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1.0 INTRODUCTION

On March 9, 1985, the U.S. Environmental Protection Agency (U.S. EPA) issued a Notice of
Noncompliance letter to the U.S. Department of Energy (DOE) identifying the US EPA’s major
“ptal impacts associated with past and present operations at the
nter (FMPC) in Fernald, Ohio. Between April 1985 and
between DOE and U.S. EPA representatives to discuss the

would take to achieve and maintain compliance.

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA) was jointly signed by DOE
associated with the FMPC. The FFCA was
ure compliance with existing environmental
FFCA was intended to ensure that

and U.S. EPA pertaining to environmental im

" entered into pursuant to Executive Order 1
statutes and implementing regulations. In

environmental impacts associated with p activities at the FMPC are thoroughly and

adequately investigated so that appropriate response actions can be formulated, assessed, and
implemented. In response, a sitewide Remedial Investigation and Feasibility Study (RI/FS) was
initiated by DOE pursuant to the Comprehensive Environmental.Response, Compensation, and

Liability Act (CERCLA).

A Consent Agreement Under CERCLA Section 120 and 106(a} {{ onsent Agreement), that
amended implementation of the July 1986 FFCA, was entered into by DOE and the U.S. EPA in
April 1990 and became effective on June 29, 1990. In addition, the FMPC was included on the
CERCLA National Priority List (NPL) in November 1989. The RI/FS is now being conducted in

accordance with the Consent Agreement; however, all previous work conducted

and the resultant data collected are being retained and utilized in fulfillment of the

Agreement requirements.

PIT/PSWKPLN/TS.1-1/3850
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of the RI/FS is in conformance with current U.S. EPA guidance and the

ria, and considerations set forth in the National Contingency Plan (NCP) and the
erfund Amendments and Reauthorization Act of 1986 (SARA). In particular, the RI/FS is
currently being conducted in accordance with the "Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA" (October 1988) and the "National Oil and
ntingency Plan” (40CFR300) (March 1990).

Hazardous Substances:

was originally issued to the U.S. EPA in December 1986.

ns and negotiations, the final work plan was submitted in

A work plan for the
After a series of tech
March 1988 and received U.S. EPA’s approval in May 1988. The approved RI/FS Work Plan

included a detailed scope of work only for the RI portion of the study (Tasks 1 through 8). The
technical approach to the FS was limited to
"Scope of Work for a Feasibility Study: Feed
FFCA. These tasks included:

ral description of nine tasks specified in the
als Production Center,” as attached to the

Task 9 - Description of G
Task 10 - Work Plan
Task 11 - Development of Alternatives
Task 12 - Initial Screening of Alternatives
Task 13 - Detailed Analysis of Alternatives
Task 14 - Evaluation and Selection of Preferr
Task 15 - Draft FS Report

Task 16 - Final FS Report

Task 17 - Additional Requirements

One reason for the lack of detail on the FS approach was the requirement to prepare a detailed
FS work plan (Task 10) at a future point in the RI/FS process. To satisfy this requlrement DOE
prepared and submitted an FS Work Plan to the U.S. EPA in August 1988. Th %

presented herein provides an update to the August 1988 version and documents chang

FS management strategy for the FMPC to reflect the most recent U.S. EPA guidance;
revisions to the NCP, and the Consent Agreement.

PIT/FSWKPLN/TS.1-1/83/90
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of the current FS guidance document was the revision of the FS process to

provisions and intent of SARA. Management initiatives designed to streamline
“action process within the framework of site-specific needs were also emphasized.
The nine FS tasks identified in both the FFCA and the RI/FS Work Plan have been revised for
consistency with the NCP and current guidance documents; the technical approach to these tasks
has also been modifi

srocedural changes.

12 OBJECTIVE
As stated in the RI/FS Work Plan; the purpose of the FS is to develop and evaluate remedial
action alternative(s) to protect pﬁblic health, public welfare, and the environment from releases or
threatened releases of hazardous or radioactive substances from the FMPC. The recommendation
will be made by the DOE to the U.S. EPA
remedy or remedies will be documented in

EPA.

of a preferred remedy or remedies to be impl
based on the findings of the FS. The selec
a Record of Decision (ROD) to be issued

While SARA and the 1988 guidance docﬁments did not change this basic objective of the 'FS,
many procedural requirements were modified and new ones added. In particular, in addition to
the continuing requirement for remedies to be protective of human:health-and the environment
and to be cost-effective, the guidance now specifies that remedy sélection must consider:

o A preference for remedial actions that employ,
elements, treatment that permanently and signi
volume, toxicity, or mobility of hazardous subs
and contaminants.

p
tly reduces the
, pollutants,

e  Assessment of permanent solutions and alternative treatment
technologies or resource recovery technologies and use them to
the maximum extent practicable.

»  Off-site transport and disposal without treatment as the least
favored alternative where practicable treatment technologies are
available.

PIT/FSWKPLN/TS.1-1/3/8/90
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rincipal abjective of this Work Plan is to present the technical approach that will be used to
Il FS goals, as established by the NCP, SARA, and U.S. EPA guidance. This
ppfoach is presented in Section 3.0. A principal element of any FS is the detailed
evaluation of a number of feasible alternatives toward the goal of identifying the preferred
alternative(s). The technical approach for this effort has been both expanded and somewhat
standardized through tion of nine specific evaluation criteria in the U.S. EPA’s 1988
guidance documents ierarchy established by the NCP for the criteria, i.e., threshold,

primary balancing, a Due to the critical role of the detailed analysis of alternatives

in the FS process an need 1 recognize significant procedural changes with respect to the
latest guidance, a separate chapter (Section 4.0) has been devoted to a more detailed presentation

of the proposed technical approach to this task.

4.0 provide the baseline technical approach
gnized that the efficacy of a single,
is would be limited by the wide variety of

The tasks described and illustrated in Sectio
for the FS at the FMPC site. However, i
multiyear application of this approach o
facilities to be considered, the complex technical issues associated with the site, and the stated

intent that remedial actions occur at the earliest possible date. The use of operable units, which

represent individual facilities or facility groups for which discr y be performed as

incremental steps toward a final remedy, has therefore been a
A second important objective of the FS Work Plan is to updat: remedial action management
strategy that will optimally proceed to the final remedy. Such
Section 2.0, which focuses on the definition of operable units as modified through discussions with
the U.S. EPA and the Ohio Environmental Protection Agency (OEPA) since the August 1988 FS
Work Plan submittal.

ategy is the subject of

A third objective of this FS Work Plan is to preliminarily idenﬁfy the applicable or r
appropriate requirements (ARARs) as well as any other 'requirements to be conside

PIT/FSWKPLN/TS.1-13/3/90
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on of potential ARARs and TBC requirements at the work plan stage will assist in
opment of alternatives and will facilitate the establishment of final ARARs and
e equetﬁents in conjunction with involved agencies. A discussion of ARARs and TBC

requirements is provided in Section 5.0. Refinement of the ARARs for individual operable units
has been ongoing as part of the FS activities for the respective operable units in conjunction with
the US. EPA and th

Section 6.0 presents th t plan and schedule for the FS. The management plan has

been developéd consis| use of operable units, as discussed in Section 2.0.

1.3 OTHER CONSIDERATIONS

1.3.1 NEPA Integration
The National Environmental Policy Act (

969 established federal requirements that
environmental and social impacts associated ral actions or federally approved and
licensed actions be comprehensively eval '.
is implemented. In August 1988, the DOE issued DOE' Order 5400.4 (Draft) to confirm these

requirements and to provide guidance on the integration of the CERCLA and NEPA processes.

DOE Order 5400.4 was made final in 1990 and applies to the

final alternative is selected and an action

In conipliance with DOE Order >5400.4, DOE prepared a NEP
to establish a site-specific process by which the NEPA-based r tions, requirements, and

guidelines would be integrated into and satisfied within the context of the RI/FS process and the
operable unit approach adopted for the FMPC. To the extent practicable, the DOE integration

strategy will be implemented for each operable unit by ensuring that all additional requirements

contained in NEPA will be met for the alternatives for each operable unit and an im
_ will be prepared for inclusion in the draft and final FS reports. Based on available i

the selection of the preferred alternative will take into account the potential cumulat énpacts

alysis
tion,

PIT/FSWKPLN/TS.1-1/3/2/90
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e in conjunction with other operable unit alternatives. The agency and public
FS reports will be as required by CERCLA,; separate NEPA requirements for
ent will be satisfied in conjunction with the CERCLA process.

1.3.2 Integration of Removal Actions
Subsequent to the A 98% submission of the FS Work Plan, the U.S. EPA and DOE agreed

to incorporate CER!
FMPC. The effec_:t

evaluation of alternatlv& for those operable units affected by removal actions will be performed
under the assumption that the DOE recommended removal actions will be implemented, thereby

uired. As required by CERCLA and the

ticable, to contribute to the efficient

the need for and type of long-term remedi
NCP, removal actions will be selected to tl
n.

PIT/FSWKPLN/TS.1-133/90
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20 FEASIBILITY STUDY MANAGEMENT STRATEGY

The U.S. EPA’s most recent RI/FS guidance emphasizes the need for management initiatives
designed to streamline the RI/FS process through the consideration of site-specific conditions and

needs. Such a site ma ategy is to be preliminarily developed as a component of the

initial scoping phase o is to consider the remedial action objectives, whether

removal actions are n :'propriate, and whether the site may best be remedied as

separate operable uni

The approved RI/FS Work Plan, which predated the new guidance document, pursued the
concept of a management strategy through th opment of a sitewide RI/FS investigative
framework. This framework utilized a dual
actions, related informational needs to perfc
tasks to satisfy the informational needs.
FMPC facilities were individually consides

account for the integration of remedial actions or the identification of meaningful operable units.

ment of the actions, and proposed RI
ific waste management units and other

framework, no attempt was made to

on is to extend the

.S. EPA’s October 1988
at incorporates each of the

ial actions at the FMPC.

‘The objective of the FS management strategy to be presented i
previous work to more fully satisfy the scoping strategy propose
guidance document. In particular, a strategy has been develo

most significant factors affecting the timing and integration of r

-2.2 DEFINITION OF OPERABLE UNITS
The development of the FS management strategy began at the time of the RUVFS Work.Plan.

potential candidates for remediation. This exercise was eventually carried forward to th

categorization of the individual units into six operable units to form the basis of the

PIT/FSWKPLN/TS.1-1/83/50



4227
FS Work Plan i
Date: August 10, 1990

Section 2.0
Page 2 of 8

perable units were first identified and justified in the August 1988 FS Work Plan

Operable Unit 1: Waste Storage Units
Operable Unit 2: Solid Waste Units
Operable Unit 3: Facilities and Suspect Areas
Operable Unit 4: Special Facilities

Operable. nvironmental Media
urface Water Courses

tonsidered to be consistent with the concept promoted by the
resent geographic portions of a site, specific site problems, -
specific media, etc., that may involve discrete remedial actions comprising incremental steps

toward a final remedy.

Early in 1989, Operable Unit 6 was made p erable Unit 5 to consolidate the remedial

action for all environmental media. Othe , yet important changes in operable unit

definitions also occurred over time as a y input and the progressive refinement of

the sitewide management strategy. The final desngnatnon of the operable units is as follows:

¢ Operable Unit 1: Waste Storage Units

Operable Unit 2: Other Waste Units

§E§tside

Operable Unit 3: Production Area and Suspec
Production Area

Operable Unit 4: Silos 1, 2, 3, and 4

Operable Unit S: Environmental Media

The definition of operable units, as acknowledged by the FS team at the time of preparation of
this updated FS Work Plan and consistent with the operable units identified in"the

Agreement, is presented in the following sections.

PIT/FSWKPLN/TS.1-13/350



FS Work Plan - 4227
Date: August 10, 1990

Section 2.0

Page 3 of 8

per: Unit 1 - Waste Storage Units
includes those facilities utilized for the disposal of radiological and (to a lesser

wastes from FMPC operations. Related facilities that contain similar waste types
are included. Within this context, the following facilities are included in Operable Unit 1:

e  Waste Pits 1 through 6
* BumPj

Although areas surrou
erol lecided that inclusion of a given area would lead to a more
effective and efficient remedial action or program. For example, the berms and the underlying

soils or perched groundwater may eventually be included as part of Operable Unit 1 within an

The categorization of these units into a di e unit was highly dictated by the expected

similarities in remedial technologies and : of multiple interrelationships in the

remedial actions at each waste storage unit. Any potential actions will focus on source control
since the receptor environments are being separately addressed under Operable Unit 5. If an
¢:technologies will likely be
d any associated regulatory

‘action is deemed necessary at any or all of the waste storage units;
selected primarily on the specific properties of the waste mate

requirements.

