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Department of Energy
Fernald Environmental Management Project
P. O. Box 398705
_ Cincinnati, Ohio 45239-8705

(513) 648-3155

DEC 15 1555
DOE-0330-96

Mr. James A. Saric, Remedial Project Director !
U.S. Environmental Protection Agency I
Region V - SRF-5J ‘
77 W. Jackson Bivd.

Chicago, IL 60604-3590

Mr. Tom Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5th Street

Dayton, OH 45402-2911

Dear Mr. Saric and Mr. Schneider:
FINAL REMEDIAL DESIGN WORK PLAN FOR REMEDIAL ACTIONS AT OPERABLE UNIT 2

The Department of Energy, Fernald Area Office (DOE-FN) is pleased to submit the above
subject final document.

~ Submittal of this final document to the U.S. Environmental Protection Agency (U.S. EPA)
and the Ohio Environmental Protection Agency (OEPA) is required by December 16, 1995,
which is within thirty (30) days of the receipt of U.S. EPA final approval on the draft
document.

If you have any questions regarding the attached document, please contact Rod Warner at
(513) 648-3156.

Sincerely,
FN:Jalovec Johnny W. Reisin
Fernald Remedial Action

Project Manager

Enclosure: As Stated
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ACRONYMS AND ABBREVIATIONS
architect/engineer
as low as reasonably achievable
applicable or relevant and appropriate requirement
Comprehensive Environmental Response, Compensation, and Liability Act
certified for construction ‘
contaminant of concern
cone penetrometer testing
Community Relations Plan
design criteﬁa package

United States Department of Energy
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Fernald Environmental Management Project
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To Be Considered
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gram
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1.0 INTRODUCTION

This Remedial Design Work Plan defines the activities required to develop the final construction
plans, drawings, specifications, and procurement documents for the implementation of the Operable
Unit 2 selected remedy. This remedy is described in the Final Record of Decision for Remedial
Actions at Operable Unit 2 of the Fernald Environmental Management Project (FEMP), signed by the
U.S. Environmental Protection Agency (EPA) on June 8, 1995 (DOE 1995). '

The selected remedy presented in the Final Operable Unit 2 Record of Decision includes excavation
of all material with contaminants of concern (COCs) above the established cleanup levels; material
processing for size reduction and moistur.e control, if required; on-site disposal in an engineered
disposal facility with a composite cap and liner system; and off-site disposal of a small fraction of the

excavated material that exceeds the waste acceptance criteria for the on-site disposal facility.

In an effort to integrate Fernald site remedial activitiés, certain components of the Operable Unit 2
selected remedy will be covered by the separate site-wide plans, and thus have not been included in
the scope of this Remedial Design Work Plan. These site-wide plans will include components such
as: soil cleanup certification sampling, final subunit grading and restoration, groundwater and
stormwater monitoring, off-site transportation, and treatment activities. However, the groundwater
and stormwater plans for the on-site disposal facility are included in the scope of this Remedial
Design Work Plan. The site-wide integration of certain remedial components will not impact the

schedule for initial placement of waste material in the on-site disposal facility.

The U.S. Department of Energy (DOE) intends to construct only one disposal facility at the FEMP.
On-site disposal of waste material is also the preferred remedial alternative of Operable Unit 5 and the
leading remedial alternative for Operable Unit 3. Operable Unit 2 is responsible for designing the on-
site disposal facility that will accommodate all FEMP waste proposed for on-site disposal.

This Work Plan is the primary document to be used in defining the implementation of the Operable
Unit 2 remedial design activities and has been prepared in accordance with Section XI of the 1991
Amended Consent Agreement between DOE and EPA. The Amended Consent Agreement was
entered into under Sections 120 and 106(a) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended. This Work Plan has also been prepared,

FER\CRU2\RDWKPLN\TDO\SECTO1\December 12, 1995 4:57pm 1-1
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where feasible, utilizing EPA guidance provided in "Superfund Remedial Design and Remedial Action
Guidance" (EPA 1986) and "Guidance on EPA Oversight of Remedial Designs and Remedial Actions
Performed by Potentially Responsible Parties" (EPA 1990).

The Remedial Design Work Plan includes a description of the selected remedy, a discussion of how
technical design requirements will be identified, environmental compliance requirements, and general
design strategy. This Work Plan addresses the design deliverables and schedules associated with
implementation of the Operable Unit 2 remedial design in the fo]ldwing three phases:

® Phase 1 is the design of a primary waste haul road from the South Field and Inactive and
Active Flyash Pile areas to the on-site disposal facility;

e Phase 2 is the design of an engineered on-site disposal facility including test pads and the
cap and liner systems; and

e Phase 3 is the design of the excavation activities for the waste unit areas.

The specific components of these phases are discussed in greater detail in Section 6.0. The Amended
Consent Agreement requires that this Remedial Design Work Plan provide a schedule for the
implementation of activities required to complete the remedial design. The schedule is also presented
in Section 6.0 of this Work Plan and includes document submittal dates for the three phases discussed
above and submittal dates for the Operable Unit 2 Remedial Action Work Plans.

This Remedial Design Work Plan is comprised of seven sections and one appendix. The sections and

a description of the contents are as follows:
Section 1.0  Introduction

Section 2.0  Description of Selected Remedy — This section includes a description of the
selected remedy and the major components required to complete implementation.

‘Section 3.0  Design Criteria Package — This section briefly discusses the Design Criteria
Packages to be submitted to EPA independent of this Work Plan.

Section 4.0  Regulatory Compliance — This section identifies the substantive requirements of
applicable or relevant and appropriate requirements (ARARs) pertaining to on-
site activities and explains in concept how the remedial action will comply with
ARARs and attain performance standards.

Section 5.0  Tests and Studies in Support of Design — This section provides a discussion of
field studies supporting the remedial design.

FER\CRU2\RDWKPLN\TDO\SECTO1\December 12, 1995 4:57pm 1-2
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Section 6.0 Remedial Design Strategy — This section proposes remedial design schedules
and plans for completion of design activities.

