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1.0 INTRODUCIION 

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 U.S. EPA's major 

concerns over potentia a1 impacts associated with past and present operations at the 

DOE'S Feed Materials nter (FMPC) in Fernald, Ohio. Between April 1985 and 

July 1986, conferences 

issues and to identify t 

tween 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 

and U.S. EPA pertaining to environmental i iated with the FMPC. The FFCA was 

entered into pursuant to Executive Order 12 

statutes and implementing regulations. In 

environmental impacts associated with pas 

adequately investigated so that appropriat 

implemented. In response, a sitewide Remedial Investigation and Feasibility Study (RUFS) was 

initiated by DOE pursuant to the Comprehensive Environment Compensation, and 

Liability Act (CERCLA). 

ure compliance with existing environmental 

FFCA was intended to ensure that 

ctivities at the FMPC are thoroughly and 

ns can be formulated, assessed, and 

A Consent Agreement Under CERCLA Section 120 and 1M(a Agreement), that 

amended implementation of the July 1986 FFCA, was entered i 

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 RUFs is now bei 

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

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

Agreement requirements. 

by DOE and the U.S. EPA in 
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of the RVFs is in conformance with current U.S. EPA guidance and the 

a, and considerations set forth in the National Contingency Plan (NCP) and the 

ndments and Reauthorization Act of 1986 (SARA). In particular, the RUFS is 
nducted in accordance with the "Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA" (October 1988) and the "National Oil and 

Hazardous Substances tingency Plan" (4OcFR300) (March 1990). 

A work plan for the si 

After a series of tech 

March 1988 and rece 

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 a 

"Scope of Work for a Feasibility Study: 

FFCA These tasks included: 

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

and negotiations, the final work plan was submitted in 

approval in May 1988. The approved RUFS Work Plan 

1 description of nine tasks specified in the 

Is Production Center," as attached to the 

Task 9 - Description of 
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 RUFS process. To satisfy this requirement, 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 documen 

FS management strategy for the FMPC to reflect the most recent U.S. EPA guidance 

revisions to the NCP, and the Consent Agreement. 

P O  
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of the current FS guidance document was the revision of the FS process to 

provisions and intent of SARk Management initiatives designed to streamline 

ion process within the framework of site-specific needs were also emphasized. 

tasks identified in both the FFCA and the RUFS Work Plan have been revised for 

consistency with the N 

has also been modified 

idance documents; the technical approach to these tasks 

1.2 OBJECI'IVE 

As stated in the RVFs FS is to develop and evaluate remedial 
action alternative(s) to lfare, and the environment from releases or 

threatened releases of hazardous or radioactive substances from the FMPC. The recommendation 

of a preferred remedy or remedies to be imp1 will be made by the DOE to'the U.S. EPA 

based on the findings of the FS. The selecti remedy or remedies will be documented in 

a Record of Decision (ROD) to be issued 

While S A R A  and the 1988 guidance doc 

many procedural requirements were modified and new ones added. In particular, in addition to 

the continuing requirement for remedies to be protective of hu nd the environment 

and to be cost-effective, the guidance now specifies that remed 

ge this basic objective of the FS, 

tion must consider: 

A preference for remedial actions that emplo 
elements, treatment that permanently and si 
volume, toxicity, or mobility of hazardous su 
and contaminants. 

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. 
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. Date: Oaober 10, 1990 

ective of this Work Plan is to present the technical approach that will be used to 

1 FS goals, as established by the NCP, SARA, and U.S. EPA guidance. This 

ach is presented in Section 3.0. A principal element of any FS is the detailed 

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 t 

guidance documents a 

primary balancing, and 

in the FS process and 

latest guidance, a sep 

of the proposed technical approach to this task. 

of nine specific evaluation criteria in the U.S. EPA's 1988 

tablished by the NCP for the criteria, i.e., threshold, 

ue to the critical role of the detailed analysis of alternatives 

gnize significant procedural changes with respect to the 

tion 4.0) has been devoted to a more detailed presentation 

The tasks described and .illustrated in Sectio 

for the FS at the FMPC site. However, it 

multiyear application of this approach on 

facilities to be considered, the complex t 

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 

incremental steps toward a final remedy, has therefore been 

4.0 provide the baseline technical approach 

gnized that the efficacy of a single, 

would be limited by the wide variety of 

ociated with the site, and the stated 

ay be performed as 

A second important objective of the FS Work Plan is to upd 

strategy that will optimally proceed to the final remedy. SUC 

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 th 

Work Plan submittal. 

a1 action management 

A third objective of this FS Work Plan is to preliminarily identi@ the applicable 

appropriate requirements (ARARs) as well as any other requirements to be consider 
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of potential ARARs and TBC requirements at the work plan stage will assist in 

ment of alternatives and will facilitate the establishment of final ARARs and 

ts in conjunction with involved agencies. A discussion of ARARs and TBC 
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 U.S. EPA and the 

Section 6.0 presents th 

been developed consis 

plan and schedule for the FS. The management plan has 

of operable units, as discussed in Section 2.0. 

1.3 OTHER CONSIDERATIONS 

1.3.1 NEPA Inteeration 

The National Environmental Policy Act (NE 

environmental and social impacts associat 

licensed actions be comprehensively evalu 

is implemented. In August 1988, the D 
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 

9 established federal requirements that 

1 actions or federally approved and 

nal alternative is selected and an action 

rder 5400.4 (Draft) to confirm these 

In compliance with DOE Order 5400.4, DOE prepared a NEP 

to establish a site-specific process by which the NEPA-based 

guidelines would be integrated into and satisfied within 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 additiona 

pursuant to NEPA are accounted for in the individual FS reports. Review requir 

contained in NEPA will be met for the alternatives for each operable unit and a 

will be prepared for inclusion in the draft and final FS reports. Based on availa 

the selection of the preferred alternative will take into account the potential cu 

n Plan for the FMPC 
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, 
I 

in conjunction with other operable unit alternatives. The agency and public 

reports will be as required by CERCLA; separate NEPA requirements for 

will be satisfied in conjunction with the CERCLA process. 

1.3.2 Intenation of Removal Actions 

Subsequent to the A 

1 to incorporate CERC 

FMPC. The effect of 

baseline site conditi unt for the interim actions. That is, the detailed 
evaluation of altern able units affected by removal actions will be performed 
under the assumption that the DOE recommended removal actions will be implemented, thereby 

potentially modifying both the nature and ext 

the need for and type of long-term remedia 

NCP, removal actions will be selected to t 

performance of the anticipated long-term 

ission of the FS Work Plan, the U.S. EPA and DOE agreed 

ions into the overall CERCLA management strategy at the 

1 actions on the FS process is the need to redefine the 

he problem being addressed in the FS and 

uired. As required by CERCLA and the 

ticable, to contribute to the efficient 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PlTrnWLNrn. 1 -1flW90 
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20 FEAsIBILITyS"DYMANAGEMENTS"RATEGY 

2.1 

Th 's most recent RUFs guidance emphasizes the need for management initiatives 

designed to streamline the RWS process through the consideration of site-specific conditions and 

needs. Such a site man 

initial scoping phase o 

removal actions are 

separate operable un 

rategy is to be preliminarily developed as a component of the 

t is to consider the remedial action objectives, whether 

ropriate, and whether the site may best be remedied as 

The approved RI/FS Work Plan, which predated the new guidance document, pursued the 

concept of a management strategy throu 

framework. This framework utilized a dual 

actions, related informational needs to per 

tasks to satisfy the informational needs. 

FMPC facilities were individually conside 

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

nt of a sitewide RUFS investigative 

proach to integrate the potential remedial 

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

amework, no attempt was made to 

The objective of the FS management strategy to be presented i 

previous work to more fully satisfy the scoping strategy propos 

guidance document. In particular, a strategy has been develo 

most significant factors affecting the timing and integration o 

n is to extend the 

.S. EPA's October 1988 

p r a t e s  each of the 

ons at the FMPC. 

2.2 DEFINITION OF OPERABLE UNITS 
The development of the FS management strategy began at the time of the RUFS 
preparation with the identification of those units of the FMPC that required co 
potential candidates for remediation. This exercise was eventually carried fo 

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

15 
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perable units were first identified and justified in the August 1988 FS Work Plan 

perable Unit 1: Waste Storage Units 
perable Unit 2 Solid Waste Units 

Operable Unit 3: Facilities and Suspect Areas 
Operable Unit 4: Special Facilities 

Water Courses 

to be consistent with the concept promoted by the 

U.S. EPA--that opera 

specific media, etc., tha 

toward a final remedy. 

ent geographic portions of a site, specific site problems, 

discrete remedial actions comprising incremental steps 

Early in 1989, Operable Unit 6 was made pa 

action for fl environmental media. Other 

definitions also occurred over time as a r 

the sitewide management strategy. The 

able Unit 5 to consolidate the remedial 

t important changes in operable unit 

ut and the progressive refinement of 

f the operable units is as follows: 

Operable Unit 1: Waste Storage Units 

Operable Unit 2: Other Waste Units 
. . . . . . . . . 

Operable Unit 3: Production Area and Suspect ide 
Production Area 

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

Operable Unit 5: Environmental Media 

The definition of operable units, as acknowledged by the FS team at the time of 

this updated FS Work Plan and consistent with the operable units identified in t 

Agreement, is presented in the following sections. 

PlT/FsWKpLNrn. 1 -1n 0&90 

’ 16 
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for the disposal of radiological and (to a lesser 

wastes from FMPC operations. Related facilities that contain similar waste types 

ithin this context, the following facilities are included in Operable Unit 1: 

Bum Pit 
Waste Pits 1 through 6 

Although areas surrou cilities are not considered an integral part of Operable Unit 

ided 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 

overall source control action for a given wast 

The categorization of these units into a d 

similarities in remedial technologies and t 

remedial actions at each waste storage un actions will focus on source control 

since the receptor environments are being separately addressed under Operable Unit 5. If an 

action is deemed necessary at any or all of the waste storage u 

selected primarily on the specific properties of the waste mater 

requirements. 

unit was highly dictated by the expected 

multiple interrelationships in the 

nologies will likely be 

associated regulatory 

2.2.2 ODerable 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 e 
being addressed. The principal difference in this case has its basis in an allowan 

EPA that special types of facilities are exempted from the SARA-based prefere 

actions that reduce the toxicity, volume, or.mobility of wastes. One type of exe 

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

' 
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e following units were considered to fall into this category and are included in 

and South Lime Sludge Ponds 
Fly Ash Pile 

SanitaqLandfill 
Abandon& Fly Ash Pile and Southfield Area 

Originally, the scrap m 

proposed to be includ 

anticipated disposition. 

included in this operable unit; however, they are now 

Unit 3 due to their physical characteristics, location, and 

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

straightforward and widely practiced tech 

Unit 1. The preferential use of treatment 

waste units, and the range of acceptable a1 

types of minimum source control actions. 

pared to those associated with Operable 

may not be practicable for such solid 

uld focus on containment options or other 

2.2.3 ODerable Unit 3 - Production Area and SusDect Areas Outside of Production Area 

Operable Unit 3 encompasses the FMPC Production Area and other suspect areas outside of the 

Production Area. For purposes of defining Operable Unit 3, t n Area is bounded by 

the security fence and buffer zone on the north, south, and e ded on the west by 

the single fence, and does not generally include the waste pit o 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 

the miscellaneous discarded materials and equipment overlying the former drum 

the Plant 1 Drum Storage Pad. A basic assumption of Operable Unit 3 is that 

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

18 
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. . . . . . . . . . . . . 

