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DECLARATION STATEMENT

SITE NAME AND LOCATION

Fernald Environmental Management Project (FEMP) Site -- Operable Unit 4 (OU4), Silos 1

and 2 material, Fernald, Hamilton County, Ohio.
STATEMENT OF BASIS AND PURPOSE

This Record of Decision Amendment for Remedial Actions at Silos 1 and 2 [hereinafter
called “the ROD Amendment”] addresses the re-evaluation of the 'treatment component of
the selected remedy for the remediation of the OU4 Siios 1 and 2 material at the FEMP
Site in Fernald, Ohio. The remedial action (RA) identified in this ROD Amendment was
selected in accordance with the Compfehensive Envierhm.entalA Response, Compensation,
and Liability Act, as amended (CERCLA) and thé National Oil and Haéardéus Substances
Pollution Contingency Plan (NCP) [40 Code of Federal Regulations (CFR) Part 300].

The selected remedy outlined in the OU4 ROD (EPA 1994) consisted of the removal of the
contents of Silos 1, 2, and 3; remediation by vitrification and off-site disposal of the
treated material at the Nevada Test Site (NTS); and the démolitio'n, removal and( final
disposition of the contaminated concrete, debris, ahd soils within the OU4 boundary, in

accordance with the QU3 and OU5 RODs. In July 1997, the EPA directed DOE-FEMP to

.develop a supplemental Feasibility Study/Proposed Plan (FS/PP) and subsequent ROD

Amendment to reevaluate the treatment remedy for the Silos 1 and 2 material.  In
accordancé with the same agreement, an Explanation of Significant Differences (ESD) was
prepared (FEMP 1998a)_documenting the change in remedy for Silo 3 material. The scope
of this ROD Amendment is limited to revising the treatment portion of the selected remedy

for the Silos 1 and' 2 material.
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. The decision presented herein is based on the information available in the administrative

record for OU4, which is maintained in accordance with CERCLA. The major documents
prepared through the CERLCA process include the Remedial Investigation (RIl), the
Feasibility Study (FS), the Proposed Plan (PP), and the ROD for OU4, and the revised FS
and PP for the Silos 1 and 2 material. This decision also considered state and stakeholder
input, including input received during the public hearing held in Fernald, Ohio and the
public meeting held in Las Vegas, Nevada following the issuance of the revised FS and
revised PP for Silos 1 and 2 material. DOE has considered ail comments received during
the publié comment period on the revised FS and revised PP for. Silos 1 and 2 material in

the preparation of this ROD Amendment.

The State of Ohio concurs with the remedy and the applicable or relevant and appropriate
requirements (ARARs) put forth in this ROD Amendment for the remediation of OU4

Silos 1 and 2 mate'rial.
ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from OU4, if not addressed by
implementing the response action selected in this ROD Amendment, may present an

imminent and substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

On the basis of the evaluation conducted on the final alternatives as part of the revised

FS/PP, the selected remedy identified in the OU4 ROD addressing Silos 1 and 2 material at

~ the FEMP has been modified to the following:
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. Complete removal of contents of Silos 1 and 2 and the Decant Sump Tank
System sludge from the Transfer Tank Area (TTA) followed by treatment
using chemical stabilization to stabilize characteristic metals to meet
Resource Conservation and Recovery Act (RCRA), as amended, toxicity
characteristic limits and attain the Nevada Test Site (NTS) waste acceptance
criteria (WAC). '

O WN-=

. Gross decontamination, demolition, size reduction, and packaging of
concrete from Silos 1 and 2 structures followed by shipment for off-site
disposal at the NTS or an appropriately permitted commercial disposal
facility (PCDF).

(@I (e Je LN

11 ' * Disposal of contaminated soil and debris, excluding concrete from Silos 1
12 , and 2 structures, in accordance with the FEMP On-site Disposal Facility
13 (OSDF) WAC or an appropriate off-site disposal facility, such as the NTS or
14 : a PCDF.

15 In addition, the selected remedy includes the following components, which were not
16  reevaluated, and remain as documented in the OU4 ROD:

17 ) Off-site shipment and dli'spos'al of the chemically stabilized waste at the NTS.

18 . Decontamination and dismantiement (D&D) of all structures and remediation

19 facilities in accordance with the OU3 ROD. '

20 . Removal of the earthen berms and excavation of the contaminated soils

21 ' within the OU4 boundary, to achieve the remediation levels outlined in the

22 OUS ROD.

23 e  Appropriate treatment and disposal of all secondary wastes at either the

24 ' NTS or an appropriate PCDF.

25 . Collection of perched water encountered during remedial activities for

26 treatment at-OU5 water treatment facilities.

27 ' ° Continued access controls and maintenance and monitoring of the stored

28 waste inventories.

29 . Institutional controls of the OU4 area such as deed and land-use restrictions.
DS-3
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The FEMP OSDF will be available for disposal of debris from Silos 3 and 4 and associated

facilities (the silo superstructures and the Radon Treatment System). Soil and debris from

D&D activities associated with these facilities will be disposed in the OSDF if they meet

the WAC for disposal. Any soils and debris that do not satisfy the OSDF WAC will be
disposed ét the NTS or a PCDF. '

The concrete from Silos 1 and 2 is more appropriately managed in the same manner as
“Category C, Processed-related Metals.” _Thi"_s is due to its prolonged contéct with the
Silos 1 and 2 material, the likelihood of .(‘:oAntaminant migration to the interidr of the
concrete, and the uncertainty in the ability to adequately decontaminate it. Therefore,
concrete from Silos 1 and 2 is excluded from disposal at the FEMP OSDF. The interior
surface of Silos 1 and 2 will be gross decontaminated to remove visible Silos 1 and 2
material before the structures are demolished, size' reduced, and packaged for off-site

disposal.

Based on the current operating schedule, however, the FEMP OSDF will not be available
for disposal of soil and debris generated from D&D of the OU4 remediation facilities, which
include the Decant Sump Tank System, other below-grade appurtenances, and OU4

Area 7 soils. Therefore, the revised FS and PP assumed for costing purposes that al_l soil

and debris from D&D of the OU4 remediation facilities, incfuding treatment facilities, TTA,

Radon Control System (RCS), and Pilot Plant, will be disposed at the NTS. However,
should programmatic changes occur and the OSDF become available, soil and debris
meeting the OSDF WAC will be disposed in the OSDF.

In reaching the decision to implement this remedial alternative, chemical stabilization and
vitrification were identified for detailed analysis in the revised FS based upon screening of

a wide range of potential treatment alternatives.
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A description of the alternatives selected for detailed analysis is provided in Section 3 of
the revised FS, which is available in the Administrative Record. The alternatives were
evaluated using the nine criteria specified by the NCP in 40 CFR Part 300. A comparison
of the alternatives against the nine criteria is presented in Section 5 of this -ROD
Amendment. The selected remedy satisfies both of the threshold criteria specified by fhe
NCP and represents the best balance between the alternatives with respect to the five

primary balancing criteria.

This remedy will achieve substantial risk reduction by removing the sources of

contamination, treating the material that poses the highest risk, shipping the treated

‘material off-site for disposal, and managing the remaining contaminated soils and debris

consistent with the site-wide strategy for the FEMP. The selected alternative provides
treatment to substantially reduce the mbbility of the constituents of concern present in the
Silos 1 and 2 material. The selected remedy also provides a high degree_of long-term

protectiveness for human health and the environment. ‘

<END OF PAGE>
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STATUTORY DETERMINATIONS

As documented in Section 7 of this ROD Amendment, the selected remedy satisfies the
statutory requirements specified by the NCP [40 CFR Section 300.430(f)(5)(ii)]]. The
selected remedy is protecti\}e of human health and the environment, complies with all
federal and state requirements that are applicable or relevant and appropriate to the RA,
and is cost effective. This remedy uses permanent solutions and alternative treatment (or
resource recovery) }ech‘nologies to the'm_aximum extent practicable, and satisfies the
statutory 'preferencé fd'r“ remedies that employ treafment, and also reduce tbxicity,
mobility, or volume as a principal element. This remedy will result in contaminated debris
and soil being dispositioned in accordance with the EPA-approved RODs for OU3 and OU5,
respectively. This remedy may result in‘ pollutants or contaminants,- as defined by
CERCLA, (i.e., contaminated soil and debris in the OSDF) remaining on-site, above health-

based levels. Therefore, a review will be conducted every five years after commencement

of RA to ensure that the remedy continues to provide adequate protection of human health ‘

and the environment.

~ All practical means to avoid or minimize environmental harm resulting from implementation

of the selected remedy have been adopted. During excavation activities, sediment
controls will be implemented to reduce the possibility of potential surface water runof_f and
sediment deposition to Paddys Run. Final site layout and design will include all practicable
means (e.g., sound engineering bractices and proper construction practices) to minimize

environmental impacts.
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In the OU4 ROD, DOE chose to complete an integrated CERCLA/National Environmental
Protection Act (NEPA) process. This decision was based on the longstanding interest on
the part of local stakeholders to prepare an Environmental Impact Statement (EIS) on the
restoration activities at the FEMP and on the recognition that the draft document was
issued and public comments received. Therefore, the document served as DOE’s ROD, fo}
OU4 under both CERCLA and NEPA; however, it is not the intent of the DOE to make a
statement on the legal applicability of NEPA to CERLCA actions. A

Under NEPA, DOE is required to prepare a Supplemental EIS (SEIS) when it has made a
substantial change in a proposed action, or if there are new significant circumstances in
the proposed EIS action that are relevant to environmental concerns. Where thé decision
to prepare a SEIS is unclear, DOE NEPA regulations require the preparation of a
“Supplement Analysis” (10 CFR Section 1021.314). The revised Silos 1 and 2 FS and PP
also comprised the DOE’s draft Supplement Analysis. Both documents were made
available for public review and comment. Based upon the results of the Supplement
Analysis, DOE has determined that there is no new information regarding the proposed
alternatives for remediation of the Silos 1 and 2 material that would constitute a
substantial change .to the projéct scope or would be considered ‘significant,  new
information’ related to the environmental impacts from the EIS alternatives. Therefore, a

SEIS is not required on the remediation of Silos 1 and 2 material.

The public has played a fundamental role in the remedial actions for OU4. DOE will

~ sustain the same level of public involvement througho'ut the implementation of the

Remedial Design/Remedial Action (RD/RA} activities, as was proven effective during the

revised FS/PP and ROD Amendment process.
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DOE is committed to maintaining public involvement through completion of the Silos 1
and 2 RD/RA activities. Per requirements under the NCP (40 CFR Section 300.435), DOE

at a minimum will;

e Upon completlon of the final engineering design, prepare a fact sheet describing the
RD (40 CFR Section 300 435).

e Provide a public briefing upon completion of the final engineering design and prior
to the beginning of the RA (40 CFR Section 300.435).

e Continue to provide project status through the Monthly Progress Briefings.

<END OF PAGE>
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1.0 INTRODUCTION

1.1 Background

This Record of Decision Amendment for Remedial Actions at Silos 1 and 2 [hereinafter
called “the ROD Amendment”] addresses the re-evaluation of the treatment corﬁponent of
the selected remedy for the remediation of the Operable Unit 4v {OU4) Silos 1 and 2
material at the U.S. Department of-Energ‘y’s"(DOE) Fernald Environmental Manhagement
Project (FEMP), formerly known as the Feed Materials Production Center (FMPC). Other
components of the selected remedy for OU4 have not been reevaluated and remain as
documented in the OU4 ROD. The FEMP is a 425-hectare (1,050 acre) former uranium
proéessing facilify located in southwestern Ohio approximately 18 miles northwest of the
city of Cincinnéti (see Figure 1.1-1). It is located just north of Fernald, Ohio, a small
farming comrﬁdnity, and lies on the boundary between Hamilton and Butler Counties.
From 1952 until 1989, the FEMP site prdvided high purity 'uranium (U) metal products to
support United States defense programs. - Production waﬁ stopped due to declining
demand and a recognized need to commit available resources to remediation. The FEMP
site is included on the National Priorities List (NPL) of the U. S. Environmental Protection
Agehcy (EPA). I'nclusion on the NPL réflects the importance placed by the federal
government on ensuring the expedient completién of cleanu.p operations at the FEMP.
DOE owns the facility and is conducting cleanup activities at the site under the
Comprehensive Environmental Response Compensation and Liability Act (CERCLA), as
amended, and the DOE Environmental Restoration and Waste Management Program. The
EPA and the Ohio Environmental Protection Agency (OEPA) support the DOE. Together,
the three agencies actively promote local community and public involvement in the

decision making process regarding the remediation of the FEMP site.
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1.2 OU4 Record of Decision

The decision documented by the OU4 ROD (EPA 1994) was based on the information
available in thé Administrative Record for OU4 and maintained in accordance with the
CERCLA. The documents prepared through the CERCLA process include the Remedial
Investigation (Rl) [FEMP 1993a], the Feasibility Study (FS) [FEMP 1984a], and the

Proposed Plan (PP) [FEMP 1994b] for OU4.

It is DOE'poIicy to integrate the National Environmental Protection Act of 1969 (NEPA)
into the procedural and documeﬁtation fequirements of CERCLA whenever practical. The
OU4 ROD and the other CERCLA documentation (Rl, FS and PP) supporting remedial
efforts at the FEMP site (including OU4) also include the appropriate NEPA evaluations.
These integrated CERLCA/NEPA evaluations considered the potential impacts from
remedial activities at the FEMP. The OU4 FS/PP-Environmental Impact Statement .(EIS)
[FEMP 1993b] and subsequent OU4 ROD served as U.S. Department of Energy-Fernald
Environmental Management Project’'s (DOE-FEMP) ROD for OU4 under the CERCLA and
NEPA. |t was not ihe intent of the DOE-FEMP to ‘make a statement on the legal
applicability of NEPA to.CERCLA actions. |

The original remedy of vitrification was selected with consideration of stakeholder input
including input received from public hearings held on March 21, 1994, in Harrison, Ohio
and on May 11, 1994, in Las Vegas, Nevada and written comments received during the

formal comment period. The OU4 ROD was approved by the EPA in December 1994.

1-3
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1.3 Reason for Record of Decision Amendment

Pursuant to Section 117 of CERCLA and the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) at 40 Code of Federal Regulations (CFR) Section

.300.435(c)(2)(ii), a ROD Amendment should be proposed when “differences in the

remedial or enforcement action, settlement, or consent decree fundamentally alter the

basic features of the selected remedy with respect to scope, performance, or cost.”

The EPA determined that a ROD Amendment for the Silos 1 and 2 material was required,
because of a significant cost increase associated with implementing the selected treatment
remedy. The EPA déterminéd that although some increase in remedial cost can be
reasonably expected, the ahticipated cost increase to implement joule-heated vitrification
for -treatment of the Silos 1 and 2 material constituted a fundamental change to the
selected remedy and .required a re-examination of the selected remedy and a ROD
Amendment (EPA 1997a). DOE is issuing this ROD Amendment in accordance with the
NCP [40 CFR Section 300.430(f)(5)].

<END OF PAGE>
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The Revised Feasibility Study Report for Silos 1 and 2 (FEMP 1999a) [hereinafter referred
to as the revised FS] and the Revised Proposed Plan for Silos 7 and 2 (FEMP 1999b)
[hereinafter referred to as the revised PP] included the DOE’s NEPA Supplement Analysis.
The revised FS and PP documents were made available for public review and comment.
Under NEPA (10 CFR Part 1021), DOE is required to prepare a Supplemental EIS (SEIS)
when it has made a substantial change in a proposed action, or if there are new significant
circumstances in the proposed EIS action that are relevant to environmental concerns.
Where the need to prepare a SEIS is unclear, DOE NEPA regulations require the preparation
of a ”Subplement Analysis” (10 CFR Section 1021.314). Based upon the results of the
Supplement Analysis for Silos 1_ and 2, DOE has determined there ig'no new information
regarding the proposed alternatives for remediation of the Silos 1 and 2 material that -
would constitute a substantial change to the project scope or would be considered
‘significant, new information’ related to the environmental impacts from the EIS
alternatives. . Therefore, a SEIS is not required in order to amend the decision on the

remediation of Silos 1 and 2 material.

This ROD Amendment summarizes key information that can be found in greater detail in
the Rl (FEMP 1993a), FS (FEMP 1994a), PP (FEMP 1994b), revised FS and revised PP.
Details on obtaining information relevant to the Silos 1 and 2 remedial selection process is

provided in Section 8.2. -

This ROD Amendment, along with the revised FS, revised PP and supporting documents,

- are- part of the Administrative Record in accordance with to 40 CFR Section

300.825(a)(2).

<END OF SECTION>
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2.0 SITE BACKGROUND

This section provides a brief summary of the history of the FEMP and description of OU4.
A more detailed discussion can be found in Section 1 and Section F.2 of Appendix F of the

revised FS.

The FEMP site was constructed from 1950 to 1951 under the authority of the Atomic
Energy Commission,  eventually known as the DOE. Between 1952 and 1989, the
DOE-FEMI'D facility (then called the FMPC) produced high purity uranium metal products for
the nation’s defense programs. Production ceased in the summer of 1989 due to a
declining demand for uranium fged product; and, plant activities turned their focus to
environmental cleanup. In June 19981, the sité was officially closed for production by an
act of Congress. To reflect a new mission focused on environmental restoration, the name

of the facility was changed to the FEMP in August 1991.

Production operations at the facility were limjted to a fenced 55-hectare (136-acre) tract
of land, now known as the former Production Area, located near the center of the FEMP
site. Large quantities of liquid and solid materials were generated during production
operations. Before 1984, solid and slurried materials from uranium processing were stored
or disposed in the on-prdperty Waste Storage Area. This area, located west of the former
Production Area, includes six low-level radioactive waste storage pits; two earthen-

bermed, concrete silos containing a total of 8,012 yd® of 11(e)(2) by-product material and

878 yd? df a protective BeritoGrout™ clay (Silos 1 and 2); one concrete silo containing

5,088 yd* of cold meta‘l oxides (Silo 3); one unused concrete silo (Silo 4); two lime sludge

ponds; a burn pit; a clearwell; and a solid waste landfill (see Figure 2.1-1).
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In order to establish the legal framework by which to address the releases and threats of
hazardous substances from containers and facilities at the FEMP, the DOE-FEMP (as the
lead agency for the remediation of the FEMP site) and the EPA entered into a Consent
Agreement in 1990, as amended (EPA 1991). The Consent Agreement as Amended
Under CERCLA Sections 120 and 106(a) (ACA) is the legal basis that administratively

governs the proper management and restoration of the FEMP site.

The facility and associated environmental issues of the FEMP site are being managed as
five operable units (OUs) in order to promote'a more structured and expeditious cleanup.
An “OU” is a term employed under federal environmental regulation to represent a logical
grouping of environmental issues at a cleanup site. Separate RI/FS documentation was
prepared and issued for the five OUs at the FEMP. The five OUs, for which RI/FS

documents have been compiled, are defined within the ACA as:

e OQU1: Waste Pits 1 through 6, the Clearwell, burn pit, berms, liners, and soil to a
determined depth (estimated to be approximately 3 feet) beneath the waste pits. .

e 0QU2: Other waste units including the flyash piles, other South Field disposal areas,
lime sludge ponds, solid waste landfills, berms, liners, and soil within the OU
boundary.

e OU3: Former production area and production-associated facilities and equipment
(includes all above- and below-grade improvements). This includes, but is not
limited to: all. structures, equipment, utilities, drums, tanks, solid waste, waste
product, thorium (Th), effluent lines, a portion of the Silos 1 and 2 material transfer
line, wastewater treatment facilities, fire training facilities, scrap metal piles,
feedstocks, and the coal pile.

e 0QU4: Silos 1, 2, 3, and 4, their contents, berms, and Decant Sump Tank System;
Radon Treatment System (RTS); a portion of concrete trench and Silos 1 and 2
material transfer line within the boundary of OU4; miscellaneous pads and concrete
structures; soils beneath and immediately surrounding Silos 1 through 4; and,
perched groundwater in the vicinity of the silos that may be encountered during the
implementation of cleanup activities.

2-3

0000<3




WN =

N o o b

10
11
12
13
14
15

16
17
18
19
20

FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

e OU5: Environmental media including groundwater (both perched and the Great
Miami Aquifer), surface water, soil not included in the definitions of OUs 1
through 4, sediment, flora, and fauna.

All five OUs (including OU4) completed the RI/FS process and have initiated remedial
actions (RAs) in accordance with their respective EPA-approved final RODs. The original
selected remedy for Silos 1 and 2 within OU4 is being modified through this ROD

Amendment.

2.1 Contents of Silos 1 and 2

Silos 1 and 2 contain a total of 8,012 yd® of 11(e){2) by-product material and a total of
878 yd® of BentoGrout™ clay for a total volume of 8,890 yd®. The BentoGrout™ clay layer
was added in 1991 to the Silo 1 and 2 material in" order to reduce the radon (Rn)
emanation. Radionuclides at significant activity levels within thesé silos are actinium (Ac),
radium (Ra)-226, Th-230, polonium (Po)-210, and a radioactive isotope of lead (Pb-210).
These radionuclides are naturally océurring elements found in the original ores processed
at the FEMP and Mallinckrodt. ‘

Non-radiological constituents detected in significant concentrations in Silos 1 and 2

material include sodium, magnesium, nickel, barium, lead, calcium, iron, and tributyl

'phosphate {a solvent used in the former uranjum extraction process at the FEMP). Tests

performed on samples of stored material identified that lead can leach from the untreated

material in concentrations that exceed typical federal guidelines for hazardous wastes.

2-4
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The significant concerns associated with the Silos 1 and 2 material include:

e High concentrations of radionuclides, including Ra-226 and Th-230, that are
present in the material;

e Anelevated, gamma radiation field in the vicinity of the silos due to the material in
the silos;

e Chronic emissions of Rn-222 (a radioactive gas from the decay of Ra-226) from
Silos 1 and 2 material into the atmosphere; -

e The structural instability of the silos dome and the age of the remaining portions of
the structures; and ' :

e The potential threat of the silos material leaching Resource Conservation and
Recovery Act, as amended (RCRA) metals and radionuclides into the underlying
sole-source aquifer.

2.1.1 Regulatory Classification of Silos 1 and 2 Material

Silos 1 and 2, known as the “K-65 Silos,” contain materialngenerated from the proce‘ssing
of high-grade uranium ores termed pitchblende. This processing was performed to extract
the uranium compounds from the natural ores. The Siloé 1 and 2 material contains high
activity concentrations of radionuclide;, including Ra-226 and Th-230. The Silos 1 and 2

material was generated consequential to the processing of natural uranium ores and is

. therefore classified as by-product material, as defined in Section 11(e}(2) of the Atomic

Energy Act, as amended (AEA).

The Silos 1 and 2 material is a complex wasteform from a regulatory pérspective.
Applicable or relevant and appropriate requirements (ARARs) for its remediation are
identified in Appendix A of this ROD Amendment.

2-5
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The material contained in Silos 1 and 2 is 11(e}(2) by-product material resulting from the
processing of uranium ore concentrates. [t is specifically exempt, as defined, from
regulation as solid waste under the RCRA 40 C#R Section 261.4(a)(4). The referenced
exclusion applies to “... source, special nuclear or by-product material as defined in the
Atomic Energy Act of 1954 as amended, 42 U.S.C. 2011, et seq.” Since a material must
first be a solid waste in order to be a hazardous waste, and since the silos material is
excluded from regulation as solid waste, the Silos 1 and 2 material cannot be regulated as
hazardous waste under RCRA. Although the leachability of lead in the Silos 1 and 2
material eiceeds the RCRA toxicity characteristic level, this does nof cause the material to
become subject to RCRA regulation, due to a hazardous waste characteristic. The metals
are not from an external source, but are associated with the parent material [whose
residues, including any ancillary metals, are excluded from the definition of solid waste

pursuant to 40 CFR Section 261.4(a)(4)].

2.1.2 Packaging and Trané_portation of Treated Silos 1 and 2 Material

The Silos 1 and 2 material and secondary waste will be subject to regulations under the
U.S. Department of Transportation (DOT) 49 CFR Subtitie B Chapter | Subchapter C,

Hazardous Materials Regulations.
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Federal Regulations promulgated by the DOT on September 28, 1995 [60 Federal Register
(FR) 50292] categorize low specific activity (LSA) material into three classifications: LSA-I,
LSA-ll, and LSA-lll. Evaluation of the radionuclide content for Silos 1 and 2 material
indicates that this material meets one of the criteria for LSA-ll material. Specifically, Silos
1 and 2 material is classified as LSA-Il because “Class 7 {radioactive} material is essentially
uniformly distributed and the average specific activity does not exceed 10*A2/g for solids”
(49 CFR Section 173.403).' Therefore, the OU4 Silos 1 and 2 material is classified as

LSA-II material for proper packaging and transportation.

2.1.3 Disposal of Treated Silos 1 and 2 Material

As discussed in Section 5, all alternatives evaluated in the revised FS will dispose the -
treated Silos 1 and 2 material at the Nevada Test Site (NTS). The NTS is a DOE-owned
and managed facility used for the disposal of selected low-level radioactive wastes from

other DOE sites.

DOE derives authority from the AEA to manage small quantities of 11(e}(2) by-product
material as “low-level waste” so that it may dispose of such small waste quantities at DOE
low-level waste disposal facilities (e.g., NTS). .SUCh qﬁantities must not be “too large for
acceptance at DOE low-level waste disposal sites,” and such wastes must meet the

requirements for -Iow-Ievej waste in accordance with DOE Order 435.1 Chapter IV(B){4).

' The A:z value is the maximum activity, in curies (Ci}, of radioactive material, other than special
form, low specific activity (LSA), or surface contaminated objects permitted in a Type A
package. To be classified as LSA-II material, the average specific activity must be less than one
ten-thousandth (10%) of the calculated A2 value per gram of material. As an example, if a
material has a calculated A: value of 10,000 Ci, the average specific activity must be less
than 1 Ci/g.
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The treated Silos 1 and 2 material is 11(e}(2) by-product material and may be managed as

a low-level waste pursuant to DOE Order 435.1. As a low-level waste, it must meet the

'NTS waste acceptance criteria (WAC) and, therefore, may not contain a RCRA listed

waste, or exhibit a RCRA characteristic, regardless of the exclusion defined for by-product
material at 40 CFR Section 261.4(a}(4).

'‘DOE-FEMP will be respbnsible for demonstrating compliance with the NTS WAC.

Specifically, DOE-FEMP will document the absence of the hazardous characteristics

defined at 40 CFR Part 261 Subpart C, especially those toxic constituents identified in

Table 1 of 40 CFR Section 261.24 that may have been used in a process, regardless of .

the waste’s regulatory status. Upon successful review, the Department of Energy-Nevada
(DOE-NV) Radioactive Waste Acceptance Program will document approVal of the

wastestream.

The CERCLA off-site rdle [CERCLA Section 121(dN3)] and implementing _regulations‘
40 CFR Sectioh 300.440) requires that waste from a RA that is éhipped off-site for
treatment and/or disposal be transferred onlyl to those receiving units at a facility that (1)
are operating in compliance with RCRA and other applicable federal and state
requirements, and (2) do not have any uncontrolled releases of hazardous waste or
constituents. The rule applies to any RA involving off-site treatment, storage or dis.posal
of CERCLA waste, defined in CERCLA Sections 101(14) and (33); where the RA is being
conducted pursuant to CERCLA. -
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In a letter dated July 7, 1998, the EPA Region IX granted approval to the NTS to dispose
of CERCLA waste from DOE facilities in Area 3 and Area 5 Radioactive Waste
Management Sites in accordance with the Off-site Rule (40 CFR Section 300.440). EPA
Region [X, clarified their position in a letter dated December 4, 1998. The letter states
that the CERCLA Off-site Rule approval for the NTS Area 3 and Area 5 Radioactive Waste
Management Sites includes management of small volumes of 11(e}{2) by-product materials
from Fernald OU4 as low-level waste under the provisions of Chapters lll and IV of -DOE

Order 435.1 or any subsequent applicable DOE directive.

2.1.4 Disposal of Secondary Wastes ‘

The selected remedy includes the decontamir‘\ationA and dismantlement (D&D) of all
structures and remediation facilities and appropriate treatment and disposal of all
secondary wastes._ Secondary wastes generated during the treatment operations of the
Silos 1 and 2 material or D&D activities, whvich cannot be disposed at the NTS without
additional treatment, may be treated and/or disposed at an appropriately licensed off-site
facility. Concrete from Silos 1 and 2--strubtures will undergo gross decontamination,
demolition, size reduction, and packaging for shipment for off-site disposal at the NTS or
an appropriately permim_ad commercial diéposal facility (PCDF). Contaminated soils and
debris, excluding concrete from Silos 1 and 2 structures, will be disposed in accordance
with either the FEMP On-site Disposal Facility (OSDF) WAC or an appropriate off-site

disposal facility, such as the NTS or a PCDF. Perched water encountered during remedial

‘activities will be collected and directed to the FEMP OUS5 water treatment facilities.
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2.2 Decant Sump Tank System

The Decant Sump Tank System was an integral part of the former operations associated
with Silos 1 and 2 and continues to collect groundwater beneath the two silos. Samples
cdllected in 1991 from the water within the Decant Sump Tank System revealed elevated
concentrations of Pb.-210, Po-210, Ra-226, and U-235. Analytical results also revealed
the presence of above-background concentrations of strontium (Sr)-90 and technetium
(Tc)-99. With the exception of these. latter two constituents, radiological contaminants
present in. the Decant Sump Tank System are consistent with the relative céncentrations
of constituents found in Silos 1 and 2. This result confirms that the Decant Sump Tank
System is continuing to cbllect leachate from the underdrains in Silos 1 and 2, as it was
designed to do. Sr-80 and Tc-99 were only detected in one decant sump iank sample and
the concentrations were only slightly above the contract required detection limits. Sr-90

and Tc-99 are fission products and would not be present in the decant sump tank if the

liquids consisted solely of leachate from Silos 1 and 2 collected via the silo underdrains. ‘

The presence of these radionuclides may have come from a number of sources other than
leaching of radionuclides from the silo con-ténts.; These sources include: carry-ovér of
other beta emitters during the laboratory chemical separation process (most probable
source); infiltration bf meteoric water into the Dec.:ant Sump Tank System; cross-
éontamination of the sample within the transport tanker prior to sample collectioh; or

infiltration of perched groundwater into the decant sump tank.

The metals found in liquid sémples from the 'Decant Sump Tank System include aluminum,
antimony, arsenic, chromium, copper, lead, molybdenum, selenium, silver, vanadium, and
zinc. In addition, 18 organic compounds were detected in the Decant Sump Tank System
liquids at low concentrations. =~ With the exception of toluene, all volatile compounds
detected were at or below concentrations that allow a laboratory to accurately quantify

the level of the constituents.
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2.3 Radon Treatment System

The RTS was installed in November 1987, to reduce the radon invgntory within the
headspace of Silos 1 and 2. The RTS was sampled during a removal site evaluation in
January 1992. Following the addition of BentoGrout™ clay to Silos 1 and 2 during
Removal Action 4, the RTS was abandoned in place. The predominant contaminant
present is Pb-210 apd its associated decay products. Periodic surveys for direct radiation
and rgmovable fixed radioactive contamination_reAvglal that only isolated cqﬂn_taminaAti.c_)n is

present in accessible portions of the RTS.

2.4 Contaminated Environmental Media

In addition to the waste areas described, contamination is present in environmental media
within the OU4 area, such as surface and subsurface soil, soils within the earthen berm

éurrounding Silos 1 and 2, groundwater, surface water, and perched water.

2.4.1 Principal Threats of Silos 1 and 2 and Related Systems

'The NCP describes principal threats as those involving liquids, areas contaminated with

high concentrations of toxic compounds, and highly mobile materials. The OU4 RI
provided a detailed éhal:acterization of the Silos 1 and 2 material. The OU4 Rl identified
those contaminants that contributed to an incremental lifetime cancer lrisk (ILCR) Value
greater than the CERCLA criterion of 1 x 10 and a hazard quotient greater than the
CERCLA criterion of 1.0. The OU4 RI identified the principal threats to human health and
the environment posed by the Silos 1 and 2 material as being from the following four

contaminant/transport pathways:

2-11

000033



OWoONOOALWN =

21
22
23
24
25

26

FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

e Direct radiation
- Direct exposure to gamma radiation from radioactive constituents within the
silos.
- Direct exposure to gamma radiation from radioactive constituents in surface
soil.

e Airemissions
- Dispersion of radon that escapes from the silos into the atmosphere.
- Dispersion of volatile organic compounds or fugitive dust generated from
- soil. » :

e Surface water runoff
- Erosion of contaminated soils into Paddys Run from the vicinity of the silos.

e Groundwater transport
- Leaching of contaminants from the silos contents via soils to underlying
groundwater.
- Leaching of contaminants from the’ silos contents via soil to a sand silty/clay
lens in the glacial till, which could carry contaminants to surface water and
-sedlment in Paddys Run.

Potential remedial alternatives for OU4 were developed in order to mi_tig'ate the short-term
and long-term exposure and associated risks from gamma radiation; reduce radon
emanation rates from the Silos 1 and 2 material; minimize the leachability of contaminants
from the waste material; eliminate potential of air dispersion from a silo collapse; eiiminate
the dispérsion of f.ugitivé dust generated from the soil;. and,- eliminate contaminated

surface water runoff from contaminated soils into Paddys Run.
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2.4.2 Overview of the Nature and Extent of Contamination

This section summarizes the nature and extent of contamination within environmental
media in the OU4 study area. Also included in this section is an overview of the levels of
direct radiation associated with the current conditions within OU4. Additional detail on:
these conditions is provided in Section 4.0 of the OU4 RI (FEMP 1993a). ‘

2.4.2.1 Surface Soils

Sampling performed as part of the RI/FS and other site programs ‘in the vicinity of OU4
indicates the occurrence of above background concentrations of uranium, and to a lesser
degree, other radionuclides in‘t'he surface soils within and adjacent to the OU4 study area.
These above-background concentrations appear to be generally limited to the Upper six
inches of soil. Available survey data and process knowledge do not indicate a direct
relationship between the surface soil contamination in the OU4 study area and the silos

contents.

Soil samples were also collected from the soils contained in the earthen embankment
(berm) surrounding Silos 1 and 2. The analytical data from the berm fill show only slightly

elevated radionuclide activity concentrations.

2.4.2.2 Subsurface Soils

As part of the OU4 RI, samples were collected from the subsurface soils located under and
adjacent to Silos 1 and 2. Analytical results revealed elevated concentrations of
radionuclides from the uranium decay series in the soils at the interface between the berm
and the original ground level. Elevated concentrations (up to 53 pCi/g for U-238, about 40
times background) were also noted in slant boreholes, which passed in close proximity to

the silos’ underdrains.
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With the exception of perched groundwater encountered during potential RA, groundwater

within the Great Miami Aquifer underlying the silos area is not within the scope of OU4.

Groundwater in the Great Miami Aquifer underlying the entire FEMP site is being addressed

as part of OUS.

Uranium was the major radionuclide contaminant found in the perched water. Elevated

concentrations of total uranium were detected in the slant boreholes under and around

Silos 1 and 2.

2.4.2.4 _ Great Miami Aquifer

The concentration of total uranium in the upper portion of the Great Miami Aquifer, based

on analysis of samplées from the 2000-series wells, ranged from less than 1 pg/L to

40.3 ug/L. Both upgradient and downgradient wells contain above background

concentrations of total uranium. Therefore, other sources of contamination must exist

besides Silos 1 and 2.

2.5 Purpose and Need for Decision

Facilities and environmental media at the FEMP site, including OU4, contain radioactive

and chemical constituents at levels that exceed certain federal and state standards, and

guidelines for protecting human health and the environment. Currently, DOE-FEMP

maintains custody of the property and restricts access with fences and security forces,

precluding a member of the public from being exposed to site areas that have

contamination.
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The EPA has established a formalized risk assessment process to determine the necessity

-for implementation of cleanup actions. Under this process, several hypothetical scenarios

that could expose members of the public to site contamination were examined. One of
these scenarios assumed that site access was not controlled (i.e., unrestricted) and a
member of the public could be exposed to the highér contamination areas. Results of the
risk assessment performed for this hypothetical, unrestricted access scenario indicated

that an individual establishing residence within the highly contaminated portions of the

 OU4 area, under existing conditions, .would be subjected to an increased risk of incurring

an adverée healih effect. Risk assessment calculations performed for OU4 indicate the
projected level of inéreased risk exceeds established federal regulatory guidelines. Based
on the results of the baseline risk assessment, the DOE-FEMP concluded in the RI
(FEMP 1993a) that existing site conditions warrant RA. A summary of the original

assessment resuits can be found in Appendix F of the revised FS {1999a).

2.6 Description of the Original Selected Remedy

Based of the evaluation of remedial alternati\)es conducted in the FS/PP (FEMP 1994 a,b),

the major components of the selected remedy documented in the OU4 ROD (EPA 1994)

are as follows:

.« Removal of the contents of the Silos 1, 2, 3 and the decant sump tank sludge.

e Treatment of the Silos 1, 2, and 3 material and sludges removed from the silos and
the decant sump tank by vitrification to meet disposal facility WAC.

e Off-site shipment of the vitrified contents of Silos 1, 2, 3 and the decant sump tank
for disposal at the NTS.

o Demolition of Silos 1, 2, 3 and 4 and decontamination, to the extent practlcable of
the concrete rubble, piping, and other generated construction debris.
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Removal of the earthen berms and excavation of the contaminated soils within the

boundary of OU4, to achieve remediation Ievels Placement of clean backfill to
original grade following excavation. '

Demolition of the remediation and support facilities after use Decontammatlon or
recycling of debris before disposition.

On-property interim storage of excavated contaminated soils and contaminated
debris in a manner consistent with the approved Work Plan for FEMP Removal
Action No. 17 - Improved Storage of Soil and Debris (DOE 1996)?, pending final
disposition of soil and debris in accordance with the RODs of OUs 5 and 3,

* respectively.

Continued access controls and maintenance and monitoring of the stored waste
inventories. :

Institutional controls of the OU4 area such as deed and Iand-use restrictions.

Potentlal additional treatment of stored OU4 soil and debns using OU5 and OU3
waste treatment systems.

Pumping and treating, as required, of any contaminated perched groundwater ‘
encountered during remedial activities. '

Disposal of the OU4 FEMP contamlnated debns and sonls consistent with the RODs
for OUs 3 and 5, respectively.

2 This component of thé selected remedy was documented in the Operable Unit 4 Record of
Decision (ROD) in 1994. However, for purposes of this ROD Amendment the reference has
been updated to the most recent revision.

. ®
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Although the selected remedy for OU4 specifies on-site disposal for the OU4 soil and
debris, the final decision regarding the final disposition of the OU4 debris and soils was
placed in abeyance, until the OU3 and OU5 RODs were completed. This approach aliowed
DOE to take full advantage of planned waste management and treatment strategies
developed by these OUs and enabled the integration of disposal decisions for OU4
contaminated soils and debris on a site-wide basis. The integration strategy for the OU4

contaminated soils and debris is discussed in more d_etail in Section 4.0.

<END OF SECTION>
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3.0 BASIS FOR MODIFYING THE OU4 RECORD OF DECISION
3.1 Basis for ROD Amendment

3.1.1 Technical Basis for the Revised Path Forward

The technical basis for reevaluating the path forward for OU4 remediation, and ultimately
modifying the ROD, is presented in detéil in Section 1.1 of the revised FS. Following
approval 6f the OU4 ROD, a treatability study program was initiated in May 1996 to
collect quantitative performance data to support fuII;scaIe application of the joule-heated

vitrification technology to the silos material. .

During the treatability study program, many technical- and operational difficulties were
encountered. ‘These technical and operational issues are discussed in detail in Section 1.1
of the revised FS, and in the VITPP Melter incident Final Report (FEMP 1997b). Attempts
to resolve these issues dufing Vitrification Pilot Plant (VITPP) operations resulted in

documented schedule and cost increases.

In September 1996, the DOE requested that the EPA grant an extension of enforceable
milestones associated with implementing vitrification of the silos material due to the
aforementioned difficulties. In October 1996, the EPA denied DOE's request. Pursuant to
the September 1991, Amended Consent Agreement, the EPA and DOE initiated the formal
dispute resolution process and began reevaluating the remediation of the silos material. In
November 1996, the DOE-FEMP formed the Silos Projeét Independent Review Team (IRT)
as a technical resource to assist the DOE-FEMP in this re-evaluation. The IRT was
comprised of technical represenfatives from throughout the DOE-FEMP complex and.
private industry with expertise in various aspects of chemical stabilization, vitrification,

and other treatment technologies.

3-1
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During the final stages of the last campaign of the VITPP to demonstrate lower

temperature processing (< 1200°C) of Silos 1 and 2 material, the melter hardware failed

{December 26, 1996).

On July 22, 1997, the DOE-FEMP and the EPA signed an, “Agreement Resolving Dispute
Concerning Denial of Request for Extension of Time for Certain OU4 Milestones” (EPA
1997b) [hereafter referred to as “the Settlement”]. The Settlement resolved disputes
concerning the schedule and path forward for the remediation of the Silos 1, 2, and 3
materials.’ Ih the Settlement, EPA and DOE-FEMP agreed that DOE-FEMP w<_5u|d

. supplement the FS/PP so as to evaluate vitrification and other alternatives for treatment of

the Silos 1 and 2 material. In addition, the EPA determined the remedial actions for Silo 3
could be separated from Silos 1 and 2 and an ESD would be sufficiént,to document the

changes to the Silo 3 remedy.

An ESD was completed by DOE-FEMP and approved by the EPA in March 1998 to
document the change in remedy for treatment and disposal of the Silo 3 material

(FEMP 1998a).

The DOE-FEMP has prepared a revised FS'and revised PP to recommend a RA for the Silos
1 and 2 material. The revised FS and the revised PP were made available for stakeholder
review. The revised FS and revised PP pfovided the basis for selection_l of the final remedy,
which is documented in this amendment to the OU4 ROD, for Silos 1 and 2. In additioh,
comments received from the OEPA and stakeholders on the revised FS and revised PP are

addressed in Section 6.0 and Appendix B, respectively, of this ROD Amendment.
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As part of the revised path forward for Silos 1 and 2, a contract was awarded in February
1999 to retrieve the entire contents of Silos 1 and 2 and the Decant Sump Tank Systerﬁ
and transfer it to a newly constructed, environmentally controlled Transfer Tank Area
(TTA). This allows for storage of the material in a safer configuration than the Silos 1 and
2 structures while pending remediation by the selected treétment alternative. The
contract award includes the construction of a radon control system (RCS) in conjunction
with the TTA to control Rn-222 emanation during the retrieval and storage of Silos 1 and
2 material in the TTA. In addition, the RCS will control Rn-222 emanation during retrieval,

treatment, and storage of Silos 1 and 2 material in the remediation facility.

3._1 .2 Regulatory Basis for the ROD Amendment

“In the Settlement, EPA directed DOE-FEMP to proceed with the development of a ROD

Amendment for the Silos 1 and 2 material and an ESD for the Silo 3 material.

Pursuant with Section 117 of CERCLA and the NCP at 40 CFR Section 300.435(c)(2)/(ii, a
ROD Amendment should be proposed when “differences in the remedial or enforcement
action, settlement, or consent decree fundamentally alter the basic features of the

selected remedy [in the ROD] with respect to scope, performance, or cost.”

