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EXECUTIVE SUMMARY

This second Five-Year Review Report for the Fernald Closure Project (FCP) documents the status of the
site's remedial actions since May 2001 for each of the five operable units, as required by the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The five-year
review is statutorily required under CERCLA at National Priority List sites, such as the FCP, that
implement remedial actions resulting in hazardous substances, pollutants, or contaminants remaining at
the site above levels allowed for unlimited use and unrestricted exposure. Findings must be documented
in a report to the U.S. Environmental Protection Agency (EPA), in accordance with CERCLA

(Section 120 and 121) and Executive Order 12580. This report was prepared on behalf of the

U.S. Department of Energy (DOE) as a primary document under the Amended Consent Agreement

of 1991. This review is consistent with EPA’s draft comprehensive guidance document, DOE draft
guidance, and input from EPA’s Region V Remedial Project Manager. The DOE’s guidance is tailored
to the unique challenges posed by DOE sites and reflects the planned activities of long-term stewardship

monitoring. The DOE has three primary objectives for this five-year review:

1. Ensuring the long-term effectiveness of those engineered or institutional measures put in place to
protect human health and the environment

2. Optimizing the effectiveness of remedy controls and the implementation of remedy requirements
to minimize life cycle costs

3. Minimizing redundant documentation and paperwork.

This five-year review was conducted through a review of the remedial objectives for each selected
remedy documented in the operable unit Records of Decision (RODs). The ROD objectives were
compared to subsequent remediation documents and performance and confirmatory data collected
throughout the remediation process for those remedial actions in progress. During the review process,
the following three questions were explored to assess the current status of remedial actions within each

operable unit compared to the ROD objectives:

1. Is the remedy operational and functioning as intended in the ROD?

2. Are the critical assumptions (to ensure protection of human health and the environment) used at
the time of remedy selection still valid?

3. Has any new information come available that could allow for optimization of the selected
remedy; or call into question the validity of the selected remedy?

This report documents the results of the second five-year review and concludes that all five Operable
Unit remedies are expected to be protective of human health and the environment, and that all immediate

threats have been addressed. The next five-year review report, due to EPA on April 1, 2011, will present
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a similar review strategy, with the primary difference being all remedial actions, except groundwater

restoration, will have been completed.

Results of the Operable Unit 1 Review
Operable Unit (OU) 1 consisted of six waste pits, the burn pit and the clearwell, and remedial actions

resulted in the excavation and off-site shipment of over 600,000 cubic yards (yd®) of waste. In
June 2005, the last waste shipment left the Fernald site and remedial actions under the amended OU1

ROD were completed.

The selected remedy for OU1 was protective of human health and the environment, and all immediate
threats were addressed prior to and during the remedial actions. The remedy for the source waste
accomplished the remedial objectives, within the confines of the design and assumptions, and in
accordance with applicable or relevant and appropriate requirements (ARARs) and monitoring
requirements imposed on the remedial activities. Remedial actions were completed in accordance with
sampling and analysis requirements and parameters. All available data indicate compliance with

regulatory requirements and with the Envirocare of Utah waste acceptance criteria (WAC).

Results of the Operable Unit 2 Review
Operable Unit 2 consists of the Southern Waste Units (active flyash pile, inactive flyash pile, and the

south field), solid waste landfill and the lime sludge ponds. Over 450,000 yd® of material was excavated
from the OU2 waste units and placed in the On-Site Disposal Facility (OSDF) and approximately

8,400 yd’ of material exceeded the OSDF WAC and was shipped off site. Remedial actions were
completed for OU2 in November of 2003.

The selected remedy for OU2 was protective of human health and the environment, and immediate
threats were addressed prior to and during the remedial actions. The remedy for the source waste
accomplished the remedial objectives, within the confines of the design and assumptions, in accordance
with ARARs and monitoring requirements imposed on the remedial activities. Remedial actions are
being completed in accordance with sampling and analysis requirements and parameters. All available
environmental data indicate compliance with regulatory requirements and with the OSDF, Nevada Test
Site and Envirocare of Utah WAC.

Results of the Operable Unit 3 Review

Operable Unit 3 includes the former production area buildings and equipment, all above- and

below-grade improvements, containerized materials, storage pads and utilities not encompassed by the
other Operable Units. The Safe Shutdown component of the OU3 remedy, which involved removing
radiological and hazardous materials from existing equipment, was completed in 1999. Presently, over
200 structures have been dismantled and placed in the OSDF, and the final structures associated with the
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Silos 1, 2 and 3 treatment facilities are undergoing demolition. The OU3 remedy is functioning as
intended in the ROD and no major design changes to any OU3 remedial component have been required.
Air emissions from the demolition activities are monitored and have been well below the applicable

limits for radiological dose at the Fernald boundary.

Therefore, the selected remedy for OU2 is expected to be protective of human health and the
environment, and immediate threats are addressed prior to and during the remedial actions. The remedial
objectives for the source waste are being met within the confines of the design and assumptions, and in

accordance with ARARs and monitoring requirements imposed on the remedial activities.

Results of the Operable Unit 4 Review
Operable Unit 4 includes Silos 1 and 2 containing K-65 materials, Silo 3 containing cold metal oxides, a

decant sump tank, an empty silo, and various quantities of contaminated soils and perched water. The
initial ROD for Silos 1, 2 and 3 was signed by EPA in 1994 but was subsequently amended and approved
in 2000. Thus, the critical assumptions identified in the initial 1994 ROD were found to be invalid
following the pilot-scale vitrification treatment of a small volume of K-65 material. The amended ROD
of 2000 includes chemical stabilization as the revised remedy for Silos 1 and 2 material. The remedy for
Silo 3 was also revised to 1dentify pneumatic retrieval and treatment of the waste with a solution to

reduce leachability and dispersability during packaging operations.

At the time of this review, the on-site portions of the OU4 remedial action required to remove sources of
contamination to the environment are operating and functioning as intended. Silo 3 material was
successfully packaged and disposed at Envirocare of Utah, and Silos 1 and 2 material was treated,
packaged, and shipped to Waste Control Specialists in Texas. Operation of the Radon Control System
provided mitigation of radon emissions while remedial actions were ongoing. Completion of the
decontamination and dismantlement (D&D) of the treatment structures and surrounding contaminated
soil will eliminate the primary (“immediate threats”) from OU4 of chronic radon emissions and potential
contamination of groundwater. Air monitoring data collected for radon and particulates are below the

applicable limits for radiological dose at the Fernald boundary.

Therefore, the selected remedies for OU4 are expected to be protective of human health and the
environment, and immediate threats are addressed prior to and during the remedial actions. The remedial
objectives for the source waste are being met within the confines of the design and assumptions, and in
accordance with ARARs and monitoring requirements imposed on the remedial activities. All available
environmental data indicate compliance with regulatory requirements and the waste acceptance criteria

for Waste Control Specialists of Texas and Envirocare of Utah.
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Results of the Operable Unit 5 Review
Operable Unit 5 encompasses all environmental media affected by contaminants released from the FCP

site. The selected remedy to address OUS5 consists of the excavation and disposal of contaminated soil

and sediment and the restoration of the Great Miami Aquifer to its full beneficial use. The objective of
the remedy is to provide for the protection of existing and future human and environmental receptors.
Two primary components of the remedy are extraction of contaminated groundwater and treatment,
controlling and treating potentially contaminated storm water, and excavation of contaminated soil and
sediment. The soil and sediment is to be placed in the OSDF or shipped off site to a commercial disposal

facility dependent on contaminant levels.

The groundwater remedy has been in the implementation phase since 1993 and currently has three
operational groundwater modules with a total of 21 extraction wells. In June 2004, the EPA and Ohio
Environmental Protection Agency approved the decision to discontinue the use of injection wells as part
of the groundwater remedy, and the Re-Injection Demonstration Module was permanently shut down in
September 2004. Additionally, based on present monitoring activities, collected data do not support the
presence of a uranium plume under Plant 6, and the groundwater extraction module originally planned

for the Plant 6 area does not appear to be necessary.

The net total uranium removed from the aquifer through the end of 2005 is 7,124 pounds. The
groundwater remedy, as currently constructed and operated, is fully functional and achieving the
design-based performance indicators. Moreover, the aquifer is responding in an overall predictable
manner. Evaluation of the key remedial indicators (e.g., quantities of groundwater pumped, uranium
extracted, groundwater treated, and the concentration of groundwater directed to treatment) demonstrates
that the remediation system as a whole 1s operating as predicted. Additionally, the assessment of the
capture zone indicates that contaminant migration southward, beyond the South Plume extraction wells,
has not occurred, and active remediation of the central portion of the off-property total uranium plume

continues.

Another key element of the groundwater remedy is the Advanced Waste Water Treatment (AWWT)
Facility. The AWWT expansion system was “converted” to CAWWT between October 2004 and
March 2005, and it currently provides 1,200 gallons per minute (gpm) capacity for groundwater and

600 gpm of storm water/remediation wastewater capacity (including carbon treatment) to handle the last
remaining storm water/remediation wastewater flows. The treated water is discharged to the Great
Miami River and must meet mass-based and concentration-based discharge standards for uranium as well

as other constituents.

A discussion on the institutional controls to prevent the off-site use of contaminated water can be found
in Section 3.1.3 of the Institutional Control Plan (DOE 2006a). These controls include a DOE funded

IEMP\CERCLASYR\SECTIONS\EXECUTIVE SUMMARY-FINAL. DOC\August 21, 2006 (10:15 AM) ES—4




Lub184
FCP-CERCLASYR FINAL

2500-RP-0044, Revision 0
August 2006

public water system, the Hamilton County well permitting process, and daily well field operational

checks and routine groundwater sampling.

The selected remedy for OUS soil is in the implementation phase. As of December 2005, 2,920,000 yd®
of contaminated soil and debris have been excavated, with more than 94 percent of this soil meeting the
OSDF WAC and the remainder shipped to an off-site commercial disposal facility. Remediation
activities continue in Areas 1, 5, 6, 7, the stream corridors, and the main drainage corridor (MDC) within
the former production area. Approximately 132,000 yd’ of impacted soil and debris remain to be
excavated and placed in the OSDF, with the bulk of this material coming from Areas 6 and 7.

Soil certification is complete in Areas 3A, 3B, 4A, 4B, 8 and 9, and nearly complete in Areas 1 and 2.
These certified areas account for 841 of the 1,135 acres (74 percent) that must be certified as part of the
OUS ROD remedy for contaminated soil. The certification process is in progress for the MDC, the
stream corridors and portions of Areas 5, 6, and 7. Assumptions made in the ROD concerning soil
remediation remain valid, including the final land use plan of an undeveloped park with continued

federal ownership.

The OSDF was designed as an above-grade unit to provide permanent disposal for contaminated soil,
wastes, and materials generated by site remedial actions. Containment of materials in the facility will
protect groundwater for a minimum period of 200 years and up to 1,000 years. The OSDF
Groundwater/Leak Detection and Leachate Monitoring Plan (GWLMP) (DOE 2006b) documents the
monitoring program that is in place to protect groundwater in the GMA, and results to date indicate the

liners are performing as expected and no leachate has been released to the GMA.

Initially, the OSDF was designed for 2.5 million unbulked yd’, but now will contain 2.85 million yd®
within a footprint that measures approximately 800 by 2,600 feet. It consists of eight cells, each
containing multi-layer composite cover and liner systems with multiple leachate detection and collection
systems. The collected leachate is treated at the CAWWT prior to discharge. The majority of the
material placed in the OSDF is excavated soil and wastes from OU2 and OUS, with the remainder

derived from debris generated by the OU3 cleanup.

