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Department of Energy
Ohio Field Office
P.0.Box 3020
Miamisburg, Ohio 45343-3020

OH-1242-95

OH:HODGE

Mr. Michael Savage, Assistant Chief
Hazardous Waste Division _
Ohio Environmental Protection Agency
1800 Watermark Drive

Columbus, Ohio 43215

Dear Mr. Savage:

PROPOSED SITE TREATMENT PLAN FOR THE
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT

In accordance with the requirement of the Federal Facility Compliance Act
(FECAct), enclosed is the Proposed Site Treatment Plan (PSTP) for the
Fernald Environmental Management Project (FEMP). This Plan identifies
the FEMP preferred options for the treatment of mixed wastes and provides
the basis for the selection of those options. In addition, the PSTP contains _
copies of all stakeholder comments on the Draft Site Treatment Plan and
responses to those comments.

We look forward to working with the Ohio Environmental Protection
Agency (OEPA) in developing a Consent Order as required by the FFCAct.
In the near future the Department of Energy (DOE) will submit to the
OEPA a proposal in order to initiate discussions on the Consent Order
language.

Please address any comments or questions you may have to John Sattler at
(513) 648-3145.

Sincerely,

J. Phil Hamric
Manager

Enclosure | - 000002

®
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PSP <
cc w/enc:

D. Schregardus, OEPA-Columbus
T. Crepeau, OEPA-Dayton
P. Pardi, OEPA-Dayton

T. Schneider, OEPA-Dayton
J. Sarie, USEPA-Region V
S. Smiley, DOE-OH

L. Radcliff (2), DOE-OR

M. Osborne, BDM Federal
R. Rothman, DOE-MB

T. Ballieuel, DOE-BCLDP
W. Best, DOE-RMI

M. Rafferty, DOE-PORTS
AR Coordinator, FERMCO |,

cc w/o enc.:

M. McDermontt, DOJ

J. Van Kley, Ohio AGO
T. Winston, OEPA-Dayton
J. Craig, DOE-FN

D. Ofte, FERMCO/1

J. Theising, FERMCO/2
M. Yates, FERMCO/2

00003



6797

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT

| .

PROPOSED SITE
TREATMENT PLAN

EXECUTIVE SUMMARY

0C020%



6797
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT |
PROPOSED SITE TREATMENT PLAN
EXECUTIVE SUMMARY

The U.S. Department of Energy (DOE) is required by Section 3021(b) of the
Resource Conservation and Recovery Act (RCRA), as amended by the Federal
Facility Compliance Act, to prepare Site Treatment Plans describing the
development of treatment capacities and technologies for treating mixed waste.
Mixed waste is defined by the Federal Facilities Compliance Act as waste
containing both a hazardous waste subject to RCRA, and source, special nuclear
or by-product material subject to the Atomic Energy Act of 1954 (42 U.S.C.

2011 et seq.).

On April 6, 1993, DOE published a Federal Register notice (58 FR 17875)
describing the proposed process for developing the Site Treatment Plan in
three phases, including a Conceptual Site Treatment Plan, a Draft Site
Treatment Plan and a Site Treatment Plan. The Fernald Environmental
Management Project (FEMP) Conceptual Site Treatment Plan was submitted to the
Ohio Environmental Protection Agency (OEPA) in October 1993. The FEMP Draft
Site Treatment Plan was submitted to the OEPA in August 1994. The FEMP
Proposed Site Treatment Plan (PSTP) is now being provided to the OEPA, the
public, the U.S. Environmental Protection Agency (USEPA), and others for
review and comment. Upon approval by the OEPA, this PSTP will be the FEMP
Site Treatment Plan to be implemented by DOE.

The PSTP is comprised of two parts: the Background Volume and the Plan Volume.
The Background Volume identifies the Preferred Options for mixed waste
treatment and provides information supporting the selection of those options,
while the Plan Volume shows the schedules for activities necessary to
“implement the Preferred Options.

The FEMP’s PSTP focuses on. treatment of mixed low level waste currently in
storage (2146 m) and similar waste expected to be generated over the next
five years (1227 m*). These quantities are presented by FEMP Preferred Option
on the following page. Wastes generated at the FEMP resulted from the
facility’s original mission to process uranium ore concentrates into high .
purity uranium metal products.. A wide variety of chemical and metallurgical
process steps supported manufacturing of uranium metal products for use at
other DOE sites. On July 10, 1989, after more than 36 years of manufacturing
uranium metal products for U.S. Defense Programs, production operations were
suspended to focus site resources on environmental remediation and waste
management. The remediation process is being conducted in accordance with the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
Additional requirements for mixed waste management which will impact the
FEMP's PSTP are established in the Amended Consent Agreement, signed by USEPA
and DOE, and the Consent Decree and its S+1pu1ated Amendment, entered into by
the State of Ohio and DOE.

