €.9., local officials, civic
leaders, environmental groups

Meeting summaries

Press releases

News clippings

Fact sheets

Comments and responses

Transcripts

Summary of proposed plan

Responsiveness summary

Inaqory:.

o Photographs

- Illustrations
° Other graphics
Enforcemernt:

- Status reports

-} Cross

-zeference to any confidential enforcement files and the

person to contact

° Cozre

o

contraces:

Site-

0000O

List
rinancial

spondence

Administrative orders

specific contracts

Procurement packages
Contract status notifications

of contractors

Transactions:

) Cross-reference to other financial files and the person to contact
- Contractor cost reports
) Audit reports

. WDRZ43/048
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the likelihood of conflict arising from a lack of information, misinforma-

~ tion, or speculation. As directed in the community relations plan, all

activities should be tailored to the community and to the site.
3.7 REPORTING AND COMMUNICATION DURING SITE CHARACTERIZATION

During site characterization, communication is required between the
lead agency and the support aqcncy.1 In addition to routine communication
between members of the lead agency and their contractor on project progress,
written communication is required between the lead agency and the support

agency as follows:

1. The lead agency should provide the draft work plan to the support
agency for review and comment (discussed in Chapter 2.)

2. The lead agency should provide information on contaminant types and
affected media to the support agency for ARAR identification (chemical-
and location-gpecific ARAR determinations are finalized once the site
characterization is complete).

3. The lead agency should provide data cbtained during site
characterization to A‘rSDR.2 '

4. The lead agency should provide a preliminary summary of site character-
ization to the support agency (this may serve as the mechanism for ARAP
identification).

S. The lead agency should provide a draft RI report for review and comment
by the support agency.

lnoportinq and communicating during a PRP-lead RI/FS is discussed in
Appendix A and in the forthcoming "Draft Guidance on Oversight of
Potentially Responsible Party Remedial Investigations and Feasibility
Studies.”

2Guidanco for coordinating remedial and ATSDR health assessment activities
is provided in OSWEP Directive 9265.4-02.
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The last three communication requirements are discussed in the follow=
ing section. Table 1}-12 summarizes the points during site characterizas:cn
wher written or oral communication is recommended.

3.°.1 Information for ARAR Identification

The information for the support agency's use in identifying ARARs should
include a description of the contaminants of concern, the affected media,
and any physical features that may help identify location-specific APARs.
This information nay bBe supplied by the preliminary site characterizaticn
summary (as discussed below) or by a letter or other document. The suppcr=
agency shall provide locatione and cheaical-specific ARARS to the lead
agency before preparation of the draft RI repore.

3.7.2 Preliminary Site Chazacterization Summary

A sutmmary of site data following the completion of initial field sampl-
ing and analysis should be prepared. This summary should briefly review the
analytical results of investigative activities to provide the lead agency
with a reference for evaluating the development and screening of remedial
alternatives. In addition, the preliminary site characterization summary
may be used to assist the support agency in identification of ARARS and pro-
vide ATSDR with the data (prior to issuance of the draft RI) to assist :in
their health assessment efforts.

The format of this summary is optiocnal and is left to the discretion’ of
the lead-agency RPN. The format may range from a technical samorandum, which
simply lists the locations and quantities of contaminants at the site, o a
rough draft of the first four chapters of the RI report (see Table 3-11).

Use of the technical memorandum and a progress meeting is strongly encouraged
over the latter to better facilitate RI/FS schedules and sampling progress
in the field. '

3.7.3 Drafe R Report

. A dzaft RI report should be produced for review by the support agen:y
and submitzed to ATSDR for its use in preparing a health assessmenz. It

3-51
/77



OSWER Directive 93%%.3-C1

Table 3-12
REPORTING AND COMMUNICATION DURING SITE CHARACTERIZATION

Potential Methods
of Information
Information Needed Purpose Provision

Need to rescope field Needed only if screening Meeting

activities on the basis indicates that field Tech memo
of results of field activities need to be Other
cbservations rescoped; for lead agency

and contractor to identity
methods to improve effec-
tiveness of site charac-
terization activities; for
lead agency to cbtain
SUPPOLt agency review and
concusrTence _

Need to rescope field Needed only if analysis of Meeting
activities on the basis laboratery data indicates Tech mamo
of results of sample field activities need to Other
analysis be rescoped; for lead
agency and contractor to _
identify methods to improve
effectiveness of site char-
acterization activities;
for lead agency to obtain
support agency review and
concurrence

Preliminary results of Provided by the contractor Tech memos

field investigation to the lead agency; need Other
tasks (e.g., and method of

geophysical communication at lead
explozations, agency's discretion

monitoring well
installation, etec.)

Descriptive and Provides lead agency with Preliminary
analytical results early susmary of site site characteri-
of initial site char- - data; assists in support- zation summary
acterization results ing agency with identifi-
{excluding risk cation of ARARs; may also
assessment) be submitted to ATSDR for

use in preparing health

assessment.
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Table 3-12 (continued)

Information Needed

Potential Methods
of Information
Purpose Provision

Listing of
contaminants, affected
media; location of
wetlands, historic
‘sites, ete.

Refined remedial action
objectives

Documentation of site
characterization field
activities and analyses
including any treata-
bility testing

For support agency's use  Preliminary
in identifying chemical- site character-

and location-gpecific ization summary
ARARS .

For lead agency and Meeting
contractor to define the Tech memo
basis for developing Other .

remedial action
alternatives; cbtain
reviev and comment froa
the support agency

Required for sembers of Draft RI report
lead agency and their

contractor to prepare for

public comment and rs

support documentation

WDR243/018
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Table 3-11
SUGGESTED RI REPORT FORMAT

Executive Summary

1. Introduction
1.1 Purpose of Report
1.2 Site Background

1.2.1
1.2.2
1.2.3

Site Description
Site History
Previous Investigations

1.3 Report Organization

2. Study Area Investigation
2.1 Includes field activities asscciated with site
characterization. These may include physical and chemical
monitoring of some, but not necessarily all, of the followinc:

2.1.1

[V NI VI VO VO VI VI VY
L ]
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Surface Features (topographic mapping, etc.) (natural
and manmade features)

Contaminant Source Investigations

Meteorological Investigations

Surface-Water and Sediment Investigations

Geological Investigations

Scil and Vadose Zone lavestigations

Ground-Water Investigations

Human Population Surveys

Ecological Investigations

2.2 1If technical memoranda documenting field activities were
prepared, they may be included in an appendix and surmarized
in this report chapter. .

3. Physical Characteristics of the Study Area
3.1 Includes results of field activities to determine physical
characteristics. These may include some, but not necessarily
all, of the following: ’

W wwww
[ ] * [ [ ] [ [ [] [ ]
= 0t g po B0 4t B 0o
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Surface Peatures
Meteorology
Surface-Water Hydrology
Geology

Soils

Hydrogeology
Demography and Land Use
Ecology
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Table 3-13 (continued)

4. Nature and Extent of Contamination
4.1 Presents the results of site characterization, both natural
chemical components and contaminants in some, but not
necessarily all, of the following media:
4.1.1 Sourzces (lagoons, sludges, tanks, etc.)
4.1.2 Soils and Vadose Zone
4.1.3 Ground Water
4.1.4 Surface Water and Sediments
4.1.%5 Alr

S. Contaminant Fate and Transport
S.1 Potential Routes of Migration (i.e., air, ground water, etc.)
§.2 Contaminant Persistence
$.2.1 If they are applicable (i.e., for organic
contaminants), describe estimated persistence in the
study area env.ronment and physical, chemical, and/or
"biological facters of importance for the media of
interest.
S.3 Contaminant Migration ‘ ‘
§.3.1 Discuss factors affecting contaminant migration for
‘the media of importance (e.g., sorption ontc soils,
solubility in water, movement of ground vater, etc.)
$.3.2 Discuss modeling metnods and results, if applicable.

6. Baseline Rigk Assessment
6.1 Public Health EZvaluation
6.1.1 Exposure Assessdent
€.1.2 Toxnicity Assessment
6.1.3 Risk Characterization
6.2 Environmental Assessment

7. Summary anéd Conclusiors

7.1 Summary
7.1.1 Nature and Extent of Contamination

7.1.2 Pate and Transport
7.1.3 Risk Assessaent
7.2 Conelusions
7.2.1 Data limitations and Recommendations for Future Work

7.2.2 Recommended Remedial Action Cbjectives

Appendixes

A. Technical Memoranda on Field Activities (if available)
B. Analytical Data and QA/QC Evaluation Results ‘
C. Risk Assessment Methods

WDR242,/20
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also serves s documentation of dats collection and analysis in support of
the FS. The draft RI report can be prepsred any time between the completion
of the baseline risk assessment and the completion of the draft rs.

rt should not delay the initistion or execution

Therefore, chp drafc Rl re

of the rS.

Table 3-13 gives » suggested formast for the draft RI report. The
report should focus on the medis of concern snd, therefore, does not need to
address all the site characteristics listed in Table 3-13; only those
appropriste at that specific site.

WDR243/016
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CHAPTEP 4
DEVELOPMENT AND SCREENING OFf ALTERNATIVES

4.1 INTRODUCTION

4.1.1 Purpose of Alternstive Dovologggnt and Screening

The primary objective of this phase of the IS {s to develop an
appropriaste range of waste management options that will be analyzed more
fully in the detailed analysis phase of the PS. Appropriste waste man-

'agement options that ensure the protection of humsn health and the
environment may involve, depending on site-specific circumstances, the
complete eliminastion or destruction of hazsrdous substances st the site,
the reduction of concentzrations of hazardous substsnces to acceptable
heslth-based levels, and prevention of exposure to hszardous substances
via engineering or institutional controls, or some combination of the
above. Alternatives are typically developed concurrently with the RI
site characterization, with the results of one influencing the other in
an iterstive fashion (i.e., RI site characterization dats are used to
develop slternstives and screen technologies, whereas the range of
slternstives developed guides subsequent site characterization and/or
treatability studies). An overview of the entire FS process is
presented in the following subsections.

4.1.2 78 Process Overview

~ The IS may be viewed (for explanstory purposes) 8s occurring in
three phases: the development of slternatives, the screening of the
slternatives, and the detailed anslysis of slternastives. However, in
actual practice the specific pétnt at which the first phase ends and the
second begins is not so distinct. Therefore, the development and screen-
ing of alternatives sre discussed together to better reflect the
interrelatedness of these efforts. Purthermore, in those instances in

4-1
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which circumstances limit the number of available cptions, and therefore

_the number of alternatives that are developed, it may not be necessary

to screen alternatives prior to the detailed analysis.
4.1.2.1 Development and Screening of Alternatives

Alternatives for remediation are developed by assembling combina-
tions of technologies, and the media to which they would be applied,
into alternatives that address contamination on a sitewide basis or for
an identified operable unit. This process consists of six general steps,
which are shown in Figure 4-1 and briefly discussed below:

° Develop remedial action objectives specifying the contaminants
and media of interest, exposure pathways, and preliminary reme-
diation goals that permit a range of treatment and containment
alternatives to be daveloped. The preliminary remediation
goals are developed on the basis of chemical-specific ARARs,
vhen available, other available information (e.g., Rfds), and
site-specific risk-related facto:otl

° Develop general response actions for each medium of interest
defining containment, treatment, excavation, punﬁing, or other
actions, singly or in combination, that may be taken to sat-
isfy the remedial action cbjectives for the site.

° Identify volumes or areas of media to which general response
actions might be applied, taking into account the requirements
for protectiveness as identified in the remedial action objec-
tives and the chemical and physical characterization of the
site.

° Identify and screen the technologies applicable to each
general response action to eliminate those that cannot be

lrhcsc preliminary remediation goals are reevaluated as site character-

izatior data and information from the baseline risk assessment beccome
available.
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izmplemented technically at the sice.! The general response
actions are further defined to specify remedial technology

types (e.g., the general response action of treatment can be
‘further defined to include chemical or biclogical technolegy

types).

o Identify and evaluate technology process options to select a
representative process for each technology type retained for
consideration. Although specific processes are selected for
alternative development and evaluation, these processes are
intended to represent the broader range of process opticns
within a general technology type.

© Assemble the selected representative technoclogies intc alterna-
tives representing a range of treatment and containment combi-
nations, as appropriate.

Figure 4-2 provides a generic representation of this process.
Section 4.2 contains a more detailed description and specific examples

" of alternative development.

For those situations in which numerous waste management options
are appropriate and developed, the assembled alternatives may need tc be
refined and screened to reduce the number of alternatives that will be
analyzed in detail. This screening aids in streamlining the feasibility
study process while ensuring that the most promising alternatives are
being considered.

As discussed earlier, in other situations the number of viable or
appropriate alternatives for addressing site problems may be limited:
thus, the screening effort may be minimized if unnecessary. The scope

1It is important to distinguish between this medium-specific technology -
screening step during development of alternatives and the alternative
screening that may be conducted subsequently to reduce the numoer of
alterratives pricr to the dectailed analysis.
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of this screening effort can vary substentially depending on the number
and type of alternstives developed and the extent of informstion neces-
sary for conducting the detailed snalysis. The scope and emphasis can
also vary depending on either the degree to which the assembled alterns-
tives address the combined thrests posed by the entire site or on the
individuasl thrests posed Dy separste site aress or contsminated medis.
Whatever the scope, the range of trestment and containment slternstives
initially developed should be preserved through the slternative screen-
ing process to the extent that it makes sense to do so.

As part of the screening process, alternstives sre snalyzed to
investigate interactions smong medis in terms of both the evaluation of
technologies (i.e., the extent to which source control influences the
degree of ground-water or sir-quality control) snd sitewide protective-
ness (i.e., whether the alternstive provides sufficient reduction of
risk from esch medis and/or pathway of concern for the site or that pert
of the site being sddressed by an opersble unit). Also st this stage,
the areas and quantities of contaminated medis initially specified in
the genersl response actions may 3lso be reevalusted with respect to the
effects of interactions between medis. Often, source control actions
influence the degree to which ground-water remediation can be accom-
plished or the time frame in which it can be achieved. In such
instances, further snalyses msy be conducted to modify either the source
control or ground-wster response actions to schieve grester effective-
ness in sitewide aslternatives. Using these refined slternative con-
figurations, moze detailed informstion sbout the technology process
options mey be developed. This information aight include data on the
size and copacities of trestment systems, the quantity of materisls
required for construction, snd the configuration and design requirements
for ground-water collection systems.

Information svailable at the time of screening should be used pri-
marily to identify and distinguish any differences smong the various
alternatives and to evaluate each alternative with respect to its effec-
tiveness, implementability, and cost. Only the slternmstives judged as

the best or mos: promising or the basis of these evaluation- factors
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should be retained for further consideration snd snalysis.® Typically,
those alterracives that are screened out will receive no further consid-
eration unless additional information becomes svailable that indicates
further evaluation is wvarzranted. As discussed in Section 4.2.6, for
sites 2t which interactions among medis are not significsnt, the process
~of screening alternatives, described here, may be applied to medium-
specific options to reduce the number of options that will either be
combined into sitewide slternstives st the conclusion of screening or
will avait further evalustion in the detailed analyses. Section 4.3
contains more detail about screening slternatives.

4.1.2.2 Detailed Analysis of Alternatives

During the detailed analysis, the alternstives brought through
sczeening are further refined, as appropriste, and snalyzed in detail
with respect to the evsluation criteris descrided in Chapter 6. Alter-
natives may be further refined and/or modified based on sdditiocnsl site
characterization or trestability studies conducted as part of the RI.
The detailed sralysis should be conducted so thst decisionmekers are
provided with sufficient informstion tolcelpato alternatives with

'rospoct to the evaluation criteris and to select an appropriste remedy.
Analysis activities sre described in grester detail in Chapter 6.

4.1.3 Alternstive Ranges

Alcernatives should be developed thet will provide decisionmakers
with an appropriste range of options and sufficient informstion to
adequstely compare slteznatives asgainst one snother. 1In developing
alternatives, the range of options will very depending on siteespecific
conditions. A genersl description of ranges for souzce control end
ground-water response actions that should be developed, as sppropriate,
srve described below.

lhs wvith the use of representative technologies, slternstives masy be

selected to represent sufficiently similar management strategies: thus,
in effect, a2 separate analysis for each alternative is not slways war-
ranted.

47
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4.1.3.1 Source Control Actions

For source control actions, the following types of alternstives
should be developed to the extent practicable:

o A number of trestment alternstives ranging from one that would
eliminste or minimize to the extent fessible the need feor long-
tern managenent (including monitoring) st » site to one thst
would use trestment as a3 primary component of sn alternative
to address the principal thrests st the sito.l
within this zange typically will differ in the type snd extent
of trestment used and the mansgement requirements of trestnhent:

Alternatives

residuals or dntrootod wagtes.

° One or more alternatives that involve containment of waste
with little or no trestment but.protect human heslth and the
environment by preveating potentiasl exposure snd/or reducing
the mobility of contsminents.

- A no=sction altornaeivoz

Figure 4-3 conciptuolly illustrotoi this range for source control

slternatives.

Development of s complete range of treatment alternstives will not

‘be practical in some situstions. For oxilplo. for sites with large vol-

umes of low concentrated wastes such ss some municipsl landfills and

Ihlto:aativns for which ezoatnoht is » principsl element could include
containment elements for untrested waste or trestment residusls s
well,

2A1thouqh 8 no-sction slternative may include some type of envizonmental
monitoring, actions taken to reduce the potentisl for exposure

(e.g., site fencing, deed restrictions) should not be included as 2
component of the no-sction aslternatives. Such minimal sctions should
constitute a separate "limited" action alternastive.
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mining sites, an alternative that eliminates the need for long=-term man-
agemert may not be reasonable giQ.n site conditions, the limitations of
 technologies, and extreme cCosts that may be involved. 1If a full range
of alternatives is not developed, the specific ressons for dbinq so
should be briefly discussed in the FS report to serve as dacﬁnon:ation

. that trestment alternatives were sssessed as required by CERCLA.

4.1.3.2 Ground-water Response Actions

For ground-water response actions, slternstives should address not
only cleanup levels but also the time frade within vhich the alterna-
tives might be achieved. Depending on specific site conditions and the
aquifer characteristics, alternatives should be developed that achieve
ARARs or other health-based levels determined to be protective within
'varyinq time frames using different methodologies. TFor aquifers
currently boinq>usod as 3 drinking water source, slternatives should be
configured that would achieve ARARS or risk-based levels as rapidly as
possible. More detsiled informstion on developing remedisl alternatives
for ground-water response sctions B3y be tound in "Guidance on Remedial
Actions for Contaminated Ground Weter at Superfund Sites"™ (U.S. EPA,
August 1988).

- 4.2 ALTERNATIVE DEVELOPMENT PROCESS

The alternative development process may be viewed as consisting of
s series of analyticsl steps that invelves msking successively more
specific definitions of potential remedial sctivities. These steps are
described in the following sections.

4.2.1 D.volgg Remedial Action ObjoctivOG

Remedial action objectives consist of medium-specific or operable
unit-specific gosls for protecting humsn heslth and the environment.
The objectives should be as specific as possible but not so specific

4-11
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that the range of alternatives that can be developed is unduly limited.
Column two of Table 4-1 provides examples of remedial action objectives

for various media.

Remedial action objectives aimed at protecting human health and the
environment should specify: '

° The éontaninant(l) of concern
° Exposure route(s) and receptor(s)

° ‘AN acceptable contaminant level or range of levels for each
exposure route (i.e., a preliminary remediation goal)

Remedial action cbjectives for protecting human receptors should express
both a contaminant level and an exposure route, rather than contaminant
levels alone, because protectiveness may be achieved by reducing expo-
sure (such as capping an area, limiting access, or providing an altez-
nate water supply) as well as by reducing contaminant levels. Because
remedial action objectives for protecting environmental receptors typi-
cally seek to preserve or restcre a resource (e.g., as ground water),
environmental cbjective(s) should be expressed in terms of the medium of
interest and target cleanup levels, whenever possible.

Although the preliminary remediation goals are established on read-

119 available information (e.g., reference doses (Rfds) and risk-spccific

doses (RSDs)] or frequently used standards (e.g., ARARs), the final
acceptable exposure levels should be determined on the basis of the
results of the baseline risk assessment and the evaluation of the
expected exposures and associated risks for each alternative. Con-
taminant levels in each media should be compared with these acceptable
levels and include an evaluation of the following factors:

° Whether the remediation goals for all carcinogens of concern,
including those with goals set at the chemical-specific ARAR

4-12
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level, provides protection within the risk range of 10" to
-7
10 .

o Whether the remediation gosls set for sll non-carcinogens of
concern, including those with goals set st the chemical-specific
ARAR level, sre sufficiently protective st the site.

o Whether environmentsl effects (in asddition to humsn heslth
effects) are sdequately addressed.

) Whether the exposure snalysis conducted as pert of the risk
sssessment adequately addresses each significant pathway of
humsn exposure identified in the baseline risk assessment,
For example, if the exposure from the ingestion of fish and
drinking water are both significent pethways of exposure,
goals set by considering only one of these exposure pathways
nay not be asdequately protective.

The SPHEM provides additionsl details on establishing acceptable
exposure levels.

4.2.2 Develop Genersl Response Actions

Generasl response actions describe those actions that will saeisfy
the remedial sction objectives. General response sctions may include
treatment, containment, excavation, extraction, disposai. institutional
actions, or » combinstion of these. Like remedisl action objectives,
general response actions sre medium-specific.

Genersl response actions that might be used at s site sre initially
defined during scoping snd sre refined throughout the RI/FS ss a better
understanding of site conditions is gained and action-specific ARARs are
identified. 1In developing slternatives, combinations of general response
sctions may be identified, particularly when dispossl methods primarily

4-18
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depend on whether the medium has been previcusly trested. Examples of

potential general response actions are included in column three of

Table 4-1.

4.2.3 ldentify Volumes or Areas of Medis

During the development of slternatives an initial determination is
made of aress or volumes of media to which general response actions |
might be applied. This initial determination is made for esch medium of
interest at 3 site. To take intersctions between medis into account,
response actions for areas or volumes of medis are often refined after
sitewide alternatives have been assembled. The refinement of slterna-
tives is discussed at greater length in Section ¢.3.1.

Defining the sreas or volumes of media requires careful judgment
and should include s consideration of not only acceptable exposure lev-
‘els and potentiasl exposure routes, but slso site conditions and the
nature and extent of contamination. For example, in an area with con-
tamination thst is homogeneously distributed in s medium, discrete risk
levels (e.g., 10-5, 19-6) or corresponding contaminsnt levels may pro-
vide the most rational basis fcr defining sress or volumes of medis to
which treatment, containment, or excavation actions may be applied. For
sites with discrete hot spots or aress of more concentrated contamina-
tion, however, it may be more useful to define sress and volumes for
remediation on the basis of the site-specific relationship of volume (or
ares) to contsminant level. Therefore, when sress or volumes of medis
are defined on the besis of site-specific considerations such ss volume
versus concentration relationships, the volume or sres addressed by the
alternstive should be reviewed vith respect to the remediasl action
objectives to ensure that alternatives can be assembled to reduce
exXposure to protective levels.

4-19
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4.2.4 léentify and Screen Remscial Technologies and Process

ggtions

Ir this step, the universe of potentially applicable technology
types and process options is reduced by evaluating the options Qith
respect to technical implementability. In this guidance document, the
term "technology types” refers to general categories of technologies,
such as chemical treatment, thermal destruction, immobilization, cap-
ping, or devatering. The term "technology process options” refers to
specific processes vithin each technology type. FPFor example, the chemi-
cal treatment technology type would include such process options as pre-
cipitation, ion exchange, and oxidation/reduction. As shown in columnc
four and five of Table 4-1, several broad technclogy types may be iden-
tified for each general response action, and numerous technology process
options may exist within each technology type.

Technology types and process options may be identified by drawing
on a variety of sources including references developed for applicatiorn
to Superfund sites and pore standard engineering texts not specifically
directed toward haszardous waste sites. Some of these sources are
included in Appendix D of this document.

During this screening step, process options and entire technology
types are eliminated from further consideration on the basis ¢f techni-
cal implemertability. This is accoeplished by using readily available .
information from the RI site characterization on contaminant types and
concentrations and onsite characteristics to screen out technologies and
process options that cannot be effectively implemented at the sits.

Two factors that commonly influence technology screening are the
presence of irorganic contaminants, which limit the applicability of
many types ¢f treatment processes, and the subsurface conditions, such
as depth to ismpervious formations or the degree of fracture in bedrock,
which can lizmit many types of containment and ground-water ccllection

techriologies. This screening step is site-specific, hcwever, anc otrer
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factors may need to be considered. Figqure 4-4 provides an example of
initial technology screening for ground-water remediation at s site hav-
ing orgeanic and inorgdnic contaminants snd shallow, fractured bedrock.

As with all decisions during an RI/FS, the screening of
technologies should be documented. For most studies, » figqure similar
to Figure 4-4 provides adequate information for this purpose and can be
included in the FS reporet,

4.2.%5 Evaluate Process Options

In the fourth step of alternstive development, the technology
processes considered to be implementable are evalusted in grester detail
before selecting one process to represent each technology type. One
representative process is selected, if possible, for each technology
type to simplify the subsequent development and evaluation of alterna-
tives without limiting flexidbility during remedial design. The
representative process provides s basis for developing performance
specifications during preliminsry design; however, the specific process
actuslly used to implement the remediasl sction st 3 site may not be
selected until the remedisl design phase. In some cases more thin one
process option may be selected for a technology type. This may be done
if two or moze processes are sufficiéntly different in their performance
that one would not adequately represent the other.

Process options are evalusted using the ssme criteris--effectiveness,
implementability, snd cost-~that sre used to screen slternatives prior
to the detailed snalysis. An important distinction to make is that at
this time these criteris are spplied only to technologies and the general
response sctions they asre intended to sstisfy and not to the site as 3
whole. Furthermore, the evaluation should typicslly focus on effective-
ness factors at this stage with less effort directed st the implementa-

bility and cost evaluation.

Because of the limited dats on innovative technologies, it may rot
be possible to evaluaste these process options on the same basis as other
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associated with their operation may be undertaken. Typically, however,
such analyses are conducted during the later phases of the FS when

alternatives are refined and evaluated on 8 sitewide basis.

If modeling of transport processes is undertaken during the alter-
native devaelopment and screening phases of the FS to evaluate removal or
collection technologies, and if many contaminants are present at the
site, it may be necessary to identify indicator chemicasls, as is often
done for the baseline risk assessments, to simplify the analysis.
Typically, indicator chemicals are selected on the basis of their
usefulness in evaluating potentisl effects on human health and the
environment. Commonly selected indicator chemicals includc'thosc that

are highly mobile and highly toxic.
\
4.2.5.2 Implementability Evaluation

Izmplementability encompahsoa both the technical and sdministrative
fessibility of implementing a technology process. As discussed in Sec-
tion 4.2.4, technical implementability is used. as an initial screen of
technology types and process options to eliminate those that are clearly
ineffective or unworkable at a site. Therefore, this subssquant, more
detailed evaluation of process options places greater emphasis on the
institutional aspects of implementability, such as the ability to obtain
necessary permits for offsite actiens, ﬁho availability of treatment,
storage, and disposal pervices (including capacity), and the availabil-

ity of necessary equipment and skilled workers to implement the
technology. ' ‘ '

4.2.5.3 Cost Evaluation

Cost plays a limited role in the screening of process options.
Relative capital and OgM costs are used rather than detailed estimates.
At this stage in the process, the cost analysis is made on the basis of
engineering judgment, and each process is evaluated as to whether costs

are high, low, or medium relative to other process options in the same
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_technology type. As discussed in Section 4.3, the grestest cost con-
sequences in site remediation are usually sssociated vith the degree =o
which different general technology types (i.e., containment, treatment,
excavation, etc.) are used. Using different process options within a
technology type usually has » less siqnificant effect on cost than does
the use of different technology types.

4.2.6 Assemble Alternatives

In assembling alternatives, genersl response ;ctions and the
process options chosen to represent the various technology types for
each medium or opersble unit sre combined to form alternatives for the
site as & wvhole. As discussed in Section 4.1.2.1, appropriste treatmen:
and containment options should be developed. To sssemble alternatives,
general response actions should be combined using different technology
types and different volumes of medis and/or aress of the site. Often
more than one general response action is applied to esch medium. For
| example, alternatives for remediating soil contamination will depend on
the type and distribution of contaminants and may include incineration
of soil from some portions.of the site and capping of others.

For sites at ghich interactions smong media are not significanc
(i.e., source control actions will not affect ground-water or surface-
wvater responses) the combinstion of medium-specific actions into site-
wide slternatives can be msde later in the IS process, either asfter
alternatives have ﬁogn sczeened or prior to conducting the comperative
analysis of alternatives. For exsmple, if aedias Lnti:oetions sre not of
concern, an FS aight describe three source control options, three soil
- remediation options, and four ground-water remediation options, (instead
of developing numerous comprehensive sitewide slternstives). Although
this spprosch permits greater flexibility in developing slternatives and
simplifies the analyses of sitewide alternatives, it msy involve q:oi:er
o!to:t'in developing and snalyzing medium-specific options.

4-27
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Figure 4-6 illustrates how general response sctions may be combined
to form a range of sitewide alternatives. For this relatively sizple
example, the two media of interest are soil and ground water. The range
of alternatives developed include & no-action alternstive (alterna-
tive 1); a limited action alternative (alternative 2); source
containment options with and without ground water treatment
(alternatives 3 and 4¢); and three alternatives that employ various
levels of source treatment, with ground-water eollociion and treatment
(alternatives S, 6, and 7).

Although not shown in this example, a description of each
alternative should be included in the FS report. For the nltirna:ivos
presented in Pigure 4-6, such doscriptions would include the locations
of areas to be excavated or conrtained, the approximate volumes of soil
and/or ground vater to be excavated and collected, the approximate loca-
tions of interceptor tzenches, the locations of potential city water
supply hock-ups, the locations of connections to the local publicly
owned treatment works (POIW), management options for treataent residuals,
and any other information needed to adequately describe the alternative
and document the logic behind the assembly of general response actiors
into specific remedial action alternatives. In'dcscribing alternatives,
it may be useful to note those process options that were not screened
out and that are represented by those described in the alternative.

4.3 ALTERNATIVES SCREENING PROCESS

4.3.1 Alternatives Definition

Before boqian;nq sczeening, alternatives have been assembled pri-
msrily on medium-specific considerations and isplementability concezns.

Typically, fev details of the individual process options have been iden-
tified, and the sizing requirements of technologies or remediation time

4-28




FIGURE 4-6

ASSEMBLING A RANGE OF ALTERNATIVE EXAMPLES
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frames have not been fully characterized (except for time frames iden-
tified to develop ground-water action slternstives). Purthermore,
intersctions smong medis, which msy influence remedistion sctivities,
hsve ususlly not been fully determined, nor have sitewide protectiveness
requirements been addressed. Therefore, st this point in the process,
such sspects of the slternatives may need to be further defined to form
the basis for evaluating snd compering the alternstives before their
screening.

4.3.1.1 Specific Objectives

Alternatives sre initislly developed and sssembled to meet » set of
remedial action objectives for esch medium of interest. During screen-
ing, the assembled alternstives should be evaluated to ensure that they
protect human heslth snd the environment from easch potontioi pathway of
concern 8t the site or those asress of the site being sddressed as pare
of an opersble unit. If more thsn one pathwey is present, such ass inhsl-
ation of asirborne contsminsnts and ingestion of contsminsnts in ground
wvater, the oversll risk level to receptors should be evelusted. 1If it
is found that an alternative is not fully protective, s reduction in
exposure levels for one or more medis will need to be made to sttain an
acceptable risk level.

In refining slternatives, it is important to note that
protectiveness is schieved by reducing exposures to acceptsble levels,
but schieving these reductions in exposures masy not aslweys be possiblc
by sctuslly clesning up ¢ specific medium to these ssme levels. For
exsaple, protection of humsn heslth at » site may require that con-
centrations of contaminents in drinking water be reduced to levels that
could not ressonably be schieved for the water supply aquifer; thus,
protection could be provided by preventing exposures with the use of 3
wellhesd trestment system. The critical selection of how risk reduc-
tions sre to be achieved is part of the risk msnagement decisionmaking

process.
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4.3.1.2 Define Medis and Process Options

Alternatives should be defined to provide sufficient quantitative
information to allow differentistion smong alternmatives with respect to
effectiveness, implementability, snd cost. Parameters that often
requizre additional refinement include the extent or volume of contami-
nated material and the size of major technology and process options.

Refinement of volumes or areas of contaminsted media is important
at some sites st which ongoing relesses from the source (or contaminated
soils) significantly affect contaminant levels in other medis (e.g.,
ground wator)'bpcausc such interactions may not have been addressed when
slternstives were initiaslly developed by grouping medium-specific
response actions. 1f intersctions smong media appear to be important ac
'a site, the effect of source control sctions on the remediation levels
or tine frames for other medis should be evalusted.

Tigure 4-7 provides an exsmple of such an snslysis in which
volatile ozganics in soil are migrating into an underlying squifer com-
posed of unconsolidated materials. Using s model of transport processes
. at the site, the effect of different soil removal actions on ground-
water remediastion (using a specified extraction scheme) could be
estimated. In this example, development of slternatives that considcr'
ground water actions independent of soil removsl (i.e., the no-soil-
removal scenario) could result in underestimsting the aschievable remed:i-
ation level or overestimating the time frame for ground-wster remedia-
tion. This could zesult in sn overestimstion of the extraction and
treatment requirements for technology processes for ground water. By
evaluating soil and ground water sctions together, the rates and volumes
of ground water extraction to schieve the target remediation levels can
be refined more accurately. '

After the alternstives have been refined with respect to volumes of

media, the technology process options need to be defined noio fully with
respect to their effectiveness, implementability, and cost such that
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differences among alternatives can be identified. The following infor-
mation should be developed, as appropriate, for the varicus technology

processes used in an slternative:

e Size and configuration of onsite extraction and trestment sys-
tems or containment structures--For media contaminated with
several hazardous substances, it may be necessary to first
determine which contaminant(s) impose the grestest treatment
requirements: then size or configure accordingly. Similarly,
for ground-water extraction technologies st sites with mul-
tiple ground-water contaminants, it may be nocossary'to evalu-
ate vwhich compounds impose the grestest limits on extraction
technologies, either because of their chemical/physical char-
acteristics, concentration, or distribution in ground water.

o Time frame in which treatment, contsinment, or removal goals
can be achieved--The remedistion time frame is often interde-
pendent on the size of a treatment system or configuration of
a3 ground-water extraction system. The time frame msy be
determined on the basis of specific remediastion goals (e.gq.,
attaining ground-water remediation gosls in 10 years), in
which case the technology is sized and configured to achieve
this; the time frame may also be influenced by technological

" limitations (such as meximum size consideration, performance
cspabilities, and/or availability of sdequate trestment sys-
tems or dispossl capacity).

-] Rates or flows of trestment--These will also influence the
sizing of technologies and time frame within vhich remediation
csn be schieved.

° Spatisl requirements for constructing treatment or containment
technologies or for staging construction materisls or excs-

vated soil or vaste
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-] Distances for disposal technologies--These include approximate
transpert distances to acceptable offgite trestment snd dis-
posal facilities and distances for vater pipelines for dis-
charge to a receiving stream or s POV,

° Required permits for offsite actions and imposed limitstionse-
These include Netionsl Pollutant Discharge Eliminstion System
(NPDES) , pretreatment, snd emission control requirements; coor-
dinstion with locsl sgencies snd the public; snd other legal
considerstions. These may 3lso encompess some sction-, location-,
and chemicsl-specific ARARs.

4.3.2 Screening Evalustion

Defined slternatives are evalusted against the short- snd long-term
sspects of three brosd criteria: effectiveness, implementability, and
cost. Because the purpose of the screening evalustion is to reduce the
number of alternatives that will undezgo # more thorough and extensive

‘analysis, slternstives will be evsluated more generally in this phase

than during the detailed anslysis. However, evalustions st this time
should be sufficiently detailed to distinguish smong slternstives. In
sddition, one should ensure that the aslternstives are being compared on
an equivalent basis (i.e., definitions of trestment slternatives are
spproximstely st the ssme level of detsil to sllow preparation of
comparable cost estimstes). ‘

Inicially, specific technologies or process options were evalusted
primsrily on the basis of whether oz not they could meet a perticular
remedisl sction cbjective. During slternative screening, the entire
slternative is evalusted as to its effectiveness, implementability, and
cost.

During the detailed snalysis, the slternatives will be evaluated
against nine specific criteris and their individual factors rather than
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the general criteris used in screening. Therefore, individuels condyce-
ing the FS should be familiar with the nine criteris (see Section 6.2.2)
st the time of screening to better understand the direction that the
analysis will be taking. The relationship between the screening
criteris and the nine evaluation criteris is conceptually ‘illustrated in

Figure 4-8.

It is also inportanf to note that comperisons during screening are
usually made between similar alternatives (the most promising of which
is carried forward for further analysis); whereas, comparisons during
the detailed anslysis will differentiste scross the entire taﬁqc of
alternatives. The criteris used for screening sre descrided in the fol-

lowing sections.
4.3.2.1 Effectiveness Evslustion

A key aspect of the screening evaluation is the effectiveness of
each slternstive in protecting human health and the environment. Each
alternative should be evaluated ss to its effectiveness in providing
protection and the reductions in toxicity, mobility, or volume that it
will schieve. Both short- and long-term components of effectiveness
should be evaluated; short-term referring to the construction and
implementation period, snd long-term referring to the period after the
remedial sction is complete. Reduction of toxicity, mobility, or volume
refers to changes in one or more characteristics of the hazsrdous sub-
stances or contaminated medis by the use of trestment that decreases the
inherent threats or risks sssocisted with the hazsrdous material.