As part of the five-year review, a comparison of cancer slope factors and chemical reference doses was
performed in order to identify changes that could result in alterations in the original assumptions driving
the remedy. Using the major pathways contributing to cancer risk and the updated slope factors, there
was a slight increase in the incremental lifetime cancer risk, but the increase is far less than the order of

magnitude increase that would be necessary to re-examine the remedy.
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Based on the monitoring data and remedial performance to date, the remedies underway for OUS soil and
groundwater are expected to be protective of human health and the environment, and immediate threats
have been addressed. Protection is currently being achieved by the alternate public water supply and a
vigorous environmental monitoring program to ensure that site contaminants are not discharged from the

site in concentrations harmful to human health and the environment.
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1.0 INTRODUCTION

Section 121(c) of the Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) requires that selected National Priority List sites conduct a five-year review of remedial
actions. The five-year review (2000 through 2005) is a statutory requirement for National Priority List
sites, such as the Fernald Closure Project (FCP), that implement remedial actions to reduce hazardous
substances, pollutants, or contaminants at the site to levels below those allowed for unlimited use and
unrestricted exposure. For sites where the U.S. Department of Energy (DOE) is the lead agency, and
where a statutory review is required, DOE is responsible for conducting the review. The findings are
documented in a report to the U.S. Environmental Protection Agency (EPA), as cited in CERCLA
(Section 120 and 121 as well as Executive Order 12580).

1.1 PURPOSE AND OBJECTIVES

This second five-year review documents the status of the remedial actions implemented for each of the five
operable units (OUs) at the FCP site. The FCP used the DOE draft guidance for CERCLA five-year
reviews (DOE 2000a) and the EPA’s Comprehensive Five-Year Review Guidance (EPA 2001). The DOE

guidance is consistent with the intent of EPA’s guide; however, it is tailored to the unique challenges

posed by DOE sites and reflects the planned activities of the Long-Term Stewardship Monitoring Plan
(LTS Plan, DOE 2000b) and the Comprehensive Legacy Management and Institutional Controls Plan
(LMICP, DOE 2006a). The DOE has three primary objectives for its five-year reviews:

1. Ensuring the long-term effectiveness of those engineered or institutional measures put in place to
protect human health and the environment

2. Optimizing the effectiveness of remedy controls and the implementation of remedy requirements
to minimize life cycle costs

3. Minimizing redundant documentation and paperwork.
With regard to the third objective, this report includes an overview of background information from the

OU Records of Decision (RODs), amendments and Explanations of Significant Differences (ESDs) to
facilitate review of the report by stakeholders less familiar with the CERCLA actions taken to date.

1.2 OVERVIEW OF THE CERCLA FIVE-YEAR REVIEW
DOE is responsible for conducting the five-year review at sites under its jurisdiction, while EPA is

responsible for concurrence with the review. The FCP review is being jointly coordinated and performed
by DOE and Fluor Fernald, Inc. (the prime contractor to DOE). As defined by the prime contract, Fluor
Fernald, Inc. is responsible for remediation and closure of the site. The review team consists of Fluor
Fernald, Inc. personnel from each major remediation project within the site’s five OUs, as well as DOE

personnel who have oversight responsibility for each OU.
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EPA guidance suggests that a CERCLA five-year review should include a full assessment of remedial
action data and remedial status for each OU. However, it is appropriate to minimize duplicative
information that has been reported in existing CERCLA or DOE documents related to remedial actions.
Through the duration of CERCLA activities at the FCP, DOE has proactively developed several forums
and channels to report environmental and operational data and remedial action status to EPA and the Ohio
Environmental Protection Agency (OEPA). Consequently, the regulatory agencies have played an active
oversight role in all remedial phases at the FCP. At present, EPA and OEPA involvement in the remedial
actions at the FCP includes weekly teleconference calls, full regulatory review of all remediation
documents, a split/confirmatory sampling program, and day-to-day interaction with DOE-FCP personnel.
This situation is unique compared to National Priority List sites undergoing CERCLA actions conducted
and funded by private parties. Therefore, extensive discussion of issues with the regulatory agencies and
stakeholders is unnecessary because they have already been informed of the issues through existing
channels. Additionally, as a result of the ongoing EPA, OEPA and community involvement, there are no
special site inspections or interviews necessary to support the five-year review, as specified in the EPA

guidance.

Per EPA guidance, the FCP has the option to combine the five-year review for each of the OUs into one
document, and this option has been selected to place the entire site on the same five-year review schedule

for the duration of the remedial actions and post-closure stewardship activities.

For sites with multiple OUs, the five-year review clock is triggered by the onset of construction for the
first remedial action, as defined in any of the applicable OU RODs. The first remedial action for the FCP
was the April 1996 construction, under the OU1 ROD (DOE 1995a), to support the Waste Pit Remedial
Action Project. Consequently, the first five-year review was issued in May 2001 (DOE 2001a) and 1t
concluded that immediate threats posed by the five OUs have been addressed and the remedies are
operating effectively to protect human health and the environment. Additionally, a review of the EPA
website was performed for the first five-year review to update maximum contaminant levels (MCLs) in
groundwater and reference doses and cancer slopes for risk assessment calculations. Updated values were
used in risk calculations to conclude that critical assumptions on future land use and exposure pathways

remain valid.

Following the process initiated by the first five-year review, the second five-year review examined the
remedial objectives, selected remedies, and pertinent information in the OU RODs, amendments, and
ESDs, and compared this information with the present remedial status and performance. The second
five-year report also examined the most up to date MCLs, reference doses and cancer slope factors to
evaluate if the remedies remain protective of human health and the environment. Based on this review, the
selected remedies for the site are expected to be protective of human health and the environment, and
immediate threats have been addressed prior to and during the remedial actions. Remedies for the source

waste are achieving the remedial objectives, within the confines of the design and assumptions, and in

IEMP\CERCLASYR\SECTIONS\INTRO-SEC1\2006SEC-1-FINAL\August 21. 2006 (10:15 AM) l _2




LUb 134

FCP-CERCLASYR FINAL
2500-RP-0044, Revision 0
August 2006

accordance with ARARs and monitoring requirements imposed on the remedial activities. The release of

the second five-year report satisfies the statutory requirements for the May 2006 CERCLA submittal.

1.3 OVERVIEW OF SITE HISTORY AND OPERABLE UNITS
In 1951, the Atomic Energy Commission (predecessor of the DOE) began building the Feed Materials
Production Center (FMPC) on a 1,050-acre (425-hectare) tract of land outside the small agricultural

community of Fernald, Ohio. The FMPC mission was to produce “feed materials” (purified uranium

compounds and metal) for other government facilities that produced nuclear weapons. Uranium metal
production took place from 1952 through 1989, and material releases to the environment contaminated the

soil, surface water, sediment, and groundwater on and around the site.

In 1986, the DOE initiated the CERCLA process to characterize the nature and extent of contamination at
the FMPC, establish risk-based cleanup standards, and select the appropriate remediation technologies to
achieve those standards. By 1991, the site mission had officially changed from uranium production to
environmental remediation and site restoration under CERCLA, and the site was renamed the Fernald
Environmental Management Project (FEMP). In 2003, the site was renamed the FCP to reflect the primary
mission to close the site in 2006. EPA Region V and the Southwest District Office of OEPA provide

regulatory oversight.

As part of the CERCLA process, the FCP was organized into five OUs:

e OUl: Waste Pits 1 through 6, the clearwell, and the burn pit

e OU2: the active and inactive flyash piles and other South Field disposal areas, the lime sludge
ponds, and the solid waste landfill

e OU3: the former production area and associated facilities, equipment, and wastes
e OU4: Silos 1, 2, 3, and 4; their berms; and the decant tank system

e OUS: all environmental media, including groundwater, perched water, surface water, soils,
sediment, flora and fauna, both on and off site.

The remedy selection process culminated in July 2000 with the approval of the amended ROD for OU4.
FCP remedial activities are now being directed toward safely and efficiently moving the site toward
closure. Present operations include soil and groundwater remediation, facility decontamination and
dismantling operations, treatment and off-site disposal of wastes, construction of the On-Site Disposal
Facility (OSDF), and environmental restoration. Table 1-1 provides an abbreviated chronology of the

major FCP milestones.
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Following approval of each ROD, work began on the design and implementation of the OU remedies.
While the OU management approach was successful for completing the characterization and remedy
selection process, it was not the most effective organizational structure for completing remedial design and
implementing the remedial actions. Therefore, sitewide responsibilities and regulatory obligations were
realigned across the OUs to execute remedial design and remedial action by project organizations, rather
than OUs. Realignment into project organizations reflected the actual work processes and operations
necessary to complete remediation and maintain the requirements of the ROD. Table 1-2 summarizes each
OU remedy and provides a crosswalk between the OUs and the current project organizations responsible

for implementing each selected remedy.

TABLE 1-1
ABBREVIATED SITE CHRONOLOGY

Year Major Fernald Events and Milestones

1951 Construction of the Feed Materials Production Center (FMPC) began.

1952 Uranium production started.

1986 EPA and DOE signed the Federal Facilities Compliance Agreement, thus initiating the remedial
investigation/feasibility study process.

1989 Uranium production was suspended and the Fernald site was placed on the National Priorities List for
clean up under CERCLA.
1990 As part of the Amended Consent Agreement, the site was divided into OUs for characterization and

remedy determination.

1991 Uranium production formally ended. The site mission changed from uranium production to
environmental remediation and site restoration. The site was renamed the Fernald Environmental
Management Project (FEMP).

1994 Decontamination and dismantling of the first building was completed under the OU3 Interim ROD.
1996 The last OU ROD was signed, signifying the end of the 10-year remedial investigation/feasibility study

process (the OU4 ROD was later re-opened and amended). Construction began in support of the OU1
selected remedy. Soil remedial excavations began as part of the OUS5 selected remedy.

1997 Construction of Cell 1 of the OSDF took place, and the first waste placement began in December.
1998 OU2 remedial excavations began.
1999 Excavation of the waste pits was initiated under the OU1 ROD, and the first rail shipment of waste was

transported to Envirocare of Utah, Inc. Safe Shutdown was completed ahead of schedule.

2000 The Amended ROD for OU4 is signed, thus establishing a new selected remedy for OU4.
2001 The first five-year review report is issued.

2003 The site was renamed the Fernald Closure Project (FCP).

2004 Removal of Silo 3 waste is initiated, and the first shipment of waste arrives at Envirocare of Utah, Inc.
Removal of Silo 1 and 2 wastes from the silos to the holding tank facility is initiated.