2.2.2 Operable Unit 2 - Other Waste Units
The concept for Operable Unit 2 is very similar to that just described for Operable Unit 1 in that

solid waste materials that represent a potential source of contamination to the envi

being addressed. The principal difference in this case has its basis in an allowancé*
EPA that special types of facilities are exempted from the SARA-based preference fo
actions that reduce the toxicity, volume, or mobility of wastes. One type of exempted

landfill involving a large volume of wastes, but only a small percentage of hazardous ¢

PIT/FSWKPLN/TS.1-1/3/83/90
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he following units weré considered to fall into this category and are included in

North and South Lime Sludge Ponds

» Active Fly Ash Pile

¢ Abandoned Fly Ash Pile and Southfield Area
»  Sanitary Landfill

Originally, the scrap e included in this operable unit; however, they are now

proposed to be inclu able Unit 3 due to their physical characteristics, location, and

anticipated dispositio

It is expected that the remedial action alternatives for these units will involve more

straightforward and widely practiced technolog compared to those associated with Operablé

Unit 1. The preferential use of treatment t es may not be practicable for such solid

rould focus on containment options or other

2.2.3 Operable Unit 3 - Production Area and Suspect Areas Outside of Production Area
Operable Unit 3 encompasses the FMPC Production Area an pect areas outside of the

rodiiction Area is bounded by

Production Area. For purposes of defining Operable Unit 3,
the security fence and buffer zone on the north, south, and

the single fence, and does not generally include the waste pit -65 areas except for specific

suspect areas.

Within the Production Area, Operable Unit 3 addresses surficial and below-surface contamination
of soils and perched groundwater. As discussed above, it will also include the scr:

with Resource Conservation and Recovery Act (RCRA) requirements, Best Manage

PIT/FSWKPLN/TS.1-1/8/350
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Plan and Spill Prevention, Control, and Countermeasure (SPCC) Plan will

ess current or futﬁre pbtential releases from underground storége tanks,

drums, piping, and other types of facilities. Nevertheless, if the combination of RI
data and knowledge of the FMPC operations allows reliable conclusions as to both the source of
perched groundwater or soils contamination and the current status of the release, then such

sources (if continuing ill be incorporated into Operable Unit 3. -

passed by Operable Unit 3 are specific areas within the

to the localized soils and perched groundwater, or to the
facility itself if it is currently abandoned. These media can possibly be outside the FMPC

rrently being addressed under Operable
well to the Manhole 175 pipeline, the fire
training area, the flagpole area to the so
indicates that the flagpole in question may* ave been lotated north of the current security fence;
that area is currently under investigation), the wastewater treatment area incinerator, the K-65
slurry line, the main effluent line, the rubble mound west of the K-65 silos, the rubble mound
south of the K-65 slurry line (this has been investigated as bot
past slurry line spill location), and the rubble mound in the no
Area.

22.4 Operable Unit 4 - Silos 1, 2, 3, and 4
Operable Unit 4 has been established to include those facilities that represent unique technical
problems and will likely involve specialized technologies. The three units included.in:Qperable
Unit 4 are the two K-65 silos (Silos 1 and 2) and the metal oxide silo (Silo 3). The em
~ (Silo 4) has been included but it has never been used for waste storage and does not

past, present, or potential for future releases of contaminants.

PIT/FSWKPLN/TS.1-1/3/3/90
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technology will be highly specific to the unit bemg remediated and will likely requnre laboratory
and bench-scale testing to confirm its applicability and effectiveness.

Soils: Includes all soils not specifically accounted for in other operable
units.

Groundwater: Includes the
aquifer) throughout the stu
to the South Plume Area th
action. Perched groundw.
units will also be incorpor;

iami Aquifer (i.e., the regional

h appropriate consideration given
bject of a separate removal
ddressed under other operable
into Operable Unit S.

Great Miami River: Address the sediments in the Great Miami River
and their role as a potential source of contaminants to the overlying
water column and the aquatic community. Does:not: source
control, which is the focus of other operable u

-additional

Paddys Run: Similar to the Great Miami River
Run into the

consideration of the effects of leakage from Pa
regional aquifer.

Stormwater Outfall Ditch: Similar to Paddys Run.

Flora and Fauna: Involves the evaluation of the overall flora and fauna
in the regional area, including terrestrial vegetation and animals,
communities in the Great Miami River and Paddys Run, locally grown
produce and crops, cattle grazing on potentially affected land areas,
wetlands, and threatened and endangered species.

PIT/FSWKPLN/TS.1-1/33/90
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Air: Although air is still considered to be an integral part of Operable.
nit 5 as per the Consent Agreement, it is anticipated that this medium
will be eliminated as a candidate for direct remediation. To accomplish
this, it will have to be demonstrated that the air pathway does not
currently represent an unacceptable dose/health risk and that source
controls being addressed under other programs will eliminate any
potential for future exposures exceeding acceptable levels. Note,
however, that impacts on air quality associated with remedial actions for
its will still be evaluated as part of the FS for other

Although each media

parate types of remedial action technologies, they have been
grouped together for

asons: (1) the need for and degree of remedial action will

be highly dependent on the risk assessment; (2) the "no-action" scenario could be progressively

changing as source control measures are committed to for other operable units; and (3) specific

environmental and/or public health standards 4 applicable to each medium.

Based on these three points, it is expected
with the last source operable unit (Opera

e Unit S will be completed concurrent

Mot only are the issues complex (and
possibly changing with time), but the results of all other facets of the RI/FS w111 play an important
role in the FS for this operable unit.

The final outcome of the use of operable units as the foundat erall management

strategy- a-series of FSs logically developed and spread over a miltiyear period - is'not only
favored by the U.S. EPA (as evidenced in the NCP and guidance documents) but also allows for
the incremental startup of remedial actions prior to the eventual completion of the RI/FS for the

~ entire FMPC.

PIT/FSWKPLN/TS.1-1/33/90
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Il RI/ES schedule (see Section 6.2). Although the intent and commitments of this

ategy are clear, the programmatic and institutional complexities associated with

15t be recognized so that adequate flexibility can be maintained. Among the compli-
ors are the uncertain status of plant operations, multiple and sometimes overlapping

- regulatory programs, existing compliance agreements, and the need for appropriated funds for

remediation.

nduct of an FS is described in Sections 3.0 and 4.0. Within the
' ment strategy, this technical approach will be applied to each
of the resultant oper r than to the FMPC as a whole. It is anticipated, however,
that adjustments to the general technical approach will be required for some operable units due

to the wide variety of underlying conditions and.the progfessive findings of the RI.

PIT/PSWKPLN/TS.1-1/3/3/90
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TECHNICAL APPROACH: OVERALL FEASIBILITY STUDY

This section of the Work Plan provides the technical approach that will be used to identify,

evaluate, and select remedial action alternatives for the FMPC. The FS procedures are based on

SARA. The general components of an FS were initially
mber 1985) and further clarified in the April 1985 U.S. EPA

ty Studies Under CERCLA." The RI/FS Work Plan for the
pecifications of the.original NCP and the 1985 U.S. EPA
guidance document, in accordance with the scope of work attached to the FFCA. In March 1988
and October 1988, the U.S. EPA issued new draft guidance documents for conducting RI/FSs
under CERCLA. In addition, the NCP was ré

contained therein have been incorporated i

outlined in the origin

document, "Guidance

| in March 1990. The significant changes
Work Plan for the FMPC.

In the completion of an RI/FS for any si be performed in accordance with an

overall project framework that is developed at the beglnmng of the project and periodicaily
updated based on the progressive findings of the RI/FS. Section 2.0 of this Work Plan discussed
the framework, termed the FS Management Strategy, for the FMPE....Such a formal strategy is

necessary for the FMPC site because of the larger number (ap ately 40) of specific

candidates for remedialv action which must be addressed in the

The remedial éction planning strategy for the FMPC is msentiaﬁy:fa working strateg& that has
been reviewed, reconsidered, and updated as the RI/FS proceeded to take into consideration new

based remedial actions in combination with the individual physical units to identify
"operable units" for the development and evaluation of the final remedial action alte
Additionally, the streamlining options provided in the latest FS guidance document ha
e\-/aluated and incorporated, as appropriate, into the project. Certain components of t

PIT/FSWKPLN/TS.1-1/8/3/90
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The FS for the FMPC is ultimately to be completed in accordance with the FFCA, as modified by
the Consent Agreement. The FS technical procedures specified in the FFCA were generally

consistent with those
FFCA signing. As in

approach to achieve

1988 guidance document.
of the FS into the following broad categories: Development of Alternatives, Screening of
Alternatives, and Detailed Analysis of Alternatives. These are further divided into the following

activities:

. Development of Alternativ

ies and

containment/disposal r ¢ residuals or untreated -

waste
- Screen technologies
- Assemble technologies into alternatives

- Idehtify action-specific ARARs

»  Screening of Alternatives

- Screen alternatives as necessary to reduce the number that
will be subjected to detailed analysis

- Preserve an appropriate range of remedial action options
s Detailed Analysis of Alternatives

- Further refine alternatives, as necessary

PIT/FSWKPLN/TS.1-1338/90
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Analyze alternatives against nine defined criteria

Compare alternatives against each other.

The overall FS process for the FMPC consists of the following seven tasks:

Task 1) ibility Study Work Plan

ment of Alternatives

reening of Alternatives

Analysis of Alternatives

n and Selection of Preferred Alternatives
ibility Study Report

-
7
X

The remainder of this section will describe the;
The specific elements to be included in the

ent technical approach on a task-by-task basis.

ationale for their inclusion, the level of

anticipated detail, and the documentation : mpany the FS report will be discussed.

3.2 TASK 10 - FEASIBILITY STUDY WORK P
The FS Work Plan submitted in August 1988 and the updated FS Work Plan presented herein,
which includes an operable unit definition, technical approach, management plan, and schedule
for the FS, fulfill the requirements of Task 10 of the approved Plan for the FMPC

and the provisions of the Consent Agreement.

33 TASK 11 - DEVELOPMENT OF ALTERNATIVES
In December 1988, a report entitled "Development of Alternatives for the Feasibility Study”
(formerly Task 12) was submitted to the U.S. EPA. The following description of the work.

performed under that task (as contained in the report) is included to provide a céf
Work Plan which describes the FS at the FMPC. Since the task is already complet
the operable units have progressed to the next task, Initial Screening of Alternatives,

all of

description of Task 11, Development of Alternatives, is reported as it was completed.

PIT/FSWKPLN/TS.1-13/8/90
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task consisted of the development of remedial action alternatives for each operable unit at
ese alternatives were selected to protect human health and the environment and
ge of appropriate waste management options such as source control, off-site
remedial action, and on-site remedial action, as appropriate. The development of alternatives was

accomplished by the completion of activities specific to each operable unit, ihcluding:

tion of remedial action objectives

f peneral response actions
volumes and areas of media/wastes

+  Identification and screening of remedial technologies and
technology process options

»  Evaluation of technology pr

*  Assembly of alternatives

remedial actions, was accomplished within the framework of the previously discussed FS
Management Strategy. The following are brief discussions of t i
associated with the above six activities.

3.3.1 Activity 11.1 - Preliminary Identification of Remedial Action Object
Remedial action objectives in the form of media-specific or o
protecting human health and the environment were identified based on public health and

environmental concerns, the nature of the current problem as defined by RI findings, and

e,

applicable guidance and regulatory standards. ‘The remedial action objectives s
operable unit were based upon:

»  Contaminant(s) of concern

+  Exposure pathway(s) and receptor(s)

PIT/FSWKPLN/TS.1-1/8/8/590
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fact that the remedial action objectives were dependent upon the identification of
relevant and appropriate requirements (ARARs), which were still under

t at the time Task 11 was completed, remedial action objectives were not finalized in
this activity. As ARARs are determined, each operable unit will establish specific remedial action
objectives as part of Task 12 (Initial Screening Alternatives) and Task 13 (Detailed Analysis of

Alternatives).