4.3.2.2 Ilplcnontahility Evaluation
Izplementability, as & measure of both the technical and
sdministrative fessidbility of constructing, operating, and maintasining 2

remedial action slternative, is used during screening to evaluate the
combinations of process options with respect to conditions at a specific
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site. Technical feasibility refers to the ability to construct,
reliably operate, and. meet technology-specific requlations for process
options until s remedial action is complete; it also includes operation,
maintenance, replacement, and monitoring of technical components of an
altoznativo, if required, into the future after the remedial action is
complete. Administrative feasibility refers to the ability to obtain
approvals from other offices and agencies, the availability of treat-
ment, storage, and dispossl services and cepacity, and the requiremen:s
for, and availabilicy of, spoci!ié equipment and technical specialists.

The determination thst an a  ternstive ie not éochnically feasible
and is not available will usually preclude it from further consideration
unless steps can be taken to change the conditions responsible for the
determination. T&picolly, this type of "fatal flaw” would have been
identified during technology screening, and the infeasible slternative
would not have been assembled. Negative factors i!fccéinq administra-
tive feasibility will normslly involve coordination steps to lessen the
negative sspects of the slternative but will not necesssrily eliminate

an alternstive from considerstion.
4.3.2.3 Cost Evasluation

Typically, alternstives will have been defined well enough before
screening that some estimates of cost are aveilable for comparisons
ssong alternatives. However, because uncertainties sssociated with :hg_
definition of aslternatives often remsin, it msy not be practicable to
define the costs of slternstives with the accuracy desired for the
detailed analysis (i.e., +50 percent to =130 percent).

Absolute accuracy of cost estimstes during screening is not essen-
tial. The focus should be to make compsrative estimates for slterna-
tives with relative accuracy so that cost decisions smong slternatives
will be sustained as the accuracy of cost estimstes improves beyond the
screening process. The procedures used to develop cost estimstes for
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alternstive screening are similar to those used for the detailed analy-
sis; the only differences would be in the degree of alternative refine-
ment and in the degree to which cost components are developed.

Cost estimates for screening alternatives typically will be based
on 8 variety of cost-estimating data. Bases for screening cost esti-
nates Bay include cost curves, generic unit costs, vendor information,
conventional cost-estimating quides, and prior similsr estimstes as
modified by site-specific informstion.

Prior estimstes, site-cost experience, and good engineering
judgments sre needed to identify those unique items in esch slternstive

common to all slternatives or indirect costs (engineering, financisl,
supervision, outside contractor support, coantingencies) do not normally
warzant substantisl effort during the alternative screening phase.

doth capitsl and O&M costs should be considered, where sppropriate,
during the screening of aslternstives. The evslustion should include
those OtM costs that will be incurred for as long #s necessary, ever
sfter the initisl remedial sction is complete. In addition, potential
future remedisl action costs should be considered during alternative
screening to the extent they can be defined. Present worth snslyses
should be used during slternative screening to evaluste expenditures |
that occur over different time periods. By discounting all costs to »
common base yesr, the costs for different remedisl action altermatives
can be compered on the basis of s single figure for esch alternative.

A sozve detsiled discussion of evalusting cost is presented in
Chepter 6.

4.3.2.4 Innovetive Technologies

Technologies sre classified as innovative if they are developed
fully but lack sufficient cost or performance data for routine use ac
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Superfund sites. In many cases, it will not be possible to evaluate
alternatives ingoxpo:ating innovative technologies on the same basis as

. available technologies, because insufficient data exist on innovative
technologies. If treatability testing is being considered tc betzer
evaluate an innovative technology, the decision to conduct a test should
be made as early in the process as possible to avoid delays in the RI/FS

schedule.

Innovative technologies would normally be carried through the
screening phase if there were reascn to believe that the innovative
technology would offer significant advantages. These advantages may be
in the form cf better treatment performance or implementability, fewer
adverse inbacts than other available approaches, or lower costs for sim-
ilar levels of performance. A “"reascnable belief™ exists if all indica-
tions from other full-scale appiications under similar circumstances or
from bench~-scale or pilét-scalc treatability testing supports the

expected advantages.

4.3.3 Alternative Screening

4.3.3.1 Guidelines for Screening

Altsrnatives with the most favorable composite evaluation of all
factors should be retained for further eonstd.ration_du:inq detailed
analysis. Alternatives selected for further evaluation should,'whczc
practicable, preserve the range of treatment and containment technolo-
qgies initially developed. It is not @ requiresmsnt that the entire range
of alternatives originally developed be preserved if all alternatives in
a portion of the range do not represent distinct viable options.

The target number of alternatives to be carried through screening
should be set by the project manager and the lead agency on a site-
specific basis. It is expected that the typical target number c¢ alter-
natives carriea :hxouéh screening (including containa.n: and no-action
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slternatives) usually should not exceed 10. PFewer slternstives should
be carried through screening, if possible, while sdequately preserving
the range of remedies. If the slternatives Siinq screened asre still
medium=-specific snd do not sddress the entire site or operable unit, the
number of alternstives retained for esch specific medium should be
considerably less than 10.

4.3.3.2 Selection of Alternatives for Detailed Anaslysis

~ Once the evaluation has been conducted for esch of the slterna-
tives, the lead agency and its contractor should meet with the suppor:
agency to discuss each of the slternstives being considered. This mee:-
ing does not correspond to & formsl quality contrel review stage but
provides the lead asgency and its contractor with 1n§ut from the support
agency and serves as » fosum for updating the support agency with the
current direction of the PFS. - '

The slternatives recommended for further considerstion should be
sgreed upon st this meeting so that documentation of the results of
alternstive screening is complete; any additionsl investigations that
28y be necessary are identified; snd the detsiled snalysis can commence.

Unselected slternstives may be reczonsidered at a later step in the
detailed snalysis if similar retained slternatives continue to be evalu-
sted favoradbly or if information is developed that identifies an addi-
tionsl sdventage not previously spperent. This provides the flexibility
to double check o previous decision or to review varistions of slterns-
tives being considered (¢.g., consideration of other similar process
options). However, it is expected that under most circumstances, once
an slternstive is screened out it will not be reconsidered for selec-
tion.

4.3.3.3 Postescreening Tasks

The completion ofbtho screening process leads directly into the
detailed aralysis ané may serve to identily sdditional investigaticrs
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that may be needed to adequately evaluste alternatives. To ensure a
smooth transition from the screening of alternatives to the detailed
analysis, it will be necessary to identify and begin verifying action-
specific ARARs and initiate trestability testing (if not done previ-
ously) and additional site characterization, ss asppropriate.

Although the consideration of action-specific ARARS begins easrlier
as process options are combined, the identification of action-specific
ARARS will need to be more definitive as the alternastives become betcer
defined. At the conclusion of screening, sufficient information shou.d
exist on the technologies and the most probable configurations of tech-
nologies so that the lead agency and support agency can better define
snd agree on action-specific ARARS. As with chemical-specific ARARs,
sction-specific ARARs should include all Federal requirements and any
‘State requirements that either are more stringent than Federsl ARARs or
specify requirements where no Federsl ARARS exist.

once the field of alternstives has been narrowed, the technology
processes of greatest interest can be identified. At this point, the
need for treatability tests (if not identified esrlier) can be deter-
mined for process options that will require sdditional data for detailed
snalysis. Although the results of trestability testing will not be used
until the detailed analysis, they should be initiasted as early in the
process as possible to minimize any potential delsys on the FS schedule.
The type and scope of treatability tests depends on the expected data
requirements for detsiled snalysis of slternstives. Factors involved ir
determining the need for and scope of trestability studies are discussed

in Chepter S.

In some cases, the need for, additionsl site characterization may

also be identified during the screening phase. Because the nature and
extent of contsminstion is ususlly well defined st this time, sdditional

field investigations should be conducted only to better define the
effect of site conditions on the performence of the technology processes

of grestest interest.
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4.4 COMMUNITY RELATIONS DURING ALTERNATIVE DEVELOPMENT AND SCREENING

The community relations sctivities implemented for site characteri-
zation may slso be appropriste d\ixinq the development of slternatives.
Activities focus on providing informstion to the cosmunity concerning
the developuent and screening of remedisl slternatives and -obtsining
feedback on community interests and concerns associsted with such aslter-
nstives. Community relations sctivities should be site- snd community-
specific snd sre usually stipulsted in the community relations plan thac
is prepared during scoping sctivities. Commmnity relations activities
during the development of slternstives say include, but sre not limited
to, & fact sheet describing alternstives identified as potentially fess-
ible, #» workshop presenting citizens with the Agency’'s considerstions
for developing alternstives, briefings for lecsl ofﬁ.chls and concerned
citizens on slternstives under consideration, s small group meeting for
citizens involved with the site, snd news relesses describing technolo-
gies being evalusted. It is hyomnt' to note thet public interest
typically incresses as the fessidility study progresses; snd that the
technical sdequacy of » remedy does not ensure community acceptance.

- Therefore, the community relations sctivities should be planned and con-

ducted to address such interest snd potentisl concerns.

If alternstives aze being developed concurrently with the RI site
chazacterizstion, information on the screening of technologies snd reme-

"dial slternative development should be included in public information

materials and asctivities prepared during site characterizstion. 1If
slteznatives are developed sfter site charscteriszstion, additionsl com-
ounity szelstions sctivities should be conducted. In general, community
relations activities during slternstive development and screening sre
sost sppropriste if citisens are significantly concerned over site
conditions end RI/FS sctivities thet are being implemented at the site.
The level of effort for community relations st this phase should be
described in the community relstions plan.
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4.5 FEPORTING AND COMMUNICATION DURING ALTERNATIVE DEVELOPMENT AND
SCREENING

Although ro formal report preparation 1s required during the develog-
ment and screening of alternatives (except whatever routine administrative
anc project management tracking methods have been designated for use by
the lead agency and its'ccnt:pcto:(a))l, some form ot‘vtitton documenta-
tion of the methods, rationale, and results of alternative screening
(e.g., graphical representation sizailar to Fiqures 4-5 and 4-6 or a tech-
nical memorandum) needs tc be provided to the lead and support agencies.
If a technical memorandum is prepared, it car serve as the basis for
later development of the chapter(s) in the FS report that discusses the

development and screering of alternatives.

COnnunicacion_inonq the lead and support agencies and their
contractor(s) is very important to obtain input and agreement on the
technologies or processes and alternatives considered for implementation
at the site. As shown in Table 4-2, commnication should occur to
facilitats the initial screening of ﬁochnoloqicl and process options, to
agree on what additional site data may be needed, and to gain input and
agreemsrnt on the choice of representative processes ané combinations to
be used to assexble alternatives. In addition, the following key
coordination pcints are required:

° The lead and support agencies should agree on the sst of
alternatives selected for detailed analysis.

-] The lead and support aqcncios.-ust coordinate identification
of action-specific ARARs.

° The lead agency and its contractor are to evaluate the need
for any additional investigations that may be needed before
they conduct the detailed analysis.

lrho RFY may require a writter celiverable from the PRFs during
alterrative development and screening fci @ PRP-lead RI/FS.
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Table 4-2

REPORTING AND COMMUNICATION DURING ALTERNATIVE DEVELOPMENT AND SCREENING

Information Needed

All potential tech-
nologies included
for considezation

Need for sdditional
field dats or trest-
ability studies

Process evalustion
snd slternative
development

Results of slternative
sczeening (if conducted)

Identification of

action=gspecific ARARs

Need for sdditionsl
investigation

Purpose

Potential

Methods for
Information
Provision

Por lead sgency and contractor
to identify potentisl technolo-
gies; for lead agency to obtain

Support sgency review and
comment

For leed agency and contractor to
determine vhether more field datas
or treatsbilicy tests sre needed

to evaluate selected technologins;
for lasd sgency to obtain support

sgency review and comment

For lesd asgency snd contractor to
communicste and resch sgreement

on technology screening end
slternative development; for
lesd agency to ottain support
agency reviev and comment

Tor lesd asgency and contrac-
tor to communicste snd resch
agresment on alternative
sczeening; for lead agency
to obtain support agency re-
viev and comment

For lead sgency to obtain

input from the support
sgency on sction-gpecific

Por lesd agency and con-

tractor to determine whether

sdditional investigations
sre needed to evaluaste
selected alternatives; for
lead agency to obtain
support sgency reviev and
commpent

Meeting
Tech Memo
Other

Meeting
Tech Memo
Other

Meeting
Tech Memo
OCther

Meeting
Tech Memo
Other

Meeting
Letter
Other

Meeting
Tech Memo
Other

WDR276/014
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For purposes of speed and efficiency, the preferred approsch for the
exchange of information if through meetings. However, other approsches

that facilitate effective review and input (e.g., technical memorandums

for review) may be used 3t the lead agency's discretion.

Becsuse the finsl RI/FS report may eventuslly be subject to judicial

review, the procedures for evalusting, defining, and screening alterna-

tives should be well documented, showing the rationale for each step.

The following types of information should be documented in the final

RI/FS report to the extent possible:

WDR276/012

Chemical- and/or risk-based remedial objectives associated
with the alternative

Modifications to any media-specific slternstives initially
developed to ensure that risk from multiple-pathway exposures
and interactions among source- and ground-water-remediation

stzategies are addressed

Definition of each alternative including extent of remedia-
tion, volume of contaninated materisl, size of major technol-
ogies, process parameters, cloaﬁup time frames, transportation
distances, and special considerations

Notation of process options that were not initially screened
out and sre being represented by the processes comprising the

slteznative

Screening evaluation surmaries of each alternative

4-45
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CHAPTER S
TREATABILITY INVESTIGATIONS

S.1 INTRODUCTION

As discussed earlier, the phased RI/FS process is intended to better
focus ihe site investigation so that only those data necessary to suppor:
the RI/FS and the decisionmaking process are collected. Data needs are
initially identified on the basis of the understanding of the site at the
time the RI/FS is initially scoped. Therefore, initial sampling and teszing
efforts may be limited until a more complete understanding of the site
allows subsequent sampling efforts to be better focused. As site
information is collected during the RI and alternatives are being developed,
additional data needs necessary to adequately evaluate alternatives during
the detailed analysis are often identified. These additional data needs may
involve the collection of site characterization data, as described in
Chapter 3, or treatability studies to better evaluate technology
performance. This chapter is intended to pravido an overview of the types
of treatability studies (i.e., bench scale, pilot scale) that may be used,
their specific purposes, and important factors that need to be considered
when contemplating their usae. -

$.1.1 Objectives of Treatability Investigations

Treatability studies are conducted primarily to achieve :ho'fcllowing:‘
o Provide sufficient data to allow treatment alternatives to be
fully developed and evaluated during the detailed analysis and

to support the remedial design of a selected alternative

o Reduce cost and performance uncertainties for treatment alterna-
tives to acceptable levels so that a remedy can be selected
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£.1.2 Overview of ?roatibilitx Investigations

Treatability studies to collect data on technologies identified during
the alternative development process are conducted, as appropriate, to pro-
vide additicnal information for svaluating technologies. The RI/FS contrac-
tor and the lead agency's RPM must review the existing site data and avail-
able information on technologies to determine if treatability investigations
are needed. As discussed earlier, the need for treatability testing should
be idontitiod as early in the RI/TS process as possible. A decision to
conduct treatability testing may De made during project scoping if
information indicates such testing is desirable. BHNowever, the decision to
conduct these activities must be made by weighing the cost and time required
to complete the investigation against the potential value of the information
in resolving uncertainties associated with selection of a :candial action,
In some situations a specific technology that appears to offer a substantial
savings in costs or significantly greater performance capabilities may not
be identified until the later phases of the RI/PS. Under such circumstances
it may be advantageous to postpone completion of the RI/FS until treat-
ability studies can be completed. Project managers will need to make such
decisions on a case by case basis. In other situations, treatability
investigations may be postponed 'ntil the remedial design phase.

The decision process for treatability investigations is shown concep-
tually in Pigure S-1 and consists of the following steps:

° Determining data needs

° Reviewing existing data on the site and available literature on
technologies to determine if existing data aze sufficient to eval-
uate alternatives

° Performing treatability tests, as appropriate, to determine per-
formance, operating parameters, and relative costs of potential

remedial technologies

° Evaluatirg the data to ensure that DQOs are met

$-2




FIGURE S-1
TREATABILITY INVESTIGATIONS
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.2 DETERMINATION OF DATA REQUIREMENTS

To the extent possible, data required to assess the feasibility of
technologies should be gathered during the site characterization (e.g.,
moisture and heat content data should be collected if incineration of an
organic waste is being considered). Because data requirements will depend
on the specific treatment process and the contaminants and matrices being
congidered, the results of the site characterization will influence the
types of alternatives developed and screened, which will in turn influence
additional data needs. However, data collected during site characterizatic:
will not alvays be adequate for assessing the feasibility of remedial tech-
nologies, and, in fact, the need for detailed data from trictnbility tests
may not become apparent until the initial screening of alternatives has been
completed. A description of data requirements for selected technologies is

presented in Table S-1. The Technology Screening Guide for Treatment of

'CERCLA Soils and Sludges (U.S. EPA, September 1988) summarizes data needs

for a larger number of available and inncvative technologies. The Superfund
Innovative Technology Evaluation (SITE) program is another source to assist
with the identification of data needs and to abtain performance information

‘on innovative technologies.

Additional data needs can be identified by conducting a more exhaustive
literature survey than vas originally conducted wvhen potential technologies
were initially being identified. The bbjcctiv-s of a literature survey are

-as follows:

° Deternine whether the performance of those technologies under con-
sideration have been sufficiently documented on similar wastes
considering the scale (e.g., bench, pilot, or full) and the number
of times the technologies have been used

° Gather information on relative costs, applicability, removal effi-
ciencies, O&M requirements, and implementability of the candidate
technologies




Table S-1
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~YPICAL DATA REQUIREMENTS FOR REMEDIATION TECKNOLOGIES

Technology

Thermal .
Destruction

Air Stripping

Metal Hydroxide

Precipitation

In Situ Vapor
Extraction

Waste Matrix

Soils

Liquids

Ground Water

Ground Water

Soils

Example Data
Required

Moisture content

Heat value

Chlorine content
Destruction efficiency

Heat value
Concentration of metals
Destruction efficiency

Concentration of volatile
contaminants

Concentration of non-
volatile contaminants

Contaninant removal
efficiencies (obtain-
able from mathematical
models)

Metals concentration

Contaminant removal
efficiency

Sludge generation rate
and composition

Soil type

Particle size
distribution

Concentration of
volatile compounds

Presence of non-volatile
contaminants

Contaminant removal
efficiencies (usually
zequires bench- or
pilotescale work)

(Note: Tables used in this outline are only partial examples.]

$-§
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-] Determine testing requirements for bench or pilot studies, if
required

S.3 TREATABILITY TESTING

Certain technologies have been demonstrated sufficiently so that
site-specific information collected during the site characterization is
adequate to evaluate and cost those technologies witheut conducting
treatability testing. For example, a ground-water investigation usually
provides sufficient information from which to size a packed tower air
stripper and prepare a comparative cost estimate. Other examples of when

'troatability testing may not be necessary include:

o A developed technology is well proven on similar applications.

° Substantial experience exists with a technology employing
treatsent of well-documented waste materials. (For example, air
stripping or carbon adsorption of ground wvater containing organic
compounds for which treatment has previously proven effective.)

° Relatively low removal efficiencies are required (e.g., 50 to
90 percent), and data are already available.

Frequently, technologies have not been sufficiently demonstrated or
characterization of the waste alone is insufficient to predict treatment
performance or to estimate the sigze and cost of appropriate treatment units.
Furthermore, scme treatment processes are not sufficiently understood for
performance to be predicted, even vith a complete characterization of the
wvastes. Por example, often it is difficult to predict biological toxicity
in a biolegical treatment plant without pilot tests. When treatment
pezformance is difficult to predict, an actual testing of the process may be
the only means of obtaining the necessary data. 1In fact, in some situations
it may be more cost-effective to test a process on the actual waste thar it
would be toc characterize the waste in sufficient detail to predict perfor-

aance.
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Treatability testing performed during an RI/FS is used to adequately
evaluate a specific technology, including evaluating performance, determin-
ing process sizing, and estimating costs in sufficient detail to suppor: the
remedy-selection process. Treatability testing in the RI/FS is not mean: to
be used solely to develop detailed design or cperating parameters that are
more appropriately developed during the remedial design phase.

Treatability testing can be performed by using bench-scale or pilot-
scale techniques, which are described in detail in the following sectiors.
However, in general, treatability studies will include the following stegps:

e Preparing a work plan (or modifying the existing work plan) fcr A
' the bench or pilot studies

° Performing field sampling, and/or bench testing, and/or pilot
testing ’

° Evaluating data from field studies, and/or bench testing, and/or
‘pilot testing

° Preparing a brief report documenting the results of the testing

$.3.1 Banch-Scale Trca:nbil&tx Studies

Bench testing usually is performed in a laboratory, in which compara-
tively small volumes of waste are tested for the individual parameters of a
treatment technology. These tests are generally used to determine if the
'cheniatxy' of the process works and are usually performed in batch (e.g.,
"jar tests”), with treatment parameters varied one at a time. Because small
volunes and inexpensive reactors (e.g., bottles or beakers) are used, bench
tests can be used economically to test a relatively large number of both
performance and vaste-composition variables. It is also possible tc evaluate
a treatment system made up of several technologies and to generate limited
amounts of residuals for evaluation. Bench tests are typically performed
for projects involving treatment or destruction technologies. However, care
must be taken in attempting to predict the performance of full-scalie pro-

cesses on the basis of these tests.

/7¢
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Bench-scale testing is useful for s developing technology, becsuse i:
can be used to test for 3 wide variety of operating condizions.l In such
cases, bench tests can 8180 be used to determine brosd operating conditions
to sllow optimization during additionsl bench or possibly lsrger-scele pilot

tests to follow.

Bench-scale testing usually consists of a series of tests, with the
zesults of the previous snalysis determining the next set of conditions to
evaluste. The first tests usually cover s brosd range of potentisal operat-
ing conditions in order to narrow the conditions for subsequent tests. For
example, pH is the most importent parameter for hydroxide precipitation of
hesvy metals. An initial “"screening” jar test might be performed in which
the pH range is varied from 7 through 12 in whole pH units. After finding »
minimum metals concentration st pH 9, additionsl testing could be performed
at narrower pH intervals sround 9. The initisl screening tests need not be
performed to the ssme high level of accuracy used in the final tests to pre-
dict treatment effectiveness.

Bench-scale testing can usually be performed over » few veeks or months,
snd the costs sre ususlly only e smsll portion of the total RI/FS cost.
Costs for benchescsle testing sre usually significantly lower than those for
pilot testing for similar technologies. )

Bench-scale testing should be performed, as sppropriate, to determine
the following: '

° 2ffectiveness of the treataent alternative on the wasts (note that
for some technologies bench-scale testing msy not be sufficient to
aske » finsl effectiveness determination)

° Differences in performance betveen competing manufacturers (e.g.,
sctivated carbon adsorption isotherms, polymer jar tests)

lscnch tests may also be conducted for well-developed and documented tech-
nologies that are being applied to » new wvasts.

S-8
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o Differences in performance between alternative chemicals (e.g.,

alum versys lime versus ferric chloride versus sodium sulfide)

° Sizing requirements for pilot-scale studies (e.g., chemical feed
systems)

° Screening of technologies to be pilot tested (e.g., sludge
devatering) ‘

©  Sizing of those treatzent units that would sufficiently affecxz the
cost of the technology to affect the FS evalustion process

Compatibility of materials with the waste

o

The preplanning information needed to prepare for a bench-scale trest-
ability test includes that necessary for preparing and identifying test pro-
cedures; a waste sampling plan; waste characterization; treatment goasls (e.g.,
how clesn or resistant to lesching does the waste need to be); datas require-
ments for estimating the cost of the technology being evalusted (e.g., suffi-
<ient for an order of magnitude cost estimate (i.e., +50/-30 percent)): and
ihformatian needed for procurement of test, equipment, chemical, and
analytical services.

5.3.2 Pilot~-Scale Trootobiligy Studies

Pilot studies are intended to simulate the physical oi well as chemical
paraneters of s fullegscale process; therefore, thi trestment unit sizes and
the volume of waste to be processed in pilot systems greatly increase over
those of bench scale. As such, pilot units are intended to bridge the gap
between bench and fullescale and are intended to more sccurately simulate
the operation of the fullescale process than would bench-scale testing.

Pilot units sre designed as small as possible to minimize costs, yet
large enough to get the dats required for scaling up. Pilot units are
usually sized to minimize the physical and geometric effects of test equirc-

ment on trestment perfcrmance to simulate full-scale poffotmance. Examzles

5-9 | (78
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of these effects include mixing, wall effects, accurste settling data, and
g.ﬁ.r,gion of sufficient residues (sludges, off gases, etc.) for sdditional
testing (dewatering, fixastion, etc.). Pilot units are operated in » manner
as similar as possible to the manner of operation of the full-scale system
(i.e., if the full-scale system will be opersted continuously, then the
pilot system would usually be operated continucusly).

In many instances, significent time is required to make s changeover in
operating conditions of » pilot plant and get » reliable result of the
change. Therefore, time and budget constraints often limit the sbility to
test 3 large number of operating conditions. Since pilot tests usually
require large volumes of waste that may vary in cheracteristics, consider-
ation should be given to performing tests on wastes that asre representative
of actual site conditions and full-scale operations (e.g., it may be neces-
sary to blend or spike wastes to test all waste characteristics anticipated
st the site and/or to conduct onsite tests using mobile laboratories).

In addition to the preplanning requirements for bench-scale tests,
information needed to prepare for a pilote-scale trestability test includes:

o Site informstion that would affect pilot-test requirements (i.e.,
waste characteristics, power availability, etc.)

o Waste requirements for testing (i.e., volumes, pretreatment, etc.)
° Data requirements for technologies to be tested

Becsuse substantisl quentities of materisl may be processed in s pilot
test and becsuse of the material's hazardous chsracteristics, special pre-
cautions msy be required in handling transport snd disposal of processed
waste. It may be necessary to cbtain an sgreement with a local sewer
suthority or cognizant State sgencies or to obtain an NPDES permit for
offsite discharge of trested effluent. Solid residuals must be disposed of
properly offsite or stored onsite to be addressed as part of the remedial

action.
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§.4 BENCH VERSUS PILOT TESTING

Alternatives involving treatment or destruction technologies may
require some form of treatability testing, if their use represents

first-of-its-kind applications on unique or heterogeneous wastes.

Once » decision is made to perform treatsbility studies, the RI/FS
contractor and lead agency remedial project manager will have to decide on
the type of trestability testing to use. This decision must always be mace
taking into account the technologies under consideration, performance goals,

and site characteristics.

The choice of bench versus pilot :;sting is 3affected by the level of
development of the technology. For a technology that is well developed ard
tested, bench studies are often sufficient to evaluate performance on new
wastes, For innovative technologies, however, pilot tests may be required
since information necessary to conduct full-scale tests is either limited or

nonexistent.

Pilot studies are ususlly not required for well-developed technologies
except when treating a new waste type or matrix that could affect the physi-
cal operating characteristics of a trestment unit. For example, incinera-
tion of fine sands or clay scils in a rotary kiln that has been developed
for coarser solids can result in carryover of fine sands into the secondary
combustion chamber. '

During the RI/FS process, pilot-scale studies should be limited to
situstions in which bench-scale testing or field sampling of physical or
chemical parsmeters provide insufficient information from which to evaluate
an alternative (e.g., it is difficult to evaluste the ability of a rotary
kiln incinerator to handle » new waste mstrix using a benchescale test).
Pilot-scale tests may also be required when there is a need to investigate
secondary effects of the process, such as air emissions, or when treatment
residues (sludge, air emissions) are required to test secondary treatment

processes.

5-11
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Because of the time required to design, fabricate, and install pilot-
scale equipment snd to perform tests for s reasonable number of operating
conditions, conducting @ piloé study can #dd significant time to the RI/FS
schedule and can be quite costly. The decision to perform s pilot test
should, therefors, be considered carefully and made as esrly in the process
»s possible to minimize potential delays of the FS.

To determine the need for pilot testing, the potential for improved
performance or ssvings in time or money during the implementation of a tech-
nology should be balanced sgainst the sdditional time and cost for pilot
testing during the RI/FS. Technologies requiring pilot testing should also
be compared to technologies that can be implemented without pilot testing.
Innovative technologies should be considered if they offer the potential for
more permanent treataent, destruction of the waste, or significant savings
in time or money required to compiete a8 remedial asction.

The final decision ss to howv much trestability testing (or collection
of additional dats of any kind) should be undertaken must balance the value
of the sdditional dats sgainst increased cost, schedule delay, and level of
allowable uncertainty in the remedy-selection process. Generaslly, one of
the following choices must be made:

° Collect more dats using trestability testing

° Provide additional safety factors in the remedial design to
accommodate some uncertdinties

o Proceed with the remedy selection, accepting the uncertainty and
the potential cost and performance consequences

The finsl decision may be a combination of several of these choices.
The lesd agency's RPM must base the decision upon the characteristics of the
site, the cost of the studies, and the uncertainties of proceeding without

them.
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Table 5-2 provides a comparison between bench and pilot studies, and

Table 5-3 shows examples of bench and pilot testing programs.

5.4.1 Testing Considerations

Shipment of substantial volumes of contaminated material from a site
for testing can prove to be dif!icult:l residusl material not consumed in
testing will need to be disposed of safely, 5nd the disposal must be ade-
quately documented. Therefore, the volume of materisls tc be tested offsite
should be minimized to avoid related problems,

A second testing consideration is the possible difficulty of getting 2
representative sample of waste for troatabi%}ty testing. For example,
although ground-water samples collected from monitoring wells during site
choractorizacion may be aveilable for testing trestment technologies, separ-
ste extraction wells may need to be used to produce the required ground-
wvater flow patterns during remedial actions. Consequently, becsuse the
charscteristics of ground water from extraction wells may be different from
monitoring wells, representative waste samples may be unsvailable until
extraction wells are ihctallod and pumped. Samples sufficient for bench
testing can be collected from monitoring wells, if allowances are made for
potential differences in the composition of wastes to be derived from
extraction wells, While pilot testing may require volumes of waste greater
than can be collected from monitoring wells--unless monitoring wells are
sized sufficiently--pilot tests casn be performed on water produced from
extractiun wells during pump testing snd before the remedial sction begins.
A similar concern srises when trying to obtain representative samples for
testing the treatment of contaminated soil. Since the soil characteristics
will very both horizontally and vertically on the site it may not be
possible to obtain a sample that fully represents full-scale conditions
without blending or spiking.

1500 40 CFR parts 260 and 261 for specific details on :raataﬁility study
sample exemptions.

5-13
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Table 5-3
EXAMPLES OF BENCH~ AND PILOT-SCALE TESTING PROGRAMS

Remedial Technology

Example Testing Programs

AC

Air Pollution and Gas Migration
Control

1.
2‘
3.

Capping

Dust Control

vapor Collection and
Treatment (carbon
adsorption, air stripping,
ete.)

Surface Water Controls

_l-

2'
3.
4.

Capping

Grading

Revegetation

Diversion and Collection

Leachate and Ground-Water
Controls

1.

Containment barriers
(slurry walls, grout
curtains, etc.)
Ground-water pumping (well
points, suction wells,
etc.)

Subsurface collection
drains

Permeable treatment beds
{(limestone, activated
cazbon) .
Capping

Direct Waste Control

1.
2.
3.

Thermal Treatment
Solidification/Stabilization
Biological Treatment
o Activated sludge

o PFacultative lagoons
o Trickling filters
Chemical Treatment

© Oxidation/reduction
© Precipitation

© Neutralization

o Ion exchange resins

Bench: Soil density and bearing
capacity vs. moisture content
curves for proposed capping
materials

Pilot: In-place soil densities;
deterzination of gas withdrawal
rates to control releases

Bench: Column testing of capping
material compatibility with
wastes present

Pilot: In-place testing of
geotextiles for control of erosion
in grassed diversion ditches ‘

Bench: Determination of basicity
and headloss vs. grain size of
limestone materials for a
treatment bed; determination of
chemical compatibjility of
conpacted clay with a leachate
stream

Pilot: 1In-place testirg of a soil-
type and grain-size specification
and tile-drain configuratior fcr a
subsurface collection drain

Bench: Characterization of
chemical and heat content of haz-
ardous waste mixes; chemical,
physical, and bioclogical treat-
ability studies to define rate
constants, minimal-maximal loading
rates and retention times, optimal

pH and temperature, sludge genera-

tion rates and characteristics,
and oxygen transfer characteris-
tics; chemical type and dose
rates; solids flux rate vs. solids

5-15

/8



OSWEP Directive 9355.3-01

Table 5-3
(Continued)

Remedial Technology

Example Testing Programs

S. Physical Treatment
Carbon adsorption
Flocculation
Sedimentation
Membrane processes
Dissolved air flotation
Air stripping
Wet air oxidation
Situ Treatment
Vapor extraction
Soil flushing
Microbial degradation
Neutralization/
detoxification
Precipitation
Nitrification
7. Land Disposal (landfill,
land application)

0000;0000000

oo

E. Soil and Sediment Containment
and Removal
l. Excavation

2. Dredging
3. Grading
4. Capping

S. Revegetation

concentration in sludge thickening
systems; air/volume ratios for
stripping towers

Pilot: Test burns to determine
retention time, combustion-chamber
and after-burner temperatures,
destruction and removal efficiency,
and fuel requirements for the
incineration of a waste; enduranrce
performance tests on membranes in
reverse-osmosis units for ground-
vater treatment; in situ microbial-
degradation testing of nutrient-
dose and aeration rates to support
in-place degradation of underground
leak; evaluation of in-place mixing
procedures for the solidificacion
of 3 sludge in a lagoon

Bench: -Determination o.' soil-
adsorptive (cation exchange
capacity) properties and chemical
composition

Pilot: Small-scale dredging to
assess sediment resuspension or
production rates

WDR309/036
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§.4.2 Data Quality Cbjectives

The data quality required for analytical results of treatability tests
is a key concern since it greatly affects the cost and time required for the
analyses. Analytical levels and corresponding levels of qu#lity are dis-
cussed in Chapter 2 of this quidance (Figure 2-3).

Since the results of bench and pilot studies are used to suppcrt selec-
tion of a remedial alternative, results of such studies will support the RCD
and become part of the Administrative Record. Furthermore, results of
treatability testing may also be used on other sites with similar charac:
teristics., Therefore, procedurss followed in testing will ncod to be well
documented. Sampling and analyses for tests used to develop predictive
results will need to be performed with the same level of accuracy and care
that vas used during the site characterization. Because cost and time
required for analyses increase significantly with increased quality, poten-
tial savings can be derived by carefully determining the level of data qual-

ity required for the analytical level to be used.

Table S-4 presents iho data quality usually required for the various
analyses that may be performed during treatability investigations. Bench-
and pilot-scale testing require socme moderate and some high-quality data.
Sufficient high-quality data are needed to document treatment performance cf
the technologies considered for further evaluation as well as those dropped

from consideration.
$.5 TREATABILITY TEST WORK PLAN

Laboratory testing can be expensive and time consuming. A well-written
work plan is a necessary document if a treatability testing program is to be
completed on time, within budget, and with accurate results. Preparation of
a work plan provides an opportunity to run the test mentally and review com-
ments before starting the test. It also reduces the ambiguity of comnuni-_
cation between the lead agency's RPM, the contractor's project manager, the
technician performing the test, and the laboratory technician performing the
aralyses on tes: samples. The treatability test work plan, which may be an

5-17
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DATA QUALITY FOR TREATABILITY INVESTIGATIONS

Analytical
Level Field Data Bench/Pilot Data
Lavel 11/ Feasibility Testing to optimize
Level III screening operating conditions
Monitoring
Predesign sizing
Level IV/ Enforcement related Establish design
Level V evaluations and criteria establishing
recommendations standards documenting
of alternatives performance in treat-
ability studies to
screen alternatives
WDR309/037/1.
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amendment to the original work plan, if the need for the treatability tests
was not identified until later in the process, or a separate one specifically
for this phase. Regardless, the work plan should be reviewed and approved

by the lead agency's RPM. The RPM and RI/FS contractor should determine the
appropriate ‘level of detail for the work plan since a detailed plan is not
always needed and will require time to prepare and approve. In some situat-
ions the original work plan may adequately describe the treatability tests
and i separate plan is not required (e.g., the need for treatability testing
can be identified during the scoping phase if existing information is suffi-
cient). Section 2.3.1 and Appendix B.2 provide additional information on

work plan preparation.

5.5.1 Bench-Scale Treatability Work Plan

Table 5-5 provides a guggested work plan format for bench-scale test-
ing; the various sections of the recommended format for the work plan are

described below.

° Project Description and Site Background--Briefly describe the site

and the types, concentrations, and distributions of contaminants
of concern (concentrating on thicse for which the technology is

being considered).

o Remedial Technology Description--Give a brief description of the
technology(ies) to be tested.

