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ADVANCED CONCEPTUALDESIGN [ b 995 0
OF THE AT- AND BELOW-GRADE ™~
REMEDIATION OF THE FORMER PLANT AREA

1.0 Introduction

This document presents the Advanced Conceptual Design (ACD) for remediation of the Former
Plant Area at the Fernald Environmental Management Project (FEMP). The Former Plant Area
covers approximately 136 acres and is comprised of the Former Production Area (Areas 3A, 3B,
4A, and 4B) and the Administration Area (part of Area 5 north of the main parking lot). Figure
1-1 illustrates the general configuration of the project area.

Remediation of the Former Plant Area is complex because of the wide variety of uranium and-
thorium processing facilities and operations that occurred from 1952 to 1989. The primary
mission of FEMP was production of uranium metal in support of programs carried out for the
U.S. Nuclear Weapon Complex. In addition, the site also processed thorium at various times
from 1954 to 1979. During this period, large quantities of uranium and thorium product were
sent off site to other government-owned processing facilities and reactor sites. Some product
was also stored within the Former Production Area for future use.

During preparation of the Sitewide Excavation Plan (SEP), it was recognized that excavation
inside the Former Plant Area (i.e., Areas 3, 4, and 5) faced unique obstacles and issues (e.g., the
density of buried utility lines, perched groundwater, deep excavations). To address these issues
properly in the integrated remedial design packages (IRDPs) for Areas 3, 4, and 5, the Soil
Characterization and Excavation Project (SCEP) management team realized that input would be
required from many FEMP organizations to resolve general concerns on building demolition
- schedules, waste management issues, excavation sequencing, and the OSDF soil/debris volumes.

- The SCEP management team agreed to produce a conceptual design that would address
important issues associated with remedial actions in the Former Plant Area. Once approved, the
conceptual design would represent a generic remedial approach that was generally accepted by
the U.S. Department of Energy (DOE), Fluor Daniel Fernald (FDF) and affected stakeholders.
Agreement on these remedial issues prior to development of IRDPs is desirable with respect to
minimizing the time required for IRDP review and comment resolution. This ACD is the
product of the noted integration effort to deal with remedial issues in the Former Plant Area.

The ACD presents the strategic remediation and excavation plan for the impacted soil, perched
groundwater, at- and below-grade structures and utilities, specific above-grade structures (e.g.,
Tank Farm sediment trap, aboveground equipment foundations), and special materials
encountered during excavation in the Former Plant Area. Additionally, the ACD summarizes
important design considerations and suggests methods of implementation that will be used as the
basis for the Title I and II remediation design. The ACD was developed in accordance with the
FEMP Operable Units (OU) 5 and 3 Records of Decision (ROD), and is intended to satisfy
stakeholder objectives and meet the DOE’s performance milestones identified for the program.
Key project elements presented in the ACD include the 3-D subsurface contamination and extent
of excavation model, design objectives, excavation sequencing, waste management plannmg,
construction cost estimate, and pI‘O]eCt remediation schedule.
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1.1 Obijective and Purpose

The overall remediation objective for the Former Plant Area is to excavate and place impacted
material in the On-Site Disposal Facility (OSDF), temporarily stage impacted material before
bulk shipments to an appropriate off-site disposal facility [e.g., soil above the OSDF waste
acceptance criteria (WAC)], or containerize impacted material for on-site or off-site treatment
and disposal. Impacted material includes soil, manmade structures, perched groundwater, and
other material with contaminant concentrations above their respective final remediation levels
(FRLs). Remediation activities will also emphasize minimization of the volume of above WAC
waste material shipped off site, segregation of items prohibited from disposal in the OSDF,
efficient segregation and sizing of debris, and stabilization of excavation slopes. Waste material
destined for off-site disposal will be transported from the excavation area to an interim staging
area before off-site shipment.

The principal purpose of the ACD is to evaluate strategic planning issues and critical areas of the
Title I and II design with all technical, managerial, and stakeholder parties to arrive at a
consensus and path forward for developing the final remedial design for areas within the Former
Production Area. The ACD includes, but is not limited to, the following design issues:

excavation sequencing (Sections 6.0 to 6.7),
excavation quantities (Section 6.2),
foundation and structure removal (Section 4.6),
utility removal (Section 6.2),

stormwater control (Section 4.3),

perched groundwater control (Section 4.4),
waste segregation (Section 5.3),

waste hauling (Sections 6.1 and 6.2),

waste disposition (Sections 5.0 to 5.2),

dust control (Section 4.2),

radiological control (Section 4.1), and
scheduling (Section 9.0).

This ACD also identifies key design and coordination issues that require resolution during Title I
and II design activities (Section 1.5). The resolution of these issues will be presented as part of
the IRDPs for Remediation Areas 3, 4, and 5.

1.2 ACD Process

During development of the ACD process, FDF and Lockwood Greene Technologies (ILGT) have
worked as an integrated project team in the development of the preliminary 3-D model of the
extent of excavation, the Design Criteria Package (DCP), and the ACD document. FDF and
LGT have worked to meet the objectives identified in the “Scope of Work for the Advanced
Conceptual Design of the At- and Below-Grade Remediation of the Former Plant Area” (20300-
SOW-0002/1.-008, Revision 0, October 1998) and the “Functional Requirements Document for
the Former Plant Area” (20300-PL-0003, Revision 0, December 1998). The integrated team
approach has been successful, and- the ACD objectives have been met through alignment and
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programming meetings, weekly telephone conferences, correspondence, progressive document
reviews, comment resolution meetings, and individual interviews.

Alignment and programming meetings served to introduce the LGT project team to the key
decision makers associated with the DOE and FDF team. The key members of the DOE and
FDF team included the DOE Manager for the Soil and Water Projects (S&WP), the FDF Vice
President for the S&WP, the Director of SCEP; a project under the S&WP, and the Area 3A/4A
Project Manager and team. The meetings also took place with personnel representing safety and
health, Remediation Areas 1 and 2, Information Management Services, construction, documents
and records, Waste Acceptance Organization (WAO), the Facility Closure and Demolition
Project, the OSDF Project, the Advanced Waste Water Treatment (AWWT) Facility, and quality
assurance.

After the alignment and programming meetings, LGT submitted a Task Order Plan to FDF to
outline the scope of work, deliverables, and schedule. Major deliverables included the 3-D model of
uranium contamination and excavation, the DCP, and the ACD. The DOE and affected FDF
organizations (safety and health, WAO, construction, etc.) were provided a copy of their
pertinent deliverables for review. Review and comment resolution of the major deliverables was
carried out via teleconferences and meetings between LGT and FDF.

1.3 Assumptions

Major assumptions developed by the integrated project team (DOE, FDF program management,
SCEP project team, and LGT project team) as part of the ACD process include the following:

1. 3-D model assumptions.
e The 3-D model was developed to depict only uranium contamination.
. The uranium contamination includes the extent of all inorganic, organic, and radiologic

constituents of concern (COC).

e Excavation depths below areas of leachable and less leachable uranium (See High
Leachability Boundaries, Figure A-6) have been identified using uranium soil FRLs of 20
and 82 mg/kg, respectively.

. Where the silt and sand material containing perched groundwater extended past the
boundaries of the leachable uranium areas (i.e., a continuous silt and sand lense), the
associated soil outside the boundary was identified for excavation to a uranium soil FRL
of 20 mg/kg. In soil underlying areas containing less leachable uranium, the excavation
boundaries were developed to capture all total uranium material greater than 82 mg/kg.
In addition, the excavation boundaries were expanded to capture any as low as reasonably
achievable (ALARA) uranium (50 mg/kg) up to three ft below the excavation boundary
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LV
defined by the 82 mg/kg. Based on these excavation boundaries, soil volumes were
developed for excavated material targeted for the OSDF and off-site disposition. Figure 1-2
shows the modeling results depicting the final site topography as a result of the
excavation activities.

The ACD would only develop generic concepts and approaches associated with the
remedial actions. Development of specific engineering details (e.g., stormwater volumes,
sediment trap sizing, details for maintaining existing utilities) will be handled during
Title I and IT design.

The ACD would identify all strategic planning issues and critical areas of Title I and II
design. Title I design activities will address planning issues and critical areas of design
that remain unresolved.

No formal regulatory reviews will be required for the ACD.

Decontamination and demolition (D&D) of buildings will be completed on schedule, and
all D&D waste identified for disposal in the OSDF will be properly staged while awaiting
disposal. The transportation of the D&D waste to the OSDEF will be coordinated with the
placement of contaminated soil.

SCEP remediation activities will begin in April 2001 and will be performed under three
separate procurement packages. All excavation activities will be completed in September
2005 to allow the OSDF cells to be capped by the close of September 2006.

The OSDF can receive contaminated soil at a rate of six trucks per hour per open cell
(maximum of three cells). To meet this haul rate, trucks will not be required to go
through a wheel wash station for decontamination and/or dust control. Dust control will
be handled by spreading water on the haul road.

Based on the assumed haul rate and worker efficiency (Section 8), excavation activities
will deliver 42,000 bank cubic yards (BCY) of soil per month to the OSDF.

Thirty percent of the total soil volume excavated by the project will require some level of
de-watering.

Annual project funding will be sufficient to sustain or expedite excavation activities to
meet DOE’s performance milestones for FEMP.

Major Recommendations

Based on the project team’s planning and design efforts, several major recommendations have
been identified to help the project meet DOE’s performance milestones and objectives, while
reducing the total project cost and ensuring the viability of the project schedules. The following
recommendations have been identified for the 3-D excavation model and excavation activities:

5 G561z




CT0000

"'

/
)

0923

FIGURE 1-2
FINAL SITE TOPOGRAPHY FOLLOWING

EXCAVATION ACTIVITES — FORMER PLANT AREA

FFI.EOR DANIEL ﬁ

FILENAME: B0734801: CGEGAGD1. DGN



FEMP-ACD

’ . 2925 @, . 20201-PL-0002, Rev. 0

. 24 May 1999

3-D Excavation Model - Continue to collect new and/or utilize existing characterization
data to better quantify and qualify the various parameters of the 3-Dexcavation model.
The objectives of this work would include:

refine the volume of above-WAC soil and Resource Conservation and Recovery Act of
1976 (RCRA) characteristic waste, '

verify that all organic and inorganic contaminants are located in the uranium excavation
zone,

better define the boundaries of leachable uranium contamination, and

incorporate accurate building foundations and basements.

Excavation Sequencing and Implementation — Examine opportunities to maximize
improvements to excavation sequencing and implementation. Recommendations include:

Minimize the requirement for truck wheel wash stations in order to maintain the rate of
soil disposition to the OSDF. If dust control becomes a significant problem, consider
implementing controls on the haul roads rather than on each truck.

Remove the existing haul road from service early in the construction phase for Area 3A
to allow excavation to proceed from north to south.

Expedite the start of construction activities in Areas 3B, 4B, and 5 as early as possible in
order to balance the soil volume requirements (42,000 BCY per month) and to meet the
truck haul rate of six trucks/hour/cell for the OSDF.

Identify opportunities to place currently restricted soil-like material at the OSDF to
supplement the soil volume requirements.

Evaluate the soil/debris ratio requirements noted in the Imparted Materials Placement
Plan (IMPP) to determine more efficient placement ratios for material placed at the
OSDF.

Look for opportunities to shut down operations on the Plant 1 Pad as early as possible to
allow Area 3B to be sequenced as planned in the ACD. This will allow excavation
activities to proceed from north to south and help minimize potential cross-contamination
between Areas 3B and 4B.

Allow the contractors to operate with multiple excavation shifts. This will require that
the OSDF also will operate on multiple shifts.

Consider phased certification activities for excavated areas to provide maximum
flexibility in meeting soil volume requirements and excavation schedules.
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. Once certification activities are completed for each area, allow the contractor to regrade
the areas to maximize natural drainage characteristics and minimize long term
maintenance costs associated with pumping activities.

1.5 Remaining Remediation Issues

Design and coordination issues that will require further development include the following:

. Perform additional characterization activities to better quantify the volumes of RCRA
characteristic waste. These characterization activities will also determine whether these
areas contain above-WAC material. -

. The 3-D excavation model assumes that all non-uranium COCs were located in the
uranium excavation footprint and were removed with the uranium. Additional
characterization activities may be required to identify and quantify non-uranium COCs
outside the uranium excavation boundaries.

. A formal protocol has not been developed for area certification following remediation
activities. Further discussion is needed to evaluate the advantages and disadvantage of
phased certification of areas rather than waiting to certify complete areas (Area 3A, Area
4A, etc.)

. Current soil volume estimates indicate that the project will not generate enough soil to .
meet- the OSDF soil/debris ratios discussed in the IMPP. Further evaluation is needed to
determine whether the soil/debris ratios can be optimized.

. Significant coordination efforts will be required with the OSDF operations to ensure the
project schedule is met. Further discussions are needed on issues such as concurrent
operation of multiple cells, multiple shift operations, and acceptance of currently
restricted soil like materials.

° Coordination issues between the D&D and SCEP organizations are very important in
meeting the project schedule. The D&D activities should be completed on schedule or
ahead of schedule in order to expedite excavation in Areas 4A and 4B. These areas are
needed to meet the soil volume requirements.

. Funding constraints are beyond the control of FDF, but they must be maintained at
planned levels to meet the excavation schedule.

o ACD estimates on the rate of placing material at the OSDF (42,000 BCY per month)
must be resolved with the OSDF estimate of 70,000 BCY per month.
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2.0  Site Characterization i' 225 @

This section discusses, by media type, the nature and extent of contamination and the affected
areas of the site. The information in this section was taken from the OU 5 remedial investigation
(RI)/ feasibility study (FS) reports.

2.1 Soil

Nature and Extent of Contamination

Extensive soil sampling conducted during the RI and other programs characterized the nature
and extent of contamination resulting from past FEMP operations. Data from these
investigations were used to establish FRLs for contaminants of concern, which are primarily
uranium, thorium and radium. In addition, the extent or boundaries of uranium contamination
are assumed to include the extent of all inorganic and organic contaminants. Predominant
contaminants are defined based on frequency and magnitude of detections above background.

Total uranium concentrations in surface soil within the FEMP boundary typically range from
background (3.7 mg/kg) to 100 mg/kg. Uranium concentrations above the established FRL
background in subsurface soil are found at depths up to 20 ft or more in the Former Production
Area. '

Radium-226 contamination is limited to the former process areas and waste storage areas;
however, there is no significant area of subsurface radium-226 contamination in the Former
Production Area.

Like the radium-226 contamination, total thorium contamination is generally found in process
and waste storage areas. All thorium detections were within the bounds of uranium
contamination and were generally in surface soil. Subsurface contamination is limited to a depth
of 10 ft.