3.3.2 Activity 11.2 - )
This activity consisted i cation of general response actions that satisfied the
preliminary remedial action objectives. General response actions were designated on a media-
specific or contamfnant-specific basis to address one or more of the following types of potential
problems at the FMPC:

Waste sources (solids, liqui
Leachate generation and
Groundwater contaminat
Surface water contamina
Air releases and effects
Contaminated sediments and soils

Facilities representing a potential environmental release

General response actions represent broad categories of respo: ay be taken with respect

to a contaminant or medium and include the following:

No action/institutional controls

. Treatment

e  Containment
. Removal

o Disposal

Combination of the above

" In subsequent activities associated with this task, specific technology types and technolggy process
options were identified and evaluated for the above types of general response activities;

PIT/F'SWKPLN/TS.1-1/8/8/90
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nse actions may be applied. The information was developed from data generated
during the RI and during the development of the current situation document. The information

n an operable-unit basis in accordance with the FS Management

was developed, as app
Strategy. The tabulati
volumes. Characterizati

the identification of media and the documentation of areas or
types and properties of materials, concentration levels, etc.) of

the media were provi priate, with respect to the remedial action objectives.

3.3.4 Activity 11.4 - Identification and Screening of Remedial Technologies and Technology
Process Options :

The intent of technology screening is to identifizaind evaluate a large universe of potentially

applicable technologies such that a preferred echnologies can be logically and justifiably
selected for incorporation into more broad
applicable technology types (e.g., chemica}

(e.g., precipitation and ion exchange as a subset of cheical treatment) were first identified based

ial alternatives. A list of potentially

d technology process options

on the preliminary remedial action objectives (Task 11, Activity 11.1), appropriate general
response actions (Task 11, Activity 11.2), and the volume/area and characteristics of the media
(Task 11, Activity 11.3).

After the master list of ‘potentially applicable technology types and technology process options was
developed, an initial screening of the technologies was complets reduce the number of
technologies that were subjected to a more formal and detailed screening in the next activity.

The screening level completed during this activity was a broad-based evaluation of whether or not

a technology type and/or technology process option can be "effectively implemen

Effectiveness was evaluated in terms of technology capabilities as related to site cond

PIT/FSWKPLN/TS.1-18850
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ning was accomplished through a focused review of available literature on each

1l as from discussions with knowledgeable engineers, scientists, and equipment
\ny necessary documentation of the initial screening decisions will be provided in the
FS report for each operable unit. The result of this broad-based screening was the refinement of

option from each effi logy type, as well as a no-action response, survived the

screening.

3.3.5 Activity 11.5 - Evaluation of Process Options

This activity involved the evaluation of those technologies which remained under consideration

following the broad screening which occurred tivity 11.4. As indicated, the remaining

technologies included at least one represen pneess option from each effective technology
id level of technology evaluation was to

emaining technology type.

type and a no-action response. The goal

pinpoint the most appropriate process op;

Prior to the evaluation, additional information on the technologies was developed as a basis for

the more detailed evaluation. The information was developed to. evaluation of each

technology with respect to the following criteria:

o Effectiveness
¢ Implementability
« Cost

‘The evaluation again focused on the general response actions for the corresponding operable unit

rather than on the sitewide FMPC remediation. The evaluation emphasized the &

factors, with less effort toward both implementability and cost, and were completed in
qualitative form. The following paragraphs discuss the considerations that were inclu

evaluations.

PIT/FSWKPLN/TS.1-1/3/8/50
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-« Potential effectiveness of technology types or technology process options in
handling the estimated areas or volumes of media and in meeting the
contaminant als identified in the general response actions

ology in protecting human health and the
construction and implementation phase

+ Effectiveness
environment duirin

» Reliability E

technology with respect to the contaminants and conditions
at the site ' '

Implementability Evaluation
The implementability evaluation focused pri

institutional issues related to
implementability, such as the availability of ¢ ilities. Technical implementability was also
considered, but with less emphasis, since t| already considered in the initial

screening of technologies (Activity 11.4) and somewhat overlaps with the previous evaluation of

effectiveness.

Cost Evaluation
sdeveloped. The cost
estimates were qualitatively developed (high, medium, or low) e basis of comparisons among

Estimates of relative capital and operation and maintenance

the technologies.

3.3.6 Activity 11.6 - Assembly of Alternatives

The last activity in the development of alternatives was the assembly of technolo

technology process options into alternatives for the entire operable unit. In this pr éeneral

" response actions and technology process options representative of various technology

PIT/PSWKPLN/TS.1-1/3/390
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individual unit were combined to form alternatives for the operable unit.
? eloped included representatives of the following, including combinations thereof:
» Appropriate treatment alternative(s)

« Appropriate containment alternative(s)
» No-action alternative

in the alternative was used as the basis for subsequent

;e alternative remains an option after the alternative screening,
options will occur as a part of the Detailed Evaluation of
Alternatives for the FS.

After the full set of alternatives was assembl description of each was prepared. This

documentation included information necessar: uately describe the alternative and to

document the logic behind the assembly of, ponse actions into specific remedial action

« Location and type of activities, including specific technologies

» Estimates of quantities involved

. Identification of technology process options which
similar process options in the alternative, if appropri

« Management options for handling of residuals

3.4 TASK 12 - INITIAL SCREENING OF ALTERNATIVES
The initial screening of alternatives will consist of the identification of a reduced list of

alternatives for remedial action at the FMPC site. The initiation point for the list
of remedial alternatives assembled as part of Task 11. The screening of alternatives

accomplished by the completion of the following three specific activities:

PIT/FSWKPLN/TS.1-1/8/8/90
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ment of alternative definition
iminary evaluation of alternatives
ning of alternatives

The refinement of the definition and description of alternatives will be an expansion of the
descriptions prepared as.part.of the Assembly of Alternatives (Activity 11.6). The preliminary

evaluation will be the hich the initial comparison of technical performance and cost is

ernative screening will be the process of deciding which alterna-

ng the number to be retained for detailed analysis.

made among the alte
tives are preferential,
Streamlining provisions:ificorporatéd into the most recent U.S. EPA FS guidance document, upon
which this FS Work Plan is largely based, will be appropriately incorporated into the screening of

alternatives.

Each of the three principal activities of the eening of Alternatives is further discussed in

the following paragraphs.

3.4.1 Activity 12.1 - Refinement of Alternative Definition
The refinement of the definition of alternatives will focus on providing more detailed information

on the volumes and areas of the media of interest and on the s ypacities of the
technology process options that comprise the various alternativ

contaminated media will also be more closely evaluated as part

interactions of potenﬁally
:'vity, since an
the refined definition of

alternatives. Any changes in the remedial action alternatives necessitated by the progressive

understanding of these relationships will be necessary for prep

refinement in the definition of operable units will also be made at this point in the FS process.

The following specific information will be developed, as appropriate, for each of the

alternatives:

+  Volumes and/or areas of the media of interest and the potential
interrelationships of the media

PIT/FSWKPLN/TS.1-188/50
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and configuration of removal, treatment, or containment systems
rates for treatment options

o Spatial requirements for construction of treatment/containment technologies,
including staging requirements for materials

tions (e.g., transport distances to off-site
ies and distances for discharge pipelines)

In the screening evaluation, the alternatives characterized by the refined definition will be

evaluated in terms of the following:

+ Short- and long-term effectiveness;
» Short- and long-term implementahil
+ Short- and long-term cost

Within this framework, short-term refers to the construction and implementation period and long-

term refers to the time after the remedial action is complete.

The purpose of this screening is to further reduce the numbe ives that will be
subjected to detailed analysis as part of the next task. While
general than the subsequent detailed analysis, it will be suffici

e screening is more

etailed to distinguish

significant advantages and disadvantages among the alternatives. A key distinction between the
screening and the subsequent Detailed Analysis of Alternatives is that during screening the

forward for further analysis, while the detailed analysis will be used for comparisons

alternatives.

PIT/FSWKPLN/TS.1-1/8/8/90
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tions until a remedial action is complete

: Ability to obtain regulatory approvals, availability
al capacity, and availability of specific equipment

and specialists, if necessary

The cost evaluation will include consideration ¢ 5bth capital and operation and maintenance

costs and will be based on generic unit costs information, typical cost curves, cost

estimating guides, and other appropriate inf Cost estimates will be similar to those to be
developed for the detailed analysis (Task

relative comparisons of the various alternatives.

be less detailed and for the purpose of

3.4.3 Activity 12.3 - Screening of Alternatives

The screening of alternatives will be a comparison of the eval

ata-among the alternatives

with-the most favorable

pted by DOE for conducting

and the identification for further consideration of those altern
composite evaluations. A simple numeric ranking system will
this comparative evaluation. The ranking system involves the asgignment of rating values between
1 and 5 for each of a series of distinct evaluation factors. The evaluation factors correspond to

the CERCLA effectiveness and implementability decision criteria, as follows:
»  Effectiveness:
- Short-term protection of human health

- Short-term protection of the environment
- Long-term protection of human health

PIT/PSWKPLN/TS.1-1/8/3/90
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Long-term protection of the environment
Reduction of mobility, toxicity, or volume of waste

plementability - Technical Feasibility:
- Constructability

- Specialized equipment and personnel

Modification of the implementability factors appropriate for some operable units to most

effectively account for the important techni grammatic issues peculiar to a given

operable unit.

Rating values are assigned to the selected factors for each alternative. The rating value
assignments, although quantitative in nature, remain subjective and are based on both experience

and the overall characteristics of the remedial action alternativ

jrticular evaluation factor
is considered unfavorable for a given alternative, a rating valu igned for that factor.
Likewise, if a particular evaluation factor is considered highly

assigned to that factor for that specific alternative. Rating sco

a rating value of "5" is

e
"2" through "4" are used to

The individual rating values are added to provide a total score for each alternative,...The. highest
possible score for the set of factors given above is 25 for effectiveness and 35 for :
ability, for a total of 60. The total score is used to rank the alternatives in order of

preference and to eliminate the least preferred alternatives from further consideration s the

Detailed Analysis of Alternatives (Task 13).

PIT/FSWKPLN/TS.1-1/8/3/90
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“public health, environmental, or engineering benefits as measured by the aforementioned
ranking system. Cost, however, will not be at the screening stage to choose between alternatives

that include treatment as a principal element and nontreatment alternatives.

In accordance with th ts set forth in the Consent Agreement, a Screening of
d at the completion of Task 12. This report, which will be
prepared for each operable unit, has been designated as a primary document under the Consent

Agreement and will be subject to the review and approval process speciﬁed' for such documents.

Those alternatives that survive the alternati . g in Task 12 can be considered as the

preferred candidates for implementation at the ‘. Task 13 will consist of the development
of specific detailed evaluations of each of these alternatives. The Detailed Analysis of
Alternatives will be accomplished by the completion of two specific activities:

» Refinement of alternative definition
« Comparison of each alternative with established evaly

3.5.1 Activity 13.1 - Refinement of Alternative Definition |
Definitions of alternatives will be refined to the extent necessaryto complete the Detailed

Analysis of Alternatives. Specifically, refinements to definitions will be made to allow for the

consistent application of evaluation criteria to the alternatives and for the develo

estimates with an accuracy of plus S0 percent to minus 30 percent. Information to: oped

will include the following, as appropriate:.

o Preliminary design calculations
» Process flow diagrams

PIT/PSWKPLN/TS.1-1/8/3/90
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: of key process components
ary site layouts
velopment of assumptions, limitations, and uncertainties

3.5.2 Activity 13.2' - Comparison of Alternatives with Evaluation Criteria

In accordance with the guidance document, each alternative will be evaluated on the

basis of (i.e., comparet following nine criteria:

o Threshold €

- Overall pr uman health and the environment
- Compliance with ARARs

*  Primary Balancing Criteria:

- Long-term effectiveness and pe
- Reduction of toxicity, mobility,
- Short-term effectiveness
- Implementability

- Cost

* Modifying Criteria

- State acceptance
- - Community acceptance

The first two criteria (i.e., overall protection of human health Wironment and
compliance with ARARs) are considered Threshold Criteria t

order to be eligible for selection. (An exception to this rule is allowed where a waiver can be

sach alternative must satisfy in

obtained for a specific ARAR.) The evaluation of the effectiveness of protection with respect to
human health and the environment will be based on a composite of factors assessed.und mher

criteria, particularly long-term effectiveness and permanence, short-term e&'ectwé
compliance with ARAR:s.