The EPA determined that although some increase in remediation cost can be reasonably
expected; in this specific case the final remediation cost estimated by DOE-FEMP for the
Silt.)s 1 and 2 material increased significantly [i.e., approximately greater than 3 times the
original estimate]. Therefore, it was EPA’s position that the significant anticipated cost
increase changes - resulting from implementability issues with the treatment technology of
joule-heated vitrification for the Siloq 1 and 2 material - required a re-examination of the

selected remedy and a ROD Amendment (EPA 1997a).

3-3
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3.1.3 Basis for Modification of the Selected Remedy for Silos 1 and 2 Remedial Actions

This ROD Amendment modifies the treatment component of the selected remedy for
Silos 1 and 2 material from vitrification to chemical stabilization. The modification of the
treatment component is based on the conclusion. that chemical stabilization satisfies both
threshold criteria specified by the NCP and meets the statutory requirements of CERCLA.
In addition, chemical stabilization attains Remedial Action Objectives identified in the OU4
ROD, and has an overall advantage over vitrification when evaluated against the five
primary balancing criteria specified by the NCP. Specifically, the advantages of chemical
stabilization in impiementability and short-term effecti.ve'ness (worker risk and time to
achieve protection) are judged to outwéigh the advantages of vifriﬁcatioh due to its lower
treated waste .\/QIUme. The basis for this conclusion is presented in detail in Section 5. As
documented in Sections 6 and 8, respectively, state and community acceptance have been

addressed in accordance with the ‘NCP.

3.2 Post-ROD Information Base

Since the approvall‘of the OU4 ROD in Deaember 1994 by the EPA, the DOE-FEMP has
developed an expanded information base with respect to the various treatment
technologies and their application toward the 'reniediation of the Silos 1 and 2 material.
This information has been used in the revised FS for the preliminary screening and
re-evaluation of treatment technologies for the silos material. The various documents
compl;ising thié information base are identified in the revised FS bibliograbhy and are part

of in the Administrative Record and are available for inspection.
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3.2.1 Vitrification Pilot Plant Final Reports

The FEMP joule-heated VITPP treatability study program consisted of three test campaigns
with the following objectiVes: (1) to determine (using surrogates} whether it was more
economiéal to vitrify the Silos 1, 2, and 3 materials together or separately; (2) to gain
experience vitrifying silos material and handling high-sulfate, high-barium and lead
concentrations, and BentoGrout™; and (3) to determine maximum production rates through

induced agitation (via bubbling tubes) in the molten glass bath to increase production.

The results of the three test campaigns have been published in three separate Opérab/e
Unit 4 \Vitrification Pilot Plant reports - Campaign 1, 3 and 4, respectively
(FEMP 1996a, 1996b, 1997a). The results of the testing have ‘been factored into the
development of the alternatives’ design basis, cost estimates, and the implementability

evaluation for the vitrification technologies.

The VITPP Melter Incident Report (FEMP 1987b) summarizes the findings of three
investigative teams who evaluated the FEMP VITPP melter hardware failure and
subsequent leakage of non-radioactive surrogate glass. The report identifies the causal
and contributing factors that lead to the melter failure, and identifies lessons learned for
any future applications of vitrification technology for the DOE-FEMP Siloé material or other

areas in the DOE complex.-
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In November 1996, DOE-FEMP formed the Silos Project IRT to provide recommendations

to them and the DOE-FEMP, as an aid in the internal decision process. Specifically, the

IRT assisted and advised the DOE, the public and regulatory agencies in recommending a

path forward for immobilization and disposal of the materials contained in Silos 1, 2 and 3

in OU4 of the FEMP.

The IFT _Was'ézombdsed‘ df’: 11 members, having béckgrouﬁds and expefiénce in several

areas including vitrification, glass furnaces and glass making, cementation, projects and

project management, regulatory, environmental, and safety.

" The IRT performed an independent analysis of the VITPP melter incident and other

technical issueé aSspciated with the treatment of the Silos 1., 2 and 3 material. Based

upon this ar{alysis, _the IRT published_ their final report (Silos Project IRT 1997) which

identifies the IRT’'s recommendations fbr '_aApath forward for remediation of the Siios 1, 2,

and 3 material. 'I_'he_recommendation‘s were based on the information provided through

reports, discussions, presentations and site tours, and supplemented by individual

knowledge and study.

The IRT was unable to reach unanimous consensus upon a recommended treatment

process for the Silos 1 and 2 material.

formally documented in the IRT final report.

Both the majority and minority opinions are

000046




13

14
15
16
17
18
19
20
21

8143

FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

3.2.4 Waste Vitrification Systems Lessons Learned

In March 1999, the DOE Office of Environment, Safety and Health published a report to
present lessons learned in the design and operation of waste vitrification systems
(DOE 1999). The report summarizes the joule-heated melter technology experiences from
four low level waste vitrification facilities (Fernald VITPP, Savannah River Site (ShS)
Vendor Treatment Facility, Oak Ridge Transportable Vitrification System (TVS), and
Hanford Low-Level Vitl:ification Project). The report also summarizes technology
experiences from four high-level waste vitrification facilities (SRS Defense Waste
Processing Facility (DWPF), West Valley Demonstration Project Vitrification Facility,
Sellafield - UK Waste Vitrificétion Plant, and Savannah River Stir Melter). The lessons
learned have been used in the evaluation of the vitrification technologies in Section 3 of

the revised FS.

3.2.5 Proof of Principle Testing Final Reports

In accordance with the July 22,1997, dispute settlement between the EPA and DOE-
FEMP, the DOE-FEMP perfqrmed the Proof of Principle {(POP) Testing Project to support the
technical basis for the alternatives being evaluated in the revised FS. This testing was
scopéd énd implemented to satisfy agency. and stakeholdqr concerns that the detailed
évaluation of the alternafives énd comparative analysis be supported by pilot-séale data

resulting from testing of proven and commercially available remedial technologies. The

, testing was performed using non-radioactive surrogates that simulated selected physical

and chemical characteristics of the Silos 1 and 2 material.
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The technologies of the POP Testing Project were based upon the preliminary screening
and technology selection process described in Section 2 of the revised FS. The
preliminary screening and technology selection process resuited in the identification of two
technology families (vitrification and chemical stabilization) with two alternatives each, for
detailed analysis in Section 3 of the revised FS. The following is a list of the technology

families/stabilization alternatives evaluated in the revised FS:

. e Vitrification - Joule-heated;
e Vitrification — Other;
o Chemical Stabilization - Cement-based; and

e Chemical Stabilization — Other.

3.2.6 U.S. EPA REACHIT Database

In August, 1999, an extensive search was conducted of the EPA’s nafionwide electronic ‘
détabase (REACHIT) of remedial sites where the vitrification, soIidification/stébilization,
and chemical stabilization treatment technologies have been applied to the remediation of
material contaminated with lead and/or radioactive material. The database search
identified a list of facilities where the technologies, at vbarious stages 6f~ implementation,
have been applied to wastestreams reasonably sirﬁilar to the Silos 1 and 2 material. The
results of the search have been used as part of the implementability evaluétion of the

technologies in Section 3 of the revised FS.
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1 4.0 DESCRIPTION OF SIGNIFICANT DIFFERENCES OR NEW ALTERNATIVES

2 4.1 Description of the Originally Selected Remedy

The key components of the selected remedy documented in the OU4 ROD (EPA 1994) are

w

4 as follows:

5 Removal of the ¢ontents of the Silos 1, 2, and 3 and the Decant Sump.Tank
6 System sludge.
7 Treatment of the Silos 1, 2, and 3 material and sludges removed from the
8 silos and the Decant Sump Tank System by vitrification to meet disposal
9 facility WAC. .. .
10 Off-site shipment of the vitrified contents of Silos 1, 2, and 3 and the
11 Decant Sump Tank System for disposal at the NTS.
12 Demolition of Silos 1, 2, 3 and 4 and decontamination, to the extent
13 practicable, of the concrete rubble, piping, and other generated construction
14 debris. :
15 Removal of the earthen berms and excavation of the contaminated soils
16 within the boundary of OU4, to achieve remediation levels. Placement of
17 clean backfill to original grade following excavation.
18 Demolition of the remediation and support facilities after use.
19 . Decontamination or recycling of debris before disposition.

4-1
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J On-property interim storage of excavated contaminated soils and
contaminated debris in a manner consistent with the approved Work Plan for
FEMP Removal Action No. 17 - Improved Storage of Soil and Debris
(DOE 1996), pending final disposition of soil and debrls in accordance with
the RODs of OUs 5 and 3, respectively.®

. Continued access controls and maintenance and monitoring of the stored
waste inventories. ~

) Institutional controls of the OU4 area such as deed and land-use restrictions.

"« Potential, additional treatment of stored OU4 soil and debris using OU5 and
OU3 waste treatment systems.

. Pumping and treating, as required, of any contaminated perched
groundwater encountered during remedial activities.

. Disposal of the OU4 FEMP contaminated debris and soils consistent with the
RODs for OUs 3 and 5, respectively. :

Although the selected remédy documented in fhe OU4 ROD specifies on-site disposal for

the OU4 soil and débfis, the finalAdecision regarding the final disposition of the OU4 debris
and ébils was p‘la'ced in abeyance, until the OU3 and OU5 RODs were approved by EPA.
This approach éllowed DOE to take.fulli advantage of planned waste managemeh.t and
treatment strategies by these OUs and enabled the integration of disposal decisions for

contaminated soils and debris on a site-wide basis.

3 This co:ir.oonent of the selected remedy was documented in the Operable Unit 4 Record of
Decision (ROD) in 1994. However, for purposes of the ROD Amendment the reference has

been updated to the most recent revision. .
4-2 | | ‘
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4.2 The OU4 Modified Selected. Remedy

In accordance with the Settlement, the Silo 3 remedy was separated from Silos 1 and 2
rer’hedy to reduce the technical uncertainties and programmatic risks of developing an
effective treatment process for separate wastestreams with significant differences in
chemical and physical properties. The change in remedy to chemical stabilization for
Silo 3 is documented in an ESD approved by the EPA in March 1998 (FEMP 1998a).

The revised FS/PP reevaluated only the treatment component of the selected remedy for
Silos 1 and 2 material. Based on evaluation of the treatment alternatives conducted in the

revised FS/PP, the treatment component of the modified selected remedy for Silos 1 and 2

consists of:

. 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 stabilize characteristic metals to meet RCRA toxicity
characteristic limits and attain the NTS WAC.

. Gross decontamination, demolition, size reduction, and packaging of
concrete from Silos 1 and 2 structures followed by shipment for off-site
disposal at the NTS or an appropriate PCDF.

. Disposal of contaminated soil and debris, excluding concrete from Silos 1

and-2 structures, in accordance with the FEMP OSDF WAC or an appropriate
off-site disposal facility, such as the NTS or-a PCDF.

4-3
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The following components of the selected remedy for Silos 1 and 2 material have not been
reevaluated and remain as documented in the OU4 ROD:

4.2.1

Off-site shipment and disposal of the chemically stabilized waste at the NTS.

Decontamination and dismantlement (D&D) of all structures and remediation
facilities in accordance with the OU3 ROD.

Removal of the earthen berms and excavation of the contaminated soils
within the OU4 boundary, to achieve remediation levels in the OU5 ROD.

Appropriate treatment and disposal of all secondary Wastes at either the
NTS or an appropriate PCDF. '

Collection of perched water encountered during remedial activities for
treatment at OUS water treatment facilities.

Continued access controls and maintenance and monitoring of the stored
waste inventories. ' o

Institutional controls of the OU4 area such as deed and land-use restrictions. ‘

Removal of Silos 1 and 2 Material and Decant Sump Tank Contents

The material in Silos 1 and 2 and the sludge in the Decant Sump Tank System will be
removed and placed in the TTA. Approximately 6,126 m® (8,012 yd® of 11(el2)

by-product material and 671 m® (878 yd®) of BentoGrout™ clay from Silos 1 and 2 and

3,785 L (1,000 gallons) of sludge from the decant sump will be removed and placed in the

TTA pending treatment by the selected remedy. The TTA will be equipped with a RCS

designed to handle radon emissions generated during removal and storage.

4-4
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4.2.2 Chemical Stabilization of Silos 1 and 2 and Decant Sump Tank Contents

The treatment component of thé selected remedy consists of a chemical stabilization
system to immobilize the constituents of concern (COCs) in Silos 1 and 2 material and the
Decant Sump Tank System. For purpoées of this selected remedy, chemical stabiliza;cion is
defined as a non-thermal treatment process that mixes the Silos 1 and 2 material
(including Bentogrout™) with a variety of chemical additive formulations (e.g., lime,
pozzolans, gypsum, portland cement, or silicates) to accomplish chemical and physical
binding of the COCs. The‘:i/:vlastes removed from the TTA will be transferred to a chémical :
stabilization facility, which will be constructed on-site. The chemical binding of the COCs
in the stabilized wasteform reduces their leach rate to meet the NTS WAC. In addition,
the stabilized wasteform with sealed containerization reduces radon emanation to meet
regulatory standards. Particulate released as a result of the stabilization process will be
treated by an air emissions treatment system to satisfy all air emission ARARs and TBCs.
Radon emanated during the treatment process will be collected and routed to the' TTA
RCS. '

4.2.3 Off-site Shipment and Disposal of Treated Material

Approxirﬁately 20,836 m? (27,254 yd3) to‘ 22,855 m® (29,895 yd®) of stabilized material
from Silos 1 and 2 and the Decant Sump Tank System will be generated during the
treatment process. Containerization of treated waste to meet DOT shipping requirements
and the NTS WAC will result in a disposal volume of approximately 33,144 m3
(43,352 yd®) to 36,431 m® (47,652 yd’). '

The NTS is a DOE owned and operated disposal site located near Las Vegas, Nevada. The
treated waste will either be shipped to the NTS by truck or by intermodal transport

{combination rail and truck).
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The NTS is located approximately 3,219 kilometers (2,000 miles) from the FEMP. The
FEMP has an approved NTS waste shipment and certification program for low-level
radioactive waste that is periodically audited by the NTS. Disposal of treated Silos 1 and
2 material will be incorporated into this program. Technical oversight of the waste

management activities at the NTS is provided by the State of Nevada.

' Off-site shipments will comply with the DOT regulations found in 49 CFR Parts 171-178

pertaining to the transportation of hazardous and radioactive materials.- .:Addtit;ionally,,. the

packaged, treated Silos 1 and 2 material will meet the NTS WAC.

4.2.4 Soils and Debris-

The OSDF will be available for disposal of debris from the existing Silos 3 and 4 structures
and associated facilities (superstructures and RTS). Soil and debris from D&D activities

associated with these facilities will be disposed in the OSDF if they meet the OSDF WAC

~ for disposal. Any soils and debris that do not satisfy the OSDF WAC will be disposed at

the NTS or an appropriate PCDF.

Criteria for disposal of waste materials into the OSDF are documented in the Waste
Acceptaﬁce Criteria Attainment Plan for the On-site Disposal Facility (FEMP 1998b). The
éurrent version was issued in June 1998 following approval by the EPA and Ohio EPA.
The OSDF WAC for debris were established in the OU3 ROD (FEMP 1996¢). The OSDF
WAC Attainment Plan provides that these criteria can be applied to debris for.other OUs,

including OU4, consistent with provisions of the ROD for each OU.
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The OU3 ROD classified debris into ten distinct material categories based upon similar or
inherent properties and configuration. Two categories, Category C - Process-related
Metals and Category J - Product, Residues, and Special Materials, were administratively
excluded from on-site disposal. In evaluating on-site disposal for concrete (Category E),
the OU3 ROD focused primarily on structural concrete. The evaluation did not consider
the potential impact of prolonged contact with residues or other contaminants, such as a

concrete storage silo.

The concrete in Silos 1 and 2 has been in contact with contaminated material for over 30
years. Because of the relatively mobile COCs and the high moisture content associated
with the Silos 1 and 2 material, there is a significant potential for migration of
contaminants into the concrete. The depth and extent of the migration of the COCs into
the concrete and the ability and cost of adequately decontaminating the concrete is

uncertain.

Therefore, the concrete from Silos 1 and 2 is excluded from disposai in the OSDF. The
concrete from Silos 1 and 2 will undefgo gross decontamination followed by demolition,
size reduction, and packaging for off-site disposal. Disposal of concrete from Silos 1 and

2 will be at the NTS or an appropriate PCDF.

' Based on the current operating schedule, the FEMP OSDF may not be available for disposal

of soil and debris generated from D&D of the Silos 1 and 2 remediation facilities.
Therefore, for costing purposes, the revised FS and PP assume that all soil and debris from
D&D of the OU4 remediation facilifies will be disposed at the NTS. However, should
programmatic changes occur and' the OSDF become available, soil and debris meeting the
OSDF WAC wouild be disposed in the OSDF in the same manner as discussed above for

Silos 3 and 4 and associated facilities.
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0000335



0 N O OA W N

10
11
12

13

14
15
16
17
18
19
20
21
22

FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

4.2.5 Perched Water

The OUS RI/FS process examined perched groundwatgr on a site-wide basis. It should be
noted, however, that in accordance with the ACA each OU must address perched
groundwater envisioned to be encountered as a consequence of conducting RAs. An

example of such an incidence is the collection of perched groundwater in deep excavations

-completed to remove underground tank systems (Silos 1 and 2 decant sump tank), pits, or

foundations. This collected water will be directed to the FEMP OU5 wastewater treatment

systems. -

Process wastewaters generated during RAs conducted by all OUs will be directed to the
OUbS treatment systems [i.e., the Advanced Wastewater Treatmént (AWWT) facility].
OU5> has established pretreatment requirerﬁenté to ensure that incoming wastewater

streams do not exceed available treatment capabilities.

4.2.6 Cost

The total estimated cost for implementing the selected remedy that -includes uéing a
chemical stabilization technology to treat the Silos 1 and 2 material is approximately

three-hundred ($300) million dollars. Table 4.2-1 summarizes .the major cost elements of

* the two alternative processes that represented the chemical stabilization technology in the

revised Silos 1 and 2 FS. The cost estimates were prepared so as to define each cost
element based on the preconceptual design épecified in the revised Silos 1 and 2 FS. The
cost estimates‘include capital costs, operation and maintenance (O&M) costs, waste
shipping and disposal costs, D&D costs, engineering costs, project management costs,

and the cost of borrowing money.
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- ‘f:Am£424 RS
osrfvssruvl ATE:FOR THE REVISED REMEDY (s MILLIONS)

R0 o B e e 2 mie W

‘Preferred Alternative Chemical Stabilization
Process Option - CHEM1 ' CHEM2
Capital Cost 55 ' 56
Operation and Maintenance Cost 77 83
Waste Shipping and Disposal Cost R

Packaging 34 33

Transportation 14 - 13

Disposal 10 9
D&D Cost 34 36
Engineering Cost . 24 24
Project Management Cost 21 4 21
Cost of Money .28 28

Summary Cost (un-escalated) ‘ 297 : 303

1 4.2.7 Measures to Control Environmental Impacts

2 In accordance with DOE regulations for implementing the NEPA (10 CFR Part 1021), DOE
3 has factored environmental impacts into the decision making process for the OU4 RA. All
4 practical measures will be employed at the FEMP site to minimize en\(ironmental impacts
5

to human health and the environment during the implementation of the OU4 RA.

®

000057




O W 0N O A WN -

-

11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

FEMP-OU4-RODA FINAL

40700-RP-0008

June 2000, Rev. 0

Measures to control environmental impacts will be implemented during RD and the RA to
minimize impacts to natural resources (e.g., wildlife and wildlife habitat, cultural resources,
wetlands, surface water; groundwater). OU4 remedial activities will not impact floodplain
areas at the FEMP. Although the 100 to 500-year floodplain of Paddys Run is located
near the silos and associated suppoh facilities, direct physical impact to the floodplain 'will
not occur. The implementation of engineering controls will- minimize any indirect imp_act

such as runoff and sediment deposition to the floodplain. In addition, changes in flood

“elevation. will not occur. The following provides is a discussion of the measures that will

be taken to minimize impacts to human health and the environment on and adjacent to the

FEMP site.

Excavation activities and the construction and operation of the various support facilities
(e.g., waste processing facility and storage facility) will result in the disturbance of
approximately 1.0 hectare (2.5 écres) of terrestrial and managed field habitat and the
potential for increased erosion and sediment loads to surface water (i:a., Paddys Run).
However, appropriate engineering controls such as silt fences, vegetative cover, and
runoff control systems vyill be used to minimize runoff to Paddys Run and its associated
aquatic habitat, including the state-threatened Sloan’s crayfish (orconectes sloanii). In
addition, appropriate air emission treatment systems will be used during the operation of
the chemical stabilization facility to minimize the potential for increased emissions to the
ambient air and resulting impacts to on-site and off-site personnel and to surrounding

riparian habitat..

Groundwater, surface water, and air monitoring will be performed before, during, and after
remedial activities. If adverse effects are detected in any of these environmental media,
work will be immediately stopped until the effects are controlled and/or the appropriate

response actions are executed.
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The selected remedy for OU4 includes the removal of the contaminated surface soil from
the entire OU4 area and re-grading with clean fill material, as required. Therefore, the
primai'y residual contaminant would be uranium, below the final remediation level
established in the OU5 ROD (FEMP 1996c¢) for the subsurface soil. Because the contact
of ecological receptors is limited (near background levels) to surface soil and surface‘
waters, residual ecological risks associated with the OU4 preferred alternative would be

indistinguishable from those risks posed by background levels in the soil.

<END OF SECTION>
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5.0 DESCRIPTION AND EVALUATION OF ALTERNATIVES

5.1 Treatment Alternatives for the Silos 1 and 2 Material

The Detailed Analysis in the revised FS evaluated vitrification and chemical stabilization,
using two of the commercially available process options for each treatment technology.
Two representative process options were chosen for chemical stabilization and
vitrificatio_n, in order to provide a balanced analysis of the two technologies against the
NCP evaluation criteria. The preconceptual designs used in the revised FS are based upon
data and design information developed from POP testing and have been developed as
viable ways to remediate the Silos 1 and 2 material. AIthough two options for each
technology were selected for the analysis, - equivalent commercially demonstrated
processes that are consistent with the selected femedy, will not be precluded from

consideration, consistent with the final selected remedy, during remedial désign.

In the detailed analysis, no significant differences were identified to provide a compelling
reason to select a given process option (i.e., CHEM1 vs. CHEMZ2, or VIT1 vs. VIT2) over
another process option. For this .reason, the Comparative Analysis of Alternatives in the
revised FS, which is summarized in this section, compared the vitrificaﬁon and chemical

stabilization technologies.

5-1
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5.2 Evaluation Criteria

Section 4 of the revised FS presents a comparative analysis of alternatives for the
treatment of the Silos 1 and 2 material with respect to the nine evaluation criteria

specified by the NCP to meet the requirements of CERCLA.

The NCP divides the evaluation criteria used in this comparative analysis into three
categories: threshold, primary balancing; and modifying criteria. More detailed definitions
of the evaluation criteria can be found in Section 3.1.2, Overview of the Detailed Analysis

of the revised FS.

Threshold criteria consist of the two criteria that must be satisfied in order to be the

selected alternative:

e Overall protection of human health and the efivironment; and o .

e Compliance with ARARs.

These criteria are of greatest importance in the comparative analysis because they reflect
the key statutory mandates of CERCLA, as amended. An alternative must satisfy both of

these threshold criteria before it is eligible to be selected as the flnal remedy. '

5-2
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Primary balancing criteria consist of the five criteria under which the relative advantages

and disadvantages of the alternatives are compared to determine the best overall remedy:

. Long-term effectiveﬁess and permanence;

e Reduction of toxicity, mobility, or volume through treatment;
e Short-term effectiveness;

s Implementability; and

e Cost.

The first and second balancing criteria reflect the statutory preference for treatment as a
principal element of the remedy» and the bias against off-site land disposal of untreated
material. Together with the third and fourth balancing criteria, they form the basis for '
determining the general feasibility of each potential remedy. In addition, the primary
balancing criteria are used to determine whéther costs are proportional to the overall
protectiveness, considering both the remediation activity and the time period following
restoration of the OU4 area. By this approach, it can be determined whefher a potential

remedy is cost-effective.

The final two criteria, identified in the NCP as modifying criteria, are state acceptance. and-
community acceptance. These two criteria are evaluated based on input received from the
state and public through comments on the revised FS ‘and PP. These comments are

addressed in this ROD Amendment in Section 6 and Appendix B, respectively.

Figure 5.2-1 summarizes the comparative analysis of the alternatives.

5-3
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Overall Protection of Human Health and the

Environment ' L ‘L . —]
Compliance with Applicable or Relevant and | | _!’ o
Appropriate Requirements

Long-Term Effectiveness and Permanence L ] Jr | J
Reduction of Toxicity, Mobility, or Volume through b l L
Treatment :

Short-Term Effectiveness | L | 1 !» J
Implementability - | | L J’ )

Cost . D 1 e 1

State Acceptance ' l ] ]

Community Acceptance l ] l l‘ J
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The Comparative Analysis summarized in this section, is documented in detail in Section 4

of the revised FS.

5.2.1 Threshold Criteria

5.2.1.1 Overall Protection of Human Health and the Environment

Both vitrification aﬁd chemical stabflization provide overall protection-of hvuman ‘health and
the environment. Both alternatives limit exposure to contaminants by removing the
sources of contamination, effectively treating the source materials to minimize the mobility
of contaminants, and disposing the treated material in a protective manner off-site at the
NTS. '

The nature and extent of impacts to biota from implementing the technologies are similar.
Each alternative involves site preparation and construction for a processing facility,
removal of the silos material from the TTA, remediation of the silos material, and transport
of the treated material to the NTS for disposél. Short-tel_'m impacts include the temporary
loss of habitats at the FEMP site and Vpossible impaqts_ frc_arn »_a_'_c“:cidental épills of
construction and operation materials. Mitigative measures would be employed to minimize

these short-term risks.

5.2.1.2 _ Compliance with ARARs

The vitrification and chemical stabilization technologiés attain the threshold qriterion of
compliance with ARARs. A comprehensive list of ARARs is presented in Appendix_A of
this ROD Amendment. . Key requirements are discussed in Section 3 of the revised FS
within the evaluation of each alternative against this criterion. The following paragraphs

summarize those evaluations.
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Chemical-specific ARARs

Both vitrification and chemical stabilization technologies meet the chemical-specific ARARs

associated with potential releases to groundwater, surface wat_ef, and air. The most
critical chemical-specific ARAR is the radon flux limit (specified in the National Emissions
Standards for Hazardous Air Pollutants, 40 CFR Part 61 Subpart Q) of 20 picoCuries per
square meter-second (pCi/m?ss). This limit applies to interim storage or final disposal of
Silos 1 Vand 2 material. Both alternatives meet this ARAR during interim storage and after
disposal. Both alternatives meet requirements for control of radon, particulate, and other
air emissions from remedial activities by incorporating air emission treatment. The impact

of radon emissions during remediation is evaluated as part of the short-term effectiveness

criterion.

Location-specific ARARs

Vitrification and chemical stabilization technologies meet the location-specific ARARs as‘

they relate to floodplains, wetlands, and endangered species and ‘their habitats.
Compliance with these alternatives is met through proper planning, siting, design, and
operational procedures.

Action-specific ARARs

Vitrification and chemical stabilization technologies meet the action-specific ARARs

'ideritified for these alternatives. Appropriate engineering controls are implemented for

each alternative to comply with Ohio Water Quality Standards and Air Quality Standards.
Hazardous material transportation requirements are complied with by following the
regulations under 40 CFR Parts 262 and 263, and the appropriate DOT shipping standards
under 49 CFR Subchaptér C Hazardous Materials Regulations.

5-6
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5.2.2 Primary Balancing Criteria
5.2.2.1 Long-term Effectiveness and Permanence

Both vitrification and chemical stabilization technologies ensure long-term protectiveness
of human health and the environment through treatment. Toxicity Characteristic Leaching"

Procedure (TCLP) analysis indicates that the vitrification and chemical stabilization process .

* options evaluated during POP testing produced wasteforms that consistently met the NTS

WAC and were durable based on leach rate -data." '_T.hevTCLP test is used to simulate the
leaching effects of acidic groundwater infiltratihg the disposal cell and contacting disposed
waste. This test measures the ability of the stabilized waste particles to resist leaching

even if the original wasteform (e.g. monolith) has been compromised.

Both alternatives include treatment that permanently reduces the leachability of COCs.
Off-site disposal at the NTS provides additional protection by eliminating access to the
treated materials and preventing migration of constituents from the materials. Location 6f
the NTS disposal facility in a spars'e'ly “bbp'u'!ated, arid envii"_d:ri'ment reduces the pot_ential
for leachate generation, contaminant migration, and prevents direct contact with
contaminants. Because the NTS is owned and maintained by DOE and used for the
disposal of low-level wastes from other DOE sites, the uncertainties associated with
institutional controls are minimal. As the result of a low average annual precipitation and
depth to groundwater, impacts to human health and the environment from possible

engineering and institutional controls failure are minimal.
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There are no long-term environmental impacts at the FEMP site pertaining .to the removal
and treatment of Silos 1 and 2 material. The projected FEMP site residual risk to viable
receptors is less than the NCP criterion of 10° ILCR, and non-carcinogenic effects are
expected to be below 1.0 (HI) specified by the NCP for both alternatives. Long-term
environmehtal impacts at the NTS involve some permanent disturbance of soils
(i.e., acquisition of borrow material) associated with disposal activities. Significant
long-term imp_acts are not expected to water quality or hydroiogy, air quality, biotic
resources, socioeconomics or land use, or cultural resources. Wetland or floodpl_ain areas

have not been delineated at the NTS.

Long-term effects of waste dispdsal and necessary engineering and administrative controls
that need to be incorporated into the design of the disposal cell will be determined based
on results of a performance assessment (PA) conducted by the NTS. The NTS has
previously conducted a PA on the Area 5 Radioactive Waste Management Site (Area #5)‘.
The PA resulted in the establishment of volumetric radionuclide concentrvationllimits for

acceptance for disposal in Area #5.

An informal review of the Area #5 PA indicates that chemical stabilized Silos 1 and 2
waste would meet the radionuclide concentration limits. Upon finalization of this‘ROD
Amendmént, a formal review of the treated Silos 1 and 2 waste against the Area #5
concentration limits will be conducted to determine if Area #5 at the NTS remains suitable
for disposal of treated Silos 1 and 2 waste. If treated Silos 1 and 2 waste fail to meet the
radionuclide concentration limits for Area #5, a PA specific to the characteristics
associated with treated Silos 1 and 2 waste will be conducted by the NTS in accordance
with DOE Order 435.1. |

- ®
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The three discriminating criteria for compariéon of vitrification and chemical stabilization
were determined to be reduction of tbxicity, mobility, or volume through treatment;
short-term effectiveness; implementability; and cost. Figure 5.2-2 presents a summary of

the comparison of the vitrification and chemical stabilization technologies against these

" criteria, as well as each criterion’s subcriteria.

5.2.2.2 Reduction of Toxicity, Mobility, or Volume through Treatment

Overall, this criterion favors vitrification due to the reduction in treated material volume.

Figure 5.2-3 presents a comparison of the expected primary and secondary waste dispbsal
volumes associated with the vitrification and chemical stabilization alternatives. This
figure illustrates that, while vitrification results in a reduction in volume of the Silos 1
and 2 material, addition of the chemical fixatives and additives in the chemical stabilization
process resulfs in an increase in volume of the treated material compared to the volume of
untreated material. Both of the technologies provide treatment that substantially reduces
the mobility of COCs in the Silos 1 and 2 material through treatment. Toxicity
Characteristic Leaching Procedure (TCLP) tests conducted on the treated surrogate
material during POP testing indicate that either alternative can reduce the leachate
coﬁcentrations of hazardous metals to below RCRA toxicity characteristic limits.
Vitrification chemically binds the contaminants in a glass-like matrix that significantly
reduces contaminant mobility. Chemical stabilization reduces the mobility of contaminants
by converting the contaminants into a less soluble form and binding them into a stabilized

matrix.
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The vitrified Silos 1 and 2 material reduces radon emanation more effectively than does
the chemically stabilized material. However, the combination of radon mitigation provided
by the chemically stabilized material plus the engineered barriers and packaging associated
with the disposal of treated materials, effectively controls radon emanation. Bgqth
alternatives provide effective control of radon emanation from the treated Silos '1 and 2

material. The impact of radon emissions during remediation is evaluated as part of the

short-term effectiveness criterion.

5.2.2.3 Short-term Effectiveness

The NCP identifies the components of short-term effectiveness as short-term risks to the
community during imblementation of the alternative; potential impacts to workers during
RA; potential environmental impacts during implementation; and time until protection is
achieved. Although each alternative is favorable in individual aspects of short-term

effectiveness, from an overall perspective, this criterion favors chemical stabilization due

to lower on-site worker risk and higher schedule certainty. The basis for determination of '

risks is detailed in Appendices B and E of the revised FS.

Worker Risk

Vitrification presents an increased non-rédiological risk to the worker during on-site
operations due to the greater number of person-houré estimated to complete remediation
and increased physical hazards in the work place. An occupational hazard analysis was
performed on the proposed design for each alternative (Appendix B of the revised FS).
The hézard analysis evaluated the potential physical and chemical hazards to the workers
involved with the on-site O&M activities. Table 5.2-1 presents a summary of the

discriminating hazards posed to workers as determined by the analyses of the alternatives.
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Physical hazards due to vehicle and Greater hazard for chemical stabilization due

container movement to greater number of containers

Falls Greéter hazard for vitrification - more elevated
equipment

Greater hazard for vitrification - toxic
constituents (SOx, NOx, lead - storage of
caustic for scrubber, and gases)

Greater hazard for vitrification - higher power
requirements, more complex electrical system
Greater hazard for vitrification - greater
number of work hours

Greater hazard for vitrification - remote
potential for over-pressurization of the melter;
potential releases from Emergency Off-gas

Exposure to hazardous chemicals and
toxicants

Electrical shock

Human hazards

High or changing pressure

System
Greater hazard for vitrification - high
Thermal hazards . | temperature in melter; handling of molten

glass; high temperature off-gas

Greater hazard for vitrification - molten glass,
toxic off-gas constituents, higher radon
concentrations and caustic storage result in
greater consequences for spills, leaks, etc.

Spills/loss of containment

The vitrification process liberates essentially all of the radon from the Silos 1 and 2
material during the treatment process. Chemical stabilization liberates less radon during
the treatment process, but continues to generate radon during subsequent product
handling operations. In both cases, sufficient radon control i»s provided to mitigate radon
releases and attain environmental and worker protection limits. The calculated radon
concentrations due to projected .routine emissions for either alternative show no

measurable impact to FEMP fenceline radon concentrations.
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Both vitrification and chemical stabilization are able to meet the radon flux limit of
20 pCi/mZ.s during interim storage at the FEMP and after disposal. Sufficient attenuation
of radon is provided by the vitrified material without reliance on the packaging or disposal
configuration. Although the chemical stabilization process provides attenuation of radon,

it is feliant on packaging to meet the radon flux limit.

Transportation Risk

Appendix E of the revised FS evaluates the short-term risks associated with the
transportation, both by direct truck and intermodal shipments, of the treated silos material
to the NTS. The implementation of either transportation option presents a minimal risk to
the public, within the CERCLA target risk range of 1x1Q". to. 1x10%. However, due to the

greater number -of shipments required to ship the larger volume of treated material, the

transportation risk is incrementally higher for chemical stabilization.

For both technologies, transportation to the NTS complies with DOT regulations and DOE
guidelines. The transportation of the Silos 1 and 2 rhaterial to the NTS by either truck or

intermodal shipments is protective of human health and the environment. In addition, the

anticipated shipping rate of 7 to 20 shipments per week does not represent a signifiqant

impact on total highway traffic.

Off-site Environmental impact

Short-term impacts associated with both technologies include temporary disruption of
several acres of land at the FEMP site for construction of the treatment facility and
material handling. There is a potential for increased fugitive dust during construction

activities; however, appropriate controls minimize the potential short-term impacts.
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Time to Achieve Protection

Due to a shorter design-constkuction start-up period, and a more feasible schedule
acceleration, chemical stabilization is preferred with respect to time to achieve protection.

Figure 5.2-4 presents a comparative summary of each alternative’s schedule.

The time period between the approval of the ROD Amendment and the initiation of
treatment operations (i.e., design, construction, conetruction acceptance testing,
prerperat_ions, and start-iu-p) :for the Silos 1 and v2 remedi_etion is e-s;dmated td be 62
months for vitrification, compared to 54 mon;chs for chemical stabilization. The difference
of eight months between the two schedules is primarily attributed to the time required,
based upon lessons learned during start-up of DOE vitrification facilities-, to perform Proof
of Process testing during start-up of the vitrification facility.: In addition, the technical risk
evaluation results in a calculated schedule unceﬁainty of ;1}16 months for vitrification

compared to 8-10 months for chemical stabilization.

While vitrification requires full-time (24 hr/day, 7 days/wk) operation to complete
treatment within the three-year period evaluated in the revised FS, chemical stabilization
can complete treatment within three years with less than full-time operation (e.g.,

16 hrs/day, 5 days/week and 24 hrs/day, 5 days/week). Less than full-time operation

“would leave ‘excess’ operating time (shifts per d'ay or days per week) available to recover

from unplanned downtime. This excess operating time results in higher confidence in the
ability of the chemical stabilization alternative to complete treatment within a given
timeframe. Figure 5.2-5 presents the total operating hours required to treat the Silos 1

and 2 material in three years at the scale proposed by the POP vendors.
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HOURS

vVIT1 VIT2 - CHEM1 CHEM2
ALTERNATIVE

5.2.2.4 _ Implementability

Overall, this criterion favors chemical stabilization due to a greater degree of commercial
demonstration of the treatment technology, less complexity of integrated systems, and

greater confidence in its ability to be successfully implemented.

Figure 5.2-6 summarizes the implementability analysis.
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Both vitrification and chemical stabilization are difficult to implement because of the nature
of the Silos 1 and 2 material, which requires remote operations. Although operational
risks for both can be controlled, chemical stabilization is preferred because there is more
demonstrated commercial experience with this technology. In addition, chemical
stabilization is less complex than vitrification and therefore more certain in its ability to be

successfully implemented; and, it offers greater opportunity for schedule acceleration and

~N oo AN

recovery in the event of unplanned downtime.

8- Both vitrification and chemical stabilization. have encountered difficulties in treating
9 radioactive wasfes in the DOE-complex. However, there is significantly more
10 demonstrated experience in the commercial sector on both radioactive, hazardous and
11 . mixed wastes with the chemical  stabilization technology than with the vitrification
- 12 technology. In addition, based on evéleation of existing facilities, the production rate
13 required for the vitrification process.to treat Silos 1 and 2 material within an acceptable

14 timeframe is at the upper limit of the current capacities of existing vitrification facilities

156"

16 process is well within the limits of the capacity demonstrated by existing chemical

treating radioactive material. The production rate required for the chemical stabilization

17 stabilization facilities.

<END OF PAGE>
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Technical Feasibility
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To treat Silos 1 and 2 material within a three-year time period (assumed as a common
basis for the comparative analysis), the vitrification process would have to produce 15
tons of vitrified material per day. Within the experience of the vitrification technology,
there are no facilities in the DOE-complex and only two facilities (vitrification-other

facilities) in the commercial sector operating at the required capacity. This limited

experience at the required capacity results in increased uncertainty as to whether the

c‘l_irr_g‘p_t;._tgchnology has the capability to treat Silos 1 and 2 material at the required
capacity. In comparison, to treat Silos 1 and 2 material within a three-year time period,
the chemical stabilization process would have to process 12 cubic yards (yd®) of Silos 1
and 2. material per day. There have been a number of chemical stabilizatio_h facilities in
both the DOE-complex and the.comhercia| sectdf that have operated at the required
capacity. Because there is a greater degree of commercial demonstration of the chemical
stabilization process at the required capacity, there is less undertainty in its ability to treat

Silos 1 and 2 at the required capacity.

Vitrification has more unit operations associated with it than chemical stabilization and is
therefore considered to .be more complex to operate and maintain than ch.emical
stabilization. The integrated operation of complex systems associated with the vitrification
process increases the likelihood of process upsets and résultiﬁg downtime. In addition,
the complexity of process control associated with vitrification. complicates melter
operation. Included in the complexity of the process control are critical parameters that
are not readily measured, such as viscosity,. electrical conductivity, liquidus temperature,
and sulfate formation. Fﬁrthermore, as stated under the discussion of short-term
effectiveness, the hazards inherent to the vitrification process incrementally increase the
risk to the workers during maintenance activities, and make recovery from upsets more

difficult.
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The two vitrification processes propose to operate 24 hr/day for 7 days/wk for three
years. The two chemical stabilization processes propose to operate 16 to 24 hr/day for 5
days/wk fqr three years. Based 6n the current designs, the chemical stabilization process
has a better opportunity to improve schedule and accelerate remediation. In addition,
based on current designs, the chemical stabilization has a better opportunity to recover

from process upsets or other downtime.

Based on the above evaluation, chemical stabilization is the preferred alternative to
implement. Chemical stabilizatior; has a greater degree of commercial demonstration at
the required capacity, is less complex to operate, and provides more opportunity to
recover from process upsets and other downtime, as well as more opportunity to improve

schedule.

5.2.2.5 Cost

The cost evaluation is based on estimates that were developed on information from the
four preconceptual designs presented in "Appendix G of the revised FS and the
technology-specific POP testing information presented in Appendix H of the revised FS

using a variety of cost-estimating methods.

<END OF PAGE>
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The cost estimates were developed for (1) capital costs; (2) O&M cbsts; (3) wasté

shipping and disposal costs; (4) D&D costs; (5) engineering costs; (6) project management

-costs; and (7) cost of borrowing money. The cost estimates are prepared so as to

estimate and evaluate each cost element identified in the . preconceptual design.
Therefore, the accuracy of the estimates is a function of the preconceptual designs. The

accuracy of all four estimates is considered +50/-30%, which is consistent with CERCLA

- guidance (EPA 1988). Given the fact that potential contractors will be given the

opportunity to propose their unique designs based on their commercial experience, the
actual deéign may change significantly. The subject accuracy establishes a range that is
likely to capture that which is ultimately bid in r_eéponse to a request for proposal to
remediate the Silos V1 and 2 material and baselined following this ROD Amendment. All
estimates were developed in fiscal year 1999 (FY99) dollars so that the alternatives with

costs incurred over differing time periods can be evaluated on an equivalent basis.

Table 5.2-2 and Figure 5.2-7 summarize the major-cost elements for the four processes. .

<END OF PAGE>
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Alternative Vitrification Chemical Stabilization

Process Option VIT1 CowvIT2 CHEM1 ~ CHEM2
Capital Cost $69 $67 $55 ' $56
O&M Cost $134 8133 $77 $83

Waste Disposal Cost §25 , 820 $58 $55

D&D Cost $35 $38 $34 ' $36

Engineering Cost 25 §25 - $24 $24

Project Management '

Cost $22 | $22 $21 $21

Cost of Money $46 $37° $28 - %28

Summary cost - $356 $342 $207 | 303

{un-escalated)
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All four process options are cost effective; the costs appear proportional to the overall
protectiveness provided by the alternatives, both during and following the remediation
period. The cost differential between the vitrification and chemical stabilization
alternatives is approximately 16%, with the cost of chemical stabilization being lower.