The predominant metal contaminants are cadmium and beryllium. All above-background
concentrations of cadmium are assumed to be located within the boundaries of uranium
contamination. Cadmium is a trace element in the earth’s crust and a trace constituent in the
uranium ores processed at FEMP.

Beryllium contamination is also primarily within the boundaries of uranium contamination.
Beryllium is a trace element in the earth’s crust and is a trace constituent in coal and the flyash
generated when coal is burned. Low-level beryllium contamination is widespread at FEMP; this
is probably due to emissions from the Boiler Plant and dispersion from the coal and flyash piles.

Volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and
polychlorinated biphenyls (PCBs) were detected in select samples taken near all major
processing and supporting facilities. Generally, all detections of organic contaminants are
assumed to be within the boundary of uranium contamination.
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Area and Volume of Affected Soil

The estimated affected area of soil (both on and off property) with uranium concentrations above
the FRL is approximately 7,907 acres or 12.4 square miles. The estimated volume of soil
requiring remediation within the Former Plant Area is approximately 1,245,000 cubic yards.

2.2 Perched Groundwater

Nature and Extent of Contamination

Extensive sampling of perched groundwater on the FEMP property identified site-related
contamination in and outside the Former Production Area. Refer to Figure A-6 in Appendix A
for the approximate limits of the perched groundwater contamination in the Former Plant Area.
The highest contaminant concentrations, primarily uranium, are found in perched groundwater
under Plants 2, 6, and 9. Contaminated perched groundwater will be remediated by excavating
the contaminated surrounding soils.

Area of Affected Perched Water

Soil and perched groundwater located in contamination areas exhibiting high uranium
leachability will require excavation to a uranium soil FRL of greater than or equal to 20 mg/kg.
Preliminary boundaries of the high uranium leachability for these areas are depicted on
Figure A-6. Where the silt/sand material and perched groundwater extend past the boundaries
of these areas, the associated soil was identified for excavation to a uranium soil FRL of 20
mg/kg if the 3-D model demonstrated a continual connection.

Soil and perched groundwater located in nonleachable uranium contamination will require
excavation to a uranium soil FRL of greater than or equal to 82 mg/kg. Associated contaminated
soil and perched groundwater will be excavated to meet uranium soil ALARA levels of 50
mg/kg in these areas, providing the 50 mg/kg ALARA level is within 3 ft of the greater than or
equal to 82 mg/kg FRL value.

3.0  3-D Excavation Model
This section provides an overview of the modeling techniques performed in support of the ACD.
The model was constructed using EarthVision software, Version 5.0 from Dynamic Graphics,

Inc. The discussion here addresses:

model coordinates and selection of model boundaries,

. methodology for developing the ACD excavation model,
. results of the modeling effort, and
o recommendations for improvements in the model and modeling process for support of

Title I and Title IT design activities.

CNN0A™




FEMP-ACD
20201-PL-0002, Rev. 0
24 May 1999

3.1  Data Coordinates and Limits 1 L_,, 22 51 O

After inspecting the data and maps provided by FDF, the model boundaries were established as
follows:

Easting: 1,347,500 to 1,351,000 (3,500-ft extents east to west)
Northing: 479,000 to 482,600 (3,600-ft extents north to south)

Elevation: 536.5 to 603.5 ft above mean sea level (MSL)
(67-ft extent vertically)

All coordinates are North American Datum (NAD) 83 State Plane Coordinates for Ohio South,
Zone 3402.

Additional information regarding the surface and subsurface model geometry is included in
Appendix B.

3.2 Conceptual Modeling Approach

A 3-D contamination and extent of excavation model was developed to identify subsurface data
gaps to be addressed in project specific plans (PSPs) and to assist in the development of the
conceptual design for the Former Plant Area. The model was based on currently available
uranium data and an existing stratigraphic profile of the site’s glacial till, which is mainly clay
with sand and silt lenses that hold perched groundwater. The extent of excavation was modeled
for both clay and silt/sand materials at the lower total uranium FRL of 20 mg/kg in soil
underlying areas of leachable uranium and at the higher total uranium FRL of 82 mg/kg, or the
total uranium ALARA goal of 50 mg/kg, -in soil underlying the areas of less leachable uranium.
The 3-D model was expanded to include building foundations and basements, as well as
subsurface utilities.

The modeling approach for the ACD was prescribed by FDF and included the following 15
steps. Tables B-1 to B-2 and Figures B-1 to B-4 in Appendix B provide the modeling parameters
and resultant images from the modeling process.

1. The total uranium sample data were split into separate surface and subsurface data sets.
Samples with a bottom sample depth of 1 ft or less were classified as surface samples
while all deeper samples (with mid-point sampling depth greater than 1 ft) were classified
as subsurface samples. FDF performed this split.

2. The subsurface data set was split into two data sets depending upon whether the sample

was taken in an area of silt/sand or clay material. The existing FDF geologic model was
used to classify the subsurface samples. FDF performed this classification.
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Variograms were constructed for each of the data sets from Steps 1 and 2 to determine
the extent of horizontal and vertical spatial correlation and to establish search radii for the
Kriging process. The sample variograms were fit with a curve consisting of a nugget and
an exponential function.

The three data sets were Kriged using the search parameters and variogram models
identified in Step 3. Ordinary Kriging was used. The Kriging estimates and confidence
results in each case were examined and compared to the input data to ensure that the
Kriged estimates honored the sample data.

Using the FDF geologic model, the two subsurface models (silt/sand and clay Kriged

"results) were combined into one subsurface model. For example, if a model cell was

defined in the FDF geologic model as silt/sand material, then the Kriged estimate for total
uranium from the silt/sand subsurface model was assigned to that model cell in the
combined subsurface model. The EarthVision formula processor was used for this
process.

The 2-D Kriged surface model was draped over the surface topography.

The combined 3-D subsurface mode from Step 5 was cut with the surface topography at a
depth of 1 ft below surface elevation at each x-y location.

The draped 2-D Kriged surface model was assigned a thickness value of 1 ft then added
to the top of the cut 3-D subsurface model from Step 7.

A preliminary building foundation excavation model provided by FDF was used to
construct a cutting surface for the combined 3-D model from Step 8. Since the FDF
foundation model contained excavation slope set backs from building foundations, the
lower most elevation surface at the bottom of each foundation footprint was used to
construct a vertical cutting surface, which was used to cut the 3-D model from Step 8.
The foundation cut eliminated building foundation voids from the 3-D soil model and
subsequent soil volume calculations. EarthVision’s Minimum Tension interpolation
technique was used to construct this foundation-cutting surface.

A topographic map of the Great Miami Aquifer (GMA) surface provided by FDF was
used to cut the bottom of the 3-D model. EarthVision’s Minimum Tension interpolation
technique was used to construct this cutting surface.

A subsurface utility map provided by FDF was superimposed on the combined 3-D
model.

Excavation depths and slope set backs were designed based on the controlling depth of
total uranium concentration estimates from the combined 3-D model produced in Step 11
or the foundation excavation surface outlined in Step 9. In areas of high uranium
leachability (defined by FDF), excavation surfaces were designed to recover total
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uranium concentrations down to 20 mg/kg. This surface was constructed using the

Minimum Tension interpolation technique in EarthVision. :
P F;':, 2295 @
13.  The combined 3-D model of estimated total uranium concentrations from Step 10 was cut
with the excavation surface designed in Step 12. ‘
14.  The remaining estimated total uranium concentrations in the model after the excavation

cuts in Step 13 were examined to confirm that all contamination above the appropriate
20, 50, or 82 mg/kg level had been removed.

15. The volumes of contaminated soil removed by the excavation cutting surface were
calculated with EarthVision’s volume calculation tools. The results are noted in Section
6.2.

3.3 3-D Model Results

Figures A-1 to A-10 included in Appendix A provide a visual representation of the 3-D model.

Figures A-1 to A-5 illustrate some cross-sectional views through Areas 3A, 4A, 3B, 4B, and 5,
respectively. Surface and subsurface contamination for 20 mg/kg, 50 mg/kg, 82 mg/kg, 1,030
mg/kg and its interface with silt/sand lenses and the GMA is readily identifiable. The extent of
excavation required to remove the contamination and foundations at each section is presented.
Review of the 3-D model electronic file reveals some excavation depths are dictated by
contamination plumes immediately adjacent to but not within the cross-section.

Plan views on Figure A-6 depict areas of high leachability and sand/silt lenses that were included
in the model. Locations are evident in Areas 4A and 4B where the GMA will be breached.

Figure A-7 includes isopach maps for the excavated soil and the remaining till thickness after
excavation.

The surface model Kriging variance is presented on Figure A-8.

Figure A-9 includes a plan view of the residual contamination and sand/silt lenses following
excavation of the Former Plant Area. Isometric views of the post excavation surface and
remaining data samples are provided. The views clearly illustrate that the contamination within

the areas of high leachability soil has been removed.

Figure A-10 includes a fence diagram composed of the cross sections established on Figures A-1
to A-5.

34 Recommendations for 3-D Model Improvements

The modeling approach used for the ACD was consistent with previous block modeling activities
used at FDF for estimates of contaminated soil volumes. As additional data are acquired and
modeling techniques are refined, the following recommendations are made for improvements in
the modeling process and model results to support Title I and Title II design activities:

3 N e ;
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e The original geologic model warrants adjustment for changes in surface elevations that
have occurred on site since the ACD model was built.

o Actual foundation data from as-built drawings should be used in future modeling efforts
to provide more detail and higher resolution of actual building foundation limits and
elevations.

. Model data points for utilities should be refined. Some model points were missing or
were inconsistent with drawings provided in support of this modeling effort.

. Detailed models should be constructed for each of the individual areas in the Former

Plant Area (i.e. 3A, 3B, 4A, 4B, and possibly 5).
4.0 Excavation Issues and Objectives
This section addresses excavation issues and objectives that should be fully developed as part of
the remedial design activities. The key issues include site radiological control, dust control,

stormwater control, perched groundwater control, excavation dewatering, deep foundation
removal, and groundwater monitoring well management.

4.1 Site Radiological Control

Requirements for working in the areas containing radiological contamination will be performed
in accordance with 10 Code of Federal Regulations (CFR) 835. The work will be performed in
accordance with the DOE- approved Radiation Protection Program applicable to the Fernald site
or under the U.S. Nuclear Regulatory Commission (NRC) Agreement on State Radioactive
Materials License.

FDF will be responsible for providing radiological control technical staff equipped with survey
and air sampling instrumentation. Boundary control stations equipped with personnel
monitoring equipment and change facilities will be provided.

Workers will be required to complete Radiological Worker Training, Hazardous Waste
Operations and Emergency Response Training, as well as other site-specific training.

Worker protection will include personnel monitoring, respiratory protection, and bioassay
requirements.

The radiological limits that will be followed for the project are found in Table 4-1 and Table 4-2.
The Tables were taken from the FDF Procedure “Radiological Posting and Access to
Radiological Areas, Document Number RP-0007, PCN Effective Date: 12-07-98.”
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Table 4-1
Surface Contamination Limits *

Nuclide' Removable b, e

Fixed Plus Removable

Average b,

Maximum b, d

U-nat, U-235, U-238, and associated | 5,000 dpm/100 cm* 15,000 dpm/100 cm”® 1,000 dpm/100 cm*
decay products, alpha emitters. . :

Transuranics, Ra-226, Ra-228, Th- | 100 dpm/100 cm® 300 dpm/100 cm® 20 dpm/100 cm™
230, Th-228, Pa-231, Ac-227, I-125,

1-129

Th-nat, Th-232, Sr-90, Ra-223, Ra- | 1,000 dpm/100cm” 3,000 dpm/100 cm® 200 dpm/100 cm*

224, U-232,1-126,1-131, I-133

Beta-gamma emitters (nuclides with
decay modes other than alpha
emission) except Sr-90 and others
noted above

73,000 dpm/100 e’

15,000 dpm/100 cm?®

1,000 dpm/100 cm*

Where surface contamination by both alpha and beta-gamma emitting nuclides exists, the limits established for alpha
and beta-gamma emitting nuclides should apply independently.

As used in this table, disintegrations per minute (dpm) means the rate of emission by radioactive material as determined
by correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric
factors associated with the instrumentation.

Measurements of average contaminant should not be averaged over more than 1 m2. For objects of less surface area,
the average should be derived for each object.

The maximum contamination level applied to an area of not more than 100 cm?.

The amount of removable radioactive material per 100 cm? of surface area should be determined by wiping that area
with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on
the wipe with an appropriate instrument of known efficiency. When removable contamination on objects of less
surface are is determined, the pertinent levels should be reduced proportionally and the entire surface should be wiped.

The limits presented for transuranics, Ra-226, Ra-228, Th-230, Th-228, Pa-231, and Ac-227 are taken from
Information Source 9.3.2. Consult with Radiological Control when required to apply these limits for unrestricted
release. ;

: Table 4-2
Derived Air Concentrations (DAC)’
for Posting Airborne Radioactivity Areas at the FEMP?

Nuclide uCi/ml Lung RetentionClass’
U-238 2 E-11 ’ Y
Th-230 3E-12 \"Y
Th-232 SE-13 W
Ra-226 3 E-10 w

Rn-222 (Radon) decay products 0.33 working level .
Rn-220 (Thoron) decay products 1.0 working level

' From Appendix A of 10 CFR 835
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2 The DACs shown are for the most limiting solubility class for 1 pm Atmospheric Mass and Density particle

size. Contact Radiological Control for assistance in determining DAC values for differing conditions.

3 Lung Rentention Class: W (weeks), Y (years)

4.2 Dust Control

The project will develop a project-specific procedure or plan for controlling fugitive dust
emissions to ensure compliance with standards and negotiated site-specific limits defined in
“Fugitive Dust Control Requirements, RM-0047.” The procedure or plan shall include, but not
be limited to, how project field activities will be monitored for fugitive dust releases, what
methods will be used to control fugitive dust releases, what records will be kept and maintained,
and what notification process will be used after discovering fugitive dust releases.

These dust control mechanisms shall be based on the fugitive dust control/work practice Best
Available Technology (BAT) Policy as approved by the Ohio Environmental Protection Agency
(OEPA) and defined in the Ohio Revised Code 3704.01(F).

OEPA must approve the BAT dust controls/work practices to be implemented. Some BAT dust
control/work practice strategies include:

e application of dust suppression or crusting agents to prevent dust generation in a manner
that prevents migration of the agents beyond the work area boundaries, ponding, or
disruption of other portions of work;

. wheel wash (optional) at the excavation site before entering any defined paved roadways;

. removal of clods, clumps, tracks, or visible deposits of soil, mud or other materials that
could readily become visible fugitive emissions from paved and treated unpaved

roadways/parking areas.