2005 First shipment of Silo 1 and 2 waste arrives at Waste Control Specialists, Inc. in Texas.

2006 Comprehensive Legacy Management and Institutional Control Plan establishes closure and post-closure

activities for the site.
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TABLE 1-2
CROSSWALK BETWEEN FCP OPERABLE UNITS AND PROJECT RESPONSIBILITIES FOR REMEDY IMPLEMENTATION
Operable
Unit Description Remedy Overview" Project Organization/Responsibilities
1 — WastePits 1 - 6 Record of Decision Approved: March 1995 Waste Pit Project (WPP) is responsible for excavation, processing and shipment of the waste.
— Clearwell Explanation of Significant Differences Approved:
— Burn pit September 2002 Environmental Closure Project (ECP) is responsible for planning, designing and directing the
— Berms, liners, caps, and Record of Decision Amendment Approved: remediation of the soil footprint; certifying that the footprint meets the soil FRLs established in
soil within the boundary ~ November 2003 the OUS ROD; final treatment of contaminated runoff and perched water collected during waste
pit excavation; and processing wastewater discharges. Each project is responsible for
Excavation of materials with constituents of transporting their wastewater to the head works of the Advanced Wastewater Treatment Facility
concern above final remediation levels (FRLs), waste ~ (AWWT). Additionally, the ECP’s Waste Acceptance Organization is responsible for field
processing and treatment by thermal drying (as oversight of soil excavations, for rcyiewing and signing manifests for impacted soil delivered to
necessary), off-site disposal at a permitted facility, the OSDF for placement, and for rejecting any unacceptable shipments.
and remediation of soil footprint.
Soil and Disposal Facility Project (SDFP) is responsible for excavation of contaminated soil
Excavation of waste pit materials is complete. beneath the waste pits, as well as at- and below-grade remediation facilities, including the
Remediation of soil footprint is in progress. railroad.
Decontamination and Dismantlement Project (D&D) is responsible for decontamination and
dismantling of OU1 remediation facilities that are not the responsibility of the Shaw Group.
2 — Solid waste landfill Record of Decision Approved: May 1995 Environmental Closure Project is responsible for planning, designing and directing the
— Inactive flyash pile Post-Record of Decision Fact Sheet Approved: excavation of waste and soil; certifying that the footprint meets the soil FRLs established in the
— Active flyash pile April 1999 OU2 and OUS RODs; treating contaminated runoff and perched water collected during
(now inactive) excavation of OU2 subunit wastes; design of the OSDF liners and caps; and treating leachate
— North and south lime Excavation of all materials with constituents of concern from the OSDF. Each project is responsible for transporting ren,lediation wastewater to the
sludge ponds (COCs) above FRLs, treatment for size reduction and head works of the AWWT for treatment. Addltlonally, the ECP’s Wastg Acceptance ]
_ Other south field moisture control as required, disposal in the OSDF, Organization is responsible for field oversight of debris sizing; segregation of OSDF material
disposal arcas off-site disposal of a small fraction of excavated categories and prohibited items; compleqqg field tracking logs; completing ~mamfests_ for
_ Befms liners. and soil material that exceeds the waste acceptance criteria material bound for the OSDF; and compiling final records for debris and soil placed in the
within the OU boundary (WAC) for the OSDF and lead-contaminated soil OSDF.
from the south field firing range, and FCP remediation.
Soil and Disposal Facility Project is responsible for excavation and on-site disposal of waste
Excavation of waste materials is complete. from all OU2 subunits, if the waste meets the OSDF WAC. This project is also responsible for
Remediation of soil footprint is in progress. coy}structlon and closure of the OSDF, which will contain OU2 wastes, OU3 debris, and OUS5
soil.
3 Former production area, Record of Decision Approved: September 1996 Decontamination and Dismantlement Project is responsible for decontamination and
associated facilities, and dismantling of all above-grade portions of buildings and facilities at the FCP.
equipment (includes all Adoption of OU3 Interim Record of
above- and below-grade Decision; alternatives to disposal through the Environmental Closure Project is responsible for planning, designing and directing the
improvements) including, unrestricted or restricted release of materials, as excavation of subsurface debris and soil; certifying that the footprint meets the soil FRLs
but not limited to: economically feasible for recycling, reuse, or disposal;  established in the OUS ROD; design of the OSDF liners and caps; treating wastewaters during
treatment of material for on- or off-site disposal; decontamination, dismantling, and soil excavation activities and processing wastewater N a’
— All structures, equipment, requir_ed off-site disposal for process residues, product  discharges. The D&D Project is responsible for transporting remediation wastewater to the S
utilities, effluent lines, materials, process-related metals, acid brick, concrete  head works of the AWWT. Additionally, the ECP’s Waste Acceptance Organization is S A
and K-65 transfer line from specific locations, and any other material responsible for reviewing facility decontamination and dismantling planning documents and for : m
— Wastewater treatment exceeding the OSDF WAC; and on-site disposal for field oversight of debris sizing, segregation of OSDF material categories and prohibited items; s ?‘g
facilities material that meets the OSDF WAC. completing field tracking logs; completing manifests for material bound for the OSDF; and - -
— Fire training facilities .. ) compiling final records for debris and soil placed in the OSDF. > & z
— Coal pile Demoll.no_n and removal ot_" structures is complete. ) ) N ] ] E < =
~ Scrap metals piles Remediation of soil footprint is in progress, with Soil and Disposal Facility Project is responsible for excavation of contaminated soil and for e 2 = f—
- D tanks. solid wast expected completion in the summer of 2006. removal of at- and below-grade structures. This project is also responsible for constructionand % ' '2” o
w;\;‘tzs;;rggu:; St% ;dsloi:sk:' closure of the OSDF, which will contain OU2 wastes, OU3 debris, and OUS soil. § g < '_‘
and thorium QS oy
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TABLE 1-2
CROSSWALK BETWEEN FCP OPERABLE UNITS AND PROJECT RESPONSIBILITIES FOR REMEDY IMPLEMENTATION
(Continued)
Operable
Unit Description Remedy Overview’ Project Organization/Responsibilities
4 — Silos 1 and 2  Record of Decision Approved: December 1994 Silo 3 Project is responsible for the removal, treatment, and off-site transport of the waste.
(containing  Explanation of Significant Differences for Silo 3 Approved: March 1998
K-65 residues) Record of Decision Amendment for Silos | and 2 Approved: July 2000  Silos 1 and 2 Project is responsible for transfer of Silos 1 and 2 residues to temporary
— Silo 3 Record of Decision Amendment for Silo 3 Approved: transfer tanks, followed by treatment and off-site transport of the waste. Infrastructure and
(containing  September 2003 support systems such as roads and utilities will be completed to support the final
cold metal Explanation of Significant Differences for Silos 1 and 2 Approved: remediation of the silos. This project is also responsible for decontamination and
oxides) November 2003 dismantling of the Silo 1, 2, 3, and 4 structures, the decant dump tank and its associated
— Silo 4 (empty Explanation of Significant Difference for OU4 Approved: January 2005 piping, the transfer tank area, radon control system, and all other ground OU4 remediation
and never facilities and piping.
used) Removal of Silo 3 materials and Silos 1 and 2 residues and decant sump . o i ) o o
— Decanttank  tank sludges with on-site stabilization of materials, residues, and sludges Environmental Closure Project is responsible for planning, designing, and directing the
system followed by off-site disposal; demolition and decontamination, to the excavation of subsurface debris and soil; certifying that the footprint meets the soil FRLs
— Berms and extent possible, of silos and remediation facilities; excavation of established in the OU5 ROD; and treating wastewaters during decontamination, demolition
soil within the contaminated soil above the FRLs with on-site disposal for contaminated and soil excavation activities. Each project is responsible for capturing and transporting
OU boundary s0ils and debris that meet the OSDF WAC; and site restoration. wastewater to the head works of the AWWT. Additionally, the ECP’s Waste Acceptance
Concrete from Silos 1 and 2, and contaminated soil and debris that Organization is responsible for field oversight of debris sizing; segregation of OSDF
exceed the OSDF WAC will be disposed of off site. material categories and prohibited items; completing field tracking logs; completing
manifests for material bound for the OSDF; and compiling final records for debris and soil
Removal and shipment of Silos 1, 2 and 3 materials to be completed in ~ placed in the OSDF.
Spring 2006. Shut down and demolition of remediation structures to be . . . L . ) L
completed in late Spring 2006. Remediation of soil footprint is in Soil and Disposal Facility Project is responsible for excavation and disposition of
progress, with expected completion in Summer 2006. contaminated soil beneath the silos and for removal of subsurface structures, with the
exception of those noted above.
5 — Groundwater Record of Decision Approved: January 1996 Environmental Closure Project is responsible for planning, designing and directing the

— Surface water Explanation of Significant Difference Approved:
and sediments November 2001 (adopted EPA maximum contaminant level (MCL) of
— Soil not 30 micrograms per liter (ug/L) for uranium in drinking water as FRL for
included in  groundwater)
the definitions

of OUs 1 Extraction of contaminated groundwater from

through 4 the Great Miami Aquifer to meet FRLs at all affected areas of the aquifer.
— Flora and Treatment of contaminated groundwater, storm water, and wastewater to

fauna attain concentration and mass-based discharge limits and FRLs in the

Great Miami River. Excavation of contaminated soil and sediment to
meet FRLs. Excavation of contaminated soil containing perched water
that presents an unacceptable threat, through contaminant migration, to
the underlying aquifer.

On-site disposal of contaminated soil and sediment that mect the OSDF
waste acceptance criteria. Soil and sediment that exceed the WAC for
the OSDF will be treated, when possible, to meet the OSDF WAC or
will be disposed of at an off-site facility. Site restoration, institutional
controls (ICs), and post-remediation maintenance.

Remediation of the soil footprint is in progress, with expected completion
in summer of 2006. Groundwater restoration is in progress.

“Source of information is each OU's ROD and remedial design documents.

excavation of subsurface debris and soil; certifying that the footprint meets the soil FRLs
established in the OUS ROD; design and certification of the OSDF liners and caps;
designing, installing, and operating the extraction/re-injection systems for groundwater
restoration; groundwater monitoring; reporting on the progress of aquifer restoration;
designing, constructing, and operating all treated effluent discharge systems; treating and
discharging contaminated groundwater, storm water, and remediation wastewaters; and
operation, maintenance, and monitoring of the OSDF leachate collection system and leak
detection system. Additionally, the ECP’s Waste Acceptance Organization is responsible
for reviewing facility decontamination and dismantling planning documents and for field
oversight of debris sizing; segregation of OSDF material categories and prohibited items;
completing field tracking logs; completing manifests for material bound for the OSDF; and
compiling final records for debris and soi%placed in the OSDF.

Soil and Disposal Facility Project is responsible for sitewide excavation of contaminated
soil, sediment, perched groundwater, and at- and below-grade structures; and disposition of
these materials in the OSDF. SDFP is also tasked with construction activities associated
with the final site restoration plan, and the construction and closure of OSDF, which will
contain OU2 wastes, OU3 debris, and OUS soil.

Decontamination and Dismantlement Project is responsible for decontamination and
dismantling of all OUS remediation facilities.
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When DOE reaches agreement with the regulatory agencies that remedial actions described in the RODs

have been completed, with the exception of the groundwater remedy, approximately 900 acres of the

1,050-acre site will be released to the public for limited recreational use. Several areas on the site

(Table 1-3) will be fenced with locked gates and posted as ‘no trespassing’ to restrict access to authorized

personnel.

TABLE 1-3
RESTRICTED/CONTROLLED AREAS AT THE FERNALD UNDEVELOPED PARK

Restricted/Controlled Areas

Objective/Performance Standard

On-Site Disposal Facility

Prevent unauthorized access through the use of
fences, locked gates and security patrols.

Converted Advanced Waste Water Treatment
Facility

Prevent unauthorized access through the use of
fences, locked gates and security patrols.

Housed and Un-housed Extraction Wells

Prevent unauthorized access through the use of
fences, locked gates and security patrols.

Access roads and buried pipelines that support the
Groundwater Remedy

Prevent soil disturbance by posting and security
patrols.

Site footprint, excluding above noted areas.

No hunting, fishing, camping, swimming, and/or
vehicles off of designated road surfaces.