The following discussion identifies the differences between the four alternatives for the

key cost elements.

Capital Cost

Vitrification has a higher estimated capital cost than chemical4stabilization due to the
complexity of the process equipment. The need for sizeable interim storage areas for
chemical stabilization partially off-séts the higher equipment costs of the vitrification

alternative.

Operations and Maintenance Cost

Vitrification has a higher estimated O&M cost than chemical stabilization for the following

reasons:

. Vitrificatio»n operations are on a 24 hr/day, 7 days/wk schedule;

. Vitrification requires an additional ' 8-month proof of process testing
(full-scale surrogate operations); '

. Vitrification has more expensive spare parts (specialized). Melter refractory
life is limited and may need to be replaced during the 3 years of operation;
and ‘

o Vitrification uses more costly consumables (chemicals, supplies) and uses

(electricity, natural gas).
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Waste Shipping and Disposal Cosi

Chemical stabilization has higher estimated packaging, transportation, and disposal costs
than vitrification. The lower waste loading (chemical stabilization) produces a greater
volume of treated material resulting in an increased number of disposal containers,

shipments, and disposal volume.

D&D Cost

The D&D costs are roughly equivalent for both alternatives. Vitrification has a higher D&D
cost due to the more complicated plant layout (multiple floors, équipment). However, the
difference is offset by the D&D cost of chemica! stabilization having more building debris

to handle due to the larger interim storage facility.

Engineering Cost
Vitrification has a slightly higher estimated engineering cost than chemical stabilization due

to the complexity of the process design. -

Project Manag'ément Cost
Vitrification has higher estimated project management costs than chemical stabilization
due to the vitrification schedule being longer, with = project management being

level-of-effort based on the schedule duration.

Cost of Money

Based on the contracting strategy planned for the remediation of the Silos 1 and 2

material, the contractor must borrow money to finance the design and construction effort,

well in advance of being reimbursed in accordance with a predetermined pay item

schedule. Since vitrification has a higher upfront capital cost investment, vitrification has

a higher cost of borrowing money than chemical stabilization.
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6.0 SUPPORT AGENCY COMMENTS

6.1 State Acceptance

The State of Ohio concurs with the selected remedy and the ARARs put forth in this ROD
Amendment for the remediation of the OU4 Silos 1 and 2 material. Tables 6.1-1 presents
the OEPA comments issued during the formal public comment period and DOE responses

to the comments.

<END OF PAGE>
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7.0 STATUTORY DETERMINATIONS

The NCP [40 CFR Section 300.430(f)(5)(ii)] specifies that a ROD shall describe the

following statutory requirements as they relate to the scope and objectives of the action:

e How the selected remedy is protective of human health and the environment;

. How the remedy will comply with all ARARs established under federal and state
envuronmental laws (or justify a waiver);

e How the remedy is cost-effective (i.e., provides overall effectiveness proportional to
its costs); o

e How the remedy will use permahent solutions and alternative technologies or
recovery technologies to the maximum extent practicable; and

e How the remedy will satisfy the statutory preference for remedies that employ
treatment that permanently and significantly reduces the toxicity, mobility, or
volume of the hazardous substances, pollutants, or contaminants as a principle
element, or if it is not satisfied, explain why a remedy providing reductions in
toxicity, mobility, or volume was not selected.

In addition, CERCLA requires five year reviews to determine if adequate protection of

human health and the environment is being maintained where RAs result in hazardous

'substances remaining on-site above health-based levels. A discussion is provided below

on how the selected response actions for Silos 1 and 2 satisfy these statutory

requirements.

7-1
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7.1  Protection of Human Health and the Environment

The selected remedy achieves the reduiremént of being protective of human heaith and the
environment by: (1) removing the sources of contamination,. (2) treating and stabilizing
the materials giving rise to the principle threats from Silos 1 and 2, (3) disposing of treated
materials at an off-site location that provides the appropriate level of protectiveness; and,
(4) remediating contaminated soils and debris to protective levels. The contents of Silos 1
and 2 and the Decant Sump Tank System will be removed and treated through a chemical
stabilization process and disposed at the NTS. Chemical stabilization will immobilize these
materials and inhibit leaching of contaminants to the environment when they are disposed.
Concrete from Silos 1 and 2 structures will undergo gross decontamination, demolition,
size reduction, and packaging before being shi_pped off—site for disposal ét the NTS or an
appropriate PCDF. Silos 3 and 4 concrete stfucturés and other facilities (i.e., treatment
facilities, RTS, superstructures) will be removed from OU4 and disposed of in a manner
consistent with the approved OU3 ROD (FEMP 1996¢). Contaminated soil will also be ‘
removed and disposed in a manner. consistent with the approved OU5 ROD (FEMP 1996d).

Baseline cancer risks from current conditions exceed the 10 to 10° acceptable risk range.

Under the future land use scenario of continued federal ownership, the residual cancer risk

from Silos 1 and 2 will be reduced to less than 1 x 10%. There are no short-term threats

associated with the selected remedy that cannot be readily controlled. In addition, no

adverse cross-media impacts are expected from the remedy.

7-2
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7.2 Compliance with Applicable or Relevant and Appropriate Requirements

In accordance with Part 121 of CERCLA, the selected remedy will achieve a standard or
level of control consistent with all Federal and State of Ohio ARARs and TBCs. The
selected remedy will also be performed in accordance with all pertinent DOE Orders.
Appendix A provides a listing of the cherhical-, actioh-, and locatioﬁ-speciﬁc ARARs and

TBCs that are invoked by this remedy.

Removal, treatment by chemical stabilization, and 'shipm'ent for off-site disposal of Silos 1
and 2 material will be conducted in accordance with ARARs identified in this ROD
Amendment. Concrete debris from Silos 1 and 2 will be disposed off-site at the NTS 6r an
appropriate PCDF. Disposition of rubble and debris from Silos 3 and 4 and associated
facilities (i.e., superstructures, treatment facilities, and the RTS) will be performed in

accordance with the OSDF WAC, and will be conducted in accordance with the ARARs

identified in the OU3 ROD. Disposition of soils from Silos 1 and 2 will be conducted in

accordance with ARARs established in the OU5 ROD. Any interim storage of rubble and
debris or soils, prior to final disposition under the RODs for OU3 and OUS, respectively,
will be in accordance with ARARs identified in this ROD Amendment, pertinent DOE

Orders, and applicable site procedures.

Silos 1 and 2 material destined for remediation is by-product material as defined under
Section 11(e){2) of the Atomic Energy Act of 1954, and as such, is excluded from RCRA
regulation [40 CFR Section 261.4(a){4)]. By-product material, as defined by the AEA,
includes tailings or wastes produced by the extraction or concentration of uranium and

thorium from any ore processed primarily for its source material content (42 U.S.C. 2014).
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Since the Silos 1 and 2 material is excluded from regulation as solid or hazardous waste,

the requirements under RCRA are not applicable to Silos 1 and 2 RAs. However, based on

analytical data, the material is sufficiently similar to RCRA hazardous waste because

Silos 1 and 2 material .ekceeds toxicity characteristic levels for_ various toxicity
characteristic metals under RCRA. Therefore, certain substantive requirements of RCRA
are relevant and appropriate for management of the Silos 1 and 2 material, and are
included in the table of ARARs in Appendix A. The selected remedy will meet all relevant

appropriate RCRA requirements.

7.3 Cost Effectiveness

The selected remedial alternative has been determined to be protective of human health
and the environment, and to be cost effective. The estimated project cost for this remedy

is approkimatel-y; three-hundred '(300'") million dollars.

7.4  Utilization of Permanent Solutions and ‘Alternative Treatment Technologies or - -
Resource Recovery Technologies to the Maximum Extent Practicable

_ The EPA and the State of Ohiov have determined that the selected remedy for Silos 1 and 2

represents the maximum-extent to which permanent solutions and treatment technologies
can be used in a cost-effective manner. Of the alternatives that are protective of human
health and the environment and éomply with ARARs, the EPA and the State of Ohio have
determined that this selected remedy provides the best balance of tradeoffs among the
alternatives in terms of long-term effectiveness and permanence, reduction in toxicity,
mobility, or volume through treatment, short-term effectiveness, implementability, and
cost. The selected remedy also meets 'the statutory preference for treatment as a principle

element.
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Chemical stabilization and off-site disposal will provide permanent treatment for the Silos 1

and 2 material. By chemically binding the contaminants into a chemical stabilization

‘matrix, the mobility of the contaminants significantly reduces the leachability of metal

contaminants of concern to levels that are below RCRA regulatory thresholds. As a result,
the selected remedy would meet the CERCLA criteria for permanent solutions that requce

the toxicity, mobility, or volume through treatment.

7.5 Preference for Treatment as a Principal Element

The statutory preference for remedies that employ treatment as a principal element is
satisfied. By treating the .contents of Silos 1 and 2 in a chemical stabilization process, and
providing for management, including treatment and disposal, of contaminated debris and
soils consistent with the OU3 and OU5 RODs, the selected remedy mitigates the principal
threats posed by OU4 through the use of treatment technologies. The treatment provided
by chemical stabilization accomplishes a significant, permanent reduction in mobility of the

COCs.

7.6 irreversible and lrretrievable Commitment of Resources

Implementing the selected remedy will result in permanent commitment of on-property
land and associated natural resource services for material disposal at the FEMP site and

off-site at the NTS.

Soil at the FEMP site and the NTS will be disturbed by construction and excavation
activities. Many impacts will be temporary, pending completion of remedial activities and
restoration programs. Tﬁe implementation of the selected remedy will temporarily disturb
approximately 13,747 m? (17,981 yﬂ“) to 13,958 m? (18,257 yd®) of soil at the FEMP

site. All areas disturbed at the FEMP site will be regraded and revegetated.
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Soil at the NTS will be permanently disturbed for the disposal of chemical stabilized Silos 1
and 2 material. However, disturbance of soil will be in an area previously designated by
the NTS for low-level radioactive waste disposal (Area 5 Radioactive Waste Management

Site) as evaluated in the NTS-EIS.

The area of the FEMP designated for Silos 1 and 2 remedial activities has already been
industrialized, and does not provide a critical habitat for threatened or endangered species.
Therefore, the short-term disturbance of ‘land under the selected remedy is not anticipated
to impact biotic resources. The desert tortoise is fhe only threatened or endangered
species at the NTS. DOE-NV has evaluated the effects of the programs of the NTS-EIS on
the desert tortoise. Bec:;.\use disposal of chemical stabilized Silos 1 and 2 material will be
in an area previously designated for low-level radioactive waste disposal (Area #5),

disturbance of land at the NTS is not expected to impact biotic resources.

The selected remedy is not anticipated to adversely impact wetlands and associated

natural resource services. Long-term direct impacts to the floodplain resulting in changes
of flood elevations will not occur. Engineering controls would be implemented to minimize
or eliminate any indirect impacts. The NTS does not have any designated wetland areas or

floodplain areas.

The implementation of this alternative is expected to have minor impacts on the surface
water hydrology at the NTS. The NTS lies in an arid region with little rainfall; continuously

flowing streams are nonexistent at the NTS.

7-6
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Through erosion control and dust suppression, transport to adjacent surface water bodies
of contaminants disturbed during remediation at the FEMP is not expected. Surface water
near the site would be monitored during remediation in accordance with the existing

National Poliution Discharge Elimination System permit to assess potential impacts to the

water from remediation. Because material would always be contained, remediation

activities would not be expected to increase the release of contaminants to the

groundwater.

It is assumed that resources for remedial work will be purchased within the consolidated
metropolitan statistical area (CMSA), resulting-in a minor beneficial impact to the CMSA in
the short-term. Furthermore, the removal of the Silos 1 and 2 material reduces impacts to

population and economic growth in the area.

.Since 1951, primary land use on the NTS has been nuclear weapons testing and low-level

radioactive waste disposal for on-site and off-site DOE-affiliated generators. The NTS is
surrounded on the east, north, and wést sides by public access exclusion zones (e.g. Nellis
Air Force Base Bombing and Gunnery Range)'. This area provides a buffer zone between
the test areas and public lands of 24 to 105 kilometers (15 to 65 miles}). The off-site
areas adjacent to the NTS are predominantly rural; hence, aesthetic impacts are not
expected to change. Therefore, disposal activitigs éssociated with the selected remedy do

not impact socioeconomics or land use at the NTS.

7-7
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8.0 COMMUNITY PARTICIPATION

8.1 Community Acceptance

Community acceptance is one of the criteria that DOE and EPA are committed to
considering during the decision-making process for selecting a remedy for the Silos 1
and 2 material. The NCP specifies that the public must be provided the opportunity for
input in ;election of RAs. Specifically, the NCP [40 CFR 'Section 300.435{c)(2)(ii)]
specifies that proposed amendments to the ROD and information supporting the decision
be made available for public comment. This interaction with the community is critical to

the CERCLA process and to making sound environmental decisions.

To augment public involvement throughout the decision-making process, the DOE-FEMP
chartered the Critical Analysis Team (CAT). The CAT, which is comprised of three
independent technical and process oriented leaders, is focused on evaluating the technical
basis and objectivity of the development and evaluation of the remedial alternatives.
Through their development, the revised Silos 1 andA 2 FS, the PP, and this ROD
Amendment, have considered input of the CAT. The CAT has provided independent
feedback to the public on its technical evaluation of the documentation supporting. this

ROD Amendment (FS, PP, POP test reports).
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During the decision-making process documented in tHis ROD Amendment, DOE has
actively informed and solicited feedback from stakeholders. The DOE has sponsored
several community briefings and workshops both locally and at the NTS to share the data
supporting the evaluation of alternatives in the revised FS and PP. In addition, the DOE
has sponsored formal public hearings regarding the PP both locally and at the NTS in an
effort to provide the public a forum to provide verbal comments on the preferred
altérnative identified in the PP. Table 8.1-1 presents a summary of these public

involvement opportunities.

B LR e A et IR ot

FEMP/Decem_ber 1997

Presentation of Proof of Principle testing data’ | FEMP/July 13, 1999

Summary of Detailed Analysis of Silos 1 and 2 FS FEMP/October 12, 1999

Fernald Citizens Advisory Board (FCAB) FEMP/October 14, 1999

FS overview with FCAB : FEMP/November 4 and 6, 1999
’?;mmary of Comparative Analysis of Silos 1 and 2 FEMP/November 17'-1999
Nevada Test Site Citizens Advisory Board Summary | Las Vegas, Nevada/December 1,
of Silos 1 .and 2 FS Comparative Analysis 1999 -

FCAB Proposed Plan Summary FEMP/December 6, 1999

Formal Public Hearing on Silos 1 and 2 PP - FEMP/April 25,2000

Formal Public Hearing on Silos 1 and 2 PP Las Vegas, Nevada/May 3, 2000

@
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The DOE and EPA have considered all public comments on the preferred alternative
identified in the PP in preparing this ROD Amendment. All written and verbal comments
received during the public comment period have been summarized and responded to in the

Responsiveness Summary section of this ROD Amendment (Appendix B).

8.2 - Community Participation

The community is encouraged to read and provide comments on the ROD Amendment for
Silos 1 and 2. This ROD Amendment puts forth a selected RA alternative for the Silos 1
and 2 material based upon the content and conclusions of the FS and PP, as well as input

provided by the EPA, OEPA, and stakeholders.

The revised FS for Silos 1 and 2, PP, ROD Amendment, and other supporting documents

are available from the Administrative Record, located at the PEIC and at the EPA . offices in

‘Chicago, lllinois. Addresses for these Administrative Record locations are provided below.

The dates for the comment period have been announced in the local media and are posted

at the Administrative Record locations; addresses and hours are as follows:

Public Environmental Information Center U.S. EPA Region V.

10995 Hamilton-Cleves Highway 77 W. Jackson Blvd.

Harrison, Ohio 45030 - Chicago, lllinois 60604
513-648-7480 312-886-0992

Monday, 7:30 a.m. to 8 p.m. Monday - Friday, 8 a.m. to 5 p.m.

Tuesday - Thursday, 7:30 a.m. to 5 p.m.
Friday, 7:30 a.m. to 4:30 p.m.
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Your comments may be submitted by mail to:

Mr. Gary Stegner ' Mr. James A. .Saric
U.S. Department of Energy U.S. EPA, 5HRE 8J
Fernald Area Office 77 W. Jackson Bivd.

P.O. Box 398705 Chicago, lllinois 60604
Cincinnati, Ohio 45239-8705 . B

513-648-3131 ' 312-886-0992

The OEPA is participating |n the RI/FS and RA processes at the FEMP. For additional
information concerning the state’s role in the cleanup process at the FEMP or regarding the

specifics of the revised FS and PP contact:

Tom Schneider ,
Ohio Environmental Protection Agency
401 E. Fifth Street

Dayton, Ohio 45402-2911 ‘ . ‘

513-285-6466.
For additional information on public participation activities related to the revised Silos 1
and 2 FS, PP, or the FEMP site, visit the DOE-FEMP website at http://www.fernald.gov/.

8.3 Post-ROD Amendment Community Participation

Historically, the public has played a fundamental role in'shaping the path forward for the
Silos Project. DOE will sustain the same level of public involvement throughout the
implementation of the Remedial Design/Remedial Action (RD/RA) activities, as was proven

effective during the revised FS/PP and ROD Amendment process.

DOE is committed to maintainiﬁg public involvement through completion of the Silos 1 and
2 RD/RA activities. Per requirements under the NCP (40 CFR Section 300.435), DOE at a

minimum will:

8-4
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Upon completion of the final engineering design, prepare a fact sheet describing the
RD (40 CFR Section 300.435).

Provide a public briefing upon completion of the final engineering design and prior
to the beginning of the RA (40 CFR Section 300.435).

Continue to provide project status through the Monthly Progress Briefings. -

<END OF SECTION>
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APPENDIX A

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS/
TO BE CONSIDERED CRITERIA FOR MANAGEMENT OF THE

SILOS 1 AND 2 MATERIAL
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ACRONYMS AND ABBREVIATIONS

ARAR applicable or relevant and appropriate requirement
BMP Best Management Practice

CAA Clean Air Act '

CFR Code of Federal Regulations

coc constituent of concern

CWA Clean Water Act

DCG : derived concentration guide

DOE U.S. Department of Energy

EDE -effective dose equivalent

FEMP Fernald Environmental Management Project

mrem milliroentgen per equivalent man

NEPA National Environmental Policy Act

NPDES National Pollution Discharge Elimination Syste
NTS Nevada Test Site :
-NWP Nationwide Permit

OAC Ohio Administrative Code

ORC Ohio Revised Code

ou operable unit

pCi/L picoCuries per liter

RCRA Resource Conservation and Recovery Act, as amended
ROD Record of Decision

TBC to be considered

TSD : -treatment, storage, and disposal. . . .. . e e e
pCi/L microcurie per liter

WAC waste acceptance criteria
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OVERVIEW

Appendix A presents a summary of applicable or relevant and appropriate requirements/to
be considered criteria (ARARs/TBCs) associated with fhe remedial action selected for
Silos 1 and 2 material. These tables group the ARARs/TBCs according to type (i.e.,
Chemical-specific, Location-specific, and Action-specific) and by governing regulatory act
[e.g., Clean Air Act (CAA), Clean Water Act (CWA), Resource Conservation and Recovery
Act, as amended (RCRA), etc.). The tables identify the regulatory requirement, a brief
description of the requirement, and the classification of the ARAR/TBC. ‘

Removal, treatment by chemical stabilization, and shipment for off-site disposal of Siios 1
and 2 material will be conducted in accordance with the. ARAﬁs identified in this Record of
Decision (ROD) Amendment. Concrete debris from. Silos 1 and 2 will undergo gross
decontamination, demolition, size reduction, and packaging prior to shipment off-site for
disposal at the Nevada Test Site (NTS) or an appropriately licensed commercial disposal
facility. Disposition of rubble and debris from Silos 3 and 4 and associated facilities (i.e.,
superstructures, treatment facilities, and the_ Radon Treatment System) will be pgrformed
in accordance with th; On-site Disposal Faéility ‘Waste Acceptance Criteria (WAC), and

will be conducted in accordance with the ARARs identified in the Operable Unit 3 (OU3)

_ROD. Disposition of soils from Silos 1 and 2 will be conducted in accordance with ARARs

established in the Operable Unit 5 (OU5) ROD. Any interim storage of rubble and debris or
soils, prior to final disposition under the RODs for OU3 and OUS5, respectively, will be in

accordance with‘ ARARs identified in this ROD Amendment, pertinentv Department of

A Energy (DOE) Orders, and applicable site procédures.
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ARAR
AWR
CERCLA

CFR
CoC
DOE

DOE-NV .

DOT
EPA
ESD
FCAB
FEMP
FRESH
FS
NCP
NTS
NTS-CAB
OEPA
ORNL
OSDF
ou
PA
POP .
PP
RCRA
RFP
RI
ROD
TCLP
WAC

applicable or relevant and appropriate requirement

Accelerated Waste Retrieval

Comprehensive Environmental Response, Compensatlon and Llablhty Act,

as amended

Code of Federal Reguiations
constituent of concern

U.S. Department of Energy

U.S. Department of Energy-Nevada Field Operations .

Department of Transportation
U.S. Environmental Protection Agency

‘Explanation of Significant Differences
- Fernald Community Advisory Board

Fernald Environmental Management Project
Fernald Residents for Environmental Safety
Feasibility Study

and Health

Nationa! Oil and Hazardous Substances Pollution Contmgency Plan

Nevada Test Site

Nevada Test Site Commumty Advisory Board

Ohio Environmental Protection Agency

 Oak Ridge National Laboratory

On-site Disposal Facility -
operable unit
performance assessment
Proof of Principle

" Proposed Plan

Resource Conservation and Recovery Act as amended

Request for Proposal

Remedial Investigation

Record of Decision

Toxicity Characteristic Leaching Procedure
waste acceptance criteria
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B.1.0 PURPOSE

A_s stated in the U. S. Environmental Protection Agency (EPA) Guide to Preparing
Superfund proposed Plans, Records of Decision, and Other Remedy selection Decision
Documents (EPA 1999), the responsiveness summary serves three important purposes:
First it provides the U. S. Department of Energy (DOE) with information about community
preferences regarding both the proposed remedial alternative and general concerns about
the site. Séc’on&; it demonstrates -how public and 'support agency comments were
integrated' into the decision-making process. Third, it allows DOE to formally respond to

public comments.

This Responsiveness Summary has been prepared to meet the requirements of Sections
113(k)(2)(B)(iv) and 117(b) of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980, as amended (CERCLA). As the Iead agency at the Fernald
Environmental Management Project (FEMP), DOE is required to respond “...to each of the
significant comments, criticisms, and new data submitted in written or oral presentations”

on the Revised Proposed Plan for Remedial Action at Silos 1 and 2 (revised PP).

In addition to CERCLA, this Responsiveness Summary has been prepared pursuant to other

requirements, including:
* The 1991 Amended Consent Agreement between DOE and the EPA;

° The 1997 Agreement Resolving Dispute Concerning Denial of Request for
Extension of Time for Certain OU4 Milestones;

. National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40
Code of Federal Regulations (CFR), Part 300;
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® . Community Relations in Superfund (Handbook), January 1992, EPA
540-R-92-009; and ' '

. A Guide to Preparing Superfund Proposed Plans, Records of Decision; and
- Other Remedy Selection Decision Documents, July 1999, EPA
540-R-98-031.

This Responsiveness Summary is used as the mechanism for DOE to identify and
document the public involvement with the Revised Feasibility Study for Silos 1 and 2
(rewsed FS), revnsed PP, and Supplement Analysns After public comments and concerns
had been formally submitted to DOE in oral and written form, the comments were
summarized into issue statements and responded to accordingly. The actual written

comments received are included in Attachment B.1 of Appendix B.

Section B.2.0 of this ‘Responsiveness Summary glves an overvnew of the public’s

mvolvement in the: development and approval of the revised FS revnsed PP, and.

Supplement Analysns ‘Section B.3.0 discusses the development of the issue statements ‘

and presents the public concerns and DOE responses.

<END OF SECTION>
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B.2.0 COMMUNITY PARTICIPATION FOR SILOS 1 AND 2

B.2.1 Public Comment Period -

The DOE recently held a public comment period from April 3 through May 18, 2000, for
interested parties to comment on the modified selected remedy for the Silos 1 and 2
material within Operable Unit 4 (OU4) at the FEMP in Fernald, Ohio. In addition, two
public hearings, oné in Fernald, Ohio {April 25, 2000) and the other in Las Véga’é,'Nevada
(May 3, 2000) were held to provide the public with a forum to submit oral comments on
the proposed revised remedy.' The public comment period was held in accordance with
Section 117 of CERCLA. |

.The purpose of this Responsiveness Summary is to document DOE’s responses to

comments received during the publié comment period. These comments were considered
before selecting the final remedy for the Silos 1 and 2 material, which is detailed in this

amendment to the Record of Decision (ROD)."
B.2.2 Community Involvement -

DOE is responsibje for conducting the community relations for the FEMP. A community
relations program was established for the FEMP in 1985 to provide information about the

site fegarding updates and progress of the clean-up activities.
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In November 1993, DOE implemented a public participation program at Fernald to involve
community members and other interested parties in the decision-making process at the
site. This Fernald Community Advisory Board fFCAB), formerly known as the Fernald
Citizens Task Force, was chartered to provide ‘DOE, EPA, and Ohio Environmental
Protection Agency (OEPA) with recommendations about cleanup solutions and future
courses of action at the FEMP. These efforts, along with the community relations
activities required by CERCLA, reflect DOE’s intent to fully involve the community in the

decision-making process.

More recently, DOE-has encouraged public inspection and informal comment-on drafts of
the revised FS and revised PP documents, prior to EPA approval. This approach has
provided a genuine opportunity for stakeholders to identify issues, voice their concerns,

and learn about proposed clean_-up plans for Silos 1 and 2 Amateri:al. ‘The informal

.opportunity for the public to provide input enabled DOE to address stakeholder questions

and concerns in advance of the formal public comment period.

Two Administrative Records, located at the Public Environmental Information Center in
Harrison, Ohio and EPA Region V offices in Chicago, lllinois have been established to
provide an information repository on the deciéion-making brocess for interested members

of the public.

During the decision-making process documented in this ROD Amendment, DOE solicited -
feedback and informed stakeholders. The DOE sponsored several community briefings and
workshops both locally and at the Nevada Test Site (NTS) to share the data supporting the
evaluation of alternatives in the revised FS and revised PP on an informal basis. In
addition, the DOE has sponsored formal public hearings regarding the revised PP both
locally and at the N7S to provide the public a forum to submit oral comments on the
preferred alternative ictentified in the revised PP. Table B.2-1 presents a sum:~ary of these

public involvement op rtunities.

B.2-2
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T

Meeting Topic

Location/Date

CESEES SN ﬂ\”'ﬁ‘“ﬁ?ym}“"}‘ii?ﬁm‘:}% e RN L R AT A A AT U 1 I e RORSEE

Preliminary Screenlng of Alternatives

FEMP/December 1997

Presentation of Proof of Principle testing data

FEMP/July 13, 1999

Summary of Detailed Analysis of Silos 1 and 2 FS

FEMP/October 12, 1998

FCAB o - R

FEMP/October 14, 1999

FS overview with FCAB

FEMP/November 4 and 6, 1999

Summary of Comparative Analysis of Silos 1 and 2
FS

FEMP/November 17, 1999

Nevada Test Site Citizens Advisory Board (NTS-
CAB) Summary of Silos 1 and 2FS Comparatlve
Analysis

Las Vegas, -Nevada/December 1,
1999

FCAB Proposed Plan Summary

FEMP/December 6, 1999

Formal Public Hearing on Silos 1 and 2 revised PP

FEMP/April 25,2000

Formal Public Hearing on Silos 1 and 2 revised PP

Las Vegas, Nevada/May 3, 2000

<END OF PAGE>
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To augment public involvement throughout the revised Silos 1 and 2 remedy decision-
making process [i.e., Proof of Principle (POP) testing, revised FS, revised PP], the DOE
utilized an independent technical review team comprised of technical and process experts

to objectively review and evaluate the remedial alternatives.
B.2.3 Public Meetings

Written.transcribts of -;he public hearings conducted on April 25, ZOOO_at the Alpha
Building, Classroom D, Harrison, Ohio and on May 3, 2000 at the DOE’s Nevada Support
Facility, Sedan Conference Room, Las Vegas, Nevada are attached in Attachments B.l and

B.ll, respectively.

<END OF PAGE> .
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B.3.0 SUMMARY OF ISSUES AND RESPONSE

The revised FS (including the Supplement Analysis) and revised PP were released for public

comment on April 3, 2000. The DOE reviewed all written and verbal comments submitted

“during the public comment period. Upon review of these comments, it was determined

that no significant changes to the remedy, as was originally identified in the revised FS

and revised PP, were necessary.

This Responsiveness Summary document addresses on the formal comments submitted
during the public comment period and oral comments received during the April 25, 2000
public hearing held in Harrison,_ Ohio .and the May 3, 2000 public hearing held in Las
Vegas, Nevada. W.ithin this Respbnsiveness Summary, verbal and written comments (see
Attachments B.I - B.IiI) were categorized into significant issues. For each of these issues,
an issue statement has been prebaredb that addresses the concerns expressed by the
commentors. . In many instances, the issue statements are paraphrased from the original
comments to succinctly represent the combined concerns of several commentors. The
issues resulting from formal comments have been compared with the questions raised
durihg the public question' and answer sessions to ensure that all significant issues are

represented by the issue statements.

For the purpose of developing issue statements, a comment is considered significant if it

involves:
. The definition of the preferred alternative;
. Public or state acceptance of the preferred alternative;
) The implementation or impacts of the preferred alternative;’
. Conclusions drawn from evaluations or assessments provided within the

document;

B.3-1
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° Safety of the work performed; or the
. Enforceability of the decision reached.

At the end of each issue statement, the specific comment letter(s) or oral comment(s) -in-
which the issue was raised is identified in parentheses. Each comment is provided an
alphabetic identifier. These comments are also part of the administrative record for this
'actioh. Table B.3-1 provides a cross-reference of the alphabetic identifiers with the
commentors. A reference to Attachment B.l indicates a verbal comment submitted at the
Public Hearing held April 25, 2000 at Fernald. A refefence to Attachment B.Il-indicates a
verbal comment submitted at the Public Hearing held May 3, 2000 at the NTS. A
reference to Attachment B.llII indicates a written comment submitted during the Public

Comment Period held between April 3 and May 18, 2000.

<END OF PAGE>
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A

Commentors expressed concern over the durability of the chemical stabilized
wasteform both during a highway accident and .in regard to long-term

protectiveness to human health and the environment after disposal.

Both vitrification and chemical stabilization result in a treated waste that

provides protection of human health and the -environment. As documented

in the Remedial Investigation/Feasibility Study (RI/FS) for OU4, the principal
chemical constituent of concern for Silos 1 and 2 material and the focus for
stabilization of the material is lead, whose concentration in leachate can
exceed limits prescribed under the Besource Conservation and Recovery Act,
as amended (RCRA). Beth technologies stabilize lead by chemically
converting it into a leach-resistant form. -Based on this chemical conversion
alene, both technologies show the ability to reduce the leaching of lead to
meet dispesal facility requirements when analyzed using the Toxicity
Characteristic Leaching Procedﬁre (TCLP). Long-term protection of human
health an}i the environment at the NTS is dependent on the ability of the

technologies to reduce leaching by chemically converting the lead into a.

leach-resistant chemical form not -the phyeical integrity of the solidified

wasteform.

B.3-11
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In addition, as part of the evaluation of transportation risk, the DOE

-

evaluated the risk to the public resulting from a transportation accident using
the RADTRANS® computer model. .The resulting risk numbers were based
on the probability of an accident occurring during transportation combined
with the probability of the accident resulting in release of material from the
container. Because the chemical stabilization alternatives result in a greater
number of shipments, the resulting risk from a potential accident is greater
than that for vitrification. However, the resulting incremental lifetime cancer

risk from a potential accident for each alternative is within the CERCLA

O ®© 0 N O O H W N

-—

guidelines.

—-—t
—

Issue: B

12 Comment: Concern was raised over the completeness of the cost estimate. In
13 particular, a concern was raised regarding the potential costs for the addition ‘

14 of a-wastewater treatment facility for the CHEM2 alternative. -

15 Response:' Although cost-effectiveness is a key factor in selecting the remedy for Silos 1

16 and 2 material, the difference in estimated cost of the chemical stabilization
17 ) and vitrification alternatives was not of sufficient magnitude to be a
18 ° discrim‘in’ating factor between the alternatives. Any potential costs of a
19 ~ wastewater treatment facility for the CHEMZ alternative would not modify
20 ‘ this determination.

B.3-12 o ‘."
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The total estimated cost for the wastewater treatment system associated
with the CHEM1 process option is approximately $700,000. This includes
the.costs associated with engineering, procurement, -construction, and
operation of the facility, as well as transportation and disposal of
wastewater treatment bag filters. In the event the CHEM2 process option
would require a water treatment system, it would be conceptually very
similar to the one described in the CHEM1 process. Assuming similar
operational costs as-those estimated for the CHEM1 process .option results
in an increase of approximately $700,00C (0.2% of the current estimated
total cost fqr implementing CHEM2) to fhe total cost of the CHEM2 process

option.
C

Concern was raised regarding the DOE’s commitment to minimizing the

volume of waste generated by the selected treatment technology.

It is DOE policy, in accordance with Executive Order 12856, whenever
feasible to épply pollution prevention and waste minimization principles into
the design and operation of all its facilities. Accordingly, the technical
specification for the Request for Proposal (RFP) to be issued for this project
contains provisions for the future contractor to incorporate pqllution
prevention and waste minimizatioﬁ features during the design effort. One of
the evaluation criteria to be used in selecting the future contractor is the
degree to which his design exhibits minimization of primary and secondary
wastestreams. As part of the CERCLA‘remediaI design process EPA and

OEPA will have the opportunity to review and approve the Contractor's

' desig.n.

B.3-13
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D

The decision-making procéss for the Silos 1 and 2 treatment remedy should
consider the potential medical benefits that the 10 pounds of radium-226 in

the Silos 1 and 2 material may have to offer.

The DOE has taken positive steps to move forward with both the clean up
plans for the radium-bearing S'i!os‘ }1 and 2 material at the FEMP and to assist
the medlcal conI\mu-nityl wnth 'éfforts:to 'ﬁr.\a-\;/ays to identify radium sdurceé
that may be available to re;searchers without impacting the EPA-mandated
clean-up schedule. The DOE’s Office of Nuclear Energy’s Isotope Productidn

and Distribution Division has monitored the progress and supported the

“medical community’s radiotherapy research efforts since the potential

opportunities were first reco'gnized in 1995,

While the actual future need for radium-226 is not yet certain, there are
significant issues which would need to be addréssed to determine the
feasibility for recovery of the 10 pounds of radium-226 from the
20,000,000 pounds of Silos 1-and 2 material for medical research. The
issues which include: 1) Determining if the radium-226 can be separated
from Silos 1 and 2 material in a medically usable form; 2) ldentifying the risk
to workers, the public, and the environment posed by recovery of radium-

226; and 3) Quantifying the costs for recovery of radium-226.

The Silos 1 and 2 material is the most radioactive waste at the FEMP site

and the top priority in the overall cleanup. The CERCLA mandate to protect

- human health and the environment requires that DOE move forward with

efforts to clean-up the FEMP site and make the surrounding community a
safer place to live. Therefore, DOE is moving forward with implementation

of the chemical stabilization technology for the remediation of Silos 1 and 2

B.3-14 -
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material. However, DOE Office of Nuclear Energy Isotope Production and

Distribution will continue to monitor the progress and maintain its support of

~ utilizing radioactive material in cancer research.

On June 9, 2000, DOE issued a news release announcing steps to expand
the Energy Department’s capacity to provide the bismuth-213 isotope

extracted from radioactive materials used in nuclear activities to be used in

_clinical trials for the treatment of several forms of cancer. Plans call for

increasing the supply of the isotope bismuth-213, a decay product of
uranium-233 currently in storage at the DOE’'s Oak Ridge National
Laboratory (ORNL), and make it available for use in an expanded cancer

treatment research project.

In the near-term, as funds are available, the DOE plans to increase the
s.u'pply of the bismuth-213 by up to. 30 percent over the next year and hopes
to double its supply by 2002. Initially, the DOE plans to use the existing
extraction and process line at ORNL. The DOE is also planning some long-
term actions that would allow for future decisions on the extraction of

additional isotopes from larger quantities of uranium-233 at ORNL.

<END OF PAGE>
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1 Issue: E

N

Comment: Concerns were expressed that the implementation of the selected remedy be
performed in manner protective of human health . (both worker and the

public) and the environment.

5 Response: The contract for the rerrtediation of the Silos 1 and 2 material will require the
6 Contractor to implement the selected remedy in accordance with applicable
7 o and relevant and appropriate requwements (ARARs) to be considered
8 criteria, and other requirements [i.e., Occupational Safety and Health
9 - Administration, Department of Transportation (DOT)] that are protective of
10 human health (both workers and the leblic) and the environmertt. These
11 requirements are identified in the ROD Amendment and the RFP. DOE, the
12 OEPA, and EPA will all oversee remediation operations to ensure the
13 compliance with identified requirements and ensure protection of 'human‘
14 health and the environment is maintained. '

15 Issue: F

16 Comment: Concern was expressed that the treated Silos 1 and 2 material not be

17 - disposed in the FEMP OSDF, in the event the NTS was closed for disposal.

18 _Response: Treated Silos 1 and 2 waste and debris from the concrete structures of

19 Silos 1 and 2 are specifically excluded from on-site disposal by the WAC for
20 the OSDF. Therefore, neither treated Silos 1 and 2 waste nor concrete
21 structures of Silos 1 and 2 can be disposed in the OSDF. Treated Silos 1
22 and 2 waete and debris from concrete structures of Silos 1 and 2 must be
23 dispesed at either the NTS or an appropriately permitted commercial disposal
24 facility.

B.3-16 . ('.
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During the evaluation of vitrification, more emphasis could have been given
to the experience of the commercial glass industry in the areas of short-term

effectiveness and implementability.

It is DOE’s position that the 15 tons per day melter design, proposed in the

revised FS, exceeded the known limit of the joule-heated vitrification

“technology’s demonstrated capability on similar wastestreams to Silos 1

and 2 material by a factor of 3 (M-Area melter was 5 tons per day). DOE
recognizes that joule-heated vitrificéﬁon commercial glass plants routinely
oberate,rat prbduction rates in excess of 100 tons pér day. However, fu"
credit :for this experience cannot be recognized since the commercial
glassmaking feedstreams aré very homogeneous to ensure quality control.
DOE, Fluor Fernald, Inc., EPA, and OEPA did not elect to accebt the
increased risk associated with the higher capacity melters for use in freating
heterogeneous radioactive or hazardous wastestreams, since none have

been demonstrated at this time.

A comment was raised in regard to the evaluation of energy consumption in

comparing vitrification and chemical stabilizations.

<END OF PAGE>
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Response: Energy consumption is evaluated as a sub-criterion to the NCP criterion of
| implementability. Based on the evaluation of the two technologies energy
consumption was not considered a discriminatihg factor. From ,an

operations viewpoint, vitrification is a greater consumer of energy than

chemical stabilization due to the high operating temperatures and energy

needs. However, chemical stabilization is a greater consumer of eﬁergy

when evaluating transportation of treated waste to the NTS due to the larger

volume of treated waste produced. The advantages displayed by chemical

stabilization during operation and the advantages displayed by vitrification

with transportation of treated waste negate each other resulting in energy

- O W 0 N O 6 B WN =

consumption being a non-discriminating factor.

12 Issue: | _ ‘

13 Comment: The rationale for storage of radioactive waste at the NTS should not be

14 supported because of the isolation of Southern Nevada (which is changing
15 . rapidly) but rather because the disposal facility will be designed to ensure

16 ' that the resident population potentially impacted will be protected.

<END OF PAGE>
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In letter dated August 10, 1999, from Frank Di Sanza, DOE-Nevada Field
Operations (NV) to Paul Liebendorfer, Division of Environmental Protection,
the State of Nevada .concurred that Silos 1 and 2 material should be
considered small quantity 11(el{2) byproduct material per DOE Order 435.1.
As such the letter states that acceptance of the Silos 1 and 2 material for’
disposal be contingent upbn its ability to meet the NTS WAC. By stating t;me
disposal requirements must be met, means the 11(e)(2) byproduct material
must be included in the performance assessment (PA) and composite
analysis of the NTS, that adequate cbntrols are established for the
wastes’tream based on the evalﬁations, and the minimum disposal
requirements be _fnet. DOE Guidance 435.1-1 uses the Fernald silo material
as an example to illustrate this by'stéting, “Sufficient capacity is available to
dispose of the amount of the waste to be generated. The waste is included
in the performance assessment and composite analysis, and controls' are
established. These include provisions for stabilizing the waste and placing it
in sbecially designed boxes,‘fqr additional anélysis of the cover that will
eventually be placed on the dispbsal unit used, and for additional information
in the records for the disposal facility concerning the nature of the waste in

this specific disposal unit.”

Long-term effects of waste disposal and necessary engineering and
administrative contl;ols that need to be incorporated into the design of the
disposal cell will be determined based on results of a PA conducted by the
NTS. The NTS has previously conducted a PA on the Area #5 Radioactive
Waste Management Site (Area #5). The PA» resulted in the establishment of
volumetric radionuclide concentration limits for acceptance for disposal in
Area #5. In addition, the PA indicated that the.risk of potential exposure to
the public from waste disposal activities through surface water is not

significant.
B.3-19
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An informal review of the Area #5 PA indicates that chemically stabilized
Silos 1 and 2 waste would meet the radionuclide concentration limits. Upon

' design of the treatment process for Silos 1 and 2, a final review of the
treated Silos 1 and 2 waste against the Area #5 concentration limits will be
conducted to confirm Area #5 at the NTS remains suitable for dispdsal of
treated Silos 1 and 2 waste. If the treated Silos 1 and 2 waste would fail to
meet the radionuclide concentration limits for Area #5, a PA specific to the
“¢haracteristics associated ‘with treated Silos 1 and 2 waste would be
cbnducted by the NTS to demonstrate the selected disposal location and
configUratio_n meets the long-term performéncé objectives specified by DOE _
Order 435.1. | |

- O W 00 N O O » W N
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Issue: J

13 Comment: 'The revised PP should document how the Chemical Stabilization process ‘

14 proposed at Fernald will, if selected, avoid the degradation that occurred at

15 the Rocky Flats facility. -

16  Response: Based on the “Proceedings of the Workshbp on Radioactive, Hazardous,

17 and/or Mixed Waste Sludge Management,” dated January 1992, the primary
18 reasons for some of the Rocky Flats “Pondcrete” product failures were
19 ~ problems with quality control and process control requirements.

B.3-20
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Strict quality control and process control requirements will be incorporated
into the contract for remediating Silos 1 and 2 material. The RFP for the
remediation of the Silos 1 and 2 material will require the Contractor to
demonstrate their proposed formulation through treatability testing before

beginning actual treatment operations. The Contractor would be required to

~implement a process control philosophy (i.e., sampling and analysis, quality

control, and configuration management) based on its process treatment

formuia chemistry to ensure the treated waste meets the NTS WAC.
K

Since the majority of Fernald shipments may occur during the same time
frame as shipments from other sites, DOE needs to evaluate these
shipments in a cumulative sensé.. In addition to listing shipments from
Fernald, DOE must provide informétion'to enablé the public to understand
the totality of shibments from DOE sites to the NTS to enable the public and

governmehts to understand how these shipments add to the risk.