4.3 Stormwater Control

Surface water management systems and erosion control measures will be designed using the
appropriate guidance in the Ohio Department of Natural Resources, Rainwater and Land
~ Development (ODNR 1996), engineering judgement, and experience from earlier phases of
remediation. Surface water management systems will be designed to divert stormwater runoff
from upgradient areas around excavations, collect runoff from areas that will be disturbed during
excavation/remediation, convey water to appropriate facilities, and provide the necessary and
appropriate control and/or treatment facilities. Erosion and sediment control components will be
selected and used in general conformance with applicable code and procedure requirements.

An existing open channel is located along the northern perimeter of the Former Plant Area
immediately south of the railroad yard. This channel intercepts surface water runoff from the
northern reaches of the FEMP and drains westward to Paddys Run. In addition to the open
channel, a concrete channel extends along the north boundary of Area 3A and Area 3B and will
be used to prevent surface water from leaving the north side of Areas 3A and 3B. Water
collected by the concrete channel will divert into the water collection systems for proper

treatment.
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- In addition to the existing channels, stormwater management controls will be provided as part of
site preparation activities.  These measures will be installed to control surface water runoff/run-
on, to minimize discharges of potentially contaminated surface water during remediation, and to
minimize potential recontamination of remediated areas. These controls will be monitored and
may be modified during construction. Surface water management control facilities will be
designed for each remediated area. Generally, diversion dikes/ditches will be designed and
installed along the area boundaries of each remediation area to control run-on and runoff.

Excavations required to remediate these areas could stay open up to 6 months or more. During
these periods, water is expected to accumulate within the excavations as a result of precipitation.
~Surface run-on into the excavations will be limited to the extent practical by the use of berms,
dikes, or ditches. Within the excavation, open sumps and pumping will be used to collect
surface water. This accumulated water is likely to be contaminated due to contact with non-
certified excavation surfaces and will require treatment prior to discharge off-site.

Stormwater collected inside the project boundary will be sent for Phase I or I treatment at the
AWWT facility. The majority of the surface water runoff collected will be routed to the
Stormwater Retention Basin (SWRB) via the storm sewer system. Surface water mixed with
groundwater containing VOCs and SVOCs will require Phase II treatment and will be transferred
to the Water Management Facility (WMF) and/or the Biodenitrification Surge Lagoon (BSL)
before being treated.

The FEMP maintains a stormwater collection system that includes conveyance systems and
retention basins. According to the SEP, this system is designed for a 10-year, 24-hour storm
event: This system can prevent most stormwater from entering the Storm Sewer Outfall Ditch
and Paddys Run. As remediation of the site progresses, the stormwater collection system will be
decommissioned in stages to ensure continued stormwater collection from the portions of the site
not yet remediated. To the extent practical, surface water discharges from the area being worked
will be conveyed via pumping or other appropriate methods to the adjacent area where the
conveyance system is still intact. Once an area is certified clean, surface water runoff from that
area will be diverted so that it is routed directly to any confluence leading to the Great Miami
River.

Erosion and sediment control measures will be provided as part of site preparation. The erosion
and sediment control measures must be appropriate for the area of remediation and must be
clearly transferred from the conceptual basis to the detailed design while maintaining the
constructability of the remediation activity. For this project, appropriate erosion and sediment
control measures will be implemented to mitigate sediment loading to the existing storm sewer
system and, where appropriate, to protect downgradient areas. Typical types of erosion and
sediment control will include silt fencing, check dams, sediment traps, temporary seeding,
permanent seeding, and/or crusting agents. Erosion and sediment system control measures will
be selected and used in general compliance with applicable codes and procedures. These
measures will be designed for each remediated area.
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4.4 Perched Groundwater Control

Perched groundwater controls will be provided as part of site preparation. These controls will
consist primarily of open sumps and pumping within the excavations, supplemented with parallel
interceptor trenches at selected locations. Due to the known perched groundwater conditions,
planning the sequence of excavations to accommodate dewatering is necessary. Sumps and
parallel interceptor trenches may be required. The following present two potential excavation
sequences that will be considered for excavations encountering perched groundwater.

Excavation Sequence 1: This involves installation of parallel interceptor trenches on the
upgradient side of the excavation. The excavation begins around the perimeter of each area and
is extended inward and downward. This method will act as a dewatering system on both the
upgradient and downgradient sides of the excavation. Open sumps and pumping will be used
around the perimeter of the excavation. Figure 4-1 provides a general illustration of Excavation
Sequence 1.

The advantage of this sequence is that the sump location is always at the same location (along
the perimeter). In addition, the center portions of the excavation will remain drier, which should
facilitate excavation and subsequent placement of excavated material at the OSDF. The interior
slopes could be kept flatter than the exterior working slopes, which could act as access routes
and make hauling excavated material easier. Disadvantages include water collected at the toe of
the slopes that may lead to sloughing or localized slope failures. Parallel interceptor trenches can
be installed to aid in dewatering since open sumps and pumping may not entirely control perched
groundwater in localized high flow situations.

Excavation Sequence 2: This involves installation of parallel interceptor trenches upgradient of
the excavation. The excavation begins on one side of the area proposed to be excavated and is
progressively extended deeper and wider with the interior slopes flatter than the exterior working
slopes. Open sumps and pumping will be used on the side where the excavation began (i.e., at
the base of the exterior working slopes). This method will dewater the downgradient side of the
excavation and any water that remains on the upgradient side. Figure 4-2 provides a general
illustration of Excavation Sequence 2.

The primary advantage to this sequence is that a portion of the excavation will remain dewatered
throughout the excavation process, which facilitates the ease of equipment use. This sequence
also has the advantage of a flatter slope on the downgradient side of the excavation, which will
allow the equipment to access the excavation more easily and prevent disturbance to the working
slope. The major disadvantage is that open sumps and pumping will be located at the toe of the
exterior slopes, which may undergo sloughing failures and possible localized slope failures.
These failures will require maintenance throughout the project.

Regardless of the excavation sequence, the main problems that will be encountered during

excavation are related to perched groundwater. The anticipated problems include shallow
sloughing failures along slopes, keeping open excavations dry, disturbing silty or sandy materials
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with construction equipment, and providing a stable foundation. To' Mnimize problems
associated with excavations, the excavations will have no greater than 2H:1V slopes. Equipment
and material will not be placed near the edges of the excavation, with the exception of diversion
dikes that serve to keep surface water runoff from entering the excavation. Also, the base of the
excavation will be positively drained to one or more open sumps to provide a stable foundation.
Standard excavation equipment will be able to excavate the materials.

Several alternatives can be employed to remove and collect groundwater within the glacial
overburden perched above the water table of the GMA. Perched groundwater control
alternatives consist of the following: open sumps and pumping, interceptor trenches, and
dewatering wells. One or more of these alternatives will be used to remove contaminated
perched groundwater for treatment and to maintain the working area as dry as possible.

Perched groundwater and stormwater that collects in the uncertified excavation area will be
conveyed to the AWWT for Phase I or Phase II treatment. Phase I treatment is required for all
stormwater and perched groundwater in noncertified areas when VOCs are absent. Phase II
treatment is necessary for perched groundwater and stormwater that contains VOCs or SVOCs.
Figure 4-3 shows the general collection and treatment routes for the collected perched
groundwater and stormwater.

Perched groundwater and stormwater that collects in the excavation will be pumped to a
sediment trap and then to the storm sewer system or to the WMF, which is being constructed in
the excavation left by removing material from the lime sludge ponds. Subsequent discharge
from WMF will be to the SWRB or BSL for AWWT Phase I or II treatment, respectively. The
total suspended solids loading target for collected water will be 1,000 parts per million (the same
as established for that of surface water being sent to the SWRB). If possible, project piping will
be located for use during the remediation of more than one area without major modification.

The particular dewatering method to use in the active excavation depends on the potential water
yield from all sources, the depth and area of the excavation, and the location of the excavation in
relation to unexcavated areas. Because of the presence of perched groundwater and the noted
variability of its hydraulic conductivity, it is possible that a variety of predrainage techniques
will be needed (e.g., open sumps and pumping and interceptor trenches).

Open Sumps and Pumping

This method uses shallow trenches (less than 4 ft deep) along the outer edges of the excavation
to collect the perched groundwater and convey it to shallow sumps, where it is pumped from the
excavation and sent to the nearest stormwater sewer or WMF, depending on the treatment option.
Figure 4-4 1llustrates the open sumps and pumping method.
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Pumping from open sumps within the excavation is a proven and reliable method when
groundwater volumes are relatively low and recharge is nominal. Materials and equipment are
readily available. Both the capital costs and operation and maintenance (O&M) costs are
relatively low when compared to other methods. Although open sumps and pumping is
relatively inexpensive, handling power cables, pumps, and discharge lines within the excavation -
and on the slopes can be a nuisance.

Interceptor Trenches

Figure 4-5 illustrates the interceptor trench method. This seepage-reducing method is desirable
in its ability to cut off the flow of perched groundwater and reduce the volume, either as the sole
method of control or in conjunction with other drainage methods. Interceptor trenches,
commonly referred to as French drains, are excavated to the depth necessary to intercept the
perched groundwater, and a perforated pipe is placed and surrounded with free-draining stone or
sand and covered with 1 to 2 ft of impervious material (i.e., clay). Perched groundwater
intercepted in the trench is carried by gravity or collected in a sump and routed to the SWRB or

BSL.

* Use of interceptor trenches is a proven and reliable process. Materials and equipment are readily
available. Capital costs are moderate, while O&M costs are low.

Dewatering Wells

Dewatering wells are filtered wells (i.e., sand filter surrounding the well casing) that can be
installed with vertical pumps capable of handling virtually any quantity of water encountered in
excavations (Figure 4-6). Pumps are available in a wide range of discharge rates, powered by
electricity, gasoline, or diesel. Individual wells vary in diameter, depending on installation
needs. Well systems have the advantage of being quite flexible. An initial group of wells can be
installed and pumped, and the groundwater lowering observed. If sufficient control is not
obtained, additional wells can be installed until the required lowering is obtained.

Wells often must be constructed so that they can remove large volumes of water without
allowing large quantities of soil to enter the well casing. A sand filter is required when the soil
consists of very fine sand, silt, or stratified formations containing layers of fine sand and silt
(such as described for the project site). The well is constructed sufficiently large in diameter to
allow carefully specified filter material to be placed around the perforated or slotted pipe. If
large production is required, special care must be taken to use material with sufficiently high
permeability so that flow into the well is not restricted.
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Dewatering wells are a proven and reliable method for removing groundwater. The construction
of dewatering wells is relatively simple, and materials are readily available. Capital costs for
individual wells are relatively low to moderate; O&M costs are moderate. In addition to
installation and O&M costs, perched groundwater removed via dewatering wells will be sent to
the SWRB or BSL before treatment at AWWT. As stated in the Geotechnical Engineering
Report (DOE 1998b), relatively close spacing of dewatering wells would be required due to the
small radius of influence expected within the silt and fine sand of the perched groundwater zone.
Therefore, due to the anticipated close spacing of dewatering wells, this method is probably not
ideal for controlling perched groundwater. Also, for excavation greater than 15 ft, the dewatering
wells will have to be staged, resulting in higher costs.

Potential Perched Water Yield

According to the Geotechnical Engineering Report (DOE 1998b), the perched groundwater flow
rates will be low [i.e., the peak seepage yields are less than 1.25 gallons per minute per foot
(gpmV/ft), the sustained seepage rates are less than 0.08 gpm/ft], and open sumps. and pumping
will be the most common method for controlling perched groundwater. In any event, these
systems will be needed for stormwater control.

Summaries of hydraulic conductivity are included in the SEP (DOE 1998a). The silt and fine
sand materials in the glacial overburden at FEMP are typically medium dense to dense, well-
graded, poorly sorted sands and silts, often with clay-sized materials. The fine-grained materials
are glacial till with a significant clay fraction. Estimates of the peak and sustained yields were
presented in the Geotechnical Engineering Report (DOE 1998b). According to this report, the
lowest anticipated yield will come from the northeast area of the project site (i.e., general
location of Area 3A). The highest anticipated yield will come from the southwest area of the
project site (1.e., general location of Area 4B). Several reports on the hydrogeologic conditions
provide data suggesting recharge is from precipitation that falls directly on the Former Plant
Area and the watershed area north of the plant.

Perched Groundwater Management in Excavated Areas

The size and depth of excavation varies widely for each of the remediation areas of the Former
Plant Area. The size and depth of the excavation is shown on Figure A-7.

For deep excavations (greater than 10 ft deep below the existing ground surface), the excavated
area will be relatively small and excavation should be sequenced to minimize mixing of perched
groundwater from different stratigraphic levels. The excavated area will be gravity drained to
one or two sumps. Perched groundwater containing VOCs or SVOCs near Plants 2, 6, and 9 will
be pumped to the WMF before discharge to the BSL and Phase II treatment. All other water will
be transferred to the SWRB.

For shallow excavations (less than or equal to 10 ft deep below the existing ground surface), the
excavated area will be relatively large and excavation will need to be sequenced to effectively
dewater the working area. The excavation will be gravity drained to one or more sumps, and the
collected water will be routed to SWRB or WMF.

CG5034
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Within individual remediation areas, there are potential RCRA soil areas as well as materials that
have the potential to exceed the OSDF WAC. The potential RCRA and potential above WAC
material volumes anticipated to be excavated generally lie in the top 3 ft of soil and perched
groundwater is not likely to be a major issue.

Perched Groundwater Management in Unexcavated Areas

Perched groundwater recharge results from the precipitation that falls directly on the Former
Plant Area and the watershed area north of the plant. Perched groundwater north of the site is
not contaminated. To reduce the amount of perched groundwater that flows through the
contaminated areas, this perched groundwater could be intercepted and discharged to surface
water flowing to Paddys Run. An interceptor trench could be installed along the north and east
edges of the site and this would be one of the most effective means with which to collect this
clean water. However, using an interceptor trench in this manner can also draw the perched
groundwater from the contaminated areas into the interceptor trench. Therefore, two interceptor
trenches would be installed parallel to one another to minimize the cross-contamination of the
clean perched groundwater. In other words, an upgradient trench would intercept clean water for
discharge directly to the Storm Sewer Outfall Ditch, and a downgradient trench will intercept.
contaminated water for discharge into the storm sewer system.

4.5 Excavation Dewatering

During excavation for the remediation activities, removal of perched groundwater and surface
water runoff will be accomplished using open sumps and pumping methods. Contingencies
should also be made for additional means of dewatering, particularly in excavations in the
northeast quadrant of the Former Plant Area. Such contingencies may include installation of
parallel interceptor trenches.

To minimize slough and heave of the soils at the base of the excavation, pumping from open
sumps and interceptor trenches should continue until the excavations are developed to final
planned grades or backfilled at least 2 ft above the maximum observed seasonal groundwater
elevations.