PIT/FSWKPLN/TS.1-1/3/350
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eria (i.e., long-term effectiveness and permanence, reduction of toxicity, mobility,
term effectiveness, implementability, and cost) are Primary Balancing Criteria for
n of alternatives. These criteria encompass the principal technical, cost, institutional,
and risk concerns. In the evaluation of alternatives, these criteria will be considered as a group,

even though evaluations will be developed individually for each criterion.

ce and community acceptance) reflect state regulatory agency

references for certain alternatives and are considered

findings and reports. The concerns of the state are, therefore, being addressed as the project

progresses. During the performance of Task 13, alternatives may not be thoroughly evaluated

ce available information is often limited until
the time that the FS report is issued for pub ient. There remains a requirement, however,
to evaluate community and state acceptance the Record of Decision for each operable

unit.

A detailed discussion of the procedures for the detailed evaluation of each alternative is given in
Section 4.0. The analysis of individual alternatives will be docur

discussions and supporting tabulations and figures, as necessa

the form of narrative

e discussion for each
alternative will include a description of the alternative and the d ment relative to

each criterion.

3.6 TASK 14 - EVALUATION AND SELECTION OF PREFERRED ALTERNATIVES
This task will consist of the comparative evaluation of alternatives based on the detailed analysis

of each alternative with respect to the nine specific criteria. The state and comm

criteria are typically accounted for in the alternative selection process; however, the
incorporation of state and community concerns and acceptance is best addressed as part of the

~. Responsiveness Summary for the Record of Decision, following the public comment d on the

PIT/FSWKPLN/TS.1-1/8/8/90
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The advantages and disadvantages of each alternative relative to other alter-

entified and summarized. The summary will include documentation of relative
st { weaknesses of each alternative, effects of variations in key uncertainties, and key
differences (qualitative and/or quantitative) among alternatives. This analysis will be used as a

basis to evaluate the tradeoffs among alternatives. The results of this evaluation will be used to

for remediation of each operable unit at the FMPC site,
roval of the U.S. EPA.

identify the "preferred gltérna

subject to the concurr

A key element in bot Detailed Evaluation of Alternatives and the Evaluation and Selection
of the Preferred Alternative in Task 14 is the determination of cost-effectiveness. A working

definition of cost-effectiveness is that, if the incremental costs and incremental benefits become

highly disproportionate, then the more costly tive can be eliminated from further

consideration. While cost is a quantifiable major area of potential criticism for any
decision based on this definition is the quali

effectiveness, implementability, and toxici

jective method typically used to rank the

me reduction criteria.

In order to achieve some level of quantification for the latter four criteria, thereby allowing the
development of an "effectiveness score” to compare against a "cost: OE will incorporate

an analytic hierarchy methodology into Task 14. Not only will

resultant quantification of the
cost-effectiveness evaluation provide clarity for justifying the al clection, but the
application of a uniform methodology across operable units will €ssure consistency in the

selection of the most appropriate remedial alternative for each ‘6perable unit.

The method to be applied to the alternative selection process is a modification of the Analyti
Hierarchy Process (AHP) developed by Saaty (1980). The AHP has been success
implemented on several Oak Ridge National Laboratory waste cleanup projects (Rich
1987) and a number of other projects (Golden et al., 1990). A major advantage of the

that it allows for both quantitative input (e.g., chemical and radionuclide concentrations

PIT/F'SWKPLN/TS.1-13/8/90
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ment (i.e., professional judgment on the implementability of a remedial action).

he AHP will involve four major steps:
Develop a hierarchy of criteria to be used to select a remedial alternative

2. Determine weighting factors for each criterion

3. Compile inft ded to evaluate remedial alternatives with respect to
each other teria

4. Synthesize ing AHP to identify the remedial alternative with the
most favora nking

Consistent with CERCLA requirements, the criteria mentioned in Step 1 have been defined to be

short-term effectiveness, long-term effectiven s$ dfid permanence, implementability, and the

reduction of toxicity, mobility, or volume thr tment.

Step 2 will require that weighting factors . each criterion to indicate the relative
importance of each criterion in the decision process. Using the AHP, quantitative weights will be
assigned to the criteria by knowledgeable engineers and scientists with direct, applicable CERCLA

experience. The criteria will be considered one pair at a time so two criteria are being

considered simultaneously. A scale of 1 to 9 will be used for ir-wise ‘comparisons, as
follows:
Rating Description

1 A and B "are equally important”

3 A is "weakly more important than" B

5 A is "strongly more important than" B

7 A is "demonstrably more important than" B

9 A is "absolutely more important than" B

PIT/FSWKPLN/TS.1-1/3/8/90
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>erienced professionals involved in the RI/FS process will be used to assign the
the four criteria. The use of a large number of individuals will reduce the effect
erspectives might play in the determination of weighting factors.

Step 3 will be performed by individual operable unit FS teams at this level of the evaluation since
will be required. All of the alternatives will be compared to

an pair-wise. It will be possible to rank alternatives on a

each other simultan

qualitative basis or on: basis, incorporating a variety of input data to describe each

alternative.

Step 4 will use AHP to perform the necessary numerical operations on: (1) the previously
developed hierarchy of criteria; (2) the previ
and (3) the qualitative or quantitative data t

termined weighting factors for the criteria;

ibe each remedial alternative. The result is a
numerical "effectiveness score” that provid  quantitative ranking of the alternatives.
3.7 TASK 15 - DRAFT FEASIBILITY STUDY REPORT

A draft FS report presenting the methods and results of Tasks 11 through 14, including the

To the degree

in the U.S. EPA’s

will be provided to the

identification of a "preferred remedial action alternative,” will be

practical, the report will be prepared in a format similar to tha
guidance document. This outline is presented in Table 3-1.
U.S. EPA in accordance with the terms of the Consent Agree

3.8 TASK 16 - FINAL FEASIBILITY STUDY REPORT
A final FS report will be prepared which incorporates the comments of the U.S. EP
OEPA. The final FS report will be issued as specified in the Consent Agreemen

PIT/FSWKPLN/TS.1-1/8/8/90
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TABLE 3-1

FEASIBILITY STUDY REPORT OUTLINE
(PRELIMINARY)

2.0

12

IDENTIFICATION AND S

2.1
22

23

24

. - Allowable exposure based on ARARs

PURP RGANIZATION OF REPORT
BACKGROUND INFORMATION (Summarized from RI Report)
1.2.1 : Description

1.2.2 Site History

123 Nature and Extent of Con ination

1.24 Contaminant Fate and

1.2.5 Baseline Risk Assessmi

TECHNOLOGIES
INTRODUCTION

REMEDIAL ACTION OBJECTIVES -
Presents the development of remedial action objectives for each medium of

interest (i.e., groundwater, soil, surface water, air, etc.). For each medium, the
following should be discussed:

- Contaminants of interest
- Allowable exposure based on risk assessment

- Development of remedial action objectives

GENERAL RESPONSE ACTIONS -
For each 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 T
PROCESS OPTIONS - For each medium of interest, describes:

2.4.1 Identification and Screening of Technologies

242 Evaluation of Technologies and Selection of Representative T ogies

‘ PIT/FSWKPLN/TS.1-1/3/8/90
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TABLE 3-1
(Continued)
30 DEVELOPMENT AND SCREENING OF ALTERNATIVES

3.1 DEVELOPMENT OF ALTERNATIVES _
for combination of technologies/media into alternatives.
n may be by medium or for the site as a whole.

32

3.2.2.1 Description

3.2.2.2 Evaluation
- Effectiveness

3.23 Alternative 2
3.23.1 Descriptiol
3232 Evaluation
324 Alternative 3
- 325 Summary of Screening
40 DETAILED ANALYSIS OF ALTERNATIVES
4.1 INTRODUCTION '
4.2 INDIVIDUAL ANALYSIS OF ALTERNA
42.1 Alternative 1
4.2.1.1 Description

4.2.1.2 Assessment
- Overall Protection
- Compliance with ARARs
- Long-Term Effectiveness and Permanence
- Reduction of Mobility, Toxicity, or Volume
- Short-Term Effectiveness
- Implementability

PIT/FSWKPLN/TS.1-1/8/890
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43.1
432
433
43.4
435
436
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TABLE 3-1
(Continued)

4.2.1.2 Assessment (continued)
- Cost '
- State Acceptance

Altemative 3
43 COMPARATIVE ANALYSIS

Overall Protection
Compliance with
Long-Term Effectiv:
Reduction of Toxicity, Mobil
Short-Term Effectiveness
Implementability

Cost

State Acceptance
Community Acceptance
Summary of NEPA Compliance Analysi

5.0 IDENTIFICATION OF PREFERRED REMEDIAL At?l'lON ALTERNATIVE

BIBLIOGRAPHY
~ APPENDICES
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g requirements end with the Final Feasibility Study Report (Task 16), which has
.;gﬂat;:d as a primary document in the Consent Agreement. In order to achieve
compliance with the Consent Agreement, however, additional documents must be prepared
subsequent to the issuance of the FS report. These include the Proposed Plan (Task 17) and the
fic comments received on the Proposed Plan (Task 18). The

%l as a primary document for purposes of the Consent

mmitted to ‘prcpare the Draft Record of Decision (Task 19)
for the RI/FS. These three documents will be prepared for

Responsiveness Su

Proposed Plan has beg
Agreement. In addi

in its role as the lead ral a

each of the operable units.

PIT/FSWKPLN/TS.1-1/8/8/90
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CAL APPROACH: DETAILED EVALUATION OF ALTERNATIVES

: Séctlon 3.0 presents a review of nine tasks that represent the technical approach for the FS
portion of the sitewide RI/FS at the FMPC. A principal element of the FS is Task 13, Detailed
ich:is. summarily addressed in Section 3.5. However, due to the critical
well as the need to recognize significant procedural changes

Analysis of Alternativ
role of this task in th

with respect to the la guidance, a separate section (Section 4.0) has been devoted

to a more thoroﬁgh P f the proposed technical approach to the Detailed Analysis of
Alternatives.

The detailed evaluation of alternatives will be gompleted in a fashion that demonstrates and

documents the capacity of each alternative the statutory requirements that must be

addressed. These include the requirementszi and SARA to:
e Protect human health and t
o Attain ARARSs or support grounds for a waiver
~* Be cost-effective

«  Utilize permanent solutions and alternative treat:E technologies to
. the maximum extent practicable '

ity, mobility, or
on as to why it

» Satisfy the preference for treatment that redu
volume as a principal element or provide an expls
, does not Z

Additional statutory considerations relative to the recent emphasis on evaluatixig

effectiveness and related considerations include the following:

e Long-term uncertainties associated with land disposal

» The goals, objectives, and requirements of the Solid Waste Disposal
Act (SWDA)

PIT/F'SWKPLN/TS.1-13/350
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rsistence, toxicity, and mobility of hazardous substances and
tituents and their propensity to bioaccumulate

hort- and long-term potential for adverse health effects and human
~ exposure

» Long-term maintenance costs

» Potential fo5f il medial action costs if the action implemented
fails ’

« Potenti man health and the environment associated with
excavat ion, and redisposal or containment

To promote a systematic approach to the evaluation of alternatives in terms of these statutory

requirements, the following nine evaluation critgria have been adopted by the U.S. EPA for use

in the detailed evaluation of alternatives:
o Threshold Criteria
e environment

- Overall protection of hu
- Compliance with ARARs

s  Primary Balancing Criteria

- Long-term effectiveness and permanence
- Reduction of toxicity, mobility, or volume
- Short-term effectiveness

- Implementability

- Cost

 Modifying Criteria

- State acceptance
- Community acceptance

As indicated in Section 3.5.2, the compliance with ARARs and the protection of humart health

PIT/PSWKPLN/TS.1-13/290
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e evaluation of the Primary Balancing Criteria. Evaluation of the Primary

a represents the principal technical effort of Task 13 in that technical feasibility
must be comprehensively addressed while considering cost, institutional, and risk
concerns. The state and community acceptance criteria reflect agency and public concerns and
preferences for alternatives. These are typically accounted for in the final selection process after

proposed plan.

the public comment

The extent (level of d
available data base, thé numbe

(Task 12), and the lev 1
activity. The results of treatability studies completed as part of the RI will be incorporated into

_ysis of the alternatives will be based on the extensiveness of the

types of alternatives remaining from the screening step

ental analysis completed as part of the FS prior to this

this detailed analysis.