Plan and Spill Prevention, Control, and Countermeasure (SPCC) Plan will 

current or future potential releases from underground storage tanks, 

ms, piping, and other types of facilities. Nevertheless, if the combination of RI 

edge 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 continuin incorporated into Operable Unit 3. 

The Suspect Areas w 

FMPC property andlo 

environmental release 

passed by Operable Unit 3 are specific areas within the 

f-ways where past activities may have led to an 

the localized soils and perched groundwater, or to the 

facility itself if it is currently abandoned. These media can possibly be outside the FMPC 

property boundary as in the case of soi the wastewater treatment area 

incinerator. The following is a list of suspec rrently being addressed under Operable 

Unit 3: an area within the east buffer zon 

training area, the flagpole area to the sout 

indicates that the flagpole in question m 
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. 

11 to the Manhole 175 pipeline, the fire 

inistration building (new information 

ated north of the current security fence; 

ound and a suspected 

corner of the Waste Pit 

2.2.4 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 in 

Unit 4 are the two K-65 silos (Silos 1 and 2) and the metal oxide silo (Silo 3). 

(Silo 4) has been included but it has never been used for waste storage and 

past, present, or potential for future releases of contaminants. 
. . . . . . . . . 
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nal disposition for the associated materials and the selection of a final remedy 

en by the risk assessment due to the relationship between the action taken and 

rt-term and long-term exposures. Any type of stabilization or treatment 

be highly specific to the unit being remediated and will likely require laboratory 

and bench-scale testing to conf i i  its applicability and effectiveness. 

Operable Unit 5 inclu 

environmental recepto 

onmental media that represent pathways and/or 

potentially affected by FMPC contaminants. Each of the 

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

Groundwater: Includes t i Aquifer (Le., the regional 
aquifer) throughout the st 
to the South Plume Area 
action. Perched groundwa 
units will also be incorpor 

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 
control, which is the focus of other operable uni 

Paddys Run: Similar to the Great Miami River, 
consideration of the effects of leakage from Pad 
regional aquifer. 

Stormwater Outfall Ditch: Similar to Paddys Run. 

appropriate consideration given 

ddressed under other operable 
t of a separate removal 

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

20 
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: Although air is still considered to be an integral part of Operable 
t 5 as per the Consent Agreement, it is anticipated that this medium 
be eliminated as a candidate for direct remediation. To accomplish 

his, it will have to be demonstrated that the air pathway does not 
urrently represent an unacceptable dosehealth 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 

11 still be evaluated as part of the FS for other . 

Although each media 

grouped together for t 

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

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

environmental and/or public health standar 

parate types of remedial action technologies, they have been 

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

pplicable to each medium. 

Based on these three points, it is expected 

with the last source operable unit (Oper 

possibly changing with time), but the results of all other facets of the RUFS will play an important 

role in the FS for this operable unit. 

le Unit 5 will be completed concurrent 

t only are the issues complex (and 

strategy- a-series of FSs logically developed and spread over a &&year ......... ......... 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 RUFS for the 
entire FMPC. . .  ......... 

The recommended Fs management strategy for the FMPC, consisting of the sel 
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edule (see Section 6.2). Although the intent and commitments of this 

egy are clear, the programmatic and institutional complexities associated with 

be recognized so that adequate flexibility can be maintained. Among the compli- 

re the uncertain status of plant operations, multiple and sometimes overlapping 

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

remediation. 

The technical approac uct of an FS is described in Sections 3.0 and 4.0. Within the 

context of the p r o p s  ment strategy,. this technical approach will be applied to each 

of the resultant oper 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 conditio essive findings of the RI. 

22 



I 



FS Work Plan 
Date: October 10, 1990 
Section 3.0 
Page 1 of 22 

. . . . . . . . . . 

TECHNICAL APPROACH: OVERALL FEASIBILITY SI'UDY 

3.1 

Th 

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

those required under CERCLA and S A R k  The general components of an FS were initially 

outlined in the origina 

document, ."Guidance 

FMPC was based prim 

guidance document, i 

and October 1988, the U.S. EPA issued new draft guidance documents for conducting R m s  

under CERCLA In addition, the NCP 

contained therein have been incorporated in 

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

ber 1985) and further clarified in the April 1985 U.S. EPA 

Studies Under CERCLA" The RUFS Work Plan for the 

ecifications of the original NCP and the 1985 U.S. EPA 

h the scope of work attached to the FFCA. In March 1988 

rch 1990. The significant changes 

Work Plan for the FMPC. 

In the completion of an RI/FS for any si 

overall project framework that is develop 

updated based on the progressive findin 

the framework, termed the FS Management Strategy, for the FMPC. Such a formal strategy is 

necessary for the FMPC site because of the larger number (ap 
candidates for remedial action which must be addressed in the 

be performed in accordance with an 

g of the project and periodically 

tion 2.0 of this Work Plan discussed 

0) of specific 

. . . . . . . . . 

The remedial action planning strategy for the FMPC is essentia g strategy that has 

been reviewed, reconsidered, and updated as the RVFS procee to take into consideration new 

developments in the project. It has focused to a large degree upon the characterization of media- 

based remedial actions in combination with the individual physical units to identi 
"operable units" for the development and evaluation of the final remedial action 

Additionally, the streamlining options provided in the latest FS guidance document ha 

evaluated and incorporated, as appropriate, into the project. Certain componen 

e 
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... 

a basis for completion of the FS, such as the development of the operable unit 

are continuing activities as part of the ongoing FS for each operable unit. 

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 ind 

approach to achieve 

1988 guidance docum 

of the FS into the fo 

Alternatives, and Detailed Analysis of Alternatives. These are further divided into the following 

U.S. EPA's 1985 guidance document in effect at the time of 

on 1.0, however, it has been necessary to update the technical 

the Consent Agreement, the NCP, and U.S. EPA's October 

ce document divides the procedures required for completion 

egories: Development of Alternatives, Screening of 

activities: 

Development of Alternatives 

- Identify potential treatm ies and 
containment/disposal r residuals or untreated 
waste 

- Screen technologies 

- Assemble technologies into alternatives 

- Identify action-specific ARARs 

Screening of Alternatives 

- Screen alternatives as 'necessary to reduce th 
will be subjected to detailed analysis 

- Preserve an appropriate range of remedial action options 

Detailed Analysis of Alternatives 

- Further refine alternatives, as necessary 

- Analyze alternatives against nine defined criteria 

Prr/PswKPLNKiG.1-l/l0-90 

. . . . . . . . . 
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Compare alternatives against each other 

Th rocess for the FMPC consists of the following seven tasks: 

Task 10 - Feasibility Study Work Plan 
Task 11 - Development of Alternatives 
Task 12 - Initial Screening of Alternatives 
Task 1 
Task 1 rred Alternatives 
Task 1 
Task 1 

The remainder of this 

The specific elements to be included in the FS, the rationale for their inclusion, the level of 

cribe the current technical approach on a task-by-task basis. 

any the FS report will be discussed. 

The FS Work Plan submitted in August 1 ated FS Work Plan presented herein, 

ach, management plan, and schedule 

for the FS, fulfill the requirements of Task 10 of the approved RUFS Work Plan for the FMPC 

and the provisions of the Consent Agreement. 

3.3 TASK 11 - DEVELOPMENT OF ALTERNATIVES 

In December 1988, a report entitled "Development of Alternati 

(formerly Task 12) was submitted to the U.S. E P A  The foll 

asibility Study" 

escription of the work 

performed under that task (as contained in the report) is included to provide a complete €3 

Work Plan which describes the FS at the FMPC. Since the task is already completed, and all of 

the operable units have progressed to the next task, Initial Screening of Alternati 

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

25 
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. . . . . . . . . 

of the development of remedial action alternatives for each operable unit at 

alternatives were selected to protect human health and the environment and 

of appropriate waste management options such as source control, off-site 

, and on-site remedial action, as appropriate. The development of alternatives was 

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

Prelim ation of remedial action objectives 
. . . . . . . . . . . . . . . , . 

era1 response actions 

volumes and areas of mediabastes 

ning of remedial technologies and 
technology process options 

Evaluation of technology pr 

Assembly of alternatives 

Each of these activities, including the un 

remedial actions, was .accomplished within the framework of the previously discussed FS 
Management Strategy. The following are brief discussions of the technical scope of work 

ment of operable units for application of 

associated with the above six activities. 

3.3.1 Activitv 11.1 - Preliminaw Identification of Remedial A c t h  O'biectives 
. . . . . . . . 

Remedial action objectives in the form of media-specific or o unit-specific goals for 

protecting human health and the environment were identified on public health and 

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

applicable guidance and regulatory standards. The remedial action objectives sp 

operable unit were based upon: 

Contaminant(s) of concern 

Exposure pathway(s) and receptor(s) 

2 6' 
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hat the remedial action objectives were dependent upon the identification of 

nt and appropriate requirements (ARARs), which were still under 

time Task 11 was completed, remedial action objectives were not finalized in 

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 

This activity consisted ation of general response actions that satisfied the 

. General response actions were designated on a media- 

specific or contaminant-specific basis to address one or more of the following types of potential 

problems at the FMPC 

Waste sources (solids, liq 
Leachate generation and 
Groundwater contaminati 
Surface water contaminat on or release 
A i r  releases and effects . _ _ _ _  
Contaminated sediments and soils 
Facilities representing a potential environmental release 

General response actions represent broad categories of respons 

to a contaminant or medium and include the following: 

e taken with respect 

No actiodinstitutional controls 
Treatment 
Containment 
Removal 
Disposal 
Combination of the above . . . . . . . 

. . . . . . . . . 

In subsequent activities associated with this task, specific technology types and techn 

options were identified and evaluated for the above types of general response activiti 

27 
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f media to which 

actions may be applied. The information was developed from data generated 

d during the development of the current situation document. The information 

was developed, as appropriate, on an operable-unit basis in accordance with the Fs Management 

Strategy. The tabulati ' the identification of media and the documentation of areas or 

volumes. Characteriza 

the media were provid 

and properties of materials, concentration levels, etc.) of 

iate, with respect to the remedial action objectives. 

3.3.4 

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

applicable technologies such that a preferred 

selected for incorporation into more broad- 

applicable technology types (e.g., chemica 

(e.g., precipitation and ion exchange as a 

on the preliminary remedial action objectives (Task 11, Activity l l . l ) ,  appropriate general 

response actions (Task 11, Activity 11.2), and the volume/area and characteristics of the media 

Process ODtions 

hnologies can be logically and justifiably 

ial alternatives. A list of potentially 

d technology process options 

cal treatment) were first identified based 

(Task 11, Activity 11.3). 

After the master list of potentially applicable technology types ogy process options was 
. . . . . . . . . 

developed, an initial screening of the technologies was comp 

technologies that were subjected to a more formal and detail 

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 impleme 

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

educe the number of 

ning in the next activity. 