1.4 STATUS OF OPERABLE UNIT REMEDIAL ACTIONS

The selected remedies for each OU are at different points in the implementation phase, due to the unique

nature of the remedy and remedial objectives. Table 1-4 provides a summary of the remediation status for

each OU.
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TABLE 1-4
STATUS OF THE FIVE OPERABLE UNITS AT THE FCP
Operable Unit Status
1 The ROD was signed in March of 1995. Construction of facilities necessary to support the

selected remedy began in April of 1996, and the remedial actions associated with waste removal
were finished in June 2005. Soil certification and restoration activities are in progress.

2 The ROD was signed in June 1995. Remediation and restoration of the southern waste units
was completed in 2004. Excavation of the lime sludge ponds and sanitary waste landfill was
completed in 2003, and soil certification and restoration activities are in progress.

3 The ROD was signed in September 1996. The implementation of the selected remedy is
ongoing, and as of January 1, 2006, 233,060 cubic yards (yd®) of debris [178,198 cubic meters
(m’)] have been demolished and size-reduced for placement in the OSDF.

-4 The ROD, as amended for Silos 1 and 2, was signed in June 2000. Construction of facilities for
retrieval of material in Silos 1, 2, and 3 was completed in 2004, and the Silo 1 and 2 materials
have been transferred to the new holding tanks. Treatment of waste in Silos 1, 2 and 3 is
ongoing, with completion of Silo 3 scheduled for early 2006, followed by Silos 1 and 2 in late
spring of 2006.

5 The ROD was signed in January 1996, and implementation of the selected remedy for
groundwater, soil, and sediment is ongoing. As of January 1, 2006, approximately 80 percent of
the site has been certified as meeting the FRLs for soil. Three of four groundwater remediation
modules, consisting of extraction and re-injection wells, have been constructed and operated,
with the first module becoming operational in 1993. Groundwater re-injection was shut down
in 2004, based on an updated groundwater model and the results of a cost benefit analysis. The
size and capacity of the AWWT Facility were reduced in 2004 and 2005 to be more cost
efficient and to align with the remaining pre- and post-closure water treatment needs. This
facility is now called the Converted AWWT, or CAWWT. Construction of the liner systems is
complete for all the OSDF cells, and the caps have been constructed for Cells 1 through 6.

In addition to the five operable units discussed above, the 1991 Amended Consent Agreement (ACA)
(EPA 1991) envisioned a sixth operable unit; the Comprehensive Site-Wide Operable Unit (CSOU).
Conceptually, the purpose of Operable Unit 6 was to ensure that the acceptability of the selected remedies
for operable units one through five would be confirmed within six months of approval of the Operable
Unit 3 Record of Decision (which was the last ROD scheduled to be signed).

DOE and EPA are in agreement that sufficient mechanisms are in place, including the CERCLA five-year
review requirement, to ensure the site-wide remedies will be protective of human health and the
environment. Therefore, DOE and EPA have agreed to delete the CSOU from the ACA. The formal

modification is expected to be completed in the summer of 2006.

An Interim Residual Risk Assessment will be completed to document that conditions remaining at the time
the FCP enters the legacy management phase are protective of human health. This assessment will be

completed within 90 days after physical completion of the FCP. A Final Residual Risk Assessment will be
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performed at the completion of all remedial actions, including groundwater remediation, and will focus on

the target receptor based on the actual land use selected for the site.

1.5 FIVE-YEAR REVIEW SCHEDULE AND EXPECTATIONS OF FUTURE REVIEWS

This is the second CERCLA five-year review conducted for the FCP. It considers regulatory and
community involvement in the review process and covers all remedial activities that have taken place to
date for each OU, regardless of the implementation phase of the selected remedy. As discussed in

Section 1.2, the start of construction for the OU1 remedy in 1996 triggered the first five-year review report
submitted in May 2001. A third report will be submitted to EPA in 2011 to provide an update on remedial

actions across the site.

The third five-year review report will present the same type and level of information as contained in this
report using a similar regulatory and community review strategy. All of the remedial actions, except
groundwater, will be finished when the review is performed in early 2011. Therefore, the third report is
expected to focus largely on the groundwater remedial actions and the assessment of risk from the

groundwater pathways.

1.6 ROLE OF THE IEMP AND LEGACY MANAGEMENT PLAN
A major element of the ongoing performance evaluation of the selected remedies is conducted through the
Integrated Environmental Monitoring Plan (IEMP, DOE 2006c), particularly for OU5. The IEMP assesses

site environmental conditions through sampling of various media, including groundwater, surface water,

sediment, and air. Media concentration data are reviewed to assess the collective overall site
environmental conditions, as well as the impacts that individual remedial projects are having on their
surrounding environment. This program also provides ongoing monitoring of remedial actions and their
impact on potential exposure pathways, and an early indication of adverse impacts should upward
contamination trends be recorded. If adverse impacts occur, the [IEMP will establish a decision process to

assess the impact and to take appropriate corrective measures, up to and including interim shutdown.

IEMP reporting also serves as the mechanism for assessing the remedial action performance of:

e The groundwater remedy for the Great Miami Aquifer (OUS)
e Wastewater treatment operations (OUS)
e The OSDF leak detection program (primarily serves OUs 2, 3, and 5).

The monitoring results are presented in the annual integrated site environmental reports, which are made
available to the public in June of each year. IEMP monitoring data are also made available to the
regulatory agencies, as they become available, through the internet-based IEMP Data Information Site.
During the period covering this five-year review (i.e., 2000 through 2005), quarterly status reports were
available through 2002. During 2002, reporting for the [IEMP went to a semiannual frequency. At the end
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of 2005, EPA and OEPA agreed that [IEMP reporting could be reduced to annually (1.e., annual site

environmental reports).

The IEMP program and related reporting process is being transitioned to the Office of Legacy
Management and was included as part of the LMICP, Volume II, Attachment D. This transitioned
program will monitor and evaluate all environmental aspects of the post-closure remedial operations.
Subsequent five-year reviews will be one of the reporting mechanisms for data collected under DOE’s

Office of Legacy Management.

1.7 INSTITUTIONAL CONTROLS

The DOE defines Institutional Controls (ICs) as “any mechanism used to restrict inappropriate uses of
land, facilities, and environmental media by limiting exposure to residual contamination left behind as part
of a CERCLA or Resource Conservation and Recovery Act Remedy” (DOE 2000a). DOE has committed
to implementing ICs to protect the general public from residual contamination exposure in each ROD,

consistent with the final land use for the site, and this is addressed as part of its LTS planning for the FCP.

DOE has developed and revised a Comprehensive LMICP for the FCP that includes the proposed ICs and
the approach to their implementation. The LMICP will reference a detailed Institutional Controls Plan that
will be developed and issued closer to closure of the FCP. DOE is planning to implement the ICs in an
overlay pattern to minimize the adverse impact of one IC failure. For example, DOE will ensure deed
restrictions regarding development of the property are in place at the same time that zoning restrictions are

in place.

Closure of the FCP refers to that point in time that responsibility of the FCP transfers from DOE
Environmental Management to DOE Legacy Management. It is also tied to the contractual arrangement
between DOE and Fluor Fernald whereby all remediation is complete with the exception of the operation
of the groundwater remedy. The DOE Legacy Management Program will monitor and evaluate all
environmental aspects of the remedial operations at the FCP, and is currently scheduled to commence on
September 7, 2006.

As described in Volume II of the LMICP, ICs are required per the OU2 and OUS5 RODs and they will be
implemented at the FCP in conjunction with physical barriers, such as fencing around the OSDF area. The
OUS ROD states (Page 9-16): “One element of the selected remedy that will be used to ensure
protectiveness is institutional controls, including continued access controls at the site during the
remediation period, alternate water supplies to affected residential and industrial wells, continued federal
ownership of the disposal facility and necessary buffer zones, and deed restrictions to preclude residential
and agricultural uses of the remaining regions of the FEMP property.” Per the OU2 ROD, restrictions on
the use of the property would be noted on the deed in the event the property was transferred at some point
in the future. Although EPA does not consider physical barriers as ICs, because they do not involve an
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administrative or legal barrier, they will be used in conjunction with ICs to further ensure protectiveness of
human health and the environment. The monitoring and ICs associated with off-site groundwater
contamination are addressed in Section 3.1.3 of the Institutional Control Plan. These controls include a
DOE funded public water system, the Hamilton County well permitting process, and daily well field
operational checks and routine groundwater sampling. The effectiveness of ICs will be evaluated each

year as part of the LMICP review and as part of each five-year CERCLA review.

1.8 REPORT ORGANIZATION

The following five sections of this report cover the status of each OU in a summary fashion to avoid

repeating information already provided in other CERCLA and DOE reports. All sections use
approximately the same format: a project description, a summary of ROD commitments and the selected
remedy, remedial action status, and an assessment of the selected remedy including remedy optimization
opportunities. Sections 2.0 and 3.0 cover the OU1 and OU2 remedy, respectively. Section 4.0 covers the
OU3 activities, including decontamination and dismantling of all at- and above-grade structures at the
FCP. Section 5.0 provides an update on the OU4 remediation process for Silos 1, 2, and 3. Finally,
Section 6.0 covers OUS5 environmental media and the OSDF, with key subsections for groundwater

remedial activities, soil/sediment remedial activities, and the OSDF.
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2.0 OPERABLE UNIT 1

2.1 PROJECT DESCRIPTION

2.1.1 Operable Unit 1 Characteristics

Operable Unit 1 (OU1), also referred to as the Waste Pits Project (WPP), is a 37.7-acre (15.3-hectare) area
in the northwest quadrant of the FCP site. Large quantities of liquid and solid wastes were generated by

various chemical and metallurgical processing operations during the production era (1952 through 1989).
These wastes were stored or disposed of in six waste pits (referred to as Waste Pits 1, 2, 3, 4, 5, and 6), the
burn pit, and the clearwell. Radionuclides (e.g., uranium and thorium) are the primary contaminants of

concern, although the pit waste is also contaminated with trace metals and organics.

The WPP mission was cleanup of wastes in the pits as well as miscellaneous structures and facilities such
as berms, liners, concrete pads, underground piping, utilities, railroad tracks, and fencing, as well as soil
located within the WPP boundary. The planned strategy for producing closeout reports for the CERCLA
OU remedial actions at the FCP is described in a DOE and EPA Fact Sheet (DOE 2005a) developed to
inform stakeholders of the strategy. The decision was to proceed with formal closeout of OU1 when the
waste pit contents and liners were shipped off site. The remaining OU scope [soil remediation within the
OU1 boundary, and decontamination and dismantlement (D&D) of OU1 remediation facilities] would be
documented in the closeout reports for OUS5 and OU3, respectively. Therefore, only the source waste
material will be addressed in the Remedial Action Report for OU1 (draft to be released in 2006).

In June 2005, remedial actions associated with excavation, processing and shipment of the waste were
completed when the last unit train containing OU1 source waste left the site. All source waste activities
were completed in compliance with the applicable or relevant and appropriate requirements (ARARs) and
protection of human health and the environment, in accordance with the ROD for Remedial Actions at
OU1 (DOE 1995a) and the Remedial Design/Remedial Action (RD/RA) Work Plan (DOE 1997a) and
Packages. Remaining activities include D&D of the treatment facilities, soil certification and restoration.
The Remedial Action Report for OU1 (which is scheduled for release in 2006) will:

e provide an overview of the remedial actions that were selected in the OU1 ROD
e address construction activities associated with the OU1 remedial actions

e provide an annotated chronology of the key events contributing to successful completion and
documentation of the OU1

e summarize operations, maintenance, performance standards, quality control, and final inspections
and certifications

e provide remedy cost information

e compare actual remedial costs with the original estimates contained in the OU1 ROD.