Even with the aforementioned measures, there is excavated soil that will require additional
dewatering. Soil containing free liquids cannot be transported to the OSDF or the SP-7/Area 7
Above WAC Storage Area. Therefore, dewatering areas will be established in each excavation
area using existing building pads or otherwise prepared areas. The dewatering areas will be
cordoned off, lined with impervious material, and positively drained such that water seepage can
be collected for treatment.

4.6 Deep Foundation Removal

Deep foundation removal alternatives include demolition and removal of deep subsurface
concrete walls, slabs, grade beams, and deep piling. Several buildings in the remediation area
have pile foundations that extend to a considerable depth below grade and below any known soil
contamination. The pile foundations for Building 10A (Boiler House) extend approximately 40
ft below the grade, and the multi-level basement extends at least 30 ft below grade. Because of
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these depths, none of the pile foundations are expected to be readily removable. If the piles can
be removed, the sands of the GMA will collapse as the piles are removed, and this could provide
an enhanceéd pathway for contaminant transport into the GMA. Therefore, each deep piling will
be addressed on a case-by-case basis. :

Factors to be considered when deciding to remove a piling or leave it in place include:

e _  technical difficulties in removing the piling,

. process knowledge about the mobility and quantity of potential contaminants,
o analytical results from soil borings surrounding the piling, and

° final grade of the excavation.

Prior to deep foundation removal, the soil material adjacent to the foundation will be removed.
The material will be removed by either conventional excavation with a safe slope or by first
installing vertical sheet piling followed by soil removal. Based on the proposed sequencing and-
location of adjacent structures, vertical sheet piling is not currently anticipated.

Removal alternatives that may be used to remove the deep piles and/or other subsurface concrete
foundation material include the following:

. saws,

o diamond wire cutting,

J subsurface explosive cutting,

. flame cutting,

L thermite reaction lance,

o abrasive water jet,

o subsurface controlled blasting,

] wrecking ball,

. excavator-mounted attachments, and
. expansive grout.

One or more of these alternatives may be used for surface and subsurface concrete removal.
Other alternatives may be introduced as the need arises. Ease of operation, efficiency, and safety
will be the main drivers for deep foundation removal efforts. The primary alternative used will
most likely be the excavator mounted attachments which include a pneumatic hammer, jaw-
crusher, and a shear. As part of the detailed design activities, these, as well as other alternatives
will be evaluated for safety, technical effectiveness, and cost-effectiveness.
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47 Groundwater Monitoring Well Management

Monitoring wells located at each of the remediation areas will be properly plugged and
abandoned or excavated, as appropriate, to facilitate remedial activities. The schedule for
plugging and abandoning the wells will be based on area-specific requirements and will be
conducted in accordance with existing site procedures.

Soil excavation may extend to a depth where 1,000-series wells can be removed intact during
excavation, without implementing normal plugging and abandonment procedures. Well removal
will be coordinated with the Aquifer Restoration Project to maintain the integrity of the existing
groundwater monitoring program.

The Integrated Environmental Monitoring Plan (IEMP) describes the existing groundwater
monitoring program and identifies the monitoring wells to be maintained during remedial
activities. These wells will receive protective measures, such as construction fencing, to ensure
they are physically protected during field activities. New monitoring wells may be installed in
some areas after the completion of excavation activities to ensure appropriate groundwater
monitoring data are generated under the IEMP (DOE 1997) groundwater monitoring program.

4.8 Remedial Objectives

The overall goal of soil remediation is to remove soil that presents an unacceptable risk to human
health and the environment. Principal remedial objectives are to remove the contaminated soil in
a cost-effective and efficient manner, protect human health and the environment, and provide the
proper ratio of bulk materials to the OSDF, while maximizing Category 1 (soil or soil like)
material. The sequencing objectives are applicable within project areas as well as between areas.

During remediation, procedures will be implemented to protect human health and the
environment by minimizing potential exposure to contamination and avoiding cross-

contamination. This will be achieved by:

. excavating areas from upgradient to downgradient with respect to perched groundwater
and surface water flow;

. controlling haul routes through contaminated areas to minimize cross-contamination of
certified clean areas; and

. using paved roads, to the extent practical, to minimize dust generation and avoid cross-
contamination.

Steps will also be taken to make the sequencing cost-effective and efficient. These steps include:

. Minimize double handling of material.
. Establish large work areas to provide efficient equipment utilization.

* Minimize haul distances.
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. Minimize unnecessary water treatment.

. Haul soil directly to the OSDF when necessary.

. Never stockpile soil in post excavated areas.

. Stockpile soil close to the excavation area when necessary.

o Stockpile soils in areas of like uranium FRLs when necessary.

. When stockpiling soils in areas with differing uranium FRLs, storage duration should be

brief or the stockpiled material should be separated from the underlying soils by
Geotextile or other separation layer.

The remediation goals established for soil excavation activities at the FEMP include (1) WAC
attainment, (2) FRL attainment, (3) hot spot attainment, (4) RCRA-characteristic-waste
compliance, (5) hazardous waste management unit (HWMU) closure, and (6) underground
storage tank (UST) closure. These goals are expected to be met when the Certification Design
Letter (CDL) is submitted and will be verified when the Certification Report is issued.

The objective of WAC attainment is to provide an acceptable level of confidence that the WAC
for the OSDF has not been exceeded. For the soil remediation activities, WAC attainment will
be demonstrated with RI/FS data, predesign characterization data, real-time excavation-control
monitoring of gamma radioactivity and organic vapor levels, and verification that excavations
were carried out in accordance with design specifications.

Another goal of the soil remediation activities is to certify that the average residual
contamination of any COC is at or below its respective FRL. The general approach for
demonstrating attainment of FRLs is to identify locations where contaminant concentrations
exceed the FRL of any area-specific COC, remove that material for disposition in the OSDF, and
certify, with a specified level of confidence, that the average residual concentration of each COC
is below its respective FRL.

FRL attainment will be demonstrated using RI/FS and predesign characterization data,
postexcavation sodium iodide surveys and high purity germanium detector (HPGe)
measurements, physical certification samples, and verification that the excavations were carried
out in accordance with design specifications. FRL attainment for uranium, thorium, and radium
(i.e., primary COCs) will also be demonstrated with mobile radiation tracking system, radiation
scanning system, and/or HPGe measurements during precertification activities conducted before
the sampling and analysis activities associated with the final certification process.

Hot spot attainment goals can be accomplished using the same in situ scanning technology used
for FRL attainment. The real-time capability allows field survey teams to look for hot spot
activity during precertification activities. Scanning as much of the remediation surface as
possible will reduce the possibility that radiological hot spots are missed.
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RCRA characteristic waste compliance will be accomplished by either in situ treatment of the
characteristic materials prior to the OSDF disposal, excavation followed by on-site treatment and
disposal at the OSDF, or excavations for off-site treatment and disposal. Excavated RCRA
material will be containerized and placed on the Plant 1 Pad or an equivalent approved RCRA
storage facility before disposal.

Closure of a HWMU will be accomplished by documenting that the constituents for which the
waste managed on the unit were deemed hazardous, and for which the unit itself was declared a
HWMU, are below established site-specific FRLs in soil remaining in the HWMU footprint.
* The CDL for a soil remediation area will address each of the HWMUSs contained therein and the
specific sampling and analysis required to demonstrate soil FRL attainment and closure.

Closure of USTs are accomplished through the demonstration of soil FRL attainment and
completion of closure in the same manner as that used for HWMUs. Completion of UST closure
under the soil remediation activities will document that the hazardous constituents of its former
contents are below established site-specific FRLs in soil remaining in the UST footprint.

5.0 Waste Management Planning
This section addresses project waste management issues that should be fully developed as part of
the remedial design activities. The key issues include waste types, treatment alternatives for

potential RCRA materials, waste segregation, waste minimization, and site radiological controls.

5.1 Remediation Waste Streams

Based on FEMP site history, process knowledge, and remedial investigation/feasibility study
- (RI/FS) data, most remediation activities will be driven by uranium, radium, and/or thorium
concentrations  Remediation of contaminated areas may also be driven by technetium-99,
RCRA toxicity characteristic soil, HWMU and/or UST area remediation.

Numerous areas have been identified in the SEP that may require special consideration for waste
segregation, treatment, or disposal. These areas include three potential locations for technetium-
99; four locations for RCRA toxicity characteristic soil; nine locations with uranium potentially
above the soil WAC; and two locations with VOC contamination in perched groundwater, as
well as numerous HWMU areas and UST locations that may require excavation. Descriptions of
the HWMU and UST areas are summarized in the SEP. All other remediation areas are currently
classified as having COCs below WAC and will be placed at the OSDF for disposal. Predesign
characterization activities may identify additional areas that require special segregation,
treatment, or disposal. The potential exists to encounter unexpected above WAC and potential
RCRA material during below WAC excavation activities. If these materials are found, they will
be excavated and placed in the SP-7 or Area 7 Above WAC Storage Area and/or the Plant 1 Pad.

All remediation waste streams having COCs below WAC will be classified into one of five
engineering-based categories. These categories were developed in consideration of the
techniques and procedures that will be used to place the waste to achieve desired compaction and
configuration requirements at the OSDF.
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. Category 1 — Impacted materials that are soil and soil-like.
o Category 2 — Impacted materials that can be handled en masse, are no more than 18

inches high and 10 ft long, and are expected to be moderately compactable.

o Category 3 — Impacted materials that must be individually handled and placed in the

OSDF, are suitable for having Category 1 material placed around and against them, have

- a nominal height of no more than 4 ft, are regularly shaped, and are essentially
incompactable using standard compaction equipment.

. Category 4 — Impacted materials that are high in organic content (i.e., it will
decompose) and/or very compressible.

. Category 5 — Impacted materials that require special handling due to their special nature.

5.2 Treatment Alternatives for Potential RCRA Materials

The OU 5 RI/FS program at the FEMP identified seven geographic areas on the FEMP site
where the potential exists for soil that qualifies as RCRA toxicity characteristic waste. Four of
the areas are located in the Former Production Area. This potential for the presence of toxicity
characteristic hazardous waste was identified using validated soil data to identify COCs with
concentrations that exceeded 20 times the maximum allowable concentration derived from the
toxicity characteristic leaching procedure (TCLP) limits. Based on the results of this evaluation
and ongoing characterization activities, approximately 4,000 cubic yards of materials may
contain COCs that warrant classification as toxicity characteristic hazardous waste. The four
locations at the Former Production Area are:

° area located on the northeast corner of the KC-2 warehouse, Building 63-lead,

. scrap metal pile area in the noﬁheast corner of Area 3A-lead,

o area located north of the Maintenance Facility Building 12 A-trichloroethene (TCE) and,
. abandoned sump west of the Pilot Plant, Building 13 A-barium.

Ongoing characterization sampling will determine the final volumes of potential RCRA
materials for these areas.

The OU 5 ROD stated that the U. S. Environmental Protection Agency (EPA) corrective action
management unit (CAMU) rule is an applicable or relevant and appropriate requirement for
determining treatment and on-site disposal requirements for RCRA-related constituents. DOE,
EPA, and OEPA agree that the toxicity characteristic waste streams found in the four areas
identified here offer a reasonable opportunity to apply cost-effective levels of treatment before
disposal off site or at the OSDF.
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Additional field investigations are currently underway or are being planned to facilitate
additional TCLP testing that will determine actual volumes of potential characteristic waste and
assist in the economic-based decisions regarding treatment strategy and location. To obtain cost-
effective methods for treating the different types of RCRA waste, the following must be
considered:

o volume of waste materials to be treated,

. time needed to treat the material,

. whether it is a proven technology and commercially available, and
. unit costs for treatment.

Depending on the treatment method, the waste soil could be treated in situ; excavated,
containerized, and delivered to a central location for treatment; or transported off site for
treatment and disposal.

Viable technologies for treating the potential RCRA toxicity characteristic soil were specified in-

the OU 5 ROD. The technologies cited included EPA-approved stabilization technologies for
inorganic constituents and low temperature thermal desorption techniques for organic
constituents. In this ACD, the following treatment technologies have been screened for their
ability to treat inorganic and organic constituents: solidification/stabilization (S/S) and
electrokinetic technology for the treatment of the lead and barium contaminants and thermal
desorption for the TCE-contaminated materials. Remedial design efforts will provide the details
of (1) statistical and testing protocols necessary to establish representative soil volumes requiring
treatment, (2) treatment processes to be employed, and (3) procedures for verifying the
treatment’s effectiveness. Based on the results of these studies, a cost benefit analysis will be
performed to determine the viability for on-site treatment and disposal versus off-site treatment
and disposal.

Lead- and Barium-Contaminated Areas

The current volume estimate for lead and barium contaminated soil is approximately 3,800 cubic
yards. Over 95 percent of this volume is associated with lead contamination in Area 3A. This
potential RCRA material may be treated in situ or ex situ by S/S or electrokinetic technology.

S/S is a treatment technology designed to reduce contaminant solubility through chemical
changes and/or physical encapsulation into nonreactive species. These treatment technologies
are used to treat sludge, sediment, and soil contaminated with metals (including RCRA metals)
and radionuclides.

In solidification, a reagent is added to transform the waste into solid-like material. Wastes that
exist as liquids or semisolids are often solidified to improve the handling and physical
characteristics. The chemistry of the waste is not necessarily modified by solidification;
however, the solidified matrix may microencapsulate the waste.
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In stabilization, a reagent is added to transform the hazardous constituents in the material into
their least mobile and/or toxic form. Wastes susceptible to leaching of heavy metals or other
contaminants are often stabilized to immobilize the hazardous constituents.’

S/S of solids can be accomplished by using binding agents. The S/S binding agents consist of
cement-based materials, pozzolanic-based materials, and natural materials such as clay and other
proprietary reagents. This technology is commonly applied ex situ. However, in situ applications
are, feasible through the use of various proprietary augers that provide reagent delivery and
mixing.

Cement-based materials consist of Portland cement and soluble silicates. These materials
chemically react with water to form a solid cementious matrix, which improves the handling and
physical characteristics of the waste. They also raise the pH of the waste, which helps to
precipitate and immobilize some heavy metal contaminants. Cement-based binding agents are
typically appropriate for inorganic contaminants.

Pozzolonic-based materials generally form a cementious bond in the presence of water and
consist primarily of silica from flyash, kiln dust, pumice, or blast furnace slag, and lime..
Pozzolonic-based binding agents affect the waste similarly to cement. Pozzolonic reactions
occur more slowly than cement reactions.