Section 7.0  Program Management — This section discusses the initial assignment of
responsibility and authority of all organizations and key personnel involved in
the implementation of the selected remedy. This section also discusses the
avenues of public participation during the remedial design process.

Appendix A ARARs and To Be Considered (TBC) Criteria
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2.0 DESCRIPTION OF SELECTED REMEDY

DESCRIPTION OF OPERABLE UNIT 2

Operable Unit 2, Other Waste Units, consists of five site areas and their associated berms, liners, and

soils.

The Solid Waste Landfill was reportedly used for the disposal of cafeteria waste, rubbish,
and other types of waste from the nonprocess areas and on-site construction/demolition
activities.

The North and South Lime Sludge Ponds contain waste from the FEMP water treatment
plant operations, coal pile storm water runoff, and boiler plant blowdown. The South Lime
Sludge Pond is inactive and overgrown with grasses and shrubs, while the North Lime
Sludge Pond is currently in use. The FEMP will be connected to a public water supply in
Fall 1995 which will eliminate the use of the water treatment operations and therefore the
use of the North Lime Sludge Pond.

The Inactive Flyash Pile was used for the disposal of ash from the boiler plant and other
ponprocess wastes and building rubble such as concrete, gravel, asphalt, masonry, and steel
rebar.

The South Field was reportedly used as a burial site for FEMP nonprocess wastes such as
flyash, on-site construction/demolition rubble, and soils that may have contained low levels
of radioactivity. A slope at the southwest border of the South Field was used as the
backstop for the FEMP security firing range for 35 years. Lead ammunition used during
target practice is embedded in this slope.

The Active Flyash Pile was the disposal area for flyash and bottom ash from the FEMP
boiler plant.

The operational histories of the Lime Sludge Ponds and Active Flyash Pile are well understood, but

the operational histories of the Solid Waste Landfill, Inactive Flyash Pile, and South Field are vague

and not well documented. The location of each of the five Operable Unit 2 subunits is illustrated on

Figure 2-1.

2.2 DESCRIPTION OF SELECTED REMEDY
The selected remedy presented in the Operable Unit 2 Record of Decision was designed to address the

overall remediation of Operable Unit 2. The following are the major components of the selected

remedy that are described below in more detail:

FER\CRU2\RDWKPLN\TDO\SECT02\December 12, 1995 4:59pm 2-1
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¢ construction of the on-site disposal facility

® excavation of material and certification sampling
¢ transportation and disposal of waste materials

e restoration '

¢ long-term monitoring and maintenance

2.2.1 Construction of the On-Site Disposal Facility
The on-site disposal facility will be constructed with a composite liner of soil and geosynthetics.

Excavated material meeting the on-site disposal facility waste acceptance criteria will be placed on the
liner system. The composite cap of soil and geosynthetics will be constructed above the waste and
tied-in with the liner system. Congtmction will also include associated site work and installation of
monitoring wells. Figure 2-2 depicts a cross-section of the proposed cap and liner system. The
design of the disposal facility will be finalized during the remedial design based on additional
investigations and the design process. The on-site disposal facility will be located within the limits of
the potentially acceptable region shown on Figure 2-3. A more specific location for the disposal
facility has been proposed in the Draft Predesign Investigation Report, which was submitted to EPA
and OEPA on July 31, 1995.

2.2.2  Excavation of Material and Certification Sampling
The material at the Operable Unit 2 subunits will be excavated to the required depth established by

the Remedial Investigation (RI) and Feasibility Study (FS) Reports to remove materials with
concentrations of COCs above the cleanup levels. Excavation will be performed in such a way as to
minimize possible dilution of waste. The concept of keeping public and worker exposure "as low as
reasonably achievable” (ALARA) will be documented in the Remedial Action Work Plan and
implemented during construction. Dust control measures will also be utilized to minimize air
emissions during excavation. Debris from the excavated material will be segregated and processed

for size reduction, if required, before disposal.
Throughout excavation, waste acceptance criteria attainment certification sampling will be conducted

to verify on-site or off-site disposal of the excavated material. Cleanup attainment certification

sampling will be performed in the subunit areas following excavation of material.
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2.2.3 Transportation and Disposal
A waste acceptance criteria of 346 picoCuries/gram (pCi/g) of uranium-238 or 1,030 parts per million

(ppm) total uranium has been established for the Operable Unit 2 material to be disposed of in the on-
site disposal facility. Operable Unit 2 material with concentrations above the cleanup levels and at or
below the on-site waste acceptance criteria will be transported and disposed in the on-site disposal
facility. It is estimated that out of a total of approximately 315,000 cubic yards, approximately 3,100
cubic yards of material will have concentrations of uranium-238 or total uranium above the disposal
facility waste acceptance criteria. This material will be transported to an approved off-site disposal
facility. An additional 300 cubic yards of lead-containing soil from the South Field Firing Range will
be handled as mixed waste, treated as necessary, and disposed at an approved off-site disposal

facility.

Additional waste acceptance criteria for Operable Units 3 and 5 COCs are in the process of being

established and will be incorporated into the design once they are finalized.

2.2.4 Restoration and Long-Term Monitoring and Maintenance
Restoration of the Operable Unit 2 subunits will include grading of the subunits to blend with the

surrounding topography, seeding, fencing, and the installation of monitoring wells. Institutional
controls, such as access restrictions (fencing) of the on-site disposal facility and groundwater
monitoring at the Operable Unit 2 subunits and on-site disposal facility, will be implemented
following restoration. Groundwater monitoring at the disposal facility will be initiated prior to the

placement of wastes to obtain background data. Groundwater monitoring and review of the results

will continue for at least 30 years following closure of the on-site disposal facility. Continued Federal

ownership of the FEMP is also a key component of the selected remedy. Maintenance of the subunit
areas after restoration, and maintenance of the on-site disposal facility will be performed as necessary.
Because this remedy will result in contaminants remaining on site in an engineered disposal facility, a
review will be conducted by EPA no less often than every five years after the initiation of remedial
action in accordance with CERCLA §121(c) to ensure that the remedy continues to provide adequate
protection of human health and the environment. The five year reviews will continue, based on long-
term monitoring results, until EPA determines that the reviews are no longer needed to ensure
protectiveness of human health and the environment. Operation and maintenance plans will include

general contingency provisions.