The DOE has a Preferred Option for each mixed low level waste stream
identified in the FEMP inventory. All of these FEMP mixed Tow level waste
'streams can be treated using an existing technology. The Preferred Options
include: use of existing on-site equipment and facilities, emphasis on vendor
provided mobile treatment, use of an-existing DOE fac1]1ty (for incineration
of liquid waste streams on]y) and use of a commercial disposal facility.
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Any wastes characterized as mixed low ievel waste in the future will be
subject to the management process established in the Proposed Site Treatment
Plan. Management options for remediation wastes to be generated will be
incorporated into the Plan Volume after they have been finalized through the
CERCLA process and are not reflected in this version of the Proposed Site
Treatment Plan. " Updates to the Site Treatment Plan will reflect remed1at1on
wastes as they are generated.

In addition to FEMP mixed wastes, one other DOE facility, Battelle Columbus
Laboratory, has identified a small volume of mixed waste to be treated at the
FEMP, using a FEMP Preferred Option.

The Proposed Site Treatment Plan reflects the site-specific preferred options
developed with stakeholder input and is based on existing available
information. As reflected in the Plan Volume, treatment of mixed wastes
streams currently in inventory is scheduled to be completed in 2001. However,
DOE faces increasingly tight budgets throughout the DOE complex and
anticipates that funding will continue to be constrained. DOE has asked
regulatory agencies to work with DOE and other interested parties at the site
and National level to assist DOE in prioritizing its activities. Through this
process, DOE expects that some schedules will be revised before the Site
Treatment Plans are approved and orders issued.

Emerging technologies or new facilities that provide opportunities to manage
waste more safely, effectively. and at lower cost will be evaluated as they
~are identified. Working closely with stakeholders during the implementation
of the Plan, DOE will continue to evaluate technologies that offer potential
advantages in the areas of public acceptance. risk abatement, performance and
1ife cycle cost. Should better technology options be 1dent1f1ed DOE may
request a plan modification in accordance with provisions of the implementing
Federal Facilities Compliance Act.

FEMP PREFERRED OPTIONS CURRENT QUANTITY 5 YEAR RATE

| OF WASTE IN m OF WASTE IN m’
HF Neutralization System : 20 0
UNH Treatment System 761 0
Thorium Nitrate Treatment System 22 : 0
Wastewater Treatment 20 6
Ohio Mobile Stabilization System 391 A 288
Ohio Mobile Chemical Treatment System 494 72
TSCA. Incinerator 394 327
Envirocare* _ | 44 - 534

* The quantity of mixed low level waste specified for

Envirocare does not require treatment prior to
disposal. The waste will be shipped from the FEMP to
Envirocare for final disposition.
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‘ FERNALD ENVIRONMENTAL MANAGEMENT PROJECT
- PROPOSED SITE TREATMENT PLAN

ABSTRACT

This Proposed Site Treatment Plan consists of thé Background Volume,
Appendices A through E and the Plan Volume.

Background Volume

The Background Volume provides a detailed discussion of the preferred
option(s), the methodologies for determining the preferred options, waste
stream information, and information to supplement the Plan Volume. The
Background Volume identifies additional information referenced in the PSTP
such as Site History and Mission, Framework for Developing DOE’s Site
Treatment Plans, Proposed Site Treatment Plan Organization, and related
activities (e.g., Mixed Waste Inventory Report, The Programmatic Environmental
Impact Statement for Waste Management, NEPA Compliance, and Compliance
Agreements) . : .

‘ Appendix A, PSTP Development
- Framework Applications

Appendix A presents an evaluation of treatment options for the FEMP mixed
waste streams. Viable options were further evaluated to develop Preferred
Options (POs) for all FEMP mixed waste streams.

Appendix B, Ohio Mixed Waste
Treatment Option

Appendix B describes efforts by the DOE to develop and evaluate the treatment
options available for DOE mixed waste within Ohio. An Ohio Work Group,
consisting of representatives from the Chio DOE mixed waste sites, was formed
to research and evaluate these treatment options. The Ohio Work Group's
summary of treatment options is identified within this appendix.

‘ ' PSTP - Abstract

# STP-001 Rev 1
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Appendix C
FEMP Mixed Waste Streams/Treatability Groups

Appendix C presents information on the FEMP mixed low level waste streams in
tables sorted by treatability groups. The treatability groups were developed .
by DOE-HQ to have a uniform method of tracking mixed low level waste streams
throughout the DOE complex.

Appendix C, Treatment Trains
Treatment Descriptions and Treatment Trains

Appendix C, Treatment Trains provides detailed discussion on the development
of treatment trains assembled for treatment of FEMP mixed lTow level waste
streams for compliance with Land Disposal Restrictions. The mixed Tow Tevel
waste streams have been re-grouped in tables by treatment train and located
behind a diagram of each associated treatment train. .