Soil contaminated with lead, barium, and other metals can be treated by a chemical S/S process
to meet the WAC of the selected disposal facility. Cement and pozzolonic-based materials have
been used at different facilities to treat soil contaminated with metals and radionuclides.
Additionally, there are many vendors who have successfully commercialized S/S technology that
bonds leachable heavy metals to below RCRA toxicity limits and proposed Universal Treatment
Standards, thus allowing disposal on site or off site as a nonhazardous waste.

Electrokinetic Technology can also be used for remediating soils contaminated with metals. This
technology has not been fully commercialized. Electrokinetic remediation relies on the
application of low intensity direct current between electrodes placed in soil. Contaminants are
mobilized in the form of charged species, particles, or ions. Contaminants (metals) are
transported to the electrodes where they are removed and subsequently treated aboveground. The
electrode spacing and duration of remediation is site-specific. The process requires adequate soil
moisture in the vadose zone, so the addition of a conducting pore fluid may be required
(particularly due to a tendency for soil drying near the anode). Experience with this technology
is limited to bench and pilot scales and only a few commercial applications in Europe.

TCE-Contaminated Areas

TCE-contaminated soil can be treated by thermal desorption systems. Thermal desorption is
effective at separating organic from other hazardous wastes. Thermal desorption technology
treats soil contaminated with hazardous wastes by heating the soil 200 to 1,000 °F to vaporize
contaminants and, consequently, separate the organic compound from the soil. The other soil
contaminants, if any, are treated by other methods. The vaporized contaminants are typically
collected and treated by an air emissions treatment system.
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Thermal desorption is a different treatment process than incineration. Thermal desorption uses
heat to physically separate the contaminants from the soil. The contaminants then require further
treatment. Incineration uses heat to actually destroy the contaminants.

Thermal desorption technology is commercially available and it can be leased. Based on the
current volume of TCE-contaminated soil (approximately 100 to 200 cubic yards), the unit cost
would be $1,100 to $1,300 per cubic yard including mobilization and demobilization of the
equipment. However, based on the small quantity of material requiring treatment, it is more
cost-effective to ship the soil to an appropriate off-site facility for treatment and disposal.

5.3 Waste Segregation

Waste segregation activities are integral part to proposed remedial activities. The RI/FS program
identified various types of materials that will not meet the WAC for the OSDF and will require
special handling, storage, treatment, and disposal activities. Waste generated during the
segregation activities will be staged in approved storage areas (e.g., Plant 1 Pad, SP-7, or the
future Area 7 Above WAC Storage Area) prior to shipment for off-site treatment and/or

disposition. The following descriptions identify the major segregation activities required for the.

project.

1. Soil and debris that exceed the WAC for the OSDF will be excavated and staged for
proper treatment and/or disposal.

2. Soil containing technetium-99 above the WAC limit will be excavated and staged for off-
site disposal.

3. The identified RCRA areas and associated materials will be excavated to remove
characteristic waste if the toxicity characteristic is demonstrated by TCLP test. The
identified toxicity characteristic material can be placed at the OSDF if the material is
properly treated to remove the toxicity characteristic and if radiological COCs are below
WAUC before treatment. TCLP tests will be conducted during predesign characterization
activities to determine whether treatment is required before disposal at the OSDF. In
addition, concrete excavated from these areas will be cleaned and sampled for
contamination before to transportation to the OSDF.

4. Excavation of material from identified RCRA areas that are above WAC and exhibit
toxicity characteristic properties will be segregated from other distinct above WAC
material before off-site treatment and/or off-site disposal.

5. Excavation of soil that exhibits the toxicity characteristic and overlaps with an area
delineated for technetium-99 excavation will be staged separately before shipment for
treatment and off-site disposal.

6. Below-grade piping that is not process-related-(e.g., storm sewers, steam lines, potable
water lines, conduit) will be size-reduced, as necessary, in accordance with the WAC and
0092043
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segregated. If these non-process pipes are excavated from areas of soil that do not meet
the OSDF WAC, then the debris will be disposed of off site along with the above WAC
soil. '

7. Below-grade process piping (e.g., K-65 slurry line).

Excavation of other above WAC soil/material will be driven by concentrations of the COCs
listed in Table 2-9 of the SEP. Soil containing these COCs at- values above WAC will be
excavated and sent to approved staging areas where the material will be segregated before
disposal. ‘

Excavation activities for HWMU and UST areas will be driven by the FRLs of all COCs present
in the unit. Any above WAC material excavated from a HWMU area will be evaluated (sampled)
to determine whether it contains a RCRA waste or exhibits a RCRA hazardous characteristic. If
so, it will be segregated from other distinct above WAC material before off-site treatment and/or
disposal.

When excavation activities encounter special materials or unexpected high levels of.

contamination, plans may be implemented to address pertinent safety and health concerns.
Special materials are defined as:

) Asbestos
. Non-pressurized containers (drums)
. Pressurized containers

. Piping and pumps

° Non-soil residues

. Transformers

. Lead acid batteries

. Uranium metal

. Medical/infectious waste
] Tires

° Brick, including acid brick

° Miscellaneous debris

Portions of these waste streams will be eligible for the OSDF disposition after physical
processing, sampling and analysis, or interim containerization. Materials that do not meet the
OSDF WAC will be evaluated for off-site disposition. Protocols will be established for
identifying, managing, and tracking special materials.
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5.4 Waste Minimization - .

Waste minimization will be achieved by:

° avoiding cross-contamination,

. avoiding recontamination,

o properly sequencing remediation activities, and

. minimizing excavation of any clean area adjacent to contaminated area.

Cross-contamination is defined as elevated levels of contamination from one location being
transported to another area where the contamination did not previously exist or was not
previously present at the elevated concentration. Recontamination is the cross-contamination of
a previously remediated area. This contamination can transport through wind erosion, wind-
blown dust generated by excavation-related activities, vehicular traffic, and/or stormwater run-
on. :

A major consideration in the sequencing of remediation activities 1S to minimize Cross--
contamination and recontamination. These goals can be attained by:

. prioritizing excavation of contamination source areas,

° excavating from upgradient surface drainage areas to prevent cross-contamination and
recontamination down gradient, and

o controlling haul routes to minimize cross-contamination of all areas and recontamination
of clean areas.

5.5 WAOQO Oversight

The WAOQO project provides independent oversight of FEMP waste generation, handling,
transportation, storage, and placement activities. The WAO project was established to ensure the
FEMP owner (DOE), regulatory agencies (EPA and OEPA), and FEMP stakeholders the
acceptability of a waste material for placement into the FEMP’s OSDF or for shipment off site to
a Permitted Commercial Disposal Facility (PCDF). In this capacity, WAO demonstrates the
integrity, accountability, and defensibility of the remediation through an evidentiary record of the
process.

WAOQO has programmatic control of the WAC attainment verification, handling, tracking,

transport, and final placement of all waste material (soil, debris, and ancillary waste) intended for

placement in the OSDF and for shipment to a PCDF. WAO has sole responsibility for final

WAC verification and acceptance before final placement of any waste material at the OSDF and

before shipment of any waste material to a PCDF. WAO is also responsible for compiling,
maintaining, and archiving the final evidentiary records for FEMP compliance with the WAC ‘
Attainment Plan.
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The scope of WAO project work encompasses both remedial design and remedial action
activities at FEMP. WAO actively participates with the FEMP waste generation projects during
the characterization, sampling, and design phases of a waste generation project as well as the
OSDF-bound stockpiled debris from OU 3 decontamination and dismantling activities in
progress. WAO also performs independent peer review of design basis, data, and documentation
to ensure technical and administrative compliance with regulatory commitments. The
independent peer review includes review of PSPs for sampling (prior to finalization), and review
of the final IRDPs before transmittal of the documents to EPA and OEPA for review and
approval.

During active waste generation activities (soils and at- or below-grade debris excavation, and
above-grade D&D), WAO monitors excavation, material transport, and material storage
activities to verify compliance with the approved design-based safe work plans. WAO field
representatives are responsible for making the segregation and dispositioning decisions in
accordance with the specific IRDP requirements for the types of debris that may be encountered
in a respective remediation area. The waste generator projects have responsibility for waste
material identification, segregation, handling, and inventory control and management. WAO
performs oversight of project activities to monitor the integrity and accountability of those.
functions.

The WAO project works to the following procedures:

o EW-1021, Preparation of the Project Waste Identification and Disposition (PWID)
Report

. EW-1022, Tracking and Manifesting of Bulk Excavated Material
. EW-1023, Management of Stockpiles

. EW-1024, Management of Containers During Soil Excavations
. EW-0006, Management of Above-Grade Debris

. 34-11-002

. 34-11-003

The WAC Attainment Plan (the basis for the WAO project and its charter document) describes
the FEMP material-specific approaches for demonstrating attainment of radiological, chemical,
and physical WAC for all materials intended for placement at the OSDF. As defined in the
WAC Attainment Plan, three distinct functions contribute to successful attainment of the OSDF
WAC: waste generation, waste acceptance, and waste placement. The FEMP remediation
projects (principally SCEP, Facilities Closure and Demolition Projects, Aquifer Restoration
Project, and the Waste Pits Remedial Action Project) are responsible for generation of waste
material and assurance that the material complies with approved WAC for disposal. The OSDF
project is then responsible for placement of these accepted waste materials. Consistent with
other disposal facilities, an additional independent evaluation and review by }’S’AQ\ of all waste
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materials intended for placement at the OSDF is performed to verify and assure WAC
compliance.

WAO will review, for technical quality and compliance with WAC protocol, any site documents
pertaining to the generation and placement of FEMP waste and will approve all associated
engineering plans and documentation. WAQ’s primary responsibility is to ensure the technical
quality, consistency, and implementability of the waste generation project’s engineering
documentation as it pertains to WAC attainment. WAO will review all technical changes to
evaluate any impact to WAC attainment by directly participating in the predesign and design
engineering process conducted by the FEMP waste generating projects. WAO will have
representation on design teams and/or other groups formed for the purpose of integrating
conceptual design into engineering deliverables and IRDPs. WAO will be responsible for
reviewing relevant sections of the following deliverables:

. scope of services and facilities including feasibility, design, and functional requirements
development including process flow diagrams, piping, concept sketches and layouts, as
necessary;

. construction drawings and specifications;

. supplier drawings;

. architect/engineer reviews by during development of remediation drawings and
specifications;

o reviews of installation and construction activities as required;

. constructability and maintainability reviews; and

° final project reports for engineering.

WAO also reviews manifests for the OSDF material placement and oversees the OSDF
placement activities. Periodically, WAO personnel review waste generator project
documentation to ensure appropriate and accurate evidentiary records are being generated and
maintained. Assuming the material achieves WAC attainment and such evidence is adequately
demonstrated and documented, WAO authorizes transport of the material to the OSDF. WAO
then performs the final receipt inspection of waste material at the OSDF and validates the final
acceptance and placement location for material at the OSDF. WAO is responsible for compiling
the appropriate documentary evidence to demonstrate compliance with applicable RODs,
remedial design/remedial action work plans, and other appropriate drivers; WAO is also
responsible and for maintaining relevant information files for FEMP record purposes until
project closeout.

WAQO has developed and will maintain a PCDF WAC Attainment Plan (2500-PL-0007) which
describes the FEMP approach for demonstrating attainment with the radiological/chemical and
physical WAC for waste generated by FEMP for off-site disposal. The WAC attainment
requirements are derived from the FEMP RODs and the PCDF WAC. The plan provides both
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the prescribed guidance for WAC attainment and describes strategies for complying with the
requirements for FEMP wastes to be shipped off site for disposal.

For FEMP projects generating waste materials intended for shipment to a PCDF, WAO’s
oversight involvement begins at the point of project design and continues through PCDF WAC
verification for disposal. WAQ acceptance of any waste material for shipment to a PCDF shall
be contingent upon demonstration of traceability to the materials’ point of origin.

6.0. Excavation Sequencing and Design

A phased excavation approach, as defined in Section B.3, Vol. IT of the SEP (DOE 1998a), will
be used to achieve the remedial objectives and to ensure that cost-saving measures, enhanced
excavation techniques, and identified problems are incorporated into successive areas
undergoing excavation.

Excavation of contaminated soil and at- and below-grade debris will be sequenced to minimize
cross-contamination of areas and to allow utilization of the Plant 1 Pad for waste storage as long
as possible. To achieve these objectives, the following sequencing criteria have been established: .

1. Identify areas of risk near the OSDF footprint (i.e., the eastern boundary of Areas 3A
and 4A). The risk of slope failure near the OSDF during excavation activities in Areas
3A and 4A should be investigated.

2. Identify existing and proposed drainage areas.

3. Prioritize potential RCRA and potential above WAC sources of contamination and select
for early removal.

4. Prioritize areas from upgradiant to downgradiant. In most cases, excavation is planned
to proceed from an upgradiant to a downgradiant surface water direction to minimize the
potential of recontamination by contaminated surface runoff.

The SEP established the preliminary Sitewide Sequencing Plan (the order in which Remediation
Areas will be remediated) as follows: Area 3, Area 4A, Area 4B, and Area 5. However, since
release of the SEP, Area 3 has been broken into Areas 3A and 3B, with the Plant 1 Pad
representing 3B. Due to the schedule extension for use of the Plant 1 Pad, remediation in the
Former Plant Area is now scheduled as 3A, 4A, 3B, 4B and 5. Further, the OU 5 RI/FS report
(DOE 1995) indicates that the perched groundwater surface “slopes to the west-southwest.”
Therefore, the remedial excavations within an area will be conducted generally from the
northeast to the southwest to avoid the potential for perched groundwater to recontaminate
previously remediated areas.

6.1 Site Preparation

Site preparation will begin after submission and approval of the IRDP, submission of bid
package, and award of contract. Site preparation will consist of the construction activities and

CC5048
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tasks necessary to prepare the site for soil excavation and removal of at- and below-grade
utilities and foundation structures. Site preparation will include the following items:

. Establishing limits of construction (boundaries) and access controls — Initial site
preparation activities will include establishing defined construction areas and access
controls in the field and posting appropriate signs at construction boundaries. The
purpose of this activity is to control access and ensure that appropriate safety procedures
are observed. Construction areas will be established based on potential radiological
exposure, the type of work to be performed and location. Areas will be posted based on
radiological requirements.

o Establishing support facilities — A portion of the existing Receiving/Incoming Materials
Inspection Area (RIMIA) facility may be renovated to serve as a contractor support
facility for all remediation areas within the Former Plant Area. The contractor support
facility will include change-out rooms, showers, restrooms, break facilities, radiation
access control, and decontamination (personnel and equipment) provisions. Mobile
change facilities will be used for overflow conditions, as needed. A cool down trailer
will be provided in each work area, and the location can vary within the work area.