This initial screening was accomplished through a focused review of available li 

technology as well as from discussions with knowledgeable engineers, scientists, and 
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. . . . . . . . . . . . . . . . . . . . . 

ecessary documentation of the initial screening decisions will be provided in the 

h operable unit. The result of this broad-based screening was the refinement of 

potentially applicable technologies to a smaller list, including both technology 

ology process options that can be effectively used at the site. At least one process 

option from each effective technology type, as well as a no-action response, survived the 

This activity involved t f those technologies which remained under consideration 

tivity 11.4. As indicated, the remaining 

technologies included at least one representative p r o w s  option from each effective technology 

type and a no-action response. The goa 

pinpoint the most appropriate process option 

1 of technology evaluation was to 

remaining technology type. 

Prior to the evaluation, additional informa 

the more detailed evaluation. The infor 

technology with respect to the following criteria: 

nologies was developed as a basis for 

,oped to allow an evaluation of each 

Effectiveness 
Implementability 
Cost 

The evaluation again focused on the general response actions 

rather than on the sitewide FMPC remediation. The evaluati 

factors, with less effort toward both implementability and cost, and were completed in a relatively 

qualitative form. The following paragraphs discuss the considerations that were included in these 

corresponding operable unit 

hasized the effectiveness 

evaluations. 

. ... .. 

PlT/FswKPLNxiG. 1 -1n 04-90 
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ness, which received the most emphasis, included consideration of the 

Potential effectiveness of technology types or technology process options in 
handling the estimated areas or volumes of media and in meeting the 
contaminant reduction goals identified in the general response actions 

ogy in protecting human health and the 
struction and implementation phase 

gy with respect to the contaminants and conditions 

Imdementabilitv Evaluation 

The implementability evaluation focused prim 

implementability, such as the availability of d 

considered, but with less emphasis, since t 

screening of technologies (Activity 11.4) 

effectiveness. 

institutional issues related to 

cilities. Technical implementability was also 

as already considered in the initial 

verlaps with the previous evaluation of 

Cost Evaluation 

Estimates of relative capital and operation and maintenance co 

estimates were qualitatively developed (high, medium, or low) 

the technologies. 

loped. The cost 

of comparisons among 

3.3.6 Activitv 11.6 - Assemblv of Alternatives 

The last activity in the development of alternatives was the assembly of technology types and/or 

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

response actions and technology process options representative of various technology 

each medium or individual unit were combined to form alternatives for the operable u 

Alternatives developed included representatives of the following, including comb 

. . . . . . . . . . . . . . . . . . . 
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riate treatment alternative(s) 
riate containment alternative(s) 

. . . . . . . . . . . . . . 
The representative process option in the alternative was used as the basis for subsequent 

screening of the alternatives. If the alternative remains an option after the alternative screening, 

further differentiation 

Alternatives for the FS 
options will occur as a part of the Detailed Evaluation of 

After the full set of a 

documentation includ 

document the logic behind the assembly of general response actions into specific remedial action 

alternatives. Information such as the followin 

ssembled, a description of each was prepared. This 

ecessary to adequately describe the alternative and to 

Location and type of activities, i 

Estimates of quantities involved 

Identification of technology p 
similar process options in the alternative, if appropriate 

Management options for handling of residuals 

3.4 TASK 12 - INITIAL SCREENING OF ALTERNATIVES 

The initial screening of alternatives will consist of the identifica 

alternatives for remedial action at the FMPC site. The initiati 

of remedial alternatives assembled as part of Task 11. The screening of alternatives will be 

accomplished by the completion of the following three specific activities: 

Refinement of alternative definition 
Preliminary evaluation of alternatives 

. .  Screening of alternatives 

31 
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f the definition and description of alternatives will be an expansion of the 

red as part of the Assembly of Alternatives (Activity 11.6). The preliminary 

the process in which the initial comparison of technical performance and cost is 

e alternatives. Alternative screening will be the process of deciding which alterna- 

tives are preferential, thereby reducing the number to be retained €or detailed analysis. 

Streamlining provisio * 

which this FS Work P1 

a1 terna tives. 

rated into the most recent U.S. EPA FS guidance document, upon 

ased, will be appropriately incorporated into the screening of 

Each of the three pr 

the following paragraphs. 

of the Initial Screening of Alternatives is further discussed in 

. . . . . . . 

The refinement of the definition of alterna 

on the volumes and areas of the media of 

us on providing more detailed information 

n the sizes and capacities of the 

matives. The interactions of potentially 

contaminated media will also be more closely evaluated as part of this activity, since an 

understanding of these relationships will be necessary for preparing the refined definition of 
alternatives. Any changes in the remedial action alternatives n the progressive 

refinement in the definition of operable units will also be mad t in the FS process. 

. 

The following specific information will be developed, as appro 

a1 terna tives: 

h of the various 

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

Size and configuration of removal, 

Flow rates for treatment options 

treatment, or containment systems 
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1 requirements for construction of treatmendcontainment technologies, 
ng staging requirements for materials 

ces for disposal options (e.g., transport distances to off-site 
enddisposal facilities and distances for discharge pipelines) 

Time frame for achievement of treatment, containment, or removal goals 

3.4.2 

In the screening evalua 

evaluated in terms of t 

atives characterized by the refined definition will be 

Short- and long-term implementability 
Short- and long-term cost 

Within this framework, short-term refers to t 

term refers to the time after the remedial a 

uction and implementation period and long- 

The purpose of this screening is to furthe 

subjected to detailed analysis as part of the next task. While the alternative screening is more 

general than the subsequent detailed analysis, it will be sufficie 

significant advantages and disadvantages among the alternatives 

screening and- the subsequent Detailed Analysis of Alternatives 

emphasis in comparison will be between similar alternatives, 

forward for further analysis, while the detailed analysis will 

alternatives. 

r of alternatives that will be 

inction between the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

The effectiveness of each alternative will be evaluated based on the effectiveness 

human health and the environment and in reducing the toxicity, mobility, or volume o 

contaminants involved. 
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bility of each alternative will be evaluated on the basis of the following: 

Ability to construct, reliably operate, and meet 
logy-specific regulations until a remedial action is complete 

Administrative Feasibility: Ability to obtain regulatory approvals, availability 
of off-site treatment/disposal capacity, and availability of specific equipment 

The cost evaluation wi 

costs and will be based 

estimating guides, an te information. Cost estimates will be similar to those to be 

developed for the detailed analysis (Task 13), but will be less detailed and for the purpose of 

relative comparisons of the various alternativ 

ideration of both capital and operation and maintenance 

nit costs, vendor information, typical cost curves, cost 

evaluation data among the alternatives 

lternatives with the most favorable 

will be adopted by DOE for conducting 

this comparative evaluation. The ranking system involves the assignment of rating values between 

1 and 5 for each of a series of distinct evaluation factors. The 

the CERCLA effectiveness and implementability decision crite 

and the identification for further conside 

ctors correspond to 

Effectiveness: 

- Short-term protection of human health . . .. - 
- 
- 

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

- Reduction of  mobility, toxicity, or volume of waste 

Implementabilitv - Technical Feasibility: 
. .  - Constructability 

- Operational reliability 
- Maintenance 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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ility to meet technology-specific regulations 

- Availability of seMces 
- Specialized equipment and personnel 

Modification of the im 

effectively account for 

operable unit. 

factors may be appropriate for some operable units to most 

technical and programmatic issues peculiar to a given 

Rating values are assigned to the selected factors for each alternative. The rating value 

assignments, although quantitative in nat 

and the overall characteristics of the remed 

is considered unfavorable for a given altern 

Likewise, if a particular evaluation factor 

assigned to that factor for that specific a 

distinguish between varying degrees of unfavorable and favorable criteria. 

ctive and are based on both experience 

ternatives. If a particular evaluation factor 

ng value of "1" is assigned for that factor. 

ighly favorable, a rating value of "5" is 

g scores of "2" through "4" are used to 

The individual rating values are added to provide a total score 

possible score for the set of factors given above is 25 for effect' 

ability, for a total of 60. The total score is used to rank the alt 
preference and to eliminate the least preferred alternatives fro 

Detailed Analysis of Alternatives (Task 13). 

rnative. The highest 

for implement- 

order of overall 

The cost evaluation of the initial screening process is used to eliminate those alte 

have estimated costs that greatly exceed the costs of other alternatives, but which 

greater public health, environmental, or engineering benefits as measured by the 

ranking system. Cost, however, will not be at the screening stage to choose between 

that include treatment as a principal element and nontreatment alternatives. 

PTTIFswKPLNm.l-ln 0-8-90 
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nsent Agreement, a Screening of 

rt will be prepared at the completion of Task 12. This report, which will be 

ch 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 th 

preferred candidates 

lternative screening in Task 12 can be considered as the 

tion at the FMPC. Task 13 will consist of the development 

Detailed Analysis of 

Alternatives will be accomplished by the completion of two specific activities: 

Refinement of alternative definition 
Comparison of each alternative hed evaluation criteria 

3.5.1 

Definitions of alternatives will be refined, 

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 development of cost 

estimates with an accuracy of plus 50 percent to minus 30 per 

will include the following, as appropriate: 

Preliminary design calculations 
Process flow diagrams 

Preliminary site layouts 

sary to complete the Detailed 

tion to be developed 

Sizing of key process components 

Development of assumptions, limitations, and uncertainties 
. . . . . . . . . . . . . . . . . . . . . . . . . . 

3.5.2 Activitv 13.2 - Comparison of Alternatives with Evaluation Criteria 

In accordance with the current FS guidance document, each alternative will be 

basis of (Le., compared against) the following nine criteria: 
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n of human health and the environment 
liance with ARARS 

. Primary Balancing Criteria: 
. . . . . . . . . . . . . . . . . . . 

- Long-term effectiveness and permanence 
bility, or volume 

a 

- State acceptance 
- Community acceptance 

The first two criteria (i.e., overall protection . 

compliance with ARARs) are considered 

order to be eligible for selection. (An ex 

obtained for a specific ARAR.) The eva tiveness of protection with respect to 

human health and the environment will be based on a composite of factors assessed under other 

criteria, particularly long-term effectiveness and permanence, sh 
compliance with ARARs. 

health and the environment and 

teria that each alternative must satisfy in 

ule is allowed where a waiver can be 

tiveness, .and 

The next five criteria (i.e., long-term effectiveness and permane ion of toxicity, mobility, 

or volume, short-term effectiveness, implementability, and cost) Primary Balancing Criteria for 

the evaluation of alternatives. These criteria encompass the principal technical, cost, institutional, 

and risk concerns. In the evaluation of alternatives, these criteria will be conside 

even though evaluations will be developed individually for each criterion. 