IEMP\CERCLASYR\SECTIONS\OU1-SEC2\2006SEC-2-FINAL. DOC\August 21, 2006 (10:15 AM) 2_ 1




FCP-CERCLASYR FINAL
2500-RP-0044, Revision 0
August 2006

2.1.2 Roles and Responsibilities
Fluor Fernald, Inc. is responsible for completing D&D, soil certification and restoration work.

2.2 SUMMARY OF REMEDIAL ACTION OBJECTIVES
The remedial action objectives will be documented in the Remedial Action Report for OU1. Briefly, the

key elements of the approved OU1 ROD include:

e Construction of waste processing and loading facilities and equipment

e Removal of water from open waste pits for treatment at the site’s wastewater treatment facility
e Removal of waste pit contents, caps and liners, and excavation of surrounding contaminated soil
e Preparation (e.g., sortiﬁg, crushing, shredding) of waste

e Treatment of the waste by thermal drying as required to meet Envirocare of Utah waste acceptance
criteria (WAC)

e Waste sampling and analysis prior to shipment to ensure that the WAC is met
e Off-site shipment of waste for disposal at Envirocare of Utah

e Decommissioning and removal of the drying treatment unit and associated facilities, as well as
miscellaneous structures and facilities within the OU

e Disposition of remaining WPP residual contaminated soils in the OSDF, consistent with the
selected remedy for contaminated process area soils as documented in the OU5 ROD

e Backfilling excavations and construction of a cover system.

As remedial actions were implemented, it became clear that some FCP soils and other waste materials
would require disposition off site. The ability to accommodate those materials was integrated into the
OU1 remedial action approach. Accordingly, an ESD was prepared to document the cost effectiveness and
safety advantages associated with using the OU1 remedial infrastructure to process for disposal other FCP
waste streams originating outside of OU1. The final ESD for OU1 was approved in September 2002
(DOE 2002a).

Additionally, an Amendment to the OU1 ROD was prepared to address the last bullet of the OU1 ROD

actions and other changes:

e Backfilling excavations and construction of a cover system, as originally designated in the OU1
Feasibility Study (DOE 1995b), is handled with the design in the final Natural Resources Impact
Assessment (DOE 2002b) and final Natural Resources Restoration Plan (DOE 2002c).
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¢ Aligning the surface and subsurface soil FRLs found in the OU1 ROD with the approved FRLs for
soil in the OUS ROD

e Placement of Waste Pit 4 soil cover materials into FCP’s OSDF for permanent disposal

e The amendment also provides clarification of terminology.

The final ROD Amendment for OU1 Remedial Actions, reflecting the above, was signed in
November 2003 (DOE 2003a).

Lastly, a DOE and EPA Fact Sheet (DOE 2005b) dealt with the D&D of the treatment facilities and OSDF
disposition of residual contaminated soil under the source waste. Decommissioning and removal of the
drying treatment unit and associated facilities, as well as miscellaneous structures and facilities within the
OU, were placed under the work scope of OU3 and will be covered in the Remedial Action Report for
OU3. Consistent with the selected remedy of placement of contaminated process area soils in the OSDF,
as documented in the OUS5 ROD, residual contaminated soils from OU 1 were placed under the work scope
of OUS and will be covered in the Interim Remedial Action Report for OUS.

2.2.1 Project Execution Phases

The following is a summary of the project execution phases.

Site Preparation Activities

Site improvements needed to support remediation activities were completed in December 1997.

Facility Construction
Limited construction activities began in July 1998, while the EPA and OEPA completed their review of

the Remedial Design Package. These were essentially site preparation activities that were impacted by
Remedial Design Package comments and issues raised by the EPA and OEPA. On November 13, 1998,

full construction activities began and activities were completed in November 1999.
First Loadout

On February 23, 1999, WPP initiated loadout activities, thereby achieving the March 1, 1999 Enforceable

Milestone for initiating operations (i.e., loading of waste).

Last Shipment
In June 2005, WPP initiated the last shipment of OU1 waste.

Decontamination and Dismantling of the WPP Facilities

These D&D activities have been passed to OU3 operations, per the Fact Sheet.
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Remediation of the Soil Footprint

These activities were passed to OUS operations, per the Fact Sheet.

2.2.2 Required Monitoring

Monitoring to support remedial operations included waste sampling and analysis to ensure the waste
material met the Envirocare of Utah WAC and U.S. Department of Transportation (DOT) requirements for
shipping, industrial hygiene monitoring for dust, general air and breathing zone, water monitoring to meet
established discharge criteria, and dryer stack air monitoring for radon and radiological isotopes to comply
with the National Emissions Standards for Hazardous Air Pollutants (NESHAP).

2.3 REMEDIAL ACTION STATUS
The selected remedy for disposition of OU1 source waste has been completed, with over 600,000 yd’®

(459,000 m’) of waste material (i.e., pit wastes, cover materials, and pit liner) excavated and shipped to

Envirocare of Utah. D&D, soil certification and restoration activities are in progress.

2.4 ASSESSMENT OF CONFIRMATORY DATA AND/OR PERFORMANCE DATA
2.4.1 Identify the Scope of the Review
This assessment of the WPP remedial actions notes that the primary remedial actions are complete and

final actions are limited to soil certification and restoration activities.

2.4.2 Assessment of Remedial Actions

Is the remedy operational and functioning as intended in the ROD?

The selected remedy for disposition of OU1 source waste has been completed and sampling of the waste
material was effective in ensuring compliance with the Envirocare WAC. Environmental data collected
and reported in the IEMP and annual site environmental reports, during execution of the waste-removal

work and continuing through the soil certification and restoration, indicates that the remedy is operating

and functioning as intended in the ROD.

2.4.3 Validity of ROD Assumptions
Are the critical assumptions (to ensure protection of human health and the environment) used at the time

of remedy selection still valid?

Critical ROD assumptions to protect human health and the environment are valid, and environmental data
indicate that the processes and facilities used in accordance with ROD assumptions functioned in a manner
that allowed WPP to meet the intent of the OU1 ROD.
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2.4.4 Remedy Optimization
Has any new information come available that could allow for optimization of the selected remedy; or call

into question the validity of the selected remedy?
Remedy optimization was not performed during the remedial action.

2.5 FINDINGS AND RECOMMENDED ACTIONS FROM CURRENT REVIEW
As summarized above, and to be discussed in detail in the Remedial Action Report for OU1, the

remediation process and facilities operated efficiently to complete the remediation of the OU1 waste pits.

2.6 PROTECTIVENESS STATEMENT
The selected remedy for OU1 was protective of human health and the environment, and all immediate

threats were addressed. The remedy for the source waste accomplished the remedial objectives within the
confines of the design and assumptions, and in accordance with ARARs and monitoring requirements
imposed on the remedial activities. Remedial actions were completed in accordance with sampling and
analysis requirements and parameters. All available data indicate compliance with regulatory

requirements and with the Envirocare of Utah WAC.
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3.0 OPERABLE UNIT 2

3.1 PROJECT DESCRIPTION

3.1.1 Operable Unit 2 Characteristics

As defined in the ROD for Remedial Actions at Operable Unit 2 (OU2) (DOE 1995¢), OU2 is one of five
CERCLA OUs at the FCP and consists of six former individual waste disposal sites: the active and

inactive flyash piles; the south field waste disposal area; two lime sludge ponds; and the solid waste
disposal landfill. These six components covered a total of approximately 21.5 acres (8.6 hectares) and
contained an estimated 109,000 yd’ (83,000 m’) of ash, 16,000 yd’ (12,000 m’) of sludge, and 193,000 yd®
(147,000 m’) of soil and debris in the form of berms, cover, and fill material. Waste removal actions
began in the field in August 1997 and were completed in November 2003. A draft Remedial Action
Report for OU2 (DOE 2005b) has been issued to the regulatory agencies for informal review.

Design and construction of the OSDF is another provision of the OU2 ROD. The OSDF was established
as part of the balanced approach to waste disposal in that low-level radioactive waste will be disposed of at
the FCP while higher radioactive and chemically contaminated materials, such as the K-65 Silo contents,
nuclear production residues, process wastes, and waste pit materials, are to be sent off site for disposal.
However, the OU2 ROD preceded the ROD decisions for OU5 and OU3 by nearly a year, and the costs,
waste volumes, size, and configuration of the OSDF represented in the OU2 ROD are specific to OU2
materials only. Ultimately, once the OU5 and OU3 on-site disposal decisions were finalized, the OSDF
was sized and designed to accommodate all three OUs. The OSDF will be discussed further under the

update for OUS.

3.1.2 Roles and Responsibilities
Fluor Fernald, Inc. implemented the OU2 remedial activities under contract to the DOE. Remediation

designs, sampling plans, and soil certification reports were prepared by Fluor Fernald, Inc.’s
Environmental Closure Project (ECP). Fluor Fernald, Inc.’s Soil and Disposal Facility Project (SDFP)
personnel directed the FCP labor force and managed the excavation aspects of the remedial action work.

Removal actions began in the field in August 1997 and were completed in November 2003.

3.2 SUMMARY OF REMEDIAL ACTION OBJECTIVES
Briefly, the key elements of the approved OU2 ROD include:

Excavation of all waste material containing contaminants above the established FRLs
Material processing for size reduction and moisture control, as required

On-site disposal of material meeting the OSDF WAC

Off-site disposal of any material that does not meet the OSDF WAC

Continued federal ownership of the FCP with access restrictions.

IEMP\CERCLASYR\SECTIONS\OU2-SEC3\2006SEC-3-FINAL. DOC\August 21, 2006 (10:15 AM) 3_ 1




FCP-CERCLASYR FINAL
2500-RP-0044, Revision 0
August 2006

CERCLA requires that changes to approved RODs be done through an ESD or a Fact Sheet for minor
modifications. There were two minor changes to the May 1995 OU2 ROD:

e A Fact Sheet to allow the disposal of the lead-contaminated soil from the firing range in the OSDF
after successful treatment (DOE 1999a).

e A Fact Sheet to address the OSDF under OUS5, as well as document the cleanup of soils underlying
the waste units in OU2 through OUS5 (DOE 2005a). These changes did not result in any changes
to cleanup levels, design or operational requirements, or remedial action schedules; and they were
initiated to better align the original OU2 remedial actions with those in the OUS ROD.

Following soil certification under the OU5 ROD, the soil footprints for all OU2 components except the
lime sludge ponds and solid waste landfill were restored under the Natural Resources Restoration Plan.

Soil certification and restoration for the remaining two OU2 components are in progress.

3.2.1 Project Execution Phases

The following is a summary of the project execution dates:

Site Preparation Activities

Site improvement activities needed to support the remedial actions were initiated in June 1997 and

completed in May 1998.

Southern Waste Units
Excavation of the southern waste units (i.e., active/inactive flyash piles and south field) was initiated in
July 1998 and completed in September 2002. Soil certification and restoration was completed in 2004.

Lime Sludge Ponds
Excavation of the lime sludge ponds was initiated in October 2001 and completed in October 2002. Soil

certification and restoration are in progress.

Solid Waste Landfill
Excavation of the solid waste landfill was initiated in October 2003 and completed in November 2003.

Soil certification and restoration of the solid waste landfill will take place in late summer 2006, following
the remediation of contaminated soil in areas adjacent to and outside of the historic boundary of the solid
waste landfill (see Figure 2-2 in DOE 2003b for the location of the historic boundary). The soil
remediation is being implemented under the OUS5 ROD.