FER\CRUZARDWKPLN\TDO\SECT02\December 12, 1995 4:59pm 2-6
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2.3 REMEDIAL ACTION LEVELS

The Operable Unit 2 remedial action levels (referred to as cleanup levels in the Operable Unit 2
Record of Decision) have been divided into primary and secondary levels, which are presented in
Tables 2-1 and 2-2 respectively. Primary remedial action levels refer to those COCs that contribute
over 90 percent of the risk from Operable Unit 2 and over 99 percent of the Operable Unit 2 volumes
to be excavated under the selected remedial action. Secondary remedial action levels refer to those
COCs that pose riskS that are close to the 10 point of departure and contribute less than 10 percent
to the overall risk from Operable Unit 2. This delineation has been made in order to optimize the
cleanup certification sampling program which will be outlined in the Remedial Action Work Plan.
Based on existing analytical results from the RI and the volume calculations from the FS, secondary
cleanup levels will most likely be achieved by remediation to the primary levels, however, the

achievement of remediation will be confirmed through cleanup attainment certification sampling.

Wastes not meeting the on-site disposal facility waste acceptance criteria must meet the waste
acceptance criteria for the selected off-site disposal facility. An off-site disposal facility has not yet
been chosen; however, Envirocare in Clive, Utah was used as a representative facility for purposes of
cost estimates and planning. The waste acceptance criteria for radionuclides at the Envirocare facility
are listed in Table 2-3. As Table 2-3 illustrates, based on samples taken during the RI, it is expected
that all Operable Unit 2 waste with concentrations above the on-site waste acceptance criteria will
meet the off-site waste acceptance criteria. In the unlikely event that any material exceeds the off-site
disposal facility waste acceptance criteria, another acceptable off-site disposal facility with a higher

waste acceptance criteria (e.g., Nevada Test Site) will be evaluated.
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OPERABLE UNIT 2 PRIMARY SOIL REMEDIAL ACTION LEVELS

FER\CRU2\RDWRKPLN\TDO\TAB2-1\December 12, 1995 4:50pm

FE e
e - 3

Remedial Action " Basis for Remedial
Contaminant of Concern (COC) Units Background® Level® Action Level
' ALL SUBUNITS
Radium-226 pCilg 1.42 1.8 10 ILCR®
Radium-228 pCilg 1.25 2.0 10 ILCR
Thorium-228 pCilg 1.43 1.8 10 ILCR
Thorium-232 pCilg 1.36 1.5 10 ILCR
SOLID WASTE LANDFILL
Uranium-2348 pCi/g 1.04 62.9 10 ILCR
Uranium-235/2368 pCilg 0.15 63.1 10 ILCR
|| Uranium-238 pCilg 1.22 12.94 ARARS{
Uranium-Total mg/kg 3.4 38.6 ARARf
LIME SLUDGE POND
Uranjum-2348 pCilg 1.04 196 - 10 ILCR
Uranium-235/2368 pCi/g 0.15 195 10 ILCR
Uranium-238 pCi/g 1.22 45.3d ARARf
Uranium-Total mg/kg 3.4 136 ARAR!
INACTIVE FLYASH PILE (WASTE/SOIL OVER THE GREAT MIAMI AQUIFER)
Arsenic mg/kg 8.2 16.9 10¢ ILCR
Uranium-2348 pCilg 1.04 8.68 10 ILCR
Uranium-235/2368 pCi/g 0.15 7.79 10 ILCR
Uranium-2388 pCilg 1.12 6.12 10 ILCR
Uranium-Total® mg/kg 3.4 24.8 ARARf
INACTIVE FLYASH PILE (WASTE/SOIL LOCATED OVER > 16 FEET NATURAL SOIL)
Arsenic mg/kg 8.2 16.9 109 ILCR
N Uranium-2348 .. _ .. _ .pCilg. | _ 104 _ | _ 424 _ . 10%ILCR. ___ |
Uranium-235/2368 pCilg 0.15 3.35- 10 ILCR
Uranium-2388 pCilg 1.12 3.22 10 ILCR
Uranium-Total8 mg/kg 3.4 24.8 ARAR! .
SOUTH FIELD (WASTE/SOIL LOCATED OVER THE GREAT MIAMI AQUIFER)
Leadh mg/kg 26.4 400 ARARI
Thorium-2308 pCilg 1.97 6.97 ARARJ
Uranium-2348 pCi/g 1.04 8.68 10° ILCR
Uranium 235/2368 pCi/g 0.15 7.79 10 ILCR
Uranium-2388 pCilg 1.12 6.12 10 ILCR
Uranium-Total€ mg/kg 3.4 24.8 ARARf
See footnotes at end of table.
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TABLE 2-1
(Continued)
Remedial Action Basis for Remedial
Contaminant of Concern (COC) Units Background® Levelb Action Level
SOUTH FIELD (WASTE/SOIL LOCATED OVER > 16 FEET NATURAL SOIL)
Thorium-2308 pCilg 1.97 6.97 ARARJ
Uranium-2348 pCi/g 1.04 4.24 10° ILCR
Uranium 235/2368 pCi/g 0.15 3.35 10 ILCR
Uranium-238% pCi/g 1.12 3.22 10° ILCR
Uranium-Total® mg/kg 3.4 24.8 ARARf
ACTIVE FLYASH PILE

Arsenic : mg/kg 8.2 16.9 10¢ ILCR
Uranium-2348 pCilg 1.04 8.64 . 10 ILCR
Uranium-235/2368 pCi/g 0.15 7.75 10° ILCR
Uranium-2388 pCilg 1.12 6.12 10 ILCR
Uranium-Total® mg/kg 3.4 28 ' ARARf

3Background value from Operable Unit 2 RI Report, Table 4-1A, surface concentrations.

bThe cleanup level is the lowest value of the 10° ILCR, 0.2 Hazard Index, or ARAR standard.