The last two criteria (state acceptance and community acceptance) reflect state 

and public concerns and apparent preferences for certain alternatives and are consider 
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a. The OEPA has been and remains an active participant in the review of RUFs 
rts. The concerns of the state are, therefore, being addressed as the project 

ng the performance of Task 13, alternatives may not be thoroughly evaluated 

the community acceptance criteria since available information is often limited until 

the time that the FS report is issued for public comment. There remains a requirement, however, 

to evaluate community 

unit. 

acceptance as part of the Record of Decision for each operable 

A detailed discussion 

Section 4.0. The ana 

discussions and supporting tabulations and figures, as necessary. The discussion for each 

alternative will include a description of the a1 

each criterion. 

res for the detailed evaluation of each alternative is given in 

a1 alternatives will be documented in the form of narrative 

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

criteria are typically accounted for in the alternative selection process; however, the full 

incorporation of state and community concerns and acceptance 

Responsiveness Summary for the Record of Decision, followin 

Proposed Plan. The advantages and disadvantages of each alt 

natives will be identified and summarized. The summary will 

strengths and weaknesses of each altemative, effects of variat 

differences (qualitative and/or quantitative) among alternatives. This analysis will be used as a 

basis to evaluate the tradeoffi among alternatives. The results of this evaluation 

identify the "preferred alternative" for remediation of each operable unit at the 

subject to the concurrence and approval of the U.S. EPA 

comment period on the 

tive to other alter- 

tation of relative 
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' both the Detailed Evaluation of Alternatives and the Evaluation and Selection 

Alternative in Task 14 is the determination of cost-effectiveness. A working 

t-effectiveness is that, if the incremental costs and incremental benefits become 

rtionate, then the more costly alternative can be eliminated from further 

consideration. While cost is a quantifiable criterion, a major area of potential criticism for any 

decision based on th e qualitative, subjective method typically used to rank the 

effectiveness, impleme oxicity/mobility/volume reduction criteria. 

In order to achieve so antification for the latter four criteria, thereby allowing the 

development of an " re" to compare against a "cost score," DOE will incorporate 

an analytic hierarchy methodology into Task 14. Not only will the resultant quantification of the 

cost-effectiveness evaluation provide clar 

application of a uniform methodology across 

selection of the most appropriate remedial 

lternative selection, but the 

units will ensure consistency in the 

for each operable unit. 

The method to be applied to the alterna 

Hierarchy Process (AHP) developed by Saaty (1980). The AHP has been successfully 

implemented on several Oak Ridge National Laboratory waste cleanup projects (Richter Pack, 

1987) and a number of other projects (Golden et al., 1990). A tage of the AHP is 

that it allows for both quantitative input (e.g., chemical and rad centrations) and 

qualitative judgment (Le., professional judgment on the implem f a  remedial action). 

Application of the AHP will involve four major steps: 

is a modification of the Analytic 

1. Develop a hierarchy of criteria to be used to select a remedial alternative 

2. 

3. 

Determine weighting factors for each criterion 

Compile information needed to evaluate remedial alternatives with res 
each other and to the criteria 

Synthesize input data using AHP to identify the remedial alternative with t 
most favorable overall ranking 

4. 
.... 
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ERCLA requirements, the criteria mentioned in Step 1 have been defined to be 

iveness, long-term effectiveness and permanence, implementability, and the 

city, mobility, or volume through treatment. 

Step 2 will require that weighting factors be assigned to 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 able engineers and scientists with direct, applicable CERCLA 

experience. .In a m r  NCP [Section 300.430(Q(l)(ii)(E)], the weighting factors will 

emphasize long- term nd permanence and reduction in toxicity, mobility, or volume 

through treatment. 

being considered simultaneously. A scale of 1 to 9 will be used for the pair-wise comparisons, as 

follows: 

e considered one pair at a time so that only two criteria are 

Rating Descrb tion 

1 
3 

A and B "are equally i 
A is "weakly more impo 

5 
7 
9 

A is "strongly more important than" B 
A is "demonstrably more important than" B 
A is "absolutely more important than" B 

A variety of experienced professionals involved in the RVFS pr 
rating values to the four criteria. The use of a large number o 

that biased perspectives might play in the determination of we 

ed to assign the 

will reduce the effect 

Step 3 will be performed by individual operable unit FS teams at this level of the evaluation since 

detailed, operable unit-specific data will be required. All of the alternatives will 

each other simultaneously rather than pair-wise. It will be possible to rank altern 

qualitative basis or on a quantitative basis, incorporating a variety of input data to d 

alternative. This analysis will consider the preference for treatment as a princip 
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ff-site land disposal of untreated waste as stated in the NCP [Section 

to perform the necessary numerical operations on: (1) the previously 

developed hierarchy of criteria; (2) the previously determined weighting factors for the criteria; 

h remedial alternative. The result is a 

numerical "effectiven rovides a relative quantitative ranking of the alternatives. 

ks 11 through 14, including the 

identification of a "preferred remedial action alternative," will be prepared. To the degree 

that outlined in the U.S. EPA's 

3-1. The report will be provided to the guidance document. This outline is present 

US. EPA in accordance with the terms of t 

A final FS report will be prepared which incorporates the comments of the US. EPA and the 

OEPk The final FS report will be issued as specified in the Consent Agreement. 

3.9 ADDITIONAL REQUIREMENTS 
The FS reporting requirements end with the Final Feasibility St 

been designated as a primary document in the Consent Agree 

compliance with the Consent Agreement, however, additional 

subsequent to the issuance of the FS report. These include the Proposed Plan (Task 17) and the 

Responsiveness Summary for public comments received on the Proposed Plan (T 

Proposed Plan has been designated as a primary document for purposes of the 

Agreement. In addition, DOE is committed to prepare the Draft Record of D 
in its role as the lead federal agency for the RUFS. These three documents wi 

each of the operable units. 

(Task 16), which has 

4 1  
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TABLE 3-1 

FEASIBILITY !STUDY REPORT OUTLINE 
(P-mw 

EXECUTIVE SUMMARY 
1.0 

, GANIZATION OF REPORT 

ORMATION (Summarized from RI Report) 

1.2.3 

1.2.4 Contaminant Fate and 

1.2.5 Baseline Risk Assess 

Nature and Extent of Contamination 

2.0 IDENTIFICATION AND SCR TECHNOLOGIES 

2.1 INTRODUCTION 

2.2 REMEDIAL ACTION 0 
Presents the development of remedial action objectives for each medium of 
interest (Le., groundwater, soil, surface water, air, etc.). For each medium, the 
following should be discussed: 

- Contaminants of interest 
- Allowable exposure based on risk assessment 
- Allowable exposure based on ARARs- 
- Development of remedial action objectives 

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 
PROCESS OPTIONS - For each medium of interest, describes: 

2.4.1 

2.4.2 

2.3 GENERAL RESPONSE ACTIONS - 

2.4 

Identification and Screening of Technologies 

Evaluation of Technologies and Selection of Representative 
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TABLE 3-1 
(Continued) 

3.0 LOPMENT AND SCREENING OF ALTERNATIVES 

3.1 DEVELOPMENT OF ALTERNATIVES 
Describes rationale €or combination of technologies/media into alternatives. 
Note: This discussion may be by medium or €or the site as a whole. 

3.2 SCRE TERNATIVES 
3.2.1 

3.2.2 

3.2.2.2 Evaluation 
- Effectiveness 

3.2.3 Alternative 2 

3.2.3.1 Description 

3.2.3.2 Evaluation 

3.2.4 Alternative 3 

3.2.5 Summary of Screening 

4.0 DETAILED ANALYSIS OF ALTERNATIVES 

4.1 INTRODUCTION 

4.2 INDIVIDUAL ANALYSIS OF ALTERN 

4.2.1 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 
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TABLE 3-1 
(Continued) 

4.2.1.2 Assessment (continued) 
- Cost 
- State Acceptance 

4.2.2 

4.2.3 

4.3 COMPARATIVE ANALYSIS 

4.3.1 Overall Protection 

4.3.2 Compliance with 

4.3.3 Long-Term Effectiv 

4.3.4 Reduction of Toxi 
4.3.5 Short-Term Effect 

4.3.6 Implementability 

4.3.7 Cost 

4.3.8 State Acceptance 

4.3.9 Community Acceptance 

4.3.10 Summary of NEPA Compliance Analys' 

5.0 IDENTIFICATION OF PREFERRED R E E D  ON ALTERNATIVE 
BIBLIOGRAPHY 

APPENDICES 

. . . . . . . 
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CAL APPROACH: DETAILED EVALUATION OF ALTERNATIVES 

ents a review of nine tasks that represent the technical approach for the FS 
portion of the sitewide RUFS at the FMPC. A principal element of the FS is Task 13, Detailed 

Analysis of Alternat 

role of this task in t 

with respect to the lat 

to a more thorough p 

Alternatives. 

marily addressed in Section 3.5. However, due to the critical 

well as the need to recognize significant procedural changes 

guidance, a separate section (Section 4.0) has been devoted 

the proposed technical approach to the Detailed Analysis of 

The alternatives selected for detailed analysis will be reviewed to determine if sufficient 

information has been generated for each alte 

Initial Screening tasks to allow for consisit 

and to develop order-of-magnitude cost es 

is insufficient to meet this requirement 

prior to evaluation of the alternative. 

uring the Development of Alternatives and 

n of the evaluation criteria set forth below 

%/-30%). An alternative definition which 

eloped at the begining of this task and 

The detailed evaluation of alternatives will be completed in a 

documents the capacity of each alternative to satisfy the statut 

addressed. These include the requirements of CERCLA and S 

emonstrates and 

nts that must be 

Protect human health and the environment 

Attain ARARS or support grounds for a waiver 

Be cost-effective 

Utilize permanent solutions and alternative treatment technologies 
the maximum extent practicable 
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isfy the preference for treatment that reduces toxicity, mobility, or 
ume as a principal element provide an explanation as to why it 

not 

Ad 

effectiveness and related considerations include the following: 

statutory considerations relative to the recent emphasis on evaluating long-term 

associated with land disposal 

nd requirements of the Solid Waste Disposal 

mobility of hazardous substances and 
constituents and their propensity to bioaccumulate 

Short- and long-term potential for adverse health effects and human 
exposure 

Long-term maintenance cos 

Potential for future remedia the action implemented 
fails 

Potential threat to human health and the environment associated with 
excavation, transportation, and redisposal or containment 

. . . . . . . 

To promote a systematic approach to the evaluation of alternat 

requirements, the following nine evaluation criteria have been 

in the detailed evaluation of alternatives: 

Threshold Criteria 

of these statutory 

the U.S. EPA for use 

- Overall protection of human health and the environment 
- Compliance with ARARs 

Pm/FswKPLNm.I -1flo-8-90 
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nd permanence 
uction of toxicity, mobility, or volume 

. . . . . . . . . . . . . . . . . . . . - Implementability 
-Cost . 

liance with ARARs and the protection of human health 

and the environment criteria relate to statutory findings that must met by an alternative prior to 

its consideration for selection as a remedial a These are Threshold Criteria that draw from 

the findings of the evaluation of the Prima 

Balancing Criteria represents the principal 

and reliability must be comprehensively a 

concerns. The state and community acce 

preferences for alternatives. T h e e  are typically accounted for in the final selection process after 

g Criteria. Evaluation of the Primary’ 

rt of Task 13 in that technical feasibility 

considering cost, institutional, and risk 

eflect agency and public concerns and 

the public comment period on the proposed plan. 