. Establishing support areas — Within each work area, adjacent to the haul roads, vehicle
access areas with portable wheel wash stations may be established. The primary
objective of the wheel wash facility is to minimize material being transported from the
tires of the trucks onto the haul road. Wheel wash collection areas will be located
adjacent to the optional wheel wash stations. Collected water will be routed to the storm
sewer. Other support areas needed within each area will include dewatering areas for
staging soil containing free liquids and a staging area for stockpile and size reduction.
The locations can be altered as work progresses.

. Establishing haul routes — Traffic routing as well as construction activities will be
controlled to minimize haul routes through excavation areas. Minimizing haul routes
through active excavation areas will minimize dust generated and cross-contamination of
precertified clean areas. After exiting the active excavation area, traffic routing will be
via paved roads, to the extent practical. Primary destinations for the haul routes will be
the OSDF and SP-7 and Area 7 Above WAC Storage Area.

. Implementing surface water management systems — Surface water management systems
will be installed during the site preparation phase to control surface water runoff/run-on,
provide erosion and sedimentation control, minimize potential recontamination of
remediated areas, and minimize discharges of potentially contaminated surface water
during remediation. These systems will be monitored and may be modified during
construction. Surface water management, erosion, and sediment control facilities will be
designed for each specific area. The water management systems will continue until
certification is complete. :

U Clearing and grubbing (if required) — Clearing (i.e., cutting. and removal of trees) will
typically be the first step of excavation. Trees and shrubs will be cut at a level above-
grade that corresponds to appropriate safety and health protocols. Removal and chipping
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of tree trunks and upper branchéé may be stockpiled for later use -as mulch. Stumps and
roots of the trees will be considered organic matter and must be handled as the OSDF
Category 4 material. '

Removing surface material (if . required) — Surface material (i.e., gravel, pavement,
railroad ties, and ballast) will be removed during excavation. The gravel and ballast may
be used as a road surface for haul routes into the OSDF celis.

Establishing survey controls — The contractor will establish project site survey control
points (including baselines and temporary benchmarks) in the field based on the
coordinate system shown on the drawings and/or furnished by FDF.

Maintaining utilities — All area-specific underground utilities will be identified to the
extent practicable before excavation begins. All active utilities within areas to be

excavated will be protected, permanently shut off, or rerouted.

Storage Area — An interim container storage area will be established to stage both single
use and reuse waste containers.

Excavation Approach

The fundamental excavation sequencing for all areas will typically include the following steps.

0 ft to 3 ft depth: remove surface or isolated potential above WAC material;

0 ft to 3 ft depth: remove potential RCRA, UST, and/or HWMU material;

0 ft to 3 ft depth: remove gravel, shallow utilities, and shallow foundations;

0 ft to 3 ft depth: perform general excavation;

3 ft to 10 ft depth: remove potential above WAC material;

3 ft to 10 ft depth:  remove potential RCRA, UST, and/or HWMU material;

3 ft to 10 ft depth: remove utilities and foundations;

3ftto 10 ft depth: perform general excavation;

greater than 10 ft depth: ~ remove potential above WAC material;

greater than 10 ft depth:  remove potential RCRA, UST, and/or HWMU material;
greater than 10 ft depth: ~ remove remaining utilities and foundations;

greater than 10 ft depth: ~ perform general excavation.

Refer to Figures 6-1 to 6-5 at the end of Section 6.7 for excavation sequencing.

The purpose of Figures 6-1 through 6-5 is to provide an illustration of the excavation sequence
required to remove the at-and below-grade foundations and the contaminated soil. The figures
include the following information: GGH050
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. The depth of excavation for any location within an area is mdlcated by the cross-hatched
pattern as shown by the legend symbols of each figure. :

. The figures show the sequence of excavation over the entire area to be from O ft to 3 ft,

then as required, from 3 ft to 10 ft, and finally, all areas requiring removal of soil greater
than 10 ft deep.

. The contour lines indicate the depth of required excavation, as determined by the 3-D
model. (See Figures A-6 and A-7)

o The location of potential RCRA and potential above WAC areas are also shown in the
sequence of excavation.

The IRDP and specifications for excavation will be developed based on data contained in the
Sitewide Environmental Database (SED) and will include the proposed excavation limits and
depths determined by the 3-D excavation model. The information will be presented to

remediation contractors in construction drawings and technical specifications. Excavation will

be performed in three distinct phases: O ft to 3 ft depth, 3 ft to 10 ft depth, and greater than 10 ft
depth. Within each phase, multiple lifts may be required to remove the soil. During each phase,
excavation activities will include, but are not limited to, the following:

. Excavation limits - Excavation limits shown on the drawings will be the basis for initial
excavation; when these limits are achieved, precertification surveys will be performed to
evaluate suitability of the area for final certification.

. Establishing existing benchmarks - Existing benchmarks and survey monuments will be
shown on the drawings. All areas to be excavated will be staked in the field and approved
by FDF before excavation begins.

] Identification of utilities - Utility lines include storm sewer, sanitary sewer, water,
electric, gas, communication, and sump lines. Excavation of utilities will include the
utility lines, contaminated soil, and backfill material. The remediation contractor will be
responsible for protecting utilities in and around the excavation areas and removing
utilities within the excavation as identified on the drawings. During excavation, if any
utilities are found that were not identified before excavation, all excavation efforts will be
stopped; per site procedures, FDF will then be contacted for proper identification and
guidance.

. Remove potential above WAC material - The material will be excavated and transported
to the SP-7 or Area 7 Above WAC Storage Area. This phase of excavation will require
the greatest number of administrative and engineering controls. Excavation activities in
these areas will be performed with dedicated pieces of equipment located inside the area.
Materials will be loaded into trucks or containers staged in a buffer zone directly adjacent
to the area. '
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. Remove potential RCRA, UST, and/or HWMU material — If elected, in situ treatment of
RCRA material will be completed before the material is excavated and transported.
Materials meeting the WAC will be transported to the OSDF. All remaining materials
will be transported to the Plant 1 Pad. Material will be loaded into trucks or containers
staged in a buffer zone directly adjacent to the area.

. Remove gravel, utilities, and foundations — The excavation will generally proceed from
north to south (upgradient to downgradient) using standard excavating equipment,
including backhoes, scrapers, dozers, loaders, or similar equipment. Excavated material
will be managed according to waste disposition protocols. The material will be hauled
directly to the OSDF or hauled to the OSDF after any potential resizing.

e Perform general excavation — After removal of gravel, utilities, and foundations, the
remaining soil material will be removed using standard excavating equipment. Again,
excavation will generally proceed from north to south. The material removed as part of
the general excavation will be hauled directly to the OSDF.

. Additional considerations for slope stabilization will be required for the deeper
excavations. Refer to Section 6.6 for a detailed discussion. The foundations in these
zones will be removed by one of the methods discussed in Section 4.6.

The estimated volume of contaminated soil to be removed from the Former Plant Area is
1,245,181 cubic yards. The estimated volume was derived from the 3-D model and is
distributed as follows:

Area 3A - 168,575 cubic yards
Area 4A - 150,355 cubic yards
Area 3B - 133,126 cubic yards
Area 4B - 744,702 cubic yards
Area 5 - 48,423 cubic yards

6.3 Deep Excavation and Slope Stabilization

Deep excavation involves the removal of below-grade building footings, slabs, grade beams,
piles, and contaminated soil. Excavation of contaminated material will be accomplished with

bulldozers, loaders, excavators, backhoes and other equipment, as necessary. It is recommended
~ that minimum cover of approximately 5 ft of material be placed above the GMA. All areas not
meeting the minimum cover of approximately 5 ft should be restored after removal of all
impacted materials. The 5-ft total thickness of precertified material should be low permeable
clay taken from the active excavation and placed in compacted lifts. The estimated volume of
clean, clay material needed to maintain the 5-ft zone is 30,568 cubic yards. The number of cubic
yards needed for Areas 3A, 4A, and 4B, respectively, are 245 cubic yards, 15,840 cubic yards,
and 14,483 cubic yards.

Steep side walls will be avoided during deeper excavations (i.e., over 4 ft). The preferred
approach is to construct multiple benches in the side slope as the excavation depth increases. The
footprint of the excavation will encompass all the expected subsurface soil and debris that needs
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excavation. Although subsurface contamination cannot be fully characterized before excavation,
any unexpected contamination found by real time scanning during excavation will be removed
during excavation. The benched side slope design will allow easier extension of the lower lateral
excavation boundary when the need arises to remove additional contamination. Figure 6-6
illustrates a conceptual side slope configuration for a deep excavation.

Although the multistep side slope approach is preferred for deep excavations, it may not always
be possible to slope all sides of an excavation due to limited area access. When necessary,
driven vertical barriers or other means may be used.

Rough grading will be performed before precertification activities to remove ruts or projecting
objects that could damage the real-time instruments used in the precertification survey. Interim
grading will flatten slopes and prepare the remediated area for final restoration. Additionally,
interim grading establishes the surface water drainage controls within the area and develops the
site into the restored land use type. Regardless of the level of interim grading, temporary ground
cover will be used to stabilize the soil in place until final grading and restoration begins.

6.4 Segregation, Staging, and Sizing Operations

Remediation of the soil and at-and below-structures will generate a significant quantity of debris
materials. These materials will consist of building foundations and slabs, underground utilities
such as water, sewer, and electrical, roadway materials, and miscellaneous buried debris. All
material will be dispositioned at the OSDF, with the exception of special materials identified in
the OU 3 ROD that will require off-site disposal.

The generated debris will be segregated from the soil material and taken to a designated staging
area within each work area prior to being sent to the OSDF.

Activities to be performed in these areas include:

. segregation, sizing and packaging of potential above WAC, potential RCRA, and the
OSDF restricted materials for off-site disposal;

. segregation, sizing and packaging of materials in accordance with the WAC for the
OSDF; and

. limited treatment activities may also be initiated to ensure WAC attainment for both the

OSDF and off-site disposal.

Soil remediation activities will require all potential above WAC and potential RCRA toxicity
~ characteristic soil to be segregated from above-FRL soil. The potential above WAC and

- potential RCRA toxicity characteristic soil will be sent to an approved staging or storage facility
for off-site disposal. '
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The preferred approach for handling above-FRL soil is excavation and transportation to the
OSDF. Additional soil staging and handling is anticipated should the soil require dewatering as
a result of excessive rain or high moisture content caused by perched water. Soil staging may
also be required to meet the OSDF 4:1 soil to debris requirement.

6.5 Seasonal Shutdown (Winterization)

Winterization includes activities necessary to ensure that an excavation area can be reentered and
that construction can restart in minimal time following winter shutdown (from January through
March). Winterization activities include:

° contractor observation of all exposed surfaces within the contractor’s work limits, with
follow-up stabilization as warranted;

. contractor observation of all drainage channels and sediment and erosion control devices,
with follow-up maintenance as warranted;

. contractor identification of any water lines susceptible to freezing, with subsequent
modification of those lines to prevent freezing or inclusion of those lines in the plan
mentioned in the next activity;

. contractor submittal of a plan that itemizes winter maintenance actions and assigns those
actions to appropriate personnel for those project systems and/or components that cannot
be safely left unobserved and/or unmaintained over the winter;

. follow-up site inspection by FDF to ensure that the winterization steps are addressed; and
. modification of excavation slope by subcontractor to assure stability during winter
shutdown.

6.6 Interim Stabilization

After individual work areas are precertified, additional maintenance activities must still be
accomplished until final stabilization. These activities include, but are not limited to, the
following:

o reseeding;

. repair of localized slope failures/sloughing;

. maintenance of pumps, lines, and tanks associated with pumping; and
] vegetative control (mowing).

Long-term cut slopes will result in unnecessary erosion, and the remediation contractor will be
required to stabilize earthen slopes using seeding, spraying of crusting agents, or other suitable

means. .
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o The crusting agent will be applied and reapplied to eroded and bare areas as necessary to
maintain proper erosion control.

. Slope stabilization using established habitat and/or grass growth will require bed

preparation. Sloped areas should receive a protective matting after seed application. A
broadcast seeder or hydroseeder may be used, and seeded areas will be mulched (with the
exception of sloped areas with protection matting.)

' Maintenance access provisions should be made to facilitate the postexcavation interim
stabilization. The excavation contours should allow maintenance access to the affected areas.
The access roads must have decontamination facilities (portable) at the boundary between
contaminated areas and the precertification areas.  Maintenance equipment must be
decontaminated before entering a precertification area. Access provisions must also consider
removal of surface and perched water, which comes in contact with the contaminated side slopes
adjacent to precertified areas. Refer to Figures 6-7 to 6-11 at the end of Section 6.7 for
maintenance access. ’

Figures 6-7 through 6-11 illustrate the extent of each area that may be precertified immediately
after excavation and the facilities required to maintain precertification, including stormwater
management and site access.

. The contour lines indicate the depth of required excavation as determined by the 3-D
model. Parallel lines indicate where 2H:1V side slopes are required at the area boundary.
The grading required for the buffer area and maintenance roads is not shown here.

. A precertification boundary will be located 50 ft inside the area boundary or 50 ft inward
from the bottom of the 2H:1V side slope. The boundary will provide a buffer zone for a
perimeter road to allow access for site inspection and maintenance. The buffer area will
be graded to slope away from the precertified area. A ditch will be provided as close to
the area boundary as possible to allow collection of stormwater that will flow to a sump
and be pumped out of the area to the nearest active sediment trap.

o Decontamination facilities will be provided at all locations where it is necessary for
vehicles to enter the precertified areas from the buffer zone. '

. Dewatering pumps will be installed at low points within the certified area, and
stormwater diversion dikes will divert water from uncertified areas. Channels will be
provided between low points to provide a common collection, point minimizing the
number of dewatering pumps that will be required.
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6.7 Alternate Sequencing and Design

The anticipated sequencing of work areas from 3A to 4A to 3B to 4B to 5 meets the sequencing
objectives previously stated. If alternate sequencing of work areas is chosen, the proper design
considerations should be given to the revised order. Alternate sequencing can be accommodated,
but the sequencing objectives must still be met, and the additional engineering and construction

costs must be considered.

Specifically, Area 3B may be the last area to be remediated because of shipping delays
associated with existing containerized waste located on the Plant 1 Pad. Because Area 3B is
upgradient from Area 4B, additional engineered controls must be placed in Area 3B to prevent
contaminated surface water and perched water from recontaminating remediated or certified
zones in Areas 3A, 4A and 4B. Also, the existing storm drain through Areas 4B and 5 would
need to remain or Area 3B waters would need to be pumped through surface piping. Other
disadvantages include the need to establish a corridor to Area 3B through previously precertified
areas, and reestablishment of haul routes to the OSDF and the OSDF Material Transfer Area

(OMTA).