3.2.2 Required Monitoring

Monitoring to support remedial operations included industrial hygiene monitoring for dust, general air and
breathing zone, and water monitoring to meet established discharge criteria. These results are published in

the IEMP and annual site environmental reports.
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3.3 REMEDIAL ACTION STATUS
The selected remedy for OU2 waste materials has been completed, and soil certification and restoration
will be complete in 2006. A draft Remedial Action Report for OU2 has been submitted to the regulatory

agencies for informal review. Approximately 470,000 yd* (359,362 m’) of waste material was placed in
the OSDF and 8,400 yd® (6,423 m’) of material exceeded the OSDF WAC and was shipped off site.

3.4 ASSESSMENT OF CONFIRMATORY DATA AND/OR PERFORMANCE DATA
3.4.1 Identify the Scope of the Review

This assessment notes that the primary remedial action, to remove waste material in the OU2 waste units,

is complete and the final actions of soil certification and restoration remain for the lime sludge ponds and

solid waste landfill.

3.4.2 Assessment of Remedial Actions

Is the remedy operational and functioning as intended in the ROD?

The selected remedy for OU2 is operating and functioning as intended in the ROD.

3.4.3 Validity of ROD Assumptions

Are the critical assumptions (to ensure protection of human health and the environment) used at the time

of remedy selection still valid?

Critical ROD assumptions to protect human health and the environment are valid, and all processes and
facilities used, in accordance with the ROD assumptions, are functioning in a manner that will allow DOE
to meet the intent of the OU2 ROD.

3.4.4 Remedy Optimization
Has any new information come available that could allow for optimization of the selected remedy; or call

into question the validity of the selected remedy?

The in situ gamma spectrometry program was introduced during remedial actions to optimize the OU2
remedy. The program was used extensively during excavation to expedite contamination surveys, identify
hot spots or above-WAC areas, and produce precertification data for the primary radionuclides that drive

the soil certification process.

3.5 FINDINGS AND RECOMMENDED ACTIONS FROM CURRENT REVIEW

The remediation process is operating efficiently and mitigative actions are unnecessary to complete the

remediation of the OU2 waste units. Soil certification and restoration continues for the remedial footprints

associated with the lime sludge pond and solid waste landfill.

IEMP\CERCLASYR\SECTIONS\OU2-SEC3\2006SEC-3-FINAL. DOC\August 21, 2006 (10:15 AM) 3_3




FCP-CERCLASYR FINAL
2500-RP-0044, Revision O
August 2006

3.6 PROTECTIVENESS STATEMENT

The selected remedy for OU2 remains protective of human health and the environment, and immediate
threats are being addressed. Remedial objectives are being met within the confines of the design and
assumptions, in accordance with ARARs and monitoring requirements imposed on the remedial activities.
Remedial actions are being completed in accordance with sampling and analysis requirements and
parameters. All available environmental data indicate compliance with regulatory requirements and with

the OSDF, Nevada Test Site (NTS) and Envirocare of Utah WAC.
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4.0 OPERABLE UNIT 3

4.1 PROJECT DESCRIPTION
Operable Unit 3 (OU3) includes the former production area buildings and equipment, all above- and

below-grade improvements, containerized materials, storage pads, roads, above- and below-ground tanks,
and utilities not encompassed by the other operable units. OU3 does not include the soil and groundwater

beneath the various former production area facilities.

Based on the results of the OU3 Remedial Investigation/Feasibility Study (RI/FS), materials were
categorized based on type and regulatory status [mixed waste, polychlorinated biphenyl (PCB) waste,
low-level waste, and below radiological background] to evaluate treatment and disposal options.
Section 4.3.2 provides a summary of estimated volumes of OU3 materials by segregation category as
detailed in the OU3 Proposed Plan for Final Remedial Action (DOE 1996a).

The Fluor Fernald, Inc. D&D Project, in conjunction with demolition subcontractors, manage remediation
responsibilities of OU3 with DOE oversight. Decontamination and demolition design packages,
development of requests for proposals, planning and scheduling, development of implementation plans,
oversight of demolition subcontractors, and direct-hire of D&D personnel are the responsibility of the
D&D Project staff. The Fluor Fernald, Inc. Waste Acceptance Organization (WAO) performs inspections

of debris to ensure conformance with the OSDF WAC and/or criteria for off-site disposal facilities.

4.2 SUMMARY OF REMEDIAL ACTION OBJECTIVES

4.2.1 Selected Remedy (Interim Remedial Action)

The former production buildings were beyond their design lives and no future mission existed for the
buildings and structures. The OU3 Interim Record of Decision (IROD) (DOE 1994a) documents the
selected remedy for the D&D of all above- and below-grade buildings and facilities. The main advantage
offered by the 1994 IROD was the decision to allow structural D&D and temporary debris stockpiling

activities to proceed concurrently while OU3 field investigations were underway, thereby allowing

significant early skyline change and demolition work to begin ahead of the final treatment and
dispositioning decisions accomplished by the final remedial action ROD. The specific activities

associated with the interim remedial action included:

e Decontamination of more than 200 structures by removing loose contamination

e Dismantling the above-grade structures

e Removal of foundations, storage pads, ponds, basins and underground utilities, and other at- and
below-grade structures
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e Off-site disposal of no more than 10 percent by volume of the non-recoverable or non-recyclable
waste and debris generated from structural D&D until the OU3 final ROD was approved

e Interim storage of the remaining waste and debris until final decision is reached for treatment
and/or disposition.

The sequence and schedule by which the above-grade portions of all OU3 structures will undergo D&D
were initially outlined in the OU3 Remedial Design Prioritization and Sequencing Report (DOE 1995d).

4.2.2 Selected Remedy (Final Remedial Action)

The final ROD (DOE 1996b) established the strategy for the final disposition of the materials generated
from the interim remedial actionas “Selected Material Treatment, On-Property Disposal, and Off-Site
Disposition.” The final OU3 ROD includes the following:

e Provides for unrestricted/restricted release of material, as economically feasible, for recycling,
reuse, or disposal

e Permits treatment of material to meet the OSDF and/or off-site disposal facility WAC
e Requires off-site disposal of process residue, product material, and process-related metals

e Requires off-site disposal of acid brick and concrete from specific locations, and any other
material exceeding the OSDF WAC

e Permits disposal of remaining OU3 waste in the OSDF
e Imposes administrative controls through deed restrictions and access controls

e Incorporates post-remediation activities that include long-term monitoring and maintenance of the
OSDF, and operation of a groundwater monitoring network to evaluate the performance of the
OSDF.

The final ROD incorporated, by reference, the decisions provided in the IROD to integrate
implementation of any repetitive decisions. To ensure the proper integration of the OU3 interim and final
remedial actions, the OU3 Remedial Design/Remedial Action (RD/RA) Work Plan for Interim and Final
Remedial Actions (DOE 1995e) was superseded by a subsequent work plan that combined
implementation strategies for the OU3 IROD with implementation strategies developed for the final OU3
ROD.

Additionally, when production operations ceased in 1989, 30 removal actions were put in place across the
site by DOE and EPA (ahead of the CERCLA RODs) to further stabilize existing site conditions, prepare
the site for longer-term actions, and abate any immediate physical or environmental threats posed by the
site’s facilities and contaminants. Four of the removal actions were programmatic in nature, and were

subsequently integrated directly into the final OU3 ROD:
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Removal Action 9 - Removal of Waste Inventories
Removal Action 12 - Safe Shutdown
Removal Action 17 - Improved Storage of Soil and Debris

Removal Action 26 - Asbestos Abatement.

A summary of the four programmatic removal actions that were incorporated into the Final Remedial
Action ROD (DOE 1996b) is provided in Section 4.3. A letter issued by DOE in June 1997 and approved
by EPA (DOE 1997b) formally closed the administrative record file for the four removal actions and
acknowledged that future documentation associated with the completion of the activities would be
included in the OU3 Remedial Action Closeout Report.

4.2.3 Implementation Documents

In addition to routinely developing Safe Shutdown turnover reports and implementation plans for each
building or complex in preparation for D&D activities, the D&D Project (or former OU3-related
organizations) executes the OU3 remedial action in accordance with the OU3 Prioritization and
Sequencing Report and the OU3 RD/RA Work Plan for the Interim and Final Remedial Actions.

4.3 REMEDIAL ACTION STATUS

4.3.1 Removal Action 9 - Removal of Waste Inventories

Removal Action 9 involved the safe, off-site disposal of existing waste inventories, including low-level
waste, mixed waste, and Toxic Substances Control Act (TSCA) wastes that were generated as a result of
production operations, facility maintenance, site upgrades, and pre-ROD cleanup activities.
Containerization of Fernald’s major waste streams was initiated in August 1985, and Removal Action 9
was formally set in motion in 1991 to provide for the transfer of inventoried waste to the NTS. The

removal action is nearly complete, and it will be completed under the OU3 ROD remedial actions.

4.3.2 Removal Action 12 - Safe Shutdown

Removal Action 12 was created to provide the planning, engineering, and program control for the

removal and disposition of in-process residue materials, excess supplies, chemicals, and the associated
process equipment that remained when Fernald stopped production in 1989. Residue materials removed
during safe shutdown were sent for off-site disposal under Removal Action 9. The removal action also
provided for the isolation and de-energizing of former production-related equipment and utilities and
provided for the identification of new customers for Fernald equipment and nuclear products. This
removal action was completed in March 1999 with the safe shut down of Plant 6. A total of

690,050 pounds (1bs) [313,283 kilograms (kg)] of hold-up materials were removed from nine facilities.
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4.3.3 Removal Action 17 - Improved Storage of Soil and Debris

Removal Action 17 was initiated to provide controlled storage of excess contaminated soil and debris

generated during maintenance, construction, removal, and remedial actions through a soil and debris

management plan. The removal action is nearly complete, and it will be completed under the OU3 ROD

remedial actions.

4.3.4 Removal Action 26 - Asbestos Removal
Removal Action 26 was established as a specialized maintenance-related activity to mitigate potential

asbestos release during conduct of ongoing maintenance, safe shutdown, and site cleanup activities.
Since asbestos removal and abatement activities were going to continue throughout the life of the OU3
remedy, the final remedial action ROD adopted the earlier management procedures and approaches
established under Removal Action 26, while also deciding on the final destination disposal locations (on
site and off site) and eligibility for the categories of asbestos-containing materials generated during the

remedial actions. The removal action is nearly complete, and it will be completed under the OU3 ROD

remedial actions.

4.3.5 Decontamination and Dismantling
The D&D component of the selected remedy for OU3 is in the implementation phase. D&D of former
production facilities/components allows access for excavation and remediation of soils in the former

production area. As of December 2005, 220 of the 256 former production facilities have been removed,

as summarized in Table 4-1.
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OPERABLE UNIT 3 STRUCTURES DISMANTLED

Through December 2005

Project

Remedial Duration

Number of Structures (X) and ID

Plant 1 pad Continuing Release
Plant 7 Complex

Fire Training Facility

Plant 1 Ore Silos

Site Maintenance

Plant 1 - Phase 1

High/Low Nitrate Tanks
Building 4A

Boiler Plant/Water Plant
Thorium/Plant 9 Complex
Sewage Treatment Plant
Miscellaneous Small Structures (MSS)""”

Maintenance/Tank Farm
Plant 5 Complex(z)
Plant 6 Complex®’

Multi-Complex (Plant 2/3, Plant 8, etc.)