The extent (level of detail) of analysis of the alternatives will 

available data base, the number and types of alternatives remai 

(Task 12), and the level of developmental analysis completed 

activity. The results of treatability studies completed as part of the RI will be incorporated into 

this detailed analysis. 

the extensiveness of the 

om the screening step 

e FS prior to this 

Task 13 will also evaluate environmental impacts associated with the various alte 

NEPA requirements. This evaluation will occur concurrent with, and consistent with, 

CERCLA criteria set forth above. 
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tions discuss the pertinent considerations relative to each of the nine evaluation 

the technical approach to Task 13. The considerations and specifications are 

those presented in the October 1988 RUFS guidance document. 
. . . . . . . . . . . . . . . . . . . . 

4.2 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
The evaluation of overall protection of human health and the environment will consider the 

degree to which each 

environment. The eva 

evaluations against 0th ially: 

tects and maintains the protection of human health and the 

completed based on the composite results of alternative 

Short-te 
Long-term effectiveness and permanence 
Compliance with ARARs 

The analysis will indicate how each alternati 

time frame necessary to achieve these leve 

risks are reduced (e.g., waste destruction, 

protection and reduces risk as well as the 

n. The evaluation will also indicate how 

bility, etc.). 
. . . . . . . 

4.3 COMPLIANCE WITH ARARs 

The evaluation for this factor will be based on an assessment of 

complies with federal and state ARARs and TBC requirements 

alternative, the pertinent ARARS will be identified and the abil 

requirement will be assessed. The October 1988 guidance doc 

categories of ARARs: 

not each alternative 

evaluation of each 

lternative to fulfill the 

Contaminant S-Decific: These define acceptable exposure levels and 
are to be used in establishing remedial action objectives. 

. Action specific: These typically set controls or restrictions for 
particular treatment or disposal activities and include such require- 
ments as the RCRA minimum technology standards. 

48 



FS Work Plan 
Date: October 10, 1990 
Section 4.0 
Page 5 of 19 

: These typically set restrictions within specific 
wetlands, floodplains, historic sites, etc. 

Ot te criteria, advisories, and guidance may be considered in the analysis. These 

involve consideration of federal and state guidelines that are not ARARS, but that have been 

identified as TBC requirements. 

Section 5.0 of this W o  
tentatively identified the FMPC RUFS. 

es more detailed information on ARARs that have been 

4.4 LONG-TERM EFFECTIVENESS AND PERMANENCE 

Long-term effectiveness is a measure of the technical effectiveness of the alternative to protect 

human health and the environment after ach t of the remedial response objectives. The 

long-term effectiveness assessment will focus ffectiveness of each alternative in protecting 

human health and the environment from r ntreated materials remaining on site. The 

long-term effectiveness and permanence ive will be evaluated on the basis of the 

following three analysis factors: 

Magnitude of residual risk 
Adequacy of controls 
Reliability of controls 

4.4.1 Mamitude of Residual Risk 

The evaluation for this factor will be based on the identificatio 

the community and the environment 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: 

ent of risks posed to 
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ure of residuals 

(including treatment residuals and untreated residual 

Quantities 

Characteristics (radioactivity, toxicity, mobility, and bioaccumulation 

- Characteristics (numbers and locations) 

.... Potential risks and impacts 

- Expect* exposure levels 
- Cumulative doses compar imits 

Necessity for five-year revie 

ptable levels 

The magnitude of residual risks will be qualitatively and quantitatively assessed, as appropriate. A 

distinction will be made between on-site workers and the comm 

methodology for this assessment will be consistent with that Eo 

Task 4 of the RI which was detailed in a companion document, 

and the Baseline Risk Assessment, Remedial Investigation an 

of Energy, Feed Materials Production Center, Fernald, Ohio." 

Work Plan: ARARs 

dy, U.S. Department 

Work Plan was prepared to 

conform with the U.S. EPA's "Superfund Exposure Assessment Manual" (1988). The FS risk 

assessment is proceeding in accordance with this Work Plan, with the exception of those changes 

necessary to reflect the most recent U.S. EPA guidance from the following 1989 

"Risk Assessment Guidance for Superfund, Human Health Evaluation Manual 

(2) "Risk Assessment Guidance for Superfund, Environmental Evaluation Ma 
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the established CERCLA methodology for the FS risk assessment occurs for 

Environmental Media. In particular, a difficult issue exists as to the method of 

ing sources from other operable units for purposes of quantifying the residual 

omental  clean-up action taken under Operable Unit 5. The only condition 

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

whatever remedial a 

other sources will re 

consideration. Howe 

clean-up level (i.e., a 

standard should ta 

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 

uated under Operable Unit 5. This would imply that the 

g or future releases to the environmental medium under 

rable Unit 5 FS will likely be driven by a preestablished 

ndard), the evaluation of future compliance with this 
likely, yet conservative future scenario for the source 

iation objectives for each source unit. 

DOE has adopted the latter scenario for 

value of the residual release scenario to t 

methodological noncompliance associat 

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

significant change in the FS decision process would not occur if the continuing releases had been 

retained for purposes of the FS risk assessment. 

5. The justification is that the practical 

ecision process far outweighs the 

change the baseline condition as the 

4.4.2 Adeuuacv of Controls 

The evaluation for this factor will be based on an assessment 

controls (physical, institutional, or other) that will be used to 

at the site in protecting human health and the environment. The evaluation of the adequacy of 

controls will include consideration of the following: 

cy and suitability of 

e residuals or untreated waste 

Type and degree of long-term management required 
(e.g., containment, monitoring, and maintenance) 

Time frame necessary for individual management practices to be 
implemented . . . . . . . . . 
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ility of management practices to meet performance specifications of 

ulties and uncertainties associated with the individual manage- 

4.4.3 Reliabilitv of Controls 

The evaluation for this 

physical, institutional, 

residuals and untreated 

include consideration 

based on an assessment of the long-term reliability of any 

1s implemented to provide continued protection from 

FMPC. The evaluation of the reliability of controls will 

Potential need for replacement components 

Maintenance requirements 

Risks to human health and by the need for 
replacement of systems or co 

The final disposition of the FMPC site a 

under this criterion. 

utional controls will also be addressed 

CERCLA, through the promulgation of SARA, includes a statu 
of those technologies that reduce the toxicity, mobility, or volu 

nce for the application 

and contaminated 

haracteristics of each 

alternative with respect to this statutory 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 residue 
Ability to satisfy statutory preference for treatment . . . . . . . . . 
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. . . . . . . . . . . . . . . . . 

ative will be evaluated with respect to their ability to 

gical threats posed by the operable unit. Any special 

iated with the process to achieve this capability will be considered. The . 

presence of radioactive and mixed wastes at the FMPC will require the consideration of several 

titative determination of the amount (volume or mass) of 

plementing each 

alternative. The potential need to consider both radionuclides and hazardous chemicals will 

introduce additional complexity into this dete 

terminations, as appropriate, of the 

contaminants that could be achieved 

through the 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 chemical toxicity associated with each ra r example, uranium 

toxicity may be found to be an important consideration in the 

the evaluation of remedial actions. 

ment and, therefore, in 

4.5.4 Irreversibilitv of the Treatment 

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

(i.e., reduction in toxicity, mobility, or volume) are irreversible. The evaluation 

and consider those conditions which affect irreversibility. 
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iated with the treatment process in each alternative will be evaluated with 

. . . . . . . . . . . 
Nature of residuals 

Quantities and characteristics (radiological, chemical, and physical) of 

ronmental risks posed by residuals 

4.5.6 

This will include an evaluation of whether the treatment processes address the principal threats to 

human health and the environment and the a 

by the principal threats. The completion of 

input to the evaluation of long-term effecti 

the processes to reduce the hazards posed 

ology-based factor will provide the key 

ussed in Section 4.4. 

4.6 SHORT-TERM EFFECTIVENESS. 

Short-term effectiveness is a measure of the technical effectiveness of the alternative to protect 

human health and the environment over the short term. The s 

will consider the effectiveness of each alternative in protecting 

from the initiation of remedial action activities up to the time 

achieved. The short-term effectiveness of each alternative will , 

following four analysis factors: 

tiveness assessment 

h and the environment 

pome objectives are 

on the basis of the 

Protection of the community during remedial action 

. .  action 

Protection of workers during remedial action 

Environmental impacts associated with implementation of the remedial 

Time frame for achievement of the remedial response objectives 

PlTmwIBLNGG.1-ln 04-90 
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ion and assessment of the risks posed 

and will include consideration of the following: 

Controllability of the risk 
Availabil eness of mitigative measures 

Nature and location of potential receptors 

Risks will be qualitativ 

posed to the communi 

evaluated. Any action 

potential impact to the community. For on-site activities, airborne releases would have the most 

direct potential impact on the community in t 

representing the greatest concern. Short-te 

groundwater would be less likely and coul 

affected. 

tatively assessed as appropriate. At the FMPC, the risks 

nsiderably depending on the types of actions being 

e transport and disposal would likely represent the greatest 

term, with any work involving the K-65 silos 

sociated with soils, surface water, or 

ly mitigated before the community was 

. . . . . . . . . .... 

4.6.2 Protection of Workers durinp - Remedial Action 

The evaluation for this factor will be based on the identification and assessment of risks posed to 

personnel involved in the superv@on and completion of the re 

consideration of the following: 

effort. It will include 

Type and magnitude of risk (e.g., exposure to ra 
compounds) 

Number of exposed workers and duration of exposure 

Controllability of the risk 

Availability and effectiveness of mitigative measures 
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. litatively and quantitatively assessed as appropriate. The presence of radiological 

t the FMPC requires special consideration when evaluating worker protection. 

"as low as reasonably achievable" (ALARA) goals will be evaluated as a critical 

he relative acceptability of a given alternative. For purposes of the FS at the 

FMPC, DOE and Westinghouse Materials Company of Ohio (WMCO) plant personnel and other 

contractor personnel located at the FMPC, will be considered under the category of "worker 

protection," to distingu duals from the community as a whole. 

environmental impacts associated with implementation of each alternative and will include 

consideration of the following: 

Magnitude of the impact 
Duration of the impact 
Avoidability/reversibility of t 
Availability and effectiven easures 

Nature and extent of the impac 

Impacts will be qualitatively and quantitatively assessed, as appropriate. 

The .evaluation for this factor will be based on the determinatio e required to achieve 

ific site areas or 

threats. It will include consideration of the time frame for achievement of the following: 

Protection against public health or environmental threats being 
addressed by a specific action 

The overall remedial response objectives for the specific operable uni 
associated with the alternative being evaluated 

. . . . . . . . . 
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ent will evaluate the technical and administrative feasibility of 

The implementability of each alternative will be evaluated on the 

: technical feasibility, administrative feasibility, and the availability 

of necessary services and materials. 

4.7.1 

The technical feasibili rnative will be evaluated on the basis of each of the following: 

perate technology 

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

evaluated on the basis of both the 

operation. This factor will consider not 

ts but also any site-specific constraints 

difficulties and uncertainties related to co 

such as subsurface conditions, space limitations, etc. 