°ILCR = incremental lifetime cancer risk. In the case of radionuclides, the remedial action level is the
concentration responsible for the incremental risk plus the background concentration.

dThis value determined by calculating the uranium-238 concentration in uranium-total.

®ARAR = applicable or relevant and appropriate requirement

. fBased on the proposed MCL for uranium (56 Federal Register 33050).
_ 8Remedial action level due to off-property resident farmer receptor

%"I‘he lead cleanup level applies to the Firing Range only, not the entire South Field area.

'Based on the EPA "Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action
Facilities” (OSWER Directive 9355.4-12).

JBased on DOE Order 5400.5, Chapter IV (4)(a)(2).

Source: Table 2-23, Operable Unit 2 FS Report.
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-OPERABLE UNIT 2 SECONDARY SOIL REMEDIAL ACTION LEVELS

Remedial Action

Basis for Remedial

Contaminant of Concern (COC) Units Background? Level® Action Level
SOUTH FIELD (WASTE/SOIL LOCATED OVER THE GREAT MIAMI AQUIFER)

Aroclor-1260° mg/kg 0 25 10 ILCRY
Benzo(a)anthracene mg/kg 0 0.455 ARARS
Benzo(a)pyrene mg/kg 0 0.777 ARARf
Benzo(b)fluoranthene® mg/kg 0 0.513 ARARf
Benzo(k)fluoranthene mg/kg 0 0.603 ARARf
Dibenzo(a, h)anthracene® mg/kg 0 0.157 ARARf
Dieldrin mg/kg 0 0.00957 ARARf
Indeno(1,2,3-cd)pyrene® mg/kg 0 0.496 ARARf
Phenanthrene mg/kg 0 0.19 ARARf
Technetium-99 pCilg 0 71 10¢ ILCR
Thorium-230° pCilg 1.97 6.97 ARARS

SOUTH FIELD (WASTE/SOIL LOCATED OVER > 16 FEET NATURAL SOIL)

Aroclor-1260° mg/kg 0 25 10% ILCR
Benzo(a)anthracene mg/kg 0 0.455 ARARf
Benzo(a)pyrene mg/kg 0 0.777 ARARf
Benzo(b)fluoranthene® mg/kg 0 0.513 ARARf
Benzo(k)fluoranthene mg/kg 0 0.603 ARARf
Dibenzo(a,h)anthracene® mg/kg 0 0.157 ARARf
Dieldrin mg/kg 0 0.00957 ARARS
Indeno(1,2,3-cd)pyrene® mg/kg 0 0.496 ARARf
Phenanthrene mg/kg 0 0.19 ARARS
Technetium-99 pCilg 0 71 10° ILCR
Thorium-230° . - pCil/g 1.97 6.97 ARARE
ACTIVE FLYASH PILE
Neptunium-237 pCi/g 0 4.99 10 ILCR

3Background value from Operable Unit 2 RI Report, Table 4-1A, surface concentrations.

YThe remedial action level is the lowest value of the 10 ILCR, 0.2 Hazard Index, or ARAR standard.
“Remedial action level due to off-property resident farmer receptor.
d[1 CR = incremental lifetime cancer risk. In the case of radionuclides, the remedial action level is the
concentration responsible for the incremental risk plus the background concentration.

®ARAR = applicable or relevant and appropriate requirement
fBased on the Ohio Water Quality Standards (OAC 3745-1-07)
8Based on DOE Order 5400.5, Chapter IV (4)(2)(2).

Source: Table 2-23, Operable Unit 2 FS Report.
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3.0 DESIGN CRITERIA PACKAGE

DOE will assemble engineering criteria, technical criteria, and scope information into a concise design
criteria package (DCP) for each of the three Preliminary Design Review Packages for the remedial action.

Each DCP will be submitted at the same time as its associated Preliminary Design Review Package.

Each DCP will provide the project description and the project design basis. The description will address
the physical layout, structures, buildings, services, utilities, etc. that constitute the remedial action
project. The design basis will describe how the project design will satisfy compliance with the ARARs,
TBCs, and pertinent DOE Orders.identiﬁed for the project. Within the design basis, the DCPs will

identify the system functions, technical requirements, and design constraints and limitations.

The objective of the engineering design criteria is to identify and define the applicable general and
discipline-specific design requirements that must be satisfied in performing the engineering design, and
preparing construction drawings and specifications for the final remediation. The DCPs will list pertinent
DOE Orders, ARARs and TBCs, Engineering Design Codes (national, state, and local) and Standards,
and will also identify any exemptions to be requested from specific DOE Orders.

The engineering design criteria will include technical design requirements that, if modified after the
submittal of the On-Site Disposal Facility Preliminary Design Review Package, may impact design and
construction schedules. The significance of some of these technical design requirements is such that early
consensus between DOE and EPA is required. The most important examples include the following
proposed design criteria:

e Design Storm - 2,000 year storm event (mean annual hazard probability of 5x10) in
accordance with Performance Category 2 in DOE Standard 1020-94;

¢ Design Seismic Event - maximum horizontal ground surface acceleration of 0.13 gravities in
accordance with Performance Category 2 in DOE Standard 1020-94;

e Design Life - the facility is to be effective for up to 1,000 years, to the extent reasonably
achievable, and in any case, for at least 200 years as required under 40 CFR 192.02(a) with
the design life of certain components being determined through a graded approach based on:
(1) whether the component can be replaced/repaired via routine maintenance; (2) whether the
failure of the component would jeopardize long-term protection of human health and the
environment; and/or (3) how a reasonably achievable design life would be defined for a
specific component.
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4.0 REGULATORY COMPLIANCE

4.1 COMPLIANCE WITH ARARs
CERCLA §121(d)(2) directs that remedial actions must comply with federal and state environmental

laws that are legally applicable or are relevant and appropriate under the circumstances of the release

or potential release. The complete list of Operable Unit 2 ARARs is attached to this document as

Appendix A. Because waste from other operable units may be disposed in the on-site disposal

facility, Appendix A also includes ARARs from Operable Unit S that are pertinent to the design of

the disposal facility. These additional ARARs have already been considered in the conceptual design

of the cap and liner system (see Figure 2-2).