Task 13 will also evaluate environmental i iated with the various alternatives to satisfy

NEPA requirements. This evaluation will £
CERCLA criteria set forth above.

ent with, and consistent with, the

The following sections discuss the pertinent considerations relative to each of the nine evaluation
criteria that form the technical approach to Task 13. The cons i
based largely on those presented in the October 1988 RI/FS ocument.

and specifications are |

The evaluation of overall protection of human health and the environment will consider the
degree to which each alternative protects and maintains the protection of human health and the

environment. The evaluation will be completed based on the composite results of.alternati

evaluations against other criteria, especially:

o  Short-term effectiveness
» Long-term effectiveness and permanence
o Compliance with ARARs

PIT/FSWKPLN/TS.1-1/8/3/90
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indicate how each alternative achieves protection and reduces risk as well as the
ry to achieve these levels of protection. The evaluation will also indicate how
(e.g., waste destruction, reduction in mobility, etc.).

43 COMPLIANCE WITH ARARs

The evaluation for this be based on an assessment of whether or not each alternative

complies with federal and TBC requirements. During the evaluation of each
will be identified and the ability of the alternative to fulfill the

tober 1988 guidance document defines the following

alternative, the pertin
requirement will be
categories of ARARs:

» Contaminant Specific: These define acceptable exposure levels and
are to be used in establishing remedial action objectives.

atrols or restrictions for
and include such require-
y standards.

«  Action specific: These typically.
particular treatment or dispos.
ments as the RCRA minimuni techno)

» Location specific: These typically set restrictions within specific
locations such as wetlands, floodplains, historic sites, etc.

the analysis. These
but that have been

Other appropriate criteria, advisories, and guidance may be co
involve consideration of federal and state guidelines that are na
identified as TBC requirements.

Section 5.0 of this Work Plan provides more detailed information'on ARARs that have been
tentatively identified as applicable to the FMPC RI/FS.

4.4 LONG-TERM EFFECTIVENESS AND PERMANENCE
-Long-term effectiveness is a measure of the technical effectiveness of the alternative
human health and the environment after achievement of the remedial response objec

long-term effectiveness assessment will focus on the effectiveness of each alternative in

PIT/FSWKPLN/TS.1-1/3/8/90
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nd the environment from residuals or untreated materials remaining on site. The

iveness and permanence of each alternative will be evaluated on the basis of the
analysis factors:
e  Magnitude of residual risk

» Adequacy of controls
. Reliabili:ty of controls

be based on the identification and assessment of risks posed to
the community and th viro t by untreated waste or treatment residuals remaining after the
achievement of the remedial response objectives. The evaluation of residual risks will include

consideration of the following:

e Nature of residuals

Type (including treatment untreated residual

contamination)

Quantities

- Characteristics (radioactivity, toxicity, mobility, and bioaccumulation
potential)

- Location

» Nature of potential receptors

- Type (human or environmental)
- Characteristics (numbers and locations)

« Potential risks and impacts

- Expected exposure levels compared to acceptable levels
- Cumulative doses compared to acceptable limits

» Necessity for five-year review

PIT/FSWKPLN/TS.1-13/350
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of residual risks will be qualitatively and quantitatively assessed, as appropriate. A
be made between on-site workers and the community as a whole. The

for this assessment will be consistent with that formulated for the risk assessment in
he RI which was detailed in a companion document, entitled: "Work Plan: ARARs
and the Baseline Risk Assessment, Remedial Investigation and Feasibility Study, U.S. Department
of Energy, Feed Materi tion Center, Fernald, ‘Ohio." The Work Plan was prepared to
nd Exposure Assessment Manual” (1988). The FS risk

nce with this Work Plan, with the exception of those changes
U.S. EPA guidance from the following 1989 documents: (1)
for Superfund, Human Health Evaluation Manual (Volume I);" and
(2) "Risk Assessment Guidance for Superfund, Environmental Evaluation Manual (Volume II)."

One exception to the established CERCLA 1
Operable Unit 5: Environmental Media. I
r purposes of quantifying the residual
Operable Unit 5. The only condition

that would change relative to the baseline (i.e., no-action) risk assessment will result from

handling continuing sources from other ops

risk from an environmental clean-up action‘taken un

whatever remedial action is being evaluated under Operable Unit 5. This would imply that the

other sources will remain as continuing or future releases to the environmental medium under

consideration. However, since the Operable Unit 5 FS will lik
clean-up level (i.e., a performance standard), the evaluation of
standard should take credit for the most likely, yet conservative future scenario for the source

terms--in this case, a reduction in releases from the individual source units to the maximum levels

of residual release that could still achieve the remediation objectives for each source unit.

DOE has adopted the latter scenario for Operable Unit 5. The justification is that t
value of the residual release scenario to the CERCLA decision process far outweighs
methodological noncompliance associated with having to change the baseline conditio

analysis proceeds from the FS risk assessment. A check will be made, however, to co that a

PIT/FSWKPLN/TS.1-1/3/8/50
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e in the FS decision process would not occur if the continuing releases had been

of the FS risk assessment.

4.4.2 Adequacy of Controls

The evaluation for this factor will be based on an assessment of the adequacy and suitability of
controls (physical, instituti her) that will be used to manage residuals or untreated waste
at the site in protecti h and the environment. The evaluation of the adequacy of .

controls will include

+ Type an

» Time frame necessary for individual management practices to be
implemented

. Ability of management practi
the alternative

+ Difficulties and uncertainti
ment practices

4.4.3 Reliability of Controls
The evaluation for this factor will be based on an assessment o

physical, institutional, or other controls implemented to provid ] protection from

residuals and untreated wastes at the FMPC. The evaluation o rehiability of controls will

include consideration of the following:
e Potential need for replacement components
» Maintenance requirements for control systems

* Risks to human health and the environment posed by the need for
replacement of systems or components :

PIT/FSWKPLN/TS.1-1/3/3/90
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ion of the FMPC site and any related institutional controls will also be addressed

45 REDUCTION OF TOXICITY MOBILITY, OR VOLUME
CERCLA, through the promulgation of SARA, includes a statutory preference for the application

he toxicity, mobility, or volume of wastes and contaminated

of those technologies

materials. This portio ed evaluation is designed to assess the characteristics of each

alternative with respect ory requirement. The evaluation will include consideration of

the following:

Treatment process and remedy

Amount of hazardous or radioactive material destroyed or treated
Reduction in toxicity, mobility, or volume

Irreversibility of the treatment
Type and quantity of treatment
Ability to satisfy statutory pre

treatment

4.5.1 Treatment Process and Remedy # :
The treatment processes for each alternative will be evaluated with respect to their abxhty to

address the principal chemical or radiological threats posed by the operable unit. Any special
nsidered. The

the consideration of several

requirements associated with the process to achieve this capability Wi

presence of radioactive and mixed wastes at the FMPC will req

innovative technologies, thereby underscoring the importance o

4.5.2 Amount of Hazardous or Radioactive Material Destroyed or Treated
This evaluation will include the quantitative determination of the amount (volume or mass) of

contaminated material that would be destroyed and/or treated as a result of impl

alternative. The potential need to consider both radionuclides and hazardous chemical;

introduce additional complexity into this determination.

PIT/FSWKPLN/TS.1-1/3/8/90
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or Volume
will include qualitative and quantitative determinations, as appropriate, of the |
icity, mobility, and/or volume/mass of toxic contaminants that could be achieved
he implementation of each alternative. Radioactive wastes can be directly evaluated in
terms of reducing mobility and volume. In terms of toxicity, the evaluation will be influenced by

the importance of the; city associated with each radionuclide. “For example, uranium

toxicity may be found rtant consideration in the risk assessment and, therefore, in

the evaluation of rem¢

This evaluation will focus on the determination of the extent to which effects of treatment

(i-e., reduction in toxicity, mobility, or volume).arg.irreversible. The evaluation will also identify

The residuals associated with the treatmeiit process ifi‘€ach alternative will be evaluated with

respect to the following:

"o Nature of residuals

 Quantities and characteristics (radiological, che:
residuals -

nd physical) of

« Human health and environmental risks posed by
(Section 4.3.1)

- 4.5.6 Statutory Preference for Treatment _
This will include an evaluation of whether the treatment processes address the pr i to

human health and the environment and the ability of the processes to reduce the h
by the principal threats. The completion of this technology-based factor will provide t
input to the evaluation of long-term effectiveness, as discussed in Section 4.4.

PIT/FSWKPLN/TS.1-1/8/350
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will consider the effectiveness of each alternative in protecting human health and the environment
from the initiation of remedial action activities up to the time when the response objectives are
iveness of each alternative will be evaluated on the basis of the

munity during remedial action
« Protection of work uring remedial action

 Environmental impacts associated with implementation of the remedial
action

« Time frame for achievement of ; edial response objectives

4.6.1 Protection of the Community during: Remedial Action

The evaluation for this factor will be baseéd’on the identification and assessment of the risks posed
to the community and will include consideration of the following:

Type and magnitude of risk (e.g., spill during was
Nature and location of potential receptors

Controllability of the risk
Awvailability and effectiveness of mitigative measu

Risks will be qualitatively and quantitatively assessed as approptiate. At the FMPC, the risks
posed to the community could vary considerably depending on the types of actions being
evaluated. Any action involving off-site transport and disposal would likely represent the greatest

potential impact to the community. For on-site activities, airborne releases woul t

direct potential impact on the community in the short term, with any work involving the K65 silos

representing the greatest concern. Short-term risks associated with soils, surface water,

PIT/FSWKPLN/TS.1-1/3/8/90
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uld be less likely and could be more easily mitigated before the community was

ection of Workers during Reiedial Action
The evaluation for this factor will be based on the identification and assessment of risks posed to

personnel involved i ion and completion of the remedial action effort. It will include

-of risk (e.g., exposure to radioactive or hazardous

*  Number of exposed workers and duration of exposure

»  Controllability of the risk

waste materials at the FMPC requires speeial consideration when evaluating worker protection.
In particular, the "as low as reasonably achievable” (ALARA) goals will be evaluated as a critical
determinant of the relative acceptability of a given alternative. . For purposes of the FS at the

FMPC, DOE and Westinghouse Materials Company of Ohio (

contractor personnel located at the FMPC, will be considered ¢

ant personnel and other

category of "worker
protection,” to distinguish these individuals from the oommumty

4.6.3 Environmental Impacts Associated with Implementation of the Remedial Action
The evaluation for this factor will be based on the identification and assessment of the

environmental impacts associated with implementation of each alternative and will

consideration of the following:

o Nature and extent of the impact
e Magnitude of the impact
» Duration of the impact

PIT/FSWKPLN/TS.1-1/8/3/90
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yoidability/reversibility of the impact
vailability and effectiveness of mitigative measures

be qualitatively and quantitatively assessed, as appropriate.

4.6.4 Time Frame for Achievement of Remedial Response Objectives
The evaluation for thi§ be based on the determination of the time required to achieve

protection for the ent: ividual operable units associated with specific site areas or

in of the time frame for achievement of the following:

gainst ‘public health or environmental threats being
addressed by a specific action ’

» The overall remedial response objeetives for the specific operable unit

associated with the alternative

4.7 IMPLEMENTABILITY

The implementability assessment will evalj
implementing each alternative. The implementability of each alternative will be evaluated on the
basis of three principal factors: technical feasibility, administrative feasibility, and the availability

of necessary services and materials.

4.7.1 Technical Feasibility

The technical feasibility of each alternative will be evaluated or the basis of each of the following:
Ability to construct and operate technology

Reliability of technology

Ease of undertaking additional remedial actions (if necessary)
Monitoring considerations

Ability to Construct and rate Technolo

The ability to construct and operate the technology will be evaluated on the basis of
difficulties and uncertainties related to construction and operation. This factor will consider not

PIT/PSWKPLN/TS.1-1/3850
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pmental status of any physical process units but also any site-specific constraints

ace conditions, space limitations, etc.