° Test Cbjectives~--Describe the purpose of the test, the data that
are to be collected from the bench-scale test, and how the data
will be used to evaluate the technology.

o Specialized Equipment and Materials--Describe unique equipment cr

reagents required for the test.

o Experimental Procedures--List specific steps to be performed in
carrying out the bench-scale test; include volumes to be tested,

descriptions of reactors to be employed, and materials needed (i.e.

§-19
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Table $-5
SUGGESTED FORMAT FOR BENCH=-SCALE WORK PLAN

1. Project Description and Site Background
2. Remediation Technology Description
3. Test Objectives
4. Specialized Equipment and Materials
S. Laboratory Test Procedures
6. Treatability Test Plan Matrix and Parameters to Measure
7. Analytical Methods
8. Data Management
9. Data Analysis and Interpretation
10. Health and Safety
11. Residuals Management
WDR309/037/2
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transfer by graduated cylinder 500 ml of waste to s 600 ml boro-
silicate glass besker). Specify the accuracy of measurements by
specifying standazrd laboratory glassware (i.e., a graduated
cylinder has 5 percent accuracy but a pipet has 1 percent);
describe steps sequentially; and describe how samples are to be
taken for snalysis, thch containers are to be used, which
preservatives, etc.

Treatability Test Plan--Include the variable conditions that are

to be tested (e.g., 3 combination of 4 pH units and S5 doses of 3
chemical would produce 40 discrete tests [if replicated]);
include parameters to be measured if they vary for different test

conditions.

Analytical Methods--The anslyticsl method is dependent on test

ocbjectives, technology, waste, and other site factors. Survey
available analyticsl methods and select the most sppropriate.
Describe analytical procedures or cite and rzeference standard pro-
cedures to be employed; define the level of accuracy needed for
each of the analyses; perform initial testing to roughly determine
~ optimal operating conditions; end use moderately accurate analy-
tical technigues or analyses of only one or & few indicator com-
pound(s) to greatly reduce the time and cost of these initial
tests. After achieving best treatment, perform more complete and
accurate testing to confirm the earlier results. Most bench tests
requizre results in short order to sllow vsried test runs. Bench
tests remote from the snalyzing laborastory are difficult; there-
fore, snalyse the duplicate final or check samples by the CLP, if

necessary.

Data Management--Testing procedures must be well documented, using
bound notebooks, photographs, etc.; provisions need to be made for
making backup copios of critical items of data. Describe the
parameters to be measured, accuracy that the results are to be
recorded to, and how these are to be recorded. Prepare s sample

. §=21
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data sheet to be used in the bench test; include procedures to be

employed to ensure that the results are protected from loss.

o Data Analysis and Interpretation--Describe in detail the proce-

dures to be followed to reduce raw analytical data to a form use-
ful for interpretation. The most helpful are methods of graphical
interpretation based on known physical or chemical phenomena or
coomon practico (e.g., plotting concentrations of notal remaining

in solution versus pH or chemical dosage).

) Health and Safety--Modify the site health and safety plan as
needed to account for waste handling and onsgite testing opera-

tions.

-] Residual Managemsnt--Describe the types of residuals anticipated
and how they will be disposed of,

5.5.2 Pilot-Scale Treatability Work Plan

Table 5-6 contains a suggested work plan format. Although many of the
sections are similar to those of the bench-scale work plan format, differ-
ences batween the two are discussed below.

o Pilot Plant Installation and Startup--For onsite pilot studies,
describe the equipment required and method to be employed to get

the equipment onsite and installed for the test period.

° Pilot Plant Operation and Maintenance Procedures--Describe the

specific conditions under which the pilot test will be conducted.
Pilot plants are normally run with relatively large volumes of
waste to simulate full-scale operation and, therefore, usually
have to provide that waste characteristics are measured and oper-
atinchont:ols are adjusted (i.e., chemical feed rates) to match
instructions for startup and shutdown of the pilot plant; this

needs to be included in the procedures list.

5-22
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Table 5-6
SUGGESTED FORMAT FOR PILOT-SCALE WORK PLAN

Project Description and Site Background

1

2 Remedial Technology Description

3. Test Objectives

4. Pilo% Plant Installation and Startup
5 Pilot Plant Operation and Maintenance Procedures
6. Parameters to be Tested

7. sampling Plan

8. Analytical Methods

9. Data Management

10. Data Analysis and Interpretation

11, Health and Safety '
12. Residuals Management

WDR309/037/3
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o Parameters to be Tested--List the operating conditions under which

the pilot units are to be tested and the varistions in control
parameters are to be evaluated (e.g., chemical feed rates or pPH
set points in 8 chemical precipitation test, or combustion tem-
pi:otu:o or gas residence time for sn incinerstor test).

° Sampling Plan--Describe locstions and » schedule for samples to be
taken from the pilot plant to determine performance; readings from
in-line instruments, such as pH probes and ssmpling methods, con-
tainers, preservative, labeling, etc., should be includqd.

° Health and Safety Plan--Health and safety concerns are more criti-

cal during pilot tests becsuse larger amounts of waste are
invelved and equipment is more complex. Egquipment design and con-
struction must cocmply with applicable code requirements.

$5.6 APPLICATION OF RESULTS

$5.6.1 Dats Analysis and Interpretation

Following the completion of the trestability testing, results are
reduced to 3 useful form according to the work plan. Data are interpreted
on the technology's effectiveness, implementability, or cost, and antici-
pated results are compared with actusl results. Graphical techniques are
frequently used to present the results. Note that the level of reliability
of the test results is ususlly based on the accuracy of the analytical
nethods employed.

Major differences between the anticipated snd sctual results may neces-
sitste s modification of the work plan and retesting of the technolegy. In
addition, rawv-wsste and effluent characteristics as well ss by-products and
emissions are evaluated to predict the sbility of » full-scale unit to
respond to variations in waste composition and meet performance

requirements.
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5.6.2 Use of the Results in the RI/FS Process

The purpose of the treatability evaluation is to provide informatior
needed for the detailed 3nalysis of alternatives and to allow selection of a
remedial action to be made with a reasonable certainty of achieving the
response cbjectives. All results are useful, even negative cnes, because
they can be used to eliminate technologies for further consideration. The
results of bench and pilot tests can be used to ensure that conventional and
innovative treatment or destruction technologies can be evalusted equally
with non-trestment alternatives during the detailed snalysis phase of the
FS. Secondary use of treatability results provides information for the sub-
sequent detailed design of the selected remedial technology. Operating con-
ditions must be carefully and completely documented so that this useful

information can be used in the full-scale system.

The characteristics of residusls from the remediasl technology should be
determined duzihq pilot testing. This information is useful in determining
how the residuals can be handled or disposed and in predicting the effects
of their disposal or emission. Information csn often be collected to deter-
mine if the residuals should be considered hazardous wastes or disposed of

a8 3 non-hazardous waste.

§.6.3 Scaling up to Full-Scale

The study findings need to be evaluated for application of the technol-
ogy at full-scale; the limitations of the bench- or pilot-scale test (size,
wvall, and boundsry effects, etc.) need to be compensated for. Scale-up can
be done on the basis of either previous experience with the trestment equip-
ment with other wastes or established rules of similitude (used to relace
physical laws to veriations in scasle) and mathematical models. This evalue-
tion should include s sensitivity snalysis to identify the key parameters
and unknowns that can affect a full-scale system. In the case of innovative
technologies, full-scale systems may not be in wide use. The potential need
for process modifications during design or operation must be considered.

$-25
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S.7 COMMUNITY RELATIONS DURING TREATABILITY INVESTIGATIONS

Treatability testing is potentially controversial within a community
and, therefore, additional community relations activities may be required.
An assessment of issues and concerns the community may have about planned
treatability testing should be conducted. The assessment should augment the
previously prepared community relations plan (if treatability testing was
not part of the original work plan) and should include a discussion of any
issues unique to the proposed testing such as onsiti pilot testing, trans-
porting contaminated materials offsite, schedule changes resulting from

' conducting bench or pilot tests, disposal of residuals, uncertainties

pertaining to innovative technologies, and the ddqroc of development of the
technology being tested.

Additional community relations implementation activities may be recom-
mended in the assessment and may include a public meeting to explain the
proposed bench or pilot test, a fact sheet describing the technology and
proposed test, a briefing to public officials about the treatability
studies, and small group consultations with msmbers of the community con-
cerned about EPA's actions at the site. Other community relations activi-
ties may be needed, and consultations between the lead agency's project
manager and the community relations coordinator should be used to establish
the appropriate community relations activities.

5.8 REPOPTING AND COMMUNICATION DURING TREATABILITY INVESTIGATIONS

Deliverables for the treatability investigations are listed in
Table S-7 and include the following:

° Revised work plans, as necessary, including bench and/or pilot
' tests

° Revised QAPP/FSP, as necessary

o Test results and evaluation report

$-26
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Table 5-7

/0

REPORTING AND COMMUNICATION DURING TREATABILITY INVESTIGATIONS

Information Needed

Purpose

Potential Methed
for Informaction
Provision

Need for Treatability
Testing

Approval of Site
Data Collection or
Treatability Testing

For lead agency and contrac-
tor to determine whether
more cost and performance
data are needed to evaluate
alternatives and select
remedy; for lead agency to
obtain support agency review
and comment

Obtain lead agency approval
of treatability activities

Meeting
Tech Memo

QAPP (revised)
FSP

" Treatability

Study work Plarn

5-27
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The treatability test evaluation report should describe the testing
that was performed, the results of the tests, and an interpretation of how
the results would affect the evaluation of the remedial alternatives being
considered for the site. Effectiveness of the treatment technology for the
wastes on the site should be presented. This report should also contain an
evaluation of how the test results would affect trestment costi developed
during the detailed asnalysis of slternatives (e.g., chemical requirements or
settling rates required for effective trestment). The report may often be
used by other EPA and contractor staff to provide informstion for use on
sites with similar chsracteristics.

WDR309/034
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CHAPTER 6
DETAILED ANALYSIS OF ALTERNATIVES

6.1 INTRODUCTION

6.1.1 Purpcse of the Detailed Analysis of Alternatives

The detailed analysis of alternatives consists of the analysis and
presentation of the relevant information needed to allow decisionmakers
to select 2 site remedy, not the decisionmaking process itself. During
the detailed analysis, each alternative is assessed against the evalua-
tion criteris described in this chapter. The results of this assessment
are arrasyed to compare the slternatives and identify the key tradeoffs
among them. This spproach to anslyzing slternatives is designed to pro-
vide decisionmakers with sufficient informstion to adequately compare
the alternatives, select an sppropriste remedy for » site, and demon-
strate satisfaction of the CERCLA remedy selection requirements in the
ROD.

The specific statutory requirements for remedial actions that muss
be addressed in the ROD and supported by the FS report are listed below.
Remedial actions must:

o Be protective of humsn heslth and the environment

° Attain ARARS (or provide grounds for invoking s waiver)

o Be cost-effective

o Utilize permanent solutions and alternative trestment
technologies or resource recovery technologies to the maximum

extent practicable

6-1
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Satisfy the preference for treatment that reduces toxicity,
mobility, or volume as a principsl element or provide an
explanstion in the ROD as to why it does not

In addition, CERCLA places an emphasis on evaluating long-term

effectiveness and related considerstions for each of the slternative
remedial sctions (§121(b) (1) (A)). These statutory considerations

include:

A)

B)

<)

D)

E)

F)

G)

the long-term uncertainties associated with land dispossl;

the goals, objectives, snd requirements of the Solil Waste
Disposal Act;

the persistence, toxicity, snd mobility of hazardous
substances and their constituents, and their propensity to
bicsccumulate;

short- and long-term potentisl for adverse heslth effects from

humsn exposure;
long-term maintenance costs;

the potentisl for future remedial action costs if the
slternative remedial action in question were to fail; and

the potentisl threst to human health and the environment
sssocisted with excavation, trsnsportation, and redispossl, or
containment.

Nine evsluation criteris have been developed to address the CERCLA
requirements and considerstions listed sbove, and to address the
additional technical and policy considerations that have proven to be
important for selecting among remedial alternatives. These evaluation
criteria serve as the basis for conducting the detailed analyses during

the FS and for subseguently selecting an appropriste remedial action.
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The evaluation criteria (with the associated statutory considerations

from page 6-2) are:

Overall protection of human health and the environment

[+

o Compliance with ARARs (B)

o Long-term effectiveness and permanence (A,B,C,D,F,G)

-] Reduction of toxicity, mobility, or velume (B,C)

) Short=-term effectiveness (D,G)

° Implementability

° Cost (E,F)

o State acceptance (relates to Section 121(f))

o Community acceptance (relates to Sections 113 and 117)

6.1.2 The Context of Detailed Analysis

The detailed snalysis of alternatives follows the development and
screening of slternatives and precedes the actual selection of s remedy.
As discussed in Chapter 4, the phases of the PS may overlsp, with one
beginning before another is completed, or they may vary in the level of
detail based on the complexity or scope of the problem. The extent to
which alternatives are analyzéd during the detailed asnalysis is influ-
enced by the available data, the number and types of alternatives beinc
analyzed, and the degree to which alternatives were previously anslyzed

during their development asnd screening.

The evaluations conducted duxinq the detailed snalysis phase build
on previous evsluations conducted during the development and screening
of alternatives. This phase also incorporates sny treatability study
data and sdditional site characterization informstion that may have been
collected during the RI.

The results of the detailed snslysis provide the basis for
identifying a preferred slternative and preparing the proposed plan.
Upon completion of the detailed snalysis, the FS report, along with the
" proposed plar (and the RI report if not proviousiy zeleased), is
submitted for public review and comment. The results of the detailed

y65
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aralysis supports the final selection of a remedial action and the

foundation for the Record of Decision.

6.1.3 Overview of the Detailed Aralysis

A detailed analysis of alternatives consists of the following
components:

° Further definition of each alternative, if necessary, with
respect to the volumes or areas of contaminated media to be
addressed, the technologies to be used, and any performance
requirements associated with those technologies

° An assessment and a summary profile of each alternative
against the evaluation czitoz;a

o A comparative analysis among the alternatives to assess the
relative performance of each alternative with respect to each
evaluation criterion

Figure 6-1 illustrates the steps ir. the detailed analysis process.
An example of a detailed analysis is presented in Appendix F.

6.2 DETAILED ANALYSIS OF ALTERNATIVES

6.2.1 Alternative Definition

Alternatives are defined during the development and screening phase
(see Chapter 4) to match contaminated ngdia with appropriate process

options.1 However, the alternatives selected as the most promising may
need to be better defined during the detailed analysis. Each

IThxs matching is done by 1d0nt1£yan specific remedial _action objec-
tives (e.g., a risk-based cleanup target such as 1x10 ") and sizing
process optiore to attain the objective (e.g., 10 ground-water
extraction wells extracting 50 gpm each, activated carbon treatment fcr
S00 gpm) .




FIGURE 6-1

DETAILED ANALYSIS OF ALTERNATIVES
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'
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alternative should be reviewed to determine if an additional definition

is required to apply the evaluation criteria consistently and to develop

order-of-magnitude cost estimates (i.e., having a desired accuracy of
+50 percent to -30 percent). The information developed to define

-alternatives at this stage in the RI/FS process may consist of

preliminary design calculations, process flow diagrams, sizing of key
process components, preliminary site layouts, and a discussion of
limitations, assumptions, and uncertainties concerning each alternative.
The following examples illustrate situations in which additional

“alternative definition is appropriate:

- The assumed sizing of the process option must be revised on
the basis of results of treatability data (e.g., a taller air
stripping tower with more packing is required to attain the
treatment target). '

° A different process option is to be used to represent the
eochnoloqy type on the basis of the results of treatability
data (e.g., activated carbon rather than air stripping is
required).

c The estimated volume of contaminated media has been refined on

the basis of additional site characterization data.

As described in Chapter 4, alternatives can be developed and
screened on a medium-specific or sitewide basis at the lead agency's
discretion. Although it is acceptable to continue the evaluation of
alternatives on a medium-gpecific basis during the detailed analysis, it
is strongly encouraged that alternatives be configured to present the
decisionmaker with a range of discrete options each of which addresses
the entire site or operable unit being addressed by the rs.l Therefore,
if separate alternatives have been developed for different areas or

lrhis approach will better facilitate and simplify the nine cricteria
evaluatinn and preparatior of a ratiocnale for remedy selectior in the
Recoréd of Decision.




_ e
OSWER Directive 91355.3-01

media of the site, it is recommended that they be combined during the
detailed analysis phase to present comprehensive options addressing all
potential threats posed by the site or that ares being addressed by the
operable unit. This can be accomplished either at the beginning of the
detailed analysis or following the individusl analysis when the alterna-
tives are summarized and a comparative analysis is performed.

6.2.2 Overview of Evaluation Criteris

The detailed analysis provides the means by which facts are assem-
bled and evaluated to develop the rationsle for a remedy selection.
Therefore, it is necessary to understand the requirements of the remedy
selection process ﬁo ensure that the FS analysis provides the sufficien*
quantity and guality of information to simplify the transition between
the FS report and the actual selection of 2 remedy. The snalytical pro-
cess described here has been developed on the basis of statutory require-.
ments of CERCLA Section 121 (see Section 6.1.1); esrlier program initia-
tives promulgated in the November 20, 1985, Nastional Contingency Plan;
and site-specific experience gsined in the Super.und program. The nine
evaluation criteris listed in Section 6.1.1 encompass statutory require-
ments and technical, cost, snd institutionsl considerations the prograr
has determined sppropriate for » thorough evaluation,

Assessments against two of the criteris relate directly to statutory
findings that must ultimstely be made in the ROD. Therefore, these are
categorized as threshold criteris in that esch slternstive must meet

thca.l These two criteris are briefly described below:

) Overall Protection of Humsn Heaslth and the Environment
(described in Section 6.2.3.1)-~The assessment sgainst this
criterion describes how the alternative, as a wvhole, achieves
and maintains protection of humsn heslth and the environment.

1Thc ultimate determination snd declaration that these findings can be
made of the selected remedy is contained in the ROD.

2065



OSWER Directive 913%5.3-01

o Compliance with ARARs (described in Section 6.2.3.2)--The
assessment against this criterion describes how the alterna-

tive complies with ARARS, or if a waiver is required and how
it is justified. The assessment also addresses other infor-
mation from advisories, criteria, and guidance that the lead
and support agencies have agreed is “"to be considered.”

The five criteria listed below are grouped together because they
represent the primary criteria upon which the analysis is based taking
into account technical, cost, institutional, and risk concerms.

o Long-term Effectiveness and Permanence (described in Sec-
tion 6.2.3.3)~--The assessment of alternatives against this
criterion evaluates the long-term effectiveness of alterna-
tives in maintaining protection of human health and the
environment after response cbjectives have been met.

° Reduction of Toxicity, Mobility, and Volume Through Treatment
(described in Secticn 6.2.3.4)~--The as.essment against this
criterion evaluates the anticipated performance of the speci-
fic treatment technologies an alternative may employ.

o Short-term Effectiveness (described in Section 6.2.3.5)--The
assessment against this criterion examines the effectiveness
of alternatives in protecting human health and the environment
during the coanstruction and implementation of a remedy until
response cbjectives have been met.

° Implementability (described in Section 6.2.3.6)--This assess-
sent evaluates the technical and administrative feasibility of
alternatives and the availability of required goods and services.

o Cost (described in Section 6.2.3.7)=-=This assessment evaluates

the capital and operation and maintenance (O&M) costs of each

alternative.

6-8
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The level of detail required to analyze each alternative against
these evaluation criteria will depend on the type and complexity of the
' site, the type of technologies and alternatives being considered, and
other project-specific considerations. The analysis should be conducted
in sufficient detail so that decisionmakers understand the significant
aspects of esach alternative and any uncertainties associated with the
evaluation (e.g., a cost estimate developed on the basis of a volume of

media that could not be defined precisely).

The final two criteria, state or support agency acceptance and
community acceptance, will be evaluated following comment on the RI/FS
report and the proposed plan and will be addressed once a final decision
is being made and the ROD is being prepared. The criteria are as

follows:

° State (Support Agency) Acceptance (described in Sec-
tion 6.2.3.8)=-=This assessment reflects the state's (or
support agency's) apparent preferences among or concerns about

alternatives.

° Community Acceptance (described in Section 6.2.3.9)==This
assessment ro!loctq the community's apparent preferences among

or concerns about alternatives.

Each of the nine evaluation criteria has been further divided into
specific factors to allow a thorough analysis of the alternatives.
These factors are shown in Figure 6-2 and discussed in the following

sections.

6.2.3 1Individual Analysis of Alternatives

6.2.3.1 Overall Protection of Human Health and the
Environment

This evaluation criterion provides a final check to assess whether
each alternative provides adequate protection of human health ard the

envizronment. The overall assessment of protection draws on the

6-9
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assessments conducted under other evaluation criteria, especially

long-term effectiveness and permanence, short-term effectiveness, and

compliance with ARARS.

Evaluation of the overall protectiveness of an alterfative during
the RI/FS should focus on whether a specific alternative achieves ade-
quate protection and should describe how site risks posed through each
pathway being addressed by the FS are eliminated, reduced, or controlled
through treatment, engineering, or institutional controls. This evalua-
tion also allows for consideration of whether an alternative poses any
unacceptable short-term or cross-media impacts.

6.2.3.2 Compliance with ARARS

This evaluation criterion is used to determine whether each alterna-
tive will meet all of its Federal and State ARARs (as defined in CERCLA
Section 121) that have been idchti!i&d in previocus stages of the RI/FS
process. The detailed analysis should summarize which requirements are
applicable or relevant and appropriate to an alto:nativol and describe
how the alternative meets thess requirements. When an ARAR is not met,
the basis for justifying one of the six waivers allowed under CERCLA
(see Section 1.2.1.1) should be discussed.

The following should be addressed for each alternative during the
detailed analysis of ARA!::2
° Compliance with chemical-specific ARARs (e.g., maximum
contaminant levels)--This factor addresses vhether the ARARS
can be met, and if not, vhether a waiver is appropriate.

17h13‘ﬁ££o:t will require the direct involvement of the lead agency as
wvell as input from the support agency.

2Othot available information that is not an ARAR (e.g., advisories,
criteria, and guidance) may be considered in the analysis if it helps
to ensure protectiveness or is otherwise appropriate for use in a
specific alternative. These TEC materials should be included in the
detailed analysis if the lead and support agencies agree that their
inclusion is appropriate.

6=11
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° Compliance with location-specific ARARS (e.g., preservation of
historic sites)-=-As with other ARAR-related factors, this
involves s consideration of whether the ARARS can be met or

whether a» waiver is appropriate.

° Compliance with action-specific ARARS (e.g., RCRA minimum
technology standards)~-It must be determined whether ARARS can
be met or will be waived.

The sctusl dotc:uinaﬁion of which zequirements are spplicable or
relevant and sppropriste is made by the lead agency in consultation with
the support agency. A summary of these ARARs and whether they will be
attained by » specific slternative should be presented in an appendix tc
the RI/FS report. A suggested format for this summary is provided in
Appendix E of this guidance. More detsiled guidance on determining
whether requirements are applicable or relevant snd appropriate is pro-
vided in the "CERCLA Complisnce with Other Laws Msnual” (U.S. EPA,
Draft, Masy 1988).

6.2.3.3 Long-term Effectiveness and Permanence

The evaluation of alternatives under this criterion addresses the
results of » remedial action in terms of the risk remaining at the site
a3fter response objectives have been met. The primary focus of this
evaluation is the extent and effectiveness of the controls that may be
required to mansge the risk posed by treatment residusls and/or untreated
wastes. The following components of the criterion should be sddressed
for each alternative:

o Magnitude of residual risk--This factor assesses the residual
risk remaining from untreated waste or treatment residuals at
the conclusion of remedial activities, (e.g., after source/
soil containment and/or treatment are complete, or after

ground-water plume management activities are concluded). The

6-12
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potential for this risk may be meassured by numerical standards
such as cancel gisk levels or the volume or concoﬁtration of
centaminants in waste, media, or treatment residuals remaining
on the site. The characteristics of the residusls should be
considered to the degree that they remain hazardous, taking
into account their volunc,-tcxicity, mobility, and ptoponsity
to biocsccumulate,

° AMequacy and reliability of contzols--This factor assesses the
adequacy and suitability of controls, if sny, that are used to
manage trestment residusls or untreated wastes that remain at
the site. It may include an assessment of containment systems
and institutional controls to determine if they are sufficient
to ensure that any exposure to humsn and environmental recep-
tors is within protective levels. This factor aslsc addresses
the long-term relisbility of management controls for providing
continued ptoeoction from residusls. It includes the assess-
ment of the potentisl need to replace technical components ns
the alternative, such as s cap, a slurry wall, or a treatment
system; and the potentisl exposure pathway and the risks posed
should the remedial action need replacesment.

Table 6~1 lists appropriate questions that may need %o be addressed
during the asnalysis of long-term effectiveness.

6.2.3.4 Reduction of Toxicity, Mobility, or Volume Through
Treatsent

This evalustion criterion addresses the statutory preference for
selecting remedial actions that employ treatment tcchnoloqicg that
permanently and significantly reduce toxicity, mobility, or volume of
the hazardous substances as their principal element. This preference is
satisfied when trestment is used to reduce the principal threats at a

6-13
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Table 6-1
LONG-TERM EFFECTIVENESS AND PERMANENCE

Analysis Factor Specific Factor Considerations

Magnitude of residual risks o What is the magnituds of the remaining
risks? '
¢ What remaining sources cf risk can be
identified? How much is due to treat-
sent residuals, and how much is due to
untreated residual contamination?
o Will a S-year review be required?

Adequacy and reliakility © What is the likelihood that the tech-

of controls nologies will meet required process
efficiencies or performance specifi-
cations?

© What type and degree of long-term
management is required?

o What are the requirements for long~
term monitoring?

o What operation and maintenarce
functions sust be parformed:

o What difficulties and uncertainties
pay be associated with long-term
operation and maintenance?

¢ What is the potential need for rerlace-
ment of technical components?

o What is the magnitude of the threats
or zisks should the remedial action
need replacemernt?

o What is the degree of confidence that
controls can adequately handle poten-
tial problems?

o WLat are the uncertainties associated
with land disposal of residuals and
untreated wastes?

WDR29Q/058/4
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site through destruction of toxic contaminants, reduction of the total

mass of toxic contaminants, irreversible reduction in cohtaninant

mebility, or reduction of total volume of contaminated media.

This evaluation would focus on the following specific factors for a

particular remedial alternative:

(=]

The treatment processes the remedy will employ, and the
materials they will treat

The amount of hazardous materials that will be destroyed or
treated, including how the principal thredt(s) will be

addressed

The degree of expected reduction in toxicity, mobility, or
volume measured as a percentage of reduction (or order of

magnitude)
The degree %o thch the treatment will be irreversidle

The type and quantity of treatment residuals that will remain
following treatment

Whether the alternative would satisfy the statutory preference

for treatment as a principal olcnont1

In evaluating this criterion, an assessment should be made as to
wvhether treatment is used to reduce principal threats, including the
extert to which toxicity, mobility, or volume are reduced either alcne

1

It may be that alternatives for limited actions (e.g., provision of an

alternative water supply) will not address principal threats within
their narrow scope. '

6-15
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or in combination. Table 6-2 lists typical questions that may need to
be addressed during the analysis of toxicity, mobility, or volume

reduction.
6.2.3.5 Short-term Effectiveness

This evaluation criterion addresses the effects of the alternative
during the construction and implementation phase until remedial response
ocbjectives are met (e.g., & cleanup target has been met). Under this

' .ecriterion, alternatives should be evaluated with respect to their

effects on human health and the environment during implementation of the
remedial actiorn. The following factors should be addressed as

appropriate for each alternative:

o Protection of the community during remedial actions--This
aspect of short-term effectiveness addresses any risk that
results from implementation of the proposed remedial action,
suck as dust from excavation, transportation of hazardous
naterials, or air-quality impacts from ¢ stripping tower
operation that may affect human health.

° Protection of workers during remedial actions--This factor
assesses threats that may be posed to workers and the
effectiveness and reliability of protective measures that
would be taken.

©  Environmental impacts--This factor addresses the potential
adverse environmental impacts that say result from the
construction and implementation of an alternative and
evaluates the reliability of the available aitigation measures
in preventing or reducing the potgntial impacts.

o Time until remedial response objectives are achieved--This

factor includes an estimate of the time required to achieve

6-16
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Table 6-2

REDUCTICN OF TOXICITY, MCBILITY, OR VOLUME THROUGH TREATMENT

Analysis Factor

Specific Factor Considerations

Treatment process and
reneqy

Amount of hizaxdous
material destroyed or
treated

Reduction in toxicity,
mobility, or volume

lrreversibility of the
treatment

Type and quantity cf
treataant residual

Statutory preference for
treatment as a principal
element

Does the treatment process employed
address the principal threats?

Are there any special requirements for
the treatment process?

What porticn (mass, volume) of
contaninated material is destroyed?
What portion (mass, volume) of
contaminated material is treated?

To what extent is the total mass of
toxic contaminants reduced?

To what extent is the mobility of toxic
contaminants reduced?

To what extent is the volume of toxic
contanminants reduced?

To what extent are the effects cf
treatment irreversible?

What residuals remain?

What are their quantities and
characteristics?

What risks do treatment resicuals pose?

Are principal threats withirn the scogpe
of the action?

Is treatmer.t used to reduce inherernt
.hazards posed by principel threats at
the site?.

WDR290/038/%
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protection for either the entire site or individual elements

associsted with specific site asress or threats.

Table 6-3 lists appropriste questions to be addressed during the
analysis of short-term effectiveness.

6.2.3.6 Implementadbility

The implementability criterion asddresses the technical and adminis-
trative feassibility of implementing an alternative snd the availability
of various services and materials required during its implementation.
This criterion involves analysis of the following factors:

o Technical feasibility

- Construction and operation--This relates to the technical
difficulties and unknowns associated with a technology.
"This wes initieslly identified for specific technologies
during the development and screening of alternstives and
is asddressed #gsin in the detailed analysis for the
 alternative as s whole. ’

- Relisbility of technology--This focuses on the likelihood
that technical problems associsted with implementation
will lesd to schedule delays.

- Zase of undertaking sdditional remedial action--This
includes s discussion of what, if any, future remedisal
sctions may need to be undertaken and how difficult it
would be to implement such sdditionsl actions. This is
particularly applicable for sn FS addressing an interim
action at a site where additional operable units may be

analyzed at » later time.

D\ 6-18
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Table 6€-3
SHORT-TERM EFFECTIVENESS

Basis for Evaluation

Analvsis Factcr buring Detailed Analysis
Prctection of community © What are the risks to the community
during remedial actions that must be addressed?

0 How will the risks to the community be
addressed and mitigated?

© What risks remain to the community
that cannot be readily controlled?

Protecticn of workers o What aze the risks to the workers
during remedial actions that rust be addressed:
: ¢ What risks remain to the workers that
cannot be readily controlied?
© How will the risks to the workers be
addressed and mitigated?

Environmental impacts © Wwhat environmental impacts are
expected with the constructicn and
implementation of the alternative?

o What are the available mitigation
measures to be used anéd what is their
reliability to minimize potential
impacts?

0 What are the impacts that cannot be
avoided should the¢ alterrnative be

inplemented?
Time until remedial © How long until protection agairst the
response okLjectives . threats being addressea by the specific
aze achieved . action is achieved?

o How long until any remaining site
threats will be addressed?

o How long until remedial response
objectives are achieved?

WDR290/058/3
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- Monitoring considerations--This addresses the ability to
monitor the effectiveness of the remedy and includes an
evaluation of the risks of exposure should monitoring be
insufficient to detect a system failure.

o Administrative feasibility
- Activities needed to coordinate with other offices and
agencies (e.g., obtaining permits for offsite activities

or rights-of-way for construction)

-] Availability of services and materials

Availability of adequate offsite treatment, storage
capacity, and disposal serxvices

- Availability of necessary equipment and specialists, and
provisions to ensure any necessary additional resocurces

- Availability of services and materials, plus the
potential for cbtaining competitive bids, which may be
particularly important for innovative technologies

- Availability of prospective technologies

Table €-4 lists typical questions that may need to be addressed
during the analysis of implementabilitcy.

6.2.3.7 Cost
A comprehensive discussion of costing procedures for CERCLA sites

is contained in the Remedial Action Costing Procedures Manual (U.S. EPA,
September 1985). The application of cost estimates to the detailed

analysis is discussed in the following paragraphs.
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Table 6-4
IMPLEMENTAEILITY

Analysis Factol

Specific Factor Conciderations

Technical Feasikility

Ability to construct ana
operate technology

keliability of technology

Ease of undertaking
additicrial renedial action,
if necessary

Mcnitoring considerations

Administrative Feasibility

Coordination wath othar
agencies

what difficulties may be associated
with constructicn?

What uncertainties are related to
construction?

What is the likelihood that technical
problems will lead to schedule delays?

What likely future remedial actions
may be anticipated?

How difficult would it be to implement
the adcéitional remedial actions, 1¢
required?

Do migration or exposure pathways
exist that carnot be monitored
adequately?

wWhat risks of exposure exist should
monitoring be insufficient to
detect failure?

What steps are required to coordirnate
with other agencies?

What steps are requizred to set up
long=-term or future coordination
adong agencies?

Can permits fcr offsite activities Le
obtained if required?

WDR290/0%88/6
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Table 6-4

{continued)

Analysis Factor

Specific Pactor Considerations

Availability of Services
and Materials

Availability of treatment,
storage capacity, and
disposal services

Availability of necessary
squipment and specialists

Availability of prospective
technologies

Are adequate treatment, storage
capacity, and disposal services
available?

How much additional capacity is
necessary?

Does the lack of capacity prevent
implementation?

What additional provisions are
required to ensure the needed
additional capacity?

Are the necessary equipment and
specialists available?

What additional equipment and
specialists are required?

Does the lack of equipment and
specialists prevent implementation?
What additional provisions are
required to ensure the needed
equipment and specialists?

Are technologies under consideration
generally available and sufficiently
demonstrated for the specific
application?

Will technologies require further
development before they can be applied
full-gscale to the type of waste at the
site?

When should the technology be available
for full-scale use?

Will more than one vendor be available
to provide a competitive bid?

WDR290/058/7
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Capital Costs. Capital costs consist of direct (construction) and

indirect (nonconstruction and overhead) costs. Direct costs include
expenditures for the equipment, labor, and materials necessary to
install remedial actions. Indirect costs include expenditures for
engineering, financial, and other services that are not psrt of actual
installation sctivities but are required to complete the installation of
remedial alternatives. (Ssles taxes normally do not apply to Superfund
actions.) Costs that must be incurred in the future as part of the
remedial action alternative should be identified and noted for the year
in which they will occur. The distribution of costs over time will be 2
critical factor in making tradeoffs between capital-intensive technol-

ogies (including alternative trestment and destruction technologies) and

less capital-intensive technologies (such as pump and treatment systems).

Direct capital costs may include the following:

o , Construction costs--Costs of materisls, labor (including
fringe benefits and worker's compensation), snd equipment
required to install a remedial sction

o Equipment costs--Costs of remedial action and service
equipment necessary to enact the remedy (these materials
remain until the site remedy is complete)

° Land and site~development costs--Expenses asssocisted with the
purchase of land and the site preparation costs of existing

property

) Buildings and services costs--Costs of process and nonprocess
buildings, utility connections, purchased services, and
dispossl costs '

-] Relocation expenses--Costs of temporary or permanent
accommodations for affected nearby residents. (Since cost

6-21
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estimates for relocations can be complicated, FEMA suthorities
and EPA Headquarters should be consulted in estimating these

costs.)
[ 4

° Disposal costs--Costs of transporting and disposing of waste
materisl such as drums snd contsminsted soils

Indirect capital costs may include:

- Engineering expenses--Costs of asdministration, design,
construction supervision, drafting, snd treatability testing

o bLiconso or permit costs--Administrative and technicel costs
necessary to obtain licenses snd permits for installation and
operation of offsite activities

° Startup and shakedown costs--Costs incurred during remedial
action startup

) Contingency allowsnces--Funds to cover costs ;osultinq from
unforeseen circumstances, such as sdverse westher conditions,

strikes, and inadegquate site chsracterization

Annual OsM Costs. Annusl O&M costs are post-construction costs

necessary to ensure the continued effectiveness of » remedial actior.
Although scae annual OSM costs are borne by the lesd agency and others
by the support sgency, this distinction should not be made in the FS.
The following annual O¢M cost components should be considered:

° Operating labor costs--Wages, salaries, training, overhead,
snd fringe benefits associated with the labor needed for
post-construction operstions

° Msintensnce msterials and labor costs--Costs for labor, parts,

and other resources required for routine maintenance of

facilities and equipment
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Auxiliary materials and energy--Costs of such items as
chemicals and electricity for treatment plant operations,
water and sever services, and fuel

Disposal of residues--Costs to treat or dispose of residuals
such as sludges from trestment processes or spent activated
carbeon

Purchased services--Sampling costs, laborstory fees, and
professional fees for which the need can de predicted

Administrative costs--Costs asssociated with the sdministration

of remedisl sction O&M not included under other categories

Insurance, taxes, and licensing costs--Costs of such items as
liability and sudden accidental insurance; real estate taxss
on purchased land or rights-of-way; licensing fees for certain
technologies; and permit renewal and reporting costs

Maintenance resezrve ana contingency funds--Annual payments
into escrow funds to cover costs of snticipated replacement or
rebuilding of equipment and any large unanticipated OgM costs

Rehabilitation costs--Cost for maintsining equipment or
structures that wesr out over time

Costs of perivdic site reviews--Costs for site reviews that
aze conducted at least every S yesrs if wastes above
heslth-based levels remain at the site

The costs of potential future remedisl asctions should be sddressed,
and if asppropriste, should be included when there is s reasonable expec-
tation that s msjor component of the slternative will fail and require
replacenment to prevent significant exposure to contaminants. Analysis.
described under Section 6.2.3.3, “"long-term Effectiveness and

6-25
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Permanence,” should be used to determine which slternstives may result
in future costs. It is not expected that s detailed statisticsl snaly-
sis will be required to identify probable future costs. Rather, quali-
tative engineering judgment should be used snd the rationale documented
in the FS report.