ARARs are defined as follows:

Applicable requirements are cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or
state law that specifically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site.

Relevant and appropriate requirements are cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not “applicable" to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, address problems or situations sufficiently similar to those encountered at
the CERCLA site that their use is well suited to the particular site.

To Be Considered criteria is a category that includes non-promulgated criteria, advisories,
and guidance issued by federal or state government that are not legally binding and do not
have the status of potential ARARs. However, pertinent TBCs will be considered along
with the ARARs in determining the necessary level of cleanup or technology requirements.

EPA has identified three categories of ARARSs:

Chemical-specific ARARSs are usually health- or risk-based numerical values or
methodologies used to determine acceptable concentrations of chemicals that may be found
in or discharged to the environment [e.g., maximum contaminant levels (MCLs) that
establish safe levels in drinking water].

Action-specific ARARs are usually technology- or activity-based requirements or limitations
on actions or conditions involving special substances.

Location-specific ARARs restrict actions or contaminant concentrations in certain
environmentally sensitive areas. Examples of areas regulated under various federal laws
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include floodplains, wetlands, and locations where endangered species or historically
significant cultural resources are present.

Sources of Operable Unit 2 ARARs are federal and state laws, regulations, and guidance and DOE

Orders that address the site-specific circumstances in Operable Unit 2.

4.1.1 Chemical-Specific Requirements .
All Operable Unit 2 remedial alternatives must meet the chemical-specific ARARs associated with

potential releases to air, surface water, groundwater, and penetrating radiation. Air emission and
radon protection standards will be met above the on-site disposal facility and each Operable Unit 2

subunit. Ohio Water Quality Standards will be met at both Paddys Run and the Great Miami River.

Groundwater will be protected to promulgated federal non-zero maximum contaminant level goals
(MCLGs) and MCLs, and any more stringent state standards, for drinking water. The engineering
and institutional controls associated with the selected remedy for Operable Unit 2 were established for
the protection of human health, and will ensure that the groundwater MCLs and non-zero MCLGs

will be met at the boundary of the on-site disposal facility and at each Operable Unit 2 subunit.

Radiation dose standards from DOE Orders 5400.5 and 5820.2A have been established so that no
member of the public receives an effective dose equivalent greater than 100 millirem (mrem) in a year
from radiation exposure as a consequence of all routine DOE activities or an effective dose equivalent
of 25 mrem per year from concentrations of radioactive material released to the general environment
in surface water, groundwater, soil, plants or animals. These standards will be met through the
removal of all contaminated material abdve cleanup levels from Operable Unit 2. The material will
either be safely disposed in the on-site disposal facility or, if it does not meet the on-site disposal |

facility waste acceptance criteria, it will be sent off-site for disposition at an approved facility.

4.1.2  Action-Specific Requirements
Because Operable Unit 2 includes both low-level radioactive waste/residual radioactive material and

solid waste, design and construction of the on-site disposal facility will meet the more stringent
requirements for the disposal of low-level radioactive waste/residual radioactive material. EPA states
in 40 CFR §192.02(a) that the disposal facility must be designed to be effective for up to 1,000 years,
to the extent reasonably achievable, and in any case, for at least 200 years. DOE Order 5820.2A

* “ —-:
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requires compliance with performance objectives for low-level radioactive waste disposal sites,
including protection of public health and safety, protection of the public and the environment from
releases of radioactivity, and protection of groundwater resources. DOE Order 5400.5 requires that

the ALARA policy to minimize radiation exposure be adopted during design and construction.

The on-site disposal facility will also meet the less stringent Ohio Environmental Protection Agency
(OEPA) technical requirements for the disposal of solid waste. These requirements include
specifications for the design and construction of a liner and cap system for the on-site disposal

facility.

Material from the South Field Firing Range is assumed to be mixed waste and will be treated as
necessary and disposed at an off-site disposal facility that is approved to accept mixed waste. Firing
Range material that is hazardous waste must c::omply with the storage, packaging, and transportation
requirements of the Resource, Conservation, and Recovery Act (RCRA), including the manifest
system, while it is being prepared and shipped from the FEMP. Packaging and transportation of the
* Firing Range wastes will also be required to meet DOE requirements for the transport of hazardous

materials.

4.1.3 Location-Specific Requirements
The protection of endangered species, cultural resources, floodplains, and wetlands in the locations of

remediation is required by federal and state regulations. Endangered and threatened species and
habitat at the FEMP will be protected under the Operable Unit 2 selected remedy. Surveys for
cultural resources have been performed in the area of the on-site disposal facility and all finds of
archaeological significance will be preserved through avoidance of the area where possible or
controlled removal of the resource. Additional cultural resource surveys will be implemented as the
location of the on-site disposal facility is finalized and as areas for disturbance (e.g., roads, staging
areas, etc;) are identified during remedial design. Part of the Inactive Flyash Pile and South Field are
located in a 100- and 500-year floodplain area, but the remedial action will not adversely impact this
floodplain. A small area of wetlands is located north of the Solid Waste Landfill. During
remediation, contaminated sediments may be removed ﬁom the area, thus impacting the wetland.
Wetlands in other areas of the site may also be impacted by construction and operation of the on-site
disposal facility. This remedial action will be performed in accordance with the wetlands protection

requiréments of the Clean Water Act (Section 404 and applicable regulations). A DOE National
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Environmental Policy Act (NEPA) assessment [10 CFR §1022] was prepared to evaluate and

minimize potential impacts to floodplains and wetlands.