The “Final Environmental Impact Statement for the Nevada Test Site and
Off-site Locations in the State of Nevada,” Appendix |, dated August 1996,
evaluated the risk to the public resulting from the transportation of
radioactive waste to the NTS. The “Record of(Decision: Environmental
Impact Statement for the Nevada Test Site and Off-site Locations in the

State of Nevada” states:

B.3-21
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“Impacts from vehicle transportation of materials to and from the Nevada
Test Site have been analyzed, including Defense Program nuclear material
and waste management activities related to radioactive wastes and
hazardous materials. The majority of the postulated injuries and'fatalitie_s in
this analysis would be a result of traffic accidents and vnot a result -of
exposure to the transported material or waste. The results' of the
transportation risk analysis show that the human health risks from the
transportation of material or waste are low under any alternative, and are
not significant contributors’fo the total risk from all operations:under- ihes’é

alternatives.”

DOE is committed to the safe transport of treated Silos 1 and 2 waste to the

-NTS for disposal. Prior to leaving the FEMP, all shipments would 4bé

inspected (e.g., surface radiation levels, proper secu'ring of package) to

ensure the packaging complies with DOT requirements for shipping

radioactive “material (49 CFR Part 173 Subpart 1). The routes have been

selected in accordance with DOT regulations that require routes be selected -

based on their ability to minimize radiological risk (49 CFR Section 379.101),

and are consistent with those routes agreed upon by DOE and stakeholders.

Community acceptance, of course, should be more than the statements of
those attending public héarings. It should be the total record of meetings
with communities and stakeholders. The record of community acceptance
should be derived from a number of sources and not merely the resuits of

one hearing.

@
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DOE has included public involvement throughout the remedy selection
process. Public invblvemeht has inclpded observatioln of the POP Testing
and review of POP fest reborts and the revised FS design basis by an
independent technical review team, who provided feedback to the public_. In
addition, public briefings have been held throughout the remédy selection .
process at both the FEMP and Las Vegas, Nevada. Througﬁout the process
DOE has discussed and incorporated those issues deemed to be important to
stakeholders.” Table 9.1-1 of the revised PP presents a summary of the}
public involvement opportunitie_s in the remedy selection proceés for Silos 1

and 2.

In addition to the public having the opportunity to provide oral comments at
the April 25 and May 3, 2000, public hearin.gs, the public has been provided
the opportunity to provide written comments between April 3 and May 58,
2000 as part of the public review process. DOE also conducts monthly
briefings with the public to provide status of remediation activities at Fernald

and to provide the public the opportunity to voice concerns.
M

Concerns were raised in regard to minimizing risk to the ‘public during

transportation. This included evaluating intermodal transportation.

DOE is committed to the safe transport of treated Silos 1 and 2 waste to the
NTS for disposal. Prior to leaving the FEMP, all shipments would be
inspected (e.g., surface radiation levels, proper securing of package) to
ensure the packaging complies with DOE requirements for shipping
radioactive material (49 CFR Part 173 Subpart I. The routes have been

selected in accordance with DOT regulations that require routes be selected

B.3-23
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based on their ability to minimize radiological risk {49 CFR Section 379.101),

and are consistent with those routes agreed upon by DOE and stakeholders.

The FEMP has an established shipping program to the NTS using direct truck

shipments. Therefore, for costing purposes, the evaluation assumed dir_ect
truck shipmenté to the NTS. Although costs associated with intermodal
transport were not evaluated as part of this revised FS, the potential risks

associated with intermodal transport were evaluated as part of Appendix E,

- Summary of Packaging and Transportation Evaluation, of the revised FS.

N

Comments were made in regard to evaluation of risk to workers and the
public in comparing vitrification and chemical stabilization. In particular, it
was stated that safety record in the commercial glass makmg industry

should be considered in the evaluatlon

<END OF PAGE>
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In the evaluation of risk to workers and the public, vitrification displayed an
advantage over chemical stabilization in regard to risk to the public during
transportation. This is due to the volume reduction associated with
vitrification resulting in fewer shipments. However, the advantages
displayed by vitrification in regard to transportation risk are outweighed by
the advantages displayed by chemical stabilization over vitrification in regard
to worker risk. As part of the evaluation process an occupational_hazard
analysis was performed on the each alternative. Based on the analysis it
was determined that chemical stabilization presented fewer physical hazards
to workers. Because vitrification is a more complex process in relation to
chemical stabilizatio'n, it presents more physical hazards to workers that

must be managed through either engineering or administrative controls.
o)

The remediation of Silos 1 and 2 material needs to include environmental
health physics analysis focusing on all radionuclides, but particularly on

radium-226 and releases of radon-222, in Silos 1 and 2 material.

DOE agrees that environmental monitoring is an important aspect of ensuring
protection of human health and the environment during remediation
activities. The DOE has evaluated the current radon monitoring
configuration. in the Silos Project Area. The evaluation considered the
upcoming remediation activities of Silo 3, the Accelerated Waste Retrieval
(AWR) Project and the full-scé|e Silos 1 and 2 remediation facilities. It has
been determined that the current configuration and quantity of the radon
monitors was inadequate to monitor the effectiveness of the environmental

controls of the anticipated remediation activities.

B.3-25
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The DOE and OEPA have agreed on a plan to upgrade the current radon
monitoring system to address anticipated deficiencies. The DOE has
recently augmented the staffing of an independent technical review team to
include a new member who will focus efforts on evaluating thé effectiveness
of proposed engineering controls and monitoring systems used by the Silo 3,
AWR and Silos 1 and 2 Projects to address radon and particulate emissions.
Based upon the review of thé independent technical review team, additional

changes may be implemented by the Silos Projects.

It is uncertain in the documents whether the chemical stabilization material -

will meet the State of Nevada Waste Acceptance Criteria.

In letter dated August 10, 1999, from Frank Di Sanza, DOE-NV to Paul
Liebendorfer, Division of Environmental Protection, the State of Nevada
concurred that Silos 1 and 2 material should be considered .small quéntify
11(e)(2} >yproduct material per DOE Order 435.1. As such the letter states
that "écceptanée of the Silos 1 and 2 material for disposal be contingent
upon its ability to meet the NTS WAC. This requires that the Silos 1 and 2
material be treated so that it no I‘dnger exhibits the toxicity characteristic.
As documented in‘ the RI/FS for QU4, the brincipal chemical constituent of
concern for Silos 1 and 2 material and the focus for stabilization of the
material is lead, whose concentration in leachate can exceed limits
prescribed under RCRA. Based on the results of POP testing, as well as

treatability tests conducted during the FS process, chemical stabilization can

. effectively treat Silos 1 and 2 material to meet the NTS WAC.

B.3-26
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Q

While it appears that DOE/Fernald is actively involved in encouraging certain
routes for the transportation of the waste to be used, it is unclear why,
based on the experience of the Waste Isolation Pilot Project with the
transportation of waste, that routes cannot be specified in contracfs. Also
needing to be noted is how DOE/Fernald intends on monitoring the
shipments to ensure that their carriers comply with the routing designations

and DOT criteria. Tourism is, of course, Nevada's bread and butter. Given

"the fact that rightly or wrongly the public does not distinguish between the

types of low-level radioactive waste, it is important that DOE avoid
situations that could potentially adversely impact our economy and quality of

life.

The final selection of routes to transport radioactive material is “the
responsibility of the carrier. The DOT regulations under 49 CFR Section
379.101(a) state: '

“Except as provided in paragraph (b) of this section or in circumstances
when there is only one practicable highway route available, considering-
operating necessity and safety, a carrier or any person operating a motor
vehicle that contains a Class 7 (radioactive) material, as defined in 49 CFR
172.403, for which placarding is required under 49 CFR part 172 shall: (1)
Ensure that the motor vehicle is operated on routes that minimize

radiological risk.”
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Last m_inute route detours may be required to avoid construction, vehicular

accidents, or inclement weather. The routes have been selected in
accordance with DOT regulations that require routes be selected based on
their ability to minimize radiological risk (49 CFR Section 379.101), and are
consistent with those routes agreed upon by DOE-and stakeholders. Prior to
leaving the FEMP, all shipments would be prepared and inspected td ensure
compliance with DOT requirements for shipping radioactive material (49 CFR

Part 173 Subpart I). Compliance includes, but is not limited to, ensui'ing

packaging maintains radiation levels with DOT specified lim'its; ensuring .

shipping papers have been prepared properly, ensuring container is marked
and labeled properly, and ensuring the transport vehicle is properly

placarded.
R

Fernald, and other sites, in remediating their sites adds to the burden of the
NTS and Nevadans. To restore equity as well as to ensure that future
stewardship costs are defrayed, it is important that cost savings at sites
being remediated ére made available to thé NTS to defray future stewardship

costs.

The NTS is a vital link in the DOE-complex environmental restoration

mission. The NTS, as well as other DOE-owned sites are subject to annual
funding requests and federal budgetary approvals by Congress. As such, it
is expected that DOE will continue to request funding on an annual basis to

support its stewardship duties and obligations at the NTS including:

e - Ensuring safe and compliant storage and disposal of radioactive
waste; : :
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Protecting the environment and personnel from chemical and

" radiological hazards in accordance with 40 CFR, RCRA; 10 CFR Part

835, “Occupational Radiation Protection;” DOE Order 435.1,
“Radioactive Waste Management;” state of Nevada and applicable
DOT regulations;

Ensuring that present and future radiation exposures are kept as low
as reasonably achievable and do not exceed the radiation protection
standards established in 10 CFR Part 835, “Occupational Radiation

. Protection;”

Ensuring Quality Assurance programs are established and
implemented to fulfill the requirements of DOE Order 435.1,

““Radioactive Waste Management;” and 10 CFR Section 830.120,

“Quality Assurance;” and

Being consistent with applicable federal, state, and local regulations.

Concerns - were raised regarding time to completion (time to achieve

protectiveness) as a criterion for evaluating the alternatives. In addition it

was stated. that vitrification could accelerate schedule by utilizing a larger

melter.

The basis for the project schedules presented in the FS for all four

alternatives was established on historical experience with remediation

projects conducted- at the FEMP under CERCLA and DOE Radiological and

Safety Programs.
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The time period between the approval of the ROD amendment and the
initiation of treatment dperations {i.e., design, construction, construction
acceptance testing, pre-operations, and start-up) for the Silos 1 and 2
remediation is estimated to be 62 months for vitrification, compared to 54
months for chemical stabilization. The difference of eight months between
the two schedules is primarily attributed to the time required, based upon
lessons learned during start-up of DOE vitrification facilities, to perform Proof

of Process testing du‘ring start-up of the vitrification facility.

" The 15 tons per day melter design, proposed in the revised FS, exceeded the

known limit of the joule-heated vitrification technology’s demonstrated
capability on similar wastestreams to Silos 1 and 2 material by a factor of 3

(M-Area melter was 5 tons per day). DOE recognizes that joule-heated

.vitrification commercial glass plants operate continuously, at production

rates in exéess of 100 tons per day, however, full credit for this experience
cannot be recognized since the commercial 'glassmaking feedstreat%'s& are
very homogenous to ensure qnfality control. DOE, Fluor Fernald, Inc., EPA,
and OEPA 'did»not elect to accept the i'ncreased risk associated with the
higher capacnty melters for use in treating heterogeneous radioactive or

hazardous wastestreams, since none have been demonstrated at this tlme

The Iarge voldme reduction dffered by vitrification should have been given
more weight. Vitrification technology excelled in this area based on the
desire of DOE to minimiie the wasteform produced. Based on the success
in reducing the volume ‘of treated waste, and the demonstrated performance
of thé wastes, the vitrification technology should be “Strongly Favored” for

this criterion.
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DOE agrees that vitrification has an advantage over chemical stabilization
with regard to reduction in volume of treated waste. However, both .
technologies were equal in their ability to reduce the mobility of lead based
on TCLP results. Therefore, vitrification was given a “Favors” rating for the

criterion of reduction of toxicity, mobility, or volume through treatment.

Chemical stabilization is recommended as the preferred treatment
altern.ative because it meets the threshold criteria and provides the best
balance of tradeoffs compared to vitrification with respect to the five
balancing criteria. Specifically, the advantages of chemical stabilization in
implementability (commercial demonstration, operability, -ease of
acceleration, and constructability) and short-term effectiveness (worker risk
and time to protection)‘are jUd_ged' to outweigh the advantages of

vitrification due to its lower treated waste volume.
U

The amount of secondary waste. generated by vitrification technoldgies is
very similar to that from chemical stabilization. These differences are
insignificant in terms of the total waste generated, and do not justify a

“Favorable” rating for the stabilization technologies.

<END OF PAGE>
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DOE agrees with this statement. As presented in Figure 8.1-1 of the revised

PP that was issued .for public review, the subcriterion of “Secondary Waste
Generation” was given a | “Neutral” rating between the technologies.
However, the vitrification technologies have the greater potential to generate
secondary wastestreams, which although their volume is relatively small,'are
more difficult to handie and to treat for disposal (i.e., salts, reduced metals,

spent refractory, mixed waste).
\

Statements relative to radon release are true; however, they omit recognition
that the overall amount of radon released from the vitrified wasteform

throughout its lifetime will be far less than that released by the chemically

stabilized wasteform.

The cited text by the reviewer refers to a short-term effectiveness‘
discussion in the revised PP, Section 7.2.2.3. The reviewer’'s concern is
addressed by the revised PP in the last paragraph of Section 7.2.2.2, Long-

term Effectlveness and Permanence, which states:

<END OF PAGE >
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“The vitrified Silos 1 and 2 material reduces radon emanation more
effectively than does the chemically stabilized material. However, the
combination of radon mitigation brovided by the chemibally stabilized
material plus the engineered barriers and packaging associated with the
disposal of treated materials, effectively controls radon emanation. Both
alternatives provide effective control of radon emanation from the treated
Silos 1 and 2 material. The impact of radon emissions during remediation is’

evaluated as part of the short-term effectiveness criterion.”

In addition, Section 7.2.1.2 of the revised PP, under the discussion of

compliance with chemical-specific ARARs, states:

“Both vitrification and chemical stabilization technologies meet the chemical-
specific ARARs associated with potential releases to _groundWater, surface
water, and air. The most critical chemical-specific ARAR relafive to airborne
releases relates to radon. The primary limit on radpn emanation is the flux
limit specified in National Emiséions Standards for Hazardous Air Pollutants,
40 CFR Part 61 Subpart Q, of 20 picoCuries per square meter-secpnd. This
limit applies to interim storage or final disposal of Silos 1 and 2 material.

Both alternatives meet this ARAR during interim storage and after disbosal.

‘Both alternatives meet requirements for control of radon, particulate, and

other air emissions from remediation activities through incorporation of
necessary air-emission treatment. The impact of radon emissions during

remediation is evaluated as part of the short-term effectiveness criterion.”
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W

- A comment was raised regarding the evaluation of implementability between

the alternatives. In particular, concerns were raised regarding the evaluation
of operability and controllability, process reliability, and process control, and
the exclusion of commercial glass-making experience for evaluaiing

vitrification.

If is stated in the revised FS and revised PP documents that both technology
families (VIT and CHEM) could treat the Silos 1 and 2 material and that both
technology families would face challenges during implementation of the

technology.

Both vitrification and chemical _stabﬂization are difficult to implement
because of the nature of the Silos 1 and 2 material requiring remote
operations. However, operational risks for both can be controlled. Chemical
stabilization is preferred because there is more demonstrated commercial
experience with this technology, it is less complex than vitrification and
therefore more certain in its ability to be successfully implefnented, and it
offers the opportunity for schedule acceleration and recovery in the event of

unplanned downtime.

Both vitrification and chemical stabilization have encountered difficulties in
treating radioactive wastes in the DOE-comp_Iex. ‘However, there is
significantly more demonstrated experience in the commerciai sector with
the chemical stabilization technology than with the vitrification technology.
In addition, based on evaluation of existing facilities, the production rate
proposed for theAvitrification process is at the limit of the current capacity of

existing vitrification fa.llities treating radioactive material, while the

B.3-34

000183




N

0 N O O b~ W

11

12

13
14
15
16
17

18
19
20
21
22
23
24
25
26
27

-8143

FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

production rate proposed for the chemical stabilization process is within

limits of the current capacity of existing chemical stabilization facilities.

To treat Silos 1 and 2 material within a three-year time period, the
vitrification process would have to produce 15 tons of vitrified material per
day. W.ithin the limited e_xperience of the vitrification technology, there are
no facilities in the DOE-complex and only two fa;ilities in the commercial
sector operating at the required capacity. This limited experience at the
required capacity results in increased uncertainty as to whether the current
technology has the capability to treat Silos 1 and 2 material at the required
capacity. In comparison_, to treat Silos 1 and 2 material within a three-year
time period, the chemical stabilization process would have to'process 12
cubic yards of Silos 1 and 2 material per day. There have been a number of
chemicél stabilization facilities in both the DOE-complex and the commercial
sector that~h.ave operated at the required capacity. Because there is a
greater degree of commercial demonstration of the chemical stabilization
process at the required capacity, there is less uncertainty in its ability to

treat Silos 1 and 2 at the required capacity.

Vitrification has more unit operations associated with it than chemical'
stabilization and is therefore considered to be more complex to operate than
chemical stabilization. The integrated operétion of 'complex sysfems
associated with the’vitrificatio.n process increases the likelihood of process
upsets and resulting downtime. In addition, the complexity of process
control associated with vitrification complicates melter operation. Included
in the complexity of the process control are critical parameters that are not
readily measured, such as viscosity, electrical conductivity, liquidus
temperature, and sulfate formation. Furthermore, as stated under the

discussion of short-term effectiveness, the hazards inherent to the
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vitrification process increase the risk to the worker during maintenance

The two vitrification processes propose to operate 24-hours per day for

seven days per week for three years.

The two chemical stabilliz‘ation

processes propose to operate 16 to 24 hr/day for 5 days/week for three

years. Based on the current designs, the chemical stabilization process has

a better opportunity to improve schedule and accelerate remediation.

In

addition, based on current designs, the chemical stabilization has a better

opportunity to recover from process upsets or other downtime.

Based on the above .evaluation, chemical stabilization is the preferred

alternative to implement. Chemical stabilization has a greater degree of

commercial demonstration at the required capacity, is less complex to

operate, and provides more opportunity to recover from process upsets and .

other downtime, as well as more opportunity to improve schedule.

X

The VIT1 evaluation should be reassessed to include an optimized container

and associated changes such as fritting as favored by optimization. " The

VIT1 design approach submitted by Envitco relied on a qualified container

design as described in the POP test report. This container design was

utilized at the suggestion of Fiuor Fernald, Inc., and Envitco understood that

all technology providers would utilize this container.

Packaging of treated Silos 1 and 2 material was evaluated for two reasons in

the -revised FS: 1) to determine

impacts on cost from packaging,

transportation, and disposal; and 2) to determine impacts on short-term risk

to the public during transportation. Based on the evaluation presented in the
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revised FS, cost was determined not to be a discriminating factor in the

selection of the treatment technology.

The selected container was an appropriate container to use as a basis for a
CERCLA feasibility study. The container had been designed and tested to
meet the requirements of a DOT 7A-Type A container. The container had
also been designed to provide the shielding necessary to meet the DOT
radiation level limits for shipping radioactive material.  Although the

container had been designed to be_ optimized for vitrified gems, based on the

- evaluation in the revised FS, the container would provide approximately an

80% packaging efficiency for vitrified monoliths in molds. All four proposed
containers could be optimized further from what is presented in the revised
FS. However, further optimization would not result in any modification to

the conclusions presented in the revised FS or the revised PP.

Most of the POP vendors recognized that waste loading was a fundamental
parameter, which affected shielding requirements and packaging efficiency.
For the wasteforms with lower waste loadings (i.e., CHEM1, CHEM2), this
effect was less. However, these alternatives produced three times the
waste volume of the vitrification alternatives, and three times the shipments.
Evaluation of risks to the public durihg transportation based on the four
proposed container designs and wasteforms indicate that thé treated wasfe

can be shipped to the NTS with minimal risk to the public.

Further optimization of the four containers would not modify the conclusions
that cost is not a discriminating factor and that vitrification is favored over

chemical stabilization for the criterion of transportation risk.
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Y

The cost data appearing in the revised FS for VIT1 was significantly different
than that presented in the Public Workshop in November 1999. VIT1 costs
increased by over 25%, primarily due to cost of mdney and operation and
maintenance costs. This magnitude of change did not appear in-the- cost
assessments for the other technologies. It was not obvious why this would

differ for the different technologies.

The cost information presented ‘in the November 1999 public workshop was
only a “snapshot” of work in progress. The cost estimates were finalized
after incorporating independent review teams’ comments in December 1999
and the entire revised FS was submitted to the EPA. The final revised FS
cost estimates for all fo.ur alternatives include mbdified cost of money
calculations and docu'mented operational risk costs which account for the

noted cost increase in the four alternatives.

The cost estimates are summarized in Volume 2 of the revised FS. The

revised FS cost estimates are comprehensive and reflect the scope.

The conceptual designs and suppor‘t.ing cost estimates in the revised FS have
been reviewed by independent technical review teams and cost experts.
The co;st estimates supporting fthe revised FS were found to be a fair and
reasonable representation of the cost. of performing these remediation
projects at the FEMP under a regulatec and DOE Radiological and Safety
Programs. Project cost was not considered to be a discriminating factor
bziween fhe VIT and CHEM alternatives, because the difference between
the two technology families is 16% and the level of accuracy of the

estimates is +50/-30%. .
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It was stated that the VIT1 alternative should be re-evaluated based on a 30

ton per day melter and the production of frit.

it is DOE’s position that the 15 tons per day melter design, proposed in the
revised FS exceeded the known limit of the joule-heated Vvitrification
technology’s demonstrated capability on similar wastestreams to Silos 1
and 2 material by a factor of 3 (M-Area melter was 5 tons per day). A 30
tons per day would exceed the demonstrated capability by a factor of 6.
DOE recognizes that joule-heated vitrification commercial glass plants
routinely operate, at production rates in excess of 100 tons per'day.

However, full credit for this experience cannot be recognized since the

commercial glassmaking feedstreams are very homogeneous to ensure

qﬁality control. DOE, Fluor Fernald, Inc., EPA, and OEPA did not elect to
accept the increased risk associated with the higher capacity melters for use
in'treaiing heterogeneous radioactive or hazardous wastestreams, sincé none

have been demonstrated at this time.
AA

A comment was issued regarding the representativeness of vitrification
technologies evaluated in the revised FS. In particular, it was stated that the
specific vitrification -technologies evaluated are not representative of
vitrification technologies that have been specifically developed for treating

earthen materials such as the Silos 1 and 2 materials.

The ‘joule-heated vitrification technology evaluated in the revised FS and

revised PP was the same representative technology evaluated in the FS and
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PP and ultimately the technology selected as the treatment remedy in the
OuU4 ROD.

The revised FS and revised PP evaluated a wide range of representative
vitrification technologies (i.e., cyclone, plasma arc, insitu) in order to develop

a broader evaluation for the technology family.

In support of the revised FS, the POP Testing Program evaluated the range
of technically representative vitrification technologies (joule-heated, cyclone,
plasma arc and insitu) for pilot-scale testing. The data from the pilot-scale
testing was used with other data, including Geosafe provided information to
evaluate the vitrification technology in the revised FS ahd revised PP. The
GeoMelt technology was determined to be a representative  vitrification
technology. However, through the POP competitive bid prqcéss,,GeoMelt

was not selected for POP testing.
BB

A cdmment was issued stating the ROD should be revised to include off-site

treatment as an alternative.

.The off-site treatment option was evaluated as part of the screening of
alternatfves in Section 2 of the revised FS. A Commerce- Business Daily
announcement was published requesting responses from vendors expressing
an interest in the off-site treatment of the Silos 1 and 2 material. Although
a small number of expressions of interest were received, review of the
documentation provided by the facilities indicated that none bossessed both
adequate current treatment capacity and adequate licensing. The lack of
off-site commercial treatment facilities capable of accepting Silos 1 and 2

material, limits the involvement of the regulators, and the public in selection
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of an off-site treatment process during the post-ROD process and resuits in a
significant risk in the ability to implement treatment in a timely manner.
Therefore, off-site treatment has been excluded from further consideration

as an alternative for the Silos 1 and 2 material.

Should an off-site treatment fa'cility be identified during post-ROD remedial
activities, the CERCLA process allows for the continued evaluationi'of a

cleanup decision, as new information is identified.
CcC

The basis for development of alternatives is said to have included
“Commercial and DOE-complex experience...” It is obvious from the révised
FS and the revised PP that this statement is ndt true relative ‘to vitrification
technologies. Geosafe has provided information on its GeoMelt vitrification
technology to DOE and Fluor Fernald, Inc., several times; and it is apparent
that this technology has been ignored by the studies. This technology has
been used commercially on hazardous and radioactive waste more than any

other vitrification technology.

DOE did consider the GeoMelt system during the decision-making process
and determined GeoMelt to be a répresentative vitrification technology.
Although the GeoMelt system was not selected for POP testing, this did not
preclude the GeoMelt system from being considered as a viable bption
should vitrification have been selected as the preferred remedy for Silos 1
and ‘2 material. As stated in Section 6 of the revised PP, under the
discussion of each brocess option evaluated, “The treatment system
described in this section is based upon data and other information compiled
from POP testing and has been developed as a viable way to implement this

alternative. Equivalent systems may exist and are not precluded from
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consideration, consistent with the final selected remedy, during remedial

design.”

In addition, DOE conducted a search identifying remedial sites across the

U.S. and abroad where vitrification and chemical stabilization treatment

' technologies have been applied to the remediation of hazardous (lead

contaminated) and/or radioactive material. Tables 3.1-2 through 3.1-5 of
the revised FS presents a list of examples where the application of both
vitrification and chemical -stabilizafibn' technologies were applied to
wastestreams that are reasonably similar to the Silos 1 and 2 material. The
tables, as stated above, are a list of examples not an all-inclusive list of
applications. Althbugh not specifically listed in'the tables; the information
provided by Geosafe as part of its POP proposal was conéideréd by DOE in

the evaluation of vitrification.

A concern was raised regarding the issuance of proper notice for the public
hearing procéss and the perceived short response period regarding the public

hearing.

Per requirements in 40 CFR Section 300.430(f)(3)(i) of the NCP, the lead
agency is required to publishv a notice of availability and brief analysis of the
PP in a major local newspaper. The NCP also allows the public a minimum
of 30 calendar days fo provide written and oral comments on the PP and
material contained in the Administrative Record. In addition, the NCP

requires a public meeting be held during the public comment period.

As the lead agency at the FEMP, the DOE, in accordance with NCP

requirements, issued notices in major local newspapers both in the area

surrounding the FEMP and the area surrounding the NTS. Notices were.
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published in three newspapers surrounding the FEMP: the Harrison Press
(March 29, 2000); the Hamilton Journal-News {March 30, 2000); and the
Cincinnati Enquirer {April 2, 2000). Notices were ‘published in two
newspapers surrounding the NTS: the Pahrump Valley Times (March 31,
2000) and the Las Vegas Review-Journal (April 1, 2000). Copies of these
notices are provided in Attachment B.IV of Appendix B of this ROD
Amendment. The notices provide information of the time period for the
public comment period, which ran from April 3 through May 18, 2000. In
addition, the notices provided information regarding the location and date for
the public hearing held in both resbective areas (i.e., FEMP - April 25 and
NTS - May 3).

<END OF PAGE>
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ATTACHMENT B.I

FLUOR DANIEL FERNALD
PUBLIC HEARING
PROPOSED PLAN FOR REMEDIAL ACTIONS AT
SILOS 1 AND 2
APRIL 25, 2000
. 6:30 P.M.
Alpha Building

10967 Hamilton-Cleves Highway

Harrison, Ohio

Spangler Reporting Services, Inc.

PHONE (513) 381-3330 FAX (513) 381-3342
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MR. STEGNER: Good evening everyone

and thanks for coming. My name is Gary Stegner, ].

work in Public Affairs for the Department of Energy

at Fernald.
The purpose of the meeting tonight is

to conduct a formal public hearing on the revised

proposed plan for Ferﬁald's Operable Unit 4, which

includes Silos 1 and 2, also known as K-65 silos.

I want to emphasize that the scope of‘tonight's

meeting is exclusively OU-4, and that is the
subject we will be discussing for the duration of
the meeting.- | |
- With me tonight are Nina Akgunduz.

She's the Department of Energy's: Pro,jec.t;Manager .
for the éilos project, and Terry Hagen,-ﬁho is the
Fluor Fernald Vice President for Site Closure.

I try to remind everybody to please
sign the attendancé roster, and if you have, I
appfeciate that. Also hope you;veAindicated
whether or not you want to‘speak'this evening
during the formal public hearing portion of
tonight. "I want to emphasize that you do not have

to speak tonight in order for your comments or

gquestions to become part of the public record.

®

Spangler Reporting Services, Inc.
PHONE (513) 381-3330 FAX (513) 381-3342
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Written comments can be submitted this evering,
they can be submitted anytime before the end of the
comment period, which is May 18th. You can send
those to me at the site or you can fax them to me
at the site. My fax number is 648-3073. -

| We have scheduled two hours‘tonight
to allow maximum time for guestions and comments.

We'll take more time if necessary. Before we begin

the formal public hearing, we will present a brief

overview of the pfoject, followed by a short
informal éuestion and answer session.

Also with us tonight we have Don
Payne and Dennis Nixon, who will bé_able_to answer

questions during the informal question and answer

period.

Prior to going into the formal public
héaring, we will have a break. We will do that a
little bit differently. Because this is a formal
hearing, we do have a court reporter present. A

copy of the transcript should be available in the

Public Environmental Information Center within the
next ﬁwo weeks, more or less, and we will let you

know when it's in there through one of 6ur

mailings.

Spangler Reporting Services, Inc.

PHONE (513) 381-3330 FAX (513) 381-3342
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| When we do receive your formal
comments, they will be addressed in a formal | ‘
responsiveness summary. That will be a part of,

also part of the Record of Decision document.

You can't hear me? We're turning it
up. I'll hold iﬁ closer. Is it okay now, Carol?

Is it okay nqw,_folks? Better? |
Thénks, Carol. Sorry.

With that, let's now go intofthe
overview portion of it. This will take probably --
We'll begin'with the video, approximately 12 to 15
minutes. That will be followed by a presentation
by Terry, and then an informal question and answer
session, and following that we will take a break ‘
and proceed to the for@al public hearing. So with
that, Terry..

| (Playing of wvideo.)

MR. STEGNER: This video was
produced at the request of stakeholders frqm Nevada
to really present a very succinct overview of the
project for their stakeholders.

Following Terry's présentation, wé
will go\into an informal question_and answer

session. Once we go into the formal public comment

Spangler Reporting Services, Inc. .
PHONE (513) 381-3330 FAX (513) 381-3342
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slot this evening; we will not be responding at
that time. We will simply be in a listening and
recording mode then. So if you have questiohs,
please raise them during the informal question and
comment period.

We would ask that, in the interest of
time, hold your questions until Terry's
presentation is completéd, and we will respond to
all during the informal question and comment
period. Terry.

MR. HAGEN: What I'd like to do is
summarize the information that was presented.in the
video .and in some instanceé~supplement it with some
additional detail against_thé evaluation criteria
that CERCLA requires us to uée when we evaluate and
select remedies. For those of you who have been
with us through this'long proceSs; this is going to
in essence be a repeat of what we talked about the
last time we were together.

The CERCLA decision-making criteria
are célled the nine criteria, and you see them
here. They:re broken up into three categories.

The first two are called threshold criteria, and

what that means is by EPA promulgated regulation

Spangler Reporting Services,Inc.

PHONE (513) 381-3330 FAX (513) 381-3342
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you caﬁnot select a remedy that does not meet
adequately these two threshold criteria, the first .
two on the overhead, overall protection of human -
health and the environment and compliance with
applicable or relevant and appropriate

requirements. If a potential alternative 1is

demonstrated to meet those threshold criteria, then

it's eligible for further evaluation against what

are called the balancing criteria. That's the next

five.

What you are looking for is a
qualitative assessment of the trade-offé among
those. There's nothing in the guidance that says

among these next five balancing criteria one is '

more important than the other, nor does the -
guidance tell you how to develop a site specific
weighﬁ;ng. It's really dependent upon very site
specific circumstances, and it's the job of the
responsible party, the stakeholders, and EPA to

make those qualitative judgments as to what's the

‘best balance of trade-offs among these five.

Finally, the last two, state
acceptance and community acceptance, are called

modifying criteria, and where thcse come in
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formally, although we have done our best to
consider those things to date in developing and
presenting the preferred alternative, where those
come in formally is és a result of this process

where there's a formal public comment'period,

‘'stakeholders have the opportunity to have their say

on what DOE and the regulators have proposéd as the
remédy, and DOE, as the responsible party, is
obligated to consider those comments, make‘a change
in the remedy, if warranted, based on those
comments, or at a minimum respond in a
respénsiveness summary, which becomes part of the
Record of Decision to each and-every‘one'of those.
Since this process isn't done, obviously we don't
héve anyzkind of presentation tonight onithoseh

Let me talk briefly about the two
threshold criteria, which yoﬁ'll see are neutral,
which means that it was our assessment that both of
the‘technology families, vitrification and chemical
stabilization, did indeed meet the threshéld
criteria, are eligible for selection under CERCLA,
and hence went forward for a more detailed review
of how the balancing criteria played out.

What's the basis for saying both
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altefnatives meet the threshold criteria starting
with overall protection of human health and the '
environment? First, from a Fernald perspective, B
all of the materials that are contaminated with
metals and radiological contaminants above health
based levels are taken up, taken out of the silos,
treated and sent in a safe configuration to the
Nevada Test Site for disposal. So from the Fernald
perspective, ﬁe're taking the con;aminatioﬁ_up-and
getting it out of heré. |

.From the.pefspective of
transportation, which‘we.talk'about again later, we
did calculations as to what risks WOﬁld be
associated with 'inéident-free transpor_tation, in ‘
other words, e&erything'went great, né problemé.
We also did evaluations of what risk would be
presented in an accident scenario, what if
.something went wrong, and both alternatives,
although theré are differences which we'll come to
here in a little bit, both were well within the
CERCLA range of acceptable risk.

And then, finally, disposél at the
Nevada Test Site, long-term protéction is provided ‘

there by, number one, the treatment, which
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immobilizes the lead, the primary contaminant of
concern for the purpose of treatment; the
combination of the treatment containerization and
disposal at depth mitigates radon attenuation,
which is the other significant contaminant of
concern, and that combined with the isolated

location and access controls that go along with the

Nevada Test Site provide for the protection there.

‘And here in a minute when we get into the balancing.

criteria, the first one is long-term effectiveness
and permanence, and as you saw on the slide that I
just had, we rated those neutfal, both performing
approximately the same. The arguments that I just
presented apply there as well. That'sAalso'the
basis- under that criterion for rating them as'
providing equal and adequate'long-term proteqtion.
Compliance with ARARs, which are
applicable or relevant and appropriate
requirements, another_threshold, again our
assessment has concluded that both'altérnatives.
adequately satisfy all ARARs. Most notably is the
NESHAP Subpart Q radon flux limit, w?ich is met
adequately for b;th élternatives, and we'll talk

about radon attenuation here again in a few
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specific requirements, again the consensus was that

'whigh means that both alternative families, both

talked about this.

10

moments. The treatment under vitrification
adequately provides radon attenuation, a ’ .
combination of packaging and disposal. The whole

alterhative provides compliance with that ARAR for
stabilization.

As far as all transportation
requirements, Department of Transportation
requirements, those will be met. Our analysis
indicates that they can be met. And as far as

siting requirements, engineering, other action
both alternatives could meet all identified ARARS,

technology. families, vitrification and chemical .
stabilization, are acceptable for further

evaluation against the balancing criteria. I just

And again the same argument that both
alternatives adequately protect human health and
the envifonment also apply in our evaluation of
long-term effectiveness and permaneﬁce. We get it
out of here, treat the materials suéh that the lead
is immobilized, and get it into the ground in a

stable disposal configuration in an arid, remote

@
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environment with access controls to minimize any
kind of long-term environmental.impact.

Now, of the five balancing criteria,
it was our assessment, and let me defiqe who "our,"
when I say "our," who I'm talking about. Certainly
DOE, working with both US and Ohio EPA, as well as
receiving input from the Department of Energ?

Independent Review Team and the Critical Analysis

.Team, basically felt that there were three primary

discriminators, and subsequent interface with the
stakeholders, especially with FRESH and the CAB, I
think tended to wvalidate that, that, as we just
talked about, long-term éffectiveness and
pé?manence'was neutral.

We'll get to cost, which is important
but not substantially different'among the
alterqatives, so there was really nothing there
that said there's a basis for selgcting one over
another.

We did see what we felt were
meaningful differences between the two technologies
in the next three balancing criteria that I'm going
to talk about. The first one is reduction of

toxicity, mobility, or volume through treatment.
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The overall conclusion of the groups that I

referenced earlier is that there is a clear ‘

advantage in this criteria for vitrification, and
it's primarily related to the treated waste volume,
and I'1]l reference where the arrows fall here in a
little bit.

But to move on, roughly because of

the nature of the process, the treated volume and

‘then the packaged volume and the amount of material

on the road and going into the ground in Nevada is
roughly three times greater for the chemical
stabilization technologies than the two

representative vitrification technologies. And

that's primarily because as part of chemical ‘

stabilizétion;you add things, additives, bhemical
additives that.achieve-the ¢hemical immobilization
process, coming along with it a.fairly.significant
volume inprgase.

Vitrifiqation, by the natufe of that
technology, actually reduces the volume. So this
right here is the bottom line for why we felt there
was a clear advantage to the vitrification |

technology familf onfthe overall criterion of

reduction of toxicity, mobility, and volume through
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A couple of other things were
evaluated, the first one being secondary waste
generation. We're showing an advantage to chemical
stabilization for that. However, it's not
significant, not a discriminator, not something
that undoes or overrides or even erodes the
significant advantage of vitrification relative to
the treated volume. You can see they're about the
same.

'Our.assessmént is that the actual
secondary wasté produced by vitrification are going
to be a little harder to deal with, we'll probably
have some.mixed waste associated with the
refractory brick; and pecause of the high
temperature aspect of the operation, some of ;he
off-gases are expected to be a little bit more
difficult to deal with. For instance, we're,gdipg
to fully liberate the radon that-is contained in-
theSe'wastes, whereas.that won't be the case with
chemical stébilization, but not a significant
discriminator.

-Reduction in mobility of COCs, let me

just éay quickly we rated that as neutral, the
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reason being is that testing data that came back
from our proof of principle testing for both ‘
technolbgy families with all four representative -
techndlogies adequately‘treated the lead, the RCRA
metals, which ié the primary treatment objective.

The second contaminant of éoncern
that we;re lookiﬁg at in evaluating what treatment
does in relationship to is radon. There is a.
significant advantaée for the vitrification
technology for reduction of radon emanation. 1If
you look at the results of our proof of principle
testing,lbasicélly what that showed is, I
referenced earlier the NESHAP, Subpart Q ARAR for
raaon flui, the tr_eatment' through vi_trification‘ ‘
alqne achieves that ARAR. For chemical |
stabilization, while there is a reduction of radon
attenuation through treatment, to achieve that
ARAR, we got to do it_through,a combination of
treatment and packaging. So there was' an advantage
thefe'for vitrificatipn, which again promoted the
overall conclusion of reduction of toxicity,
mobility, and volume through treatment in favor of
vitrification.

The second discriminating balancing
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criteria is called short-term effectiveness, in
which we have judged there to be an advantage to
chemical stabilization, broken up in several

parts. The first one is worker risk, and to
summarize some things you heard on the video, the
radiological dose that we calculated for on-site
workers is about the eame. That's not the
diffefentiator here. A little later in the package
on implementability I'm going to shew a graphic
that shows ndmber of hours worked, and what you're
goiﬁg to see is roughly it takes, our current
estimate is about 16,000 work hours to implement
vitrification, whereas, depending oﬁ.which
representative technology of: chemical
stabilization, there's.going to be anywhere fme
7,000 to 10,000. So. there's a reduced number of
operating hours, which statistically translates to
a lower probability of some kind of accident dufing
operation.

The second thing has to do with
worker risk in an upset mode, in which something
goes wrong and we've got to go in under let's say
nonroutine circumstances and do something about

it. As you recall, these are going to be remote
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to be an advantage in this for vitrification.
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technologies. Maintenance, however, is direct

contact. Because of the high temperature, high ‘
voltage operation, we think there are greater risks
for workers asspciated with maintenance and upset
conditions for the vitrifiéation.technology. So
that's the workei risk aspect of this.

The second aspect of short-term
effectiveness is transportation risk, where we
judgé there to be an advantage for vitrifiéation,
and it links back to the exact same piece of data
that I gave for reduction of toxicity, mobility,
and volume. There's abéut a third less volumé of -
material for vitrification that has to be shipped
over the highways. That directly results in ab'out ‘
a third of the statistical chancerof some kind of

accident happening. So, therefore, we judge there

A couple of others notes, neither of
which undoes the conclusion that I just said, is
that the calculated transportation risk £for both
technologies, including in an accident scenario,
were within the CERCLA guidelines, I mentioned that
up front, for ovefall protection of hgman health

and the environment. And, second, one of the
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things that was of interest to our stakeholders in '
Nevada is that because with vitrification you are
essentially consolidating that waste --
consolidation isn't the right word -- concentrating
that waste, I'm sorry, .the radioactivity associated
with the treated material isn't going away, it
actually becomes more concentrated. -So the dose
associated with the treated material is actually
higher in chemical stabilization because in effect
you're diluting it by»adding those additivés. So
in the event, which we think is the unlikely event,
of some kind of an accidép; scenario where it would
come out of thé container, out of the packéging, it
wouid be -- it would represent a higher risk to
response workers because of that higher dose radon
contact. |
Off-site environmental impacts were
judged to be neutral. And we aé recognige that
there's a higher volume for the chemical.
stabilization materials, but the basis of that
statement is that it's goingAinto a highly impacted
area .that has been designated for disposal of this
type of material. Hence, approximately neutral.

There's no meaningful difference in the long-term
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impact between the two at the Nevada Test Site.

recall, an advantage to chemical stabilization on

That's a fairly slight difference, but there was a

18

Finally, time to achieve : '

protectiveness, based on the data that came back
from the proof-of principle testing, there was

roughly, I think it was about ten months, as I

the up front design, construction, and start-up

that allowed that technology to finish sooner.

perceived advantage for chemical stabilizéﬁion
there .

The thirdmdiscriminating criteria of
the balancing criteria is implementability, where

we have judged there to be an advantage to chemi_ca.

stabilization. Let me go back and repeat something
that -the video said. Implementing any of these
technologies is going to be a challenge. They've |

all got their unique aSpécts tﬁat are not going to
be easy. Chemical stabilization, for instance,
done in a remote.envirohment is not going'to be
easy. That's the input that we receiyed from our
independent reviewers,‘té a lesser extent our
vendors, and that we recognized ouréelves. So I

don't want anybody to leave with the impression
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that we're suggesting that it's a slam dunk for
chemical stabilization because we're suggesting
there's an advantagé. Just that when compared
against vitrification, it does appear to be more
implementable;

What's the basis of that, scaleup
neutral? Why aré we declaring that neutral?
Becausé for the vitrification technologies, there
are instances where there have been appliea
commercially, not in a radioactive environment,'but.
wHere there have been applied commercially at a
scale actually greater than what we think we need
here to get the job done in a timely fashion and
numerous iﬁstances where chemical stabilization has
been applied aﬁ a scale that we réquire here. But
since we did find in the real world applications.of

vitrification where it had been done at the scale,

it was rated as neutral.