Accuracy of Cost Estimates. Site characterizstion snd treatability
investigation informstion should permit the user to refine cost
estimates for remedial action alternatives. It is important to consider
the accuracy of costs developed for alternstives in the FS. Typically,
these "study estimate” costs made during the PS asre expected to provide
an accuracy of +50 percent to =30 percent and sre prepared using data
svailable from the RI. It should be indicated when it is not reslistic
to schieve this level of accuracy.

Present Vorth Anslysis. A present worth snalysis is used to evalu-
ate expenditures that occur over different time periods by discounting
all future costs to & common base year, ususlly the current yesr. This
allows the cost of remedial sction alternatives to be compared on the
basis of o single figure representing the smount of money that, if invest-
'id in the base year ond disbursed ss needed, would be sufficient to cover
3ll costs sssociated with the remedisl action over its planned life. |

In conducting the present worth analysis, sssumptions must be made
regarding the discount rate and the period of performsnce. The
Supezfund program recommends that # discount rate of S5 percent before
taxes and after inflation be sssumed. Estimstes of costs in each of the
planning years sre made in constant dollars, representing the general
purchasing power st the time of construction. In genersl, the period of

performance for costing purposes should not exceed 30 years for the

purpose of the detsiled snalysis.
Cost Sensitivity Analysis. After the present worth of each

remedial action slternstive is calculated, individual costs may be
evaluated through a sensitivity analysis if there is sufficient

6-26




/05’
OSWER Directive 9355.13-01

uncertainty concerning specific assumptions. A sensitivity analysis
assesses the effect that variations in specific assumptions asscciated
with the d;sign, implementation, operation, discount rate, and effective
life of an alternative can have on the estimated cost of the alternative.
These assumptions depend on the accuracy of the data developed during

the site characterization and trestabilicty investigation snd on predic-
tions of the future behavior of the technology. Therefore, these
assumptions are subject to varying degrees of uncertainty from site to
site. The potential effect on the cost of an alternative because of
these uncertainties can be cbserved by varying the assumptions and noting
the effects on estimated costs. Sensitivity snalyses can also be used

to optimize the design of & remedial action alternative, particularly
when design parameters are interdependent (e.g., treatment plant capacity
for contaminated ground water and the length of the period of performance).

Use of sensitivity analyses should be considered for the factors
that can significantly change overall costs of an alternative with only
small changes in their velues, especislly if the factors have » high
degree of uncertainty alsociicod with them. Other fasctors chosen for
snalysis may include those factors for which the expected (or estimated)
value is highly uncertsin. The results of such an snalysis can be used
to identify worst-case scenarios and to revise estimates of contingency

or reserve funds.

The following factors are potentisl candidates for consideration in
conducting & sensitivity snalysis:

° The effective life of s remedial action
° The O&M costs
e The durstion of cleanup

o The volume of contaminated material, given the uncertainty

about site conditions
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o Other design parameters (e.g., the size of the treatment

system)

o The discount rate (5 percent should be used to compare
alternative costs, however, a range of 3 to 10 percent can be
used to investigate uncertainties)

The results of a sensitivity analysis should be discussed during
the comparison of alternatives. Areas of uncertainty that may have a
significant effect on the cost of an alternative should be highlighted,
and a rationale should be presented for selection of the most probable
value of the parameter.

6.2.3.8 State (Suppert Agency) Acceptance

This assessment evaluates the technical and administrative issues
and concerns the state (or support agency in the case of State-lead

‘sites) may have regarding each of the alternatives. As discussed

earlier, this criterion will be addressed in the ROD once cocaments on
the RI/FS report and proposed plan have been received.

6.2.3.9 Comnmunity Acceptance

This assessment evaluates the issues and concerns the public may
have regarding each of the alternatives. As with state accoptanéc,
this criterion will be addressed in the ROD once comments on the RI/FS
report and proposed plan have been received.

6.2.4 Presentation of Individual Analysis

The analysis of individual alternatives with respect to the
specified criteria should be presented in the FS report as a narrative
discussion accompanied by a summary table. This information will be
used to compare the alternatives and support a subsequent analys;s of
the alternatives made by the decisionmaker in the remedy selection
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process. The narrative discussion should, for each alternative, provide
(1) » description of the alternative and (2) a discussion of the

individual criteria assessment,

The alternative description should provide data on teéhnology compo-
nents (use of innovative technologies should be identified), quantities
of hazardous materials handled, time required for implementation, process
sizing, implementation requizrements, snd assumptions. These descrip-
tions, by clearly articulating the variocus waste nanagement strategies
for each alternative, will also serve as the basis for documenting the
rationale of the applicability or relevance and appropristeness of poten-
tial Federal and State requirements. Therefore, the significant ARARs
for each alternative should be identified and integrated into these

discussions.

The narrative discussion of the onolﬁsis should, for each alternative,
present the assessment of the slternative against each of the czito:ia.l
This discussion should focus on how, and to what extent, the various
factors within each of the criteria are addrossod.z The uncertainties
associated with specific alternatives should be included when changes in
assumptions or unknown conditions could affect the analysis (e.g., the
time to sttain ground-water clesnup targets may be twice as long as
estimated if assumptions made about aquifer characteristics for a
specific ground-water extraction slternstive are incorrect.) Appendix F
provides an example of how the individusl anaslysis can be presented in
the FS.

1As noted previously, State and community acceptance will be addressed
in the ROD once comments have been received on the RI/FS report and
proposed plan.
zrhc factors presented in Tables 6-1 through 6-4 have been included to
illustrate typical concerns that msy need to be addressed during the
detailed analysis. It will not be necessary or asppropriate in sll
situations to address every factor in these tables for each alternative
being evalusted. Under some circumstences, it may be useful to address
other factors not presented in these tables to ensure a better under-
standing of how an alternstive performs with respect to a particular
criterion.
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The FS should also include a summary table highlighting the
assessment of each alternative with respect to each of the nine criteria.
Appendix F provides an example of such e sumary table.

6.2.5 Comparative Analysis of Alternatives

Once the alternatives have been described and individually assessed
against the criteria, a comparative analysis should be conducted to
evaluate the relative performance of each alternative in relation to
each specific evaluation criterion. This is in contrast to the
ptnco&ing analysis in which each alternative was analyzed independently
without a consideration of other alternatives. The purpose of this
comparative analysis is to identify the advantages and disadvantages of
each alternative relative to one another so that the key tradecffsg the
decisionmaker must balance can be identified.

Overall protection of human health and the eavironment and
compliance wvith ARARs will generally serve as thrashold determinations
in that they must be met by any alternative in order for it to be
eligible for selection. The next five criteria (long-term effectiveness
and permanence; reduction of toxicity, mobility, and volume through
treatment; short-term effectiveness; implementability; and cost) will
generally require the most discussion because the major tradecffs among
alternatives will most frequently relate to one or more of these five.

State and community acceptance will be addressed in the ROD once
formal comments on the RI/FS report and the proposod‘plan have been
recieved and a final remedy selection decision is being made.

6.2.6 Presentation of Comparative Analysis

The comparative analysis should include a narrative discussion
describing the strengths and weaknesses of the alternatives relative to
one another with respect to each criterion, and how reasonable varia-

tions of key uncertainties could change the expectations of their
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relative performance. An effective way of organizing this section is,
under each individual criterion, to discuss the alternative(s) that
performs =he best overall in that category, with other alternatives
discussed in the relative order in which they perform. 1If inncvative
technologies are being considered, their potential advantages in cost or
performance and the degree of uncertainty in their expected performance
(as compared with more demonstrated technologies) should also be
discussed. Appendix F provides an example of how the comparative
analysis can be presented in the FS,

The presentation of differences among alternatives can be measured
either qualitatively or quantitatively, as appropriate, and should ident-
ify substantive differences (e.g., greater short-term effectiveness con-
cerns, greater cost, etc.). Quantitative information thit v;s used to
assess the altornativol (e.g., specific cost estimates, time until re-
sponse cbjectives would be obtained, and levels of residual ccntamina-
tion) should be included in these discussions.

6.3 POST-RI/FS SELECTION OF THE PREFERRED ALTERNATIVE

Following completion of the RI/FS, the results of the detailed anal-
_ yses, when combined with the risk management judgments made by the deci-
sionmaker, become the rationale for salecting a preferred alternative

and preparing the proposed plan. Therefore, the results of the detailed
analysis, or more specifically the comparative analysis, should serve tc
highlight the relative advantages and disadvantages of each alternative
so that the key tradeoffs can be identified. It will be these key trade-
offs coupled with risk management decisions that will serve as the basis
for the raticnale and provide a transition between the RI/FS report and
the development of a proposed plan (and ultimately a ROD). Specific
guidance for preparing proposed plans and RODs is provided in the draf:
guidance on preparing Superfund decision documents.
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6.4 COMMUNITY RELATIONS DURING DETAILED ANALYSIS

Site-specific c_omunity relations activities should be identified
in the community relations plan prepared previously. While appropriate
modifications of activities may be made to the community relations plan
as the project progresses, the plan should generally be implemented as
written to ensure that the community is informed of the alternatives
being evaluated and is provided a reascnable opportunity to provide
input to the decisiocnmaking process.

Often, a fact sheet is prepared that sumarizes the feasible
alternatives being evaluated. As appropriate, small group consultatiorns
or public meetings may be held to discuss ccmmunity concerns ané explain
alternatives under consideration. Public officials should be briefed
and press releases prepared describing the alternatives. Other activi-
ties identified in the community relations plan should be implemented.

The objective of community relations during the detailed analysis
is to assist the community in understanding the alternatives and the
specific considerations the lead ageancy must take into account in
selecting an alternative. In this wvay, the community is prepared to
provide meaningful input during the upcoming public comment period.

6.5 REPORTING AND COMMUNICATION DURING DETAILED ANALYSIS

Once the draft RI/FS report is prepared, the lead agency obtains
the mﬁpozt agency's review and concurrence, the public’'s review and
comment, and local agency and PRP input, if appropriate. The RI/FS
report also provides a basis for remedy selection by EPA (or concurrence
on State and Federal facility remedy) and documents the development and
analysis of alternatives. A suggested I'S report format is given in
Table 6-5.

WDR376/038

6-32




OSWER Directive 913%5%,3-01

Table 6-5
SUGGESTED FS REPORT FORMAT

Executive Summary

1

Introduction

1.1
1.2

Purpose and Organization of Report
Background Information (Summarized from RI Report)
1.2.1 Site Description

1.2.2 Site History

1.2.3 Nature and Extent of Contamination
1.2.4 Contaminant Fate and Transport
1.2.5 Baseline Risk Assessment

Identification and Screening of Technologies

2.1
2.2

2.3

2.4

Introduction

Remedial Action OCbjectives--

Presents the development of remedial acticon objectives for each
medium of interest (i.e., ground water, soil, surface water,
air, etc.). For each medium, the following should be

‘discussed:

Contsminants of interest

Allovable exposure based on risk sssessment
Allowsble exposure based on ARARs
Development of remedisl sction cbjectives

General Response Actiong--

For esch medium of interest, describes the estimation of areas
or volumes to which treatment, containment, or exposure
technologies may be applied.

Identification and Screening of Technology Types and Process

Options--For each medium of interest, describes:

2.4.1 1ldentification and Screening of Technologies

2.4.2 Evaluation of Technologies and Selection of
Represontative Technologies

Development and Screening of Alternatives
3.1 Development of Alternatives--

3.2

Describes rationale for combination of technologies/media into
aslternatives. Note: This discussion may be by medium or for
the site as a whole. '

Screening of Alternatives

3.2.1 Introduction

3.2.2 Alternative 1
3.2.2.1 Descripticn
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Table 6-5
(continued)

3.2.2.2 Evaluation
- Effectiveness
- Implementability
- Cost

3.2.3 Alternative 2
3.2.3.1 Description
3.2.3.2 Evaluation

3.2.4 Alternative 3

3.2.5 Summary of Screening

4 Detailed Analysis of Alternatives
4.1 Introduction
4.2 Individual Analysis of Alternatives
4.2.1 Alternative 1
4.2.1.1 Description
4.2.1.2 Assessment
- Overall Protection
Compliance with ARARs
Long=-Tern Effectiveness and Permanence
Reduction of Mobility, Toxicity, or
Volume Through Treatment
Short-Term Effectiveness
Inplementability
Cost
State Acceptance
- Community Acceptance
4.2.2 Alternative 2
4.2.2.1 Description
4.2.2.2 Assessment
4.2.3 Alternative 3
4.3 Comparative Analysis

4.3.1 Overall Protection
4.3.2 Compliance with ARARS
4.3.3 Long-Term Effectiveness and Permanence
4.3.4 Reduction of Toxicity, Mobility, or Volume Through
Treatment
4.3.5 Short-Term Effectiveness
4.3.6 Implementability
4.3.7 Cost
4.3.8 State Acceptance
4.3.9 Community Acceptance
Bibliography
Appendixes
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Appendix A

INTERIM GUIDANCE ON PRP PARTICIPATION
IN THE RI/FS PROCESS®*

I. INTRODUCTION

This memorandum sets forth the policy and procedures governing the
participation of potentially responsible parties (PRPS) in the develop-
ment of remedial investigations (RI) and feasibility studies (FS) under
the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), as amended by the Superfund Amendments and Reauthorizaticr
Act (SARA) of 1986. This memorandum discusses:

o The initiation of enforcement activities including PRP search-
es and PRP notification;

o The circumstances in which PRPs may conduct the RI/FS;

o The development of enforceable agreements governing PRP RI/FS
activities;

° Initiation of PRP RI/FS activities and oversight cf the RI/FS
by EPA;

0 EPA control over PRP RI/PS activities; and
o PRP participation iﬁ Agency-financed R1/FS activities.

More detailed information regarding each of the above topics is
included in Attachments 1-4 of this appendix.

This document is consistent with CERCLA and EPA gquidance in effec:
as of October 1988, and is intended to supersede the March 20, 1984 mem-
orandun from Assistant Administrators Lee M. Thomas and Courtney M, Price
entitled “"Participation of Potentially Responsible Parties in Develop-
ment of Remedial Investigations and Feasibility Studies Under CERCLA™
(OSWER Directive No. 9835.1). Users of this guidance should consult the
R1/FS Guidance or any relevant guidance or policies issued after dis-
tribution of this document before establishing EPA/PRP responsibilities
for conducting RI/FS activities. Additional guidance regarding proce-
dures for EPA oversight activities will be available in the Cffice of
Waste Program Enforcement's (OWPE) forthcoming "Guidance Manual on

*This memorandum was signed by the AA OSWER and released for distribution
on May 16, 1988, Technical clarifications/updates have been made to
this quidance for insertion into Appendix A of the "Interim Final
Guidance for Conducting Remedial Investigations and Peasibility Studies”
(October 1988-0SWER Directive No. 9355.3-01) (Referred to herein as the

RI/FS Guidance).
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Oversight of Potentially Responsible Party Remedial Investigation and
Feasibility Studies”.

I1. BACKGROUND

Sections 104/122 of CERCLA provide PRPs with the opportunity to 1
conduct the RI/FS when EPA determines (1) that the PRPs are qualified to
conduct such activities and (2) they will carry out the sctivities in
accordance with CERCLA requirements and EPA procedures.” The Agency will
continue its policy of early and timely PRP searches as well as early
PRP notification and negotiation for RI/PS activities.

It is also the policy of EPA to encourage the early and active par-
ticipation of PRPs in conducting RI/FS activities. EPA believes that
early participation of PRPs in the remedial process will encourage PRP
implementation of the selected remedy. PRP participation in RI/FS active
ities will ensure that they have a better and more complete understand-
ing of the selected remedy, and thus will be more likely to agree on
implementation of the remedy. Remedial activities performed by PRPs
will also conserve Fund monies, thus making additional resources avail-
able to address other sites.

As part of the Agency's effort to encourage PRP participation in
remedial activities, EPA will consider the PRPs' role in conducting RI/FS
activities vhen assessing an overall settlement proposal for the remedial
design and remedial action. For example, when the Agency performs a A
non-binding allocation of responsibility (NBAR), the Agency may consider
previous PRP efforts and cooperation. This will provide an additional
incentive for PRPS to be cooperative in conducting RI/FS activities.

Although EPA encourages PRP participation in conducting the RI/FS,
the Agency and CERCLA impose certain conditions governing their paztici-
pation. These conditions are intended to assure that the RI/FS per-
formed by the PRPS is consistent with Federal requirements and that
there is adequate oversight of those activities. These conditions are
discussed both in Section III and Attachment I of this memorandum.

At the discretion of EPA, a PRP (cr group of PRPS) may assume
full responsibility for undertaking RI/PFS activities pursuant to
Sections 104/122 of CERCLA. The terms and conditions governing the
RI/?S activities should be specified in an AMministrative Order. The
use of AMministrative Orders is authorized in CERCLA Section 122(d) (3);
they are the preferred type of agreement for RI/FS activities since they
are authorized internally and therefore, say be negotiated more quickly

lrho legal authority to enter into agreements with PRPs is found in CERCLA
Section 122(a). This section then refers to response actions conducted
pursuant to Section 104(b). For the purposes of this guidance, Sec-
tions 104/122 will be cited when referring to such authority.
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than Consent Decrees. Before SARA, Administrative Orders were signed
“using the authorities of Section 106 of CERCLA, New provisions in SARA
allow for Orders to be signed using the authorities of Sections 104/122:
Section 104/122 Orders do not require EPA to make a finding of imminent
and substantial endangermant.

RI/FS activities developed subsequent to the Administrative Order
are set forth in a Statement of Work, vhich is then embodied or
incorporated by reference into the Order. A Work Plan describing
detailed procedures and criteria by vhich the R1/FS will be performed is
developed by the PRPs and, after approval by EPA, should also be
incorporated by reference into the Administrative Order.

It is the responsibility of the lead agency to ensure the quality
of the effort if the PRPs assume responsibility fcr conducting the RI/FS.
Therefore, EPA vill establish oversight procedures and project contzols
to ensure that the response actions are consistent with CERCLA and the
National Contingency Plan (NCP). Section 104(a) (1) of CERCLA mandates
that no PRP be allowed to undertake an RI/FS unless EPA determines that
the party(ies) conducting the RI/FS is qualified to do so. In addition,
Section 104(a) (1) requires that a qualified party be contracted with or
arranged for to assist in overseeing and reviewing the conduct of the
R1/FS and, that the PRPs agree to reimburse EPA for the costs associated
wvith the oversight coatract or arrangemsnt.

IZI. INITIATION OF ENFORCEMENT ACTIVITIES

As patt of effective management of enforcemsnt activities, timely
settlements for R1/FS activities are %o be pursued. This includes conduc-
ting PRP seazches early ir. the site discovery process and subsequent
notification to all PRPs of their potential liability and of their oppor-
turity to perform response activities. Guidance on conducting timely
and effective PRP seazrches is contained in the guidance manual, "Poter.-
tially Respensible Party Search Manual®™ (August 17, 1987 = OSWER Direc-
tive No. 9834.6).

EPA policy has been to notify PRPs of their potential liability for
the planned response activities, to exchange information about the site,
and to provide PRPs with an opportunity to undertake or finance the
response activities themselves. 1In the past this has been accomplished
by issuing a "general notice” letter to the PRPs. In addition to the
use of the general notice letter, Section 122(e) of CERCLA now authorizes
EZPA to use "special notice” procedures, which for an RI/FS, establish a
60 to 90 day moratorium and formal negotiation period. The purpose of
the moratorium is to provide time for formal negotiation between EPA and
the PRPs for conduct of RI/FS activities. In particular, use of the
special notice procedures triggers a 60 day moratorium on EPA conduct of -
the RI/FS. During the 60 day moratorium, if the PRPs provide EPA with a
“"good faith offer® to conduct or finance the RI/PS, the negotiatior period
can be extended to a total of 90 days. EPA considers a good faith offer
to be a written proposal where the PRPs make A showing of their qualifi-
cations and willingness to conduct or finance the RI/FS. Minor deficiern-
cies in the PRPs‘' initial submittals should not be grounds for a

A=3

239




determination that the offer is not a good faith offer or that the PRPs
are unable tc perform the RI/FS.

To facilitate, among other things, PRP participation in the RI/FS
process, Section 122(e) (1) requires the special notice letter to provide
the names and addresses ©of other PRPs, the volume and nature of sub-
stances contributed by each PRP, and a ranking by volume of substances
at the site, to the extent this information is available at the time of
special notice. Regions are encouraged to release this information to
PRPs when the notice letters are issued. To expedite settlements,
Regions are also encouraged to give PRPs as much guidance as possible
concerning the RI/PS process. It is appropriate to transmit to PRPs
copies of important gquidance documents such as the RI/FS Guidance, as
well as model Administrative Orders and Statements of Work. A model
Administrative Order can be found in the memcrandum from Gene Lucero
entitled, "Model CERCLA Section 106 Consent Order for an RI/FS"

(January 31, 1985 - OSWER Directive No. 9835.5). This model order is

currently being revised to reflect SARA requirements and will be forth-
coming. A model Statement of Work has been included as Appendix C to
the RI/FS Guidance, while a model Statement of Work for PRP-lead RI/FSs
is currently being developed by OWPE. Other Regional and Headquarters
guidance relating to technical issues may be given to PRPs, as well as
examples of project plans (plans that must be developed prior to the
conduct of the RI/FS) that are of high quality. A description of the
required project plans is included in Attachment II.

Although use of the special notice procedures is discretionary,
Regions are encouraged to use these procedures in the majority of cases.
If EPA decides not to employ the special notice procedures described in
Section 122(e), the Agency will notify the PRPs in writing of such a

“decision, including an explanation as to vhy EPA believes the use of the

special notice procedures is inappropriate. Additional informaticn on
the content of special notice letters, including the use of these notice
provisions, can be found in the memorandum entitled "Interim Guidance on
Notice Letters, Negotiations, and Information Exchange” (October 19,
1987 - OSWER Directive No. 9834.10).

Section 121(f) (1) requires that the State be notified of PRP nego-
tiations and that an opportunity for State participation in such negotia-
tions be provided. 1Ia addition, Section 122(Jj) (1) requires that if a
release or threat of release at the site in question may have resulted
in damages to natural resources, EPA must notify the appropriate Federal
or State Trustee and provide an opportunity for the Trustee to partici-
pate in the negotiations. To simplify the notification of Federal
Trustees, the Agency intends to provide a list of projects in the Super-
fund Comprehensive Accomplishments Plan (SCAP) to the Trustees as notice
to participate in the negotiations. 1In those cases where there is reason
to believe that a significant natural resource will be affected, direct
coordination with the Federal and/or State Trustee will be required.
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IV. CONDITIONS FOR EPA INVOLVEMENT IN, AND PRP INITIATION OF, RI/F
ACTIVITIES .

Under Section 104(a) (1) EPA may authorize PRPs to conduct RI/FS
activities at any site, provided the PRPs can do so promptly and
properly and can meet the conditions specified by EPA for conducting the
RI/FS. These conditions are discussed in Attachment I of this appendix
and involve the scope of activities, the organization of the PRPs, and
the PRPs' (and their contractors') demonstrated expertise. EPA encour-
ages PRPs to conduct the RI/FS provided that the PRPs commit in an Order
(or Consent Decree) under CERCLA Sections 104/122 (or Sections 106/122
for a Decree) to conguct a complete RI/PS to the satisfaction of EPA,
under EPA oversight, Oversight of RI/PS activities by the lead agency
is required by Section 104(a) (1) and is intended to assure that the
RI/FS is adequate for lead agency identification of an appropriate
remedy, and that {t will otherwise meet the Agency requirements of
CERCLA, the NCP, and relevant Adgency guidance. EPA will allow PRPs to
conduct RI/FS activities and will provide review and oversight under the
following general circumstances.

EPA's priority is to address those NPL sites that have been identi-
fied on the SCAP. The SCAP is an EPA management plan which identifies
site- and activity-specific Superfund financial allocations for each
quarter of the current fiscal year. When employing Section 122(e) notice
procedures, EPA will notify PRPs of its intention to conduct RI/FS activ-
ities at NPL sites in a manner that allows at least 90 days notice before
obligating the funds necessary to complete the R1/PS (see Section 1I! of
this guidance). During this time frame PRPs may elect to conduct the
RI/PS, under the review and oversight of EPA. 1f the PRPs agree to con-
duct the RI/FS they must meet the conditions discussed in Attachment I.
The scope and teras for conducting the studies are embodied in an Agree-
ment; as mentioned in Section II, Administrative Orders are the preferred
type of Agreement for RI/FS activities.

EPA will not engage in lengthy discussions with PRPs over whether
the PRPs will conduct the RI/FS; rather, EPA will adhere to the time
frames established by the Section 122 special notice provisions. In
most instances, once Ffund resocurces hava been cbligatad to conduct the
RI/FS, the PRPs will no longer be eligible to conduct the RI/PS activi-

ties at the site.

The actions described below are typically taken to initiate RI/FS
activities:

° EPA develops » site-specific Statement of Work (SOW) in advance
of the scheduled RI/FS start. This SOW is then provided to
the PRPs along with a draft of the Administrative Order (or

zror a State-lead enforcement site the State is responsible for over-
sight unless othervise specified in the agreement betwsen the State and
EPA. EPA should maintain communication with the State to ensure that

. the State is providing oversight of the remedial activities.
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Consent Decree) at the initiation of negotiations. (PRPs may,
with EPA approval, submit & single site plan that incorporates
the elemsnts Of an SOW and a2 detailed Work Plan as a fizst
deliverable once the Agreement has been signed. This combined
site plan must clearly set forth the scope of the proposec
‘RI/FS and would be incorporated into the Agreement in place of
the SOW.)

o Final provisions of the SOW are negotiated with the Order. ‘

° EPA determines whether the PRPs possess the necessary capabili-
ties to conduct an RI/FS in a timely and effective manner (con- J
ducted simltanecusly vith other negotiations).

° EPA develops a Community RMelations Plan specifying any activi-
ties that may be required of the PRPs. (Community relations
activities are discussed in Attachment 11I.)

-] EPA determines contractor and staff resources required for
oversight and initiates planning the necessary oversight
requirensnts. This process may include preparing a Statement
of vork, if a contractor is to develop an “oversight plan.”

o EPA and PAPs identify and procure any necessary assistance.

-] PRPs submit a VWNork Plan to EPA for Agency review and approval.
The VWork Plan sust present the methodology and rationale for
conducting the RI/TFS as well as detailed procedures and require- ‘
sents, 1f such procedures have not been set forth in the Agree-
msnt. This Wozk Plan, vhich in most instances is one of the
fizrst delaiverables under the Order, is commonly incorporated
into the Agreenment following EPA approval.

° PRPs are responsible forxr cbtaining access to the site; however,
if access cannot be obtained, EPA, with the assistance of DOJ,
will secure access subject to PRP reimbursement for the costs
incurred in sscuring such access.

These lmduduod actions ensure that the scope of the RI/FS activ-
ities to be conducted by the PRPs, and the procedures by which the RI/FS
is pezformed, axe comsistent with EPA policy and guidance. Additional
actions aay be required either for a technically complex site or for a
site wheze a number of PRPs are involved. Regardless of the circum-
stances, the actions listed in this section should be nagotiated as
expediticusly as possible. Specific elemants of these actions are dis-
cussed in Attachmsent 1I. :

V. DEVELOPMENT OF THE RI/FS ADMINISTRATIVE ORDER OR CONSENT DECREE

The PRPs must respond to EPA's notice letter by either declining,
within the time specified, to participate in the RI/FS, or by offering a
good faith proposal to EPA for performing the RI/FS. Declining to par-
ticipate in the RI/FS may be implied if the PRPs do not hegotiate during
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the moratorium established by the notice letter. 1If the PRPs have
declined to participate, or the time specified has lapsed, EPA will
obligate funds for performing the RI/FS. 1If a good faith proposal is
submitted, EPA will negotiate with the PRPs on the scope and terms for

conducting the RI/FS.

The results of successful negotiations will, in oSt cases, be ccr.-
tained in an Administrative Order, or where the site is in litigation,
in a Judicial Consent Decrse entered into pursuant to Section 122(d) of
CERCLA. Guidance for the development of an Administrative Order is pro-
vided in OWPEZ's document “Administrative Order: wWorkshep and Guidance
Materials®" (September 1984), and in the memorandum from Gene Lucero
entitled “Model CERCLA Section 106 Consent Order for an RI/PS" (Janu-
ary 31, 1985S). (The latter guidance is currently being revised since
the provisions in SARA allow for Orders to be signed using the authori-
ties of Sections 104/122.)

An Administrative Order (or Consent Decree) will generally contain
the scope of activities to be performed (either as a Statement of Work
or Work Plan), the oversight roles and responsibilities, and enforcement
options that may be exercised in the event of noncompliance (such as
stipulated penalties). 1In addition to the above, the Agreemsnt will
typically include the following elezants, as agreed upon by EPA, the
PRPs, and other signatories to the Agreement.

o Jurisdiction -~ Describes EPA's authority to enter into Adn.i.n
istrative Ozrders or Consent Decrees.

o Parties bound - Desciibes to whom the Agreemsnt applies and is
binding upon.

) Purpose - Describes the purpose of the Agreement in terms of
mutual ocbjectives and public benefit.

° Findings of fact, dotouuuuon‘ and conclusions of law - Pro-

vides an outline of facts upon which the Agreement is based,
including the fact that PRPs are not subject to a lesser stan-
dard of liability and vill not receive preferential treatment
froa the Agency in conducting the RI/PFS.

° Notice to the State - Verifies that the State has been notified
of pending site activities.

° ¥ozk to be performed - Provides that PRPs submit project plans
to the lead-sgency for reviev and approval before commencing
RI/TS activities. Project plans are those plans developed in
order to affectively conduct the RI/FS project and include: a
Work Plan, describing the msthodology, raticnale, and schedule
of all tasks to be performed during the RI/FS; » Sampling and
Analysis Plan, describing the field sampling procedures to be
pezformed as well as the Quality assurance procedures which
will be followed for sampling and analysis (including a
description of how the data gathered during the RI/TS will be
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managed) and the analytical procedures to be employed; and a
Health and Safety Plan describing health and safety precautions
to be exercised while onsite. (More information on the
contents of these project plans can be found in Attachment II
of this appendix.)

Compliance with CERCLA, the NCP, and Relevant Agency Guidance -
Specifies that the actions at a site will comply with the
requirements of CERCLA, the NCP, and relevant Agency guidance
determined to be appropriate for site remediation.

Reimbursement of costs - Specifies that PRPs will assurme all
costs of performing the work required by the Agreement. 1In
addition, this section commits PRPS to reimbursement of costs
associated with oversight activities. This includes reimburse-
ment for qualified party assistance in oversight, as required
by Section 104(a) (1). This section should also specify the
nature and kind of cost documentation to be provided and the
process for billing and receiving payment.

Reporting - Specifies the type and frequency of reporting that
PRPs must provide to EPA. Normally the reporting requirements
will, at a minimum, include the required project plans as well
as those deliverables required by the RI/FS Guidance.
Additional reporting requirements are left to the discretion
of the Regions. That is, Regions may require additional

-deliverables such as interim reports on particular RI or FS

activicies.

Designated EPA, State, and PRP project coordinators - Specifies
that EPA, the State, and PRPs shall each designate a project
coordinator.

Site access and data availability - Stipulates that PRPs shall
allow access to the site by EPA, the State, and oversight per-
sonnel. Access will be provided for inspection and monitoring
purposes that in any way pertain to the work undertaken
pursuant to the Order. In addition, access will be provided
in the event of project takeover. This section also stipu-
lates that EPA will be provided with all currently available
au.

Record preservation - Specifies that all records must be mair-
tained by both parties for a minimum of 6 years after termina-
tion of the Agreement, followed by a provision requiring PFPs

to offer the site records to EPA before destruction.

Administrative record requirements - Provides that all infor-
mation upon which the selection of remedy is based must be

submitted to EPA in fulfillment of the administrative record
requirements pursuant to Section 113 of CERCLA. (Additional

information on administrative record requirements is contained
ir Attachment 11I.)
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Dispute resolution - Specifies steps to be taken if a dispute
occurs. The Administrative Order states that with respect to
all submittals and work performed, EPA will be the final arkti-
ter, while the court is the final arbiter for a Consent Decree.
(More information on dispute resolution can be found in Attach-
ment IV of this appendix.)

Delay in performance/stipulated penalties - Specifies EPA's

authority to invoke stipulated penalties for noncompliance
vith Order or Decree provisions. Section 121 of CERCLA
requires that Consent Decrees contain provisions for penalties
in an amount not to exceed $25,000 per day. In addition to
stipulated penalties, Section 122(l) provides that Section 109
cavil psnhalties apply for violations of Administrative Orders
and Consent Decrees. Delays that endanger public health and/or
the environment may result in termination of the Agreement and
EPA takeover of the RI/PS. (More information on stipulated
penalties can be found in the Office of Enforcement and Com-
pliance Monitoring's (OECM) “"Guidance on the Use of Stipulated
Penalties in Hazardous Waste Consent Decrees”™ (September 21,
1987) and in Attachment 1V of this appendix.)

Financial assurance - Specifies that PRPs should have adecquate
financial resources or insurance coverage to address liabili-
ties resulting from their RI/FS activities. When using con-
tractors, PRPs should certify that the contractors have
adequate insurance coverage or that centractor liabilities are
indemnified.

keservation of rights - States that PRPs are not released from
all CERCLA liability through coampliance with the Agreemert, or
completion of the RI/FS. PRPs may be released froz liability
relating directly to RI/FS requirements, if PRPs complete the
RI/FS actavities to the satisfaction of EPA.

Other claims - Provides that nothing in the Agreement shall
constitute & release from any claim or liability other than,
perhaps, for the cost cf the R1/FS, if completed to EPA satis-
faction. Also provides that nothing in the Agreemsnt shall
constitute preauthorization of a claim against the Fund under
CERCLA. This section should also specify the conditions for
indemnification of the U.S. Governsent.

Subsequent modifications/additional work -~ Specifies that the

PRPs are committed to perform any additional work or subse-
quent modifications which are not explicitly stated in the
Work Plan, if EPA determines that such work is needed to
enable the selection of an appropriate response action.
(Attachment IV contains additional information on this
clause.)
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V1. STATEMENT OF WORK AND WORK PLAN

Based upon available models and guidance, the Region should present
to the PRPs at the initiation of negotiations a Statement of Work (SOW)
and draft Administrative Order. The SOW describes the broad objectives
and general activities to be undertaken in the RI/FS. (The PRPs may
develop the SOW if it is determined to be appropriate for a particular
case.) Once the PRPs receive the SOW they develop a more detailed Work
Plan, which should be incorporated by reference into the Order following
EPA approval. The Work Plan expands the tasks described in the SOW and
presents the rational and methodology (including detailed procedures and
schedules) for conducting the RI/FS. It should be noted that EPA, rather
than the PRPs, may develop the work plan in the event of unusual circume
stances.

VII. REVIEW AND OVERSIGHT OF THE R1/¥S

To ensure that the RI/FS conforms to the NCP and the requirements
of CERCLA, including Sections 104(a) (1) and 121, EPA will review and
oversee PRP activities. Oversight is also required to ensure that the
RI/FS will result in sufficient information to allow for remedy selec-

tion by the lead agency.

The oversight activities that EPA, the State, and other oversight
personnel will be performing should be determined prior to the initia-
tion of the RI/FS. Different mechanisms will be used for the review and
oversight of different PRP products and activities. These mechanisms,
and corresponding PRP activities, should be determined and if possible
incorporated in the Order. Generally, the following oversight activi-
ties should be specified:

° Review of plans, reports, and records;

° Oversight of field activities (including maintenance of records
and documentation);

o Meetings; and
° Special studies.

Section 104(a) (1) requires that the President contract with or
arzange for a "qualified person® to assist in the oversigh- and review
of the conduct of the RI/FS. EPA believes that qualified -ersons, for
the purposes of overseeing RI/PFS activities, are those firms or individ-
cals wvith the professional qualifications, expertise, and experience
necessary to provide assurance that the Agency is conducting meaningful
and effective oversight of PRP activities. 1In this context, the gquali-
fied person generally will be either an ARCs, TES, or REM contractor.
EPA employees, employees of other Federal agencies, State employees, or
any other qualified person EPA determines to be appropriate however, may
be asked to perform the necessary oversight functions.
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As part of the Section 104 requirements, PRPs are required to reim-
burse EPA for qualified party oversight costs. It is Agency policy
to recover all response costs at a site including all costs associated
with oversight. Additional guidance on oversight and project control
activities is presented in Attachments III and IV, respectively.