Because the on-site disposal facility will contain solid waste in addition to low-level radioactive
waste/residual radioactive material, the siting criteria from the Ohio Solid Waste Disposal Regulations
are pertinent ARARs. Ohio Administrative Code (OAC) 3745-27-07 establishes restrictions and
prohibitions on where a solid waste dispbsa] facility may be constructed, including prohibiting
placement over a sole-source aquifer or over an unconsolidated aquifer capable of sustaining a yield
of 100 gallons per minute for a 24-hour period (i.e., high yield.) The Great Miami Aquifer, which
underlies the entire FEMP, is both a sole-source aquifer and a high-yield aquifer. Because of this,
Operable Unit 2 has received a CERCLA ARAR waiver from EPA in accordance with CERCLA
§121(d)(4)(D) to allow the on-site disposal facility to be constructed at the FEMP. The facility will
be located in the area that exhibits the most suitable hydrogeologic conditions on site. This is
currently defined as an area where, at a minimum, 12 feet or more of gray clay. would exist between
the bottom of the disposal facility and the aquifer. As discussed in Section 2.2.1, the most suitable
location for the on-site disposal facility has been proposed in the Draft Predesign Investigation
Report. This report also verified that the most suitable location would ensure protection of human

health and the environment.

4.2 PERMITTING REQUIREMENTS

The selected remedy for Operable Unit 2 is exempt from administrative permitting requirements
pursuant to CERCLA Section 121(e)(1), 40 CFR § 300.400(e) and Paragraph XIII.A of the Amended

- Consent.Agreement. CERCLA Section 121(e)(1) specifically states that no_Federal, State, or local .

permit shall be required for the portion of any removal or remedial action conducted entirely on site,

where such remedial action is selected and carried out in compliance with Section 121. The only

. exception for Operable Unit 2 is that National Pollutant Discharge Elimination System (NPDES)

discharges to the Great Miami River will be off-site releases. In this case, the remedial action must
comply with both the substantive and the administrative requirements of the NPDES permit.
Paragraph XIII.B of the Amended Consent Agreement requires DOE to supply specific information
regarding any permits that would have been required for the action in the absence of the CERCLA
permitting exemption. Pursuant to Paragraph XIII.B of the Amended Consent Agreement, the

following information is required:
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e Identification of each permit that would have been required in absence of the CERCLA
121(e) permitting exemption;

o Identification of the standards, requirements, criteria, or limitations that would have had to
have been met to obtain the permits; and

¢ Explanation of how the remedial action will meet the substantive requirements, criteria, or
limitations identified above.

This information will be provided' in the Pre-Final Design Review Package.

§ .

-t
AR
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5.0 TESTS AND STUDIES IN SIJPPORT OF DESIGN

Various tests and studies have been deemed necessary to support the remedial design of the Operable
Unit 2 remediation efforts and the on-site disposal facility. These tests/studies are in various stages of
completion. The results of these additional investigations will be factored into the design, and will be
summarized in the detailed design packages. The tests/studies that have been, or will be, completed

in support of design include the following and are discussed below:
¢ Predesign Investigation;
e Site-Wide Disposal Facility Field Investigation;
‘e Geotechnical Studies;
* Liner Compatibility Study; and

¢ Engineering Studies.

5.1 PREDESIGN INVESTIGATION

The purpose of the Predesign Investigation was to define the most suitable location for the on-site
disposal facility within an identified best area at the FEMP. This most suitable area is located on the
east side of the FEMP and was chosen because it has the greatest thickness of gray clay and
interbedded cogarse granular materials which provide a protective layer over the Great Miami Aquifer

(see Figure 2-3).

The Predesign Investigation fieldwork was performed in a phased approach. The first phase included
preliminary cone penetrometer testing (CPT) and water level measurements of existing wells. This
information was used to obtain a preliminary understanding of the existing soil conditions and to
optimizé the sampling locations for the second phase. This included the installation and sampling of
wells, borings, and lysimeters. Data obtained and analyzed in the Predesign Investigation was used to
confirm the thickness of the gray clay, identify interbedded course granular materials, verify the
protectiveness of human health and the environment, and obtain prelimindry geotechnical information
for the design of the disposal facility. Based on results obtained during the two phases of the
Predesign Investigation, an addendum study is being planned to further investigate the location of the
on-site disposal facility. This additional field work is expected to include slug tests, flow meter

readings, and sampling of soil, groundwater wells, and lysimeters.
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5.2 SITE-WIDE DISPOSAL FACILITY FIELD INVESTIGATION

The objective of the Site-Wide Disposal Facility Field Investigation is to obtain engineering and
geotechnical data necessary for the detailed engineering design of the on-site disposal facility. This
investigation consisted of soil borings, shallow soil sampling, CPTs, and slug testing. Soil borings
were completed within and adjacent to the proposed location for the disposal facility to facilitate
additional engineering/geotechnical soil tests and gather additional soil profile informétion. Shallow
soil sampling was conducted to facilitate additional soil tests on both the topsoil and underlying till.
CPTs will be performed within and adjacent to the proposed location for the disposal facility to
provide continuous stratigraphy information and strength data for engineering evaluation and analysis.
The data obtained through this investigation will support engineering analyses for the disposal facility
design including settlement, earthquake stability, structural support, liquefaction potential, slope
stability, and other design requirements. Additional hydrogeologic data, including slug testing, was
obtained to determine if engineering controls will be required to minimize potential lateral flow

pathways. This report is expected to be finalized in fall 1995.

5.3 GEOTECHNICAL STUDIES

A Borrow Area Geotechnical Investigation is currently being conducted to identify local borrow
sources and the properties of the material from these sources. If an on-site borrow source can be
located, the material may be used in the construction of the cap and liner of the on-site disposal
facility. This information will also be utilized in conjunction with the Site-Wide Disposal Facility
Field Investigation to support the design of the on-site disposal facility cap and liner system.

An investigation of the waste units has also been conducted to characterize and define geotechnical R
properties of the Operable Unit 2 waste materials to assist in the evaluation of long-term settlement in
the disposal facility and for possible use in the construction of the disposal fécility. If the
| geotechnical properties of the waste material are suitable, it may be used as berm material and as a

cushioning layer at the top of the liner system. This report is expected to be finalized in fall 1995.