Administration Complex Phase I
Pilot Plant Complex
Maintenance Tank Farm

MSS Phase 11

Laboratory Complex

Plant 1 Complex Phase II
Administration Complex Phase II
East Warehouse Complex
Operable Unit 1 Complex (OU1)

Operable Unit 4 Silos 1 and 2 (OU4)
Advanced Wastewater Treatment Facility™
OU4 Silos 1 and 2 Remediation Facility®
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7/94

8/94 - 9/94
8/94 - 10/94
12/94

5/95 - 6/97
4/96 - 4/97
7/96 - 12/96
8/96

10/97 - 10/98
3/98 - 11/98
7/98 - 8/98
8/98 - 10/02

4/99 - 2/00
4/99 - 5/01
1/01 - 7/02
9/01 - 5/04

1/02 - 8/02
3/02 - 7/04
3/02 - 9/02
10/02 - 12/05

11/02 - 4/04
6/03 - 10/03
5/04 - 5/05
7/04 - 5/04
8/04 - 8/05

2/05 - 9/05

3/05 - 7/05

12/05 - 12/05
TOTAL

4-5

(3) 15-1, TS-2, TS-3

(3)4c,7A,7B

(5) 73A,73B, 73C, 73D, 73E

(1) 1c

(2) 28c, 30C

(8) 14, 30B, 56B, 56C, 66, 67, 72, TS-7

(2) 18K, 18L

(1) 4a

(7) 10A, 10B, 10C, 10E, 20B, 20C, 24A

(11) 94, 9B, 9C, 9D, 9E, 9F, 32A, 32B, 69, 78, 81
(6) 25A, 25B, 25D, 25E, 28F, 39D

(23) 384, 38B, 24B, 3F, 3G, 39C, 8F, 22A, 45B,
2G, 10D, 39B, 63, 28A, 28B, 28N, 2E, 62, 3B, 3C,
34C, 18M, SF

(9) 124, 12B, 12C, 12D, 19A, 19C, 19D, 19E, 20H
(9) 4B, 5A, 5B, 5C, 5D, SE, 5G, 55A, 55B

(7) 6A, 6B, 6C, 6D, 6E, 6F, 6G

(33) 24, 2D, 2F, 2H, 3D, 3E, 3J, 3K, 39A, 8A, 8B,
8C, 8D, 8E, 8G, 8H, 2B, 2C, 3A, 3H, 3L, 18B, 18D,
18H, 20G, 22B, 22D, 22E, 26A, 26B, 28D, 45A, 80
(1) s3a

(8) 134, 13B, 13C, 13D, 37, 54A, 54B, 54C

(2) 64,65

(43) and 124 trailers) 12E, 12F, 16A, 16B, 16C,
16D, 16E, 16F, 16G, 16H, 16, 16M, 16N, 16P, 18,
18U, 19B, 20E, 20F, 21A, 21B, 21C, 22C, 22G, 24C,
25C, 25J, 25K, 26C, 31B, 35A, 50, 52A, 52B, 60, 61,
82B, 93A, TS-8, TS-10, TS-11, TS-12, TS-14

(4) 15A, 15B, 15C, 68

(9) 1B, 20A, 30A, 30D, 56A, 71, TS-4, TS-5, TS-6
(7) 11, 14A, 14B, 20K, 31A, 46, 53B

(4) 20D, 77, 79, 82A

(11) 18G, 91A, 9AB, 91C, 91D, 91E, 91F, 91G,
91H, 91J, 91K

(2) 344, 34B

(2) 51B, 51C

(1) 94y

224




(1)

(2)

3

C))

(%)

(6)
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Revision 1 of this document indicated 17 structures from the MSS Project were dismantled as of February 2001. MSS Task Orders #033,
627, 049, 080 and 086 were performed after February 2001. Therefore, six additional structures (Buildings 62, 3B, 3C, 34C, and
Components 18M, 5F) for a total of 23 structures were dismantled under the MSS Project.

Revision 1 of this document indicated eight structures from the Plant 5 Complex were dismantled as of February 2001. Building 5D was
dismantled in March 2001. Therefore, a total of nine structures were dismantled under the Plant 5 Complex.

Revision 1 of this document indicated five structures from the Plant 6 Complex were dismantled as of February 2001. Buildings 6A and 6G
were dismantled after February 2001 (completed in December 2001). Therefore, a total of seven structures were dismantled under the
Plant 6 Complex.

MSS Phase Il is an ongoing project and the number of dismantled structures and trailers through December 2005 is included above. The
final number of dismantled structures and trailers will be available once D&D work is completed at the FCP.

Unlike all previous site complex D&D activities at the FCP, a portion of Component 51A now identified as the CAWWT remains intact for
operation after the AWWT dismantlement activities were completed.

OU4 Silos 1 and 2 Remediation Facility is an ongoing project and one structure (Building 94Y) has been dismantled through
December 2005. The final number of dismantled structures will be available once D&D work is completed at the FCP.

Table 4-2 presents the volume of material generated by Safe Shutdown and D&D activities since
January 1993. Table 4-2 does not include the material volumes for the MSS Phase II and the OU4 Silos 1

and 2 Remediation Facility Project since these projects are ongoing. All of the materials are summarized

by material categories as presented in the OU3 ROD.
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TABLE 4-2
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MATERIAL GENERATED AND DISPOSITIONED

August 2006

Total OU3

= Generated Dispositioned
ou3 - OSDF Material Description® Estlmate.d Volume to Volume to Disposal Location
Category” Category Volume in G ¢
bic Date Date’
ROD"
A 2 Accessible Metals 2,348 yd* 5,257 yd® 5,192 yd®> OSDF
B 2 Inaccessible Metals 64,448 yd* 2,483 yd® 2211yd> OSDF
@ NA¢ Process-Related Metals 5,593 yd* 2,359,857 Ibs 338,540 Ibs  Alaron, Inc.,
11,317 Ibs  Lockeed Martin, Inc.,
1,211,496 Ibs NTS,
11,258 Ibs  DOE-Portsmouth
D 2 Painted Light-Gauge 265 yd* 375 yd® 345yd>  OSDF
Metals
NA¢ NA¢ Lead 35,400 Ibs 34,113 lbs 11,258 Ibs  Envirocare of Utah
E 2 Concrete 174,083 yd® 10,286 yd* 7,063 yd>  OSDF®
NA¢ NA¢ Scabbled Concrete NA¢ 472982 Ibs 0
NA! Acid Brick 767 yd® 38,349 Ibs 0 NA?
G 3 Non-Regulated 2,641 yd* 2,696 yd* 647yd®>  OSDF
Asbestos-Containing
Material
H 5 Regulated 2,971 yd? 1,986 yd* 493 yd>  OSDF
Asbestos-Containing
Material
I 2o0r4  Miscellaneous Materials 26,075 yd® 14,192 yd* 12,491 yd* OSDF
J NA“ Product, Residues,and 64,077 yd®> 5,097,002 Ibs 4414 1bs  Allied Signal, Inc.,
Special Materials 296,782 Ibs  Envirocare of Utah,
2,556,780 Ibs NTS,
645 lbs DOE-Portsmouth,
260 Ibs Safety Kleen, Inc.
Commingled 2 Category A, B, D, and NA¢ 49,106 yd® 38,747 yd® OSDF

incidental materials

* Refer to Table 4-2 of the OU3 ROD for category and material description breakdown.

® Refer to Table 4-3 of the OU3 ROD

©OU3 ROD estimates of material were based on volumes (cubic yards). Actual quantities of material generated and disposed at the OSDF are
also measured in cubic yards. However, the measurement of materials requiring off-site disposal is measured in weight (pounds). A volume
estimate of matenals shipped off site is not provided because it would not be sufficiently accurate. This is due to shipping weight requirements

that often result in containers that are not filled to capacity.

4NA = not applicable

© Table 4-2 does not include the material volumes for the MSS Phase I and the OU4 Silos 1 and 2 Remediation Facility Project because these

projects are ongoing.
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4.3.6 Hazardous Waste Management Units Remediation

Remediation fieldwork for 33 of the 39 hazardous waste management units (HWMUs) (refer to

Table 4-3) in OU3 have been completed under the Resource Conservative and Recovery Act (RCRA),
constituting a partial closure of the FCP facility. Applicable RCRA closure requirements under

Ohio Administrative Code 3745-66 (40 Code of Federal Regulation 265, Subpart G) have been followed
to address closure of these units. Nineteen of the 26 closed HWMUSs (numbers 1, 4, 10, 14, 15, 18, 19,
20, 25, 28, 29, 33, 34, 37, 46, 47, 49, 50 and 54) were closed under the RCRA/CERCLA integrated

process.

4.4 ASSESSMENT OF CONFIRMATORY DATA AND/OR PERFORMANCE DATA

4.4.1 Identify the Scope of the Review
This review covers the activities implemented by the Safe Shutdown, Facilities Shutdown, and

D&D Projects.

4.4.2 Assessment of Remedial Actions

Is the remedy operational and functioning as intended in the ROD?

There have been no major design changes or modifications to either the D&D or Safe Shutdown/Facilities
Shutdown remedial action processes. Scheduled completion dates for previously dismantled buildings
and structures were met and the completion dates for the buildings/structures currently being dismantled
are attainable. Based on current and past OU3 activities, the selected material treatment, on-property
disposal, and off-site disposition of generated material should be accomplished as outlined in the ROD.

D&D activities for OU3 have been in compliance with NESHAP Subpart H standard for radiological
emissions. Compliance has been confirmed through emission modeling before each major demolition
project and control of fugitive dust emissions. The IEMP property boundary air monitoring program has
reported the data that support compliance with the 10 millirem (mrem) radiological dose standard for air

inhalation dose to members of the public.
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TABLE 4-3

OPERABLE UNIT 3 HAZARDOUS WASTE MANAGEMENT UNITS

HWMU No. HWMU Description HWMU Status Documentation Status

1 Fire Training Facility Closed - Integrated RCRA/CERCLA March 29, 2004

3 Waste Oil Storage in Garage Closed OEPA letter, June 6, 1996

4 Drum Storage Area Near Loading Dock (Lab Bldg.) Closed - Integrated RCRA/CERCLA January 12, 2006

5 Drum Storage Area South of W-26 (Lab Bldg.) Open

6 Drummed Hydrofluoric (HF) Residue/Associated Storage Areas Closed OEPA letter, April 28, 1995
Northwest of Plant 4

7 Drummed HF Residue/Associated Storage Areas South of Closed OEPA letter, July 2, 1996
Cooling Towers

8 Drummed HF Residue/Associated Storage Areas South of Closed OEPA letter, July 2, 1996
Cooling Towers

9 Nitric Acid Rail Car and Area Closed OEPA letter, April 25, 1995

10 Nitric Acid Recovery (NAR) System Components Closed - Integrated RCRA/CERCLA July 8, 2004

11 Tank Farm Sump Open

13 Wheelabrator Dust Collector (Bldg. 66) Closed OEPA letter, April 5, 1996

14 Box Furnace Closed - Integrated RCRA/CERCLA July 8, 2004

15 Oxidation Furnace #1 Closed - Integrated RCRA/CERCLA July 8, 2004

17 Plant 8 East Drum Storage Pad Open

18 Plant 8 West Drum Storage Pad Closed - Integrated RCRA/CERCLA January 16, 2006

19 CP Storage Warehouse - Bldg. 56 (Butler Bldg.) Closed - Integrated RCRA/CERCLA November 7, 2003

20 Plant 1 Pad Closed - Integrated RCRA/CERCLA February 7, 2005

22 Abandoned Sump West of Pilot Plant Open

25 Plant 1 Storage Bldg. (Bldg. 67) Closed - Integrated RCRA/CERCLA December 31, 1997

26 Detrex Still Closed OEPA letter, November 27, 1995

28 Trane Thermal Liquid Incinerator Closed - Integrated RCRA/CERCLA January 16, 2006

29 Plant 8 Warehouse (Bldg. 80)

Closed - Integrated RCRA/CERCLA

July 8, 2004
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TABLE 4-3
OPERABLE UNIT 3 HAZARDOUS WASTE MANAGEMENT UNITS