VIII. CONTROL OF ACTIVITIES

EPA will usually not intervene in a PRP RI/FS if activities are
conducted in conformance with the conditions and terms specified by the
Order. When deficiencies are detected, EPA will take immediate steps to
correct the PRP activities. Deficiencies will be corrected through the
use of the following activities: (1) identification of the deficiency;
(2) demand for corrective measures; (3) use of dispute resolution mecha-
nisms, where appropriate; (4) imposition of penalties; and if necessary,
(5) PRP RI/FS termination and project takeover or judicial enfcrcement.
These activities are described in detail in Attachment IV of this appen-
dix. '

'IX. PRP PARTICIPATION IN AGENCY-FINANCED RI/FS ACTIVITIES

PRPs that elect not to perform the RI/FS should be allowed an oppor-
tunity for involvement in a Fund-financed RI/FS. Private parties may
possess technical expertise or knowledge about a site which would be
useful in developing a sound RI/FS. Involvement by PRPs in the develop-
ment of a Fund-financed RI/FS may also expedite remediation by identify-
ing and satisfactorily resolving differences between the Agency and
private parties.

Section 113(k) (2) (B) regquires that interested persons, including
PRPs, be provided an opportunity for participation in the developmens of
the administrative record. PRP participation may include the submittal
of information, relevant tc the selection of remedy, for inclusion in
the record and/or the review of record contents and submittal of com-
ments on such contents. :

The extent of additional PRP involvement will be left to the discre-
tion of the Region and may include activities such as:

oS

o Access to the site to observe sampling and analysis activities;

o Access to validated data and draft reports.

With respect to PRP access to a site, it is within the Regions'
discretion to impose conditions based on safety and other relevant
considerations. To the extent that the Region determines that access is
appropriate under the circumstances, PRPs must reimburse EPA for all
identifiable costs incurred with the connection of the accesses afforded
the PRPs, and must execute appropriate releases in favor of the EPA and
its contractors. With respect to providing data, it should be noted
that the Region is required to allow private citizens access to the sare
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information that is provided to the PRPs. The Regions must therefore
take this into consideration when determining the extent of the PRP's

involvement in a Fund-financed RI/TS.

Aside from participation in the administrative record, which is e
statutory requirement, the final decision vhether to permit PRPs to par-
ticipate in other aspects of the Fund-financed RI/PS (as well as the '
scope Of any participation) rests with the Regions. This decision should
be based on the ability of PRPs to organize themselves so that they can
participate as a single entity, and the ability of PRPs to participate
without undue interference with or delay in completion of the RI/PS, and
other factors that the Regions determine are relevant. The Region may
terminate PRP participation in RI/FS development if unnecessary expenses
or delays occur,

X. CONTACT

For furiho: information on the subject matter discussed in this
interim guidance, please contact Susan Cange (PFTS 475-9805) of the
Guidance and Oversight Branch, Office of Waste Program Enforcement.
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ATTACHMENT I

CONDITIONS FOR PRP CONDUCT -OF THE RI/FS

Crganization and Management

When several potentially responsible parties are involved at a site
they must be able to organize themselves quickly into a single represen-
tative body to negotiate with EPA. To facilitate this negotiation pro-
cess, EPA will make available the names and addresses of other PRPs, in
accordance with the settlement provisions of CERCLA Section 122(e).

- Either a single PRP or an organized group of PRPs may assume responsi-
bility for development of the RI/FS,

Scope of Activities

As part of the negotiation process PRPs . must agree to follow the
site-specific Statement of Work (SOW) as the basis for conducting an
RI/FS. PRPs are required to submit an RI/FS Work Plan setting forth
detailed procedures and tasks necessary to accomplish the RI/FS activ-
ities described in the SOW. EPA may approve reascnable modifications to
the SOW and will reject any requests for modifications that are not
consistent with CERCLA (as amended by SARA), the NCP, the requirements
set forth in this guidance document, the RI/FS Guidance, or other
relevant CERCLA guidance documents.

Demonstrated Capabilities

PRPs must demonstrate to EPA that they possess, Or are able to
obtain, the technical expertise necessary to perform all relevant activi-
ties identified in the SOW, and any amendments that may be reasonably
anticipated to that document. 1In addition, PRPs must demonstrate that
they possess the managerial expertise and have developed a management
plan sufficient to ensure that the proposed activities will be properly
controlled and efficiently implemented. PRPs must also demonstrate that
they possess the financial capability to conduct and complete the RI/FS
in a timely and effective manner. These capabilities are discussed
briefly below.

- ‘Dononst:atod Technical Capability

PRPs should be required to demonstrate the technical capabilities
of key personnel involved in executing the project. Personnel qualifi-
cations may be demonstrated by submitting resumes and references. PRPS
may demonstrats the capabilities of the firm that will perform the work
by outlining their past areas of business, relevant projects and experi-
ence, and overall familiarity with the types of activities to be per-
formed as part of the remedial investigation and feasibility study.

It is important that qualified firms be retained for performing

RI/FS activities. Firms that dc not have the necessary expertise for
performing RI/FS studies may create unnecessary delays in the projec=
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and may create situations which further endanger public health or the
environment. These situations may be created when PRP contractors sub-
mit insufficient prcject plans, submit deficient reports, or perform
inadequate field work. Furthermore, excessive Agency oversight may be
required in the event that an unqualified contractor performs the RI/FS;
the Agency may have to significantly increase its workload by providing
repeated reviews of project plans. reports, and oversight of field
activities.

The PRPs must also demonstrate the technical capabilities of the
laboratory chosen to do the analysis of samples collected during the
RI/PS. 1If a non-CLP laboratory is selected, EPA may require a submission
from the laboratory which provides a comprshensive statement of the labo-
ratories' personnel qualifications, equipment specifications, security
measures, and any other material necessary to prove the laboratory is
qualified to conduct the work.

o Demonstrated Management Capability

PRPs must demonstrate that they have the adminigtrative capabili-
ties necessary for conducting the RI/FS in e responsible and timely .
sanner. A sanagesent plan should be submitted to EPA either during nego-
tiations or as a part of the Work Plan which includes a discussion of
roles and responsibilities of key personnel. This management plan
should include an RI/PS team organisation chart descriding responsibil-
ities and lines of authority. Positions and responsibilities should be
clearly related to technical and managerial qualifications. The PRPs
should also demcnstrate an understanding of effective communications,
information management, quality assurance, and quality control systems.
PRPs usually procure the services of consultants to conduct the required

" R1/FS activities. The consultants must demonstrate, in addition to

those requirements stated above, ottoctivc contract management
capabilities.

o Demonstrated Financial Capability

The PRPs should develop a comprehensive and reasonable estimate of
the total cost of anticipated RI/FS activities. EPA will decide on a
case-by-case basis if the PAPs will be required to demonstrate that they
have the necessary financial resources available and committed to con-
duct the RI/FS activities. The resources estimated should be adequate
to cover the anticipated costs for the RI/FS as well as the costs for
oversight, plus a margin for unexpected expenses. If, during the con-
duct of the RI/FS the net worth of the financial mechanism providing
funding for the RI/F$ is reduced to less than that required to complete
the remaining activities, the PRPs should immediately notify EPA. Under
conditions specified in the Order, PRPs are required to ccmplete the
RI/FS regardless of initial cost estimates or financial mechanisms.
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o Assistance for PRP Activities

1f PRPs propose to use consultants for conducting or assisting in
the RI/FS, the PRPS should specify the tasks to be conducted by the con-
sultants and submit personnel and corporate qualifications of the pro-
posed firms to the EPA for review. Verification should be made that the
PRPs' consultants have no conflict of interest with respect to the proj-
ect. Any consultants having current EPA assignments as prime contrac-
tors or as subcontractors must obtain approval from their EPA Contract
Officers before performing work for PRPs. Lack of clarification on pos-
sible conflicts of interest may delay the PRP RI/FS. EPA will reserve
the right to review the PRPs' proposed selaction of consultants and will
disapprove their selection if, in EPA's opinion, they either do not pos-
sess adequate technical capabilities or there exists a conflict of
interest. It should be noted that the responsibility for selection of

consultants rests with the PRPs,
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ATTACHMENT 11

INITIATION OF PRP RI/FS ACTIVITIES

Development of the Statement of Work

After the PRPs have been identified in the PRP Search Report they
are sent either a general notice letter followed by a special notice
letter or a general notice letter followed by an explanation pursuant to
Section 122(a) why special notice procedures are not being used. EPA
will engage in negotiations with those PRPs who have submitted a good
faith offer in response to the notice letter and thersfore have volun-
teered to perform the RI/FS. While the PRPs are demonstrating their
capabilities for conducting the RI/FS, EPA will negotiate the terms of
the AMministrative Order. Either an acceptable Statement of Work or
Work Plan must be incorporated by reference into the Agresement.

The Statement of Work (SOW) is typically developed by EPA and
describes, in a comprehensive manner, all RI/FS activities to be per-
formed, as reasonably anticipated, prior to the onset of the project.
The SOW focuses on broad cbjectives and describes general activities
that will be undertaken to achieve these objectives. Detailed proce-
dures by which the work will be accomplished are not presented in the
SOM, but are described in the subsequent Work Plan that is developed by
the PRPs. In certain instances, with the approval of EPA, PRPS may pre-
pare a single site plan incorporating the elements of an SOW and a Work
Plan. In such instances, the site plan will be incorporated into the
Order in place of the broader SOW.

-] Use of the EPA Model SOW

EPA has developed a model SOW defining a comprehensive RI/FS effort:
vhich is contained in the RI/FS Guidance. Additionally, a model SOW for
a PRP-lead RI/FS is being developed by OWPE and will be forthcoming.

The Regions should develop a site-specific SOW based upon the model(s).
RI/FS projects managed by PRPs will involve, at a minimum, all relevant
activities set forth in the EPA model SOW. Purther, all plans and
reports identified as deliverables in the EPA model SOW must be iden-
tified as deliverables in the site-specific SOW and/or the Work Plan
developed by the PRPs. Additional deliverables may be regquired by the
Regions and should be added to the Administrative Order. .

) Modification of the EPA Draft SOW Requirements

The activities set forth in the model SOW are considered by EPA to
be the critical RI/FS activities that are required by the NCP. PRPs
should present detailed justifications for any proposed modifications
and amendments to the activities set forth in the SOW. EPA will review
all proposed modifications and apprnve or disapprove their inclusion in
the SOW based on available information, EPA policy and guidance, overall
program objectives, and the requirements of the NCP and CERCLA. EPA
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will not allow modifications that, in the judgment of the Agency, will
lead to an unsatisfactory RI/FS or inconsistencies with the NCP.

Review of the RI/FS Project Plans

» KI/FS project plans include those plans developed tor the RI/FS.

At a minimum the project plans should include a Work Plan, a Sampling
and Analysis Plan, e Health and Safety Plan, and e Community Relations
Plan. The Community Relations Plan is developed by EPA and should
include a description of the PRPs’' role in community relations activi-
ties, 1f any. EPA review and approval of the work plan and sampling and
analysis plan will usually be required before PRPs can begin site activi-
ties. An example when limited project activities may be initiated prior
to approval of the project plans would be if additional information is
required to complete the Sampling and Analysis Plan. Additionally, con-
ditional approvals to the Work Plan and Sampling and Analysis Plan may
be provided in order to initiate field activities in a more timely
sanner. It should be noted that EPA does not "approve” the PRPs' Health
and Safety Plan but rather, it is reviewed to ensure the protection of
public health and the envircnment. The PRPs may be required to amend
the plan if EPA determines that it does not adequately provide for such
protection.

° Contents of the Work Plan

The Work Plan expands the tasks of the SOW, and the responsibili-
ties specified in the Agreemsrnt, by presenting the rationale and method-
ology (including detailed procedures) for conducting the RI/FS.
Typically the Work Plan is developed afte:r the draft Order and then
incorporated into the Agreemsnt. In soms cases however, it may be appro-
priate for EPA to develop the Work Plan prior to actual negotiation with
the PkPs and attach the plan to the draft Agreement. The PRP RI/FS Work
Plan must be consistent with current EPA guidance. Guidance on develop-
ing acceptable Work Plans is available in the RI/FS Guidance. Addi-
tional guidance will be forthcoming in the proposed NCP. Once the Work
Plan is approved by EPA, it becomss a public document and by the terms
of the Agreemsnt, should be incorporated by referencs into that document.
The wWork Plan should, at a ainimum, contain the following elements.

Introduction/Background Statement - PRPs should provide an intro-
ductory or background statement describing their understanding of
the work to be performed at the site. This should include histor-
ical site information and should highlight present site conditions.

Cbjectives - A statement of vhat is to be accomplished and how the
information will be utilized.

Scope - A detailed description of the work to be performed
including a definition of work limits.

Management Plan - A description of the project management showing

personnel with authority and responsibility for the appropriate
aspects of the project and specific tasks to be performed. A
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single person should be identified as having overall responsibility
for the project and specific tasks to be performed.

work Schedule - A statemeant outlining the schedule for each of the
required activities. This could be presented in the form of a
Gantt or milestone chart. The schedule in the work plan must match
that in the draft order.

Deliverables ~ A description of the work products that will be
submitted and their schedule for delivery. The schedule should
include specific dates, if possidle. Overvise, the schedule
should be in terms of the number of days/week after approval

of the work plan.

° Contents of the Sampling and Analysis Plan.

A Sampling and Analysis Plan (SAP) must be submitted by the PRPs
before initiation of relevant field activities. This plan contains two
separate elemsnts: a Field Sampling Plan and a Quality Assurance Project
Plan. These documents were previously submitted as separate deliverables,
but are now combined into one document. Though the SAP is typically
isplemented by PRP contractors, it is the respensibility of the PRPs to
ensure that the goals and standaxds of the plan are met. (Verifacation
that the goal and standards of the SAP are mst will also be part of EPA's
oversight responsidbilities.) The SAP should contain the following ele-
nents:

Field Saspling Plan - The Pield Sampling Plan includes a detailed
description of all RI/FS sampling and analytical activities that
will be performed. These activities should be consistent with the
NCP and relevant CERCLA guidance. PMurther guidance on developing
Field Sampling Plans is presented in the RI/FS Guidance.

Quality Assurance Project Plan - The SAP must include a detailed
dascription of qQquality assurance/qQuality control (QA/QC) procedures
to be employed during the RI/FS. This section is intended to ensure
that the R1/FS is based on the correct level or extent of sampling
and analysis required to produce sufficient data for evaluating
remedial alternatives for e specific site. A second cbjective is
to ensure the Quality of the data collected during the RI/FS.
Guidance on appropriate QA/QC procedures may be found in the RI/FS
Guidance as well as "Dats Quality bjectives for the RI/FS Process”
(Mazch 1987 - OSWER Directive No. 9355.0-78).

If the SAP modifies any procedures established in relevant guidance,
it must provide an explanation and justification for the change.

° Other Project Plans
Other project plans that are likely to be required in the RI/FS

process include the Healith and Safety Plan and the Community Relations
Plan.
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Health and Safety Plan - PRPs should include a Health ard Safety
Plan eicher as part of the Work Plan or as a separate document,

The Health and Safety Plan should address the measures taken =y tre
PRPs to ensure that all activities will be conducted in an environ-
mentally safe manner for the workers and the surrounding commurity.,
EPA reviews the Health and Safety Plan to ensure protection of
public health and the environment. EPA does not, however, "approve"
this plan. Guidance on the appropriate contents of a Health and
Safety Plan may be found in the RI/FS Guidance. 1In addition,
Health and Safety requirements are found in "OSHA Safety and Health
Standards: Hazardous Waste Operations and Emergency Response”

(40 CFR Part 1910.120).

Community Relations Plan -~ EPA must prepare a Community Relations
Plan for each NPL site. The extent of PRP involvement in community
relations activities should be detailed in this plan. Additional
information on Community Relations activities is contained below.

o Review and Approval

PRPs must submit all of the required RI/PS project plans (with the
exception of the Community Relations Plan which is developed by EPA) to
EPA for review, and in the case of the Work Plan and SAP, approval. EPA
will review thé plans for their technical validity and consistency with
the NCP and relevant EPA guidance. Typically, the Agency must review
and approve these plans before PRPs can begin any site activities. Any
disagreements that arise between EPA and PRPs over the contents of the
plans should be resolved according to the procedures set forth in the
. dispute resolution section of the relevant EPA/PRP Agreement.

Community Relations

EPA is responsible for developing and implementing an effective
community relations program, regardless of whether RI/FS activities are
Fund-financed or conducted by PRPs. At State-lead enforcement sites,
funded by EPA under Superfund Memoranda of Agreement (see the "Drafc:
Guidance on Preparation of a Superfund Memorandum of Agreement (Octo-
ber 5, 1987 - OSWER Directive No. 9375.0-01)), the State has the respon-
sibility for development and implementation of a community relations
program. PRPs may, under certain circumstances, assist EPA or the State
in implementing the community relations activities. For example, PRPs
may wish to participate in comsunity meetings and in preparing fact
sheets. PRP participation in community relations activities would, how-
ever, be at the discretion of the Regional Office, or the State, and
would require oversight by the lead-agency. BPA will not under any cir-
cumstances negotiate press releases with PRPs.

EPA designs and implements community relations activities according
to CERCLA and the NCP, A Community Relations Plan must be developed by
EPA for all NPL sites as described by the EPA guidance, "Community Rela-
tions in Superfund: A Handbook” (U.S. EPA, 1988 - OSWER Directive
No. 9230.0-03). The Community Relations Plan must be independent cf
negotiations with PRPs. Guidance for conducting community relations
activities at Superfund enforcement sites is

~»
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specifically addressed by Chapter VI of the Handbook and the EPA memo
entitled "Community Relations Activities at Superfund Enfcrcement
Sites~~Interis Guidance" (November 1988 - OSWER Directive

No. 9230.0-32). In some instances the decision regarding PRP participa-
tion in community relations activities will be made after the Community
Relations Plan has been developed. As & result, the plan will need to-
be modified by EPA to reflect Agency and PRP roles and responsibilities.

EPA, or the State, will provide the Community Relations Plan to all
interested parties at the same tims. 1In general, if the case has not
been referred to the Department ot Justice (DOJ) for litigation, com=
sunity relations activities during the RI/FS should be the same for
fund- and PRP-lead sites. If the case has been (or may potentially be)
referred to DQJ for litigation, constraints will pzobably be placed on
the scope of activities. The EPA Community Melations Plan may be mcdi-
fied after consultation with the technical enforcemsnt staff, the
kegional Counsel and other negotiation tsam maabers, including, if the
case is referred, the lead DOJ or Assistant United States Attorneys
(i.e., the litigation team). This technical and legal staff must be
consulted prior tc any public meetings oxr dissemination of fact sheets
or other information; approval must be cbtained prior to releases of
information and discussions of technical information in advance. PRP
participation in implementing community relations activities will be
subject to EPA (or Stata) approval in administrative settlements and
EPA/DQJ in civil actions. Key activities specific to coamunity relations
progzrams for enforcemsnt sites include the following:

o Public Meview of Work Plans for AMdministrative Orders

The PRP Work Plan, as approved by EPA, is incorporated into the
AMministrative Order (or Consent Decree). Once the Agreement is signed,
it becomes a public document. Although there is no requirement for
public comment on an Administrative Order, Regional staff are encouraged
to announce, after the Oxder is final, that the PRP is conducting the
RI/FS§. Publication of notice and a corresponding 30-day comment period
is required however, for Consent Decrees.

o Availability of R1/PS laformation from the PRPs

PRPs, in agreeing to conduct the RI/FS, must alsc agree to provide
all information necessary for EPA to implement a Cosmunity Relations
Plan. The Agreemant should identify the types of information that PRPs
wvill provide, and contain conditions concerning the provision of this
infozmation. EPA should provide the PRPs vith the content of the plan
so that the FRPs can fully anticipate the type of information that will
be made public. All information submitted by PRPs will be subject to
public inspection (i.e., available thzough Freedom of Information Act
requests, public dockets, or the administrative record) unless the
information meets an exemption. An example would be if the information
is deexed either as enforcement sensitive by EPA, or business confi-
dential by EPA (based on the PRPs' representations), in conformance with
40 CFR Pazt 2.
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Development of the ATSDR Health Assessment

Section 104(3) (6) of CERCLA requires the Agency for Toxic Substances
and Disease Registry (ATSDR) to perform health assessments at all NpL
facilities according to a specified schedule. The purpose of the heal-:
assessment is to assist in determining whether any current or potential
threat to human health exists and to determine whether additional infor-
mation on human exposure and associated health risks is needed.

The EPA remedial project manager (RPM) should coordinate with the
appropriate ATSDR Reqgional representative for initiation of the health
assessment. In general, the health assessment should be initiated at
the start of the RI/FS. The ATSDR Regional representative will provide
information on data needs specific to performing a health assessment to
ensure that all necessary data will be collected during the RI.

The RPM and the ATSDR Regional representative should alse coordinate

the transmission and review of pertinent documents dealing with the exten:

and nature of site contamination (i.e., applicable technical memcranda
and the draft RI). As ATSDR has no provisions for withholding documents,
if requested by the putlic, the RPM must discuss enforcement sensitive
documents and drafts with the ATSDR Regional representative rather than
providing copies to them. This will ensure EPA's enforcement confiden-
tiality. Further guidance on coordination of RI/FS activities with ATSDR
can be found in the document entitled “"Guidance for Coordinating ATSDR
Health Assessment Activities with the Superfund Remedial Process"”

(March 1987 - OSWER Directive No. 9285.4-02).

Identification of Qversight Activities

EPA will review RI/FS plans and reports as well as provide field

~ oversight of PRP activities during the RI/FS. To ensure that adequate
resources are committed and that appropriate activities are performed,
EPA should develop an oversight plan that defines the oversight activi-
ties that must be performed including EPA responsibilities, RI/FS prod-
ucts to be reviewed, and site activities that EPA will oversee. In
planning for oversight, EPA should consider such factors as who will be
performing oversight and the schedule of activities that will be moni-
tored. A tracking system for recording PRP milestones should be devel-
oped. This system should also track activities performed by oversight
personnel and other appropriate cost items such as travel expenses.

Identification and Procurement of FPA Assistance

In accordance with Section 104(a) (1) EPA must arrange for a quali-
fied party to assist in oversight of the RI/PS. The following section
provides guidance for identifying and procuring such assistance for EPA

activities.

A=-21

RS




° Assistance for EPA Activities

As specified in Section 104(a) (1), EPA is required to contract with
or arrange for a qualified person to assist in oversight of the RI/FS.
Qualified individuals are those groups with the professional qualifica-
tions, expertise, and experience necessary to provide assurance that the
Agency is conducting appropriate oversight of PRP RI/PS activities.

Normally, EPA will obtain oversight assistance either through the
Technical Enforcemsnt Support (TES) contract, the Alternative Remedial
Contracts Strategy Contract (ARCS), or occasionally through the Remedial
Action (REM) contracts. In soms cases oversight assistance may be
provided by States through the use of Cooperative Agreements. Oversight
assistance may also be obtained through the U.S. Army Corps of Engineers
or other governmental agencies; intsragency Agreements should be utilized
to obtain such assistance.
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ATTACHMENT III

REVIEW AND QVERSIGHT OF THE RI/FS

Review of Plans, Reports, and Records

EPA will review all RI/FS products which are submitted to the Agency
as specified in the Work Plan or Administrative Order. PRPs should
ensure that - all plans, reports, and records are comprehensive, accurate,
and consistent in content and format with the NCP and relevant EPA quid-
ance. After this review process, EPA will either approve or disapprove
the product. If the product is found to be unsatisfactory, EPA will
notify the PRPs of the discrepancies or deficiencies and will require
corrections within a specified time period.

o Project Plans

EPA will review all project plans that are submitted as deliver- .
ables in fulfillment of the Agreement. These plans include the Work
Plan, the Sampling and Analysis Plan (including both the FPield Sampling
Plan and the Quality Assurance Project Plan), and the Health and Safety
Plan. 1If the initial submittals are not sufficient in content or scope,
the RPM will request that the PRPs submit revised document(s) for review,
EPA does not "approve" the PRP's Health and Safety Plan but rather, it
is reviewed to ensure the protection of public health and the environment,
The PRP's Work Plan and Sampling and Analysis Plan, on the other hand,
must be reviewed and approved prior to the initiation of field activities.
Conditional approval to these plans may be provided in order to initiate
field activities in a more timely manner. '

The PPPs may be required to develop additional Work Plans or modify
the initial Work Plan contained in or created pursuant to .the Agreement.
These changes may result from the need to: (1) re-evaluate the RI/FS
activities due either to changes in or unexpected site conditiens;

(2) expand the initial Work Plan when additional detail is necessary:; or
(3) modify or add products to the Work Plan based on new information
(e.g., a new population at risk). EPA will review and approve all Work
Plans and/or modifications to Work Plans once they are submitted for
review,

° Reports

PRPs will, at a ainimum, submit monthly progress reports, technical
memorandums or reports, and the draft and final RI/FS reports as
required in the Agreement. To assist in the development of the RI/FS
and review of documents, additional deliveradbles may be specified by the
Region and included in the Agreement. These reports and deliverables
will be reviewed by EPA to ensure that the activities specified in the
Order and approved Work Plan are being properly implemented. These
reports will generally be submitted according to the conditions and
schedule set forth in the Agreement. Elements of the PRP reports are
discussed below.
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Monthly Progress Reports - The reviev of monthly progress reports

is an important activity performed during oversight. These reports
should provide sufficient detail to allow EPA to evaluate the past
and projected progress. of the RI/FS. PRPs should submit these writ-
ten progress reports to the RPM. The report should describe the
actions and decisions taken during the previous month and activities
scheduled during the upcoming reporting period. 1In addition, tech-
nical data generated during the month (i.e., analytical results)
should be appended to the report. Progress reports should also
include a detailed statement of the manner and extent to which the
procedures and dates set forth in the Agreement/Work Plan are being
met. Generally, EPA will determine the adequacy of the performance
of the RI/FS by ttvicvinq the following subjects discussed in pro-
gress reports:

° Technical Summary of Work

The monthly report will describe the activities and accomplish-
ments performed to date. This will generally include a descrip-
tion of all field work completed, such as sampling events and
installation of wells; a discussion of analytical results
received; a discussion of data reviev activities; and a dis-
cussion of the development, screening, and detailed analysis

of alternatives. The report will also describe the activities
to be performed during the upcoming month.

o ~ Schedule

EPA will oversee PRP compliance with respect to those sched-
ules specified in the Order. Delays, with the exception of
those specified under the Force Majeure clause of the Agree-
pent, may result in penalties, if warranted. The RPM should
be irmmediately notified if PRPs cannot perform required
activities or cannot provide the required deliverables in
accordance with the schedule specified in the Work Plan. In
addition, PRPs should notify the RPM when circumstances may
delay the completion of any phase of the work or when cir-
cumstances may delay access to the site. PRPs shouléd also
provide to the RPM, in writing, the reasons for, and the
anticipated duration of, such delays. Any measures taken or
to be taken by the PRPs to prevent or minimize the delay
should be described including the timetables for implementing
such measures.

° Budget

The relationship of budgets to expenditures should be tracked
where the R1/PS is funded with a financial mechanism estab-
lished by the PRPs. 1If site activities require more funds
than originally estimated, EPA must be assured that the PRPs
are financially able to undertake additional expenditures.
While EPA does not have the authority to review or approve 2
PRP budge:, evaluating costs during the ¢ourse of the RI/FS
allows EPA to effectively monitor activity to ensure timely
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completion of RI/FS activities. 1If the PRPs run over budget,
EPA must be assured that they can continue the RI/FS activi-
ties as scheduled. Therefore, if specified in the Agreemen:,
PRPs should submit budget expenditures and cost overrun infor-

mation to EPA. Budget reports need not present dollar amounts,

but should indicate the relationship between remaining avail-

‘able funds and the estimate of the costs of remaining activities.

o] Problenms

Any problems that the PRPs encounter which could affect the

satisfactory performance of the RI/FS should be brought to the
iomediate attention of EPA. Such problems may or may not be a
force majeure event, or caused by a force majeure event. EPA

will review problems and advise the PRPs accordingly. Problems

which may arise includs, but are not limited to:

- Delays in mobilization or access to necessary equipment;

- Unanticipated laboratory/analytical time requirements;

- Unsatisfactory QA/QC performance;

- Requirements for additional or more complex sampling;

- Prolonged unsatisfactory weather conditions;

- Unanticipated site conditions; and

- Unexpected, complex community relations activities.
Other Reports - All other r.pofts. such as technical reports and
draft and final RI/FS reports, should be submitted to EPA according
to the schedule contained in the Order or the approved Work Plar.
EPA will review and approve these reports as they are submitted.

Suggested formats for the RI/FS reports are presented in the RI/FS
Guidance.

o Records

PRPs should preserve all records, documents, and information of any
kind relating to the performance of work at the site for a minimum of
6 years after completion of the work and termination of the Administra-
tive Ordexr. After the 6-year period, the PRPs should offer the records
to EPA before their destruction.

Document control should be a key element of all recordkeeping. The
following activities require careful recordkeeping and will be subject
to EPA oversight:

Adminigtration = PRP administrative activities should be accurately
documented and recorded. Necessary precautions to prevent errors
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or the loss or misinterpretation of data should be taken. At a
minimz, the following administrative actions should be documented
and recorded: '

- Contractor work plans, contracts, and change orders;
e Personnel changes;

- Cosmunications between and among PRPs, the State, and EPA
ofticials regarding technical aspects of the KI/FS;

- Permit application and awvard (if applicable); and
- Cost overruns.

Technical Analysis - Samples and data should be handled according
to procedures set forth in the Sampling and Analysis Plan. Documer-
tation establishing adherence to these procedures should include:

- Sample labels;

-  Shipping forms;

- Chain-of=-custody forms; and .
- Field log books.

All aralytical data in the R1/FS process should be managed as set
forth in the Sampling and Analysis Plan.- Such analytical data oy
be the product of:

- Contractor labozatories;
- Environmental and public health studies; and

- Reliability, performance, and imgplementability studies of
zcemacdial alternatives.

Decision Making - Actions or comaunications among PRPs that involve
decisions atfecting technical aspects of the RI/FS should be docu-

manted. Such actions and cosmunications include those of the proj-
ect manager (or other PRP management entity), steering committees,

oF contractoss.

[ Muainistrative Record Requiremants

Section 113(k) ot CERCIA requires that the Agency establish an admin
istrative record upon which the selection of a response action is basec.
A suggested list of documents which are most likely to be included in
any adequate administrative record is provided in the memorandum entitled
*Draft Interim Guidances on Administrative Records for Selection of CERCLA
Response Actions®™ (June 23, 1988 - OSWER Directive No. 9833.3A). Mcre
detailed guidance will be forthcoming, including guidance provided irn
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the revisions to the NCP. There are, however, certain details associ-
ated with compiling and maintaining an administrative record that are

unique to PRP RI/FS activities,

EPA is responsible for compiling and maintaining the administrative
record, and generating and updating an index. If EPA and the PRPs
mutually agree, the PRPS may be allowed to house and maintain the admin-
istrative record file at or near the gite; they may not, however, be
responsible for the actual compilation of the record. Housing and main-
taining the administrative record would include setting up a publicly
accessible area at or near the site and ensuring that documents remain
~ and are updated as necessary. EPA must alvays be responsible for decid-
ing whether documents are included in the administrative record; trans-
mitting records to the PRPs; and maintaining the index to the repcsitory.

The information which may comprise the administrative record mustc
be available toc the public from the time an RI/FS Work Plan is approved
by EPA. Once the Work Plan has been approved the PRPS must transmi: to
EPA, at reasonable, regular intervals, all of the information that ic
generated during the RI/FS that is related to selection of the remedy.
The required documentation should be specified in the Administrative
Order. The Agreement should also specify those documents generated prior
to the RI/FS that must be obtained from the PRPs for inclusion in the
record file. This may include any previous studies conducted under State
or local authorities, management documents held by the PRPs such as haz-
ardous waste shipping manifests, and other information about gite charac-
teristics or conditions not contained in any of the above documents.

Field Activities

o Field Inspections

Field inspections are an important oversight mechanism for determin-
ing the adequacy of the work performed. EPA will therefore conduct field
inspections as part of its oversight responsibilities. The oversight
ingpections should be performed in & way that sinimizes interference
with PRP site activities or undue complication of field activities. EPA
will take corrective steps, as described in Section VII and Attachment IV
of this appendix, if unsatisfactory performance or other deficiencies
are identified. S

Several field-related tasks may be performed during oversight inspec-
tions. These tasks include:’

On-site presence/inspection - As specified in Section 104(e) (3},

EPA reserves the right to conduct on-site inspections at any reason-
able time. EPA will therefore establish an on-site presence to
assure itsel? of the quality of work being conducted by PRPs. At a
minimum, field oversight will be conducted during critical times,
such as the installation of monitoring wells and during sampling
events. EPA will focus on whether the PRPs adhere to procedures _
specified in the SOW and Work Plan(s), especially those concerning
QA/QC procedures. Further guidance regarding site characterizaticn
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activities is presented in the RI/FS Guidance, the "Compendium of
Superfund Field Operations Methods” (August 1987 - OSWER Directive
No. 9355.0-141), the "RCRA Ground Water Technical Enforcement
Guidance Document” (September 1986 - OSWER Directive No. 9950.1),
the NEIC Manual for Groundwater/Subsurface Investigations at
Razardous Waste Sites (U.S. EPA, 1981c), and OWPE's forthcoming
"Guidance on Oversight of Potentially Responsible Party Remedial
Investigations and Feagibility Studies.®”

Collection and analysis of samples - EPA may collect a number of
QA/QC samples including blank, duplicate, and split samples. The
results of these sample analyses will be compared to the results of
PRP analyses. This comparison will enable EPA to {dentify poten-
tial quality control probless and therefore help to evaluate the
quality of the PRP investigation.

Environmental Monitoring - EPA may supplement any PRP environmental
monitoring activity. Such supplemental monitoring may include air
or water studies to determine additional migration of sudden
releases that may have occurred as a result of site activities.

° QA/QC Audits

EPA may either conduct, or require the PRPs to conduct (if speci-
fied in the Agreement), laboratory sudits to ensure compliance with pro-
per QA/QC and analytical procedures, as specified in the Sampling and
Analysis Plan. These audits will involve on-gite inspections of labora-
tories used by PRPs and analyses of selected QA/QC samples. All proced-
ures must be in accordance with those outlined in The User's Guide to
the Contract Laboratory Program, (U.S. EPA, 1986) or otherwise specified
in the Sampling and Analysis Plan.

) Chain-of-Custedy

Chain-of-custody procedures will be evaluated by EPA. This evalua-
tion will focus on determining if the PRPs and their contractors adhere
to the procedures set forth in the Sampling and Analysis Plan. Proper
chain-of-custody procedures are descrided in the National Enforcement

Investigation Center (MEIC) Policies and Procedures Manual, (U.S. EFA,

1981b). Evaluation of chain-of-custody procedures will occur during
laboratory audits as well as during on-site inspections of sampling
activities. ‘

Hestings

Meetings between EPA, the State, and PRPs should be held on a regu-
lar basis (as specified in the Agreement) and at critical times during
the RI/FS. Such critical times may at a minimum include vhen the SOW
and the Work Plan are reviewed, the RI is in progress and completed,
remedial alternatives are developed and screened, detailed analysis of
the alternatives is performed, and the draft and final RI/FS reports are
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submitted. These meetings will discuss overall progress, discrepancies
in the work performed, problems encountered in the performance of RI/FS
activities and their resolution, community relations, and other related
issues and concerns. While meetings may be initiated by either the PRPs
or EPA at any time, they will generally be conducted at the stages of
the RI/FS listed below.

° Initiation of Activities

EPA, the State, and the PRPS may meet at various times before field
activities begin to discuss the initial planning of the RI/FS. Meetinas
may be arranged to discuss, reviev, and approve the SOW; to develop the
EPA/PRP Agreement; and to develop, review, and approve the Work Plan.

© Progress

. EPA may request meetings to discuss the progress of the RI/FS.
These meetings should be held at least quarterly and will focus on the
items submitted in the monthly progress reports and the findings from
EPA oversight activities., Any problems or deficiencies in the work will
be identified and corrective measures will be requested (see
Section VIII and Attachment IV) of this appendix.

-] Closeocut

EPA may request a closeout meeting upon completion of the RI/FS.
This meeting will focus on the review and approval of the final RI/FS
report, termination of the RI/FS Agreement, and any final one-site activi-
ties which the PRPs may be required to perform. These activities may
include maintaining the site and ensuring that fences and warning signs
are properly installed. The transition to remedial design and remedial
action will also be discussed during this meeting.

Special Studies

EPA may determine that special studies related to the PRP RI/FS are
required. These studies can be conducted to verify the progress and
results of RI/FS activities or to address @ specific complex or contro- .
versial issue. Normally, special studiss are performed by the PRPs;
however, there may be cases in which EPA will want to conduct the
independent studies. The PRPs should be informed of any such studies
and given adequate time to provide necessary coordination of site per-
sonnel and resources. If not provided for in the Agreement, nodit;ca-
tions to the Work Plan may be required.
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ATTACHMENT IV

CONTROL OF ACTIVITIES

Identification of Deficiencies

Oversight activities may identify unsatisfactory or deficient PRP
performance. The determination of such performance may be based upon
findings such as: .