Reliability of Technology 

Technological reliability will be evaluated based on the ability 

specified efficiencies or performance goals and on the probabili 

result in nonperformance and schedule delays. As mentioned 

permanent solutions and the presence of radioactive and mixed wastes will likely require 

consideration of numerous technologies that are still in a developmental phase. Existing 

information will be used to the extent practical, with the results of any laboratory 

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

nical problems will 

le 

57 



608 
FS Work Plan 
Date: October 10, 1990 
Section 4.0 
Page 14 of 19 

. . . . . . . . . . . . . . 

will be evaluated on the basis of the difficulty 

. In the case of the FMPC, the importance 

pends on how the operable units have been selected within the FS management 

strategy described in Section 2.0. Since the interdependencies of various actions were given 
n of operable units (Le., the operable units were selected 

of actions across operable units), the importance of this so as to best achieve a 

evaluation factor has 

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

consider the exposure pathways that exist and 

pathways. The evaluation will also consider t 

inadequate to detect the failure of various 

lity to adequately monitor these individual 

of exposure that exist should monitoring be 

of each alternative. 

4.7.2 Administrative Feasibility 

The administrative feasibility of implementing each alternative will be evaluated on the basis of 

the coordination requirements with local, state, and federal regulatory agencies from whom 

permits, approvals, and/or notifications are necessary for the im 

The evaluation will consider the following: 

of the alternative. 

Number of agencies involved and the specific req 

Potential permitting requirements for on-site and 
necessary 

Long-term reporting or other requirements 
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several issues, including the availability of 

, storage, or disposal capacity; availability of necessary on-site equipment and 

availability of the proposed technologies for each alternative. 

Availabilitv of Treatment. Storape. or Dismal  Services 

The availability of off- 

following: 

torage/disposal services will be evaluated on the basis of the 

Locations of services 

Capacities of available servi PC needs with respect to each 
alternative 

Effects of lack of availabili 

The evaluation will include consideration 

Those alternatives associated with mixed waste will likely be severely constrained by the lack of 

off-site treatment, storage, and disposal services. 

off-site services for each alternative. 

Availabilitv of Necessary EuuiDment and Suecialists 

Certain alternatives may be developed which include the need 
possibly specialized technical personnel. Each alternative will 

equipment requirements and the availability of equipment as 
or experienced personnel to set up or operate the equipment, or to implement a specific 

component of an alternative. The anticipated need to consider innovative and po 

technologies for some operable units at the FMPC could exacerbate the need for 

equipment and experts. 

equipment and 

aluated with respect to the 

for specially trained 

n 
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... .. 

f technologies that are included in each alternative will be 

as their status (e.g., proven, pilot scale only, etc.) with respect to the proposed 

evaluation will also consider the nature of future technological developments 

required before full-scale application is possible, the time frame for full-scale availability, and the 

mpetitive-bid basis. 

Documentation of costs for each of the alternatives 
Present worth and sensitivity analyses .... 

Capital costs, both direct (construction) and 

opera tion and maintenance (pos tcons truc ti 

of alternatives, as appropriate. Costs will 

minus 30 percent. The following is a listing of the types of costs to be included in the evaluation: 

onconstruction and overhead), and 

considered in the detailed evaluation 

hin an accuracy of plus 50 percent to 

CaDital Costs (Direct): 

- Construction costs (materials, labor, and equipm to 
construct all facilities associated with an altemat 

- Equipment costs (primary and secondary equip 
the remedy; these remain until the remediatio 

- Land and site development costs (land purchase and site 
preparation) 

- Buildings and services costs (process and nonprocess buildings, ut 
connections, and purchased services) 

- Relocation expenses (temporary or permanent accommodations for 
affected nearby residents--not expected at Fernald) 
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isposal costs (transportation and disposal of waste and construction 

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

or permit costs (administrative and technical 
ses and/or permits to install and operate) 

wn costs (costs incurred during remedial action 

all (funds to cover unforeseen circumstances) 

Omration and Maintenance Costs (Annual Costs): 

- Operating labor costs - training, overhead, and 
construction operations 

.Costs for labor, parts, and 
tenance of facilities and 

fringe benefits of labor n 

- Maintenance materials and 
other resources required 
equipment .... 

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

- Disposal of residues - Costs to treat or dispose from 
treatment processes 

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

- Insurance, taxes, and licensing costs - Costs of such items as lia- 
bility and sudden accidental insurance; real estate taxes on pur- 
chased land or rights-of-way; licensing fees for certain technolo- 
gies; and permit renewal and reporting costs 
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Maintenance reserve and contingency 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 equipment or struc- 
tures that wear out over time 

'te review - Costs for site reviews conducted at 
if wastes above health-based levels remain at 

4.8.2 

In addition to the development of cost estimates, the cost evaluation will include a present-worth 

analysis. The present-worth analysis for each alternative will be used to evaluate expenditures 

that accumulate over different time periods by 

The following assumptions will be used in th 

nting all future costs to a common base year. 

Base year will be the current 

Discount rate of 5 percent 

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

If necessary and appropriate, the present-worth analysis for a re 

subjected to a cost sensitivity analysis. The need for a sensitivi ysls will be based upon the 

degree of uncertainty concerning the assumptions used to d nt-worth analysis for 

each alternative. Particular attention 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 a1 

following factors will be used as sensitivity parameters, as appropriate: 

e 

Operation and maintenance costs , 

Effective life of the alternative 
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. .  . 

ration of cleanup in terms of both project duration and the time to 
ieve the cleanup goals 

umes of contaminated material to be handled as related to site 

Alternative design assumptions and parameters 

The evaluation of stat designed to address the technical and administrative issues 

arding the alternatives under consideration. In the case of 

the RUFs at the FMFC, the OEPA is an active participant in project reviews along with the 

U.S. EPA The OEPA is provided with work 

for review and comment. Periodic technical 

promote the timely input of the OEPA in t 

the RVFS have been and will continue to 

evaluation of state acceptance should, th 

throughout the €3 and ROD processes. 

data reports, and other project deliverables 

on exchange meetings are also held to  

. Therefore, state concerns regarding 

into the project as it develops. The 

tforward criterion to satisfy 

4.10 COMMUNITY ACCEPTANCE 

Information on community acceptance of each alternative for t 

fragmentary and incomplete during the detailed evaluation of 

The designated forum for public input is the public comment 

of the Proposed Plan. At that time, 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 t 

that will occur upon issuance 
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LIcABLE OR RELEVANT AND APPROPRIATE REQ- 

or 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 alternative. The NCP and U.S. EPA policy state that in the process of the 

development and selec a1 action alternatives, primary consideration should be given 

to alternatives that att the ARARs as defined by the NCP and amended by SARA 
The purpose of this r o make CERCLA remedial actions consistent with pertinent 

federal standards, ria, 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 mitation 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, criteri 

Applicable requirements are those federal and state requireme 

to a remedial action if that action was not undertaken pursuan 

that are specifically cited in CERCLA include the Solid Waste 
Substances Control Act (TSCA), the Safe Drinking Water Act (SDWA), the Clean Air Act 

(CAA), the Clean Water Act (CWA), and the Marine Protection Research and 

(MPRSA). Relevant and appropriate requirements are those federal and state h 

environmental requirements that apply to circumstances sufficiently similar to those 

at CERCLA sites wherein their application would be appropriate although not 1 

Relevant and appropriate requirements carry the same weight as applicable requirem 

Id be legally applicable 

Federal statutes 

sal Act (SWDA), the Toxic 
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o indicated that other federal and state criteria, advisories, and guidance, as well 

, be considered as appropriate in the development of remedial action 

e types of requirements have been termed factors to be considered ("BC) and 

a site-specific basis. 

ARARs can ad classifications, as follows: 

0 - Usually health- or risk-based numerical values 
hen applied to site-specific conditions, result in 
ical values for each chemical of concern. These 
ble amount or concentration of a chemical that 

to the ambient environment. 

0 Location-SDecific ARARs - Restrictions placed on the concentration of a 
chemical or the conduct of activities solely because they occur in special 
locations. 

0 Action-SDecific ARARs - U logy- or activity-based 
requirements or limitations 
management and site clean 

ken with respect to waste 

S A R A  identifies six circumstances under which ARARS may be waived: 

0 The remedial action is only a part of a total rem 

Compliance with the ARAR will result in a gre 

Compliance with the ARAR is technically im 

the final remedy will attain the ARAR upon co 

0 

health and the environment than alternative o 

0 

neering perspective. 

0 An alternative remedial action will attain an equivalent standard of 

The ARAR is a state requirement that the state has not consistently 

performance through the use of another method or approach. 

0 

applied (or demonstrated the intent to apply consistently) in similar 
circumstances. 

. . . . . . . . . 
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ance with the ARAR will not provide a balance between 
man health and the environment and the availability 
money for response at other facilities. (This waiver is 

ilable for Superfund-financed remedial actions under 
. . . . . . . . . ion 104 of CERCLA). 

In this section, the ARARs for the FMPC are presented for purposes of establishing a baseline 

for further discussions 

completed to the exte 

addressed in the risk 

agencies. The presentation is preliminary and has been 

hout the consideration of risk-based issues that will be 

5.2 PRELIMINARY IDENTIFICATION OF ARARs 
The establishment of final federal and state ARARs for the evaluation of remedial action 

alternatives for each operable unit at the FM 

interactive discussions among DOE, U.S. E 

identify a comprehensive, preliminary list 

involved agencies at an early stage in the 

eventually be found not to be applicable 01 relevant and appropriate to certain operable units at 

the FMPC; others may be added based on subsequent discussions or regulatory changes. 

be a progressive, multistep process involving 

EPA The purpose of this section is to 

initiate the communications among 

ny of the identified ARARs may 

Table 5-1 presents the federal and state ARARs and TBC requ 

preliminarily identified for the FMPC. The ARARs have been 

groupings, as follows: 

into their respective 

0 Chemical Specific 
e Location Specific 
0 Action Specific 
0 TBCS 

. . . . . . . . . 
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TABLE 51 
R RELEVANT AND APPROPRIATE 
TO BE CONSIDERED 

Chemical-Specific ARARS 

Requirement Description 

Resource Conservatio Sets standards applicable to hazardous waste 
treatment, storage, and disposal 

Sets standards applicable to solid waste RCRA/Solid Waste 
(4OCFR24O-257) treatment, storage, and disposal 

Safe Drinking Water Act 

a. Maximum contaminant levels (MCLs) Remedial actions may provide cleanup to the 
b. Maximum contaminant level goals considered pursuant to S A R A  Section 

(4OCFR141- 149) 

(MCLGs) (2)(A)(ii) 

NRC Regulations for Standards for Pro- 
tection Against Radiation (1OCFR20) 

lishes doses, levels, and concentrations 
tricted and unrestricted areas 

(1 OCFR20. 101 - 105) 

EPA Regulations for Health and Environ- 
mental Protection Standards for Uranium 
and Thorium Mill Tailings (4OCFR192) 

Clean Air Act (42USC7401, et. sa-.) 
a. National Ambient Air Quality Standards econdary standards 

its for uranium and 
soil and groundwater 

(NAAQS) for six criteria pollutants 
(-0) particulates) 

pollutants" (Le., lead, 

b. National Emission Standards for Provides annual limits of 10 m r e w  (whole 
Radionuclides Emissions from DOE body) for air emissions (ex m 
Facilities (4OCFR61 Subpart H) DOE facilities 

NRC Licensing Requirements for Land ProGdes for protection of 
Disposal of radioactive Waste (1OCFR61) population from releases 

(<25 mrem/yr) 
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TABLE 5-1 (Continued) 
PIJCABLE OR W A N T  AND APPROPRIATE 
GUIDANCE TO BE CONSIDERED 

Chemical-Specific AR4Rs (Continued) 

Requirement Description 

Ohio Regulations 
a. Air Pollution 

OAC3745-15-07 
OAC3745-17-07 
OAC3745-17-05 
OAC3745-17-07 
OAC3745-17-08 
OAC3745-21-07 

Escape, releases, emissions to open air 
Prevention of air pollution nuisance 
Nondegradation policy 
Particulate emissions to air 
Emissions of organics to air 
Fugitive dust emissions 
Air aualitv 

b. Water Pollution 
OAC3745-81 

OAC3745-31 

OAC3745-1 

c. Radiation Protection 
OAC 3701-38 

I 

ng water rules, sets MCLs for gross 
, beta and radium-226 and radium-228 

requirements for wastewater treatment 
faciiities 

Water Quality standards, 3745-01-4(D) sets 
e to all waters, 3745- 

1-07 presents specific 

n aquatic organisms, 
e designations for the 

standards for radioactive materials in 
receiving waters of the Ohio River 

Ohio Radiation Protection de 
concentration limits for disc 
radioactive materials into air o 
unrestricted areas 

. . . . . . . . . 