(Continued)
HWMU No. HWMU Description HWMU Status Documentation Status
30 Barium Chloride Salt Treatment Facility Closed OEPA letter, April 19, 1990
31 Tank for Bulk Storage of Solvents, TS Closed OEPA letter, November29, 1996
32 Tank for Bulk Storage of Solvents, T6 Closed OEPA letter, November 29, 1996
33 Pilot Plant Warehouse (Bldg. 68) Closed - Integrated RCRA/CERCLA July 15, 2004
34 KC-2 Warehouse (Bldg. 63) Closed - Integrated RCRA/CERCLA October 28, 1999
35 Plant 9 Warehouse (Bldg. 81) Closed OEPA letter, June 8, 1998
36 Storage Pad North of Plant 6 Open
37 Plant 6 Warehouse (Bldg. 79) Closed - Integrated RCRA/CERCLA July 28, 2005
38 HF Tank Car Closed OEPA letter, November 27, 1995
46 Uranyl Nitrate Tanks (NFS Storage Area) Closed - Integrated RCRA/CERCLA January 16, 2006
47 Uranyl Nitrate Tanks (North of Plant 2) Closed - Integrated RCRA/CERCLA January 16, 2006
48 Uranyl Nitrate Tanks (Southeast of Plant 2) Open
49 Uranyl Nitrate Tanks [Digestion Area (2 locations)] Closed - Integrated RCRA/CERCLA January 16, 2006
50 Uranyl Nitrate Tanks [Raffinate Building (2 locations)] Closed - Integrated RCRA/CERCLA January 16, 2006
52 Experimental Treatment Facility (ETF) Closed OEPA letter, December 6, 1995
53 North and South Solvent Tanks (Pilot Plant) Closed OEPA letter, June 24, 1996
54 Thorium Nitrate Tank (2) Closed - Integrated RCRA/CERCLA

OEPA letter, November 23, 1998
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4.4.3 Validity of ROD Assumptions

Are the critical assumptions (to ensure protection of human health and the environment) used at the time

of remedy selection still valid?

The following critical assumptions used at the time of remedy selection are still valid:

e The OSDF engineering design would be sufficient for the EPA to grant a waiver of the Ohio solid
waste siting criteria to allow its siting over the Great Miami Aquifer (GMA).

e The OSDF engineering design will provide long-term (at least 200 to 1,000 years) protection of
human health and the environment from OU3 materials.

e Mixed waste treatment through solidification and encapsulation will allow land disposal
requirements to be met.

e Risks from radiological and chemical exposure to workers performing the selected remedy will
remain within acceptable levels.

The EPA guidance for five-year reviews states that only the ARARs and to-be-considered (TBC)
requirements that bear on the final protectiveness of the remedy need to be re-evaluated during the
review. Because the OU2 and OUS remedies set in motion the ARARSs for the OSDF and restored
environmental media to remain at the FCP after all remedial actions are complete, the OU2 and OUS5

sections of the report address the re-evaluation of ARARs and TBCs that are relevant to protectiveness.

4.4.4 Remedy Optimization

Has any new information come available that could allow for optimization of the selected remedy or call

into question the validity of the selected remedy?

Due to limited soil quantities generated prior to and during demolition of the former production area, an
OSDF material transfer area was established to store D&D debris until adequate quantities of soil can be
excavated to meet the required soil to debris ratio for OSDF placement. Before the material transfer area
was established, roll-off boxes were filled and could not be emptied until they were taken to the OSDF.
At this time, full roll-off boxes are immediately transported to and emptied at the OSDF material transfer
area. The roll-off boxes are then re-used at the D&D Project site. The OSDF material transfer area

allows for a better waste handling process.

4.5 FINDINGS AND RECOMMENDED ACTIONS FROM CURRENT REVIEW

No findings or deficiencies have been identified in Section 4.4.2. As a result, no corrective measures are

necessary.
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4.6 PROTECTIVENESS STATEMENT

The remedy for OU3 is expected to be protective of human health and the environment, and immediate

threats have been addressed. The selected material treatment, on-property disposal and off-site

disposition of generated material continue to eliminate radiological and hazardous substances of concern.
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5.0 OPERABLE UNIT 4

5.1 PROJECT DESCRIPTION
Operable Unit 4 (OU4) is in the southwestern portion of the waste storage area, west of the former

production area. It originally consisted of two earthen-bermed, concrete silos containing K-65 materials, a
decant sump tank, one silo containing cold metal oxides, one unused silo, and various quantities of

contaminated soils, perched water, and debris associated with these structures.

The OU4 silos were constructed in the early 1950s for storage of byproduct materials (as defined in
Section 11(e)(2) of the Atomic Energy Act of 1954). Silos 1 and 2 contained approximately 8,012 yd’
(6,126 m’) of residues, known as K-65 material, which were generated from the processing of high-grade
uranium ores, and approximately 878 yd® (671 m’) of BentoGrout™ clay. K-65 material is a non-cohesive
silty material containing significant concentrations of radionuclides, including radium-226, thorium-230,
lead-210, and polonium-210. The material also contains significant levels of leachable lead. Due to the

radium content of the K-65 material, Silos 1 and 2 represent a significant source of radon-222 emanations.

A 9,000-gallon (34,000 liter), carbon steel decant sump tank was located underground adjacent to Silos 1
and 2. This tank was originally used to collect water decanted from Silos 1 and 2 during the process of
slurrying the residues into the silos, and was also connected to the underdrain and skirt drain system
around the silos. The tank also collected water due to leakage from the silos and infiltration from
groundwater. The tank also contained an estimated 1,000 gallons (3,800 liters) of solid residue from the

former decant operation.

Silo 3 contained approximately 5,088 yd® (3,890 m’) of material, known as cold metal oxides, which were
generated at the FCP site during uranium extraction operations in the 1950s. Thorium-230 is the primary
radiological contaminant of concern associated with the Silo 3 material. Data from the Remedial
Investigation Report for Operable Unit 4 (DOE 1994b) indicate that Silo 3 material contains significant

concentrations of arsenic, cadmium, chromium, and selenium.

The DOE performed a RI/FS for OU4, which was approved by the EPA in August 1994. The EPA signed
the ROD for Remedial Actions at OU4 (DOE 1994c) on December 7, 1994. The ROD identified
vitrification and disposal at the NTS as the selected remedy for the contents of Silos 1, 2 and 3, and the
decant sump tank. The four silos would then be demolished, decontaminated, and dispositioned.

During 1996, DOE (with input from EPA, the OEPA, and the public) evaluated the results of treatability
testing on the selected remedy, and the technical and schedule impacts of alternatives for OU4
remediation. These evaluations culminated in a decision that Silo 3 material will be remediated separately

from Silos 1 and 2 material.
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An ESD for OU4 Silo 3 Remedial Action was approved by EPA on March 27, 1998 (DOE 1998a), after
completion of formal public review. The ESD documented the basis for revising the treatment portion of
the original selected remedy for Silo 3 from vitrification to chemical stabilization or polymer-based

encapsulation.

A revised Feasibility Study for Silos 1 and 2 (DOE 2000c) was prepared to re-evaluate the remedial
alternatives for Silos 1 and 2. A Proposed Plan was subsequently prepared, recommending chemical
stabilization as the revised remedy for Silos 1 and 2. The EPA approved the Final Record of Decision
Amendment for Operable Unit 4 Silos 1 and 2 Remedial Actions on July 13, 2000 (DOE 2000d).

5.1.1 Roles and Responsibilities
Fluor Fernald, Inc is responsible to the DOE for the execution of all aspects of the Silos Project, including

design, construction, startup, operations, shutdown and final demoltion.

5.2 SUMMARY OF REMEDIAIL ACTION OBJECTIVES
The remedial action objectives identified in the original OU4 Feasibility Study include:

e Prevent direct contact with or ingestion of waste material
e Prevent release or migration of waste materials to soil, groundwater, surface water, or sediment
e Prevent exposure to waste material that may cause an individual to exceed applicable dose limits.

The selected remedy documented in the OU4 ROD consisted of the following components:

e Removal of contents from the Silos 1, 2, and 3 structures, on-site vitrification of the silo materials,
and transportation and disposal at the NTS

e Decontamination and demolition of all silo structures and the vitrification facility in accordance
with the approved OU3 ROD

e Excavation and treatment of contaminated soils, and treatment of perched water encountered
during remedial action, in accordance with the approved OUS ROD.

Five changes have been made to the OU4 ROD subsequent to its approval in December 1994. CERCLA
requires that changes to approved RODs be documented and approved through a formal ROD amendment
for modifications determined to be fundamental to the scope, performance, or cost of the remedy. For
modifications determined to be significant but not fundamental, an ESD or Fact Sheet is used. The five

post-ROD decision changes were:

e Explanation of Significant Differences for Operable Unit 4 Silo 3 Remedial Action (DOE 1998a),
signed and effective March 27, 1998, modified the treatment component of the Silo 3 remedy to
on-site or off-site treatment by chemical stabilization or polymer encapsulation, and allowed the
option for disposal at a permitted commercial disposal facility in addition to the NTS
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e Record of Decision Amendment for Operable Unit 4 Silos 1 and 2 Remedial Action (DOE 2000d),
signed and effective on July 13, 2000, modified the treatment component of the Silos 1 and 2
remedy to on-site treatment by chemical stabilization

o Record of Decision Amendment for Operable Unit 4 Silo 3 Remedial Action (DOE 2003c¢), signed
and effective on September 24, 2003, modified the treatment component of the Silo 3 remedy to
the degree reasonably implementable, to address material dispersability and metals mobility

e Explanation of Significant Differences for Operable Unit 4 Silos 1 and 2 Remedial Action
(DOE 2003d), signed and effective November 24, 2003, removed the RCRA toxicity characteristic
leaching procedure test as a performance standard for the chemical stabilization process
(maintaining the requirement to treat by chemical stabilization to meet disposal facility WAC), and
allowed the option for disposal at a permitted commercial disposal facility in addition to the
disposal at the NTS.

s Explanation of Significant Differences for Operable Unit 4 (DOE 2005c¢), signed and effective
January 18, 2005, allowed the option for temporary off-site storage of treated Silos 1, 2, and 3
materials prior to permanent off-site disposal.

The final remedy defined by the OU4 ROD and its subsequent revisions consists of:

e Removal of the contents of Silos 1 and 2 and the Decant Sump Tank System sludge from the silos
and transfer to the Transfer Tank Area (TTA) for storage pending subsequent transfer to the
Silos 1 and 2 Remediation Facility

e Complete removal of contents of Silos 1 and 2 and the Decant Sump Tank System sludge from the
TTA followed by treatment using chemical stabilization to attain the disposal facility waste
acceptance criteria

e Removal of material from Silo 3 by pneumatic and/or mechanical processes, followed by
treatment to the extent practical by addition of a chemical stabilization reagent and a reagent to
reduce dispersability

e Off-site shipment and di<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>