° Wozrk products are inconsistent with the SOW or Work Plan;

) Technical deficiencies exist in submittals or other RI/FS
products;

° Unzreasonable delays occur while performing RI/FS activities;
and _

) Proceduress are inconsistent with the NCP.
Corrective Measures

The need to perform corrective msasures may arise in the event of
deficiencies in reports or other work products, or unsatisfactory per-
formance of field or laboratory activities. When deficiencies are ider-
tified corrective msasures may be sought by: (1) notifying the PRPs;
(2) descridbing the nature of the deficiency; and (3) either requesting
the PRPs to take whatever actions they regard as appropriate or setting
forth appropriate corrective msasures. The following subsections
describe this process for each of the two general types of activities
that may require corrective msasures.

° Corrective Measures Regarding Work Products

Agency review and approval procedures for work products generally
allow three types of responses: (1) approval; (2) approval with modifi-
cations; and (3) non-approval. Non-approval of a work product (includ-
ing project plans) immediately constitutes a notice of deficiency. EPA
wvill ismediately notify the PRPs if any work product is not approved and
vill explain the reason for such a finding. '

Approval with sodifications will not lead to a notice of deficierncy
if the modifications are made by the PRPs without delay. If the PRPs
significantly delay in responding to the modifications, the RPM would
issue a notice of deficiency to the PRP project manager detailing the
following elements:

- A description of the deficiency or a statemsnt describaing

in what manner the work product was found to be deficient
or unsatisfactory;

A-30




/‘0 §

- Modifications that the PRPs should-nnkc in the work procé-
uct to obtain approval;

- A request that the PRPs prepare a plan, if necessary, or
othervise identify actions that will lead to an accept-
able work produce;

.

- A schedule for submission of the corrected work product;

- An invitation to the PRPs to discuss the matter in a con-
ference; and

- A statement of the possibility of EPA takeover at the
PRPs' expense, EPA enforcement, or penalties (as appro-
priate).

o Corrective Msasures Regarding Field Activities

when the lead agency discovers that the PRPs (cr their contractors)
are performing the RI/FS field work in a manner that is incongistent
with the Work Plarn, the PRPs should be notified of the finding and asked
to voluntarily take appropriate corrective measures. The request is
generally made at a progress meeting, or, if ismediate action is required,
at a special meeting held specifically to discuss the problem. 1If correc-
tive measures are not voluntarily taken, the RPM should, in conjunction
with appropriate Regional Counsel, issue a notice of deficiency contain-
ing the following elements:

- A description of the deficiency;

- A request for an explanation of the failure to perform
satisfactorily and a plan for addressing the necessary
corrective measures;

- A statement that failure to present an explanation may be
taken as an admission that there is no valid explanation;

- An invication to discuss the matter in a confersnce
(vheze appropriate);

- A statesent that stipulates penalties may accrue or are
accruing, project termination may occur, and/or civil
action may be initiated if appropriate actions are not
taken to correct the deficiency; and

- A description of the potential liabilities incurred in
the event that appropriate actions are not taken.

Modifications to the Work Plan/Additional Work
Under the Administrative Order (or Consent Decree), PRPs agree to

complets the RI/FS, including the tasks required under either the orig-
inal Work Plan or a subsequent or modified Work Plan. This may
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include determinations and evaluations of conditions that are unknown at
the time of execution of the Agreement. Modifications to the original
R1/PS Work Plan are frequently required as field work progresses. Work
not explicitly covered in the Work Plan is often required and therefore
provided for in the Order. This work is usually identified during the

RI and is driven by the need for further information in a specific area.
In general, the Agreement should provide for fine-tuning of the Rl, or
the investigation of an area previocusly unidentified. As it becomes
clear what additional work is necessary, EPA will notify the PRPs of the
work to be performed and determine a schedule for completion of the work.

EPA must ensure that clauses for modifications to the Work Plan are
included in the Agreement so that the PRPs will carry out the modifica-
tions as the need for them is identified. To facilitate negotiation on
these points, EPA may consider one or more of the following provisions
in the Agreement for addressing such situations:

- Defining the limits of additional work requirements;

- Specifying the dispute resolution process for modified work
Plans and additional work requirements;

- Defining the applicability of stipulated penalties to any addi-
tional work which the PRPs agree to undo:tako.

Dispute Resclution

As discussed elsevhers in this guidance, the RI/PS Order developed
between EPA and the PRPs sets forth the terms and conditions for con-
ducting the RI/PFS. An element of this Agreement is a statement of the
specific steps to be taken if a dispute arises between EPA (or its
representatives) and the PRPs. These steps should be well defined and
agreed upon by all signatories to the Agreement.

A dispute with respect to the Order is followed by a specific
period of discussion with the PRPs. After the discussion period, EPA
issues a final decision which becomes incorporated into the Agreement.
AMdministrative Orders should clarify that with respect to all submittals
and work performed, EPA will be the final arbiter. The court, on the
other hand, is the final arbiter for Consent Decrees. :

Penalties

As an incentive for PRPs to properly conduct the RI/FS and correct
any deficiencies discovered during the conduct of the Agreement, EPA
should include stipulated penalties. Section 121 provides up to $25,000
per day in stipulated penalties for violations of a Consent Decree while
Section 122 allows EPA to.seek or impose civil penalties for violations
of Mainistrative Orders.” Penalties should begin to accrue on the first

31n order to provide for stipulated penalties in an Administrative Order
the parties must voluntarily include them in the terms of the Agreemen:.
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day of the deficiency and continue to be assessed until the deficiency
is corrected. The type of violation (i.e., reporting requirements

vs. implementation of construction requirements), as well as the amounts,
should be specified as stipulated penalties in the Agreement to avoid
negotiations on this point which may delay the correction. The amounts
should be set pursuant to the criteria of Section 109 and as such must
take into account the nature, circumstances, extent, and gravity of the
violations as well as the PRPs' ability to pay, prior history of viocla-
tions, degree of culpability, and the economic benefit resulting from
noncompliance. Additional information on stipulated penalties can be
found in OECM's "Guidance on the Use of Stipulated Penalties in Hazard-
ous Waste Consent Decrees” (September 27, 1987).

Project Takeover

Generally, EPA will consult with PRPs to discuss deficiencies and
corrective measures. I1f these discussions fail, EPA has two options:
(1) pursue legal action to force the PRPs to continue the work; or
(2) take over the RI/FS. If taking legal action will not significantly
delay implementation of necessary remedial or removal actions, EPA may
commence civil action against the noncomplying PRP to enforce the Admirn-
istrative Order. Under a Consent Decres, the matter would be presented
to the court in which the Decree was filed to enforce the provisions of

the Decree.

If a delay in RI/PS activities endangers public health and/or the
environment or will significantly delay implemsntation of necessary
remadial actions, EPA should move to replace the PRP activities with
Fund-financed actions. The RPM will take the appropriate steps %o
assume responsibility for the RI/TS, including issuing a stop-work order
to the PRPs and notifying the EPA remedial contracters. In issuing stop
work orders, RPMs should be aware that Fund resources may not be automat-
ically available. But, in the case of PRP actions which threaten human
health cor the environment, there may be no other course of action. Once
this stop work order is issued, a fund-financed R1/FS will be undertaken
consistent with EPA funding procedures.

WDR1378/029
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APPENDIX B
ELEMENTS OF RI/FS PROJECT PLANS .

B.1 ELEMENTS OF A WORK PLAN1

Introduction. A general explanation of the ressons for the RI/FS

and the expected results or goals of the RI/FS process are presented.

Site Background and Physical Setting. The current understanding of

the physical setting of the site, the site history, and the existing
information on the condition of the site asre described. - (See Section
2.2.2.1 of the RI/FS gquidance.)

Initial Evalustion. The conceptual site model developed during
scoping is presented, describing the potential migration snd exposure
pathways and the preliminary sssessment of public heslth and environ-
mental impascts. (See Section 2.2.2.2 of the RI/FS guidance.)

Work Plan Rationale. Dats requirements for both the risk assess-
ment and the slternstives evaluation identified during the formulation
of the DQOs are documented, and the work plan approach is presented to
illustrate how the activities will satisfy dats needs.

RI/PS Tasks. The tasks to be performed during the RI/FS are pre-
sented. This description incorporates RI site chsracterization tasks
identified in the QAPP and the FSP, the data evaluation methods identi-
fied during scoping (see Section 2.2.9), and the preliminary deter-
mination of tasks to be conducted after site characterization (see

Section 2.2.7 of this guidance).

1Thosc elements are required in a work plan but do not necessarily
represent the organization c¢f a work plan.
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B.2 STANDARD FEDERAL-LEAD RI/FS WORK PLAN TASKS

Task 1. Project Planning (Project Scoping)

This task includes efforts related to initjiating a project after
the SOW is issued. The project planning task is defined as complete
when the work plan and supplemental plans are approved (in whole or in
part). The following typical elements are included in this task:

o Work plan memorandum

o Kickoff meeting (RI/FS brainstorming meeting)

° Site visit/meeting

o Cbtaining easements/permits/site access .

° Site reconnaissance and limited field investigation

° Site surv.ylleopoqraphic nap/reviev of existing aerial
photographs

o Collection and evaluation of existing data
o Development of conceptual site model
o Identification of data needs and DQOs

-] Identification of preliminary remedial action objectives and
potential remedial alternatives

) Identification of treatability studies that may be necessary
o Screening of expedited response alternatives
° Preliminary identification of ARARs

) Preparation of plans (e.g., work plan, health and safety plan,
QAPP, FSP)

° Initiation of subcontract procurement

o Initiation of coordination with analytical laboratories (CLP
and non-CLP)

° Task management and quality control

1 . . :
A site survey may be conducted during project planninc or may occur
during the field investigation task but should not occur in both.
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Task 2. Community Relations

This task incorporates all efforts related to the preparation and
impl.ﬁ.ngagicn of the community relations plan for the site and is
initiated during the scoping process. It includes time expended by both
technical and community relations personnel. This task ends when
comnunity relations work under Task 12 is completed, but the task does
not include work on the responsiveness summary in the RCD (see Task 12).
The following are typical elements included in this task:

Conducting community interviews
Preparing a community relations plan
Preparing fact sheets
. Providing public meeting support
Providing technical support for community relations
Implcmcneihq community relations
Managing tasks and conducting quality control

0O 0 0o 0o 0o O O

Task 3, Field Investigation

This task involves efforts related to fieldwork in conducting the
RI. It includes the procurement of subcontractors related to field
efforts. The task begins when any elament, as outlined in the work
plan, is approved (in whole or in part) and fieldwork is authcrized.l
Field investigation is defined as complete when the contractor and

jos

subcontractors are demobilized from the field. The following activitios.

 are typically included in this task:

Procurement of subcontracts
Mobilization

Media sampling

Source testing

Geology/hydrogeological investigations

© 0 0 0 O

INOtC that limited fieldwork during project scoping may be authorized as
part of the work assignment to prepare the RI/FS work plan.

B-3

273



° Geophysics

° Site survey/topographic mapping (if not performed in project
planning task)

Field screening/snalyses

Procurement of subcontractors

RI waste disposal

0 0 0 o

Task management and quality control

Task 4. Sample Analysis/Velidation

This task includes efforts relating to the snalysis snd validation
of samples sfter they leave the field. Sepsrate monitoring of close
support laboratories may be required. Any efforts associsted with
laboratory procurement are also included in this task. The task ends on
the date that dsta validstion is complete. The following typical
activities are ususlly included in this task:

Sample management

Non=CLP snalyses

Use of mobile laboratories
Dsts vslidation

Testing of physical parameters

o 0 0 0 o0 O

Tssk management and quality control

Task 5. Datas Evaluation

This task includes efforts related to the snalysis of data once it
has been verified that the dats sre of acceptable accuracy and '
precision. The task begins on the date thst the first set of validated
data is received by the contractor project tess and ends during
preparstion of the RI report when it is deemed that no.additional data
are required. The following are typical activities:

° Dats evaluation

o Data reduction and tabulation
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o Environmental fate and transport modeling/evaluation

o Task management and quality control

Task 6. Assessment of Risks

This task includes efforts related to conducting the baseline risk
assessment. The task will include work to assess the potential human
health and environmental risks associated with the site. Work will
begin during the RI and is completed once the baseline risk assessment
is canplotod.l The following are typical activities:

o Identification of contaminants of concern (or indicator
chemicals)

o Exposure assessment (including any modeling performed
specifically for this function)

° Toxicity assessment
° Risk characterization

° Task management and quality control

Task 7, Treatability Study/Pilot Testing

This task includes efforts to prepare and conduct pilot, bench, and
treatability studies. This task begins with the development of work
plans for conducting the tests and is complete once the report has beer
completed. The following are typical activities:

Work plan preparation or work plan amendment
Test facility and equipment procurement
Vendor and analytical service procurement
Equipment cperation and testing

Sample analysis and validation

0 o o o o

ILimitod efforts to assess potential human health and environmental
risks are, to some extent, initiated during scoping when the conceptual
site model is beinc developed. '
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o Evaluastion of results

-] Report preparation
) Task management and quality control

Task 8.. Remedial Investigation Reports

This task covers all efforts relsted to the preparation of the
findings once the dats have been evaluated under Tasks S and 6. The
task covers sll draft snd finasl RI reports as well as task management

.and quality control. The task ends vhen the last RI document is

submitted by the contractor to EPA. The following sre typicsl
sctivities: ‘

° Preperation of s preliminary site charscterization summary
’ (see Section 3.7.2 of this guidance)

o Dats presentation (formatting tables, preparing graphics)
- Writing the report

o Reviewing and providing QC efforts

o Printing and distridbuting the report

° Holding review meetings

o Revising the report on the bassis of agency comments

° Providing task management and control

Task 9. Remedisl Alternatives Development/Screening

This task includes efforts to select the aslternstives to underge
full evsluation. The task is initisted once sufficient data are
available to develop general response actions and begin the initial
evaluation of potentisl tochnoloqict. This task is defined as complete
when a final set of alternatives is chosen for detsiled evalustion. The

following are typical sctivities:

° Identifying/screening potential technologies

° Screening technologies
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° Assembling potential alternatives
o Identifying action-specific ARARs

o Evaluating each alternative on the basis of screening criterias
(effectiveness, implementability, cost)

-

° Reviewing snd providing QC of work effort
o Preparing the report or technicsl memorandum
° Helding review meetings

° Refining the list of alternatives to be evaluated

Task 10. Detailed Analysis of Remedial Alternatives

This task applies to the detailed analysis and comparison of
alternatives. The ovoluation'activitios include performing detailed
public heslth, environmental, and institutionsl analyses. The task
begins when the alternatives to undergo detailed analysis have been

identified and agreed upon and ends when the snalysis is complete. The
1

following are typical octiviéios:

Overall protection of human health and the environment
Compliance with ARARS

Long-term effectiveness and permsnence

Reduction of toxicity, mobility, or volume

Short-tern effectiveness

Izplementability

Cost .

Individusl snslysis sqgainst the criteria

Comperative snalysis of slternatives against the criteria
Reviev of OC efforts

Revievw meetings

o 0 o 0 0 0 0 0 0o O O o

Task management and QC

lseaec and community acceptance will be evsluated by the lesd agency
during remedy selection.
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Task 1l1. Peassibilicy Study (or RI/FS) Reports

Similar to the RI reports task, this task is used to report FS
deliverables. However, this task should be used in lieu of the RI
reports task to report costs and schedules for combined RI/FS
deliverables. The task ends when the FS (or RI/PS) is released to the
public. The following sre typical asctivities:

Procontihq dsts (formstting tables, prepsring graphics)
Writing the report

Printing and distributing the report

Holding review meetings

Revising the report on the bassis of agency comments
Providing task management and quality control

o 0 0 0 0 o

Task 12. Post R1/FS Support

This task includes efforts to prepare the responsiveness summary,
support the ROD, conduct any predesign activities, and close cut the
work assignment. All sctivities occurring safter the release of the FS

to the public should be reported under this task. The following are
typical activities: '

Preparing the predesign report

Preparing the conceptual design

Attending public meetings :
Writing snd reviewing the responsiveness summary
Supporting ROD preparstion and briefings
Reviewing and providing QC of the work effort
Providing task msnagement and QC

o 0 0 0 0 O o

Task 13. Enforcement Support

This task includes efforts during the RI/FS associated with

enforcement aspects of the project. Activities vary but are to be
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associated with efforts related to PRPs. The following are typical

activities:
o . Reviewing PRP documents
o Attending negotiation meetings
o Preparing briefing materials
o Assisting in the preparation of EDD
o Providing task management and QC

Task 14. Miscellaneous Support

This task is used to report on work that is associated with the
project but is outside the normal RI/FS scope of work. Activities will
vary but include the following:

o Specific support for coordination with and review of ATSDR
activities and reports

o Support for review of special State or local projects

The following are some specific comments applicable to the 14 tasks
described above:

-] All standard tasks or all work activities under each task need
not be used for every RI/FS. Only those that are relevant to
a given project should be used.

©  Tasks include both draft and final versions of deliverables
unless otherwise noted.

o  The phases of a task should be reported in the same task
(e.g., field investigation Phase I and Phase II will appear as

one field investigation task).

o If an RI/FS is divided into distinct operable units, each
operable unit should be monitored and reported on separately.
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Therefore, an RI/FS with several opersble units may, in fac:,
have more than 15 tasks, although each of the tasks;vill be
one of the 15 standard tasks.

° cést: associsted with project management and technical QA are
included in each task.

o Costs associated with procurinq subcontractors sre included in
the task in which the subcontractor will perform work (not the
project planning task).

o Lists of standard tasks defining the minimm level of
foportinq. For Federal-lead tasks, some RPMs and contracters
currently report progress in s more detailed fashion and may
continue to do s0 ss long as sctivities are associsted with
standazd tasks.

B.3 ELEMENTS OF A QUALITY ASSURANCE PROJECT PLAN

, Title Page. At the bottom of the title page, provisions should be
made for tho'siqnaturol of spproving personnel. As » minimum, the QAPP
must be approved by the following:

Subcontractor's project msnager (if s subcontractor is used)
Subcontractor's QA manager (if s subcontractor is used)
Contractor's project manager (if spplicable)

Contractor's QA msnsger (if applicable)

Leead agency's project officer

Lesd agency's QA officer (if spplicable)

o 0 0 0 o0 O

Provision should be made for the spproval or review of others (e.g.,
regionsl laboratory directors), if spplicable.

Table of Contents. The table of contents will include an introcuc-
tion, a serial listing of the 16 QAPP elements, and a listing of any
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appendixes that are required to augment the QAPP., The end of the table

of contents should includg 8 list of the recipien:s of official copies

of the QAPP.

Project Description. The introduction to the project description
consists of a genersl paragraph identifying the phase of the work and

the general objocgivos of the investigation. A description of the
location, size, and important physical foatuzos of the site such as
ponds, lagoons, streams, and rosds should be included (s figure showing
the site location and layout would be helpful). A chronoclogical site
history including descriptions of the use of the site, complaints by
neighbors, permitting, and use of chemicals needs to be provided along
with a brief summary of previous sampling efforts and an overview of the
results. Finally, specific project objictivos for this phase of data
gathering need to be listed, and ways in which the dats will be used to
address each of the ocbjectives must be identified. However, those items
above that are slso included in the work plan need not be repested in
the QAPP and, instead, may be incorporated by reference.

Project Organization and Responsibilities. This element identifies

" key personnel or organizations that are necessary for each activity
during the study. A table or chart showing the organization and line of
authority should be included. When specific personnel cannot be
identified, the organization with the responsibility should be listed.

QA Cbjectives for Messurement. For individusl metrix groups and

parameters, 3 cooperative effort should be undertaken by the lead
agency, the principsl engineering firm, and the laboratory staff to
define vhat levels of quality should be required for the data. These QA
cbjectives will be based on s common understanding of the intended use
of the dats, aveilsble laboratory procedures, and available resources.
The field blanks and duplicate field sample aliquots to be collected for
QA purposes should be itemized for the matrix groups identified in the
project description.
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The selection of analytical methods requires a familiarity with
regulatory or legal requirements concerning data usage. Any requlations
that mandate the use of certain methods for any of the sample matrices
and parameters listed in the project description should be specified.

The detection limits needed for the project should be reviewed
against the detection limits of the laboratory used. Special attention
should be paid to the detection limits provided by the laboratory for
volatile organic compounds, because these limits are scmetimes insuf-
ficient for the analysis of drinking water. Detection limits may also
be insufficient to assess attainment of ARARS. For Federal-lead
projects, if QA objectives are not met by CLP RASs, then one or more CLP
SASs can be written.

Quantitative limits should be established for the following QA
objectives:

1. Accuracy of spikes, reference compounds
2. Precision
3. Method detection limits

These limits may be specified by referencing the SOW for CLP
analysis, including SAS requests, in an appendix and referring to the
appendix or owner/operator manuals for fiold'oquipqont.

Completeness, representativeness, and comparability are quality
characteristics that should be considered during study planning.
Laboratories should provide data that meet QC acceptance criteria for

. 90 percent or more of the requested determinations. Any sample types,

such as contrel or background locations, that require a higher degree of
completeness should be identified. “Representativeness® of the data is
most often thought of in terms of the collection of representative
samples or the selection of representative sample aliquots during
laboratory analysis. “"Comparability" is a consideration for planning to
avoid having to use data gathered by different organizations or among
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different analytical methods that cannot reasonably be compared because

of differences in sampling conditions, sampling procedures, etc.

Sampling Procedures. These procedures append the site-specific
sampling plan. Either the sampling plan or the snalytical procedures
element msy document field measurements or test procedures for

hydrogeological investigations.
For each major measurement, including pollutant messurement
systems, & description of the sampling procedures to be used should be

provided. where applicable, the following should be included:

° A description of techniques or guidelines used to select
sampling sites

o A description of the specific sampling procedures to be used

o Charts, flow diagrams, or tables delineating ssmpling program

° A description of containers, procedures, reagents, and so
forth, used for sample collection, preservation, transpore,

and storage

o A discussion of specisl conditions for the preparation of
sampling equipment snd containers to avoid ssmple
contamination

o A description of sample preservstion methods

o A discussion of the time considerations for shipping samples
promptly to the laboratory

° Examples of the custody or chain-of-custody procedures and
forms

B-13
<33



L‘ng,

° A description of the forms, notebooks, and procedures to be
used to record sanp;o history, sampling conditions, and

analyses to be performed

The DQO document described above can also be incorporated by
reference in this section. In addition, the Compendium of Superfund

7 Field Operations Methods (U.S. EPA, September 1987) contains information

pertinent to this section and can be incorporated by reference.

Sample Custody. Sample custody is a part of any good laboratory or
field operation. 1If samples were needed for legal purposes, chain-of-
custody procodu:os; as defined by the NEIC Policies and Procedures
(U.S. EPA, June 1985), would be used. Custody is divided into three

parts:

o Sample collection
Laboratory
° Final evidence files

The QAPP should address all three areas of custody and should refer
to the User's Guide to the Contract Laboratory Program (U.S. EPA,
December 1986) and Regional guidance documents for examples and instruc-
tions. For Federal-lead projects, laboratory custody is described in
the CLP SOW; this may be referenced. PFinal evidence files include all
originals of laboratory reports and are maintained under documented con-
trol in a secure area.

A sample or an evidence file is under custody if:
It is in your possession.

It is in your view, after being in your possession.
It was in your possession and you placed it in a secure area.

o 0 0o o

It is in a designated secure area.
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A QAPP should provide examples of chain-of-custody records or forms
used to record the chain of custody for samples, laboratories, and

evidence files.

Calibration Procedures. These procedures should be identified for
each parameter measured and should include field and laboratory testing.
The appropriate standard operating procedures (SOPs) should be
referenced, or a written description of the calibration procedures toc be

used should be provided.

Analytical Procedures. For each measurement, either the applicable
SOP should be referenced or a written description of the analytical

procedures to be used should be provided. Approved EPA procedures or
their equivalent should be used.

Data Reduction, Validation, and Reporting. Por each measurement,

the data reduction scheme planned for collected data, including all
equations used to calculate the concentration or value of the measured
parameter, should be described. The principal criteria that will be
used to validate the integrity of the data during collection and
reporting should be referenced.

-Internal Quality Control. All specific internal QC methods to be
used should be identified. These methods include the use of replicates,

spike samples, split samples, blanks, standards, and QC samples. Ways
in which the QC information will be used to qualify the field data
should be identified.

Performance and Systems Audits. The QAPP should describe the
internal and external performancs and systems audits that will be

required to monitor the capability and performance of the total measure-
ment system. The current CLP Invitation for Bids for organic and
inorganic analyses may be refersnced for CLP RAS performance and

p-15
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- systems audits. The Compendium of Superfund Field Operations Methods

(U.S. EPA, September 1987) may be referenced for routine fieldwork.

The systems audits consist of the evaluation of the components of
the measurement systems to determine their proper selection and use.
These audits include a careful evaluation of both field and laboratory
QC procedures and are normally performed before or shortly after systenms
are operational. However, such audits should be performed on a reqular
schedule during the lifetime of the project or continuing operation. An
ongite systems audit may be required for formal laboratory certification

programs.

After systems are cperational and are generating data, performance
audits are conducted periodically to determine the accuracy of the total
feasurement system or its component parts. The QAPP should include a
schedule for conducting performance audits for each measurement
parameter. Laboratories may be required to participate in the analysis
of performance evaluation samples related to specific projects. Projcc£
plans should also indicate, where applicable, scheduled participation in
all other interlaboratory performance evaluation studies.

In support of performance audits, the environmental monitoring
systems and support laboratories provide necessary audit materials and
devices, as well as technical assistance. These laboratories conduct
reqular interlaboratory performance tests and provide guidance and
assistance in the conduct of systems audits. The laboratories should be
contacted if assistance is needed in the above areas.

Preventative Maintenancs. A schedule should be provided of the
major preventative maintenance tasks that will be carried out to mini-
mize downtime of field and laboratory instruments. Owner's manuals may
be referenced for field equipment.

Specific Routine Procedures Used to Assess Data (Precision,

Accuracy, ané Completeness). The precision and accuracy of data must be
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routinely assessed for all environmental monitoring and measurement

data. The QAPP should describe specific procedures to accomplish this
assessment. If encugh data are generated, statistical procedures may be
used to assess the preacision, accuracy, and completeness. If statistical
procedures are used, they should be documented.

Corrective Actions. In the context of QA, corrective actions are
procedures that might be implemented on samples that do not meet QA
specifications. Corrective actions are usually addressed on a
case-by-case basis for each project. The need for corrective actions is
based on predetermined limits for acceptability. Corrective actions may
include resampling, reanalyzing samples, or auditing laboratory
procedures. The QAPP should identify persons responsible for initiating
these actions, procedures for identifying and documenting corrective
actions, and procedures for reporting and followup.

Quality Assurance Project Plans.. QAPPs should identify the method

to be used to report the performance of measursment systems and data
quality. This reporting ghould include results of performance audits,
results of systems audits, and significant QA problems encountered,
along with recommended solutions. The RI report should include a
separate QA section that summarizes the data quality.

B.4 ELEMENTS OF A FIELD SAMPLING PLANI

Site Background. If the analysis of existing data is not included
in the work plan or QAPP, it must be included in the FSP. This analysis
would include a description of the site and surrounding areas and a dis-
cussion of known and suspected contaminant sources, probable transport
pathways, and other information about the site. The analysis should
also include descriptions of specific data gaps and ways in which
sampling is designed to fill those gaps. Including this discussion ir
the FSP will help orient the sampling team in the field.

lriold sampling plans are site-specific and may include additicnal
elements.

B-17
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Sampling Objectives. Specific cbjectives of a sampling effort that
desczibe the intended uses of dastas should be clesrly and succinctly

stated.

Sample location snd Frequency. This section of the ssmpling plan

identifies each sample matrix to be collected and the constituents to be
snalyzed. A table may be used to clearly identify the number of samples
to be collected along with the appropriste number of replicates and
blanks. A figqure should be included to show the locations of existing

or proposed sample points.

Ssmple Designation. A sample numbering system should be
established for each project. The sample designation should include the
ssmple or well nusber, the ssmpling round, the sample matrix (e.g.,
surface soil, ground water, soil boring), and the name of the site.

Sampling Equipment and.Procedures. Sempling procedures must be

clearly written. Step-by-step instructions for esch type of sampling
are necessary to enable the field team to gather data that will meet the
DQOs. A list should include the equipment to be used snd the materisl
composition (e.g., Teflon, stainless steel) of the equipment along with

decontamination procedures.

Sample Handling and Analysis. A table should be included that
identifies ssmple preservation methods, types of ssmpling jars, shipping
requirements, and holding times. SAS requests and CLP SOWs may be
referenced for some of this information. ‘

Exsmples of paperwork ohd instructions for £illing ocut the paperwork -
should be included. Use of the CLP requires that traffic reports, chain-
of-custody forms, SAS packing lists, snd ssmple tags be filled out for
each ssmple. 1If other laboratories are to be used, the specific documen-
tation required should be identified. Field documentation includes field
notebooks and photographs.

B-18




Provision should be made for the proper handling and disposal of

wastes genérated onsite. The site-specific procedures need to be

described to prevent contamination of clean aress and to comply with

oxistihq regulations.

B.5 ELEMENTS OF A HEALTH AND SAFETY PLAN

1, The name of » site health and safety officer and the names of key
personnel and alternstes responsible for site safety and health

2. A health and safety risk analysis for existing site conditions, and
for each site task and operation

3. Employee training assignments

4. A description of personsl protective oquiﬁmont to be used by
employees for each of the site tasks and operations being conducted:

S. Medical surveillance requirements

6. A description of the frequency and types of air monitoring,
personnel monitoring, and environmental sampling techniques and
instrumentation to be used

7. Site control measures

8. Decontamination procedures

‘9, Standaid opersting procedures for the site

10. A contingency plan thst meets the requirements of
29 CFR 1910.120(1) (1) and (1) (2)

11. Entry procedures for confined spaces

WDR272/007
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Appendix C

MODEL STATEMENT OF WORK FOR
REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES
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MODEL SOW FCk CONDUCTING AN RI/FS

PURPCEE

The purpose of this remedial investigation/feasibility study
(RI/FS) is to investigate the nature and extent of contamination at the
OTR site and to develop and evaluate remedial alternatives, as appro-
priate. The contractor will furnish all necessary personnel, materials,
and services needed for, or incidental to, p.ztotﬁinq the RI/FS, excegpt
as ctherwise specified herein. The contractor will conduct the RI/FS in

accordance with the Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (U.S. EPA, October 1988). ’

This staterent of work (SOW) has been developed for the OTE site
that operated as a former drum recycling center from 1968 through 1979.
OTR was pruposed for inclusion to the NPL in s.étcnbo: 196G and appeared
as final or the NPL in September 19681. A removal action taken in 1982
removed all visible drums and disposed of them in an offsite landfill.
‘Th:oo buildings remain onsite along with visibly stained soil that is
assumed to be corntaminateé with TCE, benzene, and other organics. 1t is
suspected that releases from the site have contaminated nearby surface

waters and ground waters beneath the site.
SCOPE

The specific RI/FS activities to be conducted at the OTR site are
segregated into 11 separate tasks.

Task l--Project Planning

Task 2--Commur.ity Relations

Task 3--Field Investigations

Task 4--Sample Analysis/Validation

Task S5=-=-Data Evaluation

o 0 0O o o
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APPENDIX C
MCCEL STATEMENT OF WORK FOR
REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES

INTRODUCTION

This model statement of work (SOW) was developed to provide users
of this guidance with an illustrative example of how the specific task51
carried out during a remedial investigation (RI) and feasibility study
(FS) may be presented. Because an RI/FS is phased in accordance with a
site's complexity and the amount of available information, it may be
necessary to modify components of the SOW in order to tailor the tasks
to the specific conditions at a site. Similarly, the level of detail
and the specification of individual tasks will vary according to the
budget, size, and complexity of the contract. Therefore, a SOW may

differ, or additional tasks may be added to what is presented here.

A SOW should begin with a section identifying the site, its
regulatory history, if any, and a statement and discussion of the

'putposo and cbjectives of the RI/FS within the context of that

particular site. This section should be followed by a discussion of the
specific tasks that will be necessary to meet the stated cbjectives.

.The SOW should be accompanied by U.S. EPA's Guidance for Conducting

Remedial Investigations and Feasibility Studies Under CERCLA (EFA,

October 1988).

IREH contractor standard tasks have been developed for cost accounting
purposes (see Appendix B) and are the basis of the format of this model

Sow.
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potential routes of migration, and potential human and

environmental receptors.

) History of Regulatory and Response Actions. A summary cf any
previous response actions conducted by local, State, Federal,

or private parties. This summary should address any enforce-
ment activities undertaken to identify responsible parties,
compel private cleanup, and recover costs. Site refererce
documents and their locations should be identified.

o Preliminary Site Boundary. A preliminary site boundary tc’
define the irnitial area(s) of the remadial investigation.

This prelizinary boundary may alsc be used to define ar area
of access coutrol and site securicty.

The contractor will meet with EPA to discuss the followirg:

° The proposed scope of the prcject and the specific
investigative and analytical activities that will be required

-] wWhether there is a need to conduct limited sampling tc
adeguately scope the project and develop project plans

o Preliminary remedial actior objectives and general response

actions

o  Potential remedial technologies and the need for or usefulness
of treatability studies

° Potential ARARS associated with the location and contaminants
of the site and the potential response actions being

contemplated

[2 whether a temporary site office should be set up to suppert

site work

273



Task 6--Risk Assessment

Task 7--Treatability Studies

Task B--RI Report(s)

Task 9--Remedial Alternatives Development and Sczeéninq
Task 10--Detailed Analysis of Alternatives -

Task 11--FS Report(s)

O 0 o o o o

The contractor shall specify a schedule of activities and deliver-
ables, a budget estimate, and staffing requirements for each of the
tasks which are described below.

Task l--Prodect Planning

Upon zociipt of an interim authorization memorandum (used to

authorize work plan preparation) and this SOW from U.S. EPA outlining

the general scope of the project, the contractor shall begin planning
the specific RI/FS activities that will need to be conducted. As part
of this planning effort, the contractor will compile existing infor-
nation (e.g., topographic maps, aerial photoqraphs} data collected as
part of the NPL listing process, and data collected as part of the drum
removal of 1982) and conduct a site visit to become familiar with site
topography, access routes, and the proximity of potential receptors to
site contaminants. Based on this information (and any other available
dita). the contractor will prepare a site background summary that should
include the following:

o local Regional Summary. A summary of the location of the
site, pertinent area boundary features and general site

physiography, hydrology, geology, and the location(s) of any
nearby drinking water supply wells.

° Nature and Extent of Problem. A summary of the actual and
potential onsite and offsite health and onvi:onnoq:al effects
posed by any remaining contamination at the site, Emphasis
should be on providing a conceptual understanding of the

sources of contamination, potential release mechanisms,
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o A project organization chart illustrating the lines of
responsibility of the personnel involved in the sampling phase

of the project

o Quality assurance objectives for data such as the regquirzed
precision and accuracy, completeness of data, representa-
tiveness of data, comparability of data, and the intended use
of collected data

) Sample custody procedures during sample collection, in the
laboratory, and as part of the final evidence files

) The type and frequency of calibration procedures for field and
labcratory instruments, internal quality control checks, and
quality assurance performance audits and system audits

° Preventative maintenance procedures and schedule and
corrective action procedures for field and laboratory
instruments

o Specific procedures to assess data precision,
representativensss, comparability, accuracy, and completeness

of specific measurement parameters
o Data documentation and tracking procedures

Standard cperating procedures for QA/CC that have been established
within EPA will be referenced and not duplicated in the QAPEF.

Health and Safety Plan. The contractor vill develop an HSP on the
basis of site conditions to protect personnel involved in site
activities and the surrounding community. The plan should address all
applicable regulatory requirezents contained in 20 CFR 1910.120(i) (2)--
Occupational hHealth and Safety Administration, Hazardous Waste Opera-
tions and Emercency Response, Interaim Rule, December 19, 19€€; U.S. EPA
Crder 144C.2--Health and Safety Psquirements for Emplcyees Engaced in
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Cnce the scope has been agreed upon with EPA, the contractor will
(1) develop the specific Project plans to meet the objectives of the

az/psl and (2) initiate subcontractor procurement and coordination with

. analytical laboratories. The project plans will include: a work plan

which provides a project description and cutlines the overall technical
approach, complete with corresponding personnel requirements, activity
schedules, deliverable due datcs.'and budget estimates £or each of the
specified tasks; a sampling and analysis plan [composed of the field
sampling plan (FSF) and the quality assurance project plan (QAPP)]; a
health and safety plan; and a community relations plan. The latter

three plans are described below.