An advantage is SP-7 would not have to be relocated to the Area 7 Above WAC Storage Area.
Also, excavating Area 4B before Area 3B may be a viable option for attammg required soil to
debris ratios for the OSDF.
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7.0  Conceptual Design .
L. 2250

Site preparation and excavation activities specific to Areas 3A, 4A, 3B, 4B, and 5 are described
in Sections 7.1, 7.2, 7.3, 7.4, and 7.5, respectively. Site preparation activities common to all
remediation areas are described in Section 6.1.

The site preparation figures (Figures 7-1 through 7-5 at the end of Section 7.5) illustrate the
components of site preparation necessary before major excavation may begin. The figures
include the following information:

o Stormwater management construction components including sediment traps, diversion
dikes, ditches, existing concrete channels, and existing storm sewers.

. Potential RCRA areas and potential above WAC areas are shown to be removed, and
facilities will be located for soil dewatering.

o Pumps are shown as a means of dewatering the excavations of RCRA and above WAC

areas.
. Water from excavated areas will be pumped to existing storm sewers or force mains will

be installed that discharge to sediment traps.
. Optional wheel wash stations are shown at points where vehicles may exit the area.

. Vehicle access points and haul routes to the OMTA, SP-7, Area 7 Above WAC Storage
Area, and the OSDF are also shown.

Excavation activities common to all remediation areas are described in Section 6.2.

The site excavation figures (Figures 7-6 through 7-10 at the end of Section 7.5) show the limits
of excavation required for removal of the at-and below-grade foundations and the contaminated
soil. The figures include the following information:

o Limits of excavation contours and existing contours for adjacent areas are shown.

o Haul routes to the OMTA, SP-7, Area 7 Above WAC Storage Area, and the OSDF are
shown; however, the grading required for these roads is not shown.

° Parallel lines indicate where 2H:1V side slopes are required at the Area boundary. The
paralle] slope lines are shown where the actual 2H:1V contour lines would be too
congested to interpret.

. Dewatering pumps will be installed at low points within the excavated area and
stormwater diversion dikes will divert water from off site. PR
0030Es
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Channels will be provided between excavation low points to provide a common
collection point. The common collection point will minimize the number of dewatering

pumps required.

Dewatering pumps will discharge to the nearest sediment trap.

Figures A-1 to A-5 in Appendix A depict plan and sections of the limits of excavation.

7.1

Area 3A

Site Preparation for Area 3A (Figure 7-1)

Site preparation activities will consider all activities noted in Section 6.1, with emphasis on the
following:

Establish construction boundaries and access controls for the potential RCRA and
potential above WAC areas. The areas are:

1. 3A-1, potential above WAC - located at the northwest corner of Area 3A.

2. 3A-2, potential above WAC - located at the north end of Area 3A. This above
WAC area is divided into a north and south area by the existing haul road. Above
WAC material is anticipated to be below the haul road.

3. 3A-3, potential RCRA - located at the northeast corner of Area 3A. The area is
divided into a north and south area by the existing haul road. Potential RCRA
material is anticipated to be located below the haul road. Lead is the primary
constituent of concern (PCOC) for this area.

4. 3A-4, a potential RCRA site is located at the southwest corner of Area 3A and
TCE is the PCOC for this area.

5. 3A-5, potential above WAC - located at the southeast corner of Area 3A.

The main haul road through the north end of Area 3A will remain until initiation of
excavation activities in the northeast corner of Area 3A. Other existing roads that will be
used for haul roads are B Street and 2™ Street.

The existing concrete channel located along the north boundary of Area 3A will be used
to prevent surface water from migrating into or out of Area 3A.

The Area 3A Tank Farm sediment trap (19) will be enlarged to serve as a sedimentation
trap for stormwater surface flow from Area 3A. Runoff from the west half of Area 3A
excavation will be routed through the Tank Farm sediment trap and then pumped to the
existing storm sewer and allowed to gravity flow into the existing storm sewer and to the

.. SWRB.

¢ "9
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A new sediment trap will be constructed at the southeast boundary of Area 3A to capture
sediment from stormwater runoff on the east half of Area 3A.

A new sediment trap will also be constructed at the northwest portion of Area 4A
adjacent to 2" Street. Water collected at the sediment trap at the southeast boundary of
Area 3A will be pumped to the sediment trap adjacent to 2"¢ Street and gravity flow to
the existing storm sewer.

3A-1, potential above WAC.

Above WAC material removed from Area 3A-1 will be transported to SP-7 along the
main haul road that runs across the north end of Areas 3A and 3B. Surface water
collected within the area will be pumped to the ditch along B Street. The water will
gravity flow through the ditch to the Tank Farm sediment trap to allow settling of
sediment and then released (or pumped) from the sediment trap to the existing storm
sewer system to gravity flow to SWRB. :

3A-2 North, potential above WAC, and 3A-2 South, potential above WAC.

The two areas will be roped off separately to allow the main haul road that runs between
them to remain open. Above WAC material removed from 3A-2 North and South will be
transported to SP-7. The sump pumps in these two areas will discharge to a common
force main that will run along the south side of the main haul road to the ditch that runs
north and south along B Street. Above WAC material located below the haul road will
be removed and transported to SP-7 once the haul road is taken out of service.

3A-3 North, and 3A-3 South, potential RCRA for lead (based on characterization
activities these areas may be above WAC areas only).

The two areas will be roped off separately to allow the main haul road that runs between
them to remain open. If these areas remain RCRA areas, they may receive in situ
treatment prior to excavation activities. RCRA material removed from Area 3A-3 North
and South will be transported to the Plant 1 Pad (no treatment) or the OSDF (in situ
treatment). If these areas are determined to be above WAC only, the above WAC
material will be transported to SP-7. The sump pumps that serve these two areas will
connect to the common force main provided for 3A-2 North and South. The existing fire
water line may be used to pump excavation water to the Tank Farm sediment trap.
When the main haul road is removed, the portion of the haul road adjacent to these areas
having RCRA material will be removed and transported to the Plant 1 Pad or the OSDF.

3A-4, potential RCRA area for TCE.

On-site treatment for the TCE contaminated material will not be performed due to high
treatment cost and the small estimated volume of material. The material will be
packaged and transported to the Plant 1 Pad for off-site treatment and disposal. The sump
pump that serves this area will discharge by force main directly to the north/south ditch

along B Street. . CCae7v0
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3A-5, potential above WAC.

Above WAC material removed from 3A-5 will be transported to SP-7. The sump pump
will discharge by force main directly to the sediment trap located on the south boundary
of Area 3A. If additional settlement is required, the sediment trap south of 2" Street will
be utilized before release to the storm sewer.

Site Excavation for Area 3A (Figure 7-2 and Figure A-1)

Site excavation will consider all activities noted in Section 6.2, with emphasis on the following:

The stormwater diversion ditch installed along the north side of the main haul road will
be used during excavation. Water collected in the ditch will discharge to the existing
storm drain at B Street. This will isolate runoff to the north side of the haul road and
prevent it from entering the excavation on the south side of the haul road.

Install a stormwater diversion dike along the western boundary of Area 3A.

The main haul road can remain as long as is practical, but should be removed prior to
deep excavations adjacent to the haul road.

Excavate the deep foundations located east of the stormwater diversion dike in sequence
or simultaneously with the excavation previously described. The major excavation in this
area will be as follows.

Along the western boundary, water will be pumped to the sediment trap in the southeast
corner of Area 3A for the following foundations:

10A  Boiler Plant

10B  Boiler Plant Maintenance Bldg.
10C  Wet Salt Storage Bin

20H Process Water Storage Tank

Along the southern boundary, water will be pumped to the Area 4A sediment trap for the
following foundations:

9A Special Products Plant (Groundwater containing VOCs may be
found below the south portion of Plant 9. If
encountered, the water would be pumped to
the WMF.)

12A°  Main Maintenance Bldg.

12B  Cylinder Storage Bldg.

12C  Lumber Storage Bldg.

12D Maintenance Bldg. Warehouse

Complete all remaining excavation within Area 3A, including removal of the temporary
-sediment trap along the southeast boundary, haul roads, and soil to the grades indicated

o (771
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on the excavation contours. Sequencing consideration will determine timing for haul
road removal. This will require sumps and pumping within the low points of the
excavated areas as needed to provide necessary dewatering. The pumps will discharge to
storm sewers along the south boundary of Area 3A and along B Street.

Several low points will be excavated during removal of contaminated soil. These low
points will be connected by open channels that will allow the surface water to be
collected at the lowest excavation. A sump pump will be located at the lowest excavation
and will pump the collected water to the sediment traps.

At the south end of Area 3A, a drainage swale will be constructed to direct surface flow
to the east side of Area 3A.

Area 4A

Site Preparation for Area 4A (Figure 7-3)

Site preparation will consider all activities noted in Section 6.1, with emphasis on the following: .

Establish construction boundaries and access controls for 4A-1, Potential above WAC
area for both technetium-99 and uranium, located in the northeast corner of Area 4A.

Install a stormwater diversion dike along the south boundary of Area 4A.

A sediment trap will be required at the southwest corner of Area 4A, and a surface
drainage ditch will be required along B Street.

4A-1, potential above WAC.

Above WAC material excavated from 4A-1 will be transported to SP-7. The suggested
route will be west on 2™ Street to B Street, north on B Street to the haul road, and then
west on the haul road to SP-7. The sump pump will discharge by force main to the
WMF.

Site Excavation fqr Area 4A (Figure 7-4 and Figure A-2)

Site excavation will consider all activities noted in Section 6.2, with emphasis on the following:

Excavation within Area 4A will begin and proceed from north to south with the site
preparation sediment trap remaining in-place until all other excavation efforts within
Area 4A have been completed. Because of the detection of VOCs in the groundwater
under Plant 6, surface water flowing into the deep excavation that intersects the VOC
groundwater must be minimized, and all water must go through Phase II treatment via
WMEF and BSL.

Pumps will be located at the excavation low points and will pump surface water to the
sediment trap located at the southwest corner of Area 4A.
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The deep excavation south of 2™ Street will be accomplished using 2" Street as a haul
road to the OSDF. Debris will be size reduced and hauled to the OSDF.

Excavation of the southern half of Area 4A will use 1 Street and E Street for haul roads
to the OSDF. Debris will be size reduced and hauled to the OSDF.

In accordance with the excavation 3-D model, soil contamination in Area 4A is shown at
depths deeper than the concrete foundation and/or the basement areas of the building
facilities within Area 4A. The GMA is anticipated to be breached during excavation of
the contaminated soil and then backfilled with clay (Section 6.3).

Berms and perimeter ditches will be constructed around the perimeter of these deep
excavation areas to prevent infiltration of surface flow. The redirected. drainage will be
graded to drain to a sump where it will be pumped to the Area 4A sediment trap.

The Area 4A sediment trap will be used by Area 4B and should remain in place until
excavation of Area 4B allows removal.

After completion of excavation, the open sumps and pumping will be relocated to collect
groundwater seepage and rainwater that collects in the excavation. The water will
continue to be pumped to the sediment trap until the area has been precertified to FRLs.
When the area is precertified to the FRLs, the water will be pumped off site by relocating
the force main to the open channel on the eastside of Area 4A.

Area 3B

Site Preparation for Area 3B (Figure 7-5)

Site preparation will consider all activities noted in Section 6.1, with emphasis on the following:

Establish construction boundaries and access controls for the potential RCRA, and
potential above WAC areas. The areas are:

1. 3B-1, potential above WAC, located along the west boundary of Area 3B;
technetium -99 is the PCOC for this area.

2. 3B-2, potential above WAC, located at the northwest corner of Area 3B, the
former SP-7 above WAC Storage Area.

3. 3B-3, potential above WAC, located along the north boundary of Area 3B, near
Quonset Hut #1.

4, 3B-4, potential RCRA, located at the northeast corner of Area 3B off the
northeast corner of the KC-2 warehouse. lead is the PCOC for this area.

5. 3B-5, potential above WAC, located at the northwest corner of the intersection of
the main haul road and B Street. TS
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6. 3B-6, potential above WAC, located south of the Main haul road across from the
SP-7 area. :

Use the existing concrete channel located along the north boundary of Area 3B to prevent

surface water from migrating into or out of Area 3B.

The Tank Farm sediment trap will serve as a sediment trap for surface flow from Area
3B.

A dedicated overhead electric power line will be routed from the west to serve as the
power source for Building 20A.

3B-1, potential above WAC.

Above WAC material removed from Area 3B-1 will be transported to the ‘Area 7 Above
WAC Storage Area. Surface water collected in the area will be pumped to the Tank
Farm sediment trap to allow settling of sediment. The water will then be released from
the sediment trap to the existing storm sewer system to gravity flow to SWRB.

3B-2, potential above WAC.

The above WAC material from SP-7 will be transported to the Area 7 Above WAC
Storage Area. Water collected in the area will be pumped to the Tank Farm sediment
trap and released to the existing storm sewer to gravity flow to SWRB.

3B-3, potential above WAC.

The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
be excavated at the south end of the area and the water will be pumped to the Tank Farm
sediment trap. The water will be released to the existing storm sewer to gravity flow to
SWRB."

3B-4, potential RCRA area for lead.

This area may receive in situ treatment prior to excavation activities. The RCRA material
removed from the area will be transported to the Plant 1 Pad (no treatment) or the OSDF
(in situ treatment). Open sumps and pumping will control surface water runoff. A
collection low point will be excavated at the southwest corner of the area, and the water
will be pumped to the Tank Farm sediment trap. The water will be released to the
existing storm sewer to gravity flow to the SWRB.

3B-5, potential above WAC.

The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
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be excavated at the south end of the area and the water will be pumped to the Tank Farm
sediment trap. The water will be released to the existing storm sewer to gravity flow to
the SWRB.

3B-6, potential above WAC.

The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
be excavated at the southeast corner of the area, and the water will be pumped to the
Tank Farm sediment trap. The water will be released to the existing storm sewer to
gravity flow to the SWRB.

Site Excavation for Area 3B (Figure 7-6 and Figure A-3)

Site excavation will consider all activities noted in Section 6.2, with emphasis on the following:

7.4

Excavation of contaminated material within Area 3B will be contingent on the shutdown

of the Plant 1 Pad. Containerized materials that are to be shipped off site are currently.

being stored on the Plant 1 Pad. If during the planned sequence of activities for
remediation, the Plant 1 Pad operations delay excavation of Area 3B, revisions to the
sequence and remediation activities will be required. See Section 6.7 for a complete
discussion on this alternative.

Transportation of contaminated material to the OSDF will be south on B Street to 1
Street, then east to the OSDF. The main haul road to B Street will be used for excavation
located north of the main haul road. In order to use the existing and main haul roads,
excavation of the northern portion of Area 3B will begin first and proceed south.
Demolition of the main haul road will progress as the site excavation continues south.

Sump pumps will be located at the lowest level in the excavation to pump the collected
water to the sediment trap. These low points will be connected by open channels that
will reduce the number of required pumps.