Reliability of Technology .
Technological reliability will be evaluated based on the ability of a given technology to meet

specified efficiencies ce goals and on the probability that technical problems will

Jule delays. As mentioned previously, the emphasis on

result in nonperforma
permanent solutions ﬁce of radioactive and mixed wastes will likely require
consideration of num
information will be usédto the

studies to be completed in Task 5 of the RI providing additional performance data.

gies that are still in a developmental phase. Existing

ent practical, with the results of any laboratory- or bench-scale

Ease of Undertaking Additional Remedial Actions

The ease of undertaking additional remedial be evaluated on the basis of the difficulty

of implementing future remedial actions, the case of the FMPC, the importance

of this factor depends on how the operable units have Been selected within the FS managément

strategy described in Section 2.0. Since the interdependencies of various actions were given
primary consideration in the formulation of operable units (i.e., the operable units were selected
50 as to best achieve an independence of actions across operab) importance of this

evaluation factor has been significantly reduced.

Monitoring Considerations
The ability to monitor the effectiveness of each alternative will be evaluated. The evaluation will

consider the exposure pathways that exist and the ability to adequately monitor these individual

pathways. The evaluation will also consider the risks of exposure that exist should:monitoring:be

inadequate to detect the failure of various components of each alternative.

PIT/FSWKPLN/TS.1-1/8/3/90
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, pprovals, and/or notifications are necessary for the implementation of the alternative.

The evaluation will consider the following:

4.7.3 Availability of Necessary Services and Materials
The availability of services and materials will onsider several issues, including the availability of

off-site treatment, storage, or disposal capaci
specialists; and availability of the proposed

bility of necessary on-site equipment and

for each alternative.

Availability of Treatment, Storage, or Disposal Services

The availability of off-site treatment/storage/disposal services will be evaluated on the basis of the

following:
»  Auvailability of services

e Locations of services

‘e Capacities of available services relative to FMPC

with respect to each
alternative

« Effects of lack of availability on implementation

The evaluation will include consideration of all necessary off-site services. for each alte
Those: alternatives associated with mixed waste will likely be severely constrained by th

off-site treatment, storage, and disposal services.

PIT/FSWKPLN/TS.1-18/8/50
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es may be developed which include the need for specialized equipment and

) technical personnel. Each alternative will be evaluated with respect to the
equipment requirements and the availability of equipment as well as the need for specially trained
or experienced personnel to set up or operate the equipment, or to implement a specific

{ nticipated need to consider innovative and possibly unproven
at the FMPC could exacerbate the need for specialized

component of an alte

technologies for som

equipment and expe

The current or projected availability of technologies that are included in each alternative will be
evaluated as well as their status (e.g., proven, pilotscale only, etc.) with respect to the proposed
ure of future technological developments

required before full-scale application is
ability to obtain the technology on a com

time frame for full-scale availability, and the

48 COST

4.8.1 Cost Documentation

The cost evaluation will include:

e Documentation of costs for each of the alternati
» Present worth and sensitivity analyses

Capital costs, both direct (construction) and indirect (nonconstruction and overhead), and

operation and maintenance (postconstruction) costs will be considered in the detailed:eyal

of alternatives, as appropriate. Costs will be developed within an accuracy of plu;
minus 30 percent. The following is a listing of the types of costs to be included in the

4

PIT/PSWKPLN/TS.1-1/8/3/90
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- construct all facilities associated with an alternative)

- Equipment costs (primary and secondary equipment needed to enact
the remedy; these remain until the remediation is complete)

;lopment costs (land purchase and site

prep
- Build costs (process and nonprocess buildings, utility
conn chased services)

- Relocation expenses (femporary or permanent accommodations for
affected nearby residents--not expected at Fernald)

- Disposal costs (transportation
materials)

isposal of waste and construction

- Expenses associated with an
FMPC plant operations t

e  Capital Costs (Indirect):

- Engineering expem (administration, design, construction super-
vision, drafting, and treatability testing)

/, temporary shutdown of
ke construction activities »

- Legal fees and license or permit costs (administtative and technical
costs of obtaining licenses and/or permits to ins

- Start-up and shakedown costs (costs incurred du remedial action.

start-up)
- Contingency allowance (funds to cover unforeseen circumstances)

e Operation and Maintenance Costs (Annual Costs):

- Operating labor costs - Wages, salaries, training, overhead, and
fringe benefits of labor needed for postconstruction operations

PIT/FSWKPLN/TS.1-1/8/390
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Maintenance materials and labor costs - Costs for labor, parts, and
other resources required for routine maintenance of facilities and
equipment

Auxiliary materials and energy - Costs of such items as chemicals
and electricity for treatment plant operations, water and sewer
services, and fuel

- Costs to treat or dispose of residuals from

- Purch; - Sampling costs, laboratory fees, and profes-
: ities such as monitoring that may be necessary

- Administrative costs - Administrative costs not included under other
categories:

- Insurance, taxes, and licensi ts - Costs of such items as lia-
ing fees for certain technolo-
ntingépcy funds - Annual payments
into escrow funds to cover costs of anticipated replacement or
rebuilding of equipment and any large unanticipated operation

and maintenance costs

- Rehabilitation costs - Costs for maintaining T struc-
tures that wear out over time

conducted at
levels remain at

- Costs of periodic site review - Costs for site
least every five years if wastes above health
the site’

48.2 Present Worth and Sensitivity Analyses

In addition to the development of cost estimates, the cost evaluation will include

analysis. The present-worth analysis for each alternative will be used to evaluate expe
that accumulate over different time periods by discounting all future costs to a commoy; base year.
The following assumptions will be used in the completion of the analysis:

PIT/FSWKPLN/TS.1-1/8/3/90
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year will be the current year

Discount rate of 5 percent (before taxes and after inflation)

30-year period of performance, unless a more appropriate period is
stipulated for a given action

If necessary and appr esent-worth analysis for a remedial alternative will be
ity analysis. The need for a sensitivity analysis will be based upon the

e assumptions used to develop the present-worth analysis for

subjected to a cost se
degree of uncertainty
each alternative. Part n will be given to the identification of factors in alternatives
for which small changes in the cost values of the factors may result in significant changes in
overall costs of the alternative. If a cost sensitivity analysis is completed for an alternative(s), the

following factors will be used as sensitivity par; ers, as appropriate:

¢ Effective life of the alternative,

»  Operation and maintenance

e Duration of cleanup in terms of both pfoject duration and the time to
achieve the cleanup goals

 Volumes of contaminated material to be handled
uncertainties

» Alternative design assumptions and parameters

+ Discount rate

49 STATE ACCEPTANCE
The evaluation of state acceptance is designed to address the technical and adminis

and concerns of the state of Ohio regarding the alternatives under consideration.
the RI/FS at the FMPC, the OEPA is an active participant in project reviews along wi
U.S. EPA. The OEPA is provided with work plans, data reports, and other project d

for review and comment. Periodic technical information exchange meetings are also

PIT/FSWKPLN/TS.1-1/8/3/90
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ely input of the OEPA in the RI/FS process. Therefore, state concerns regarding
been and will continue to be incorporated into the project as it develops. The

ce of each alternative for the FMPC will likely be

the detailed evaluation of alternatives for each operable unit.

Information on co
fragmentary and inco:
The designated foru
of the Proposed Pla ;, public concerns will be fully addressed. For purposes of
Task 13, the evaluation of community acceptance of each alternative will be based solely on

community positions on specific alternatives that.have been documented during the FS process.

PIT/FSWKPLN/TS.1-1/8/350
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LICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

One of the major concerns in the development of remedial action alternatives for sites which are
- being investigated under CERCLA is the degree of human health and environmental protection
afforded by each alte NCP and U.S. EPA policy state that in the process of the

development and sel

ial action alternatives, primary consideration should be given
the ARARSs as defined by the NCP and amended by SARA.
o make CERCLA remedial actions consistent with pertinent

to alternatives that a

federal standards, requirements, riteria, or limitations that are determined to be legally applicable
or relevant and appropriate. Also included is the provision that state ARARs must be met if they

are more stringent than federal requirements.

SARA defines an ARAR as:
. Any standard, requirement,: limitation under any
federal environmental law.

. Any promulgated standard, requirement, criteria, or limitation under a state
environmental or facility siting law that is more stringent than the
associated federal standard, requirement, criteria;:or:dimitation

: d be legally applicable
to a remedial action if that action was not undertaken pursuan CERCLA. Federal statutes,
from which ARARs are derived, that are specifically cited in CERCLA include the Solid Waste
Disposal Act (SWDA), the Toxic Substances Control Act (TSCA), the Safe Drinking Water Act
(SDWA), the Clean Air Act (CAA), the Clean Water Act (CWA), and the Marin
Research and Sanctuaries Act (MPRSA). Relevant and appropriate requirements-are

Applicable requirements are those federal and state requireme

federal and state human health and environmental requirements that apply to circumst suffi-

ciently similar to those encountered at CERCLA sites wherein their application would

PIT/FSWKPLN/TS.1-13-3-90 -
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U.S. EPA has also indicated that other federal and state criteria, advisories, and guidance, as well
as local ordinances, be considered as appropriate in the development of remedial action
alternatives. These type ements have been termed factors to be considered (TBC) and

broad classifications, as follows:

. Chemical-Specific ARARs - Usually health- or risk-based numerical values
or methodologies which, when applied to site-specific conditions, result in
the establishment. of numerical values for each chemical of concern. These
values establish the acceptable nt or concentration of a chemical that
may be found in or discharged; mbient environment.

placed on the concentration of a
y because they occur in special

o Location-Specific ARARs
chemical or the conduct o
locations.

. Action-Specific ARARs - Usually technology- or activity-based
requirements or limitations on actions taken with respect to waste
management and site cleanup.

SARA identifies six circumstances under which ARARs may be

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

. Compliance with the ARAR is technically impracticable from an enpi-
neering perspective. '

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

PIT/FSWKPLN/TS.1-1/8-3-90
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The ARAR is a state requirement that the state has not consistently
ipplied (or demonstrated the intent to apply consistently) in similar
‘ircumstances.

Compliance with the ARAR will not provide a balance between

protecting human health and the environment and the avaﬂabnhty

of Supcrfund money for response at other facilities. (This waiver is
for Superfund-financed remedial actions under

In this section, the .
for further discussions
completed to the extent practical without the consideration of risk-based issues that will be

addressed in the risk assessment.

5.2 PRELIMINARY IDENTIFICATION O
The estabhshment of final federal and state

alternatives for each operable unit at the E

or the evaluation of remedial action

a progressive, multistep process involving

interactive discussions among DOE, the U.S. EPA, and the OEPA. The purpose of this section is
to identify a comprehensive, preliminary list of ARARs. Many of the identified ARARs may
eventually be found not to be applicable or relevant and appropri in operable units at

the FMPC; others may be added based on subsequent discussio

r regulatory changes.

Table 5-1 presents federal and state laws from which ARARs a
and which have been preliminarily identified for the FMPC RI/ES:: These laws have been broken
down into their respective groupings, as follows:

. Chemical-Specific
. Location-Specific

TBC requirements are derived

Action-Specific
TBCs

A brief description of each entry is also provided in Table 5-1. More extensive descript

presented in the following sections.

PIT/FSWKPLN/TS.1-1/3-3-90
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TABLE 5-1
SUMMARY LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
 REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Chemical-Specific ARARs

Requirement Description
Resource Conservatio ary Act Sets standards applicable to hazardous waste
(RCRA), Subtitle C ( 901, et. seq.) treatment, storage, and disposal
Safe Drinking Water
seq.) :
a. Maximum Contaminant Levels (MCLs) Remedial actions may provide cleanup to the
b. Maximum Contaminant Level Goals - MCLs considered pursuant to SARA Section

(MCLGs) 121(d)(2)(A)(ii)

Clean Water Act Ambient Water Quality
Criteria (33USC1313, et. seq.)