Sampling and Analysis Flan. The contractor will prepare a SiF

which will consist of the following:

Field Sampling Plan. The FSP should specify and outline all
necessary activities to obtain additional site data. It should contair
an evaluation explaining what additional data are required to adequately
characterize the site, conduct a baseline risk assessment, and support

the evaluation of remedial technologies in the FS. The FSP should

clearly state sampling ckbjectives; necessary equipment; sample types,
locations, and frequency; analyses of interest; and a schedule stating
wher, events will take place and vhen deliverables will be submitted.

guality Assurance Project Plan. The QAPP should address all types
of investigations conducted and should include the following

discussions:

o A project description (should be duplicated from the work
plan)

IAt some sites it may be necessary to submit an interim work plan
initially until more is learned about the site. A subsequent, more
thorough project planning effort can then be used to develop final
workplans.
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c Revisions or additions to community relations plans, including
definition of community relations program needs for each

remedial activities

o Establishment of e community information repository(ies), one
of which will house a copy of the administrative rescord

° Prepazation and digsemination of news releases, fact sheets,
slide shows, exhibits, and other audio-visual materials
designed to apprise the community of curreant or proposed

activities

o Arzangements of briefings, press conferences, workshops, and
public ané other informal meetings

° Analysis of community attitudes toward the proposed actiors

° Assessmant of the successes and failures of the community
relations program to date

-] Prepazation of reports and participation in public msetings,
proiect review meetinygs, and other meetings as necessary fcr

the normal progress of the weork

(2 Solicitatior,, selection, and approval of subcontractors, if
needed

Deliverables aré the schedule for submittal will be identified in
the community relations plan discussed under Task 1.

Task 3--Field Investigations

The ccrtractor will cerduct those investigations necessary to
characterize the site and to evaluate the actual or potentiai risk to

human health ancé the environmert posed by the site. Investigaticn
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Field Activities; U.S. EPA Order 1440.3--Respiratury Protection; U.S. EPA
Cccupatiormal Health and Safety Manual; and U.S. EPA Interim Standard
Cperating Procedures (September, 1982). The plan should provide a site
backgrcund discussior. and describe personnel responsibilities, protective
equipment, health and safety procedures and protocols, decontamination
procedures, personnel training, and type and extent of medical surveil-
lance. The plan should identify problems or hazards that may be
encountezed and how these are to be addressed. Proceduzes for protecting

third parties, such as visitors or the surrounding community, should

also be provided. Standard operating procedures for ensuring worker
safety should be referenced and not duplicated in the HSP.

Community Relations Plan. The contractor will prepare a community

relations plan on how citizers want to be involved ir. the process based
on interviews with community representatives and leaders. The CLP will
describe the types of information to be provided to the public and ocut-
line the opportunities for community commant and input during the RI/FS.
Deliverables, schedule, statting, and budget requirsments should be
included in the plan.

The work plan and ccrresponding activity plans will be submitted to
EPA as specified in the contract or as discussed in the initial meetirg(s).
The contractor will provide a qualicty review of all preject planrning

dclxvczablcs.

Task 2--Compunity Relations

The contractor will provide the personnel, services, materials, and
equipment to undertake a cosmunity relations program. This program will
be integrated closely with all remedial response activities to ensure
community understanding of actions being taken and to obtain community
input on RI/FS progress. Community relations support provided by the
contractor will include, but may not be limited to, the following:




/oS’A

regional flow directions and quality, and the likely effects
of any alternatives that are developed involving the pumping
and disruption of ground water flow. Results from the

. sampling program should estimate the horizontal and vertical
distribution of contaminants, the contaminants’' mobility, and
predict the long-term disposition of contaminants.

° Soils and Sediments Investigation. Determine the vertical and

horizontal extert of contamination of surface and subsurface
soils and sediments and identify any uncertainties with this
analysis. Information on local background levels, degree cof
hazard, location of samples, techriques used, ané methods

of analysis should be included. 1If initial efforts indicate
that buried waste may be present, the probable locations and
quantities of these subsurface wastes should be identified
cthrough the use of appropriate gecphysical methods.

-] Surface Water Investigation. Estimate the extent and fate of
any contamination in the nearby surface vatars. This effort
should include an evaluation of possible future discharges anc
the degree ot contaminant dilution expected.

o Air Investigaticn. Investigate the extent of atmospheric
contamination from those contaminants found to be present at
the site. This effort should assess thn.potontial of the
contaminants to enter the atmosphere, local wind patterns, and
the anticipated fate of airborne contaninants.i

Information from this task will be summarized and included in the
R1/FS report appendixes.
sis/Validaticn

Task 4--S le Anal

The contractor will develop a data management system including
field loc:, sample management and tracking procedures, ané documert

control &1c inventory procedures for both laboratory cats and field

c-10 |
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activities will focus on problem definition and result in data of
adequate technical content to evaluate potential risks and to suppors:
the development and evaluation of remedial alternatives during the Fs.
The aerial extent of investigation will be finalized during the remedial

investigation.

Site investigation activities will follow the plans developed in
Task 1. Strict chain-of-custody procedures will be followed and all
sample locations will be identified on a site map. The contractor will
provide management and QC review of all activities conducted under this
task. Activities anticipated for this site are as follows:

° Surveying and Mapping of the sito.l Develop a map of the site

that includes topographic information and physical features cn
and near the site. If no detailed topographic map for the
site and surrounding area exists, a survey of the site will be
conducted. Aerial photographs should be used, when available,
along with informatiocn gathered during the preliminary site
visit to identify physical features of the area.

° waste Characterization. Determine the location, type, and

quantitios as well as the physical or chemical characteristics
of any waste remaining at the site. If hazardous substances
are held in containment vessels, the integrity of the
containment structure and the characteristics of the contents
will be determined.

° Hydrogeologic Investigation. Determine the presence and

potential extent of ground water contamination. Efforts
should begin with a survey of previous hydrogeologic studies
and other existing data. The survey should address the soil's
retention capacity/mechanisms, discharge/recharge areas,

1M1y be conducted under Task 1 as part of the site visit or limited

investigation.




large quantities, and/or because they are currently in, or
potentially may migrate into, critical exposure pathways
(e.g., drinking water).

©  Exposure Assessment. The contractor will identify actual or
potential exposure pathways, characterize potentially exposed
populations, and evaluate the actual or potential extent of

exposure.

° Toxicity Assessment. The contractor will provide a toxicity

assessment of those chemicals found to be of concern during
site investigation activities. This will involve an assess-
nent of the types of adverse health or environmental effects
associated vith chemical exposures, the relationships between
msagnitude of exposures and adverse effects, and the related
uncertainties for contaminant toxicity, (e.g., weight of
evidence for a chemical's carcinogenicity). N
o Risk Characterization. The contractor will integrate
information developed during the exposure and toxicity
assessments to characterize the current or potential risk to

human health and/or the environment posed by the site. This
characterization should identify the potential for adverse
health or environmental effects for the chemicals of concern
and identify any uncertainties associated with contaminant(s),
toxicity(ies), and/or exposure assumptions.

Tha risk assessment will be submitted to EPA as part of the RI
zeporet.

Task 7-Troatab111tz Studies

The contractor will conduct bench and/or pilot studies as necessary
to determine the suitability of remedial technologies to site conditions
and problems. Technologies that may be sujtable to the site should be

Cc-12
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measurements to ensure that the data collected during the investigation
are of adequate quality and quantity to support the risk assessmernt and
the FS. Collected data should be valicated at the appropriate field or
laboratory (C level to determine whether it is apﬁropriato for its

intendec use. Task management and quality controls will be provided by
the contracter. The contractor will incorporate informatiorn from this

task into the RI/FS report appendixes.

Task S=-Data Evaluation

The contractor will analyze all site investigation data and present
the results of the analyses in an organized and logical manner sc that
the relationships between site investigatiocn results for each medium are
apparent. The contractor will prepare a summary that describes (1) the
quantities and concentrations of specific chemicals at the site ané the
ambient levels surrounding the site; (2) the number, locations, and
types of nearby populations and activities; and (3) the potential
transport mechanist and the expected fate ¢f the contaminant in the
envireonment.

]

Task 6--Risk lssessmer.t

The contractor shall conduct a baseline risk assessment o assess
the poterntial human health and environmental zisks posec by the site irn
the absence of any remedial action. This effort will involve four
componernts: contaminant identitication, exposure assessment, toxicity
assessment, and risk characterizatiocn.

° Contaminant Identification. The contractor will review
available information on the hazardous substances present at
the site and identify the major contaminants of concern.
Contaminants of concern should be selected based on their

intrinsic toxicological properties because they are present in

C-11




o Actual expencitures (including fee) and direct labor hours for
the reporting period and for the cumulative term of the

project

° Projection of expenditures needed tc complete the project and
an explanation of significant departures from the original
budget estimate

Monthly reports will be submitted to U.S. EPA as specified in the
‘contract. In addition, the activities conducted and the conclusions
drawn during the remedial investigation (Tasks 3 through 7) wili be
documented in an RI report (supporting data and information should be
included in the appendixes of the report). The contractor will pregare
and submit a draft Rl report to EPA for review. Once comments on the
draft RI report are received, the contractor will prepare a final RI

report reflecting these comments.

Task 9--Remedial Alternatives Development and Screening

The contractor will develop a range of distinct, hazardous waste
management alterrnatives that will remediate or control any contaminated
media (soi1l, surface wvater, grourd water, sediments) rexaining at the
site, as deemed necsssary in the RI, to provide adequate protection of
human health and the environment. The potential alterrztives should
encompass, as appropriate, a range of alternatives in which treatment is
used to reduce the toxicity, actility, or volume of wastes but vary in
the degree to which long-term management of residuals or untreated waste
is required, one Or more alternatives involving containmant with little
or no treatment; and a no-action alternative. Alternatives that involve
minizal efforts to reduce potential exposures (e.g., site fencing, deed
restrictions) should be presented as "limited action" alternatives.

The following steps will be conducted to determine the appropriate

range of alternatives for this site:

Cc-14
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identified as early as possible to determine whether there is a need to
conduct treatability studies to better estimate costs and performance
capabilities. Should treatability studies be determined to be
necessary, a testing plan identifying the types and goals of the
studies, the level of effort needed, a schedule for completion, and the
data management guidelines should be submitted to EPA for review and
approval. Upon EPA approval, a test facility and any necessary
equipment, vendors, and analytical services will be procured by the

contractor.

Upon completion of the testing, the contractor will evaluate the
results to assess the tachnologies with respect to the goals identified
in the test plan. A report summarizing the testing program and its

‘results should be prepared by the contractor and presented in the final

RI/FS report. The contractor will implement all management and QC

review activities for this task.

Task 8--P1 Report

Monthly reports will be prepared by the contractor to describe the
technical and financial progress at the OTR site. Each month the
following items will be reported:

o Status of work and the progress to date

° Percentage of the ub:k completed and the status of the
schedule

o Difficulties encountered and corrective actions to be taken
o The activity(ies) in progress
.0 Activities planned for the next reporting period

o Any charges in key project personnel

c-13
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technology's ability to effectively address the contaminants
at the site, but will also take into account a technology's
implementability and cost. The contractor will select
representative process options, as appropriate, to carry
forward into alternative development. The contractor will
identify the need for tresatability testing (as described under
Task 7) for those technologies that are probable candidates
for consideration during the detailed analysis.

° Configure and Screen Alternatives. The potential technologies
and process options will be combined into media-specific or

‘sitewide alternatives. The developed alternatives should be
defined with respect to size and confiquration of the repre-
sentative process opticns; time for remediation; rates of flow
or treatment; spatial requirements; distances for disposal;
and required permits, imposed limitations, and other factors
necessary to evaluate the alternatives. 1If many distinct,
viable options are available and developed, a screening of
alternatives will be conducted to limit the number of alter-
natives that undergo the detailed analysis and to provide
consideration of the most promising process options. The
alternatives should be screened on a general basis with
respect to their effectiveness, implementability, and cost.
The contractor will meet with EPA to discuss which alterna-
tives will be evaluated in the detailed analysis and to
facilitate the identification of action-specific ARARs.

Task 10--Detailed Analysis of Alternatives

The contractor will conduct a detailed analysis of alternatives
which will consist of an individual analysis of each alternative against
a set of evaluation criteria and a comparative analysis of all options
against the evaluation criteria with respect to one another.

~
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o Establish Remedial Action Objectives and General Response

Actionsl. Based on existing information, site-specific
remedial action chjectives to protect human health and the
environment should be developed. The cbjectives should spe-
.cify the contaminant(s) and media of concern, the exposure
route(s) and receptor(s), and an acceptable contaminant level
or range of levels for each exposure route (i.e., preliminary
rezediation goals).

Preliminary remediation goals should be established based on
readily available information (e.g., Rfds) or chemical-
specific ARARs (e.g., MCLs). The contractor should meet with
EPA to discuss the remedial action abjectives for the site.

As more information is collected during the RI, the con-
tractor, in consultation with EPA, will refine remedial action
objectives as appropriate.

General respoase actions will be developed for each medium of
interest defining contaminant, treatment, excavation, pumping,
or other actions, singly or in combination to satisfy remedial
action cbjectives. Volumes or areas of media to which general
response actions may apply shall be identified, taking into
account requirements for protectiveness as identified in the
remadial action cbjectives and the chemical and physical
characteristics of the site.

° Identify and Screen Technologies. Based on the developed

general response actions, hazardous waste treatment tech-
nologies should be identified and screened to ensure that only
those technologies applicable to the contaminants present,
their physical matrix, and other site characteristics will be
considered. This screening will be based primarily on a

leoliminary remedial action cbjectives are developed as part of the
project planning phase.

C-15
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o Community Accegtlncol addresses the issues and concerns the
public may have to each 0t the alternatives.

The individual analysis should include: (1) e technical désc:ip-
tion of each alternative that outlines the waste management strategy
involved and identifies the key ARARs associated with each alternative;
and (2) a discussion that profiles the performance of that alternative
with respect to each of the evaluation criteria. A table summarizing
the results of this analysis should be prepared. Once the individual
analysis is complete, the alternatives will be compared and contrasted
to one another with respect to esach of the evaluation criteria.

Task l1--F% Report(s)

Monthly contractor reporting requirements for the FS are the same
as those specified for the RI under Task 8.

The contzactor will present the results of Tasks § and 10 in a FS
report. Support data, information, ané calculations will be included in
appendixes to the report. The contractor will prepare and submit a
‘draft FS report to EPA for review. Once comments on the draft FS have
beer. received, the contractor will prepare a final FS report refiecting
the ccunnnts.z Copies of the final report will be made and distraibuced
to those indiviﬂuall identified by EPA.

lrhcso criteria will be addressed in the ROD once commants on the

RI/FS report and proposed plan have been received and will not be
included in the R1/FS report.

2Tho fanal FS report may be bound with the final RI report.

WDR391/006
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The evaluation criteria are as follows:

Cverall Protection of Human Health and the Environmer<

addresses whether cr not a remedy provides adeguate protecticr
and describes how risks posed through each pathﬁay are elim-
inated, reduced, or controlled through treatment, engineering

controls, or institutional controls.

Compliance with ARARS addresses whether or not a remedy will
meet all of the applicable or relevant and appropriate
requirements of other Federal and State environmental statutes

and/or provide grounds for invoking a waiver.

Long-Term Effectiveness and Permanence refers tc the ability

of a remedy to maintain reliable protection ¢f human health
and the environment over time once cleanup goais have beern

net.

Reduction of Toxicity, Mobility, or Volums Through Treatmert

is the anticipated performance of the treatment technclcgies a
renedy ray employ.

Short-Term Eftectiveness addresses the period of time reeded
to achieve protecticrn and any adverse impacts on human health
ané the environment that may be posed during the cons:zuctzon‘
ard implementation pericd until cleanup goals are achieved.

lzplementability is the technical and administrative
feasibility of a resedy, including the availability of mate-
rials and services needed to implement a particular option.

Cost includes estimated capital and operation and maintenance

costs, and net present worth costs.

State Acceptance (Suppcrt Agency) adcresses the technica. cr
administrative issues and concozhs the support agency may hive

regarding each alternative.

C=17
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Appendix E
DOCUMENTATION OF ARARS

The accompanying table presents a suggested format fcr summarizing
the identification and documentation of ARARs in the RI/FS ptoccss.
This format assumes that two previous ARARs identification steps have
taken place during the RI/FS. First, it assumes that a list of Federal
and State ARARs has been developed through consultations between the
lead and support agencies. This list should include chemical-,
location=, and action-specific requirements and, in the case of multiple
ARARS (e.g., both a Federal and State requirement for a particular
chemical), the ARAR to be used for the site or alternative (generally
the more stringent) should be specified. Second, it assumes that
identified roquizdnonts and the reasons for their applicability or
relevance and appropriateness have been integrated into the narrative
descriptions of each alternative as part of the "Detailed Analysis”
chapter in the FS report. This appendix, therefore, serves as a summary
of the ARARs for each alternative and indicates wvhether the alternative
is anticipated to meet those ARARS, or, if not, what type of waiver
would be required.

The suggested format for the documentation of ARARl.il presented
hera in the form of an example. The example is intended for illus-
trative purposes only; the ARARs identified for the sample alterna-
tives may not be appropriate in a qpocitié site situation.

The site in. the example was a battery and cleaning solution storage
facilicy operated and closed prior to the effective date of the RCRA
hazardous vaste storage regulations. The site is also located in a
floodplain. The site consists of two areas of contaminated soil:

Area 1 is contaminated with lead; Area 2 is contaminated with TCE.
There is also e grohnd vater plume associated with the site that
contains levels of TCE as high as 100 ppb and lead as high as 500 ppb.

E-1
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The alternatives evaluated in detail for the gite are:

o Alternative l--No action

o Alternative 2-=Capping of the contaminated soil; natural
attenuation of the ground water

o Altezrnative l==In situ soil vapor extraction of the
CE-contaninated soil; capping of the lead-contaminated soil;
ground vater pump/treat with offsite discharge to a nearby
creek

o Alternative 4--In situ soil vapor extraction of the
TCE-contaminated soil: in situ fixatien of the lead- .
contaninated area, followed by e soil cap; ground water
pump/treat with offgite discharge to a nearby creek

° Alternative S--Incineration of the TCE-contaminated soil;
offsite disposal of nonhazardous ash in the Subtitle D
facility; in situ fixation of the lead-contaminated soil,
followed by a soil cap: ground vater pump/treat with off-
site digchaxqo to a nearby creek

For this example, it has been assumed that the TCE is not a RCRA-
listed or characteristic wvaste but that the lead-contaminated area is
hazardous because of its characteristic of EP toxicity. Following
in situ fixation, the lead-contaminated soil is anticipated to be
nonhazardous. Because none of the alternatives involves the placement
of RCRA hazardous waste (lead-contaminated soil), the land disposal
restrictions are assumed to be neither applicable nor r-lovint'and
appropriate. '

The example also assumes that post-closure care requirements of
RCRA (e.g., ground water monitoring) will generally be relevant and
appropriate wherever closure is performed with waste in place.




Finally, it is also assumed that the RCRA location standards, while
not applicable because none of the alternatives involve RCRA-

' regulated treatment, storage, or disposal, are nonetheless relevant
and appropriate to all the action alternatives. Typically, the
rationale for determinations of applicability or relevance and
appropriateness will be integrated into the description of alter-
natives in the dctailod analysis of the FS report.

The following table identifies the applicable or relevant and

appropriate requirements for each of the five alternatives, indicates
whether the alternative is expected to achieve that standard, and nctes

any ARAR waivers that may be required.

WDR391/051

E-1

o8

324



203913ugduy
118w Aq Jou

9q (1A spawp
-ur}s aousmIOjI8g

(vaze 204)
T ®o1y U e 1IN

- - 99w 1IN
-- - 008 (1IN
(vaae 33) (vase 303)
T voag ui 00w 1(1n T voay wy 00 111N .-

woig/dmng o Teady
o] jo de) ‘uvogyenyy
Mg ul ‘ysy jo [wsodsig
®119)30/1198 22 J°
Vo IRIBVIN]
S safjvuae)y

WeiL/Bang ) 90y 190i1/8eng wp 'eedy DES] @O nus Iy (VINTEN

PR jo de) ‘woryeniy dw) ‘gl 3O AAS Mg U] de)y
Mg 6] ‘3oL 10 IS £ sajjvuany t sarysuIeny
Mg v

¥ Sajjsumaaty

SdvaY 40 !—h‘g

PITJIISR{ 8] l2atea
ou {3388 30U (1IN

PITITISNL 8] Ivajen
ou {jsem jou (1IN

(SHPE-00E° P9 WA 09)
uojjeIaugoug °g

(O1E° 99 WiD OF)
219) 8INSO[)-1804 ‘¢

(9ZT 99 wid 0v)
(busdded) soeyq uy

ssen NN sansol) ¢

(1E1°99L WD OY)
sInsol) uvay) "t

SINSO01)-31804 PpUw A1Mwo() °y

(TY9L-10%L YIS0 TV) (VMSH)
SjusEpuswy 838wy p]ios pue
snopsesey Aq papusee se
(M) v Azaa009y pue

WO IRAIGNUO) IDAnOSIYy

o] 0¥ on
1 vagjousayy

971 )198d5-uo1 10y




/08

€ dAajowra)yy 39S

€ A IRWIY Y 95

padded

3q 1In puay paxy)
1X11100) @ aanWgns
3)183)0 ue uy pasod
-SIP 2q {tIa wvaavw 34
JO UOTIVIIUIDOUY WO
SleNPIEII SNOPARIVY-UON

suvojjeyjegg
SIG4N bujraow Aq

. € AWy 39S AN300 (LA AouwEdeo) -~ -

S0/ 16£408

(1) (v) 0¥ VIO)
spavpuu)y
£351end 1030 °g

(st - 2T1 WO 0v)

(S2GdIN) =984S

uwogyeujug(3z abieydsyq
wNnnilog (rvotiey Y

(9LET - TSTU wIsSn €¢5)
(VD) 1V aajen uwa() °It

(TIZ-002° 19T HiD 0V)
tesodsiQg 2Isvn pylos °)H

Wwaii/dend WD 'vaiy
pe jo dw) ‘uopyexiy
nIs vl ‘yYsy jo (esodsig

2318))0O/119S 2l Jo

woy yeaduidu]
S dayIvwINY

- paujeIqo
2q (1A 9b1eyORp
€ 9AjInwINy (Y o0s . ®38)j0 30; IpMieg -- --
€ daj)vuIa3|y #9s 1 vaay uj 120w 1IN -- . -
WwaL/ng WD TeeIV Jweii/dwnd WD VeIV DVF1 GOTISRGIIIY 1eanyeyN 0] 0y on
pe¥1 jo de) ‘uworyexiy de) ‘il Jo IS MIS uj de) 1 Jagysusngy
mIs ul ‘238 30 aAS € aajivwaayy T sajjvuray

mis ug
LARLIRLAEL 24

SUVEV 40 NOILYLNZMNIO]

O1J109ds-uo] )oY

324



€ sAjsUIN)Y Seg

€ ARy 30

a1/ deng .BL-mo..n
pe¥] jo dw) ‘uojjexyy
ngs a1 ‘ysy jo tesodsyq
2318330/1108 28 )0
oo RIS N]
S A IsmIn Y

Pe131I8%f 1eajen

L3 119903 0eadmy

18010900} 1388 aq 08

1lia qdd gt jo pawp

-we)g syu3g fs1vef o1

uj @ oq TIA

€ sagjsuielty seg o8 (eiepeg Qid o¢

szvel O} uy Yem oq
€ SATINMINNY 293 (114 0N (va0pe; id ¢

WeaL/3Eng W 'vey eiL/dung wp eIy Pel
peey jo de) ‘uworrenyy  de) ‘201 O NS ™IS Ul
™IS U1 ‘201 JO 2AS € eajysuangy
"nig vl

¥ Ssajysuangy

PTITIenf 1dajen
£3111qeo11001de)
1guee)

fysm oq J0u 1118
Qdd oz jo pavpumys
e)e3g isiesd ¢

uj 30w 8q (1IA
108 1v30pes qdd og

sived Q¢
ul a8 aq [(IN
1OM 1e39peg qdd ¢

UGTISNBIIIY (VInIeN
de)
T safyswsengy

SYVYN 20 NOTIVINZNNO0J

tS0/16€0an

pestIsnf
8] ISAJOA Ou {19)3%A
puno3b uy peasyyow
oq 111A Qid o 30
paspue)s syeg low N :
teaepag qdd og s0qyyen peoq

Det3iIsal 87 seayjea

ou fieyea pwnoib

Ul PeasIPe oq We
TR ‘10N (e30pe] qdd ¢ o

T o1y of 31715¥3s- 11w D
1 sajysmseyty




/5

SPITPUR IS JOIRIBUIIU]
JOo 8uaEI1nbas
JAjumIsqns 129 (118

T JAj w0y B0S

T AUy oeg

T sAymuIanly 235

T saljyswse)zty a3g

o33 /0eng wo "waay
pea] jo dey ‘uopyexyy
nMiIs vl ‘usy jo (esodsig
3318)j)0/110S I jo
uoj§ WISuIIug
S AT VUMY

.oouh\g o "vaay

pea1 jo de) ‘vogyenyy
nMIIS Of ‘3L )0 aAs
ms ug
9 IAn w1y

T SATITWId Y seg o 1LIN
T sajyvuia)y seg 988 (1IN
1wa1y/3eng gD Tealy DEP] UOT TSIy (VINYEN
dw) ‘231 jo aas Mg ug de)
£ aAjsuze) Yy T Afymmaay

SYVMV J0 NOILVANGNNIOG

€50/165800

S103918UIOU] AU 10)
pawpums Buiigs g

(v s1pweddy ‘9 wid OV)
a1qiesod Juexs a4y o)
s31Jwde] esieape pIoOAw
‘8uoy 308 jo 8103339
(91309104 3 ymnieag
{uowsbeumy uje(dpooyy)
‘90611 19p1Q SO

(81°99Z ¥4 OF)
ujeidpooy)

2eed-got uy L3t119W)
asi 3o wojyedo] M

~ Wo1RY on
1 3ajyvmanly

31219ed5-uo] 1950

328



108

Appendix F

CASE EXAMPLE OF DETAILED ANALYSIS

229



Appendix F
CASE EXAMPLE OF DETAILED ANALYSIS

INTRODUCTION
PURPOSE

This appendix provides an example of how the results of the
individual and comparative analyses of remedial alternatives may be
presented in the FS report. As discussed in Chapter 6 of this guidance,
the individus! analysis consists of a narrative description of the
alternative including a discussion of how the alternative performs with
respect to each of the evaluation czitczia.l The comparative analysis
that follows the individual analysis consists of e narrative discussion
summarizing the relative performance of the alternatives in relation to

one another.

The amount of information presented in a detailed analysis will
depend on the complexity of the site and on the extent of investigations
and analysis conducted. In addition, as noted in Chapter 6, the level
of detail and extent of discussion for the individual subfactors under
each criterion will vary based on the relevance of that particular
criterion to the alternatives being considered and the scope of the
action being taken. Therefore, the amount of detail required to
adequately document the results of the evaluations and the specific
subfactors that will actually be discussed may differ somewhat from that
presented in this case example.

lrho criteria are discussed in the following order: overall protection
of human health and the environment; compliance with ARARS; long-term
effectiveness and permanence; reduction of toxicity, mobility, or
volume through treatment; short-term effectiveness; implementability;
and cost. Community and state acceptance will generally not be
addressed until the ROD following receipt of formal comments on the
RI/FS report and the propcosed plan.
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The reader should also keep in mind that an actual RI/FS report
will typically include maps, plans, schematics, and cost details that

 would be presented in previous chapters cf the report (e.g., Development

and Screening of Alternatives) or in the detailed analysis chapter
itself. The purpose of this particular example is to give readers an
idea of the types of information that should be provided when describing

'individual alternatives and discussing their performance against the

evaluation criteria.

SITE BACKGROUND

The site used in this example is an old battery and cleaning
soluticn storage facility located in a rural area. Improper handling
and storage activities at this site from 1968 to 1978 resulted in both
scil and ground water contamination. The area of contamination referred
to as Area 1 contains 25,000 cubic yards (cy) of contaminated scil with
concentrations of lead exceeding 200 mg/kg (concentrations of lead reach
500 mg/kg at several locations within this area). There is alsc a dis-
crete aiea of approximately 20,000 cy of TCE-contaminated soil at the
site referred to as Area 2. Analysis of soil samples from this area
show TCE concentrations up to 6 percent and slightly elevated levels of
metals compared to background. Although the risk assessment did not
identify a human health or environmental risk from these metals, there
is a small possibility that hot spots of metal contamination may have
been missed. The soils of both Areas 1 and 2 are fairly pormnable.
Figure F-1 presents a simplistic map of the site.

The affected aquifer is shallow, with the water table lying
approximately 12 feet under the site, and is currently used for drinking
water. This aquifer has the characteristics of s Class IIA aquifer
as defined under U.S. EPA's Ground Water Classification System. The
aquifer consists of fractured bedrock, making ground water containment
technologies difficult to implement. Ground water extraction may also
be difficult due to the fractured bedrock. A plume of TCE above the
S ug/l Maximum Cortaminant level (MCL) (measured as high as 50 ppm) is

estimated to be moving in the direction of residential wells at an
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FIGURE F-1
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interstitial velocity of 65 ft/yr. The nearest residential well is
600 feet from the site boundary and the plume of contaminated ground
water is likely to reach the well in an estimated 1 to 3 years at
concentrations exceeding federal drinking water standards. Sampling
conducted during the RI shows that no existing residential wells are

currently contaminated.

The exposure pathways of concern identified during the baseline
risk assessment include direct contact with possible ingestion of con-
- taminated soil (1 x 10.3 associated excess cancer risk), and potential
ingestion of contaminated ground water in the future through existing or
newly installed offsite wells (2 x 10-2 associated excess cancer risk).
The MCL for TCE (5 ug/1) has been determined to be a relevant and appro-
priate remediation level for the contaminated ground water at this site
since the ground water is used for drinking water. Based on the site-
specific risk assessment, the MCL was determined to be sufficiently
protective as the aquifer remediation goal.

The risk assessment also concluded that 200 mg/kg for lead in soil
would be a protective level for expected site exposures along with a
lx 10.6 excess cancer risk level for TCE-contaminated soil (S6é ppm).
Based on investigations of activities at the site, the TCE-contaminated
soil has not been determined to be a listed, RCRA hazardous waste since
the cleaning solution records indicate the solutions contained less than
10 percent TCE. However, the lead~contaminated scil is a RCRA hazardous
waste by characteristic in this instance due to EP-toxicity. None of
the vaste is believed to have been disposed at the site after
November 19, 1980 (the effective date for most of the RCRA treatment,
storage, and disposal requirements).

The site is located in a state with an authorized RCRA program for
closure which subsumes Federal requirements and specifies more stringent
state requirements. Therefore, only the state closure requirements need
to be analyzed for potential applicability or relevance and appropriate-

ness to the remedial alternatives considered. No potential location-

o8
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1 additionally, this

example assumes that EPA and the State have agreed upon what non-ARAR

specific ARARs have been identified for this site.

information (i.e., guidance, advisories) is to be considered in

designing the remedial alternatives.

loc:cruinations of what standards/requirements are applicable or rele-

vant and appropriate are made on a gsite-specific basis and, in some
cases, on an alternative-specific basis. Therefore, the ARAR deter-
minations in this example should not be construed necessarily as
appropriate rationales for such determinations at other sites.

WDR374/087




DETAILED ANALYSIS
Case Example

INDIVIDUAL ANALYSIS OF ALTERNATIVES

The assembled remedial action alternatives represent a range of
distinct waste management strategies which address the human health and
environmental concerns associated with the site. Although the selected
alternative will be further refined as necessary during the predesign
phase, the description of the alternatives and the analysis with respect
to the nine criteria presented below reflect the fundamental components
of the various alternative hazardous waste management approaches being

considered for this site.

The primary components of each alternative are listed in Figure 2
and a technical description of these components is presented. After the
technical description, a discussion of the alternative with respect to
overall protection of human health and the environment; compliance with
ARARS; long-term effectiveness and permanence; reduction of toxicity,.
mobility, or volume through treatment; short-term effectiveness;

implemcntability: and cost follows.

The analysis of each alternative with respect to overall protectior
of human health and the environment provides a summary evaluation of how
the alternative reduces the risk from potential exposure pathways
through treatment, engineering, or institutional controls. This
evaluation alsc examines whether alternatives pose any unacceptable
short-tera or cross-media impacts.

The major Federal and State requirements that are applicable or
relevant and appropriate to each alternative are identified. The
ability of each alternative to meet all of its respective ARARS or the
need to justify a waiver is noted for each.

o8
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FIGURE F-2
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Long-term effectiveness and permanence are evaluated with respect
to the magnitude of residual zisk and the adequacy and reliability of
controls used to manage remaining waste (untreated waste and tresatment
residuals) over the long=-term. Alternatives that afford the highest
degrees of.long-torn effectivenass and permanence are those that leave
little or no waste remaining at the site such that long-term maintenance
and monitoring are unnecessary and reliance on ingstitutional controls is
minimized,

The discussion on the reduction of toxicity, mobility, or volume
through treatment addresses the anticipated performance of the treatment
technologies a remedy may employ. This evaluation relates to the statu-
tory preference for selecting a remedial action that employs treatment
to reduce the toxicity, mobility, or volume of hazardous substances.
Aspects of this criterion include the amount of wvaste treated or
destroyed, the reduction in toxicity, mobility, or volume, the irre-
versibility of the treatment process, and the type and quantity of
residuals resulting from any treatment process. '

Evaluation of alternatives with respect to short-term effectiveness
takes into account protection of workers and the community during the
remedial action, environmental impacts from implcmcnting the action, and

the time required to achieve cleanup qoals.

The analysis of implementability deals with the technical and
administrative feasibility of implementing the alternatives as well as
-the availability of necessary goods and services. This criterion
includes such items as: the ability to construct and operate components
of the alternatives; the ability to cbtain services, capacities,
equipment, and specialists; the ability to monitor the performance and
effectiveness of technologies; and the ability to obtain necessary

approvals from other agencies.
The cost estimates presented in this report are order-cf-magnitude

level estimates. These costs are based on a variety of information

including quotes from suppliers in the area of the site, generic unict

F-8 231
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costs, vendor information, conventional cost estimating quides, and
prior experience. The feasibility study level cost estimates shown have
been prepared for guidance in project evaluation and implementation from
the information available at the time of the estimate. The actual costs
of the project will depend on true labor and material costs, actual site
conditions, competitive market conditions, final project scope, the
implementation schedule, and other variable factors. A significant
uncertainty that would affect the cost is the actual volumes of con-
taminated soil and ground water. Most of these uncertainties would
affect all of the costs presented in this FS similarly.

Capital costs include those expenditures required to implement a
remedial action. Both direct and indirect costs are considered in the
development of capital cost estimates. Direct costs include construc-
tion costs or expenditures for equipment, labor, and materials required
to implement a remedial action. Indirect costs include those associated
with engineering, permitting (as required), construction management, and
other services necessary to carry out a remedial action.

Annual O&M costs, which include operation labor, maintenance

‘materials, and labor, energy, and purchased services, have alsc been

determined. The estimates include those O6M costs that may be incurred
even after the initial remedial activity is complete. The present worth
costs have been determined for 30 years at a S percent discount rate.

ALTERNATIVE 1-=NO ACTION

The no-action alternative provides a baseline for comparing other
alternatives. Because no remedial activities would be implemented with
the no-action alternative, long-term human health and environmental
risks for the site essentially would be the same as those identified in
the baseline risk assessment.




Criteria Assessment

Alternative 1 provides no control of exposure to the contaminated
soil and no reduction in risk to human health posed through the ground
wvater. It also allows for the possible continued migration of the
contaminant plume and further degradation of the ground water.

Because no action is being taken, it would not meet any applicable
or relevant and appropriste requirements such as the MCL for TCE.

This alternative includes no controls for exposurs and no long-terﬁ
management measures. All current and potential future risks woulcd

remain under this alternative.

This alternative provides no reduction in toxicity, mobility, or
volume of the contaminated scil or ground water through treatment.

There would be no additional risks posed to the community, the
workers, or the environment as a result of this alternative being

implemented.

There are no 1npl¢m¢ntability‘concorns posed by this remedy since

no actior. would be taken.

The present worth cost and capital cost of Alternative 1 are
estimated to be $0 since there would be no action.

ALTERNATIVE 2--S5: COMMON COMPONENTS

All of the remaining alternatives have four components in common
(use of institutional controls, reconstruction of cccois road, erection
of a fence around the site, and ground water monitoring). Although the
dosciiption of these components is not repeated in the discussions for
each alternative, differences in their planned implementation are iden-

tified where appropriate.

F=-10
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o Institutjonal controls: The current owner has agreed to allow
the state tO place a deed restriction on the site which would
prohibit soil excavation and construction of buildings on any

- part of the site still containing hazardous materials upen
completion of the romody.l In addition, a local ground water
well regulation requiring state review of all installation
plans for ground water wells would be used to prohibit the
installation of drinking water supply wells in contaminated
parts of the aquifer.

o Road reconstruction: Some of the road on the site (primarily
near Area 2) would be restabilized and improved to allew
construction activities and the movement of materials.

o Fencing: Approximately 1,600 feet of fencing would be
installed around the perimeter of the site to restrict public
access. Signs warning of the presence and potential danger of
hazardous materials would be posted on the fence to further
discourage unauthorized access to the site.

o Ground water monitoring: Two nev monitoring wells would be
ingtalled offsite. Analytical results from the new wells,
some of the existing wells, and the residential wells would be
used to monitor future conditions and to assess the effec-
tiveness of the final action. Sampling would be conducted
quarterly with four replicate samples at each well. The
samples would be analyzed for volatiles and metals and results
compared to background values using the Student's T-test. If
the mean value of any compound at any facility boundary well
is greater th;n background at the 0.0S significance level in
twvo successive sampling rounds, appropriate investigative and
ionndial action(s) would be initiated as necessary.