5.4 LINER COMPATIBILITY STUDY

A liner compatibility study will be performed on liner materials to determine the most suitable liner
materials for use in the constrﬁction of the on-site disposal facility. This study will evaluate the
physical properties of the materials and evaluate compatibility with leachates and other layers in the

proposed cap and liner systems.
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5.5 ENGINEERING STUDIES

Engineering studies will be performed on two potential technologies to evaluate their effectiveness and
applicability to the Operable Unit 2 remediation. These studies will be performed on a geochemical
barrier technology and on a volume reduction technology known as brickmaking. These studies will
be completed in a phased approach to determine the effectiveness of the two technologies and the
need to continue studying the two technologies. Further studies would be conducted only if it is
determined in the engineering studies that the technologies are cost effective and reduce contaminant

toxicity, mobility, or volume.
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6.0 REMEDIAL DESIGN STRATEGY

Section 6.0 discusses the phases of remedial design and associated project documentation and
deliverable schedules and the process and schedule for review and finalization of the identified

deliverables.

6.1 PHASES OF REMEDIAL DESIGN

The basis for Operable Unit 2 remediation includes all of the elements of the selected remedy as
presented in Section 2.2. The design approach to these elements will be reflected in the design
deliverables which are included in one of the three phases of design. Phase 1 is the design of a
primary waste haul road from the South Field and Inactive and Active Flyash Pile areas to the on-site
disposal facility. Phase 2 is the design of the on-site disposal facility. Phase 3 is the design of the

excavation for the waste unit areas.

6.1.1 Phase 1 — Design of Primary Waste Haul Road

A primary waste haul road from the waste unit areas to the on-site disposal facility will be constructed
during remedial action. This activity will also entail relocating the FEMP North Access Road. The
design of this activity will be based on the results of a study to coordinate remedial traffic activities.

Documentation and Schedule

The Primary Waste Haul Road Preliminary and Pre-Final Design Review Packages will be submitted

for EPA review and approval (and OEPA review). A remedial action work plan will be submitted to

EPA and OEPA with the Primary Waste Haul Road Pre-Final Design Review Package. The schedule

associated with this documentation is included in Table 6-1.

6.1.2 Phase 2 — Design of On-Site Disposal Facility .
The on-site disposal facility will be designed to accommodate 2.5 million cubic yards of remediation

waste from the FEMP. The facility will include a multi-layer geocomposite cap and liner system with
leak detection and leachate collection layers. For Operable Unit 2 remediation waste, a maximum on-
site disposal facility waste acceptance criteria of 346 pCi/g uranium-238 or 1,030 ppm total uranium
has been established to protect the Great Miami Aquifer, which underlies the FEMP. Similar waste
acceptance criteria for other COCs are in the process of being established for remediation waste in

Operable Units 3 and 5. Upon finalization, these additional waste acceptance criteria will be
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TABLE 6-1
REMEDIAL DESIGN SCHEDULE

SCHEDULED
DELIVERABLES DATE
REMEDIAL DESIGN WORK PLAN _
Submit Draft Remedial Design Work Plan to EPA 08/07/95
REMEDIAL DESIGN
Phase 1 - Design of the Primary Waste Haul Road
Submit Primary Waste Haul Road Preliminary Design Review Package to EPA 01/29/96
Submit Primary Waste Haul Road Pre-Final Design Review Package to EPA 05/29/96
Issue Primary Waste Haul Road CFC! to EPA 08/07/96
Phase 2 - Design of On-Site Disposal Facility
Submit Disposal Facility Preliminary Design Review Package to EPA 12/22/95
Submit Disposal Facility Pre-Final Design Review Package to EPA 06/28/96
Issue Disposal Facility Final Design Review Package/CFC to EPA 10/14/96
Phase 3 - Excavation of Waste Units
Submit Waste Unit Preliminary Design Review Package to EPA 05/28/96
Submit Waste Unit Pre-Final Design Review Package to EPA 10/22/96
Issue Waste Unit Final Design Review Package/CFC to EPA 03/20/97
REMEDIAL ACTION WORK PLANS
Submit Draft Disposal Facility Remedial Action Work Plan to EPA 04/12/96
Submit Draft Primary Waste Haul Road Remedial Action Work Plan to EPA 05/29/96
Submit Final Disposal Facility Remedial Action Work Plan to EPA 06/28/96
Submit Final Primary Waste Haul Road Remedial Action Work Plan to EPA 08/07/96
|| -Submit Draft Waste Unit Remedial Action Work Plan to EPA 10/22/96
Submit Final Waste Unit Remedial Action Work Plan to EPA 03/20/97

1 CFC = certified for construction
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incorporated into the design. The cap and liner design, test pads (to verify permeability of the cap
and liner), stormwater control, leachate management, and waste acceptance criteria screening will be

included in the on-site disposal facility remedial design package.

Documentation and Schedule

The on-site disposal facility Preliminary, Intermediate, Pre-Final, and Final Design Réview Packages
will be submitted to EPA for review and approval (and OEPA review). The schedule associated with
this documentation is included in Table 6-1. The Intermediate Design Review Package is not an

Amended Consent Agreement submittal and therefore is not included in Table 6-1.

6.1.3 Phase 3 — Excavation of Waste Units
The excavation activities for the waste units will be designed during this phase. The material with
concentrations of COCs above the cleanup levels will be excavated from each of the five Operable

Unit 2 waste units. The excavated material will be screened in the field and samples will be

analyzed, as necessary, to determine the uranium concentration. This waste acceptance criteria

attainment certification is to verify on-site or off-site disposal of the excavated material. If the

material is at or below the on-site disposal facility waste acceptance criteria of 346 pCi/g of uranium-

. 238 or 1,030 ppm total uranium, it will be transported for disposal in the on-site disposal facility. If

the uranium-concentration is above the on-site disposal facility waste acceptance criteria, the material
will be packaged and shipped to an approved off-site disposal facility. Material from the South Field
Firing Range that contains lead is being considered a mixed waste. This waste will be treated and
disposed at an approved off-site disposal facility. The specific treatment method for the lead-
containing Firing Range material will be defined in the remedial design package.

Documentation and Schedule
The Waste Units Preliminary, Pre-Final, and Final Design Review Packages will be submitted for

EPA review and approval (and OEPA review). The schedule associated with this documentation is
included in Table 6-1.