Remedial actions may involve discharge to
surface waters

190 establishes radiation dose limits
e public of annual dose equivalents not

EPA Regulations for Environmental
Radiation Protection Standards for Nucles

Power Operations (40CFR190) to exceed 25 mrem to the whole body

EPA Regulations for Health and Estabhshes c]canup hmxts for uranium and

Environmental Protection Standards for thorium soil and groundwater

Uranium and Thorium Mill Tailings

(40CFR192)

Clean Air Act (42USC7401, et. seq.) :

a. National Ambient Air Quality Standards Identifies pritary and secondary standards
(NAAQS) for six criteria pollutants for six "criteria pollutants® (i.e., lead,
(40CFRS0) particulates)

b. National Emission Standards for : Provides annual limits of 10 mrem/yr (whole
Radionuclides Emissions from DOE body) for air emissions from

Facilities (40CFR61, Subpart H)

c. National Emission Standards for Radon Provides annual limits for air emi
Emissions for U.S. DOE Facilities radon from DOE facilities
(40CFR61, Subpart Q)

PIT/FSWKPLN/TS.1-153-3-90
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TABLE 5-1 (Continued)
LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Chemical-Specific ARARs (Continued)

Requirement Description

NRC Licensing Requ Provides for protection of the general

Disposal of radioactiv population from releases of radioactivity
(<25 mrem/yr)

NRC Regulations for 8t Establishes dose limits in unrestricted areas

Protection Against Radiation (10CFR20) _ (10CFR20.105-106) and for waste disposal
i (10CFR20.301-302)

Provides for protection of the general public
from releases of radioactivity (<25 mrem/yr)
and establishes disposal performance criteria
r nuclear fuel and high-level and

ansuranic radioactive wastes

Environmental Radiation Protection
Standards for Management and Disposal of
Spent Nuclear Fuel, High-Level and

Transuranic Radioactive Wastes (40CFR1

PIT/FSWKPLN/TS.1-1/8-3-90
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TABLE 5-1 (Continued)
LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Chemical-Specific ARARs (Continued)

Requirement Description

Ohio Regulations

a. Air Pollution Escape, releases, emissions to open air
OAC3745-17-07 Non-degradation policy
OAC3745-17-05 Particulate emissions to air
OAC3745-17-07 Fugitive dust emissions
OAC3745-17-08 ' Emissions of organics to air
OAC3745-21-07 Air quality

b. Water Pollution
OAC3745-81 Drinking water rules, sets MCLs for
gross alpha, beta and radium 226 and

radium 228

OAC3745-1 Water Quality standards, 3745-01-4(D)
- sets the criterion applicable to all waters,
3745-01-05 sets forth the antidegradation
policy ers, 3745-01-21
ignations for the Great
er, 3745-1-32 (c) (9)
es uranium from the

c. Other Regulations Ohio ation Protection Standards
OAC3701-38 _ provide concentration limits for discharge
of radioactive materials into air or water
in unrestricted areas

PIT/FSWKPLN/TS.1-13-3-90
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TABLE 5-1 (Continued)
LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Location-Specific ARARs
Requirements Description
Rivers and Harbors Remedial alternatives may effect the
(33CFR320 to 327) Great Miami River
Ohio Location Stand Governs the location of hazardous waste
18) treatment, storage, or disposal with

respect to seismic conditions and
floodplains

The effects of No Action and the
construction, demolition, and discharge
activities must be considered if
endangered species are located in an
area impacted by Operable Unit 4

Fish and Wildlife Improvement Act of
1978 (16USC742, et. seq.)

Regulations of activities affecting waters COE regulations apply io both wetlands

of the U.S. (33CFR320 to 329) : and navigable (33CFR320-329), and for
Ohio (OAC3745-32) waters

Endangered Species Act of 1978 - £  Action and the

(16USC1531, et. seq.)

Fish and Wildlife Coordination Act Provides for coordination of the impacts
(16USC1531, et. seq.) . on wetlands and protected habitats

PIT/FSWKPLN/TS.1-1/8-3-90
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TABLE 5-1 (Continued)
LIST OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Action-Specific ARARs

Requirements Description

OSHA Requirements { Required for workers engaged in on-site
. remedial activities ‘

Alternatives include discharge to surface
waters

Clean Water Act :
Ambient Water Qualit:
(33USC1313, et. seq.)

Provides standards for discharge of
radionuclides to unrestricted areas (air
and water) a variety of waste disposal
requirements (Licensed materials) and
sets guidelines for surveys, personnel
monitoring, and other radiation safety

NRC Régulations for Standards for
Protection Against Radiation (10CFR20)

equirements
EPA Regulations for Health and Provides standards for control of residual
Environmental Protection Standards for radioactive materials from inactive
Uranium and Thorium Mill Tailings i sites
(40CFR192) :

EPA Regulations for National Emission to air emissions from
Standards for Radionuclide Emissions

from DOE Facilities (40CFR61)
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TABLE 5-1 (Continued)
Y LIST OF POTENTIAL APPLICABLE OR RELEVANT AND
PRIATE REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Action-Specific ARARs (Continued)

Requirement

Description

Environmental Radia
Standards for Manag,
of Spent Nuclear Fue
Transuranic Radioact
(40CFR191)

Domestic Licensing of Byproduct,
Source, and Special Nuclear Material
(10CFR40, Appendix A)

Safe Drinking Water Act (40CFR141 to
149)

Ohio General Radiation Protection
Standards (OAC3701 to 70)

Ohio Radiation Protection Standards
(OAC3701-38)

Hazardous Waste Transport
(OAC3745-53-11)

Ohio Regulation of Noxious Exhalations,
Obstructions, or Pollution of Water
Sources, or other Nuisances (ORC 3767)

PIT/FSWKPLN/TS.1-1/8-3-90

Provides for protection of the general
public from releases of radioactivity (<25
mrem/yr) and establishes disposal
performance criteria for nuclear fuel and
high-level and transuranic radioactive
wastes

Provides siting, design, and monitoring
requirements
Establishes MCLs for potential drinking

water sources .

Applies to all facilities that receive,
possess, use, store, transfer, etc., any

Iternatives may include offsite

oxious odors, smells, or
f water courses and other
nuisances.

Prohibits noxious odors, smells, or
pollution of water courséi
nuisances.
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TABLE 5-1 (Continued)
Y LIST OF POTENTIAL APPLICABLE OR RELEVANT AND
PRIATE REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

Requirement

Description

Executive Order 1199 Protecti
Wetlands

Threshold Limit Values, American
Conference of Governmental Industrial
Hygienists

Radioactive Waste Management
(DOE Order 5820.2A)

Radiation Protection of the Public and
the Environment (DOE Order 5400.5)

Radiation Protection for Occupational
Workers (DOE Order 5480.11)

CERCLA Program (5400.4)

Hazardous and Radioactive Mixed Waste
Management (5480.2) (December 13,
1982)

PIT/FSWKPLN/TS.1-1/3-3-90

This order may affect the administrative
ability of alternatives which cause
disturbance or destruction of wetlands

Set requirements for air concentrations

during remedial activities

Sets requirements for management of
radioactive wastes at DOE facilities

: Sets requirements for protection of the

public and the environment from
radioactive materials at DOE facilities

Sets reguirements. for protection of
ation and radioactive
facilities

irection for DOE to
a CERCLA program

Establishes hazardous waste management
procedures for facilities operated under
authority of the Atomic Energy Act of
1954, as amended
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TABLE 5-1 (Continued)
Y LIST OF POTENTIAL APPLICABLE OR RELEVANT AND
PRIATE REQUIREMENTS AND GUIDANCE TO BE CONSIDERED

TBCs (Continued)

Requirement Dacnptlon
Environmental Prot nd Establishes the requirements and
Health Protection Inf¢ rting procedures for reporting and
Requirements (5484.13 4, investigating matters of environmental
1981) ' protection, safety, and health protection
significant to DOE operations

Quality Assurance (5700.6B) (September
23, 1986)

Establishes DOE’s quality assurance
program

PIT/FSWKPLN/TS.1-1/8-3-90
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§ and other criteria, advisories, or guidelines include the following:

., and 40 CFR141 to 149) - Establishes
Maximum Contaminant Levels (MCLs) which are enforceable standards for
chemicals in public drinking water supplies. They not only consider health factors

- but also the economic and technical feasibility of removing a contaminant from a
water suppl
for several ¢

s that do not consider the technical feasibility of
e SDWA also authorizes the following programs:

Control (UIC) Program
rogram
- Wellhead Protection Program

Toxic Substances Control Act 15U§£22601 et .. and 40CFR702 to 799 -

Regulates the use and disposal of p

., as amended and
and standards for identification,
{

Resource Conservation and R

40CFR260 to 279) - Establishes 4l

management, and disposal of h

Federal Water Pollution Control Act, as amended by the Clean Water Act (33

USC1251, et seq., and 40CFR104 to 140) - Governs point-source discharges
through the National Pollutant Discharge Elimination System (NPDES), dredge

and fill activities which may degrade or disturb wetl t aquatic habitats,
and oil or hazardous substance spills to waters of th

Ambient Water Quality Criteria - Criteria for 64 ch
1980, pursuant to Section 304 (a)(1) of the CWA.

protection of human health from exposure to chem drinking water, from
ingestion of aquatic biota, and for the protection of freshwater and saltwater
aquatic life.

Regulation of Activities Affecting Waters of the United States (33CFR320 to

329) - U.S. Army Corps of Engineers (COE) regulations that are appli
wetlands and navigable waters.

PIT/FSWKPLN/TS.1-13-3-90
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. Endangered Species Act of 1978 (16USC1531, et seq.) - Provides for consideration

in the impacts of remedial actions on endangered and threatened species.

. Clean Air Act (42USC4701, et seq.) - Through the National Ambient Air Quality
Standards (NAAQS), it identifies primary and secondary standards for six "criteria”
pollutants, and through the National Emission Standards for Radionuclides
Emissions from DOE facilities (40C

air emissions from DOE facilities.

introduced into the general environment as a result of operations which are part of
the nuclear fuel cycle.

Wastes (40CFR191) - Applies to radiation doses r
in the general environment as a result of the manag

~ transportation) and storage of spent nuclear fuel or
at any facility regulated by the NRC or at any dis

iacility operated by DOE.

. U.S. EPA Regulations for Health and Environmental Pfotection Standards for
Uranium and Thorium Mill Tailings (40CFR192) - Applies to the control of

residual radioactive material at designated processing or repository sites under
Section 108 of the Uranium Mill Tailings Radiation Control Act of 1978:and:
restoration of such sites following any use of subsurface minerals under*S
104(h) of the above-referenced act.

PIT/FSWKPLN/TS.1-1/8-3-90
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lishes standards for protection against radiation hazards arising out of
es under licenses issued by the U.S. Nuclear Regulatory Commission (NRC)
“issued pursuant to the Atomic Energy Act of 1954, as amended, and the
Energy Reorganization Act of 1974.

. The Atomic Energy Act of 1954 (42USC2011, as amendedl -‘Authorim the

conduct of at gy activities.

criteria for the land disposal of radioactive wastes.
ia] Nuclear Material lOCFR4O

5.4 STATE OF OHIO ARARs
The state of Ohio ARARs and other criteri

OEPA to manage federal environmental

ies, or guidance include the authority of the
e OEPA shares several responsibilities

with other Ohio agencies including the atural Resources (ODNR), and the

Public Utilities Commission:

. Ohio Water Pollution Control Act (ORC Chapter 6111) - OEPA has the authority

to administer all of the federally mandated water discharge programs, including the
NPDES programs for all source categories (OAC 37 Hrough 3745-33-05),
and an effective pretreatment program (OAC 3745

developing extensive solid and hazardous waste regu ns (OAC 3745 Chapters 27
through 70). These programs are administered by
Division of OEPA.

. Water Quality Standards of OAC 3745-1) - Ohio has developed water quality
~ standards applicable to state surface water (OAC 3745-1-04), an antidegradation
policy (OAC 3745-1-05), and has designated water use criteria for all m;
water bodies (OAC 3745-1-07 to 32). Specific criteria for chemical concent
have so far only been established for Lake Erie and the Ohio River.

TG
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ing Water Rules - The rules for public drinking water are set forth in OAC
1-01 to S5 and include MCLs. OAC 3745-82 sets secondary contaminant
rds.

‘Water Well Installation - For new wells intended for human consumption, well
installation is regulated under OAC 3745-9 by OEPA and ODNR.

. The Underg;ound Injection Well Control Program - Approvals for injection wells
DNR and OEPA. The requirements for permits to inject

h in OAC 3745-34.

to establish and enforce rules regarding private water
Department of Health under OAC 3701. The

h roverns plan approvals, procedures, construction, and
abandonment for pnvate water systems (OAC 3701-38). Community and public
water supply systems are governed and approved by the OEPA under OAC 3745-83
to 95.