Commercial demonstration; and we havé
judgéa therg to be an advantage for chemical
stabilization there. As we've talked about in past
meetings, what we did was is did a survey of the
DOE complex, actﬁaily extended that to radioactive

waste treatment worldwide, and then also looked
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across the range of SuperFund Records of Decisions,
corrective act.ions under RCRA, and to a lesser .
extent reﬁedial actions overseén by the Nuclear -
Regulatory Commission. There were a dramatically
larger number of instances to where chemical
stabilization had been applied. Ahd a relatively’

small, and in some instances no applications of the

vitrification technologies at the scale that we

need in a radiocactive environment.

Now, let me go back and repeat what I
said at the outset. There are a couple of famous
failures of chemical stabilization at the Doﬁ
complex that people know about. This is not

suggesting that it's a slam dunk. It's simply .

saying that when reviewed by literature, going
through the DOE complex, et cetera, there are a lot
more instances to where chemical stabilization has

been applied, applied in similar circumstances

"successfully, which is something that the EPA -

guidance does ask us to look at and does judge to

be a meaningful decision-making input.
Operability is again a subcomponent
of implementability that we judged there to be an

advantage for chemical stabilization. Put simply,

Spangler Reporting Services, Inc. .

PHONE (513) 381-3330 FAX (513) 381-3342

B-1-20 000212




10

11

12

13

14

15

16

17

18
19
.20
21
22
23

24

21

~8143

if you look at the unit operations associated with
chemical stabiliéétion versus vitrification, there
are fewer of them, and that it is our judgment,
again looking with DOE, the regulators, with input
from our vendors and independent review teams, that
they are generally more easy to control. And in
addition, there being fewer of them, that in a

nutshell is really the guantifiable basis for

‘'saying that we think that chemical stabilization

technologies will be more readily implementable
based on the operability criteria.‘

Something that we also mentioned
earlier is that while implementing these
technologies will be remote for standard
operations, in an upset condition or for routine
méintenance,_that's going to be direct contact
Qhere actually we have to send workers in thefe,
and we think because of the high temperature, high
voltage aspects of vitrification,.it's going to be
more difficuit.to do in a safe, timely fashion
whatever we need to do to reéover'from an upset or
the routine maintenance on these things.

| To kind of back that up, so to speak,

I had mentioned earlier that there's a
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kind of operability issue.
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significantiy larger number of operating hours
required to implement remediation if we use _ '
vitrification wversus stébilization, and I quoted a -
couple of numbers. To bring that back to this
particular evaluation technology, the message here

is that the more these things run with more unit

operations, the more hours, the more time that

these things have to go, it's our experience and we

industry in general of theée technologies that mofe
thihgs happen. That's kind‘éf common seénse based
on any operation that we work with, the longer the
operation takes, the more likelihcod that you will

encounter some kind of maintenance issues, some

The last balaqcing criteria is cost.
I mentioned at the outset that we did‘not view this
as discriminating, costs; 'Thaﬁ's not to say that
cost effectiveness is not important. In fact, it's
a statutory requirement that DOE only select, the
EPA only select remedies that are cost effective.
We're not saying that it's unimportant. What we're
saying is that when we did the cost estimating

based on the data that we had from ihdustry, the
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DOE complex, and our proof of principle testing,
there was only about a 15, 16 percent difference.
Within the range of accuracy of this stage of the
CERCLA process, which is plus 50 percent minus 30,
it was judged that that's just not é meaningful
difference. So it wasn't a discriminator in this
decision-making process. It is generally -- in
fact, it is statutorily reéuired that the remedy be
demonstrated to be cost effective. |

This is a brief summary of what ypu
saw on the video with a little bit of information.
The reéson we did it is because these are the
criteria that we're obligated to use under CERCLA
guidance, under EPA Quidance to make decisions.
Hopefully it'éanothing;really new. I believe it
matches directly what we've talked about in thé~
past.

That does conclude the presentation
thét I've got. I think we're ready for Q&A, Gary.
| MR. STEGNER: I want to emphasize
that if you have questions that you want responded

to, now is the time to.ask those quesﬁions. If
you've not received an answer to your gquestion so

far tonight or in a previous meeting and you want
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clarification on a matter, please raise those
questions now. Again, we will not be reéponding tc.
guestions during the formal comment period.
JoAnne.

MS. WILSON: My name is JoAnne

tell us how long it is going to take to develop,
build the containment buildings that will surround
the silos that you'll use for either one of the
passages? What time frame are we looking ét, and
is the money already funded for this'part?

MR. STEGNER: Yes, we can answer

that, JoAnne.
MR. HAGEN: We're pulling out a ‘

slide right now to try;to answexr that question.

I'm not sure if this is what éhe asked, by the.

way.

For the alternatives that are being
cqnsidered in the FS, this is a breakdown of how
léng we have estimated at this point in time, using
the data that's come back from the prdof of
principle tésting and also our review éf
application of these technologies from around the

complex, you see roughly about 120 months.

Spangler Reporting Services, Inc. .

PHONE (513) 381-3330 FAX, 6 (513) 381-3342

B-I-24 000216




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

8143

What this breaks down, the first --

just to take these in order -- the first block of

time is how long we estimate that it will take to
design the treatment technology fully,

incorporating, public involvement and regulatory

review and approval. Then we move on to
construction. That roughly takes -a little over a
1 year and a half for that design process. Moving on

to construction, a similar amount of time, about a

year and a half. The next stage is once the system

'is constructed, we don't go to operation until we

fully shake down, is my term, until we'wve
demonstrated that we know exactly how to operate
this thing right, safely, and~efficient1y. And
then the next stage is{actual:operations. Right
now we're showing that as three -years. - Our input
from vendors from both families is that if we've
got adequate funding, we can do-it faster, either
by upping the capacity of the unit operations as
we've assumed in the FS or by adding additional
processing capability. The last parts of the
process are a little bit of contingency for
uncertainty, you know, everything doesn't always go

great, so we've added some contingencies with
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scheduling. And, finally, safe shutdown of the
facilities and disposal goes in a safe manner. ‘

Where“the difference is, you know, v
it's_a few months here and there, but primarily
there was about five or six months advantage to the
chemical stabilization technologies in the start-up
phase and thén a few months here and there, adding
up to about a year qf estimated schedule-advantage
for the chemical stébilization’alterﬁativeé.

Now, that's the answef,relative to
the alterﬁatives that are under consideration for
treatment. I had interpreted your queétion to be
related to our advanced Qaste retrieval project in
t:a}.cing' it out of the exisﬁi‘ng silos and putting it‘
iﬁto a éafe, homogeniz¢d>configuration which
facilitates treatment and also improves upon.ﬁhe
stability éf the storage configuration over wha;'s
in the silos. So in case I interpreted that right,
Dennis, do you want to give a brief update on where
we're at on that.

MR. NIXON: Yes. The state of the

art project is currently in design. The operations

are scheduled to begin March of 2001, and that

would complete in June of '02. So there would be,
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that project would be completed by June of '02.

Mé; WILSON: Of '027?

MR. NIXON: Yes.

MS. WILSON.: That bersonally answers
my question, but I guess what I'm really trying to
get at from you is, there is going to be a
containment building'of some nature built over the
silos sites; is that not correct?

MR. NIXON: ©No, that's not..

MS. WILSON:. Well, the last time
when we had our meeting in November there was a
concern over when you opened up the silos, and I
believe you stated ét that time thaﬁ_there would be
some type of, and I call it a containmént building,
you pefhaps have another word for it, which would
go over the site so that when the silos are ppened
and the éscaping gases, et cetera, would be
collecﬁed, and I believe yéu showed several slides
showing how the air would be sucked up and treated.
So those buildings that -- First of all, what do
you -- I'm assuming they wouid be the same for
either project since you would have to open the
silos for'either.

MS. AKGUNDUZ: I'll take that,
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JoAnne. What you are referring to is the auxiliary
waste retrieval éfoject we have. The structure ‘
that you saw from the past meeting is probably the
gantry type of thing that's built over the silos to
facilitate the deploying the retrieval equipment

through the hole top of the silo. Now, in order to

retrieve the material, we do have to have a radon

control system in operations. The radon control
system building is not on top of the silo: It's
adjacent to the tanks that we're going to be |
buildingvthat the material is going to be
transfefred into.

MS. ﬁILSON: So there will be
actuaily nothing over either of the silos? ‘

E MS. AKGUNDUZ: Only the equipment
room and the structure that is going to support the
equipment room.

MR. SCHNEIDER: There's a
containment structure around the breach -- I think
your question, the answer to your gquestion is, yes,
there is a containment strucfure over the breach in
the silos:

MS. WILSON: That's what I thought

from the last meeting that there was going to be
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that, and that is already scheduled, you said it’g-
already being worked on? -

MR. NIXON: Right, it's being done
right now.

MS. AKGUNDUZ: March 2001 is when
the radon control system will be starting to
operate. It won't be the time -- when we actually
start retrieving the waste out of the silos will be
in the year 2602. -

‘MS. WILSON: But you have plans for
some  type of .- I stiil say a building, whether
it's here or there -- and then along with that
procéss; then, you have also schedulea or are
designing or have designed the specialized storage
barrels, containers -- : A
| MR. SCHNEIDER: Tanks.

MS. WILSON: -- that the material
from ﬁhe silos will go into as a precautionary
measure and will wait there until the other
material process is chosen to process that; is that
correct?

MS. AKGUNDUZ: That's correct.

MS. WILSON: And these are alieady

funded?
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MS. AKGUNDUZ: We are -- The way the
funds, the funding works is that we are annually ‘
funded. Now, these are budgeted; all the scope is

budgeted.

MS. WILSON: They're in the'budget?

MS. AKGUNDUZ: Yes, they're in the
budget. |

MS. WILSON: That's probably the
wérd then. And you anticipate the containment

affair and the containers would be available then
or would be ready to go by 2002, is that your --

MS. AKGUNDUZ: Yes. Material will

be, yes, it will be starting, we will be starting

to retrieve the material out of the silos in 2002. ‘

MS. WILSON:  Is theréAany difference
in these things for either of the methods that are
going to be used?

MS. AKGUNDUZ: No.

MS. WILSON: Thank you.

MR. STEGNER: Pam and then Edwa.‘

MS. DUNN: I just have a couple of
gquick gquestions. On yoﬁr cost comparison, Gary, 1s
transportation part of the waste disposal cost or

is transportation cost not reflected in this?

®
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MR. HAGEN: It's part of the
transportation disposal costs, right?

UNIDENTIFIED SPEAKER: Yes.

MR. HAGEN: The answer is yes,‘it is
incorporated into the total cost, and it's
reflected into the disposal cost estimate.

-MS. DUNN: Is also the cost to

dispose it that you have to pay the test site part

of that number too, or is that mostly

transportation?

UNIDENTIFIED SPEAKER: Most of that
is transportétion, most of the disposal cost is
transportation.

MR. HAGEN: It does include the . tip
entry at the site as well. =

MS. DUNﬁ: on the alternétives or

your implementability where you talk about your

‘commercial, did you look at commercial uses outside

of the US as well as within?
MR. HAGEN: Yes.
- MS. DUNN: There is some success for
it outside the US?
MR. HAGEN: Yes, we did. And that's

also within -- As an appendix to the FS, we present
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the results of that survey, and it does

specifically ment';ion which international '
applications we found -- well, we focused on it
internationally, but we do include every instance

to where we applied it internationally, and that's

an attachment, an appendix to the FS.

‘MS. YOCUM: I just need some
clarification. On chemical stabilization CHEM1l, is
there a wastewater treatment included in tﬁat
also? I see it mentioned only in CHEM2.

MR. NIXON: Yes, they both have

treatment prior to transfer.

MS. YOCUM: Okay, then why isn't one

‘mentioned in CHEM1? I mean, it would be - easier ‘

than me ﬁaving to ask the gquestion over énd over.

MR. NIXON: Right. The vendor in
the prbof 6f‘principle testing felt that they cQuld
treat -- the wastewater at the pump filter press
would be clean enough to meet the advance
wastewaﬁer treatment facility acceptance criteria.
But if it déesn‘t -~ that's in the text of the
document -- it's stated if they can't meet that,
then a wastewater treatmenﬁ plant would be

providéd. It was not required for this, for that

@

Spangler Reporting Services, Inc.

PHONE (513) 381-3330 FAX (513) 381-3342

B1-32 000224



10

11

12

13

14

15

1lse

17

18

19

20

21

22

23

24

33

- 8143

treatment technology because they were able to
demonstrate that in their testing.
MR. HAGEN: One of the things that

we will do during the design phase is reguire

‘additional testing to document conclusively that

they meet it or they can't.

MS. YOCUM: That was going to be my
next question, how are you going to make sure you
can meet that?

| - MR. NIXON: AWe're.going to give them
the future contract, and they will have a very
strict waste acceptance criteria for a wastewater
treatment facility that they willihave to meet. As
I séid, in this case the.vendor was able to meet
the criteria &ithout fugther treatment, but if
that's not the case, then ﬁhey'would have to comply
with that; | |

MS. CRAWFORD: Do the costs over and
above that, afe those reflected in your cost
estimates if they have to go forward and use the
wastewater treatment facility?

MR. HAGEN: No.

MS. CRAWFORD: I think you should go

back and add that number in because if that's the
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case, if you're using wastewater.in CHEM2 and
probably 1, if they can't meet the WAC, then common‘
sense would tell us the cost estimates are not
correct if you've not factored in the extra cos;s
for'the wastewater treatment facility. Which is
going to probably bring them neck and neck.

A_MR. NIXON: Well, I can't -- it's

difficult to address that. We have what we call

is for things of that nature. In the event that
the vendor proposal would include wastewater

treatment because of the process they'are

providing, then that wou;d be covered under
operéﬁional ris]; at that time. There was about a .
16 percent differenéé between CHEM and VIT, which .
is a fairly significant number in a wastewater
treatmépt plan of this kind. .It would be
relatively inexpensive.

MR. HAGEN: These guys always love
it when I make these commitﬁents for them, but one
thing we can do in the responsiveness summary is do
a specific evaluation and document how many dollars
would go along with adding a treatment facility,

number one, and then make a conclusion as to
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whether it changes the fundamental evaluation,
which is that it's an important but not a
discriminating decision-making factor. So we can
do that.

MS. CRAWFORD: We ask fo: those
things because too mahy times, as you all well
know, we get down the pike and all of a sudden~i£'s
like, oh, well, we forgot this and we need to add
that, and it's a little more money here ana a
little more money there, and then in the long run
you haven't saved a whole hell of a lot of money.
So I would encourage you to do that.

| MR. HAGEN: Okay. |

MR. STEGNER: Sir.

MR. DAVIS: I'm Doug Da&is from-
Toledo Engineering. When'thesé méterials, treated
materials arrive at NTS, what is the time periéd
which you estimate they will require the attention
and the maintenance of this test site?

MR. HAGEN: Let me answer it this
way: One of the tﬁings that we've got to do to be
able to get these materials into the'ground for
permanent disposal at the test site is pass'a

performance assessment. The life assumed, the life
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of disposal assumed in that assessment is 10,000
years.. So we've got to have a quantitative

demonstration that this will remain -- this

alternative, if implemented, with either waste form

going into the ground at Nevada will remain its
protectiveness for at least 10,000 years, and that
really, I think it starts to drive some of the --
What that means is that direct intrusion-scenarios
tend to drive that risk-assessmeﬁt, but we have
been working with the Nevada Test Site and have
information from them baséd on specific evaluation
of the untreated waste form for starters, and then
secondly what our current estimates of what the
cﬁaracteristics of the treatéd waste fdrm would be,
aﬁd both Qould meet the-performanée assessment
requirements based on a 10,000 year life
evaluation. |

MS. WILSON: What I was asking
befofe, how long do you estimate that the
materials, the silo materials will remain in the
special containers'before either one of the
treatments begin?

MR. NIXON: Treatment is scheduled

to‘begin in June of '06 for this process. That's

P
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our current based on schedule.
MS. WILSON: For either one?
MR. NIXON: That's correct, for
either technology.
| MS. WILSON: The building will be in
place and it will already be operational by '06?
MR. NIXON: Right.. '

MS. WILSON: And these containers

are ~- will be especially built to hold the residue

as it now is?
MR. NIXON: They're actually tanks.

They're steel tanks, and there's shielding, there's

‘a containment around those tanks of concrete.

MS. WILSON: A concrete'pfotection?

MR. NIXON: Right. |

MR. STEGNER: Edwa. "

MS. YOCUM: I have one more. This
is always a concern to me, is 1f NTS closes the
gates, what happens to this waste, the silo waste,
where will i; be disposed?

MR. HAGEN: That's not an easy
guestion to énswer. The one thing, though, that is
clear if you look across the Records of Decision

for Fernald, it can't go here. It's not even close
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"formally which said, let us assume that the
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to meeting the waste acceptance criteria for an
on-site disposal facility. So while I don't have .
good answer for you, there's ﬁothing that we've
agreed to together that says it can go to Fernald.

MR. STEGNER: Okay. Let's take a
short break. |

MR. HAGEN:  There's another

guestion.
MR. éTEGNER: -I'm sorry, go-ahead.
MR. DAVIS: This will be a very
shorﬁ one:--With the materials going to NTS, when

radioactive waste, and I know the materials are
significantly iiifferént, but the part of the . ‘

scenario was éi&éys the "what if" game played'Out

infrastructure to maintain this is gone, and for
10,000 years that may be a reasonable assumptiqn,
and so for these materials it was always driven
very strongly toward the most durable treatment,
you ‘know, not depending on the container. So I was
curious if this kind of consideration came up in
your discussioﬁ?

MR. BECKMAN: As part of the PA

9
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process, we look at inadvertent scenarios, what
happens if somebody built a form on top of a waste
cell and sinks its well through the disposal. The
container brings the stuff up to the surface and
eaﬁs it.

MR. HAGEN: And they also considered
the untreated waste form, right, Steve?

MR. BECKMAN: Right. They don't
take credit for the waéte form. -

MR. STEGNER: Jerry.

MR. GELS: I had a question about
the comparative analysis summary. Is the analysis
of the treatment.technologf or the éombination of
the treatment technolégy and the burial or ultimate
disposal together?- -

MR. BECKMAN: It's together.

MR. HAGEN: It's together, right.

MR. GELS: it's‘together, that's
what I assumed. So if you wanted to increase your
nﬁmber, you just bury it deeper or in a drier
location? That may be -- we're looking at the NTS.

Mﬁ. HAGEN: Yes. Partiéularly as it
relates to the radon flux. The depth of burial is

an issue there and, yes, it's one of the ways to
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address that issue. But it does include the entire
combination of treatment and disposal. | .
MR. GELS: Okay. One question I had
then was with your long-term evaluation for
effectiveness and permanence. The neutral decision
goes against everything I've heard before about
vitrification versus a cement kina-of a product,
éspecially as you point out that 10,000 year.
scenario, we're talking about -- I don't know of
any -- I mean, we found glass materials near
volcanoes that_have lasted that long, yes, but I'wve

never seen anything that has shown that a cement or

concrete product can last 10,000 years.'
MR. HAGEN: A éouple of things. Oneq
is that for chémical stabilization, the
immobilization of the lead is not through a
physical form like you see in concrete blocks in
the building down the road. If's actually the
chemical reaction that takes place between the
pozzolan type additive and the lead itself. 1In
fact, the test that EPA requires to demonstrate,
called TCLP, I forget what the lettérs stand for,
actually grinds the material up, the vitrified

material, the stabilized material, chemically
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stabilizgd material. So the physical form of the
waste is not really what drives the protectiveness,
particularly for chemical stabilization, that
chemical reaction. So that's the first thing. If
there is degradétion of the physical consolidated
waste form, it doesn't mean that you're losing the
immobilization contamination.

Secondly, and, you know, this is a
statement that we alwayg say respectfully énd
carefully in Nevada, but giveﬁ where it is, it is
going in_fact'into a hole created by an explosion
of a ngclear weapon, and with the baquround and
other contamination that is in place, the
méaningful difference between what we're putting
tﬁere compared to what is already{thére and the
degree of impact to the environment is just not, in
our mi#d, this is our conclusion, not forcing it on
anybody else, especially the citizens of Nevada,
but it's just not a meaningful difference. And, by
the way, we haven't gotten, you know, that's
generally been accepted by the people in Nevada.

So that's why we say it's neutral.
Is there some basis for saying

they're different? VYes. Is it a meaningful
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difference in our mind considering that they both
achieve the remedial action objective and that the .
protection for that achievement of the remedial

action objeétive isn;t dependent on the physical

form of the waste, it's the chemical processes that

difference to say there's an advantage in 6ne
direction or another. That's the basis of us
calling it neutral.

| MR; GELS: I don't necessarily
disagree with you on the basis of lead and r#don,

but you've not mentioned radium in this. Was that

evaluated, radium 226 as part of the.leachate,
leachability? | | : ' .
' u MR. HAGEN: Yeah, it was evaluated.
It was not judged to be -- It is a contaminant of
concern, yes, reguiring, you know, us to do
something from a risk assessaent perspe;tive. If
you logk at what drove the requirement for
treatmeﬁt, that was not a contaminant that required
treaﬁment. It‘was actually just the leéd. The
second -- and I'm talking from a regulatory
perspective. Diffeérent stakeholders can have

different perceptions, and we respect that, but

N
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froﬁ a regulatory perspective, the only thing that
drove the treatméﬁt was the lead and the fact that
it is present at leachable concentrations above the
RCRA thresholds. That's why we focused on lead and
radon, becauée they both have ARARs that tend t6

drive the acceptability of disposal as opposed to

radium.

MR. BECKMAN: But that's looked at
in the PA. .

MR. STEGNER: Sir, you had a

question?

| UNIDENTIFIED SPEAKER: I'm trying to
determine which is Better, is CHEM1l better than
CHEM2 or vice versa? |

‘'MR. HAGEN: Well, what we're going

to do if ultimately chemical stabilization4is
selected is not specify any one iteration of
chemical stabilization. What we're going to do is
require that the successful offeror provide a
technology that uses chemical stabilization, but
then let the competitive markét give us the best
version as it appiies for these specific wastes.
We're not teally trying to say that we know enough

that one iteration is better.
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The reason is because we selected two
representative technologies. There are 20 or 30 .
other different ways to do it out there, and we
don't want to make the conclusion that one is
better than B because it might produce a false path
forward. Okay. We want the best application of
chemical stabilization possible out there, the most
timely and»to a lesser extent cost effective
application to come out of a competitive process.
That's why we've stayed away from conclusions like
which of the two representative technologies are
better.

| UNIDENTIFIEﬁ SPEAKER: Well, it

looks like vitrification is dead from everything
that I've read, and we -just ought to'foréet aboue
that and concentrate now on the chemical
stabilization.

MR . HAGEN{I Well, we propose
chemicalf _ |

UNIDENTIFIED SPEAKER: We still
don't know which chemical stabilization is better.
So it sounds like you really haven't done your job
at this point.

MR. HAGEN: Let me go back and say
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what I've just said again, .and fhat is that, well,
first, we are proposing chemical stabiliéation as
the technology family. It doesn't mean
vitrification is dead, that's why we're here
fonight, to get public input. Let's just suppose
hypothetically that we do go forward with chemical
stabilization. What we're saying is that there are
a lot of different ways to implement chemical
stabilization that are consistent with the way we
define the technology and what a successful vendor
would have té offer. We don't want to get into the
situation to where we artificially limit the best
way to do it by only comparing two or three or four
ven&ors. We want to let the competitive market
with people that have demonstrated success with-

their particular version of the technology come and

give us the best application. So we want to stay

away from that.

UNIbENTIFIED SPEAKER: Okay. We'fe
still in the very early process then of selecting
the best method?

MR. HAGEN: The final vendor.

ﬁNIDENTIFIED SPEAKER: Okay.

Reading this material here it looks like you've
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done the survey, you kndw, and Yyou've decided.on
CHEM1 or CHEM2 and you kﬁow exactly what goes into.
that, one has fly ash and the other one doesn't,

and so forth‘and so on, but you may go to something
completely different from what you've got here?

| MR. HAGEN: Not completeiy
different. It still has to fundamentally be a
chemical stabilization technology where you've got
to immobilize the lead to RCRA standards uging a
chemical process that achieves that reduction in
mobility through that chemical reaction. - So it's
not just aﬁything; it's got to be within that
technology family, and again, I know I'm repeating
myself, what we want is the best application fhat's.
avéilable out there iq.the ccmpetitive market from
vendors that have demonstrated the ability to do-it
right.

- UNIDENTIFIED SPEAKER: Okay. So in
this comment period what are the citizens éupposed
to do? You haven't really decided the best method
yet. What are the citizens supposed to say,
vitrification, we don't want that, we Qant CHEM1
and CHEM2, but of the CHEM1 and CHEM2, we don't

know what the .best solution is?
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MR. HAGEN: We're not attempting, I
apologize, I know I'm not being clear, we're not
attempting to make a decision or ask you to decide
between CHEM1l and CHEM2. We're asking you to give
whatever input you want to give, including if you
think we have more work to do, tell us that, but
what we are specifically asking right now is based

on the comparative analysis, that the'family of

vitrification compared to the family of chemical

stabilization, we are proposing chemical
stabilization. We want to know what you think of
that. I'm not goihg to tell you how to comment.
If you think that there needs to be more public
involvement, which there will be, in how we get to
the final:aﬁswer, if you've got particulaf thoughts
on how that public involvement should be
structured, what decision points based on what data
you want, please comment. But first and ﬁoremost,
we're asking people to'react to our proposal to
select some application of chemical stabilization
family. |

UNIDENTIFIED SPEAKER: I see, okay,
as opposed to vit?ification.

MR. HAGEN: Yes.
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. MR. STEGNER: We'll take two more,
you and you. ' '
: UNIDENTIFIED SPEAKER: I was going
to point out for Jerry; he talked about a city in
which the volcanic¢ glass being nationally available
and have had long age, cementatious rocks are the
same. There's all kind of cementatious rocks,

including limestone_and sandstones, that have been

around for millions of years. So I think you can

make that same comparison that way.
| The other thing, Terry, you guys have

also looked at thé radioactive decay of this
material. I know lead was the driving factor, but
in terms of where it's going into the Nevada Test ‘
Site, I think'frdm a radiocactive standpoiht,,due'to
the decay, you don't need 10,060 years to protect
this material, do you? .

UNIDENTIFIED SPEAKER: Sure do.
It's there for the term.

MR. SCHNEIDER: It's not going to
get any less radioactive. ‘

4UNIDENTIFIED'SPEAKER: In 10,000.
years you'll have six half lives of radium 226, so

it should decrease, total activity of the radium
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should decrease by 1/60th.
MR. GELS: More than that.
'MR. STEGNER: JoAnne.
MS. WILSON: This brings up a point
that the gentleman brought up here, when you were

preparing the plans fbr either method, I believe -

you said that you consulted with various companies

that were both familiar with and competent,

vappéared to be competent in handling this. Was it

from these people -- Was it from these people that
you got the general plan for each one of these?.

.MR. HAGEN: The answer is
generically, yes. We mentioned that we conducted
proof of érinciple tests using.two representative
applications of ‘each technology family. We went
out competitively and procured the services of four
different companies to go>do 72-hour test run for
each of the technélogies. That ‘is the primary

basis of the data that we used to develop the

altéernatives in the FS. That was not the exclusive

basis.
We also went to other places where
it's been done in the DOE complex, talked to them.

Did literature reviews, and also used some of our
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own experiénce at Fernald because we have
successfully impiémented chemical stabilization, o.
a smaller scale, and we've also gotten experience
thfough the melter, for bettér or for worse, with
vitrification. But having said that, we didn'g
bias anything with our experience.' The primary
basis of information was the data from the proof of
principles testing.

MS. WILSON: Would these same
companies then be considered as possible vendo:s?

MR. HAGEN: The answer is that any
vendor,.let's suppose hypothetically it's chemical
stabilization; any'venddr that can demonstrate
qu.alifi'cations with that particular technology wil‘
have an opporfunity to bid,on the final job.
Conversély, if for some reason it changes to
vitrification, the same thing applies. Any cémpany
that can demonstrate capabilities with that
technolégy will have the opportunity to propose.

MS. WILSON: But I think you also
then said that when you chose a vendor, it couid
qgquite possibly be up to that vendor to decide how
they were going to process matefial, and it could

be a third, fourth or fifth version of say the

Spangler Reporting Services, Inc. ‘

PHONE (513) 381-3330 FAX (513) 381-3342

B-1-50 Q00242




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

. 8143

MR. HAGEN: 2All within the general,

chemical stabilization.

all within the general family,'which, a dramatic
oversimplification, means you take the material,
you add some kind of pozzolanic agent, sometimes
it's as simple as a cement derivative, sometimes
;here are companies that have their own propriegary
twist, but in all instancesbit is thé addition of
somé chemical agent that causes a chemical.reaction
with your constituents of concern‘to achieve the
remedial action objective. So any offeror has Qot
to be bringing somethiﬁg to-the party that works
witﬁin those constraints.

Where -are the opportunities for

differences? 1It's slight differences in the

"additive. As I said, different companies have

their own version of the pozzolanic additive thaﬁ
may work better or worse for certain applications
that would have to be demonstrated. They also |
might have what are fairly minor differences in the
way it's mixed, for instance, off-loaded -- I'm
sorry, taken out of the mixing agent. In other
words, process modifiéations but the same basic

technology.
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MS. WILSON: But at the same time

you couldn't be sure that the results would be the ‘

same as what you were saying in these two
alternative chemical stabilization methods?

MR. HAGEN: No, that's right.

I

think there's a strong basis of confidence that we

would achieve the remedial action objectives.

Would there bé differences in the ﬁreated wast

e

form? There might be slight differences in the

leachability rate. In all instances they have to

meet the lead leachability standard. And ther
might be slight differences in the radon

attenuation reduction because of a particular

e

chemical or additive that they use. It also might ‘

result in differences in the volume; rather than,

you know, three times, it might be two and a half

times more, or it could be three and a half times

more. I don't see- it getting much out of that

envelope. But, yeah, there are going to be

differences, but the bottom line won't change, and

that is it's going to be a chemical reduction

process that has to meet certain specified

performance requirements as designated in the ROD,

most nbtably around this reduction of leachability
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of the RCRA constituents. Those are going to be
absolutes.

MS. WILSON: Okay, thank you.

MR. STEGNER: Let's take a‘break,
and we will set up for the formal public comments.

MS. CRAWFORD: Can we take like a
really short one because some of us need to leave?

MR. STEGNER: Yeah, we're going to

‘take five minutes, Lisa.

(Brief recess.)
MR. STEGNER: All right, this will
begin the formal public.comment portion of the
evening, the public heariﬁg. I want to restate
that we will be.doing this in Nevada ne#t week for
the stakeholders at the Nevada Test Site.

What we ask you to do is either'réise
your.hand, step up to the microphone, otherwise ask
to be recognized this evening. When youAbegin: |
séeaking, we ask that you state your name clearly,
éimply'because this is being taken down for the
record. .

If you have any written materials
that you want to submit this evening, you can also

give'those'to me at that time. If not, those can
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be sent in separately. As I say, this is be;ng
transcribed, so what you say will be on the record‘
anyhow.

The.comments,Aquestions that we have
here tonight will be compiled into a responsiveness
summary, and that will be provided to everyone who
has signed in here ténight. We will also put a
copy of that in the_éublic Environmental
Information Center as soon as it is feady,‘and that
will probably be within two to three weeks after
the end of the public comment period, which again
ends on May 18th. With that, we would ask that
whoever wants to speak -- I think, tisa, you had
asked to speak ea:_cly,§ so please proceed. .

MS. CKAWFORD: I need to leave right '
away.
MR. STEGNER: I understand.

- MS. CRAW?ORﬁ: Quickly, you've ail
heard my comments on many other occasions,-but to
kind of put them in a nutshell tonight is I just
want to say that we live in a society of less is
better, as we all know, and reduce, reuse, recycle
are terms that are stressed at every turn these

days. So with that, three times the waste load is

®
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a little bit mind boggling for me, and it's a
little ﬁard for me to comprehend, and the fact fhat
we are sending three times the amount of waste to
somebody else's backyard seems a litﬁle bit unfair,
and it really seems technologically wrong to me.
Three times the amount of waste also equals three
times the amount of shipments in trucks and, again,

those shipments will be traveling on highways and

byways across this country.

The waste form in a cement waste
formf and I call it solidification, it's cement,
sorry, but that's what it is, is not near as
protective, in my opinibn, as vitrification is.
I've not seen a tremendousidifference in the cost
values. They pretty mgch look the same to me. I
think when we add in some of ﬁhe possible advance

wastewater treatment facility activities, that

‘could possibly bring them in line together.

Some of us have seen and hgard the
horror stories from around the DOE complexes on the
cement issues, and they're not pretty. They can
tell me some wo:k, and that's fine, but I've alsd
seen some that don't work, so that's a little scary

for us.
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The last thing I want to add is if

chemical stabilization is chosen, which it pretty ‘
much seems like that's what it's going to be, that

I want to encourage everybody involved here that

you look very, very hard for ways to lower the

waste volumes and to possibly lower those truck
shipments. There's new technologies at every turn;

every time you turn around there's a new technology

out there and old technologies are made better and

better, and we would just encourage you to be very
watchful of the new technologies as they-comé down
the pike. And that's it.

MR. STEGNER: Thank you. JoAnne.

MS. WILSON: My  name is JoAnne ‘
Wilson. I'm from Fairfield, Oﬁio, and I would like
to make-the following comments.

| Some of this will go back to 19S5,

because I think there are many people in this room
who were at meetings at that time, and I think it's
very,.very impdftant that you realize some of the
advances that have been made since that time. 1In
1995; when it was announced that there was all this
radium in the silos, and many scientists and

doctors came to see collectively what might be done

®
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to preserve this for medical research. However, at
that time this was just a -- it was just talk as to
what was possible.

I would like to be able to report

today in 2000 that Dr. David Scheinberg, who was

‘here at that time and announced a new method of

treatment and possible cure, it will take time to
see whether it's an absolute cure, of using one of
the isotopes that would come from radium, ﬁamely
bismuth 213, married or connected with an antibody
which will target a specific type of leukemia or
non-Hodgkin's lymphoma and will carry this tiny
Alpha-admitting parficle.to the cancer cell and
will kill it wherever it is in the body. If it has
tra#eled from the site, it Qill'getﬁit. They'ré
called smart bullets, and they have a seek and
destroy ability.

The reason I bring this up is that
the Sloan Kettering Memorial Institute, Cancer
Institute, has been conducting since 1995 various
trials, I believe‘they're at.least in phase two,
they may be going into phase three. The bismuth
213 has pfoved to be an excellent cancer killer.

It has mated with a number of these antibodies, and
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it is treating people who are desperately ill with
this. Dr. Scheinberg, whom I have s»oken with, ha.
chosen the sickest of the patients to treat. Both -
of these diseases are hard to treat, andthe has
figured if he can treat and possibly cure these
people, then people who are lesser sick can also
benefit.

This is not the only type of cancer
that is being treated. . The only reason I Ering
this up so strongly ié Dr. Scheinberg was here.}
There's been nothing in the paper as to how
successful Ehis has been. Théere are other people
who gre.working with medical isotopéélin the same
manner using specific isotopes, and they are ‘
working on treatment of ovarian cancer, prostate
cancer, lung cancer, brain cancer, and some other
noncancerous things such as heart. and even the
bossibility of AIDS treatment. This is a new type
of thing. Instead of irradiating the body with
radioactive material, you send bits and pieces in.
The body is subjected to less, much less trauma,
there's no hair loss, there's no nausea, it can
even be treated on an outpatient basis.

The reason that I bring this up, too,

9
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is because contained in the radium which is in the

two silos are two very important isotopes, medical

isotopes which are in short supply and of which the

" radium which we have here is the largest known

supply all over the world. Bismuth 213 and
actinium 225 are both very, very valuable, and I
would like to speak on the alternative of trying to
preserve this radium. Both of these methods, ﬂhe'
vitrification and the chemical stabilization, will
put this 10 pounds of radium out of use of the
medical community. It will be gone, it cannot be
used. Some people say that you can take the glass
capsules, crush them down and'treat them. The.
cost, from what I've been able to gathér, wqula be.
extremely prohibitive. The same way, I think the

chemical stabilization is even worse in possible

retrieval later on, if at all.

I think that the radium here is
extremely valuable. I think your presentations
tonight ha§e been very, very good and they
certainly have been honest ones in that there is no
real easy way to treat this material. We wish that
there was. Each ane of them has a, its o6wn

problems, complications, uncertainties I think you
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were careful to point out, and I think that honesty

is good to see. - ‘
I have, and I've come to this meeting

with an alternative, which I have discussed with

other people in the DOE, with scientists out in

.Hanford, as a method of removing this material

completely from the neighborhood in a much less

complicated manner, and I would like the DOE and

the EPA and all the other involved agencies to

consider this. The biggest problem we have is
getting it out.and‘my proposal is this: . That the
contents of the silos be. removed as they are with
no treatment here, and thaﬁ in the procesé or
befére this, of 'course,'f- that some agency, some ‘
site, some commercial;cbmpany be either given or
sold this, however to take it out of our hands.
There are many companies in this
country and in Canada that are very competent in
précessing radiocoactive material. They do it all
the time. They separate different things out.
It's no big deal to them. 1If this material could
be disposed of ta such an entity, and i’m.not
saying that.the? would be easy to find, I am

suggeéting that we would, for example, try an

@
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entity in Canada. A number of years ago there was
a company called, I believe it was Riocalto --
Riocalgum, that's correct, who was interested in the
material, and as I understand it, they did -- the
problem withithem is that they didn't have any
method of final disposal of the waste product after
they had taken the radium out. I think someone
said that they were . just going to dump it
somewhere, if I remember. If we were able.to give,
sell, diSppse of the material in Canada, for

example, and I use Canada because there's a lot of

uranium mining being done there, and théy know how

to.care for and process radioactive material, it's
no big deal, it's their living. They could decide
on the method of separating out the radium frpm the
barium sulfate which is contained in this. If you
have to process it, barium sulfate is taken out and
then thét has to be processed in order to get the
radium salts. But once this is déne, the material,
the residue, the radium can go to a reactor and can
be changed into many, many vaiuable isotopes,
medical isotopes, and I stress that. This whole
area is just beginning, and I think we would be

proud, extremely proud if we could be the source of
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saving lives of people with various types of

cancer. '

It may seem like an odd proposal, and

I realize that, but our biggest problem here is to

get rid of the material in the silos. And I know

that there are places that could take it. It's'

just a question of working with -- finding them and

'working with them. Perhaps it sounds too simple.

' What we've heard has been very complicated, very

interesting, but very complicated.

So I offer this proposal. I am at
this time talking with different.people, different
mining companies to find their interest, see if
there is any. However, I do not believe and, Gary'
correct me if you have any different information, I
do not believe at this. time that the DOE has put
out any type of requests for comments or proposals
to, for this type of treatment or disposal ‘of the
material. |

i would also like to end this by
saying that the Department of Energy as well as
its - what is it called here -- its Isotope
Production and Distribution Division has funded a

great deal of money into Dr. Scheiﬁberg's clinical

X )
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trials and in his work, andlso the bOE must have
some confidence in what he's doing that is being a
great contribution to cancer treatments. I would
offer the alternative, and I would also think that
we should keep in mind what a valuable amount of
radium that we had. If we send it to Nevada, ig's
gone forever, and people with lymphomas, leukemias,
non-Hodgkin's disease, for example, and if you
remémber, this is what King Hussein, Jécqueline
Kennedy, and Tom Landry of the Dalias Cowboys all
died of, and I.think that we should use this
radium,'find a way to use it and keep'it and not
dump it. Thank you wvery much.
MR. STEGNER: Thank you, JoAnne.
MS. SCHROER: My name is Cérol

Schroer, and if what I'm goiné to read makes no
sense to everybody, it's because I haven't been
able to hear very well tonight. '

‘We knew the silos would be a big part
of ﬁhe Fernald Eleanup, and we knew they would be a
real challenge. And when vitrification was
suggested, it seemed to be our answer to the low
volume storage piﬁs the transportation. But when

the VIT pilot plant ran into major problems, like

Spangler Reporting Services, Inc.

PHONE (513) 381-3330 FAX (513) 381-3342

B-I-63 000235




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

| when I think about the workers and their safety, I

64

square fittings into round holes, I knew we were in

trouble. I still know in my heart that to vitrif).
is really the best way to go, but we must move on )
aﬁd we must get to the silos and get them taken

care of, and my one prayer is that‘it be done with
everY-precaution and that it be done correcﬁly. We
live here, and we want to be sure thét we're still
here when the silos aren't.

MR. STEGNER: Thank you, Carol.

MS. YOCUM: I'm Edwa Yocunm, and-as a
resident living one and a half miles south of the
Fernald site, which is glso a disposal and storage
site, and it contaminated the environment, I really
prefer the vitrification process for its red'uctioix.

of the toxicity, the mobility, and the low volume

of treated waste and less volume for shipping. But

have to select chemical stabilization. Because,
ves, it's easier possibly to implement'than what
vitrification is right at this time, but who knows
what can happen to the vitrification technology.in
another four-?ears. But still we must move on and
get this job done. So I will accept chemical

stabilization, but also I would like to add too, as

@
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treated silos 1 and 2 waste must not remain on the
Fernald site or be placed in the on-site disposal
facility if NTS's doors close. Thank you.

MR. STEGNER: Anyone else?

MR. DAVIS: Douglas Davis. I want
to take an opportﬁnity to be very brief, you've
been very gracious to our company in the past in

allowing us in discussion, and I'm very impressed

‘with the level of consideration that's come into

this whole problem. I think this is amazing. I
might like it if it were‘shifted a bit, but that's
not the point. | |

| I did want to say just a couple of
things about glass, though, I think it gets into
your soul.a little bit when you wor# on glass |
developments for months. 1In terms of safety I have
to say that I feel better about thinking about a
durable glass at a site Qhere, even if our
inffastructurg is totally goné_and even if it's no

longer an arid area, the radon, the radioactivity,

‘the lead, is still contained and can't wander off.

The other thing that several times
we've talked about, and I think perhaps we haven't

given it as much emphasis as we might, is to the
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large commercial glass industry that operates all
around the world, not with our radioactive ‘
hazardous waste glasses, but many of ﬁhésé issues.

I think it's wonderful that we've gone and
considered the opinions of ﬁhe workers, that;s very
important. Suiprisingly that's not done very

much. But a slightiy increased inherent risk in a

process does not always result in more injury

.because you can build in, and I think the glasé

industry is:a good example, they have built in the
structure to be a very safe industry. Even in
parts of the world where they don't even have the
infrastructure that we have. |

In talking about greatef | '
implementability, you know, our cdmpany,.one'of the
things we do is build large float glass plants, and
one of the demands that's often put on uslis, okay,
here's .an order, we wouldllike to have glass ‘
running out in sheet form in two years. That's
very common. So, you know, thrbugh construction
planning and engineering planning you can put
together complex projects very quickly, and it's
still with good quality control. |

And I guess under the question of

9
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operability, again I would just mention some of
these plants that are run cohmercially, we commonly
as part of our contracts to a customer, now these
are not radioactive waste raw materials, bu; part

of our warranty is that day after day these operate

with less than two or three defects per ton of

glass. So the commercial industry sits there and

runs, it's very operable. Just want to make sure

‘'we just think about that, and I appreciate your

consideration.