PlT/FswKpLNrn.I -1110-8-90 i 
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R RELEVANT AND APPROPRIATE 
To BE CONSIDERED 

Location-Specific ARARs 

Requirement Description 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Rivers and Harbors Ac 
to 327) Miami River 

Ohio Location Standar 

Remedial alternatives may effect the Great 

Governs the location of hazardous waste 
treatment, storage, or disposal with respect 
to floodplains 

Regulations of activities affecting waters of 
the U.S. (33CFR320 to 329) 

COE regulations apply to both wetlands and 
(33CFR320-329), and for Ohio 
5-32) waters 

Fish and Wildlife Coordination Act 
(40CFR6.302) ands and protected habitats 

des for coordination of the impacts on 

. . . . . . . . . 

. . . . . . . . . 

Prr/FswKPLNxiG.I -1flo-8-90 
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TABLE 5-1 (Conthued) 

REQ- AND GUIDANCE TO BE CONSIDERED 
OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 

Action-Specific ARARS 

Requirements Description 

Resource Conservatio Act Sets standards applicable to hazardous waste 
(RCRA) (4OCFR260-2 

RCRA/Solid Waste 
(4OCFR24O-257) treatment, storage, and disposal 

Clean Water Act 
Ambient Water Quality Criteria waters 

treatment, storage, and disposal 

Sets standards applicable to solid waste 

Alternatives include discharge to surface 

(40CFR 104- 140) 

NRC Licensing Requirements for Land 
Disposal of Radioactive Waste (1OCFR61) 

des criteria for siting, decontamination, 
mmissioning, and disposition of uranium 

ngs and wastes (Appendix A) 

NRC Regulations for Licensing of Source' 
Material (lOCFR40) 

des requirements for siting, design, 
operation, closure, and control after closure 
for radioactive waste disposal facilities 

EPA Regulations for Health and 
Environmental Protection Standards for 
Uranium and Thorium Mill Tailings 
(40CFR 192) 

control of residual 
om inactive uranium 

processing 

Ohio General Radiation Protection 
Standards (OAC3701-70) 

......... ......... 
Applies to :&$facilities that receive, possess, 
use, store, transfer, etc., any source of 
radiation 

Ohio Radiation Protection Standards 
(OAC3701-38) 

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

. .  

Air Pollution Nuisances Prohibited 
(OAc3745- 15-07) 

Prohibits air emissions that could iw w n -  .......... ......... ......... ...... ........ 
stituted ,as a public nuisance ...... ........... .......... ...... ....... 
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TABLE 5 1  (Continued) 
R RELEVANT AND APPROPRIATE 
To BE CONSIDERED 

Requirements Description 

Provides considerations for management of 
floodplain areas 

Provides considerations for protection of 

Executive Order 11988 
Management 

Executive Order 11990 
Wetlands wetlands 

Radioactive Waste Management 
(DOE Order 5820.2A) 

Sets requirements for management of 
radioactive wastes at DOE facilities 

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

ts requirements for protection of the 
lic and the environment from radioactive 
erials at DOE facilities 

CERCLA Program (DOE Order 5400.4) 
(Draft) program 

irection for DOE to implement a 

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

Plan for Implementing EPA Standards for 
UMTRA Sites (UMTRA-DOElAL163) 

Technical Approach Document (UNTRA- 
DOE/& 050425) 

Remedial Action Planning and Disposal Cell 
Design (UMTRA-DOE/AL 400503) 

Establishes hazardous waste management 
operated under 
Energy Act of 1954, 

Presents g implementing EPA 

Presents the technical approach used by 
DOE for remediation of uranium mill tailings 
remedial action sites 

. 

. . . . . . . . 
Presents guidance for complyi 
4OCFR192 for planning and d 
design for uranium. mill tailin 
action sites 

. . . . . . . . . 
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Requirements Description 

Project Surveillance a 
(UMTRA-DOE/AL 3 

Presents guidance for surveillance and 
maintenance of uranium mill tailings 
remedial action sites. 

Presents guidance for final covers of 
hazardous waste landfills and surface 

Minimum Technology 
Covers on Hazardous 
Surface Impoundments (EPA) impoundments. 

... 

. . . . . . . . 
I 
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nd other criteria, advisories, or guidelines from specific laws include the 

- 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 

sibility of removing a contaminant from a water supply 
ntly proposed MCL goals (MCLGs) for several organic and 
inking water. MCLGs are nonenforceable guidelines that do 
feasibility of contaminant removal. The SDWA also 

rol (UIC) Program 
- The Sole-Source Aquifer Program 
- The Wellhead Protection Program 

Federal Water Pollution Control Act, As amended bv the Clean Water Act (33USC- 
1251. et. seq. and 40CFR104 to 140) - Governs point-source discharges through the 
National Pollutant Discharge Elimination System ( e and fill activities 
which may degrade or disturb wetlands or other 
substance spills to waters of the United States. 

Ambient Water Qualitv Criteria - Criteria for 64 c 
pursuant to Section 304(a)(l) of the CWA. AW 
human health from exposure to chemicals in dri 
ingestion of aquatic biota, and for the protection of fresh-water and salt-water aquatic 
life. 

oil or hazardous 

tablished in 1980, 
r the protection of 

Y 

waters. 

Endangered SDecies Act of 1978 (16USC1531. et. sea) - Provides for consi 
the impacts of remedial actions on endangered and threatened species. ......... 
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- Provides 
ideration of the impacts on wetlands and protected habitats. 

- Provides for consideration 

0 Clean Air Act (42USC4701. et. seq. and 40CFR61. Subuarts H and 0)) - Through the 
National Ambient Air Quality Standards (NAAQS) it identifies primary and secondary 

pollutants, and through the National Emission Standards for 
om DOE facilities, it provides annual exposure limits from 

r repository sites under Section 108 of the Uranium 
Mill Tailings Radiation Control Act of 1978 and to restoration of such sites following 

pursuant to the Atomic Energy 
Reorganization Act of 1974. 

NRC Criteria Relating to the Operation of Uranium Mills and the Disuosition of 
Tailings or Wastes Produced bv the Extraction or Concentration of Source Material 

0 

e Licensing - Requirements for Land Disposal of Radioactive Waste (10CFR61) - 
Establishes procedures and criteria for the land disposal of radioactive wastes. 

5.4 STATE OF OHIO A R A R s  

The state of Ohio ARARS and other criteria, advisories, or guidance include the 

Ohio Environmental Protection Agency (OEPA) to manage federal environment 

PITFSWKPLNIGG. 1 -1n 04-90 
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. . . . . . . . . . . . . . . . . . . 

several responsibilities with other Ohio agencies including the Department of 

rtment of Natural Resources (ODNR), and the Public Utilities Commission: 

-0EPA has the authority to 
inister all of the federally mandated water discharge programs, including the 

NPDES programs for all source categories (OAC3745-33-01 through 3745-33-09, and 
an effective pretreatment program (OAC3745-3). ORC 61 11 also prohibits pollution 

0 - OEPA has been 
45 Chapters 27 
zardous Waste 

- Ohio has developed water quality standards 
applicable to state surface water (OAC3745-1-04), an antidegradation policy 
(OAC3745-1-05) and has desi 
bodies (OAC3745-1-07 to 32). 

criteria for all major surface water 

e Drinkhe; Water Rules - The rul inking water are set forth by OAC3745- 

for human consumption, well instal- 

81-01 to 55, and includes MCLs. 

Water Well Installation - For 
lation is regulated under OAC3745-9 by OEPA and ODNR. 

sets secondary contaminant standards. 

The Underground Iniection Well Control Propam - Approvals for injection wells are 
required from the ODNR and OEPA The require 
wells are set forth in OAC3745-34. 

Water Svstem - Authority to establish and enforce 
is granted to the Department of Health under OA 
governs plan approvals, procedures, construction, 
systems (OAC3701-28). Community and public w 
approved by the OEPA under OAC3745-83 to 95. 

its to inject fluids via 

ng private water systems 
Department of Health 

Radiation Standards - Standards for protection and handling of equipment and 
materials associated with ionizing radiation are governed by rules set b 
Department of Health under OAC3701-38. 

e Air Pollution Control (ORC3704, OAC3745-15, OAC3745-171- Establishes 
authority of Ohio EPA to regulate and control air pollution within th 
ORC 3704.03. Requires person responsible for any air contaminant 
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y, maintain, and operate such emissions, ambient air quality, meteorological, or 
toring devices or methods as director prescribes. Requires the sampling of 
t such locations, intervals and in a manner which the director prescribes. 

res the maintenance of records and filing of periodic reports with the director on 
ation, size, and height of emissions outlets, as well as the rate, duration, and 

composition of emissions. 

ay not be sufficient to protect human health and the 

environmen’t at a CE necessary when determining cleanup requirements or 

or promulgated criteria, advisories, guidance, or 

The U.S. EPA and support agencies may, as appropriate, 

identify other advisories, criteria, or guidance to be considered for a particular remediation 

activity. This Tl3C category consists of adviso 

developed by EPA, other federal agencies, o 

The application of the ARARS to the FMP 

radionuclides (particularly uranium) have 

From a radiological standpoint, DOE has 

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

of exposure to employees and the public. U.S. EPA regulatio 

disposal of wastes containing radionuclides are under programs 

Tailings Act and the NRC. It should also be noted that DOE 

requirements but fall under the category of TBCs. 

iteria, or guidance that are not ARARS were 

cated by the fact that DOE and 

from most environmental regulations. 

self-regulating for environmental activ- 

e Uranium Mill 

A brief discussion of each of the primary Federal TBCs presently being considered is given below. 