6.2 REVIEW AND FINALIZATION OF DESIGN DELIVERABLES
DOE will formally address all EPA and OEPA comments on the Preliminary Design Review
Packages through submittal of a comment response document within 30 days of receipt of the

agencies’ comments. DOE does not plan to submit revised Preliminary, Intermediate, or Pre-Final
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Design Review Packages, but rather will incorporate revisions to address comments into subsequent
submittals.

6.3 COMMENCEMENT OF REMEDIAL ACTION ]

The design approach presented in this Remedial Design Work Plan, as reflected in the design
deliverables and presented in the schedule, provides the mechanism for the Operable Unit 2
remediation to meet the requirement of Section 120(e)(2) for commencing substantial continuous
physical on-site remedial action not later than 15 months after the signing of the Operable Unit 2
Record of Decision (i.e., by September 8, 1996). The schedule presented in Table 6-1 is based upon
a 60 day review period for the Prel.iminary and Pre-Final Design Review Packages, and a 30 day

review period for the Intermediate Design Review Package and certification for construction.

The Operable Unit 2 activity which fulfills the commitment to implement the remedy within 15
months is the issuance of the contract for the construction of the primary waste haul road from the
waste unit areas to the location of the on-site disposal facility. This activity will be closely followed
by construction of the primary waste haul road and construction of the test pads. Prior to completion

of road construction, the construction of the disposal facility will begin.

Winter construction shut downs are anticipated once construction of the disposal facility and
excavation of the waste units begins. This is necessary because optimum weather conditions are
needed to construct the liner and cap systems of the on-site disposal facility and to place waste within
the facility. These periodic shut downs do not constitute a lapse in the "substantial continuous
--physical-on-site-remedial-action” that.is-required. by .CERCLA [Section 120(e)(2)};. they are-a-normal

part of constructing and operating a disposal facility in this climate.
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7.0 PROGRAM MANAGEMENT

This section identifies key management and technical personnel, defines specific project roles and
responsibilities for managing and preparing the design for the selected remedy for Operabie Unit 2, and

discusses requirements for informing and involving the public.

7.1 STAFFING REQUIREMENTS

The Amended Consent Agreement places ultimate project management responsibility with the DOE and
the EPA. In addition, the OEPA has been granted regulatory authority over certain RCRA activities.
Each agency has engaged contractors to perform identified scopes of work related to their prime areas
of responsibility for site remediation. For the development of remedial design, Figure 7-1 identifies the
relationship among the regulators, DOE administrative and program management organizations, the
..sn  public, and the Fernald Environmental Restoration Management Corporation (FERMCO) and its
g —~°  Subcontractors. Figufe 7-2 depicts the project communications which are in place for this project. Figure

7-3 depicts the project organizational chart.

,i

x The DOE Operable Unit 2 Team Leader will provide the overall programmatic direction for the Operable
Unit 2 remedial activities. The FERMCO CERCLA/RCRA Unit 2 Project Director, will provide for the

L&

-overall project management and technical guidance to the FERMCO team and the architect/engineer (A/E) -

C Ll design firm.- One of the Project Director’s roles is to ensure adherence of the A/E with the DCP and site-

C . wide quality standards. The FERMCO organization consists of project organizations, support divisions,
and service departments. The support divisions will provide a multidisciplinary team of full-time/part-
time personnel to the project on a matrix basis. This may range from a simple point of contact (such as
the procurement, safety, and quality control representatives) to a full department (such as Environmental,

Engineering, or Construction).

Within the Operable Unit 2 organization, the Project Director is directly responsible for all remedial
design activities. Public participation in the remedial design process will be coordinated through the
Operable Unit 2 Project Director, DOE, and the Operable Unit 2 Public Affairs Specialists.
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7.2 COMMUNITY RELATIONS

As a Superfund site, the FEMP must comply with certain requirements for informing and involx}ing the
public. The Community Relations Plan (CRP) for the U.S. Department of Energy Fernald Environmental
Management Project, Revision 4, provides details about how management will involve the public in
decisions related to the site during the remedial desigﬁ, remedial action, and monitoring and maintenance
phases. The CRP is designed to comply with the public participation requirements in CERCLA; it also
reflects EPA guidance in Community Relations in Superfund: A Handbook (January 1992). The CRP
sets forth activities under the Amended Consent Agreement between DOE and EPA. The CRP also
complies with the requirements of all applicable laws and regulations, including the NEPA and the
Federal Facilities Compliance Act.

The CRP was revised in September/October 1994. QEPA approved the revised CRP in December 1994
and EPA approved the revised CRP in January 1995. Throughout the duration of remedial activities, the
CRP may be revised to reflect changing community concerns, as well as changes in the law, regulations,

or regulatory agreements.

Throughout the Operable Unit 2 remedial design, the public will be informed of the status of remedial
design activity schedules, as well as any new findings or significant developments. Upon submittal of
the draft and final Remedial Design Work Plan and Remedial Action Work Plan to EPA, key
stakeholders, such as community leaders and members of the Fernald Citizens Task Force and Fernald
Residents for Environment, Safety, and Health (F.R.E.S.H.), Inc., will be informally notified of the

documents’ availability at the Public Environmental Information Center.

As identified in the CRP, following completion of the final engineering design for the first construction
package under remedial design, a fact sheet describing general engineering design for all components will
be distributed to the general public. A public briefing w'i‘11' also be held to discuss the Operable Unit 2
actions to be undertaken. At a minimum, these opportunities will reflect regulatory requiremehts, as well
as DOE’s commitments for public involvement at the FEMP. The required public involvemeht activities
during remedial design and remedial action are as follows:

e Upon completion of the final engineering design, prepare a fact sheet describing the remedial
design [National Contingency Plan (NCP) 300.435].
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® Provide a public briefing upon completion of the final engineering design and prior to the -

beginning of the remedial action [NCP 300.435].

When practicable, Operable Unit 2 management will offer public involvement opportunities -- surpassing
regulatory requirements -- throughout the remedial design, remedial action, and monitoring and
maintenance phases. The following are examples of some supplemental public involvement activities

which may be conducted during the Operable Unit 2 remedial design:
* community workshops;
o -media relgtions;
* public information and notification;
® written materials & videos;
® presentations to interested groups; and

e environmental education programs.
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