MR. STEGNER: Thank you, sir.

MR. GELS: My name is Jerry Gels.
I'm a health physicist. I've been coming to a 1lot

of these meetings and was about tolgo.on the record
as saying that I thought ;hat cemehﬁation was ;ﬁe
better alternative of the two because if those are
our choices, I felt that, as M;. Wilson pointed
out, that the retrievability would be better than
that, although I think she said that it wouldn't,
so . I don't know how to feel about that. But I do
feel that the radium 226 that we have in those
silos is a resource. We've been looking at it as a
waste, and it is very true in a lot of short-term

viewpoints} it can be considered a waste. If you
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look at the lbng term, as she's.pointed out, it
could be considered a resource, and this is a ‘
resource that of all the atoms of radium 226 that ]
there are in this coﬁntry,‘most of them are in two
silos out by Paddy's Run Creek, and they are,
depending on thg medical results, which i've been
trying to find out about for some years now, how
that is doing, but depending on those results, they
can be a resource of tremendoﬁs value to the world,
and I tﬁink that should be considered in the long

run as what we do on that basis, whether we do

something that will put those atoms in a form that

cannot be easily retrieved or whether we separate
them oiut. And they can be chemically separated, it‘_
is possible to do. Mafie Curie did it{a hundred
years ago. - It's possible to do it. I don't ‘know
if we've looked at doing that, but I think it's .
something that we ought to look ét. Thank you.

MR. STEGNER: Anyone else? Going
once, tﬁice. Thank you all for coming.

MEETING CONCLUDED AT 8:20 P.M.
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MR. STEGNER: Good afternoon, everyone. My name
is Gary Stegner. I work in Public Affairs for the Department
of Energy at Fernald. I want to thank you all for coming here
this afternoon.

With me are Nina Aksunduz. She ié the Silos
Project Manager for the Department of Energy - Ferﬁald. Gene
Jablonowski. He is Region 5 EPA, Fernald Program Managér for
US-EPA there.

Terry Hagen, for Fernald and also Dennis Nixon.

Since Nevada stakeholders could potentially be

.impacted by the course of action we choose to remediate Fernald

silos, we figured wewwéuldaprovide the same public involvement .
opportunities for you as we did for our own stakeholders last
week. '

What Qe did then we hope to do tonight is two
distinct segmenﬁs of a -- a meeting.

First is an informal review of the prograﬁ that
we're proposing, and that will be followed by informal question
an answer séssion, which combined should take about thirty
minutes. |

' We would ask you to hold your questions until the
presenfations are over. That will be -- consist of a video,
which you guys have requested we produce, which we have done,
and also a short presentation by Terry. |

Then that will be, as I say, followed by the
. _ _ 3
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informal question and answer session. .

- 1f you want clarification on any aspect of the
project, that's the time to raise your questions at that time.

That will be followed by a formal puﬁlic hearing
where we will be exclusively in a listening mode. We will not
be responding to anything at that time. We will simply be
taking. your comments on the Revised Proposed Plan Silo Project.

Your comméntS'will be transcribed and be part of
the official public record on the silos project.

.We will respond‘to any and all comments received
by Neyada stakeholders through formal responsiveness summary
documenﬁ-wﬁich will be provided to all comménters and will also
be pléced in your public reading room and public informatio.
center. Those will be placed here and also at Fernald.

If you would rather submit ybur comménts in
writing to me, you can certainly do that. You don't have to
speak oﬁ the record tonight. Those comments should be |
postmarked by May 18th if you want them to be included in the
formal rgcord. -
As I said, the project ovérview will be presented
in a video form which was prepared by fequest of the Nevada
stakeholders, and following the video, Terry will offer a short
briefing, after which you can ask your questions.

At the conclusion of the question and answer
period, then we will go into the formal public comment perigs

., @
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So with that, if you could queue the video aﬁd
we'll get startedf »

(Vidéotape is being shown at this time).

MR. HAGEN: What I'd like to do is move this
clip down. So to briefly summarize and supplement the data in
the video against the criteria that EPA mandates for |
considefation when you make a decision in the CERCLA, and
they're the same ones that were -- that were presented in the
video. .

I apologize for the font size there. I know it'é
a little hard to read, but you've goﬁ it in your handouts.
Maybe you can follow along.

‘We'll talk about all nine of these, aﬁd real
quickly, you see the bottom two don't have an assessmént;
rather we felt that there was a favoring for vitrifiéation and
chemical stabilization, either/or.

The state acceptance and éommunity acceptance,
that's evaluated based on the results of these public
involvement forums, so actually I'll be talking about seven of
the nine. |

The first criteria is called overall protection
of human health and the environment, and this is what's called
a threshold criteria under CERCLA, which means that the EPA

requires that before you can select a remedy, you must

demonstrate that it adequately -- again I apologize. We were

‘ 5
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'our analysis is that both alternative families, technology‘
6 " .

trying to make this readable. That it adequately addresse!
this particuiar criterion.

What we concluded is that both stabilization and
vitrification do.pass this threshold. The protection is
érovided by a coﬁbination of removal at Fernald, treatmsnt to
address the RCRA metals in the waste and also treatment to.meet
ﬁévada Test Site waste acceptance criteria and performance
assessment requirements and long-term stable disposal at the
test site.

The second threshold criteria is called

. compliance with applicable or relevant and appropriate

requirements.

Our conclusion again was that both technolog.
families met this threshold criteria.
The prihary_ARARs that we're concerned about --

we're concerned with all of them and we have to meeﬁ all of

those, but the ones that really drove the analysis, number one,

are'the NESHAP sub-part 2 radon flux limitations, and what we
found is is that both technologies when combined with their
packaging met this ARAR, and then second, of course, are all
the Departmeﬁt of Transportation requirements for
transéortatioq.

Again the analysis -- and we'll talk a little bit

more about those Department of Transportation requirements, but
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families meet this threshold criteria.

What that meanslunder CERCLA is that once you
screen your potential alternatives against the threshold
criteria, some get screened out.

Those that -- that pass through that screening

‘are then eligible for a comparative analysis against five

balancing criteria. Those are the next five that we're going

- to go through.

The first one is long-term effectiveness and
permanence. Our evaluation'along with US-EPA was that both
technology alternatives performed at approximately'the same and
performed adequately.

‘'The basis for saying that both provided adequate
long-term effectiveness and permanence is really the same
argument that went with the first threshold criteria; that is,
removing at.Eernald, tréatment to meet regulatory requirements
for the leachable -- RCRA leachable materials in there, also to
meet the waste acceptance criteria at the test site and
performance assessment requirements and then stable dispqsal,
long-texrm disposal at the test site.

Again, equal -- equal and adequate performance by
both technology families.

The next of the balancing criteria is called
reduction of toxicity, mobility or volume through treatment.

In this criteria, it. was our assessment that
7

ATLAS REPORTING SERVICES
LAS VEGAS, NEVADA

(888) 4-ATLAS-1 Q00267
B-1I-7



10
11
12
13
14
-15
16
17
18
19
20
21
22
23
24

25

there was a distinct advantage to the vitrification technolg.,,
and thaﬁ pfimarily relates to the treated waste volume, and at
the end of the presentation, I'm going to present a couple of
slides that are intended to directly address some questions we
got from the Transportation Subcommittee of the CAB, and
there's also another one coming up here in just a second that
show.thdse volumes, but there's -- there's a lot more volume
associated with chemical stabilization than vitrification, and
that's the primary basis. We'll cover all of these sub-
components.

Basically chemical stabilization.produces about
three times the amount of waste than vitrification, and hence
the basis for the advantage to vitrification. ‘ ‘

Abouﬁ 12 to 1,300 -- depending on which
particular iteration of the chemical stabilization téchnology,
between 12 and 1,300 cubic yards -- cubic feet -- I'm sorry.
It's -- it's 1,300,000 cubic feet ——'sorry -- of material that
would require disposal at the test site versus 3 to 400,000 for

vitrification. .

For secondary waste volumes, you'll see those.
were approximately equal. The secondary waste associated with
vitrification are a little bit more difficult to deal with than
those associated with chemical solidification. Some of them
are mixed waste.

Also because of the nature of the high ‘

| 8
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temperature operation, it tends to drive off more gas type
materials and more gaseous emissions that have to be dealt
with.

So we do believe there's -a slight a&vantage to
chemical stabilization relative to secondary waste, but not
enough to undo the significant increased volume there for
chemical stabilization.

Short-term effectiveness is the next balancing

criteria. Short-term effectiveness basically consists of a

couple of subcomponents.

Worker risk, risk to the workers associated with
actually removing the material and treaﬁing it as well as the
workers invblved in'transportétion, and then again those
workers also at the test site who would be involved in
disposing of these materials, and then the -- the last
subcomponent is how long it takes to complete the ﬁemedy, time
to protectiveness.

Oﬁr evaluation here was that there was an
advantage for chemical stabilization, primarily driven by the
Qorker risk igsue, and wé'll talk about each of these sub-
components here.

Relative to radiological dose, which is what a
lot of people have -- have historically assumed would drive the
worker risk, that's about the same for the different
alternatives. |
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The difference comes in the fact that -- and ’
we've got an overhead here coming up to demonstrate those
hours, but there are a lot higher number of working hours
required to complete the project under Vitrificatién than for
chemical stabilization, and statistically what that resulté in
is a higher probability of some kind of éccidenﬁ for the
workers in impiementing that technology.

Also, vitrification is a high temperature, high
power, high voltage operation which has some inherent risk to
workers associated with those issues versus chémical
stabilization, which is an ambient temperature batch type, room
temperature batch type operation.

And then finally both of these technology ‘
families would be implemented remotely,.but for maintenance of
the system, that would be done bylcontact; in other wqrds,
workers going ‘in and actually maintaining, fixing, et éetera,
and égain for some of the reasons associated with the,hiéh
power, high temperature, we think there's a greater risk to
workers during maintenance operations. -

Relative to transportation risk, there is an
advantage to vitrification, and that links directly back to
what I talked aboﬁt a-while ago; that is, there's thrée times
the volume of material to be handled, to be dis -- to be
transported and be disposed for chemical stabilizationm.

Statistically that equates to about three ti_me'

10
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the transportation risk.

Now, a couple of points to be made: One is is
while there is a clear advantage to vitrification, CERCLA/
US-EPA requires us to do a number of evaluations of what are
the risks associated with transporting this material under an
accident-free scenario, but also what are the risks associated
with this material in the event of an accident to the general
public, responée workers, et cetera.

What we found was that those calculations were
well within what the CERCLA pfocess, at least; considers to be
acceptable risk to the public, transportation workers, both
undef réutihe circumstances and in an acciaent scenario.

- And then the second element of that evaluation

- was that there actually were higher -- acceptable, but higher

risk to emergenéy response workers through the vitrification
technology.
| The reason being is vitrification basically
concenﬁrates-the Qaste, whereas the -- the clearest way to
state ‘it for chemical stabilization is by adding the -- ppe
various things fhat bind the contaminants together, you're
diluting.the waste, you're diluting that radioactive source.
So there's actually a higher source term because
of the concentration of the waste with vitrification than
chemical stabilization. So that's the basis of the -- of the
last conclusion. .
11
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Thé other issue -- I don't have an overheadv f’
it -- was time to protectiveness.

Based on data that we received from the vendors
that were involved in the proof of principle testiﬁg that was
referenced in the video, that data said that we could implement
chemical stabilization approximately a year quicker than
vitrification. |

So that coupled with the increased worker risk
was the basis of saying there was a -- an advantage to chemical
stabilization in this balancing criteria.

| The next balancing criteria is implementability,
which is pretty much what it sounds like,-youf.ability to '
successfully with a reasonable degree of certé.inty implemen‘
this technology. |

It was our conclusion that there was an advantage
to cheﬁical sﬁabilization. Again we'll talk about some of
these things. |

The first one is scale-up. We rated that
neutral. The reason we rated that neutral -- in other words,
no advantage in one.direction or the other -- is is thatbthere
are examples, albeit very, very limited for'vitrification that
we're going to discuss in a second.

There are examples for both technology families,
howéver, of -- of facilities operating at the scale that we
would require at Fernald to complete this project in a time'

' 12
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basis. 8o we rated that neutral.
From this point forward, we feel -- for the

reasons I'll go into here in a second -- that there is an

advantage to chemical stabilization.

The first one is commercial demonstration which
EPA requires us to look at. If you go out, which we did, and

look at hazardous and radiological contaminated sites

- throughout not only the United States, but also the world, we

found many, over a hundred instances to where chemical

‘stabilization had been selected and selec -- successfully

implemented to manage waste ﬁnder CERCLA sites through CERCLA
records of decision, through NRC response actions, in some
instances through corrective actions under RCRA.

There was a very, very limited database of -- of
applications of vitrification, and what that translateé to is
not that vitrification hpn't work. - It translates to it's just
not proven to the same degree of chemical stabilization, which
isua factor that again EPA requires us to look at.

The second aspect is operability. The videp
basically talked about the differences in the technology, and
what this boils down to is the number and the complexity of
unit operatioqs. |

To successfully implement vitrification requires
a number of steps, technical steps -- again, as briefly
discussed in the video -- that are more numerous énd more

13
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technically challenging'than chemical stabilization, which is
basically an ambient, fairly low-tech operation.

That's not to say theré aren't challenges since
we have to do this remotely, because tﬁére are. It's not a
slam dunk we're going to go in and'do that successfully.

The point is that it is a simpler operation, and
that's fundamentally the basis of our conclusion that there was
an advantage for chemical stabilization.

| The other thing that you saw up there was two
other points,.COntractibility, which links directly to what we
just talked about. |

We show an advantage for chemical stabilizatic
because there are more unit operations, more complex equipl‘ _
to put in, and in particular the melter itself with its
refractory lining, it's something that has to be done to very

tight tolerances and has to be done at-the site. It's just

‘harder to build, hence an advantage for chemical stabilization.

The other one is something we called ease of
acceleration. I think ﬁhe -- the best way to show4that is --
is to reference the number of hours we talked about a little
earlier in the presentation that it requires the number of --
of unit operation hours that each technology family would
require to finish this project in three years, which is
arbitrary, but for illustration purposes, it shows a

significant difference. .

14
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You're talking about anywhere from 7 to 10,000
operation hours for chemical stabilization depending on which
specific tweak of the technology you use versus 16,000.

That means it's just a 1of harder to get done
quicker with vitrification.

It also introduceé more possibility for equipment
failure just through routine wear and tear and things of that
nature. Again the basis of the conclusion under ease of
acceleration that proves an advanﬁage for chemical
stabilizétion.

The last of the balancing criterié is cost; not a
big difference. CERCLA requires that this stage in the
proceés, the feasibility study phase of the process before you
go into de -- detailed design that you develop cost estimate --
cost. estimates for these technologies to an accuracy of plus
50, minus 30. |

We think we're a lot tighter than that, and what
it shows is is ﬁhere is a slight advantage for chemical
stabilization, maybe a ten pércent difference between the &wo,
which within that range of accuracy that I talkéd about isn't
particularly meaningful. |

So, agéin, very slight advantage for chemical
stabilization, but .not a real driver in our mind for the
decision. Important, but not a differentiator betwgen the two.

The other two criteria -- again, state acceptance

15
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and community acceptance -- will be based on these forms wit’
you all, the public hearing that we had in Ohio as well as
comments from the Ohio Environmental Protection Agency. .

That really wraps up theVCOmparative summary
among -- against thé two alternmatives.

What I want to do is give a couple aof additional
pieces of information, and this is based on questions that came
out from the transportation subcommittee of the CAB last wéek.
Some of our people were here talking to them. |

Wanted to know a little bit more information
about transportation, which preéumably is the primary caoncern
of -- of this group of people. I don't want to presume too
much, but we'll just get to this point.

Silos 1 and 2 material are LSA or low specific
activity II solid material, and what that means is we have to
use a particular type of container, which I'll get to on the
next slide, and there's also limitaticns on the rad field that
can emanate from the material shipments, and you see what they
are here. ' : 4 -

200 millirem per hour on contact with the
container at conveyance, 10 millirem at 2 meters from
conveyance, 2 millirem an hour to the driver, and just to put
it in perspective, what is the untreated field coming off the
silos material? Up to 900 millirem per hour. ‘

With packaging, both technology families perf.
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about the same, and that is approximately 50 millirem per hour
on contact with the container or about four times less than
what the regulatory limit allows and conQersely about four
times under these other limits, as weli;

Relative to the package itself that we will be
obligated to use, the container has.to be the Department of
Transpoftation 7A type A container, which means that it has to
be cerxrtified, and it has to be certified using these tests;

The water spfay test which basically is water

can't get in or can't get out, to put it at its simplest. The

drop test, three foot drop test in a manner that causes the
maximum damage.

That's to simulate what happens to it in an
aqcident scenario and it's. got to maintain its integrity and
its .ability to hold the material in there. |

Pénetratioﬁ test, also looking to judge the
stability of the container in a particular type of accident
scenario. Compfession test the same.

We have a certified container that -- when ¥ say
"we," I'm talking about Fluor.Ferﬁald at the site, and I'll put
up an overhead about it here in a minute.

Wheﬁever we do this project, it is the éurrent
intent to give the vendor the ability to propose a specific
kind of container.

So it could be different than the one we've got,

17
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but if it is different than the one we've got, they're going co
have to certify it and they're going to have to certify it
against these particular tests.

Another question is relative to the total wvolume

of material being generated from the Fernald cleanup, how much

~is coming here, how much is staying there, and I presented this

to -- to some of you I think in December.

| Three-quarters of the material being generatéd
from the Fernald cleanﬁp are staying at Fernald in a -- in an j
on-site disposal faciiity., Roughly two and a half million
cubic yards of material. |

‘About sixteen percent of the materials accordir
to current plan will go to Envirocare. A | .

For those of . you who_have been to Fernald before,
that's primarily our waste pits project, about 700,000 cubic
vards -- actually a little less than that, but on that order.
| | Eight percent of the total material to be
generated by the Fernald cleanup will come to the Nevada Test
Site. _ -

Now of that eight percent -- you see that this
goes back to 1985. Of. the eight percent of our total volume,
about séventy-five percent of that material is already here,
okay. 1It's already here and in the ground.

So the remaining waste stream to come to the
Nevada Test Site is primarily what .we've been talking about‘

| 18
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tonight. Most of our legacy waste is already out of Fernald
and safely at the site.

One last point. It is the current proposed plan

that the treated materials from Silos 1 and 2 come to the

Nevada Test Site.

That is because right now there is no commercial
disposal facility that has the disposal capability and/or is
permitted to take this particular type of material. |

| Envirocare has voiced a number of times -- for
those of you who are familiar with that commercial disposal
facility up in Utah, that they are going to be pursuing some, I
guess, liberalization -- that's my own word -- of théir'permit
that might allow these materials to go to Envirocare,

If that's the case, it -- it would be ouf intent
to explore that option, or if any other commercial disposal
fgcility became available to us, we would explore that option,
too, and if it was safe a;d cost-effective, we'd go there, and:
what's the probability of it being cost-effective compared to
NTS? _ -

Right now it's cheaper for us to send the |
material to Envirocare because we've got the ability to send it
door to door by unit rail train.

Of course, that cépability is not test for the
test site so we've got to send it in individual trucks.

My point is if -- if we ever have the ability to

19
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go somewhere like the Envirocare, in all likelihood, we will.

I apologize. I probably got this a little bit

out of order, and I'm going to -- I think I get most of it.

I mentioned earlier that we do have a container

right now that is certified, and we got it from the SEG

Corporation.

This is -- this is that container, and our

baseline, our current plan assumes use of this concrete

container for transportation of the stabilized material to the

test site.

Again, we will give other vendors the opportunity

to optimize design of this box, this container, but if they

don't use this one, they're going to have to certify it

according to the standards that I mentioned on the previous

slide.

That sums up my presentation.

back to the back table and we're open'to take any. questions

I'm going to waltz

that you might have prior to the formal public hearing.

MR. STEGNER: If you have any questions right

now, we'll take those and answer them prior to the formal

comment period. Once we start taking your formal comments,

we'll sit and listen.

AUDIENCE PARTICIPANT: With regard to the last

statement you just made, the gentleman here, you have the

certified container.
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To whom -- what certified it?

MR. NIXON: It's the Department of
Transportation. |

AUDIENCE PARTICIPANT: itfs not certified by the
NEPA or any othe: agency?

MR. NIXON: It's not.

MR. STEGNER:  Terry put up a slidg on the
Department of Transportation it'é a 7A type container and
what's required to certify that through the Department of
Transportation. That's the material.

AUDIENCE PARTICIPANT: Can you tell me who makes
it agéin?

MR. NIXON: It's a. commercial con;ainer that was
developed by SEG for commercial use.

MR. HAGEN: The answer to the second part is
yes.

AUDIENCE PARTICIPANT: Do you have to have a
special vehicle to haul these? Are you going to have any kind
of markings on the trailer on the outside? - |

| MR. NIXON: It would be placard

MR. HAGEN: LSA material. Yes, sir.

MR. CLAIﬁE: Don, would you use your mic so we
can all hear and we won't ask the same question a second time?

| AUDIENCE PARTICIPANT: Can you hear me?

I've got several othef questions, two or three.

: o 21
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Okay. So we have the certified container going
down the highway assuﬁe like flatbed trailer, two of these
containers per tractor trailer.

It's parked by some McDonéld's and the driver
wants to get a hamburger or something. If you took a rad meter
and went out and surveyed that -- the ouﬁside casing of that,
what type of radiation amount would we get on the --

MR. NIXON: In contact with the container?

AUDIENCE PARTICIPANT: What are we talking
about? How many millirems?

MR. NIXON: 70 millirem per hour is what we

designed the process that's.proposed for -- the chemical

stabilization process would be -- result in about 70 millit‘
per hour on contact with the package.

AUDIENCE PARTICIPANT: That's the two containers

togethe;? |
~ MR. NIXON: That's direct contact on the
container itself. As you‘go away “from it -- from the
container, it would be significantly less. -
~ AUDIENCE PARTICIPANT: All right.
MR. NIXON: And Terry-pu; up a slide which had
the require -- what the Department of Transportation

requirements are.

It's based on <00 millirem per hour on contact

with the container. , ‘
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Our design is -- is much less than that at 70
millirem per hourl So it would be very conservative.

AUDIENCE PARTICIPANT: My next question, other
than the nuclear test site, what other'avenues of disposal has
Fernald looked into?

MR. HAGEN: We've looked at number one,
commercial disposal, and there is no cbmﬁercial disposal
available at this timé that is within the constraints of the
license that have the ability to take this material, number
one.

Number two, we looked at leaving it at Fernald.
We do have an on-site disposal facility that our stakeholders
and regulators agreed to. |

There were waste acceptance‘criteiia estabiished
for that material based on the fact that their sole source of
drinkiﬁg water for Cincinnati is the aquifer underxrneath of the
on-sitg disposal facility and created a number of contaminant
specific waste acceptance cfiteriaj and this material is
significéntly above the waste acceptance criteria for the.on-
site disposal‘facility.

. So that ruled out on-site disposal at Fernald,
and again, no off-site commercial disposal facility that haé
the -- the licensing in place right now to take this material.

Our Silo 3 material, which was réferenced at the
beginning of the video, is going to -- in all likelihood Qill
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go to.Envirocare, because thaﬁ'is material that is within the
constraints of that license.

AUDIENCE PARTICIéANT: In New Mexicg, that
hasn't been -- .

MR. HAGEN: Are you talking about WIPP?

AUDIENCE PARTICIPANT: Yes.

MR. HAGEN: This is low-level material. WIPP as
I understand it -- I'm not terribly famiiiar with the inteinalA
workings of WIPP, but that's for transuranic storage and other
materials. A low-level waste is not technically envisioned for
disposal at wipp and this is a low-levelAwaste.

AUDIENCE PARTICIPANT: Okay. That concludes m- °
questions; Thank you.

| MR. ﬁAGEN: Thank you.

AUDIENCE PARTICIPANT: I have a couple of
comments and then a couple queétiéns.

Firstly,'from the étandpoint of Nevada, yoﬁ know,
the éost difference bethen yoﬁr two alternatives is minimal,
especially within the kind of, you know, estimates that we're
talking about today, and if you use vitrification as opposed to
chemical stabilization, we're going to have less volume of junk
coming to our staté, number oné.

We're going to have less of a problem

transporting because there's less volume, right? You said that

yourself. ' .
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I guess that makes a problem for me. Why should
we take your waste when you have an alternative which is not
going to cost that much more for you, but might be ‘costly to
us? | |

My other éomment, I used to live in Tennessee and
worked at Oak Ridge. We were working on vitrification in the
1950s.

| Do you mean to tell me -- I heard you say, "We
don't know enough about it."

How could you nét know enough about it? How can
you not know anything about it at this poin; in time? That's
forty years ago.

Those are my comments.

Question: What happens -- I assume you're using
filter presence, right?

MR. NIXON: Yes.

AUDIENCE PARTICIPANT: What happens to the
filtrate? Number one question.

MR. NIXON: Treated on-site. ‘ -

AUDIENCE PARTICIPANT: How? That's going to be
really concentrated. You're going to have to do something with
that. That's going to be another probably worst waste than you
have in the solids, possibly, anyway.

MR. NIXON: Well, it's going to go through
wastewater treatment at the site and then we have an advanced

25
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wastewater treatment before it's discharged to the -- to the —
river for radium.

Primarily we will be removing the radium at the
processing facility. |

Now how -- how that will be designed will be
again dependent on the vendor to design on how théy propose to
deal with that aspect of it. That has:not been --

AﬁDIENCE PARTICIPANT: That can be -- that.could
be a real problem in terms of wastewater treatment. You're
going to have some real problems getting rid of those heavy
metals in a way that doesn't affect the environment, so to
speak. Some river. Cincinnati, Ohio. |

'_-‘I‘hé other thing is I guess it bo.thered. me tha‘
you're going to use either- an Qxidé or some metai, iroﬁ -; I
don't know what your precipité#s is going to be. You're either
uéing ifon, aloe, lime} whatever. Those are'all going to
result.in é higher pH; that is, your solid matrix.

| If you bury ;hat in the ground'according to all
the nuts,.the environmentalists, you're going to have more and
more acid rain, right? As acid rain filters down through'the
ground, what happens to all these metals?

I know what's going to happen to them. If, in
fact, thét happens, and we do have some rain here -- not like

Cincinnati, but there's a little bit of rain here.

Is -- is that a concern? ‘
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MR. NIXON: It certainly is a concern. The

process that is proposed here using a trisodium phosphate as

‘the stabilizing agent for the lead compound to make the lead

compound immobile.

AUDIENCE PARTICIPANT: Yeah, but it's still tied
up with a high pH environment.

MR. NIXON: Exactly.

And then after the lead is stabilized with the
trisodium phosphate, then cement»and in one paste fly ash woula
be stabilized or solidified with the cement in the fly ash for
final disposal.

Now the waste acceptance criteria at the Nevada
Test Site is based on the TCLP analysis where we actually ﬁake
the stabilized waste and we grind it up and we do this -
analysis, and the analysis is meant to essentially mock what
happens_in the environment under infiltration of acid rain.

it's counteracted with'an.acidic solution over
timé, and then that solution is analyzed for its constituents,
and that's how we meet -- demonstrate that we meet your waste
acceptance criteria through that testing.

| So it's essentially the test. The TCLP analysis
is there to moqk up.exactly what you had defined, the
infiltration into a landfill of acid rain.

So if we meet that TCLP analysis or meet the --
the leachate is below the TC limits, the regulatofy limits,

| 27
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then theoretically that would no longer be an issue in nature.

| AUDIENCE PARTICIPANT: The bottom line of my
quesﬁion or comment is that from the standpoint of Nevada, we
would recommend -- I would recommend -;'and I'm a registered
engineer. I would recommend using -- using vitrification.

I know it will cost you ten million dollars more

dollars in Fernald, but using that much waste coming into our
state, why not? Well? | |

. MR. HAGEN: Do you want a response or is that

AUDIENCE PARTICIPANT: I want to ask you a
question that's relative to that.

AUDIENCE PARTICIPANT: Let him respond first‘

AUDIENCE PARTICIPANT:‘ Well --

AUDIENCE PARTICIPANT: Let him respond to the
question. I Qant to hear his response.. ‘

MR. HAGEN: Okay. One thing I probably should
have.speht more time with, you know, relative”to_your comment
about you've been Qorking with vitrification since the '506s.-

The simple fact is for waste streams like this,
nobody has gone out and done it very successfully. |

There are a couple of instances to where it's
been done, Savannah River. I got a feeling ybu know as much
about it than I or more.

Nowhere with the technology that we're talkin‘
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about_in a radioactive remote environment has it been done, not
once at the scale we Qould require for Fernald, and where it
has been done at lower scale, significantly lower scale, the
fact is is that it was very difficult to get where they were.

I think there's one or two instances in the world
where there have been what you would call a successful
applicaﬁion of vitrification for this type of waste stream. It
was at a lot lower scale than we need, and they went through
hell to get to where they eventually got to.

So from our perspective -- I understand your
éomment, but to answer from our perspective, yeah, there's a
10, 20 million dollar difference in thé cost estimate, but the
data that we have got from industry tells us that wé're going
to have a very, very difficult time implementing vitrification
if we can do it successfullyjaf-all. |

We've already had one less than optimal
experience with vitrification at Ferhald. We look at what's
happened at SavannahARiver. We look at what's happening at
Paducah and more recently with DNFL at Hanford. -

| It's just not a technology that we feel certain
that we can go implement in a cost-effective, timely manner.

I understand, and please welcome the formal
comment period what you said, but that's -- that's from our
perspective why we're going with chemical stabilization.

All those other advantages are only hypothetical
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if you can't do it, and the simple fact is is that we're a lce

more confident_in 6ur ability to get it done with chemical
stabilization.

AUDIENCE PARTICIPANT: Thank you.

AUDIENCE PARTICIPANT: Yeah. The reason I
wanted to make a comment and ask a question was to compliment
Peter's concerné because this»is the first time at least I have
héard a positive evaluation of vitrification.

All up to now has been exactly parallel to what

_you've been saying, which I suppose leads to the question of

why do you even present the vitrification in a positive sense
when you do not have the technolbgy or the'éapability?

Because if you don't have the capability, you‘
don't ﬁave the kno&ledge, you don't have an alternative.

- MR. HAGEN: Yeah. My answer to that is is that
we evaluated this -- we, the Department of Eﬁergy and the
Fernald site'back'in-the early '90s where it was --
notwithstanding the comment that the technology has been around
for a lohg time. ' : . e

The technology is applied to environmental
cleanup was.kind of the rage in the early '90s, and so we went
through'the initial evaluation frankly with -- with a lot of
literature-type data, lab scale-type data and we made an over-
optimistic assessment of that technology relative to our
ability to go do it, at least at the Fernald site. .
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So with tha£ done, whenever we got into the
situation of needing to re-evaluate the technologies, our
stakeholders in Ohio felt very strongly that that needed to
stay on the table for those comparatiQé evaluation.

AUDIENCE PARTICIPANT: Well. I'm -- I'm
perfectly satisfied with your remedial action choice. My only
point wés I'm not even sure that vitrification should have been
given considerétion,'and that's your business. |

AUDIENCE PARTICIPANT: I was -- I was pleased to
see that you had a chart that shoﬁed the radon flux at silos 1
and 2, and so I assume from that that you had some measurements
of the production of radon gas in those -- the vicinity of
those two silos.

AndAthen I further assume that with that kind of
information, you made an estimate of the kind of conf:ibution

of radon gas in the Nevada environment, your disposal is going

to make.

Did anybody do that?

MR. NIXON: Yeah. As part. of -- in looking at
the -- the way that the waste would be disposed, obviously you

can see from the chart that the waste itself does not meet the
regulatory requirements, which is basically 20 picocuries per
meter -- square meter per sec -- per second.

But once packaged, it would meet the NESHAP
requirements; not only for interim storage, but for long-term
31
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When we ultimately do the performance assessment

disposal. Combined with the disposal facility.

for the final disposal of this waste in its final form, that
will be one of the key parameters_thaﬁ's evaluated for the
disposal configuration to be sure that the wéste itself, even
éfter the package is possibly compromised over time, would

still meet the radon flux limits on the top of the disposal --

disposal cell itself.

AUDIENCE PARTICIPANT: I just have one more
question. I.was wondering about the possibility of instead of
putting all of that good shieldiné in;the'groﬁnd, I thought
maybe you could design some kind of a shell-that went over ¢ ~h
container, and then after it's offloaded, return those she
back to Fernald.

MR. NIXéN: Th;t was evaluated. That certainly
was evaluated, and let me tell you the main reason Qe --
there's twd reasons, really.

One is worker risk. Putting the waste after it's
treated into an unshielded container is going to require us to
handle both at Fernald and at Nevada.

So there's a significant worker risk issue before
it geﬁs into the shielded container for shipment.

Secondly, you have the shipment that is not

dedicated two-way trans -- transport. It's dedicated to the

"NTS site itself. . ‘ ‘
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We would have to pay to have the container
delivered back to.the Fernald site at a significant cost to the
project. |

Really from our standpoinf it's worker risk. We
want the waste to go directly into the shielded container and
have the waste shielded for the workers both putting it in the
container and dealing with that at‘Fernald and offloading it
here and putting it into the disposal cell.

'AUDIENCE PARTICIPANT: Thank you.

I've got a couple questions. Is this a NEPA
process? |

MR. NIXON: Yes, yes.

AUDIENCE PARTICIPANT: The NEPA'prdcess requires
that enérgy consumption be a consideration. I don't séeAthat
as one of your(criteria.

We are importing 6ver fifty-five percent of our
energy. The Department of Eheréy has a ;esponsibility for this
area, and it is an issue which should be kept before the
forefront of thé public. . -

| MR. NIXON: The feasibility study that led.up to
this proposed plan that we're presenting tonight was a full
environmental impact statement when it was originally done. As
revised, it's -- we did a suﬁplémental analysis to our original
Envirénmental Impact Statement.

So yes, those things are evaluated in the -- in
| | 33
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' the detailed document, the.feasibility study. They're not

presented to you here.

AUDIENCE PARTICIPANT: In regard to energy

consumption, we got process of transportation and disposal.
| What alternative has the least energy consumed?

MR. NIXON: I'm not sure i can answer that.

AUDIENCE PARTICIPANT: It's an important
question.

MR. NIXON: Yes, it is.

AUDIENCE PARTICIPANT: You folks should be able
to answer that. |

MR. NIXON: I would have to -- I would have
to -- I don't have the information here in front of me. .

AUDIENCE PARTICIPANT: We spend probably a
hundred or 200 million dollars protecting ouf foreign,éil
resources with a military force and our energy consumption is
increasing.

So this is a very major national issue and also a
national security iésue. Most people don't think about it,.

MR. HAGEN: The exact numbers I can't quote. It
was -- obviously it was significantly higher for the
transportation element for chemical stabilization just because
of the shear, you know, increased number of shipments.

As far as the on-site treatment aspect of it, it
was significantly higher vitrification because of .the -- th‘
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high power requirements for that technology. I can't quote phe
nuﬁbers. I apologizei

"AUDIENCE PARTICIPANT: Just for a point of
information, in Europe, country of FrahCe, the vitrification
process is quite sometime.

As a matter of fact in 1998 and 15996, the powef
plants in Europe were sent the waste vitrification and
particulérly in Germany, by rail car back to Germany for
storage and.all kiﬁds.

Are you aware of that?

MR. HAGEN: Yes. In fact, I didn't get to --
the boss got the glory trip, but we actually went to La Havre
in France and also to Britain where they're doing
vitrification. |

Basically they are doing it, but on a very
differént waste stream. So-we didn't think it was --

MR. NIXON: We evaluated those facilities under
commercial demonstration. They're on much smaller scales, but
homogenoﬁs, high-level -- specifically ‘on high-level waste.
Never on low-level waste.

MR. HAGEN: Our boss actually went there and
actually looked at these facilities.

MR. NIXON: These same facilities, the low:ievel
waste or a portion of the waste that they have on-site is also
being chemically stabilized, as well, or similar process.
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AUDIENCE PARTICIPANT: What type of cement is
going to be used in the --

MR. HAGEN: Ceﬁent is a generic term. - I'm
sorry. | |

AUDIENCE PARTICIPANT: That's okay.

MR. HAGEN: You know, cement stabilization is
kind of a generic term that applies. What is more likely in my
6pinion -- not that a successful vendor couldn't use straight-
cement -- is théy;re going to have their own little proprietary
version of some pozzolanic based additive.

So it will be some tweak, their own little
proprietary tWeak, and it will probably have the basics of
cement in it, but it will have other things in it, too. .

MR. NIXON: - These are ailAtype A cement with the
stabilizing agents in it: o :

AUDIENCE PARTICIPANT: They got some good state
of the art material. | | |

| MR. HAGEN: Yes.

MR. NIXON:- And that very well will come into
play with a competitive environment that vendors will be asked
to engage in. |

AUDIENCE PARTICIPANT: What I'd like to --
rather rude. I'd -- I'd like to really -- want to thank you
all for having the public_hearing out here and also for the

meeting you had last week. .
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I found you responded to our questions and we had

a number of them and I thought there was a good demonstration

of interaction among sites, which I hope can happen with other

sites.

One -- one question I had. You indicated the

majority of the waste has actually arrived at the test site.

And how does that compare with the material

you've already shipped? How does it compare with the material

you're proposing to ship from the silo program as far as risk?

Just ballpark or if you're able to do that.

can't

MR. HAGEN: = As far as a calculated number, I

do it, but in terms of a type of material, most of it

does not -- most of the material coming does not have the same

degree of radium content within the radon generation, which is

really a primary issue during waste transportation.

LSA-1

know,
risk, -

waste

Most of the material would have fallen into the
category versus the LSA-2.

AUDIENCE PARTICIPANT: The prior material?

MR. HAGEN: Yeah. ) -

So, you. know, all low-level waste, all -- you

what I would say within the same order of magnitude of

although what's unique about this particular waste --

form relative to transportation issues, we'll probably do

that radium content.

MR. NIXON: We've shipped similar compact dose
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rates on the container that didn't require this level of —
éhielding to get to those levels, to that 50 to 70 millirem per
hour.

AUDIENCE PARTICIPANT: Thanks.

AUDIENCE PARTICIPANT: I've got a couple
questions. Just kind of help me understand this.

On this sheet that you have here, you've got
volumes. |

MR. HAGEN: Yes. |

AUDIENCE PARTICIPANT: Is this just the waste or
does that include the containers alone?

MR. HAGEN: It's the container -- it's the
entire waste volume that would go into the ground including‘
container. } | '

AUDIENCE PARTICIPANT: Just roughly figure the
loads ouf, how many loads are in -- '

MR. HAGEN: - That's about 6,000 containers and
3,000 shipments.

| AUDIENCE PARTICIPANT: On each iine or total? I
mean -- |

MR. NIXON: We're talking about the chemical

~stabilization one.

AUDIENCE PARTICIPANT: Each of them. That's
what I -- .
MR. NIXON: If you look at the tallest one, ‘
. 38
ATLAS REPORTING SERVICES
LAS VEGAS, NEVADA
(888) 4-ATLAS-1

B-1l-38 | 000298



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

8143

whicﬁ Qould be M-1, which was our cement base chemical
stabilization, that is equivalent to 3,000 shipments.

AUDIENCE PARTICIPANT: Okay.

MR. NIXON: Two containefs per shipment.

AUDIENCE PARTICIPANT: I just kind of wanted to
have an idea.

On this box, is this a picture of the actual box
that -- basically or is it sbmething different? |

MR. NIXON: That'é a picture of a box that was
used in the evaluation. As Terry said earlier, the vendor who
ultimately performs this'design conétruct and operate the plant
may decide to select a different package. -

AUDIENCE PARTICIPANT:  Okay.

MR. NIXON: That would be optimized to his
particular procéss.f

AUDIENCE PARTICIPANf: I was just trying to
understand how would you-fasten the 1lid on.

MR. NIXON: There again, it woﬁld have to be
designéd, certified in the manner that we talked about. -

That particular container is in connectibn with a
gas, a neoprene gasket, but that is not necessarily the package
that would be used.}

AUDIENCE PARTICIPANT: = Okay. These silos --
you're emptying silos; is that correct?

MR. NIXON: Yes.
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AUDIENCE PARTICIPANT: Are you going to reuse

the silés or they look like they were kind of getting pretty

well --

MR. NIXON: They'll be demolished.

' AUDIENCE PARTICIPANT: Are they being hauled out
here, too, or someone else or do you have your own -- where

does.that material go when you demolish those?

MR. HAGEN: Silos 4 will go to our on-site
disposal facility. Silo 3 will go to our on-site disposal
facility. Silo 1 and 2 rubble will come to the test site.

AUDIENCE PARTICIPANT: Is this in this volume
here or not?

MR. NIXON: It's in that volume.. It's in'ou.

cost estimate, yes, here, but it's also in our low-level waste

shipment estimates in our waste management program.

AUDIENCE PARTICIPANT: Okay.

MR. NIXON: . It’s already covered under the wasté
management program that your cost and communica;ion.

AUDIENCE PARTICIPANT: I think you've got a
couple more questions} ‘

AUDIENCE PARTICIPANT: That actually inspired
during your discussion. |

What's the speed of operation for this
chemical -- in other words, how many little boxes will you put
out a day? Are you going to stack up a thousand a day or o'
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every two weeks or how is it going to happen that way? Can you
tell me?

MR. NIXON: Yeah. I think that based on our
calculations, we're looking at up to fqﬁrteen containers per
day.

AUDIENCE PARTICIPANT: Per day.

MR. NIXON: Per day, but it's probably going to
be something less than that. That's what we think_our maximum
productioh.

AUDIENCE PARTICIPANT: . But your shipping rate
may not -be that high. .

MR. NIXON: That's correct. -

AUDIENCE PARTICIPANT: There was a concern about
constriction of shipments at portals of entry where we have --

MR. NIXON: Exactly. |

AUDIENCE PARTICIPANT: We have stacks bf total
Soxes here. | . |

MR. NIXON: I thought we had a slide on that.

MR. HAGEN: We do. -

MR. NIXON: Yeah. The proposed shipments are
three shipmenﬁs per day for the chemical stabilization, so that
would be six containers per day normal shipping program.

| MR. HAGEN: For three years.
MR. NIXON: . For three years.
AUDIENCE PARTICIPANT: That wouldn't jam us up.
41
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MR. NIXON: It would accelerate the process. ..
we were able to increase the shipments, we could potentially

accelerate the project. But that would be something that could

~ be worked out.

AUDIENCE PARTICIPANT: Thank you.

AUDIENCE PARTICIPANT: Did I not hear you say
you're going to drop these containers from three feet?
| | » MR. HAGEN: The ceftification requires a teét of
dropping'itzthree feet. |

AUDIENCE PARTICIPANT: You know, the-shear
stress of concrete is 33 psi. | |

' Do you know what's going to happen in three feet+"

There would be nothing left of it. , ‘

MR. NIXON: - This package that we're using, the
SEG container was tested under those conditions. It was
dropped on a corner from that oﬁe.meter height.