Area 4B

Site Preparation for Area 4B (Figure 7-7)

Site preparation will consider all activities noted in Section 6.1, with emphasis on the following:

Establish construction boundaries and access controls for potential RCRA, and potential
above WAC areas. The areas are:

1. 4B-1, potential above WAC - Plant 2, located in the north section of Area 4B.

2. 4B-2, potential RCRA - abandoned sump located in the southwest section of
Area 4B. Barium is the PCOC in this area. '
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‘ 3. 4B-3, potential above WAC - located in the éast central section of Area 4B.
4. 4B-4, potential:above WAC - located in thé southéast section of Area 4B.
. Install a diversion dike along portions of the south and east boundéries of Area 4B.
. Install a sediment trap along the south boundary of Area 4B.
. Materials excavated from the potential RCRA and potential above WAC areas will be

transported to the Area 7 Above WAC Storage Area by using the existing roads.

J 4B-1, potential above WAC.

The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
be excavated in the south end (midway) of the area. All water entering the excavation
will be pumped to the WMF because of the detection of VOCs in the areas groundwater.

. 4B-2, potential RCRA area for barium.

Due to the small estimated volume of RCRA material (e.g., less than 50 cubic ft) in situ

. - treatment is not anticipated. The excavated material from the sump area will be
transported to the Plant 1 Pad. A surface flow control sump pump area (collection low
point) will be excavated in the south end (midway) of the area, and the water will be
pumped to the sediment trap along the south boundary of Area 4B.

. 4B-3, potential above WAC.

The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
be excavated at the south end of the area. The sediment trap in the southwest corner of
Area 4A will be used for water pumped from 4B-3.

° 4B-4, potential above WAC.
The above WAC material will be transported to the Area 7 Above WAC Storage Area.
Open sumps and pumping will control surface water runoff. A collection low point will
be excavated at the south end of the area and the water will be pumped to the sediment

trap along the south boundary of Area 4B.

Site Excavation for Area 4B (Figure 7-8 and Figure A-4)

Site excavation will consider all activities noted in Section 6.2, with emphasis on the following:

|
. o The GMA is anticipated to be breached during excavation of the contaminated soil below
the Pilot Plant. These excavations will receive the clay fill as discussed in Section 6.3.
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Use the stormwater diversion dikes installed during site preparation located along the
south boundary of Area 4B. The dikes will be extended along a portion of the eastside of
Area 4B. These dikes will prevent surface water from flowing-into Area 5 and will
prevent flow of water into Area 4B from the east. Water collected along the dikes will be
pumped to the sediment trap. Surface water and seepage collected during mass
excavation of the contaminated materials will be collected at the low point elevations
and pumped to the sediment trap. Existing roads within Area 4B will be adequate for
providing access to the excavation areas, and contaminated material will be transported to
the OSDF and OMTA using 1* Street.

Area 5

Site Preparation for Area S (Figure 7-9)

Site preparation will consider all activities noted in Section 6.1, with emphasis on the following:

Soil containing COCs greater than WAC and hazardous constituents have not been
identified for Area 5. If, during future sampling, soil is determined to contain COCs
above WAC or hazardous constituents, then the appropriate RCRA or above WAC areas
will be delineated. :

Existing roads will be used for transporting soil and debris from excavated areas to the
OSDF or OMTA.

SWRB will serve as a sediment trap for Area 5.
Stormwater diversion dikes will be installed along the north side of the parking lot and

west of D Street. The dike will collect surface water at the southwest corner of the
substation where it will be pumped into an existing storm sewer.

Site Excavation for Area 5 (Figure 7-10 and Figure A-5)

Site excavation will consider all activities noted in Section 6.2, with emphasis on the following:

Use existing stormwater diversion dikes constructed during the site preparation to contain
surface water and excavation seepage. Water will collect at the southwest corner of Area
5 and be pumped to the SWRB. '

Drainage channels will route the water collected in the excavations for 11, 28A, 28B,
44E, and 53A to the southwest corner of Area 5. The collected water will be pumped to
the SWRB.

Existing roads within Area 5 will provide access for the removal of contaminated
material. The haul road constructed for transporting material from Area 4B to the OSDF
will also be used for Area 5.
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. . Protect and keep in place dliring excavation the existing main electrical substation (16A),

the trailers along the south boundary, the Emergency Response Building, and the Vehicle
Repair Building. ‘
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8.0 Cost Estimate

The cost estimate provides an estimated construction cost (ECC) of all activities required to
successfully complete the at- and below-grade remediation of the Former Plant Area. The
estimate includes direct construction costs that would typically be incurred by a general
contractor in performance of this work. FDF will determine other project costs (OPC) required
to support this work as well as contractor indirect costs, safety and training, engineering,
escalation, and contingency. OPC, engineering, and other indirect costs are indicated on the FDF
estimate summary sheet included in Appendix C.

The estimate format matches the project work breakdown structure (WBS). The WBS segregates
the work by remediation area at Level 3. The fourth level WBS provides logical work packages
for each area. The WBS is shown on Figure 8-1.

Soil excavation quantities and clay fill quantities used in the estimate were derived from the
project 3-D computer model. Quantities for other materials were extracted from the OU 3 RI/FS.

The estimate is based on the assumption that three fixed-price contracts will be awarded. Work is
assumed to be performed using commercially available equipment and standard construction -
methods.

The following table summarizes the ECC by WBS Level 3.

Table 8-1 )
Estimated Construction Cost Summary
WBS Element Estimated Construction
Cost *
1.3.1 Area 3A $ 8,933,000
1.3.2 Area 3B $ 4,727,000
1.3.3 Area 4A $ 6,339,000
1.3.4 Area 4B ’ $11,002,000
1.3.5 Area 5 $ 3,654,000
1.3.6 Post Construction Activities $ 642,000
Estimated Construction Cost $35,297,000

* Note: Totals do not include OPC, indirects, safety and training, engineering, escalation, or
contingency costs.
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FIGURE 8 -1

Work Breakdown Structure for Cost Estimate
Advanced Conceptual Design - Former Plant Area
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Assumptions used to prepare the ECC are outlined here.

General Assumptions

l.
2.
3.

*®

This is an ECC.

The estimate is structured according to the WBS illustrated in Figure 8-1.

Three fixed-price contractors (FPCs) selected by competitive bid will perform the work.
The work will be performed using commercially available earthmoving equipment and
standard construction methods.

The FPC will rent construction equipment. Rental rates are based on U.S. Army Corps of
Engineers data or quotes from area equipment dealers.

The labor rates are subcontract composite wage rates for 1999 as supplied by FDF cost
engineering.

Direct costs are estimated using the Automated Estimating System. Direct costs are
tabulated on the FDF estimate summary sheets in Appendix C. The summary sheets
apply all project indirect costs per FDF guidelines.

The assumed construction start date is April 2001.

Costs are included for the renovation of the RIMIA facility. .
The contractors will provide “cool down trailers” inside the general excavation areas.
Portable generators will supply power to the trailers. '

Work Element Specific Assumptions

1.

2.

The potential above WAC and potential RCRA soil volumes are based on the areas
shown on the Section 7 figures.

Per FDF, all concrete located inside the potential above WAC and potential RCRA areas
will be cleaned before disposition in the OSDF. The excavation contractor will not clean
the concrete.

The potential RCRA soil (not including TCE soil) will be treated by in situ methods
Upon completion of this treatment the soil can be disposed at the OSDF.

The OU 3 RI/FS was used as a basis for all quantities other than the soil. The soil
quantity was calculated using the project 3-D model.

The quantities shown in the OU 3 RI/FS are assumed to be bank cubic ft (BCF) or in-
place (no swell applied).

The material quantities contained in OU 3 RI/FS were tabulated into each respective
excavation area by building number. The only exception to this was the road quantities,
which were evenly distributed between Areas 3A, 3B, 4A, 4B and 5.

The clay backfill quantity was computed using the project 3-D model. The volume was
computed by multiplying the projected area of intrusion at the GMA interface times 5 ft.
The estimate assumes that the clean clay fill material, for this backfill, will come from
the active excavation.

The following conversion factors were used in quantity calculations for BCY and loose
cubic yards (LCY).

. Soil: 1 BCY = 1.25 LCY = .84 fill cubic yards (FCY)

. Concrete: 1 BCY = I.5LCY

New haul road lengths are based on the ACD figures.

G09091
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1.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
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Production rates for this work are based on various estimating manuals such as:
Earthmoving Equipment Production Rates and Costs, R.S. Means Estimating Manual,
and Richardson’s Estimating Standards.

The construction season is assumed to be from April through December or 9 months.

Therefore, the winter shutdown season will be January through March or 3 months.

During winter shutdown, only minimal work will be performed (e.g., erosion control and

dewatering).

The average work week is assumed to be 5 days per week at 10 hours per day, witha 50-

minute work hour.

The following labor job factors will be applied to cover such things as breaks, transport in

and out of work areas, personnel monitoring, dressout, tool-up and tool-down, etc:

. A 26 percent job factor was applied to cover loss time due to personal protective
equipment (PPE) dressout requirements and breaks and transport of workers in
the general excavation areas.

. A 34 percent job factor was applied to cover loss time due to personal protective
equipment (PPE) (two layers) dressout requirements, breaks and transport of
workers in the above WAC and potential RCRA areas.

. A 4 percent job factor was applied for heat stress.

This estimate assumes all of the heavy equipment will be cleaned and demobilized at the
end of the construction season and then remobilized at the beginning of the next
construction season.

It was assumed that all of the heavy equipment needed for this project can be located and
rented by the FPC from the adjoining states.

The same. contractor before closeout will demolish all temporary facilities or structures
built during construction.

All workers will use RIMIA as the entry point to the excavation areas.

Each contractor will be responsible for providing transportation for workers from RIMIA
to excavation areas and back to RIMIA. This will be required at start of shift, morning
break, lunch break, afternoon break, and end of shift. '
Per FDF, only the workers outside of enclosed equipment will be required to have PPE in
the general excavation areas. It is assumed workers in enclosed equipment will be in
company supplied coveralls.

PPE materials will be supplied by FDF.

All above WAC soils will be excavated, loaded in dump trucks, and hauled to the Area 7
Above WAC Storage Area (for 3B, 4B and 5).

Per FDF, the OSDF can receive six trucks per hour per open cell (maximum of three)
from this project.

Per FDF, trucks will not be decontaminated during excavation and hauling activities.

This estimate does not include costs for any delays caused by the contractor responsible
for placement of waste at the OSDF. _
According to the materials lists in the OU 3 RI/FS; the underground piping is considered
to be made of clay. Therefore, it is assumed that the clay pipe will be removed during
soil excavation. It is also assumed that the clay pipe will be broken and crushed during
excavation because of its age and type.

This estimate assumes that all existing above-ground waste and debris (stockpiles and
containers) will be removed by others before this contract.

All water from dewatering and pumping operations will be transported or pumped to
holding ponds before water treatment at AWWT. FDF will pay for treatment costs.
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31.

32.

33.

34.

35.

36.

37.

38.
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Most all concrete will be removed using conventional methods such as hoe rams, shears,
and crushers mounted on hydraulic excavators. An exception to this will be large
subsurface foundations, where an allowance has been included for drilling and blasting.
Once the large foundations are cracked and broken by blasting, the pieces will be size-
reduced with the conventional equipment. '
Concrete rubble will be loaded in Caterpillar D 400E articulated dump trucks and hauled
to the OSDF.

Costs are included for erosion control from the start of interim remediation until the start
of final remediation. This duration is assumed to be 12 months beyond the completion of
Area 3.

Costs are included for pumping of groundwater from the start of interim remediation until
start of final remediation.

Costs are included to construct maintenance roads, which will allow the erosion control
crews access to the “Certified Areas” during the period between interim and final
remediation. :

Haul production rates for soil are based on using Caterpillar D 400E articulated dump
trucks.

Per the LGT design team, assume that all above WAC and RCRA soil must be dewatered
before hauling to Area 7 Above WAC Storage Area.

Per FDF, assume that 30 percent of the total volume of general excavation soil must be
dewatered.

The TCE-contaminated soil will be excavated and packaged into a shipping container.
The containers will be hauled to the Plant 1 Pad for disposition by others.

The haul production rates are based on using the struck capacity to prevent spillage
during transport over haul roads.

The exclusions used to prepare the ECC are outlined here.

6.
7.

9.0

Costs for packaging and disposal of the above WAC soil are not included in this estimate.
This estimate does not include the cost for placement (spread and compaction) of the soil
and concrete at the OSDF.

- Costs for treatment of the wastewater are not included in this estimate.

Costs have not been included for the removal of any existing waste stockpiles and boxes
located within the boundaries of this project.

The masonry quantities shown in the OU 3 RI/FS were not included in the cost estimate.
It was assumed that this material will be removed during building removal. -

FDF will calculate contingency. '

FDF will calculate the escalation.

Schedule

The construction schedule on Figure 9-1 reflects work activities identified in the ECC for the
at- and below-grade remediation of the Former Plant Area. Activity start and completion dates
were provided by FDF. Based on the assumptions of this estimate there exists a problem during
fiscal year (FY) 04 and FY05. This schedule requires that a greater quantity of soil be hauled
and placed at the OSDF than can be reasonably performed based on FDF guidelines. A list of
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potential changes is noted here for consideration.

changes have not been evaluated.
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The feasibility and cost impact of these

This schedule follows the project WBS shown in Figure 8-1. The following table summarizes

schedule activities by WBS Level 3.

Table 9-1
Schedule Summary
WBS Element Excavation Start Date Excavation Finish Date
1.3.1 Area 3A 25 JUN 2001 30 SEP 2002
1.3.2 Area 3B 02 AUG 2004 04 APR 2005
1.3.3 Area 4A 03 OCT 2002 30 DEC 2003
1.3.4 Area 4B 29 SEP 2003 03 OCT 2005
1.3.5 Area 5 06 JUL 2004 28 SEP 2005
1.3.6 Post-Construction Activities 01 OCT 2002 29 SEP 2006

Potential changes to reduce the schedule duration include the following:

Add a second work shift to increase daily production and reduce haul road congestion.
This would require the OSDF to be operated during 2"¢ shift hours.

Increase the work week from five days per week to six days per week to increase weekly
production. This would increase cost due to overtime premiums.

Crush concrete foundations to allow material to be used as fill. This would require a
crusher and related facilities be added to project. This would provide additional fill

material that in turn would allow additional debris to be placed.

Review methods of construction that would increase the "daily productivity. Possibly
establish a closer point where workers could take breaks.

Increase the waste acceptance rate into the OSDF. Possibly by adding additional the
OSDF crews or additional entrance.

Increase the number of the OSDF cells that can be open simultaneously.

C02039
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