. Radiation Standards - Standards
materials associated with ionizing
Department of Health under OA

ection and handling of equipment and
are governed by rules set by the Ohio

5.5 GUIDANCE TO BE CONSIDERED (TBCS)

Because ARARs may not exist or are not sufficient to protect human health and the environment

at a CERCLA site, it is necessary when determining cleanup r irements or designing a remedy

to evaluate nonlegally binding or promulgated criteria, adviso , or policies for

protective cleanup levels. The U.S. EPA and support agenci ippropriate, identify other
advisories, criteria, or guidance to be considered for a particulay remediation activity. This "to be
considered” category consists of advisories, criteria, or guidan at are not ARARs and were

developed by U.S. EPA, other federal agencies, or states.

The application of ARARs to the FMPC is complicated by the fact that DOE and

(particularly uranium) have been exempted from most environmental regulations. Fr

radiological standpoint, DOE has been primarily self-regulating for environmental acti and

has established its own policies for environmental monitoring, waste disposal, and limi

PIT/FSWKPLN/TS.1-1/8-3-90
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yrimary federal TBCs presently being considered is given below.

ents - Presents toxicity data for specific chemicals for use in
ts. Also considered applicable are Cancer Potency Factors
oses (RFDs) provided in the Human Health Evaluation

Groundwater Protection Strategy - Documents U.S. EPA Policy to protect
groundwater for its highest present or potential beneficial use. The strategy
designates three categories of grou I:

contamination and are eithe
drinking water. e

f Drinking Waters and Waters Having
other Beneficial Use: Waters that are currently used or that are potentially
available for use. :

Beneficial Use: Class 3 groundwater units are ft
following two subclasses:

a. Subclass 3A includes groundwater units thaf highly to intermediately
interconnected to adjacent groundwater uni; a higher class and/or surface
waters. They may, as a result, be contributing to the degradation of the
adjacent waters. They may be managed at a similar level as Class 2
groundwaters, depending upon the potential for producing adverse effects on
the quality of adjacent waters.

b. Subclass 3B is restricted to groundwater units characterized by a |
interconnection to adjacent surface waters or other groundwater u
higher class within the Classification Review Area. These groun
naturally isolated from sources of drinking water in such a way th

PIT/FSWKPLN/TS.1-1/8-3-90
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little potential for producing adverse effects on quality. They have low
resource value outside of mining or waste disposal.

Order for CERCI.A Program (5400.4
“to implement a CERCLA program.

. DOE Order for Radiation of the Public and the Environment (5400.5) (February 8,

1990) - Establishes standards and requirements with respect to protection of the
public and nt against radiation.

Draft) - Provides direction for DOE

ous and Radioactive Mixed Waste Management (5480.2

. DOE Order for Environmental Protection, Safety, and Health Protection
Information Reporting Requirements (5484.1) (February 24, 1981) - Establishes

the requirements and procedures for reportmg and investigating matters of
environmental protectlon, safety, ar
operations.

DOE'’s quality assurance progr:
. DOE Order for Radioactive Vflastc Mana.gement (5820.2A) (Scptcmbér 26, 1988) -

Establishes policies and guidelines for the management of radioactive waste and
contaminated facilities.

« - DOE Order for Radiation Protection for Occupati
(December 21, 1988) - Establishes standards and reqs

mcnts wnth respect to
protection of the occupational worker against radiati

5.6 APPLICATION OF ARARs TO THE FMPC
The application of ARARSs is to determine if remedial action is necessary, to determine remedial

objectives and to select remedial actions.

The presence of both hazardous chemicals and radionuclides at the FMPC, as well as the lack of
specifically applicable precedent cases, introduce particular complexities to the applica
ARARs to the FMPC. Considerable interpretation of ARARs and their applicability

PIT/FSWKPLN/TS.1-13-3-90

82



o
0D
DD
~1

FS Work Plan

Date: August 10, 1990
Section 5.0

Page 18 of 21

I rach potential exposure scenario requiring careful, site-specific analyses as part of
the

5.6.1 Sources of Chemicals and Radionuclides
The sources of hazardous chemicals are those site facilities or environmental media (air, surface

water, etc.) that are didates for remedial action at the FMPC. In some instances,

specific cleanup levels ly applied to the source. A case in point is the need to

obtain acceptable con  groundwater already containing contaminants. In most
instances, however, r jination at a source will be related to an increase in the
concentration of the t receptor locations using environmental transport models. In
such cases, the application of ARARs will center on projected concentrations at the receptor

locations and their associated risk rather than s measured at the source. This approach

requires the most rigorous technical examinat; assumptions in the selection and

interpretation of ARARs as discussed furthe n 5.6.3.

5.6.2 Pathways to Receptors
The acceptable levels of exposure at a receptor location can only be related back to a cleanup

level at the source if each component of the exposure scenario is identified and analyzed. These

ncy, and exposure
numerous agency

components include migration pathways, exposure pathways,

duration. Applicable requirements do not exist for pathway de
guidances and precedent cases can be interpreted as relevant ang appropriate requirements.

Considerable uncertainty in the pathways analysis remains, howe due to the following:

. Potential differences in the pathways of radionuclide exposure versus hazardous
chemical exposure from the same source :

. Differences in DOE and U.S. EPA technical guidance on pathway ana

. Inconsistencies in applications at other sites that are generally similar to, th
critically different from, the FMPC.

PIT/FSWKPLN/TS.1-13-3-90
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he latter two points is the determination of the pathway boundary. U.S. EPA
typically establish the most critical receptor at the controlled bbundary of the
that would appear to be appropriate for the FMPC. DOE guidelines for deriving
contamination leyels at DOE facilities, however, assume the most conservative
"unrestricted access" scenario that considers a hypothetical receptor to reside at the source

location itself. Such ag. ted access condition does not seem appropriate for the FMPC

for current land use differences in a pathway scenario greatly influences the risk

assessment and relat vels. Published guidance documents and previous work at other

lexities associated with the FMPC.,

The potential for different exposure pathways and duration of exposure for radionuclides and
hazardous chemicals must be acknowledged.

scenario may be appropriate for an analysis

mple, the use of an unrestricted access

sure to long-lived radionuclides resulting from
cattle grazing. It may not, however, be rea the assessment of chemical toxicity for a
chemical which decomposes naturally in t. The preceding example reveals the
need to derive the most appropriate pat hat can be consistently applied to both

radionuclide dose assessments and chemical exposure analyses.

5.6.3 Receptor Dose, Exposure, or Risk Levels

- Within the context of the source-pathway-receptor framewor

ipal ARARSs are those

receptor location, or risk level

associated with the establishment of acceptable concentratio
to the receptor. In the case of hazardous chemicals, if no ap ieable requirements are available,
relevant and appropriate requirements (as defined by the U.S. EPA) will be identified. These

may include (but are not limited to) national primary drinking water standards, MCLs, NAAQS,

state water quality standards, and federal AWQC.

PIT/FSWKPLN/TS.1-1/3-3-90
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: are not available for a chemical, the U.S. EPA has provided guidance on the use
.of other chemical-specific advisory levels, such as carcinogenic potehcy factors for
reference doses for noncarcinogens. While not actually ARARs, such reference
levels will be used to determine risk-based cleanup levels in a site-specific approach. In choosing
criteria appropriate for the estimation of potential site-related health risks, variations in duration

and frequency of expos: .considered.

In the case of radion has prepared guidelines for residual radioactivity at formerly
utilized sites to be used to deri

trati

ite-specific concentration levels in environmental media.
Site-specific source co Can be derived for individual isotopes by conducting a pathway
analysis to calculate appropriate source-to-dose conversion factors. These factors are applied to a
basic dose limit of 100 millirem per year com d effective dose equivalent (CEDE) from all
sources at the FMPC. The DOE limit is deté)
a 50-year period. This épproach is recom
Protection (ICRP) and the National Cou A_
(NCRP). It is the most appropriate quantity for s
vicinity of the FMPC. Other dose limits have been promulgated and include: . (1) the NRC'’s

specification for maximum permissible dose (10CFR20); (2) the U.S. EPA’s Uranium Fuel Cycle
dose limits (40CFR190); and (3) the U.S. EPA CAA standar

of receptor limits appropriate to the site-specific conditions and

| for a dose commitment for an individual for
e International Commission on Radiation
ion Protection and Measurements

g radiation doses to individuals in the

3 A final determination
he FMPC will be made

as part of the risk assessment.

In addition to radiation dose limits, radionuclide concentration limits have been promulgated for
specific radionuclides in specific media. In 40CFR192, the U.S. EPA has set forth hmxts for

radium-226 and radium-228 concentrations in soil for inactive uranium and thorium:process

PIT/FSWKPLN/TS.1-1/8-3-90
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and for other radionuclides for which concentration limits can be derived, will be
ted with respect to the site-specific pathways and receptors at the FMPC.
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6.0 MANAGEMENT PLAN AND SCHEDULE

6.1: MANAGEMENT PLAN

As discussed in Section 3.0 of this Work Plan, the FS for the FMPC will be performed as Tasks
10 through 16 of the RI/FS. Tasks 12 through 16 will be performed for each operable unit. The
Joped and periodically updated for the management, control,
efore, be appropriate for the FS portion of the work.

management plan pr
and staffing of the

n for the RI/FS is shown in Figure 6-1. The organization has
a full, operable unit structure, with Operable Unit Managers responsible for the full performance
of both the RI and the FS for their respective operable units. The individual Operable Unit

, Managers report to the RI/FS Technical Mans
units, with the latter individual reporting to

promote integration across the operable

Project Director.

The RI/FS Project Director reports direc
FMPC. In order to insure proper oversight of the RI/FS process, DOE has assigned

istant Environmental Manager at the

environmental staff to each operable unit. These staff positions regularly interact with their
findings, to provide
operable unit RI/FS. DOE’s

prdject counterparts (Operable Unit Managers) to stay abreas

guidance and direction, and to coordinate DOE involvement
management structure for the FMPC RI/FS is shown in Figur
Depending on the complexity of the operable units, separate uals reporting to the
Operable Unit Manager have been assigned responsibility for the everyday activities on the RI
and FS portions of some operable units. The quality assurance and health and safety aspects of
the FS will be the responsibility of the RI/FS Quality Assurance and Health and Saf

respectively.
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FIGURE 6-2
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aff carrying out the individual work elements of the FS have also been segregated
t. The reasons for this staffing strategy are include (1) the capacity to perform
rrent FSs for different operable units; (2) the opportunity to staff the FS for each
operable unit with engineers and scientists with the most relevant expertise; (3) the ability to
assign separate FSs to appropriate contractor offices, thereby allowing for the availability of

additional resources; lowance for each team to attain a comprehensive knowledge of

the data base and issu he corresponding operable unit.
ing the individual FS tasks will be qualified, experienced
individuals in each principal technical area (e.g., environmental engineers, chemical engineers, civil

engineers, environmental scientists, regulatory specialists, etc.).

echnical specialists that provide appropriate
1s have been established for the risk

ic analysis and modeling, data base

Separate from the operable unit teams are
support across all operable units. These t
assessment, ARARs and TBC identificati

management, biological sampling and analysis, and NEPA integration. Each group of technical

specialists is headed by a senior-level Task Manager, who also reports to the RI/FS Technical

Manager to ensure integration and consistency of technical approach:aeross the operable units.

urrent RI/FS reporting
rt of the overall RI/FS

All monthly reports required for the FS will be accomplished th
process. Community relations activities will also be performed &

function, in accordance with the Community Relations Plan.
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TABLE 6-1

REMEDIAL INVESTIGATION AND -
FEASIBILITY STUDY DELIVERABLES SUBMISSION DATES

Initial Screening Feasibility
of Alternatives Report - Study Report*
Operable Unit 1 July 23, 1990 _ March 25, 1991
Operable Unit 2 October 29, 1990 March 25, 1991
Operable Unit 3 September 24, 1990 May 15, 1991
Operable. Unit 4 August 27, 1990 June 4, 1990 November 25, 1990
Operable Unit 5 - April 8, 1991 August 27, 1990 May 15, 1991

* Upon request by DOE, the deliverable da eport may be extended by twenty (20) days.

PIT/FSWKPLN/TS.1-1/8/8/90
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ables and the corresponding submission dates to the U.S. EPA for each operable
umt-»m-»presc;nted in Table 6-1 imd currently remain in effect. Any future changes in this
schedule will require the concurrence of the U.S. EPA, in accordance with the Consent
Agreement.
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