You know, you got to remember that you were --

you're exactly right on concrete, but this SEG container is

" primarily steel. ' .

MR. HAGEN: It's got a lot of rebar in it.

AUDIENCE PARTICIPANT: - That's not on here at
all. That's why I'couldn't figure it out.

MR. NIXON: They use -- they use almost a steel
wool type reinforcement that's packed into the concrete.

AUDIENCE PARTICIPANT: But it says concrete..v

_ o 42
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MR. NIXON: It's reinforced concrete.
AUDIENCE PARTICIPANT: Very reinforced concrete.
FORMAL. COMMENTS |

MR. CLAIRE: Any other qﬁesfions, guys?

MR. STEGNER: If there are no other éuestions,
we can proceed to the formal public comments period. We'll
take thém at this time. .

Ali we would ask is simply you say your name for
purposes of the court reporter befqre offering your comments of
questions, and then as I said, we will go into our silent mode
now and simply listen to your comments, take them»and we will

respond to them in the formal responsiveness summary that we

'will provide to you.

Yes, sir.

AUDIENCE pARfICIPANT: ' Can't you surmise from
our questions?

MR. STEGNER: You don't have to say anything, as
I said. We caﬁ -- if you do want something responded to
formally or you do want to go on the record formally. .

MR. CLAIRE: Why don't we go ahead. If nobody
else has got anything to say. Why don't we let some of the
guests --

AUDIENCE PARTICIPANT: I've got just one item.
I think it's important to consider energ? consumption for the

national interest.

43
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" the nuclear testing. ' .

MR. BECHTEL: Mylcomments are as a citizen. —he
Community Advisoiy Board may be commenting, so for ;he record,
my name is Dennis Bechtel, 319 Encima Court, Henderson, Nevada,
énd a few itéms, and I'm going to reaa'part of it and I'm just
going to paraphrase part of it, and I have a copy for you.

There were several references in the -- in the

documents that I had about, you know, the rural environment or

‘the sparse population of Nevada, and, you know, the total 

program is going to be involved with -- you know, the disposal
of the waste and the transport of the waste.

So my concern as a Nevadan is that éoﬁthern
Nevada is gxperiéncing some fairly rapid growth, you know, c--=r

the last several decades, and I think that that will prob

continue over the next -- who knows, until we run another of
watér, I guess.

But the éoncern I have is that the aréa»is
isolated now, and of course the test site will probably

continue to be isolated, although parts of it are transitioning

to other uses, that it's not -- it's kind of misleading to make

statements iike that in justifying,‘you know, say the project,
I think the project needs to stand on its own merits.

| The - fact that althdugh it's an isolated site,
there's some concern about contaminants going off or, you know,

at least migrating from where it was originally intended for

13
13
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So I think -- I think the disposal needs to -
the citizens of Nevada need to be assured that -- that the
concrete containers, which I aiso have some -- maybe some
personal concern about over the 1ong-térm, that -- that the
waste is able to is -- be isolated from the -- from the
accessible environment or from the public.

And as a justification, I think you need to make
that case -- I know I get a number of volumes of material.
Maybe you did make it and I missed it, but I think that needs .
to be the -- the point that the waéte is -- that the public is
protected, both from the transportation oﬁ the waste, but also
long-term because the material could be dangerous for a long
period of time. So I want to make that item -- case.

The second, with regard to the preferred
alternative -- and I think I spoke to this when you al; came
out here -- that yes, chemical stabilization probably has a
longer history. It is easier té make.

Thefe's been some problems of vitrification, but
I think, you know, the -- there has been -- there has been that
type of altermatives that have failed, and I'm thinking of the
pondcrete at Rocky Flats.

| I know you spoke to this. Each site is
differenﬁ, but it's very much something that needs process
control, aﬁd I am certain that -- well, I guess the concern I
have is that this is going to take place over time.
45
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People are going to leave, and that a prosess '
control that's institutionalized in our operation so we don't
run into another pondcrete situation, and the‘fact_that there
is a -- I also agree.. I think vitrificstion, despite the.fast
it may not have the history, is probably a bit more stable
form.
| So that's -- not saying that chemical
stablllzatlon doesn't work because it obv1ously works, too,
but just so we don't run into'situations like pondcrete.

I also have concern about the number of
shipments. You indicated at our mseting last week that's
pretty much the number of shipments are equivalent to .
historical shi;;ments that you've had out to the test site. .

One thing that sort of gets lost, though, is the
fact that Nevada Test Site ishi- will be the disposal site.

It's a disposal option for -- for all the sites
in DOE complexes as I understand it, and not that everything's
going to come here, but you will just be one of a number of
waste streams. ' -

So I think -- this isn't really your fsﬁlt, but I
think DOE nationally needs to look at the cumulative effects
since we're the end of the funnel, so it's more than just your
shipments. There will be other stuff coming, too.

| | Personally, and because I live in the Las Vegas
Valley, I guess, but I'm gratified with your encouraging ‘
' 46
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shippers, your northern/southern option.

A little unclear on what the time frames are
between the north and -- whethér you transition to thé southern
shipment; I guess dépends on the.weathér, but I think the
point of -- of concern I have as a citizen is that risk could
be less risk, and it's my personal opinion that»-- that we can
debate about the danger of the material, but the fact that DOE
should -- and apparently is -- Fernald, at leaSt; considering
that you shouldn't put the shipmehts into places where there's
an opportunity for accidents.

I think -- I think we all recogﬁize that Murphy's
law, I know it's alive and well and I think that it's.my
personal opinion that a more rural option is the way to prevent
potential impact, particularly in our area. That's gréwing
fairly rapidly.

So. I'm glad to see that. We still have in the
Las Vegas Valley, we're ﬁarking'out our growth, and one of the
areas that is growing is the southwestern section(bf the valley
which coincides with the 160 route, and that's probably a split
with the 160 and 127 route in California. i |

I do think there needs to be some sort of hazard
analysis. Currently I don't -- 160 is a -- it's going to be
better than it is maybe three of four years from now when some

of those other developments get on-line. There's going to be a

lot more construction traffic.

: : 47
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The last item, state acceptance and community

I mentioned routing.

acceptance I think is very important. 1It's a little unclear in
the documents.

You kind of mush everything together, and I know .

that's one of the -- I guess the ancillary alternatives, but I
think nonetheless, there are -- all these other items are
important, but we are the community -- southern Nevada is é

community that's going tb have to live with this.

So I think -- and your response here is good.
I'm glad to see it, but -- and I hope you'll take our -- our
concerns and questions into consideratiom because, yoﬁ know,
agaiﬁ, it's a -- it's a long-term commitment for foiks in t
area.

So those are my comments, and I have more formal,
but -- '. |

MR. STEGNER: If you can give me those, also.

MR. BECHTEL: Sure.

MR. CLAIRE: Anyone else want to say anything?

-

Any one of the guests want to come forward and say ahything?

Come on up to a mic here.
MR. SHUDY: Dale Shudy. I live out in Pahrump.
I had omne question right off the bat. |
Did you -- in your transportation costs, did you
consider using intermodal or not? . '
| | ' . 48
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And then while your testing of the containers
sounds fairly good, I would assume at 50 miles an hour on a
highway, that a collision would probably rupture the container.

I would just like to state for the record that
Nye County as it sits now is not really prépared to handle that
type of an accident.

I guess that's really all I have to say.

MR. CLAIRE: Anyoné else want to make any
comments or statements?

John. Go ahead.

MR. PHILLIPS: Just ;ecently we.had'hearings
about thelworkers that had their health impacted advérsely and
the Federal Government's going to reimburse them, and my
concern is we've said that. there's the health and safety issue
and .we just need to feel a little more comfortable that we're
not going tovrepeat history by having ten, twenty years from
now the same thing, a hearing where ﬁeople are saying that
tﬁeir héalth was impacted.

So I think that we need to specifically leaxn
from history and make sure we're not going to have é’repeat
éituation and we're getting into robotics.

Maybe that may be something that needs to be
looked at where we minimize the environmental impact on the
human beings and that robofics -- robots get involved in this
at the beginning and at the end of this shipment. That may be
‘ 49
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an area that you might want to look at. ._
| MR. CLAIRE: Okay. Anybody else? Comments?

Don, do you want to say something?

MR. CLOQUET: Yes.

On behalf of the Native Americans, I would like
to state that the Western Shoshone and their ihdividual nations
within the Great Basin region are opposed to all high-level and
low-level nuclear waste issues, particularly the Yucca Mountz'n
Project, which has been stated numerous times by my dear
friend, Corbin Harney, who's a Western Shoshone Indian.

And I don't see him here today, but I certainly
have a lot'of respect for his thought and wisdom and foresight,
and also I've also known the area myself, and I predict t:ha.
the nuclear test site, 1,380 squafe.miles,'we're.talking about
various entities up there. |

| We have the proposed Kistler Aerospace
Corporation that's going to be located up on that mesa. We
have low-level ﬁuclear waste areas of the test site already
that we geﬁ from various entities like Oak Ridge and other
areas, perhaps from Idaho and Hanfdfd, perhaps and d;her areas
cause low-level nuclear waste coming in daily, and I'd iike to
repeat my friend Dennis that this is a tremendously growing
area here in Las Vegas and I don't know if you -- if you want
to go down to Spaghefti Bowl as I see aﬁ this moment, you're
probably going about 3 miles an hour. | ' ‘
o 50
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The population of Las Vegas is 1,300,000 people
and there are estiﬁated 17,000 Native Americans that are
residing in this area.

We all have really'concefhs of the transportatibn'
of low-level and high—level nuclear waste if it ever comes to
southern Nevada here, and we have the Native Americans. Just
for point of information, we have our own agenda with regard to
this issue.

Thank you.

MR. CLAIRE: Dale, did you want to add
something?

MR. SHUDY: It's not on the'proposal.' It's
basically oﬁ the public hearing process.

As you may notice, I'm the only one here from Nye
Couhty.' One .of the only reasons for this appears to be that we
received notice that the CAB meeting itself was cancelled for
this month.

Then a"notice came out about a ‘little over a Qeek
ago stating that this meeting would be February -- or Mar.--
May 5th, which'is this Friday, and it wasn't until y;sterday
that I actually learned this meeting is today.

That;s kind of a short response period for people
who live out in Nye County to get into a public hearing like
this. |

I hope that next time that we'll get a lot more

| 51
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warning of a public hearing.

Thank you.

MR. CLAIRE: Okay. Well, we're pretty well on

schedule here.

MR. STEGNER: We thank you very much.

'MR. HAGEN: We appreciate you coming out.

(The meeting concluded at 5:52 PM).

---00o---
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STATE OF NEVADA ]
COUﬁTY OF CLARK' ]

I; the undersigned, hereby cer;ify that the/foregoing
proceeding was by me stenographically reported and that I ﬁave
accurately and truthfully subscribed to time and place; that
the foregoing proceeding is a full, true and complete recérd of

said testimony; and that the subject or subjects of this

transcript were given an opportunity to read and correct said

transcript and to subscribe tﬂe same.

I further certify that I am not of counsel, attorney
nor asséciéted with either or any of thevparties in thé-
foregoing caption named, or in any way interested in the

outcome of the cause discussed in said action.

. IN WITNESS WHEREOF, I have

heresunto set my Hand this

lffi"day of
/ .

/A . 4
CCR No. 05

81153 | 0006313
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ATTACHMENT B.III
WRITTEN COMMENTS RECEIVED ON THE
PROPOSED PLAN FOR REMEDIAL ACTIONS AT
| SILOS 1 AND 2 .
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Joanne Wilson

April 21, 2000

Mr. Gary Stegner
Department of Energy
> PO Box 53705
Cincinnati, Ohio 445253-8705
Fax 1-513-648~3073

RE: The proposed disposal of the contents of the K 65 silos
at Fernald Facility, Ross, Ohio.

Dear Mr. Stegner:

We have talked several times concerning the issues
of recycling the product material in the K-65 silos so in s
that the radium contained in them can produce four alpha
emitting isotopes now needed in new and successful treatment
. of cancer, such as leukemia and non-Hodgkin's lymphoma.

We also spoke of several alternate recycling methods.
One was the removal of the waste product material completely
from the site without site processing. This would involve the
search for a facility and/or commercial company familjiam with
separation and processing of radioactive material to receive
this material and process it to produce the isotopes.

This alternative would avoid the vitrification or
chemical stabilization, cement-based process, now plannpd by
the Department of Energy and would save the taxpayers many
millions of dollars by avolding these very expensive
processes.

I feel this guestion of alternatives should be raised sat
this time, in light of the need and present usec, by the
medical community, for the four isotopes, namely Bismuth 213,
Bismuth 212, Actinium 220 and Actinium 225, which can be
produced from the radium 226 in the silo material.

l1s the Deparitment of Fnergy doing anything Lo preserve,
retrieve, and recycle the approximately 10 pounds of valuable

Radium 226 the in the K-65 silos?

] believe that the Fernald radium can provide isotope
material for treating thousands of rancer patients and that
. this matter is so important that the Department of Energy and
cther involved agencies should be expioring wavs of recvecling
this radium instead af disposing of i* in Nevada
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It is understandable that five years ago, in 1995, the
great contribution that the Fernald radium would be able to
make to the treatment of cancer was just beginning to be
known. Now, it is known, and I believe that the Department
of Energy and other agencies must make the retrieval and
recycling of this radium a top priority, regardless of past
plans or ideas.

1 urge the Department of Energy and all other agencies to
actively consider and pursue this matter. _

Very truly,

/.
\

Ly 5

Joanne Wilson
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‘Comments on Revised Feasibility Study/Proposed Plaa for Silos 1 & 2 Remedial Actions

SPECIFIC COMMENT: In the “Revised Prop&sed Plan for Remedial Actions at Silos ! and 2,” March 2000, the
Comparative Agalysis Summary, Figure 7.2-1, contains two (of the 7 cvaluated) parameters that seem, on the
surface at least, to have a bias toward chemical stabilization The category of “Long-Term Effectiveness and
Permanence” is rated as “neutral.” And the category of “Short-Term Effectiveness” is rated as favoring chemical
stabilization. : o

In the “Long-Term™ category, considering the long half-ife of the Z*Ra (1600 years), vitrification seems
to be clearly favored. The immobilization of the radioactive constituents, particularly “°Ra and “ZRa, seems to
definitely favor the vitrification option. In the “thousands of years™ time frame, glass material should experience
very little degradation, while the same carmot be said for cemmemnt products. :

- In the category of “Short-Term Effectiveness,” the rating favors chemical stabilization, presumably due to
the shorter projected time schedule for chemical stabilization. The radon release from either process will be very
close to 100%. Note that the recommended method of removal of radon from drinking water supplies is aeration.
While the vitrification alternative will result in 2 longer-term period of (potential) radon release, the lower amount
of material handled per day should resuit in a lower daily dose to workers and nearby residents. Because of the
reduced effectiveness for radon retention, the chemical stabilization alternative would not be favored in the short
term, as the processing is carried out. This category seems to slightly favor vitrification or, at a minimum, be rated
neutral. . -

GENERAL COMMENT: While the preceding specific comments may seem to favor the vitrification alternative,
the philosophy of remedial actions for the K-65 residues should be examined. Up to 80% of the Z°Ra available for
scientific and/or medical use in this country is contained in the two K-65 Silos. Vitrification would tie up those
radium atoms in a glass matrix from which they would be very difficult to retrieve. While separation and
concentration of the radium (approximately 4000 curies, equal to about 10 pounds of Z*Ra) from the bulk of the
residues would be a difficuit and expensive technological task, it i3 not at all beyond present day capabilities. The
advantages of this approach are enormous, and certainly worthy of consideration. First, the radium would be
available for use imo the future. From a potential medical perspective alone, this 10 Ib. of material could become
an invaluable resource in the near fiture — a resource that we anrently have o aiternative for. Vitrification (or
chemical stabilization, to a lesser extent) would make that material much more difficult to access. Second, the
'most radiologically dangerous nuclide in the K-65 Silos is ®*Ra. Concentrating and removing this radionuclide
from the remaining residues will allow the disposal of those materials with much less concern for the release
possible pathway to the population for ZRa which has a very long biological and radiological half-life along with
emission of aipha particle radiation. It could also possibly allow for recovery of the gold from the residues in a
relatively uncontaminated state. Third.themmovalofz%awﬂdtakealargeﬁaaionofthegamn emitting
radionuclides with it (***Bi and *'*Pb). These gamma-emitting mmlidamﬂ\ehnmediatepmga:yof%aand
ZRn, and have relanvely very short haif-lives. So, all three of the major hazards in the K-65 Silos are associated
with the 10 Ib. of “*Ra distributed through the contents of Silos | and 2. The possible intake of Z*Ra (with its
extremely low Annual Limit), the direct radiation from radium and its short-lived progeny, and the seemingly
uncontrollabie release of *Rn will all be removed from the remaining residues and will be concentrated (and will
thus be controllable) with the 10 Ib. of *“Ra. '

GENERAL COMMENT: The remediation of the K-65 Silos, by whatever method is selected, needs to include
environmental health physics analysis focusing on all the K-65 radionuciides, but particularly oo *Ra and releases
of ®Rn. Current real-time radon data from FEMP and Ohio EPA indicate that off-site radon concentrations - at
the west fence of the FEMP and at Crosby School, 2 miles away - are significantly greater than background. These
concentrations have yet to be acknowledged as being different than nxmral background, although September 1999
outdoor <::ncentrations at a distance of 2 miles from the K-65 Silos averaged 1.3 pCy/L, with many individual hour-
long averages at concentrations equal to or greater than 3 pCi/L. The level of 3 pCi/L is ten times highe~ than the
average background radon concentration expected for this part of the country, and the average for the month is
more than four times the expected background concentration. The failure to recognize and address this issue
indicates the possibility that proposed radon control measures for Silos 1 - 3 removal and Accelerated Waste
Retrieval may nesd re-evaluation by experts in those areas. To date, neither the Critical Analysis Team (CAT) nor
Fernald engineers have demonstrated sensitivity to these issues.

Gerald L. Gels, CHP . ’
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May 11, 2000 , .

Mr. Kenneth A. Mogre

U. S. Department of Energy

% Mr. Gary Stegner

DOE-FEMP Public Affairs Officer
P.O. Box 538705 - o
Cincinnati, Ohio 45253-8705 _ O,O

RE: Silos 1 & 2 Public Hearing

As a member of the Fernald Citizens Advisory Board I was invited to attend a Public
Hearing on April 25, 2000 conducted by the U. S. Department of Energy (DOE) to receive
comments pertaining to the Silos 1 and 2 project. There were two speakers at the hearing,
Dr. Joanne Wilson, Physician and Mr. Jerry Gels, Heaith Physicist, who presented
mformation about the possible positive health benefits of the radium stored within Silos 1
and 2, the largest single source of radium in the world. They presented information that
indicated studies are currently being conducted and funded by U.S. Government, using

-radium which might lead to a treatment for certain types of cancer with reduced side
effects. They indicated that the proposed treatment of the Silos 1 and 2 matena.ls would
render the radium useless for future bio-medical purposes. «

The DOE has an opportunity and a responsibility to mankind to fully evaluate and fund
research into the bio-medical benefits of radium before the Silos 1 and 2 materials are
permanently lost for that purpose. If we fail to act in a responsible manner and dispose of
the radium and then discover that radium is a bio-medical asset, the costs, both monetary
and environmental would be significantly higher for new radium production and would far
outweigh the cost of storing the existing radium in a form that would not degrade it for
- bio-medical purposes.

Everyone involved with the Fernald Environmental Management Project has a mission of
. remediation for the site through decontamination and dismantlement. However, we should
not have such a narrow view as to overlook the possible bio-medical benefits of radium,
which could provide significant health benefits for society. Will the legacy of Fernald be
forty years of cold war activities and fiftesn years of cleanup costing billions of dollars or
the use of cold war radium for world wide bio-medical cancer treatment in the 21

century?

B-111-6
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How can the radium be extracted for bio-medical purposes while maintaining a realistic
timetable for the safe removal of the other Silos 1 & 2 materials? It is being proposed that
the Silos 1 & 2 materials be moved to a Transfer Tank Area and placed into metal storage
tanks prior to the recommended chemical stabilization-cement alternative. The November
1999 Silos Report indicates that there is as much as four and one-half years (54 months)
available for extraction of radium prior to the start of operations. It would appear that a
private commercial organization could implement a radium extraction process within that
time frame. Even if the time frame for commencing operations was extended by a year or
two, the benefits would far outweigh the incremental time lost.

The single most responsible action that DOE should take would be to fully evaluate the

use of Radium from silos 1 & 2 for bio-medical purposes prior to implementing the -

Revised Proposed Plan for Remedial Actions at Operable Unit 4 (Silos 1 & 2). This would
include preplanning to identify private commercial operations.

The intent of this letter is to assist others who are actively trying to identify radium as a
treatment for cancer and to save a vital resource for that treatment.

Sincei'ely,

AR core
Kenneth A. Moore

B-1I-7
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May 5, 2000

Mr. Gary Stegner

U. S. Department of Energy

Femald Environmental Management Project
-P. O. Box 538705

Cincinnati, Ohio 45253-8705

SUBJECT: PlBUCCOMMENTSONPROPOSE)PLAN(G-BMCAL
' . STABILIZATION VS. VITRIFICATION) FOR REMEDIAL ACTIONS
.AT S80S 1 and 2, DOE-FEMP DUE MAY 18, 2000

Dear Mr. Stegner:

We conclude that chemical stabiization of subject toxic materials should be the preferred
treatment altemative because it meets the threshold criteria and provides the best overall
balance of tradeoffs compared to vitrification.

The above conclusion was influenced by information from the foflowing three sources:

' 1.  Silos update meeting on April 25, 2000 (6:30-8:30 p.m.) at the Alpha Building,
Room D, 10967 Hamilton-Cleves Highway, Harrison, Ohio.

2. Revised proposed plan for remedial actions at Silos 1 and 2, Report
#40700-PL-0001 DOE-FEMP dated March, 2000.

3.  Executive Summary Revised Feasibility Study for Silos 1 and 2, Report
. #40730-RP-0001. .

. Because there is no natural safety barrier which would prevent toxic particulates, fumes,

. gases or vapors from being quickly transported from FEMP operations by average 9 MPH
wind speed to its nearest residential neighbors in a matter of minutes, engineering controls
must be designed and maintained to prevent any-off-site migration of toxic chemicals. .
Negative air pressure engineering enclosures should be employed and maintained to assure
that people on and off site do not breathe in any dust or toxic chemicals. Safety and health of
the FEMP workers and the public must not be compromised.

Sincerely,

Dz ke

B-ill-8

000321



FEMP-OU4-RODA FINAL
40700-RP-0008
June 2000, Rev. O

THIS PAGE LEFT INTENTIONALLY BLANK

0003<<



- 8143

REVISED PROPOSED PLAN FOR REMEDIAL
ACTIONS AT
SILOS 1 AND 2 (40700-PL-001)

Statement of Dennis Bechtel

" May 3, 2000

:1-..‘

B-111-9

000323



REVISED PROPOSED PLAN FOR REMEDIAL ACTIONS AT
SILOS 1 AND 2 (40700-PL-001)

Statement of Dennis Bechtel
Resident of Henderson, Nevada

My name is Dennis Bechtel. I am a resident of Henderson, Nevada. Although I am

a member of the Nevada Test Site-Community Advisory Board my comments are as
an individual and don’t represent the views of the Nevada Test Site Community
Advisory Board. I appreciate the fact that Fernald is holding a public hearing in
Nevada on this issue. Too often public hearings and the review of public documents
do not include all parties that would be impacted by a project. In this case there is a

site being remediated and a site that is accepting the waste. Both parties should be .

party to reviewing the proposed plan.

1.  The Nevada Test Site (NTS) setting. The Proposed Plan notes that the
Nevada Test Site is located “in a sparsely populated, arid environment
with a low potential for leachate generation . .. migration, ... ” Onthe
bottom of Page 7-6 of the Summary Proposed Plan it also alludes to the
isolation of Southern Nevada as being a reason in the event of long-term
degradation of engineered features or loss of institutional controls . . .

ensure the protectiveness of human health and the environment is -

- maintained.

~Southern Nevada has, of course, experienced rapid growth over the past several
decades, a trend that it appears will continue in the future. Because the County
is becoming increasingly urbanized, however, it should be noted that the
communities that could be affected by issues such as the transportation of the
- nuclear waste are no longer small and isolated. Clark County, for emple has
a populatlon that exceeds 1.4 million.
t
Accordingly, the increasing numbers of Southern Nevadans in the future and the
potential risk involved could make comments such as these inaccurate.
Likewise, recent monitoring information seems to provide evidence that the

t9
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migration of radioactivity from areas of weapons testing may be more extensive
then previously thought.

LY

The rationale for storage of radioactive waste at the NTS should not be
supported because of the isolation of Southern Nevada (which is
changing rapidly) but rather because the disposal facility will be -
designed to ensure that the resident population potentially impacted will
be protected.

The Preferred Treatment Alternative. Chiemical Stabilization (CS) is
the preferred treatment alternative for treatment and disposal of the Silos
1 and 2 wastes. The CS alternative (CS, as we understand it, is now one
alternative) is preferred to the Vitrification (VT) alternatives for a number
of reasons including experience in use, lower cost, lower toxicity, health
and safety concerns, and lower O & M costs. While the rationale -
presented seems reasonable we’re aware, however, that a similarly
stabilized waste material, Pondcrete [sic] at the Rocky Flats Department
of Energy (DOE) facility experienced problems in maintaining integrity.
Vitrification although more complex in development seems to
demonstrate more long-term integrity. :

The Plan should document how the Chemical Stabilization process

_ proposed at Fernald will, if selected, avoid the degradation that occurred

at the Rocky Flats facility? Will it maintain its integrity over the life of
the risk to the public and environment. Also, it is uncertain in the
documents whether the CS material meet the State of Nevada Waste
Acceptance Criteria?.

Number of shipments. The number of shipments for the preferred CS
alternative is considerably higher than that for the VT option. Atarecent
meeting DOE/Fernald personnel noted that the proposed Silo shipments
to the NTS are equivalent to current shipment levels. The NTS, however,
was recently named as one of two sites that can receive low-level and
mixed low-leve] radioactive waste from all DOE sites throughout. the

(P ]
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Complex. Fernald thus will be only one of many sites transporting waste

- to the NTS.  As a number of DOE plans this avoids discussion of
cumnulative impacts- e.g., the Fernald shipments plus those from other‘
sites using the NTS.

Since the majority of Fernald shipments may occur during the same time -
Jrame as shipments from other sites, DOE needs to evaluate these .-
shipments in a cumulative sense. In addition to listing shipments from
Fernald, DOE must provide information to enable the public to
understand the totality of shipments from DOE sites to the NTS to enable
the public and governments to understand how these shipments add to the
risk.

Routing of nuclear waste shipments. Transportation information in the
Planning documents indicated that truck shipments carrying Silos 1 and

2 wastes will continue to utilize the Northern and Southern routing
options described in the Proposed Plan. DOE/Fernald continues to be
responsive to the concerns of Southern Nevadans associated with
transporting the Silos waste through a rapidly growing area w1th
congestion and, therefore, a greater potential for accident. ‘

While it appears that DOE/Fernald is actively involved in encouraging

_ certain routes for the transportation of the waste to be used, it is unclear

" why, based on the experience of the Waste Isolation Pilot Project (WIPP)
with the transportation of waste, that routes can be specified in contracts.
Also needing to be noted is how DOE/Fernald intends on monitoring the
shipments to ensure that their carriers comply with the routing
designations and Department of Transportation criteria. Tourism is, of
course, Nevada's bread and butter. Given the fact that rightly or wrongly -
the public does not distinguish between types of low-level radioactive
waste, it is important that DOE avoid situations that could potentially
adversely impact our-economy and quality of life.

“ ' @
B-lll-12 |
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State Acceptance/Community Acceptance. The Program Planning
document needs to describe how the State Acceptance and Community
Acceptance criteria are defined, analyzed and weighted by DOE in
selecting a preferred alternative.

(4

Community acceptance, of course, should be more than the statements of
those attending public hearings. It should be the total record of meetings -
with communities and stakeholders. The record of community acceptance .
should be derived from a number of sources and not merely the results of
one hearzna

Thank you again for convening the meeting in Southern Nevada.. We look
forward to Femald and the Nevada Operations office to considering my
comments.

L,

W
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2437 LOSEE ROAD

NO.RTH LAS VEGAS, NV 89030 COMMUNITY
EAk Toasaon 22 ADVISORY BOARD

E-MAIL: NTSCAB@aol.com

Fax

To: Gary Stegner From: Phil Claire
Pages:
Dats: 05/18/00

Re: Comments on Revised Proposed Plan for €¢C:
Remedial Actions at Silos 1 and 2

Herewith is the Comments from the Nevada Community Advisory Board and the Low-Level Waste \
Committee on the Revised Proposed Plan for Remedial Actions at Silos 4 and 2 (40700-PL-001) —
Fernaid, Onio.

If there are any questions, please contact us. ’

Regards,

Phil Claire
Chair, NTS CAB

" B-lli-14
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Community Advisory Board

A Site-Specific Environmental Management Advisory Board
Chartered Under The U.S. Department of Energy

Cynthia Oruz. CABVice Chatr M2y 18, 2000
sttt
Y W Comyriee
gnt English Mr. Gary Stegner
Ao mﬂ. Ch"'j U.S. Deparment of Energy
Commimes Fernald Area Office
i‘cm M&a ; P.O. Box 398705
dma d Noama, Srair Lond Lse Subject: Comments from the (CAB, LLW Committee) on the Revised Proposed
Commines Plan for Remedial Actions at Silos 1 and 2 (40700-PL-001) — Fernald, Ohio
Cyritwd Oniz, Chair :
Sudger Cormrmiee
Civersification Cormmtes Dear Mr. Stegner;
Frank Overoey, Jr. . } _
Pawiak . . .
gga«eﬂ Pepper Attached are comments from thc Nevada Test Site Community Advisory Board (NTS-
Jenn ng CAB) to the Revised Proposed Plan for Remedial Actions at Silos 1 and 2 (40700-PL-
Paul RuRan 001) developed by the Department of Energy (DOE) for remediation activities at the
Convnie Siding . Fernald Environmental Management Project (FEMP) in Ohio.
Michael Wikams ’
Savid Whse
We have appreciated the opportunity to comment on the Revised Proposed Plan and
CTiclo Memoers efforts expended by the Fernald project office staff to meet with NTS-CAB members and
US Deparznent of Energy. public on issues associated with the Plan. The NTS-CAB and Nevada community and
pievacs Cocrators Office Femald personnel, of course, have collaborated on issues of mutual concern over the past
Deriense Threse Recucoon several years. We hope that this relationship and dialogue will continue on future issues.
Agercy
Pammﬂmﬁ Divison of Thank you again for the opporfunity to respond. If there are questions please contact us.
Can Sitmmons .
Nye County Mucear Waste Sincerely, .
Repostory Offce y;
Frank Tussing
Nevexm ABarce for Defrse. . %
énergy and Busress .
Phii Claire, Chatr - '
;me Dixon " Nevada Test Site Community Advisory Board
(Chair LLW/Transportation Subcommittee)
Support Staf? .
m Gorman
X3y Planamento . cc: Carl Gerz
Kevin Rohrer
CAB - Fernald
JeIrigsse 2cac . Pnone 13274335300 Sx 232 Swrar NTSCAS@20tcorm
TaTTT L3S vegas NV IRCI5. 13 Fax WIAA " 3350 more Fage  man; /wwwun‘v ecwyCoteges/
' Urbans<¢an/catman Nt
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_ Comments of the
Nevada Test Site Community Advisory Board (or Low-Leve!
Radioactive Waste Transportation Committee) to the
Revised Proposed Plan for Remedial Actions at Silos 1 and 2
(40700-PL-001) — Fernald, Ohio

The following are comments by the Nevada Test Site Community Advisory Board to the Revised
Proposed Plan for Remedial Actions at Silos 1 and 2 (40700-PL-001)

1.

to

The Nevada Test Site (NTS) setting. The Revised Proposed Plan notes that the NTS is -
located [in a sparsely populated, arid environment with a low potential for leachate
generation . . [and pollutant] migration, ... [ On the bottom of Page 7-6 of the Summary
of the Revised Proposed Plan it is also noted that the isolation of Southern Nevada as being
a reason to select the NTS location Jin the event of long-term degradation of engineered
features or loss of institutional controls . . . [that the isolation would) ensure [that] the
protectiveness of human health and the environment is maintained. [

What is not apparent in reading the document is that Southern Nevada has become a major
population center. Rapid growth in Southern Nevada has been experienced over the past
several decades, a trend that is projected 10 continue well into the future. The Amargosa
Valley and Pahrump in Nye County adjacent to the NTS are experiencing unprecedented
growth. The population of Clark County, through which of many shipments of radioactive
waste from Fernald over the years, is projected to grow from 1.3 million in 1999 to an
estimated 2.5 million in 2020. The potential risk to increasing numbers of Southern
Nevadans from all activities associated with the project, including the transport of the waste,
needs to be better described in the report.

The storage of radioactive waste at the NTS should not be justified becaz)se of the isolation
of the site but, rather, because the disposal facility has been designed to ensure that
contaminants will not impact residents and the environment in Southern Nevada.

The Preferred Treatment Alternative. Chemical Stabilization (CS) is the preferred
treatment altemnative for Silos 1 and 2 wastes for a number of reasons including experience
in use, lower cost, lower toxicity to workers as well as lower operations and maintenance
costs. While there is a rationale 10 justify its selection, we are also aware that there have
been problems with premature degradation from similarly stabilized materials.

The Proposed Revised Plan should include documentation describing how the Chemical
Stabilizarion process proposed would avoid degradation. Related questions would include

B-lll-16
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" how the CS would compare to VT in maintaining its integrity over the period of danger of
the waste (on-site) and as a result of a highway accident. It is also unclear in the Plan
whether the CS material will meer the DOE/NV Waste Acceptance Criteria (WAC). .

Number of shipments. The total number of shipments specified for the preferred CS
alternative are almost double the number noted for the VT option. With the greater number
of shipments the potential exists for more accidents thh the CS alternative and more risk
potential to the public.

While a case has been made that CS is safer for workers than the VT alternative, one could
also be made that twice the number of shipments on the highway would increase the risk to
the public adjacent to transportation routes. More shipments provide the potential for
additional accidents, as an example. While the NTS CAB obviously supports minimal risk
to Fernald residents and workers we also must consider minimizing risk to Nevada
residents and visitors as well. The VT alternative with fewer shipments will from a
transportation perspective provide lower risk not just to Nevadans but others on
transportation routes. We understand that several stakeholders at the Fernald site were also
supportive of the VT alternative for similar reasons. There is no discussion of the use of rail
in the Plan. Is this an option as well? The use of rail could reduce the total number of
shipments and thereby also present lesser risk

Cumulative impacts. The NTS was recently named as one of .two sites eligible to receive
low-level and mixed low-level radioactive waste from all DOE sites being remediated.

Fernald will, therefore, be only one of many DOE sites transporting radioactive waste to the.
NTS.

Fernald will be transporting waste at the same time that other DOE sites will be shipping
to the NTS. While not necessarily Fernald(k problem this further substantiates why DOE
. needs to evaluate the potential cumulative affects of shipments from all sites being
remediated. While Nevadals, citizens and communities, ar the [end of the funnellfor these
shipments, will be offered the potennal of experiencing more impacts, this, also will be a
nationwide issue.

Routing of nuclear waste shipments. The Proposed Revised Plan notes that truck
shipments carrying Silos 1 and 2 wastes will continue to utilize the ONorthernll and
OSouthernl routes currently being utilized. DOE/Femald, thereforc, continues to be
responsive to the concerns of Southern Nevadans regarding the transportation of the Silos
waste through our rapidly growing communities. Avoiding congestion and the greater
potential for accident would be in the interest of DOE as well as Nevadalls citizens..

While it appears thar DOE/Fernald is actively involved in encouraging certain routes for

the rransportation of the waste 10 be used, it is unclear why, based on the experience of the
Waste Isolarion Pilor Project (WIPP) with the transportation of its waste, routes cannot be

2
<
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specified by DOE 1o shippers. The plan should also express how DOE/Fernald intends on
monitoring on-going and future shipments to ensure that carriers are actually complying
with Department of Transportation routing regulations.

State Acceptance/Community Acceptance. The Proposed Revised Plan needs a description
of how the Stare Acceptance and Community Acceptance criteria . are deﬁned, analyzed and
weighted by DOE in selecting a preferred alternative.

Community acceptance should include the history of meetings, correspondence, interactions
with stakeholders conducted by DOE on this topic and not be solely from the public
hearings..

Equity. The naming of the NTS as one of two sites eligible for accepting low-leve] and
mixed low-level radioactive waste, as noted earlier, also raises a numnber of equity-related
questions. Nevada, by accepting waste is improving the health, safety and environment of
residents and workers at other DOE sites. This also provides evidence of Nevada’s further
service to the nation on an important nuclear issue. In addition to the benefit to the nation
in providing this service, there is also the added burden of stewardship and the associated
future costs.

Fernald, and other sites, in remediating their sites adds to the burden of the NTS and
Nevadans. To restore equity as well as 10 ensure that future stewardship costs are defrayed,
it is important that cost savings ar sites being remediated be made available 10 the NIS to
defray future stewardship costs. '

Energy Consuption. Analyses of energy consumption for the various project alternatives
is required under the National Environmental Policy Act of 1969. In selecting the disposal
alternative and transportation mode (truck and/or rail) and routing, the alternative with the
minimum energy consumption must sericusiy be considered by the U.S. Deparmment of
Energy, U.S. Deparmment of Transportation, and carrier(s) as the preferred alternative.

(VY]
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Public Meeting Evaluation/Comment Card _, 8143
. Silos 1 & 2 Proposed Plan for Remedial Actions ~ '

May 3, 2000
. The U.S. Department of Energy and Fluor Fernald would like your‘fee'dback about this meeting. Please
complete this evaluation form to holp us better serve your needs. Thank you.
1. .The level of information presented tonight was: .
- Not detmled enough ' L o | ‘ - i
Adeq“ate . SRR : R L R
— Too deraﬂed I i e _ e

Please explam.

2. The presexmnon made use of 2 video explammg the Proposed Plan. Was this approach. e tame

Y

o A
o e e e ee e ek mememig i

Veryuseful

./ Somewhat useﬁ.ll

- 13
. .. h
RS SHIN el ,‘

Nothelpﬁxlatan e

Please explain: '

3. I better understand the Proposed Plan for Remed:al Actions at Silos ! and 2 after h@ann= this
presentanon. :

—_— Stron,!y Agree
\/ Agree

— Disagree -

Please explain-

4. Please list specific questions or concerns you have about the Silos 1 and 2 Proposed Plan for
Remedxal Actions: :

R.111.1Q



5., Please provide other comments about this meeting:

Yy a LT o 467
fMM done . |

6 'If you would lﬂce a Femald reprmematwe o contact you to clanfy mformanon pmentéd tomght
. plase prov1de the following information: ik '

e Rewni® U P

Afﬁllanﬁ.::-:;w’on:'-“' N DO E/NT-@ R Ci"A @_
DaynmePhone <. (’707-? 124—" 17T (4-4-

.,.‘QumonIConcem '

-

- For more information about the Silos Project, please visit DOE’s Pubhc Exmronmemal Information
Center, 10995 Hamilton-Clevs Highway, Harrison, Oth, 45030 or visit our Web site at
www.fernald._cov. '
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— s e e en PR - - -
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Public Meeting Evaluation/Comment Card
_ Silos 1 & 2 Proposed Plan, for Remedial Actions 8148
May 3, 2000 ' ' _ ut

The U.S. Department of Energy and Fhibr Pemald would hke your feedback about this meeting.' Please

‘ complete this evaluation form to help us better serve your needs. Thank you.-
1. The level of mformanon pmented tomghtwas S
LR A '.  Notdetaﬂed enough o . | - _4 .
A _é Adequa[e £ ___., L T Sy P
F Too detailed A "__ e .._..“__:.,, _ S
° Pl&se explam. UM»‘\T{ M -_ - .

2. 'I’he pmentanon made use ef_a- v1deo explammg the Proposed Plan. Wa.s this appeoach. |
o Veryeseﬁxl e e e e L TTeLE L
A/ Spmewhat useful R . |
L e
, Pl&se explam. Sﬁ ['0 ’Wy af% M%‘A’

"’ | /@wfbdf i Nl s <
3. IbeuerundetstandmeProposedPlanforRemedmIAcuonsatSﬂoslandZaﬁerhearm this o 8
presentation. .
=X Strongly Agree
M Agree | )
___ Disigrs '.
Please explain:. : 5
4. Pleeee list specxﬁc questioes Or concerns you .have about the Silos 1 and 2 Proposed Plan for :

Remedial Actions:

B2 1 00033'7



5. Please p'rovide other comments about this meeting:

6. If you would like a Fernald repmentanve to comact you to clanfy -mfo:manon pmenmd tomght
. please provxde the followmg mformanon. _.'

_:_: .

Name: e o :' . L e

- Affli '.on-: S SR T T R - L'-‘ '..;-.;:"-. :

Daytxme Phone

N e e e T T R Tt
Sleemii i -.l e T 1T Letiel

: Quesuon/Concem

" For more information about the Silos Projeét, please visit DOE’s Pubhc Envn'onmmtal Information
Center, 10995 Hamilton-Clev&s Highway, Harnson, Ohm 45030 or visit our Web site at
| www femald.zov ’

T e S . Lo e . .
T ER e S . ‘
e . . ) L. L ..
L)
B - -
e et -
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Public Meeting Evaluation/Comment Card 8148
Silos 1 & 2 Proposed Plan for Remedial Actions 7
May 3, 2000

The U.S. Department of ‘ Energy and Fluor Ferrﬁld would like your feédﬁéck about this'meeting'. Please
complete this evaluation form to help us better serve your needs. Thank you.

1. The level of information presented tonigm was:

- Notdetailedenough B - | : R
____'nndaﬁkdl_;_"_f_Qim___7§;ﬂw;,-unwm"_n_mm..". -
leeexplam. - -
2. Thep‘ onmaz_e;;ofaj;r—ﬁ;e;q‘ﬂmnm; ﬂl;ProposedPlan Wasth:sapproach. | el
, n/tVetyusefnl e e s e S

. Somewhat nseﬁ.ll -
Not helpﬁxl at all .
Please explain:
3. I beter understand the Proposed Plan forRemedxal Actdons at Silos 1 and 2 after hearing this
presentation.
—__ Strongly Agres
g
___ Disagree
Please explain-

4. Please list specific questions orconcernsyouhaveabouttheSiIos 1 andZProposed Planfor
Remedial Acuons*
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5. Please provide other comments about this meeting:

-

A.-J~ : Ll e e . -
B3] ~4 .

6. Ifyou would Iike a Fernald repmemanve to contact you to clanfy mfonnanon pr&semed tomght
please provxde the followmg mformanon. LT

T l:.-{).".’ f-(-
. o L ey

~." Name: o o R

e ..Aﬁ]iaﬁon:“' : Co R

Daynmc Phone:

Lanomng T e gn GG

Quesudn/Concem

For more information about the Silos Project, please visit DOE’s Pubhc Envxronmental Information -
Center, 10995 Hamﬂton-Clev& nghway, Harrison, Ohio, 45030 or visit our Web sne a
www.fernald.gov. _ '
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Public Meeting Evaluation/Comment Card 8148
Sllos 1 & 2 Proposed Plan for Remedial Actions - s
‘May 3, 2000

The U.S. Department of Energy aod Fluor Fernald would like your feedback about this meeting. Please
complete this evaluation form to help us better serve your needs. Thank you.