Health Effects Assessments - Presents toxicity data for specific chemi 
public health assessments. Also considered a 

1989). 
(CPFs) and referenced doses provided in the A 
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- Documents EPA policy to protect groundwater for 
est present or potential beneficial use. The strategy designates three categories 

Class 1 - Special Groundwaters: Waters that are highly vulnerable to 
contamination and are either irreplaceable or ecologically vital sources of 
drinking water. 

nd Potential Sources of Drinking Water and Waters Having 
rs that are currently used or that are potentially 

ater not a Potential Source of Drinking Water and of 
Use: Class 3 groundwater units are further subdivided into 

a. Subclass 3A includes groundwater units that are highly to intermediately 
interconnected to adja 
surface waters. The a result, be contributing to the degradation 
of the adjacent wate 
groundwaters, de 
on the quality of 

b. Subclass 3B is res 

roundwater units of a higher class and/or 

ay be managed at a similar level as Class 2 
e potential for producing adverse effects 

dwater units characterized by a low 
degree of interconnection to adjacent surface waters or other groundwater 
units of a higher class within the Classification Review Area. These 

a way that there is little potential for p erse effects on quality. 

DOE Order for CERCLA Program (5400.4) (Draft) direction for DOE to 
implement a CERCLA program. 

(Februarv 8. 1990) - Establishes standards and requirements with respect to protection 
of the public and the environment against radiation. 

ities operated under authority of the Atomic Energy Act of 1954, as amend 

0 
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ocedures for reporting and investigating matters of environmental protection, 

- Establishes 
. .  

a DOE Order for Radioactive Waste Management - (5820.2A) (SeDtember 26, 1988) - 
Establishes policies and guidelines for the management of radioactive waste and 

b 

on uranium 

a 

(December 19891 - Presents the technical approach for remediation of uranium mill 
tailings remedial action sites. 

a 

planning and disposal cell design mill tailings remedial action sites. 

a 

action sites. 

Executive Order 11988 - Presents requirements for federal agencies to protect 
floodplains. 

Executive Order 11990 - Presents requirements for 
wetlands. 

b 

(NRC Rewlatow Guide 1.86) (June 1974) - Establishes acceptable surface radioactivity 
contamination levels for releases of equipment and facilities for unrestricted use. 

5.6 APPLICATION OF ARARs TO THE FMPC 

Many of the potential ARARs identified above will principally apply to the const 

operational aspects of a remedial action. For some operable units, however, a m 

PlT/FswKPLNxiG. 1 -1/l0-8-90 
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will be for the determination of whether an action is necessary and, if so, 

that would be required to adequately protect public health and the 

he FMPC. This determination requires a consideration of the complete source- 

r framework and will ultimately be accomplished within the context of the risk 

assessment. 

The presence of both 

well as the lack of s 

application of ARARs 

applicability can be e 

requiring careful, site-specific analyses as part of the risk assessment. 

micals and radionuclides &e., mixed wastes) at the FMPC, as 

able precedent cases, introduce particular complexities to the 

. Considerable interpretation of ARARs and their 

ch of the three components of an exposure scenario 

For purposes of this discussion, the sources 

those sites or environmental units that are 

us chemicals and radionuclides represent 

idates for remedial action at the FMPC-- 

be established. If site-specific conditions 

warrant such an approach, applicable requirements may be directly applied to the source unit. A 

case in point would be the need to attain MCL standards for groundwater used as a potable water 

supply. 

In most cases, however, the acceptable levels of residual a n t a  

dictated by the corresponding, site-specific impacts on public 

controlling factors become the acceptable levels of dose, expo 

application of either ARARs or an approach employing specific advisory levels will center on the 

exposure point concentrations rather than the source terms. I t  is this approach t 

the source will be 

nvironment. The 

r risk. In such cases, the 

e 

is the most rigorous technical and institutional interpretation and justification for t 

discussed further in Section 5.6.3. 

. . . . . . . . . 
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ure at a receptor location can only be related back to a cleanup 

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

clude migration pathways, exposure pathways, exposure frequency, and exposure 

duration. No applicable requirements exist for pathway definition but numerous agency guidances 

and precedent cases ca 

uncertainty in the path 

reted as relevant and appropriate requirements. Considerable 

emains, however, due to the following: 

0 pathways of key concern to radionuclide exposure versus 

cal guidance (DOE 1988, DOE 1989, DOE 1990) and 0 

USEPA technical guidance (EPA 1988, EPA 1989a, EPA 1989b, EPA 1989c) regarding 
pathway analysis 

Inconsistencies in approach used in 
generally similar to, though critica 

applications at other sites that are 
t from, the FMPC. 

An example of the latter two points is the 

guidance would typically establish the most critical receptor at the controlled boundary of the 

site--a scenario that would appear to be appropriate for the FMPC. DOE guidelines for deriving 

residual soil contamination levels at DOE facilities, however, 

"unrestricted access" scenario that considers a hypothetical 

location itself. Such an unrestricted access condition does not s 

The eventual decision on such a pathway scenario will greatly i 

related cleanup levels and may require considerations that exte 
documents and previous' work at other sites. 

of the pathway boundary. U.S. EPA 

st conservative 

riate for the FMPC. 

nd published guidance 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A related issue is the potential for different exposure pathways for radionuclides 

chemicals that may result in inappropriate pathway scenarios. For example, the use o 

unrestricted access scenario may be appropriate for an analysis of exposure to long-liv 

radionuclides resulting from cattle grazing. It may not, however, be reasonable 
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ty via the ingestion of groundwater. The latter case could result in an MCL 

for all groundwater underlying the FMPC. The preceding examples reveal the 

e most appropriate pathway scenarios that can be consistently applied to both 

se assessments and chemical exposure analyses. The resolution of this and related 

issues are proceeding and a recommended strategy will be proposed for U.S. EPA review. 

. . . . . . . . . . . . . . . . 

Within the context of tor framework, the principal ARARS are those 

acceptable receptor dose, exposure, or risk levels. In the 

plicable 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 st 

standards, and federal AWQC. 

, MCLs, NAAQS, state water quality 

For chemicals for which ARARS are not a 

use and application of other chemical-sp 

for carcinogens or 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 

.S. EPA has provided guidance on the 

Is, such as carcinogenic potency factors 

choosing criteria appropriate for the estimation of potential sit 

duration and frequency of exposure will be considered. 

lth risks, variations in 

. . . . . . . . . 

In the case of radionuclides, DOE has prepared guidelines for 

utilized sites to be used to derive site-specific concentration levels in environmental media. 

Site-specific source concentrations can be derived for individual isotopes'by conducting a pathway 

analysis to calculate appropriate source-todose conversion factors. These facto 

basic dose limit of 100 millirem per year committed effective dose equivalent (C 

limit is determined for a dose commitment for an individual for a 50-year perio 

is .recommended by the International Commission on Radiation Protection and 

Council on Radiation Protection and Measurements. It represents the most a 

ual radioactivity at formerly 
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ng radiation doses to individuals in the vicinity of the FMPC. Other dose limits 

lgated that are not considered to be appropriate for the RVFS at the FMPC. 
nrestricted exposure of individual members of the public and include: (1) the 

ation for maximum permissible dose (lOCFR20); (2) the U.S. EPA's Uranium Fuel 

Cycle dose limits (40CFR190); and (3) the U.S. EPA CAA standards (40CFR61). A final 

determination of recep 

FMPC will be made as 

criteria, along with sup 

priate to the site-specific conditions and needs at the 
k assessment. The recommended dose, exposure, and/or risk 

cation, will be provided to the U.S. EPA for review. 

In addition to radiatio 

specific radionuclides in specific media. In 4OCFR192, the U.S. EPA has set forth limits for 

radium-226 and radium-228 concentrations in 

sites. Similarly, for radium-226 and radium-2 

specified by the U.S. EPA The appropria 

specific media, and for other radionuclides 

evaluated with respect to the site-specific 

ionuclide concentration limits have been promulgated for 

r inactive uranium and thorium.processing 

king water, a concentration limit has been 

concentration limits for radionuclides in 

centration limits can be derived, will be 

ptors at the FMPC. 
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ti0 MANAGEMENT PLAN AND SCHEDULE 

discussed in Section 3.0 of this Work Plan, the FS for the FMPC will be performed as Tasks 

through 16 of the R m .  Tasks 12 through 16 will be performed for each operable unit. The 

management plan previ 

and staffing of the R 

and periodically updated for the management, control, 

re, be appropriate for the FS portion of the work. 

The project manage 

a full, operable unit 

of both the RI and the FS for their resp 

Managers report to the RVFs Technical Man 

units, with the latter individual reporting to 

r the RUFs is shown in Figure 6-1. The organization has 

able Unit Managers responsible for the full performance 

nits. The individual Operable Unit 

promote integration across the operable 

The RVFs Project Director reports dire 

FMPC. In order to insure proper overs 

environmental staff to each operable unit. These staff positions regularly interact with their 

project counterparts (Operable Unit Managers) to stay abreast 

guidance and direction, and to coordinate DOE involvement in 

management structure for the FMPC RUFs is shown in Figure 

mental Manager at the 

unitRUFS. DOES 

Depending on the complexity of the operable units, separate in 

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 sa 

the FS will be the responsibility of the RI/FS Quality Assurance and Health and S 

respectively. 
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FIGURE 6-2 

Urnsrn D€F?ARTM€NT OF ENERGY 
C R//FS MANAG€MENT STRUCTURE 

FMPC SITE 

MANAGER 'r 
ENVIRONMENTAL 

MANAGER 

MANAGER 

RVFS SUPPORT 
O&M CONT. 
OPERABLE 1 UNIT 1 

COORDINATOR 

MANAGER 

(DOE STAFF) 
CONTRACTOR 
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ff carrying out the individual work elements of the FS have also been segregated 

The reasons for this staffing strategy are include (1) the capacity to perform 

nt 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 t 
' additional resources; 

tractor offices, thereby allowing for the availability of 

ance for each team to attain a comprehensive knowledge of 

the data base and issu e corresponding operable unit. 

The engineers and s 

individuals in each 

engineers, environmental scientists, regulatory 

ng the individual FS tasks will be qualified, experienced 

rea (e.g., environmental engineers, chemical engineers, civil 

Separate from the operable unit teams are g 

support across all operable units. These t 

assessment, ARARs and TBC identificati 

management, biological sampling and analysis, and 

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 app 

echnical specialists that provide appropriate 
' have been established for the risk 

c analysis and modeling, data base 

integration. Each group of technical 

the operable units. 

All monthly reports required for the FS will be accomplished t 

process. Community relations activities will also be performed 

function, in accordance with the Community Relations Plan. 

current RUFS reporting 

......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6.2 SCHEDULE 
The FS deliverables and the corresponding submission dates to the U.S. EPA for! 
unit are presented in Table 6-1 and currently remain in effect. Any future changes i 

schedule will require the concurrence of the U.S. EPA, in accordance with the Conse 

Agreement. 

e 
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TABLE 6-1 

REMEDIAL INVESIlGATION AND 
IBILlTY STUDY DELIVERABLES SUBMISSION DATES 

RI Report/ Initial Screening Feasibility 
of Alternatives ReDort Studv Reuort* 

Operable Unit 1 July 23, 1990 March 25, 1991 

March 25, 1991 Operable Unit 2 

May 15, 1991 Operable Unit 3 

Operable Unit 4 August 27, 1990 June 4, 1990 November 25, 1990 

Operable Unit 5 April 8, 1991 gust 27, 1990 May 15, 1991 

October 29, 1990 

September 24, 1990 

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

. . . . . . . . . 

PlT/FswKpL.NxiG. 1 -1no-s-so 

8’7 