1Tho legal authority to implement deed restrictions will vary from state
to state. Therefore, a key factor to consider during the evaluation cf
institutional controls is whether a particular state can actually
impose restrictions on specific activities or whether their authorities
are limited to nonenforceable actions such as deed notices.

Fell
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ALTERNATIVE 2-=CAP AND NATURAL ATTENUATION

The primary components of Alternative 2 are capping of Areas ! and
2 and natural attenuation of the contaminated ground water. Two caps
would bcAinstallod, a J-acre cap over Area 1 (lead-contaminated soil)
and a 3-acre cap cver Area 2 (TCE-contaminated soil). The cap would be
consistent vith the State RCRA landfill closure requirements. While
these requirements are not applicable since the action does not involve
the disposal of any RCRA hazardous waste, certain closure requirements
have nevertheless been determined to be relevant and appropriate to this
alternative. The State's RCRA requirements are more specific and
stringent than the Federal requirements, which require a cap to have a
permeability less than or equal to the permeability of natural
underlying soil. The soil/clay caps would include a 2-foot thick
compacted clay barrier layer with a permeability not to exceed
10‘7 cm/sec, a geonet drainage layer, and a cover layer équal to the
average frost level (approximately 3.5 feet) above the barrier layer.
This cover layer would include 6 inchcsAot topsoil and 3 feet of com-
pacted native soil materials. The drainage layer and the extra frosc:
protection depth are nocossar§ because the rainfall rate would exceed
surface runoff and evaporation rates, and the average frost depth (3.5
feet) is greater than the minimum 2 feet of cover recommended by U.S.
EPA.

A geonet drainage layer was chosen for this alternative since the
Hydrologic Evaluation of Landfill Performance (HELP) model showed itz to
be more effective than sand in controlling leachate production but it is
comparable in cost. The HELP model predicted a 75 to 80 percent
reduction in.loachato production. Geotextile layers would be laid on
either side of the geonet drain to prevent clogging. A minimum slope of
3 percent would be provided to meet state requirements. To achieve this
slope, it is estimated that 4,000 cy of backfill material from elsewhere

on the site would have to be placed prior to cap construction.

To determine the effect of natural attenuation on the contamiracted

ground water, two assumptions about the subsurface have been made.

F-12
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First, despite the fractured nature of the bedrock, it has been assumed
that the subsurface is homogeneous to facilitate the evaluation.
Second, the potential for reduction in TCE concentrations has been
assessed using a hydrogeologic model. The model took into account the
fact that the cap would reduce existing leachate production by 75 percent.
This model predicted that the concentration of TCE in the ground water
would be reduced to a 1 x ].O.4 excess cancer risk level (280 ug/l) at
the edge of the contaminated soil areas within 35 years, a 1 x 10°°
excess cancer risk level (28 ug/l) in 60 years, and a 1 x 10-6 excess
cancer risk level (2.8 ug/l, approximately equal to the MCL) in
approximately 100 years.

An alternate water supply would be included in this alternative to
provide a safe and reliable source of drinking water until levels in the

‘aquifer reached acceptable levels. The alternate system would consist

of two new community v01131 installed upgradient of the contamination,
1,000 to 2,000 feet from the site qnd a vater main along the county road
to feeder pipes for each resident. The required pumping capacity is
estimated to be 100 gpm and the wells would provide water for the four
residents located closest to the site, downgradient of the contaminated

‘plune. The well water would be monitored for TCE and lead as part of

the site-wide monitoring plan on a semiannual basis until the MC! levels
are met and then thereafter consistent with the relevant and appropriate

aspects of the RCRA post-closure care program.
Criteria Assessment

Although protective of human health since exposure to all
contamination would be controlled, Alternative 2 would allow continued
migration of the existing contaminated ground water. It would prevent
exposure to the contaminated soil and would minimize further release of
contaminants to the ground water by limiting future infiltration through
the cap.

lrho actual location of these wells would be determined during predesign
activities.

F=-13
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This alternative would control exposure to the contaminated ground
. water through provision of an alternate supply of drinking water and
deed restrictions until the MCL for TCE is eventually reached. The
ground water may require up to 100 years of natural attenuation to reach
the chemical-specific ARAR of 5 ug/l of TCE at tha edge of the con-
taminated soil. Landfill closure requirements are not applicable to
this alternative since the planned actions do not involve the disposal
of any RCRA hazardous waste; however, certain landfill closure
requirsments have been determined to be relevant and appropriate. This
alternative would meet the RCRA landfill closure requirements by
constructing a soil/clay cap that meets the State RCRA standards, and
the guidance specifications that the lead and>luppozt agencies have
agreed are to be considered (TBC).

In order for this alternative to remain effective over the long-
ternm, careful maintenance of the alternate water supply through monitor-
ing and periodic repair of pipes and pumps and careful maintenance of a
healthy vegetative layer over the caps would be required. Any erosional
damage of the caps would have to be repaired. Failure to address reduc-
tion in the cap's impermeability could result in increased leachate
production, subsequent ground witor contamination, and the potential fcr
direct contact with the contaminated soil. Because the contaminated
soil would remain onsite and because the ground water may remain contam-
inated above health-based levels for 100 years, long-term monitoring,
maintenance, and control would be required under this alternative. An
alternate water supply and institutional controls would be used to limit
risk to present and potential future users of the contaminated ground
wvater. The institutional controls would only be effective with a high
degree of certainty in the short term, not over in the long term; once
all design and construction activities are conbloto. The local
municipality cannot ensure the enforceability of the local water use
regulation beyond a few years. Because this alternative would leave
hazardous substances onsite, » review would be conducted at least every
S years to ensure that the remedy continues to provide adequate
protaction of human health ard the environment in accordance with CERCLA
§ 121(c).

F-14
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This alternative would provide no reduction in the toxicity,
mobility, or volume of thc_contaninatod soil or ground water through
treatment. The 20,000 cy of TCE-contaminated soil and 25,000 cy of lead

contaminated soil would remain onsite.

-

Within an estimated 6 months of beginning construction, the caps
and the alternate water supply would be installed preventing direct .
exposure and reducing ground water contaminant migration. Provision of
the alternate water supply would alleviate the risk f:an ingestion of
contaminated ground water. The potential for a slight, temporary
increase of risk to the community (and workers) due to particulate
emissions during construction of the caps would be controlled through

the use of dust control technologies (e.g., water or foam sprays).

No special techniques, materials, permits, or labor would be
required to construct either the wells or caps. The native soil and
clay are available locally, within 20 miles of the site. About
50,000 cy of soil and clay would be needed to construct the caps. The
action could be enhanced by enlarging the caps if more contamination
wvere discovered and by expanding the alternate water supply if more
residents were affected than originally estimated.

The 30-year present worth cost of this alternative is estimated to
be $4,800,000, with a capital cost of $4,200,000 and an annual O&M cos:
of $60,00C. The capital cost is primarily for the installation of the
caps. The annual O&M costs are primarily for the ground water
monitoring program and for maintaining the caps.

ALTERNATIVE 3--IN SITU SOIL VAPOR EXTRACTION, CAP, GROUND WATER PUMP AND
TREAT

This alternative consists of capping Area 1 (lead-contaminated
s0il) with the same soil/clay cap as described in Alternative 2 (2 feet
of clay underlying a surface drainage layer and 3.5 feet of sgoil), using
in iitu vapor extraction to treat the TCE-contaminated soil in Area 2,

F-15%




extracting the ground water, and treating it onsite through an air

stripping system and discharging it to a tributary of North Creek.

The soil vapor extraction technology involves collection of soil
vapor from the unsaturated zone by applying a vacuum at a series of
extraction points. The vacuum not only draws vapor from the unsaturated
zone, but also decreases the pressure around the soil particles, thereby
releasing additional volatiles. In addition, due to the pressure
differential, clean air from the atmosphere enters the soil to replace
the extracted air;

Pilot tests conducted during the RI showed vapor extraction to be a
feasible and effective technology for removing TCE from the soil at this
gite. It is anticipated that the TCE can be removed to 56 ppm which is
the 1 x 10°° risk level for the direct contact exposure route within 3
to 5 years. This represents a 99.9 percent reduction in the concentra-
tion. To provide flexibility of_oporation. the contaminated area would
be divided into two discrete areas, each with its own vapor extraction
system. The major components of each vapor extraction system would
include: 20 extraction wells, the necessary piping and valves, and a
_pcsitivc displacement blower (vacuum pump). The air discharged would te
sent through two activated carbon units and the carbon would be

regenerated for reuss.

Because the evacuation and collection of volatiles would be through
a vacuum syster, volatile contaminants would be controlled as a single
boint enigssion. The potential for fugitive losses of air contaminants
would be minimal.

A ground water extraction scenario consisting of five wells at a
combined pumping rate of 300 gpm was selected after a series of
numerical simulations with a variety of well arrangements. This
arrangement was found to provide more rapid restoration of the shallow
aquifer than other arrangements evaluated (see Chapter i'of the FS).
The three onsite extraction wells would be located within the TCE plure

but downgradient of its center. They would reverse the natural grount

F-16
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wvater flow direction offsite immediately, 30 the contaminants would not
migrate further than their existing location. The residential vells
should not be contaminated in the future. Because it was determined
that the pumping rate should not depress the ground water table more
than 10 feet, not all of the plume could be captured by the onsite
wells. Two offsite wells would be used to remediate the area of the
offsite contaminated aquifer.

The ground water model simulation for this scenario assumed that
the soil remedial action would include treatment of the TCE-contaminated
soil to levels indicated above, and that the lead-contaminated soil
would be capped. The simulation indicated that the shallow aquifer
could be restored to S ug/l (MCL) in 25 to 40 years. wWithout soil
remediation, from 60 to 100 years would be required. Monitoring would
be used to determine when the ground water cleanup goal of 5 ug/l had
been reached at the boundaries of the waste management area and to
evaluate the effectiveness of the alternative.

To treat the extracted ground water, an air stripper would be
constructed on the site. The air stripper would be a counter=-current
packed tower, wvhere air enters at the bottom and exhausts at the top
while the ground water flows down through the media. The air stripper
would be approximataly 45 feet tall and 4 feet in diameter and would be
designed to meet the performance goal of 5 ug/l TCE concentrations. The
exhaust air would be discharged through carbon beds to collect the
volatiles by adsorption. The carbon would be sent offsite for regenera-
tion upon bed exhaustion. Because little iron or other metals are in
the ground water, no pretreatment to prevent fouling of the air stripper
would be required. ‘

Upon completion of ground water treatment, the water would be

discharged offsite to the nearby tributary of North Creek. An NPDES
permit would be cbtained before implementation.
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Criteria Asssssment

This alternative would protect both human health and the enviren-
ment. Soil vapor extraction and the cap over the contaminated soil
would reduce risk to human health by direct contact and scil ingestion.
Ground water extraction and onsite treatment would reduce the threat to
human health by ingestion of contaminated ground water, and reduce the

possibility of further environmental degradation.

. This alternative would meet the MCL for TCE. To meet action-
specific ARARsS, the air treatment systems for this alternative would be
designed to meet State air pollution control standards. Preliminary
analysis also indicates that the ground water treatment system can be
designed tc meet State NPDES limitations which will result in no
exceedances of the Water Quality Standards in the creek. Bscause the
treatment of the TCE-contaminated soil would be conducted entirely
in situ and the TCE is not a listed, RCRA hazardous waste, placement of
RCRA hazardous waste would not occur and the land disposal restrictions
would not be applicable nor relevant and appropriate. The cap constructed
over Area 1 would meet the State RCRA requirements for landfill closure

as under Alternative 2.

To provide for long-te:m effectiveness of this alternative, careful
maintenance of the controls would be needed. As discussed for
Alternative 2, the alternate water supply and cap would require main-
tenance. Further ground water contamination is reduced by removal of
TCE through soil vapor extraction. Because lead is not‘cxpcctcd to
migrate rapidly, failure of the cap would increase the potential risk
through direct contact but pose little or no concern for further ground
wvater contamination. Human health risks posed by ingestion of ground
wvater in the future would be reduced to less than 5 ug/l by the pump and
treat systems. However, because of the fractured nature of the bedrock,
the ability of the pump and treat system to effectively reach the clearu:r
goal is fairly uncertain. To determine its long-term effectiveness and
to lessen the uncertainty of reaching cleanup goals, the ground water

pump and treat systems would be monitored under a long-term program.
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Necessary modifications to either system would be made based on moni-
toring results. The area treated by soil vapor extraction would no:
require any additional maintenance or monitoring upon completion of the

technology. This alternative would also require a S-year review.

Vapor extraction is an irreversible treatment process that would
reduce the toxicity of contaminated soil by removing over 99.9 percent
of TCE from 20,000 cy of soil. The TCE would be collected on carbon.’
The air stripper would also reduce the toxicity and mobility of TCE in.
the ground water. Contaminants in the air stream would be collected on
carbon and destroyed during regeneration making this ground water
treatment component irreversible. This alternative would leave
25,000 cy of untreated lead-contaminated soil onsite under a soil/clay
cap. This alternative meets the statutory preference for using
treatment as a principal element since the principal threats are
addressed through treatment.

During operation of the vapor extraction system, the contaminated
soil would remain uncovered, although the fence to be installed around
the site would discourage trespassers and limit potential exposure.
Although unlikely, the possibility of a small additional risk through
inhalation to the community would exist if the extracted air collection
system were to fail. As with the soil vapor extraction system, there is
the slight additional risk of failure of the air collection system on
the air stripper. Safety technigques including monitoring the equipment
would be used to minimize any failures of the components. Once the
extraction and treatment systems are installed, the contaminant plume
would begin to recede from its current position. Between 25 and
40 years would be required to reach ground water remediation goals, and
3 to § years of soil vapor extraction would be required to reach soil
remediation goals.

lrcz would be destroyed by 1nciqoration wvhen the carbon is regenerated.
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This alternative involves the use of proven technologies. The cap
requires 25,000 cy of soil and clay to be brought to the site, placed,
and graded to construct the cap. The onsite air stripper and beth
gaseous carbon adsorption systems require available equipment. Opera-
tion of the alternative would require frequent monitoring of the ground
water and the air to assess the effectiveness of the scil vapor
extraction and ground water cxtraction'and treatment systems. Control-
ling operating conditions would be necessary to improve the
effectiveness of these systems. Soil vapor extraction uses reliable
equipment. Engineering judgment would be required during operation to
determine the operating parameters of the alﬁo:nativn. such as air flow
rate in the air stripper, the blower speed in the vapor extraction
system, anéd TCE in the exhaust gas. All of the components could be
expanded if additional contamination were discovered.

The 30-year present worth cost is estimated to be $7,300,000 with a
projected $3,300,000 for capital expenditures and $440,000 for year 1
annual O&M costs. The most expensive item is the soil/clay cap followed
by the ground water treatment system. The O&M costs would cover oper-
ating the soil and ground water treatment systems from year 1 to S.
After year 5 the OtM costs would drop to approximately $200,000 to
continue ground water treatment and monitoring.

ALTERNATIVE 4--IN SITU SOIL VAPOR EXTRACTION, IN SITU SOIL FIXATION,
CAP, AND GROUND WATER PUMP AND TREAT

This alternative includes in situ soil vapor extraction of
TCE-contaminated soil (Area 2), in situ soil fixation of
lead-contaminated soil (Area 1), cap (Area 1), and ground water pump and
treat compcnents of Alternative 3.

The moisture content of the soil has been determined to be
approximately SO percent under worst case conditions. Using this
information and results from vendor tests, it has been determined that a
minimum dose of one part solidification reagent to two parts soil is

required for migration control of lead. Testing has showr that the
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optimum solidification reagent mixture would consist of approximately 50
percent fly ash and 50 percent kiln dust. Thus, approximately 7,000
tons each of fly ash and cement kiln dust would be required. The
reagents would be added in situ with a backhoe. As one area of the soil
is fixed, the equipment could be moved onto the fixed scil to blend the
next section. It is anticipated that the soil volume would expand
approximately 20 percent due to the fixation process. This additjonal
volume would be used to achieve the needed slope for the cap. A RCRA
soil/clay cap placed over the solidified material is necessary to
prevent infiltration and additional hydraulic stress on the fixed soil.

"It is estimated that the fixation would reduce lead migration by

40. percent and that the fixed soil would pass the EPTox levels for leacd.

Criteria Assessment

This alternative would protect human health and the envirzonment.
This alternative protects against direct contact with contaminated soil
and further ground water degradatién by treating part of the soil and
fixing and capping the remaining soil. It protects against ingestion of
contaminated ground water by collecting and treating the affected
aquifer to health-based levels.

This alternative meets the MCL for TCE and action-specific ARAPs
such as air and water discharge limits. As with Alternative 3, the land
disposal restrictions are not an ARAR for this alternative since
placement does not occur. The cap would meet State RCRA requirements
for landfill closure. '

The long-term effectiveness of this alternative would be enhanced
by the application of treatment technologies that reduce the inheren:
hazards posed by the sources; all of the contaminated soil would be
treated or immobilized by fixation and the contaminated ground water
would also be extracted and treated. Even in the unlikely event of cap
failure in Area 1, the fixed soil would pose little if any risk of
ground water contamination. The potential for cap failure would be
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minimized through the maintenance program. This alternative would also

require a S-year review.

Soil-vapor extraction and air stripping with gaseous carbon
adsorption are irreversible. Soil fixation would reduce the mobility of
lead by about 40 percent but would incresase the volume of contaminated
soil from 25,000 cy to about 30,000 cy. Although this technology is not
completely irreversible, the possibility exists that the contaminants
could regain some mobility should the cap fail. However, the risk would
be small. The residual soil remaining following tresatment would not
pose a risk to human health or the environment. This alternative
satisfies the statutory preference for using treatment as a principal
element since it addresses principal threats posed by the site through
treatment.

During the vapor extraction process, the contaminated soil would be
uncovered and the potential exists for contaminant release into the air
(although the risk would be small due to the control system that would
be used). In situ soil fixation would release scme particulate matter
into the atmosphere. However, the fixation process would require only a
few months for implementation, lessening the likelihood of any potential
risk. Dust control methods would be used to limit the rcieasc of
particulate matter.

Implementability information for the soil vapor extraction system,
the cap, and the ground water pump and treat systems to be used for this
evaluation, is provided under Alternative 3. As for the additicnal
fixation process, vendors needed to fix the soil are readily available.
The necessary reagents are available within SO miles of the site. All
of the components could be expanded if additional contamination was

discovered.

The 30-year present worth cost of this alternative is estimated to
be $10,200,000. The primary cost items are the cap, the ground water
treatment system, and the soil fixation of Area 2. The capital cost is
estimated to be 56,200,000, with an annual OgM cost of $480,000 for che
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first 5 years. After year 5, the O&M costs would decrease to $200,000
for ground water treatment and monitoring.

ALTERNATIVE S--INCINERATION, IN SITU SOIL FIXATION, GROUND WATER PUMP

AND TREAT

This alternative contains components of Alternatives 3 and 4 but
introduces a therral destruction component to address the TCE-
contaminated soil. The lead-contaminated soil in Area 1 would be fixed
and covered with a soil/clay cap, as described in Alternative 4. The
ground water would be addressed through pumping and treating, via an air
stripper, as described in Alternatives 3 and 4. The TCE-contaminated
soil in Area 2 would be excavated and treated onsite by a thermal

destruction unice,

For the purposes of this analysis, the thermal destruction unit is
assumed to be a rotary kiln unit. The specific type of incineration
would be determined in the Remedial Design phase after competitive bidding
has taken place. The incinerator would be mobilized, operated, and closed
according to the specific requirements found in RCRA, Subpart O (40 CFR
264.340). The substantive requirements of the permitting process,
though not applicable because the action does not involve RCRA-regulated
hazardous waste, have been determined to be relevant and appropriate. A
discussion of the ARARs associated with the remediation of Area 1l and
the ground water can be found under Alternative 4.

It is estimated that approximately 20,000 cy of contaminated soil
would need to be excavated and treated. The risk from the remaining
soil would not exceed 1 x 10-6 excess cancer risk level as soil
centaininq TCE at concentrations greater than 56 ppm would be excavated.
There are still some uncertainties with this volume estimate so it would
be necessary to sample during excavation to determine when sufficient

material has been removed.

Incineration of soils contaminated with organic compounds is a
proven technology. Conservative estimates about the organic and
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moisture contents were made to develop the incineration component. The
incinerater would be operated continuously (24 hours/day, 365 days/year)
-1n order to reduce the thermal stress on the refractory, although some
down time would be required (20 percent) for regular maintenance. Due
to the need to maintain continuous operation, a waste pile for the
purpose of temporary storage would be constructed in accordance with the
relevant and appropriate requirements of RCRA (4o'crn 264.251) which
requires a liner and leachate collection system. This storage would
ensure operation during periods of poor weather when excavation may not
be possible.

The incinerator would operate at a feed rate of 3.5 tons/hr. At
this feed rate and assuming that about 20,000 cy of material would be
excavated, more than 1 year would be required for incineration. About
30 gallons/hr of fuel oil would be required to run the incinerator. it
is assumed that the incinerator would be operated to achieve
99.8 percent TCE removal from the soil and a destruction efficiency as
required by RCRA. Specific operating practices to meet the performance
cbjectives, including 99.99 percent destruction of stack emissions as
dictated by Subpart O of RCRA, would be determined through a trial burn
at the site after installaiion of the incinezator. Other performance
standards include hydrogen chloride emissions not to exceed 1.8 kg/hr
and particulate matter emissions of less than 0.08 grains per day
standard cubic foot. '

The facility would use a dry scrubber system for emission control,
which would almost eliminate the need for wastewater treatment. Any
vater from emission control and from decontamination procedures would be
treated in the onsite ground water treatment system. The residual soil
and. collected ash is assumed to be nonhazardous and can be disposed of
in a so0lid waste disposal facility in compliance with Subtitle D of
RCRA. In the event that they cannot be delisted due to the presence c¢
metals, either :osidunls will be managed as part of the closure of

Area 2 (lead-contaminated soil).
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Criteria Assessment

This alternative would be protective of human health and the envi-
ronment. The contaminated ground water would be collected and treated,
reducing further the threat of ingesting contaminated ground water. The
risk from ingesting ground water would be lowered to less than 1 x 10-6.
The direct contact risk would be reduced by fixing soil exceeding
200 mg/kg lead and incinerating TCE-contaminated soil with an excess

cancer risk level greater than 1l x 10'6.

Although this alternative would involve the excavation and place-
ment of waste, thus making the land disposal restrictions a potential
ARAR, TCE-contaminated soil at this site is not a RCRA hazardous waste
and therefore these requirements would not be applicable. The U.S. EPA
is undertaking an LDR rulemaking that will specifically apply to soil
and debris. Until that rulemaking is completed, the CERCIA program will
not consider the land disposal restrictions to be relevant and appro-.
priate to 30il and debris that does not contain RCRA-restricted wvastes.

The long-term effectiveness of this alternative is enhanced by the
destruction of about half of the contaminated soil by thermal destruc-
tion and reduction in the mobility of contaminants in the other half
through fixation. The ground water pump and treat component is also
effective but would require long-term sanagement or monitoring and main-
tenance. The area vhere scil is removed for incineration would not
require long-term monitoring whereas the contaminated soil that is fixed
would remain under a cap and would require long-term monitoring and
maintenance. This alternative could be enhanced to effectively control
greater areas of contamination or different contaminants (i.e., possible
metals in Area 2). Because the fixed soil vill remain onsite, this
alternative would require a S-year review.

This alternative reduces the toxicity, mobility, and volume of soil
contaminants by incineration. Incineration would destroy an estimated
99.8 percent of the hazardous constituents present in the soil of Area
2, based on previous experience with this technology at other sites.
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Approximately 18,000 cy of treated soil that would pose minimal risk to
hun;n}hcalth or the environment would be disposed offsite in the local
municipal landfill. Approximately 30,000 cy of soil in Area 1 woulad
rimain although the mobility of the lead would be reduced by
approximately 40 percent through fixation. Virtually no risk from ﬁhis
soil would exist as long as the cap is properly maintained to control
exposure. Ninety-six percent of the contaminants in the ground water
would be removed and eventually destroyed as discussed under
Alternatives 3 and 4. This alternative meets the statutory preference
for using treatment as a principal element since it addresses the
principal threats posed by the site through treatment.

Fixation would require approximately 6 months to complete and would
potentially release particulate matter into the air. Excavation and
incineration would require approximately a year and may release
volatiles into the air. The minor risks from both situations tc both
workers and the community would be temporary. Air monitoring and foam
covers would be used to further minimize the likelihood of risk. The
additional risk to workers through operating an incinerator (because of
the complexity of the equipment and the high operational temperatures)
would be mitigated through the proper use of safety protocols, proper
drainage controls, and restrictions on access to contaminated areas.
Although emissions from the incinerator would comply with all air
quality regulations, potential accidental releases could_tomporazily
affect air quality in the vicinity of the site.

This alternative is inherently difficult to implement due to the
incineration component. Operation of an incinerator is mechanically
complex and has stringent monitoring requirements to provide proper
performance. Consequently, the incinerator and associated facilities
require highly trained gtaff and a substantial amount of attention. In
addition, it may be necessary to postpone the implementation until arn
available mobile incinerator can be found. If metal concentrations in
the scil are very high, incinc:afion would not be used and the soil

would be fixed along with the soil in Area 1.
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It has been estimated that the present worth cost for this alterna-
tive would bé $16,000,000, primarily because of the incineration compo-
nert. The capital cost would be $13,000,000 and the first year annual
O&M is estimated at $1,200,000 with most of the cost as a result of
operating the incinerator. Subsequent year OgM costs uould.bc about
$200,000 since only the ground vater treatment and monitoring systems
would be operating. '

Table F-1 sumnarizes the above discussion.

COMPARATIVE ANALYSIS

In the following analysis, the alternatives are evaluated in
relation to one another for each of the ovalua:ion critoria.1 The
purpose of this analysis is to identify thc relative advantages and
disadvantages of each alternative,

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT -

All of the alternatives, except Alternative 1 (no action), provide
adequate preotection of human health and the environment. Risk through
direct contact and ground water ingestion are reduced to cancer risk
levels less than 1 x 1.0.6 through each pathway. Alternatives 2, 4,
and S prevent further migration of the contaainated ground water by
extracting and treating the plume to health-based ARAR levels.

Alteznative 2 achieves protection by preventing exposure through
capping and natural attenuation of the contaminated ground water.
Alternative 3 combines treatment to reduce the risk froam the
TCE-contaminated soil and ground water and capping of the lead area.
Alternatives 4 and S reduce risks posed by all portions of the site
through treatment.

State and community acceptarce will be addressed irn the ROD followirg
comments on the RI/FS report and the proposed plan.
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There is some uncertainty about the potential presence of metals in

" the TCE-contaminated $0il of Area 2. If metal concentrations of concern

are present, only Alternatives 2 and 5 would protect against direct
contact and further ground-water contamination through a cap and
incineration, respectively. Incineration of metal-contaminated soil may -
result in a hazardous waste residue which would have to be disposed of
in a hazardous waste landfill. Alternatives 3 and 4 rely on vapor
extraction to remedy the soil in Area 2. Soil vapor extraction would
not lower risks from metals to human health or the environment.

COMPLIANCE WITH ARARS

The evaluation of the ability of the alternatives to comply with
ARARs included a review of chemical-specific and action-specific ARARs
that was presented earlier in the report. There are no known
location=-gspecific ARARs for this site. All alternatives will meet all
of their respective ARARs except the no=action alternative.

LONG-TERM EYFECTIVENESS AND PERMANENCE

Alternatives 4 and S afford the highest degrees of long-term
effectiveness and permanence because both alternatives use treatment or
fixatior technologies to reduce hazards posed by all known wastes at the
site. While some contaminated soil would remain after implementation of
both alternatives, it would be fixed to reduce mobility. These two
alternatives differ only in the technology used to treat the TCE-laden
soil. Althcugh incineration would destroy more TCE than soil vapor
extraction, both alternatives reduce risks posed by the waste to a 1l x
10'6 cancer risk levels through both the q:ound‘vat.: and soil pathways.

Alternatives 4 and $ would rely on a soil/clay cap to control
infiltration, a reliable technology if properly maintained. In
addition, Alternative S would also employ a solid waste landfill to
manage the residue from incineration. Upon completion, some long-term
maintenance of the cap and ground water monitoring would be required fcr
both alternatives until the alternative has met the health-based cleanup

F=3$




goals for ground water, at which point the monitoring can be
discontinucd. These alternatives would have almost no long-term

reliance on institutional controls.

Alternative 3 eliminates the risk of exposure at the site to the
same levels as Alternatives 4 and S in the short-term; however, it
relies solely upoh a cap for controlling the waste remaining in Area 1.
Although cappinq is an effective and accepted approach for reducing risk
from direct contact with wastes, it is less reliable in the long-temrm
than traatment to remove or fix contaminants in soil since the inherent
hazard of the lead would remain. Since a potential for cap failure,
however small, would exist, the long-term effectiveness of Alternative 3
would not be as reliable as Alternatives 4 and 5. Long-term management
requirements for Alternative 3 are similar as those of Alternative 4 or
S: operation of the ground water pump and treat systems would be
required for 25 to 40 years. However, the capped area under
Alternative 3 is greater than the capped areas under Alternatives 4
and S.

. Alternative 2 leaves all of the contaminated waste at the site and
relies solely upon a cap and institutional controls to prevent exposure.
Although the alternate water supply lowers the risk of ingesting con-
taminated ground water from existing wells, the local municipality esti-
mates that the existing requlations to be used as institutional contrcls
would not be effective with a high degree of certainty for more thar 5
to 10 years in preventing the installation of new wells and the
ingestion of contaminated ground water.

Alternative 2 also has long-term ground water monitoring and cap
maintenance requirements (mowing, revegetation, cap repair) which are
more critical for the effectiveness of this alternative since all of the
waste (without any type of treatment to reduce their mobility, toxicity,
or volume) remains at the site under the caps. Fallure to detect a
problem with the cap may result in direct contact with the contaminated
soil and further decradation of the ground water through leachate prec-

duction. Monitering will continue until the health-based cleanup goals
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are Det. A S-year review would be necessary to verify that the goals

have bqoq net.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Alternatives 4 and 5 use treatment or fixation technologies to
reduce the inherent hazards posed by all known waste at the site. Both
of these alternatives would either treat, fix, or excavate and
incinerate all soil posing more than a 1 x 10°6 eXCess cancer risk level
by ingestion. Both alternatives treat the ground water and then treat
the contaminated air stream from the air stripper with GAC.
Regeneration of the GAC ultimately destroys the TCE. The soil vaper
cxtraction systen also contains GAC gaseous treatment. Both
alternatives also fix the soil contaminated with lead, reducing the
mobility of the lead by an estimated 40 percent. Neither alternative
completely treats all of the soil at the site. Both alternatives
produce 30,000 cy of fixed soil, and 18,000 to 20,000 cy of treated
soil. Under Alternative S, 18,000 cy of soil (with 99.8 percent of the
TCE destroyed) would remain. Under Alternative 4, 20,000 cy of soil
(with 99.9 percent of the TCE removed and ultimately destroyed) would
remain. These two alternatives would satisfy the statutory preference
for treatment as a principal element. '

Alternative 3 treats the principal threats posed by the soil and
the ground water and thus also satisfies the statutory preference for
treatment as @ principal element. Approximately 25,000 cy of
lead-contaminated soil would remain untreated onsite. However, the
mobility of this lead is very low. Alternative 3 reduces the toxicity
of 20,000 cy of TCE-contaminated soil by using soil vapor extraction at
Area 1. _Alto:aativn 3 also reduces the volume and toxicity of contami-
nated ground water.

Alternative 2 uses no treatment technologies. All of the
contaminated soil, controlled by a cap, and all of the contaminated
ground water would remain, although the contaminants in the groundwater

will naturally attenuate.
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SRORT-TERM EFFECTIVENESS

Alternative 2 is anticipated to have the greatest short-term
effectiveness. Alternative 2 presents the least amount of risk to
workers, the community, and the environment. Some particulate emissions
from cap installation is anticipated during implementation: however,
dust control methods should reduce this risk. The other alternatives
could release volatiles during excavation activities or soil vapor
extraction. These emissions may be more difficult to control. ‘

The time riquirod to achieve short-term protection would be shorter
_ than for any other alternative. It is anticipated that only 6 months
would be required to install a new cap ind to provide an alternate water
supply. Alternatives 3 and 4, involving vapor extraction require 3 to

S years before the risk from direct soil contact and ingestion is
controlled. "

Alternatives 3 and 4 are very similar with respect to short-term
effectiveness. Implementing the soil vapor extraction system requires
the most time of the source control actions. fhoro is a small potential
for risk to the community, workers, and the environment through volatile
emissions during extraction to.thc air in the unlikely event of contrcl

failyre.

Alternative S would take longer to implement than Alternative 2 and
has a greater potential of releasing volatiles to the atmosphere during
excavation than Alternatives 3 and 4. However, implementation of
Alternative 5 would take less time than Alternatives 3 and 4 since
incineration would require less time than soil vapor extraction to
remediate the soil to safe levels. However there may be a possibility

of volatile emissions during excavation that would need to be controlled.

Alternative 5 has the disadvantage of requiring incineration equipment:
(the most technically complex equipment of any of the alternatives)
which could increase the risk to workers in the event of a failure.
Careful implementation of standard safety protocols would lessen this

risk.
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IMPLEMENTABILITY

Alternative 2 would be the simplest to construct_and operate.
while construction of a cap would have significant materials handling
requirements, the materials are available locally. Expangion of the cap
could incorporate other areas of contamination if discovered during
activities at the site, specifically if metals become an issue at
Area 2. Periodic maintenance of the cap should control its reliability
in the future. The ground water monitoring program would determine the
effectiveness of the cap at decreasing future contamination of the
ground water. The alternate water supply would reliably supply safe
drinking water despite the fractured nature of the aquifer.

Construction requirements for Alternative 3 are fairly simple.
Alternative 3 has more operational requirements than Alternatives 1
and 2 because of the soil vapor extraction system and the air stripper.
As with the other alternatives, if additional contamination is found at
the site, the components could be sized to include the additional areas.
However, if lotils were found in Area 2, soil vapor extraction would not
effectively treat the soil andAanoehcr technology would need to be used
to contreol the risk from direct contact.

Soil vapor oxtractioh is a fairly reliable tochnologﬁ because cf
its mechanical simplicity. Very little downtime is anticipated.
However, as with any in situ treatment system, samples throughout eﬁc
soil (both varying in location and in depth) must be taken frequently to
deternine the effectiveness of the technology.

Alternative 3 would require readily availablo'onqinocrinq services
and cap materials. An air stripper could readily be cbtained and con-
structed onsite. All of the treatment technologies proposed for this
alternative are proven. However, it would be difficult to evaluate the
effectiveness of the ground water extraction system in the fractured
aquifer. It would be difficult to determine where to install extraction
wells to intercept contamination since the fractures would be difficult
to locate. Additional treatability studies for the soil treatment com-
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ponent of this alternative and some fracture trace analysis would help

ensure the success of this alternative.

~ Alternative 4 is more complex than Alternative 3 because of the
in situ soil fixation component. While this component has no additional
operation requirements, it would require additional cﬁhs:ruction
technigques that would have to be supplied by specialists in this area.
Vendors for soil fixation are readily available. Additional treatability
work may be required to optimize the reagent doses. Other than the
in situ solidification component, Alternative 4 is similar to
Alternative 3 in terms of implementability. However, the solidification
component could be easily used on Area 2 if gignificant metal

contamination were found.

Alternative 5 is the most complex alternative to construct and,
during implementation, to operate. However, despite anticipated
frequent downtime due to mechanical complexity, incineration could
reliably meet the cleanup goals. A mobile incinerator would have to be
located and brought cnsite. During operation of the incinerator, this
alternative would require the most attention because incinerators
require periodic sampling of the residue and modification of operatinc
parameters. However, the incinerator would operate for slightly more
than a year, whereas the gsoil vapor extraction system of Alternative 4

would operate for 3 to S years.

As with Alternatives 3 and 4, some initial treatability work would
be necessary to determine operating parameters. Other than locating,
constructing, and operating the incinerator, the other implementability
aspects of this alternative are similar to Alternatives 3 and 4.
Incineration would also not be effective in treating Area 2 soils if
metals are determined to be a health risk. The ash would be a hazardous
waste under this scenario and would require disposal at a RCRA
Subtitle C landf{ll.
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COST

Alternative 2 hace a lower present worth and OgM cost tharn
Alternative 3, but because of the additional cap required, it has a
higher capital cost (54,200,000 versus $3,300,000). The cap is one of
the most expensive couponints to construct. Alternative 4 has e higher
capital, OeM, and present worth cost than Alternatives 2 and 3.
Alternative 5 has the highest capital ($13,000,000), first year QM
($1,200,000), and present worth cost ($16,000,000) of all of the
alternatives because of the incinerator component. The cost details of
all of the alternatives are included in the appendix to this FS report.

STATE ACCEPTANCE

To be add:ossod in the ROD.

COMMUNITY ACCEPTANCE

To be addressed in the ROD.
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