1. The level of mformanon presented tonight was:

_X deetfnf?fugh\/" '1'5 €(&ess—u'r€’> #sS 6 VMBLC

 Adequate ‘-.:'_‘.__.fit a’nocess ’Bo-r-'Pas-r Expsmsmcz.
—,demﬂed 506 665TI OTHER WEE, THE

 cmap s

| lglﬁ#?‘wrp!ai;n,‘;_j, O\ FEicunry of VT 6\“"59-’ "'“
ﬁ;a 'Paesérv-rs‘b S

— R T, pmns e = s

Please explain:

3. 1 better understand the Proposed Plan for Remedial Actions at Silos 1 and 2 after hearing this
presentation. ‘

" Stongly Agree
_X Agee
___ Disagree
Please exp]aixlx;

4. Please list specific questions or concerns you have about the Silos 1 and Z Proposed Plan for
Remedial Actions: - - -

B-llI-25

000341



LS

5. Please provide other comments about this meeting:
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EIR Y Eetd ki et 3. -7

6 If you would like a Pernald representatxve to contact you to clanfy mformauon presemed tomght
J *i'please provxde the followmg mformanon.. E i

For more information about the Silos Project, pldase visit DOE’s Public Envu'onmemal Iﬁformation
Center, 10995 Hamﬂton-Cleves nghway, Harnson, Ohxo, 45030 or visit our Web site at ‘
www.fernald.gov.
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Public Meeting Evaluation/Comment Card - - 8148
. Silos 1 & 2 Proposed Plan for Remedial Actions - '
May 3, 2000 ’

. The U.S. Department of Energy and Fluor Fernald would like your feedback about this meeting. Please
' complete this evaluation form to help us better serve your needs. Thank you. -

1. The level of information presented tonight was: __

..~ Not detailed enough ‘ ' L . o=z '.;:;f':-é

- - g
128 S
. o ~
. L
- - — e s et s e ¢ e it A o - -
[} e B
- .

2. The p —e e Sl l.ls_e.bf_a.'__._ ___.e.ip_ T ..ﬁ?é_ C e - P!an:_was__dﬁé R h:_ e -
véry . .-....__j'.__; © e o i e memsee o @ e snemmmn e ewreaan e oo e T

Somewhat useﬁ.d

: e : ‘

Nothelpfnlatan N

‘ Please explam:

3. I better understand the Proposed Plan for Remedial Actions at Silos 1 and 2 after hearing this
presentation. '

___ Stongly Agree
/ Agreg

Disagree

Please explain:

4. Please hstspecxﬁc qnsuom or concems youhaveabouttheSiIos 1 and 2 Proposed Plan for
Remedial Acuons
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5. Please provide other comments about this meeting:
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e '.Qu&uon/Coneem

For more information about the Silos Project, please visit DOE’s Public Environmental Information
Ceanter, 10995 Hamilron-Clev& nghway, Harrison, Ohio, 45030 or visit our Web site at '
.www.fernald.gov. o
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Public Meeting Evaluation/Comment Card 814 3
- Silos 1 & 2 Proposed Plan for Remedial Actions - :
" April 25,2000

‘ The U.S. Depanment of Enervy and I-'luor Femald would like ycur fwdback about tlns meetmg Please
complete this evaluation form to belp us better serve your needs. Thank you.

1. The level of mformauon presemed tomgh: was:

Not detaﬂed enough R

2 The pr&semanon made use of a v1deo explammg the?roposed Plan. Was this approach

e I e o PR

Very usefui

/ Somewhat useful

, .~,~...-. -

rNotﬁelpﬁxlatall

' o Please explain:

3. 1better understand the Proposed PlanforRemedial Actions at Silos 1 and 2 after hearing this
presemauon.

’ S

— Strongly Agres

‘ Agfee

Dmgree ) ' L . o

Pleaseexplam. ' o )

‘4. Please list specific questions or concerns you have about the Silos I and 2 Pmposed Plan for
Remedial AcnonS' o
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5. Please provide other comments about this meeting:
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6. . If you would like a Femald repr&semanve to contact you © clanfy mformanon presemed tomght
please provxde the followmg mformanon. - - SR

T emepe

- Af"ﬁiiiﬁbn:

Dayume Phone' ~ e T B i
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Silos Proposed Plan for Remedxal Actlons - 8 1
' ~ April 25, 2000 - < P

The U.S. Departnent of Energy and Fluor Fernald would like your feedback about this meenng Plase ‘
complete this evaluation form to help us better serve your needs. Thank you. a2l
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INTERNATIONAL : Glass Plant Engineers & Contractors

= May 17, 2000

Mr. Gary Stegner

U.S. Department of Energy, Fernald Area Office
P.O. Box 538705

Cincinnati, OH 45253-8705

Subject: Comment on FDF Proposed Plan/Feasibility Study for Remedial
' Actions at Silos 1 and 2

We appreciate the opportunity to comment on the Proposed Plan and Feasibility
Study for Remedial Actions at Silos 1 and 2. Although we have concerns about the
choice of technology, we have been impressed with the effort to inform your
stakeholders and to elicit comment.

We feel that the data and the analysis do not support the decision for Chemical
Stabilization as the preferred treatment. Both the strengths of vitrification and the
problems with chemical stabilization seem to have been understated. These
concerns primarily focus on the following issues:

. ¢ The placing of reliance on the disposal container and the disposal site for
protection of human health and the environment from the chemically stabilized
waste, rather than the properties of the wasteform itself.

¢ The understating of difficulties experienced with the chemical stabilization
technologies under the controlled conditions of the POPT demonstration, yet -
giving a favorable assessment of chemical stabilization based on extrapolated,
undemonstrated, “results”.

¢ The lack of optimization of the container scenario for the VIT 1 technology which
reduces the benefit of its inherent volume reduction.

+ The favoring of chemical stabilization in the areas of process flexibility and
schedule attainment while disregarding the commercial experience in glass
furnace design, construction and operation of the VIT1 vendor.

¢ The favoring of chemical stabilization technologies based on experience on
dissimilar waste materials, while disregarding the extensive commercial

iedo Engineering Co.. Inc.
GO Executive Parkway
- . 3cx 2¢27
ncc Zhic <3606-0%27 L‘ SA
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Mr. Gary Stegner
Fluor Daniel Fernald
Page 2

experience in glass furnace design, construction, and operation on non-waste,
but more similar, materials by the VIT1 vendor.

1. Overall Protection of Human Health and the Environment:
The Feasibility Study places heavy reliance on the packaging of the chemically

stabilized wasteform and management of the storage site, especially when the
stored waste is considered to require controlled storage for 1000 years. For cases

of surface disposal (versus HLW repository disposal where protection is ensured -

by depth of disposal), long-term management and/or control cannot be
guaranteed. The actual waste performance under such conditions should be a
significant discriminator between the two technologies. The vitrified product
possesses greater long-term durability and radon mitigation (10° times better)
compared to the cement-stabilized product itself. The potential to provide longer
protection to health and the environment seems to have been ignored.

2. Reduction of Toxicity, Mobility, or Volume through Treatment:

a) The large volume reduction offered by the VIT1 process should have been given
more weight. The packaged disposal volume from VIT1 represented only 24-26%
of the volume predicted for the Chemical Stabilization technologies.

In spite of the greatest volume reduction, VIT1 ended up with more shipments
than the fritted waste form of VIT2. Had FDF worked with us in optimizing our
disposal/shipment package, we likewise would have had the fewest packages.
shipped. Instead, we continued under the expressed desire by FDF to minimize
the wasteform volume. VIT1 should be recon51dered assuming use of the
simpler, less expensive fritting.

The VIT 1 technology excelled in this area based on the perceived desire by FDF
to minimize the wasteform produced. Based on the success in reducing the
volume of treated waste, and the demonstrated performance of the wastes, the
vitrification technologies should be ‘Strongly Favored’.
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Fluor Daniel Fermnald
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b) The amount of secondary waste generated by vitrification technologies is very
similar to that from the chemical stabilization. These differences are
insignificant in terms of the total waste generated, and do not justify a
‘Favorable’ rating for the stabilization technologies.

3) Short-term Effectiveness- Worker Risk:

The down rating of VIT1 due to potential risk of electrical shock and from
working at heights ignores Toledo Engineering’s experience in providing
systems to the glass industry with exemplary safety records. Our glassmaking
systems are risk-engineered to force personnel safety. While we applaud
making your work force a part of your decision-making process, it is important
that something not be considered “risky” just because it is not typical of the
DOE processes. Certainly the excellent safety record at Fernald while working
with the pervasive danger of radioactivity exposure is a testament that potential
risk can be controlled and does not necessarily translate into injuries.

4) Short-term Effectiveness - Time to Achieve Protectiveness:

The time to completion assigned by FDF for VIT1 is 3 times that proposed by
Envitco and is far too conservative. The length of time to operation start is
governed by assets applied and project management; not stricily by complexity
of the task or system, and should be the same as for the cement-based system.
Toledo Engineering is a commercial design and build firm serving the
commercial glass industry and is used to increasingly fast-track projects.

Treatment time could reduced by increasing the melter size and such an
increase would have minimal effect on the total project cost. However, this
approach was proposed to FDF, who refused any efforts to provide added
capacity to shorten the treatment time. In the end, the perceived lack’ of
capacity and ability to accelerate schedule was considered a deficiency for VIT1.

B-lll-37
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.5) Long-term Effectiveness:

The Feasibility Study places heavy dependence on the packaging of the
chemically stabilized wasteform and management/maintenance of the storage to
accomplish the long-term effectiveness. This should not be a acceptable basis

- for control, considering the long-term risks associated with the wasteiorm (long
half-life radionuclides, long-term dose, continued radon emanation). Control of
the storage site was stated by FDF as required for 1000 years. This seems quite
unlikely to be possible. .

The vitrified wasteform possesses much greater long-term durability and radon
mitigation 10° to 10° times better than the actual cement-stabilized product.

6) Implementability:

Judgement of the VIT1 implementability should be based on the in-depth

. commercial experience of Toledo Engineering in addition to hazardous and’ ‘
radioactive glass experience. Use of high-level radio active waste vitrification
examples should not be compared as analogous to low-level grout examples.
Worldwide, hundreds of production glass furnaces run 24 hours/day, 7
days/week for 5 to 15 years without a shutdown. Evaluation of VIT ,
implementability based on high-level waste demonstrations, versus evaluation
of grout implementability for low level and hazardous waste demonstrations is
unfair, and biases the evaluation to down-rate vitrification. The
inappropriateness of the argument as presented is best exemplified at the
Hanford DOE site, where grout stabilization was canceled and replaced with
vitrification, due to confidence in the process and wasteform.

Operability and controllability of the melter were questioned since some of the
important properties of the glasses were not measured directly during operation.

" The model for glass composition and melter performance developed during
initial operation and refined during operation allows accurate prediction of all
properties and operating variables. This has been demonstrated very effectively
at Savannah River and at the West Valley Demonstration Project.

B-111-38
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7)

8)

Process Robustness/Reliability:

Cement stabilization was shown to have a narrow window for acceptability
without significant sacrifice in waste loading, as demonstrated by the failure of
11 of 12 formulations tested. These failures were both in leaching and
compression strength. These factors are critical to process implementation, and
these failures have been understated in evaluation of the process robustness,
implementability, rework quantities, long-term protection, process control, and
numerous other areas throughout the Feasibility Study.

Product Rework was taken to be 1% of the product produced for all four
technologies. This is not a valid assumption based on the actual 1/12 acceptable
formulations of the Cement-Stabilization POPT demonstration. This low level
of rework was not demonstrated, and it is doubtful that it can be achieved.

The results of the Chemical Stabilization —Cement tests (page G 3-16, Line 20-
25) show an increase in the cement content from 8.42 wt% to 12.11 wt.%
increased the TCLP leaching from 0.0144 ppm to 301 ppm lead. Based on this,
the Stabilization-Cement process should not be deemed capable, considering -
expected variation in the waste, the water content, the analytical methods, and
in the weighing of material additions.

The robustness of the VIT1 process, even at 90% waste loading, was
demonstrated by the number and breadth of glass formulations that were
developed and still met the TCLP requirements. . Significant variations in waste,
or in process variation, could be accepted by the VIT process without
significantly affecting product performance.

Process Control:

Process control for vitrification is based on qualification of the waste prior to
melting, and verification of performance. These activities are in-process hold
points, or near-process feedback points. Off-spec product is unlikely, and can be
corrected quickly. None was produced during the extended POPT
demonstration of VIT1."
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9)

With the grout, determination of defective product cannot be made for a
minimum of a week due to curing. Detection of process deviation or
performance problems cannot be detected until the wasteform is fully cured,
during which time numerous batches have been processed. This raises the
question of whether the chemical stabilization process can operate within the
very small-required working region, both in terms of chemical durability and
processability.

Several other problems were identified with the Chemical Stabilization
processes in Section G.3. This was particularly prevalent with the cement-based
stabilization, including flow characteristics, curing/hardening time and unbound

‘water in the product. All of these indicate poor process control, giving

unacceptable product. Based on the POPT data presented, the stabilization-
cement technology did not demonstrate process capability and should be

significantly down-rated. ‘

Further difficulties were experienced with the chemical stabilization
technologies (particularly cement) with meeting the TCLP leaching .
requirements. The F'S suggested that the mix could be ‘tuned’ to match the
TCLP No. 2 leachant, i.e. so the pH of the TCLP tests will approach the
minimum solubility of lead. This approach is a severe circumvention of the
intent of the TCLP testing process. These conditions are not likely in the NTS
disposal cell and the waste may be exposed to lower or higher pH conditions that
result in rapid degradation and/or leaching of the wasteform. Such “tuning”
does not serve the long-term protection of the environment.

Transportation-Shielding Optimization:

The VIT1 evaluation should be reassessed to include an optimized container and
associated changes such as fritting as favored by the optimization. The VIT 1
design approach submitted by Envitco relied on a qualified container design by
SEG as described in the POPT report. This container design was utilized at the
suggestion of FDF, and Envitco understood that all technology providers would
utilize this container.

B-ili-40
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However, as reported in the Feasibility Study, the shipping and disposal
containers for the other three technologies were specified following a container
optimization exercise by FDF. The container design for VIT1 was not optimized,
and provided approximately 155% the shielding that is required. The difference
is significant in terms of waste per container, number of containers required;
and ultimately a significantly increased number of shipments. This approach
unfairly skews the transport costs, since the volume transported is 270% of the
actual glass volume (i.e. packaging ~170% of vitrified waste volume, 153% of the -
vitrified waste mass).

The SEG container used by VIT1 was a qualified container meeting drop test
requirements while the containers selected after optimization for the remaining
three technologies were unqualified. If unqualified packaging is acceptable at
this phase of the study, then FDF should re-assess the packaging for the VIT 1
wasteform. This would include optimization of the wall thickness to meet the 70
mrem/hr requirement, and re-assessing the transport volume, costs and risks.

It is not equitable to assess one technology based on an unoptimized, yet
qualified container, while the other technologaes utilize unqualified, though
dimensionally optimized containers.

10) Cost:

The cost data appearing in the FS for VIT1 was significantly different than that
presented in the Public Workshop in November 1999. VIT 1 costs increased by
over 25%, primarily due to cost of money and O&M costs. This magnitude of
change did not appear in the cost assessments for the other technologies. It was
not obvious to us why this would differ for the different technologies.

VIT1 should be evaluated on the basis of at least 85-90% on-line time. The
vitrification technologies were penalized for 24 hr/day, 7 day/week schedules,
although this is not critical to the operation of either technology. This has,
however, been identified as an increased risk, increased cost, inability to recover
schedule, inability to accelerate schedule, and various other negatives in the
assessment. The vitrification technologies focused on 70% utilization, a '
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utilization rate that is significantly lower than commercial glassmaking
processes. It would be more accurate to consider the higher demonstrated
utilization of the vitrification processes based on commercial history.

VIT1 should be evaluated on the basis of supplying an initial 30 ton/day melter.
The size of the Joule-heated melter presented in the conceptual design was
based on requirements set in the contract by FDF, which called for a three-year
treatment schedule, and a 70% maximum utilization. An advantage was
awarded to Chemical Stabilization due to their ability to add capacity. This
award does not seem justifiable. The VIT1 evaluation should be adjusted to
include construction of a larger melter. There is no constraint on the size of the
melter—the VIT 1 team has built commercial Joule-heated melters as large as
250 TPD. Construction of a 30 TPD melter to allow accelerated cleanup or
allows for “catch up” can be done without a proportional increase in cost. There
is no justification in requiring a second melter when assessing the need for
additional capacity. A second melter is not required for additional capacity. A
single 30 TPD melter could be designed and constructed at the start of ‘
operations and provide the same flexibility, reduced operating manpower, and .
accelerated treatment flexibility as has been deemed an advantage for the '
Chemical Stabﬂ.lzatnon technologies.

We apprecxate your consxderatlon of our concerns.

Dr. Douglas H. Davis
Sr. Glass Technologies
Tol Engingering Co.,

<t
Mr. David Bennert

President
Innovatech Services, Inc.
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Mr. Gary Stegner Mr. James A. Saric \ = ek
® US DEPARTMENT OF ENERGY US EPA, 5HRE 8J
Fernald Area Office . : 77 W. Jackson Bivd.
P.O. Box 398705 ' Chicago, IL 60604

Cincinnati, OH 45239-8705

GEOSAFE CORPORATION COMMENT ON THE REVISED PROPOSED PLAN FOR
REMEDIAL ACTIONS AT SITOS 1 AND 2

Dear Messrs. Stegner and Saric:

Actions at Silos 1 and 2, in response to DOE’s call for public comments. Our comments are
based on a detailed review of the Revised Feasibility Study Report for Silos 1 and 2, our close

monitoring of the Silos | and 2 project over the past three years, and significant familiarity with
the technologies involved in the project.

Geosafe Corporation herein submits its comments on the Revised Proposed Plan for Remedial

Our primarv comment is that the ROD should NOT be changed to identify chemical stabi-
_ lization as the preferred treatment remedy in lieu of vitrification. This comment is based on

the fact that the Revised Feasibility Study is flawed and gives erroneous results, for the following
reasons: '

1) It fails to recognize the superiority of vitrified waste over chemically stabilized waste

‘ relative to the most important threshold criteria of overall protection of human health and
the environment. To conclude that both vitrification and chemical stabilization technolo-
gies are equivalent relative to the threshold criteria is technically indefensible. The TCLP
test employed for this comparison is artificially biased toward chemical stabilization due
to the high pH of the wasteform and the resulting leachate, and the dilution of contami-
nants that resulted from the 5-fold bulking up of the wasteform. The evaluation also fails
to recognize the significant differences in life expectancy between the wasteforms, and

the impact of life expectancy on long-term protection of human heali th and the environ-
ment.

B-111-43
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2) It establishes preference for chemical stabilization based on evaluation against the*five .
primary balancing criteria. This is not appropriate in that the specific vitrification tech-
nologies evaluated are not representative of vitrification technologies that have been
specifically developed for treating earthen waste materials such as are in Silos 1 and 2.

Thus the cost, implementability, short-term effectiveness, and related performance factors.
developed are not representative of this technology class, and the balancing criteria evalu-
ation is inadequate.

Given these flaws, the Revised Proposed Plan appears to be an attempt to select a lesser remedy
as an expedient to resolve the prior failure of the Silo 1 and 2 vitrification program. Geosafe

.. recognizes the difficulties posed by that failure, but comments that the Revised Proposed Plan is
not an acceptable way to resolve the problem. Geosafe suggests that the vitrification aspect of
the current ROD is acceptable as it stands. The errors of the prior vitrification program lie in the
specific technology, equipment and management that was employed, and should not be used to
condemn the whole class of vitrification technologies and to justify a less effective remedy.”

Geosafe recognizes the political need for DOE and EPA to identify an alternative to vitrification
due to the past failure of the vitrification program at Fernald. As noted above, it would be an
even greater failure if vitrification is excluded from future consideration. If DOE must identify
an alternative. then Geosafe suggests that chemical stabilization be included in the revised ROD
as a lesser contingent remedy: but it certainlv should not replace the vitrification aiternative as
the primary remedv. Such replacement would be an injustice relative to the envircnment, and
would result in an unfair restriction of commercial competition. We are aware that the use of
contingent remedies within a ROD are an acceptable CERCLA practice.

Geosafe also believes that inadequate consideration has been given to the possibility of offsite
treatment of the waste by commercial vendors. We believe that such offsite treatment capability
either presently exists, or will shortly. In any case, such offsite capability can be established at
far less cost than is projected for a temporary facility at Fernald which will be destroyed at the
end of the project. Establishment of commercial facilities would also benefit the Government
and the public through their availability for continued use, and their lower overall cost to this -
‘project. The Revised Feasibility Study produced estimates of total project costs exceeding
$20,000 per ton of waste treated. That is an exorbitant cost for a waste that can be treated by
vitrification for direct vendor costs of less than $1000 per ton. Geosafe very strongly suggests
that the ROD additionallv be revised to allow offsite treatment bv commercial vendors.as an
acceptable alternative.

DOE should define a performance specification consistent with the capabilities of best available
technology, and then should procure remediation of the Silos 1 and 2 waste on an open competi-

tion basis. As a vendor of vitrification services, Geosafe would be pleased to compete in a pro-
curement for remediation of Silos 1 and 2 waste, at either an onsite or offsite facility. The

GeoMelt technology has been demonstrated to be effective on this type of waste and it does not
require the same constraints that led to the failures of the prior vitrification program. It can als<‘
be applied more cost effectively.
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Geosafe’s comments relative to specific errors and omissions in the Revised Proposed Plan are
attached. Please contact me if I can provide clarification of these comments.

Sincerely,

GEOSAFE CORPORATION

¢. (Jim) Hansen, President

B-111-45
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DETAILED COMMENTS BY GEOSAFE CORPORATION
ON THE REVISED PROPOSED PLAN FOR
REMEDIAL ACTIONS AT SILOS 1 AND 2

Page 2-16. line 14 - The basis for development of alternatives is said to have included, .
"commercial and DOE-complex experience...". It is obvious from the Revised Feasibility Study

and the Revised Proposed Plan that this statement is not true relative to vitrification technologies.
Geosafe has provided information on its GeoMelt vitrification technology to DOE and Fluor

Daniel Fernald (FDF) several times; and it is apparent that this technology has been ignored by

the studies. This technology has been used commercially on hazardous and radioactive waste

more than any other vitrification technology.

Page 6-1. line 10 - The two vitrification technologies selected for Proof-of-Principle (POP)
testing are judged to be "representative” of the class of vitrification technologies. The two
technologies tested are certainly not representative of available vitrification technologies. There
are vitrification technologies better suited for treatment of earthen materials such as the Silos 1
and 2 waste. One such superior technology is the GeoMelt vitrification technology.

Page 7-1. lines 21-23 - The Proposed Plan states here and several other places that "equivalent
processes” may exist and "are not precluded from consideration ...". In fact equivalent and even
superior systems are being excluded from further consideration by not having been appropriately
considered in the Revised Feasibility Study or the Revised Proposed Plan.

Page 7-3. lines 14-15 - The statement that "both vitrification and chemical stabilization provide
overall protection of hurnan health and the environment” is very misleading. In fact they may

both meet or exceed a minimum threshold value relative to leaching resistance, for instance; .
however, there are major differences in the level of performance relative to this criterion.

Additional comments below relate to this position.

Page 7-5. lines 4-7 - The erroneous implication in these statements is that both technology
classes are equivalent relative to leaching resistance, even when the "original wasteform is
degraded”. It is well known by DOE and EPA that vitrified waste has superior long-term
leaching resistance to chemically stabilized waste. It is also known by these parties that the
TCLP test produces positively biased results for chemically stabilized waste in that the presence
of alkali materials in the waste buffers the acid used in the TCLP testing. This is evidenced by
the TCLP results for the POP-tested technologies. The leachate from the chemical stabilization
wasteform testing was highly basic, whereas it started out acidic. It is known that once the alkali

is "spent”, the leaching resistance of chemxcally stabilized waste falls off dramaucally when
exposed to acidic conditions.

The TCLP results are also biased due to dilution of contaminants that occurs due to the bulking
(volume increase) of the chemical stabilization wasteform. A volume increase of nearly 500%
has been used to dilute these wastes; and then the diluted waste’s TCLP performance is
compared to that of the vitrified wasteforms which did not dilute, but rather concentrated the

waste. For this reason it is not appropnate to say the four wasteforms were equivalent on the
TCLP basis.

B-l-46 00036«



It is also known that the estimated life expectancy of chemically stabilized product falls in the
range of 10 to 100 years; whereas vitrified waste has a life expectancy of thousands to millions
of years. It is certainly misleading to state that the two technology classes are equivalent in terms
of leaching resistance over the long term. 8 1 4 3

Page 7- 7 lines 6-7 The statement that chemical stabilization ensures "long-term protecuveness
of human health and the environment ..." is very misleading. It is only a matter of time and the
chemically stabilized waste will fail and become a risk to human health and the environment.
The comments in the item above apply here also.

Page 7-10. lines 27-28 - The statement regarding generation of waste streams may be true for the
vitrification technologies that were POP tested; however, this is not true for all vitrification
technologies. For instance, the GeoMelt vitrification technology consumes its own secondary
waste, by recycling back to subsequent melts, and substantially reduces the total amount of
waste generated compared to the alternative technologies.

Page 7-11. lines 26-27. continuing on Page 7-13. lines 1-2 - The statements relative to radon
release are true; however, they omit recognition that the overall amount of radon released frorm
the vitrified wasteform throughout its lifetime will be far less than that released by the

- chemically stabilized wasteform. Vitrification resuits in essentially stopping the release of radon
to the environment. Chemical stabilization temporarily slows the release; and at some time in

the future, when the product is degraded, radon emanation and release to the environment will
return to high levels. This is another benefit of vitrification that relates to long-term protection of
human health and the environment.

" Page 7-11. lines 18-15. and Table 7.2-1 - The text cites an "occupational hazard analysis" which
"evaluated the potential physical and chemical hazards to the workers ...". The logic used
resulted in vitrification being rated lower than chemical stabilization. The analysis missed the
point that due to greater intrinsic hazard (i.e., high temperature and high voltage), the vitrification
industry has taken steps to ensure worker safety. A more appropriate comparison would have
been to compare the actual safety records of the two technology classes on a manhours worked
basis. In the 20+ years that the GeoMelt technology has been under development and in
commercial use, there has not been a single worker lost time injury associated with the
technology The analysis used in this evaluation was inappropriate relative to what really couats
.. actual personnel safety.

Page 7-14. lines 1 through 14 and Table 7.2-3 - The analysis and conclusions presented here are
an example of error resulting from the assumption that the POP-tested vitrification technologies
are representative of the class. "The time period between the approval of the ROD amendment
and the initiation of treatment operations ..." specified for vitrification technologies is far longer
than would be required for the GeoMelt technology. In addition, the 8-month requirement for
performance of "Proof of Process" testing for vitrification is unnecessary for technologies such as
the GeoMelt vitrification technology. More than 25,000 tons of waste and debris have been
commercially processed by the GeoMelt technology. This amount is far more than the combined
total of all the other vitrification technologies under consideration by DOE. It would not be
necessary to perform such testing on the GeoMelt technology. This technology has been
demonstrated several times before on behalf of DOE. For exampie, a 500-ton demonstration
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melt, performed on mixed waste-contaminated soil and debris, was performed for DOE at LANL
in April, 2000. The technology has also been demonstrated capable of treating simulated Silos 1
and 2 waste without difficulty.

 Page 7-16. lines 1-2 and Table 7.2-4 - The comparison of operating times is misleading due to
differences in scale between the technologies being compared. The vitrification alternative can
be made to operate at higher rates if desired. See further comments regarding scale below.

Page 7-16. lines 1-11 and Figure 7.2-5 - The implementability evaluation may be correct for the -
POP-tested vitrification technologies, but unfairly judges others, like the GeoMelt technology.

As noted above, the GeoMelt technology has excellent commercial experience and has no
uncertainty relative to successful implementation. The analysis is clearly biased toward chemical -
stabilization, particularly in the areas of commercial demonstration, ease of acceleration, and
constructability. : :

Page 7-19. lines 2-14 - The section on scaleup fails to recognize vitrification technologies
beyond those that were POP-tested. GeoMelt vitrification, which involves joule heating, but
does not use a refractory-lined melter vessel such as the POP-tested technologies, has been _
demonstrated and used commercially many times before on radioactive and hazardous materials
at rates far exceeding the 15-tpd scaleup size evaluated in the Revised Proposed Plan. GeoMelt

. capacity to 150 tpd exists, and many thousands of tons of materials have been treated in the range
of 30 to 80 tpd. On an 80 tpd basis, the hours required for GeoMelting would be less than haif
those required for the Chem 1 alternative (reference Table 7.2-4). Scaleup risk is not a concern
for the GeoMelt technology. This scale of equipment can be provided at lower capital cost than
that of the POP-tested alternatives. Similarly, there is no need to scaleup the off-gas treatment
technology that would be employed with the GeoMelt technology. .

Page 7-19, lines 20-25 - The Plan states that joule-heated vitrification has not been used on
material "reasonably similar to Silos 1 and 2 material at the scale being proposed by the POP
contractors”. As noted above, that is an erroneous statement. The GeoMelt technology has besn
used to treat actual simulated Silos 1 and 2 material (unpublished data provided to Fluor Daniel
Fernald and DOE in 1997); and that material behaved during processing in a manner very s1m11ar
to the great majority of the >25,000 tons of earthen materials processed to date.

Page 7-20. lines 15-21 - The statements made are true for the vitrification technologies cited;
however, they are misleading relative to vitrification as a class. The GeoMelt vitrification
technology, including its off-gas treatment system and other equipment, has been judged by EPA
~ and DOE as highly reliable (reference EPA/540/R-94/520). The comparison regarding rehablhty
is misleading.

Page 7-20. lines 22-28 - Vitrification can easily equal chemical stabilization relative to "schedule
acceleration/recovery by simply employing a larger scale of equipment. It is apparent that the
two technologies being compared are "apples and oranges” relative to processmg scale (refer to
discussion above for page 7-19, lines 2-14).

Page 7-21. lines 1-2 - Not all vitrification technologies require the installation of custom
refractory. The GeoMelt technology would rate more favorably reiative to constructability. .
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Page 7-23. Table 7.2-2 - The vitrification cost estimates are not representative of all vitrification
technologies. The GeoMelt technology could be applied at significantly lower cost than all the

technologies evaluated. - 8 1 4 3

The summary cost data points out in a glaring way the need to consider offsite treatment as
opposed to onsite treatment of the waste. The logic of building a $55-69 million facility for three
years of use, and then to spend $24-25 million to decommission (destroy) it should be subject to
serious evaluation. These are costs that would be better spent on behalf of the Government,
public and industry if they were instead invested in commercial waste treatment capacity. In
addition, commercial offsite treatment would greatly reduce or nearly eliminate other costs
associated with project management and the cost of money.

Page 7-25. lines 7-20 - The capital and operating costs cited for vitrification are again not
representative. GeoMelt vitrification capital costs are typically less than half of melter-based
technologies. As noted earlier, neither an 8 month testing period of expensive spare parts nor
refractory replacement are necessary for GeoMelt vitrification.

Page 8-1. lines 21-27 - The comparative evaluation against the five primary balancing criteria is
not appropriate because the vitrification technologies evaluated are not representative. The
evaluation does not appear to give adequate importance to the superior environmental properties
and life expectaney of the vitrified product compared to the chemically stabilized product.

Page 8-5. lines 17-28 - These summary siatemehts regarding vitrification are in error as indicated
in the comments above.

Page 8-7. lines 7-8 - It should be noted that the GeoMelt vitrification technology is capable of
processing soils and debris related to the OU-4 remediation project. The use of this process at

the site for the Silos 1 and 2 waste could have subsequent benefit to DOE for completion of the
- OU-4 cleanup.

Page 8-10. line 4 - Whereas the remedy may be permanent as far as the Fernald facility is
concerned, the chemical stabilization alternative is certainly not a permanent solution for the
waste itself. The problem will have been moved to another location and the public will once
again have the opportunity to spend further resources on its ultimate treatment at a future time. It
is inappropriate to call the Proposed Plan a permanent remedy. :
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GeoMelt Vitrification Advantages Relative
to Melter-Based Vitrification

" Simpler technology

. No melter vessel . ‘
. No waste pretreatment requirement
. No additive requirement

. No feeding equipment
. No withdrawal equipment

Lower cost
. Capital
- less expensive construction
. “Operating
- larger scale

- longer equipment life expectancy

- lower personnel requirement

- no need to purchase additives -

- less material to treat due to absence of additives

- less product to ship due to absence of additives and higher volume reduction
- less product to landfill due to lesser volume

More robust technology

. Larger scale

e  Higher melting temperature : :
. Unconstrained by melt temperature ‘ _— ‘
. Tolerance of heterogeneity, waste and debris -
Superior vitrified product

. Higher metals retention in melt

. Greater leaching resistance

Greater experience

. More than 25,000 tons processed

. EPA SITE Program demonstrated

. EPA permitted for treatment of PCBs

. DOE demonstrated several times

. Seven scales of equipment to 150 tpd

. Prior treatment of surrogate Silos 1 and 2 waste ‘

. Experience treating far more hazardous/radioactive waste than Silos 1 and 2 waste
B-1i1-50
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March 29, 2000
Harrison Press

Page 4A -

“Notice of Availability and Notification of Public Meeting”

NOTICE OF AVAILABILITY AND

-,,. cc_.,

o\‘- i FOR;» E N
» REMEDIAL ACTIONS AT-SILOS.1-AND 2
Fernald Enwronmental Management Prolect

l
TheUnnedStamDepamemﬂEnergy(DOE)ammcameavaﬂabmtyofa
PmposedPlanfortemedianonofSﬂos1and2.amponemd0perableum4a!
the Fernald Environmental Project. The Proposed Plan identifies a preferred -~
altenmveaswenasmeomeraltem .considered, brpubﬁccommem. )

LRS- L RA LR 5 e U TR =
TheDecemberlSMRecordofDeasoneremedalA&msatOpembIeUnnd
:demﬁedranmmlofmenatemlandueannembywmﬁmmbmwedbyoﬂ-sne
disposal at the Nevada Test site as the remedy for Silos 1 and 2. In the Revised
Feasibility Study for Silos 1 and 2, DOE reevaluated vitrification and other potential
technologies for treatment of the Silos 1 and 2 material. Adetaﬂedeva.luanonof
wmﬁaumandd\emmlstabmmonmsmmd. g .--'_

BasedupmavaﬂabiemfonnahomheprefenedaltenMpmpwedbrmepuhﬁc
comment is removal, treatment of the Silos 1 and 2 material by chemical stabiliza-
tion, and off-site disposal at the NTS. Although-this is the Prefesred Alternative at the
present ime, DOE welcomes the comments from the public on bath altematives. The
formalpub(iccommentpenodbegmonAptﬂ3andendsmMay18 2000. DOE will
select the final remedy, with the concurrence of the. United States Environmenta!
ProtecuonAgencyandmeOhoEmmmemalecnonAgmcy after the end of
the public comment. RV
DOEwillholdapubhcmeenngmdiswsmeProposedPlanandameptomlor
written public comments on April 25, 2000ﬁurn6:30-8:30p.m -at this Alpha
Building, Classroom D, 10967Haminm-dwes!-ﬁghway Harrison, Qhio.

Coptes of the Feasibility SmdyIPmposed Plan ior Silos 1 and 2, and ather
supporting information are available at: st

Public Environmental lnfomtanon Center

10995 Hamilton-Cleves Highway

Harrison, Ohig 45030 .

(513) 648-7480
For further information orto submit wnﬂen eommems, please

contact.
2 Mr. Gary Stegner
U.S. Dept. of Energy -
Femald Envuromnental Managernent Project
PO. Box 538705 ~
Cincinnati, Ohio 45253-8705
(513) 648-3153

[
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March 30, 2000

Journal-News
Page A4

“Notice of Availability and Notification of Publrc Meetmg

~ FOR REMEDIAL ACTIONS AT SILOS 1 AND 2

Hrghway Hamson Ohlo

. other supporting mfonnahon are avarlable at

“For further mforrnanon or to submrt wntten comments please contact:#

R N

NOTICE OF AVAILABILITY AND
'NOTIFICATION OF PUBLIC MEETING

FEASIBILITY STUDY/PROPOSED PLAN

-2 e < x4

Femald Envrro mental Management Prmect
The Umted States Department of Energy (DOE) announces the avanabﬂ- E
ity of a Proposed Plan for remediation of Silos 1 and 2, a component of .
Operable Unit 4, at the Fernaid Envrronmental Management Project. The |
Proposed Plan identifies a preferred atermiative, as well as the other ]
altematrves consrdered for publrc comment. T 1

The December 1994 Record of Dectsron for Remedral Actrons a .
Operable. Unit 4 identified removal of the material and treatrient by vit- 1
rification followed by off-site disposal at the Nevada Test Site as the  §
remedy for Silos 1 and 2. Inthe Revised Feasibility Study forSilosiand. }
2, DOE reevaluated vitrification and other potential technologies for ~ J
treatment of the Silos 1 and 2 material. A detailed evaluation of vnnﬁce- - ¥
tion and chemical stablization was conducted. < ¢ 2 ¢

Based upon avaﬂable information, the preferred altemative proposed for ]
public comment is removal, treatment of the Silos 1 and 2 material by

chemical stabilization, and off-site disposal at the NTS. Although thisis = ]
the Preferred Altemative at the present time, DOE welcomes the com- 1
ments from the public on both altematives. The formal public comment - |
period begins on April 3 and ends on May 18, 2000. DOE will selectthe . '
final remedy, with the concurrence of the United States Environmental -
Protection Agency and the Ohio Environmental Protecnon Agency, aﬂer .
the end of the public comment period. ) . o

DOE will hold a public meenng to discuss the Proposed Plan and accept
oral or written public comments on April 25, 2000, from 6:30 - 8:30
p.an., at the Alpha Building, Classroom D 10967 Hamilton-Cleves

COpres of the Feasmny StudylProposed Plan for Silos 1 and 2, and

Publrc Envrronmental Information Center c .
10995 Hamilton-Cleves Highway - S
Harrison, OH 45030 : R
Phone (513) 643-7480 o -,;j J

. M GaryStegner AT i h
_U.S Department of Energy St R R
Femald Envrronmental Management Project ‘

. . .PO.Box538705 T T |

--4C|ncmnan,0hro 452538705 .G

bl Y04 RS

g
NN
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April 2, 2000 , ' 1 of 1

Cincinnati Enquirer

Page C5

~8143

“Notice of Availability and Notlflcatlon of Public Meeting”

NOTICE OF AVAII.ABIUTY AND NOI‘IFICATION OF PUBLIC MEEI'ING

REVlSED PROPOSED PLAN FOR— :
REMEDIAL ACTIONS AT SILOS 1 AND 2
! Femald Envlronmental Management Pro]ect

The Unlted States Department of Energy (DOE) announoes the *
availability of a revised Proposed Plan for remediation of Sllos 1
and 2, a component of Operable Unit 4, at the Fernaid . .
Environmental Management Project. The Proposed Plan ldenﬁﬂes
a preferred alternative, as well as the other altematives =
oonsidered, for puhlxc comment. T p v '.j ¥

Based upon avarlable informatron, the preferred altemaﬂve .
proposed for public comment Is removal; treatment of the Silos. 1
and 2 material by chemical stabmzatitm, apd off-site disposal at
the NTS. Although this is the PreferredAltematlve at the present
time, DOE welcomes the comments from thé public on other; -
alternatives. The formal public comment period begns on April 3
and ends on May 18, 2000. DOE, will seléct the final remedy, with.
the concurrence of the United States Environmental Protection . ..
Agency and the Ohio Environmental Protection-Agency, after. the ,
end of the public comment period. Either aitemative may be '
selected after oonsuderahon of publlc oomments. . R ;{
DOE will hold a public meetmg to dlseuss the Proposed Plan and '
accept oral or written public comments on April 25; 2000, from -~
6:30-8:30 p.m., at the Alpha Building, Classroom D 10967 .
Hamilton-Clevs nghway, Hamson. Ohlo O o
COpus of the Proposed Plan, the Rewsed Feaslblllty Study for '
Sllos 1 and 2, and other supporting information are avallable at' .

- Public Environment Information Contor o

For further informatzon or to subrnit vmtten oomments, plme
contact: o [

Mr. GaryStognor )

U U.S.DepartmentofEnergy o
Femald Environmental Management Pro]eet .
P.o. Box 538705
C
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NOTICE OF AVAILABILITY AND NOTIFICATION OF PUBLIC MEETING
' FEASIBILITY srunvépnoposen PLAN
FO

REMEDIAL ACTIONS AT SILOS 1 AND 2
Fernald Environmental Management Project

B The United States Department of Energy (DOE) announces the availability of a
s Proposed Plan for remediation of Silos 1 and 2, a component of Operable Unit 4, at the
B Fermnald Environmental Management Project. The Proposed Plan identifies a preferred

: altematwe as well as the other alternatives considered, for public comment.

i The December 1994 Record of Decision for Remedral Actions at Operable Unit 4
] identified removal of the material and treatment by vitrification followed by off-site
d disposal at the Nevada Test Site as the remedy for Silos 1 and 2. In the Revised
N Feasibility Study for Silos 1 and 2, DOE reevaluated vitrification and other potential
g technologies for treatment of the Silos 1 and 2 material. A detailed evaluation of
§ vitrification and chemml stabilization was conducted

N Based upon available information, the preferred altemative proposed for publrc comment

B is removal, treatment of Silos 1 and 2 material by chemical stabilization, and off-site . -
i disposal at the NTS. Although this is the Preferred Altemative at the present time, DOE B

i welcomes comments from the public on both altematives. The formal public comment-

d period begms on April 3 and-ends on May 18, 2000. DOE will select the final remedy,

A4 with the concurrence of the United States Environmental Protection Agency and the

B Ohio Environmental Protection Agency, after the end of the public comment period.

: DOE will hold a public meeting to discuss the Proposed Plan and accept oral or written

g public comments on May 3, 2000, from 4:30-6:00 p.m., in the Sedan Conference Room-
3 at the Department of Energy’s Nevada Support Facrhty 232-Energy Way (just off Losee
® Rd.), in North Las Vegas. Written.public comments can be submitted throughout the

g entirety of the public comment period.

R Copies of the Feasibility Study/Proposed Plan for Silos 1 and 2 and other suppornng
f information are available at these locations:

Public Environmental Information Center DOE Public Reading Room

10995 Hamilton-Cleves Highway 2621 Losee Rd., Bidg. B-3
Harrison, OH 45030 Las Vegas, NV 89030
Phone: (513) 648-7480 Phone: (702) 295-1628

i For further information or to submit written comments, please contact:

- Mr. Gary Stegner, Public Affairs Officer
. U.S. Department of Energy
Femald Environmental Management Pro;ect
. P.O. Box 538705
. Cincinnati, Ohio 45253-8705
Phone: (513) 648-3153 _
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