Appendix D, Stakeholder Involvement

Appendix D proVides an overview of information disseminated and input received
on the development of the documents on the Federal Facility Compliance Act
(FFCAct) at the FEMP.

Appendix D consists of information which sequentially documents: Regulatory
Agency comment and FEMP responses, public comment and the FEMP responses, as
well as public meetings, presentations, fact sheets, notifications, news
articles and briefings associated with the FFCAct.

Appendix E, Definitions

Appendix E identifies terms, abbreviations, and definitions that have been
referenced in the Proposed Site Treatment Plan. Definitions have been derived
from regulatory documents, DOE documents, environmental journals, and
technical resources.

Plan Volume
The Plan Volume identifies schedules, including assumptions on which

iindividual schedules are dependent, for the treatment of FEMP mixed low level
wastes as required by the FFCAct.

11

PSTP - Abstract
# STP-001 Rev 1

0C3309



6797

‘ FERNALD ENVIRONMENTAL MANAGEMENT PROJECT

PROPOSED SITE
TREATMENT PLAN

| ~ BACKGROUND VOLUME
e _______________F

0C0Cc10



6797

Background Volume Summary

The Background Volume is one of two volumes that comprise the Proposed Site
Treatment Plan (PSTP). The Background Volume provides: a detailed discussion
of the preferred treatment option(s), the methodologies for determining the
preferred options, waste stream information, and supplemental information for
the Plan Volume. The Background Volume identifies additional information
referenced in the Proposed Site Treatment Plan such as: -Site History and
Mission, Framework for Developing DOE’s Site Treatment Plans, Proposed Site
Treatment Plan Organization, and Related Activities (e.g.. Mixed Waste
Inventory Report, The Programmatic Environmental Impact Statement for Waste
Management, NEPA Compliance, and Compliance Agreements).

000011
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT
PROPOSED SITE TREATMENT PLAN
BACKGROUND VOLUME

1.0 INTRODUCTION

1.1

Purpose and Scope

The United States Department of Energy (DOE) is required by
Section 3021(b) of the Resource Conservation and Recovery Act
(RCRA), as amended by the Federal Facility Compliance Act (the Act
or FFCAct). to prepare Proposed Site Treatment Plans (PSTPs)
describing the development of treatment capacities and
technologies for treating mixed waste: defined by the FFCAct as -
waste containing both a hazardous waste subject to RCRA, and
source, special nuclear or by-product material subject to the
Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.). The Fernald

“Environmental Management Project (FEMP) PSTP is being provided to

the Ohio Environmental Protection Agency (OEPA) for approval in
accordance with the FFCAct.

The FEMP PSTP is the result of a "bottom up" process described in
an April 6, 1993, Federal Register notice (58 FR 17875).
Subsequently, the DOE instructed all Site Treatment Plans (STPs)
be submitted as PSTPs. Upon approval, the PSTP will be
implemented as the Site Treatment Plan under the FFCAct Order A
issued by the OEPA. The DOE has followed an iterative process in
developing the PSTPs, working closely with State regulatory
agencies and USEPA at the site and national level throughout the
process. The FEMP PSTP follows two interim versions: a Conceptual
Site Treatment Plan submitted in October 1993 and a Draft Site
Treatment Plan submitted in August 1994, which were provided to
regulatory agencies and made publicly available. The Conceptual .
Site Treatment Plan identified a range of preliminary options for
treating the mixed waste at the FEMP. The Draft Site Treatment
Plan identified site-specific preferred treatment options which
had not yet been evaluated for impacts to other DOE sites or to
the overall DOE program. The DOE initially planned to submit the
PSTPs at the end of February 1995. However, the DOE revised its
submittal date with the support of the States and USEPA to allow
for additional discussions (60 FR 10840, February 28. 1995). The
FEMP Conceptual Site Treatment Plan, Draft Site Treatment Plan
and other related information are available at the Public
Environmental Information Center (PEIC), 10845 Hamilton-Cleves
Highway, Harrison, GChio, 45050. .

PSTP - Background Volume
1 # STP-001 Rev 1
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The treatment options presented in the FEMP Draft Site Treatment
Plan were compared with treatment options developed throughout the )
DOE complex to present the DOE preferred options for the treatment

of FEMP mixed Tow Tevel waste. When not possible, schedules for
alternative activities such as waste characterization are provided
as appropriate. The process DOE followed was coordinated with
State and USEPA regulators and is described in Section 2.2.
Preferred Option Selection Process. The DOE believes the
treatment options contained in the PSTPs represent a sensible
national configuration for mixed waste treatment systems that
balances DOE’s interests and concerns and the input DOE received
onhthe Draft Site Treatment Plans from the regulatory agencies and
others.

The FEMP PSTP also contains schedules for planning, or modifying
existing equipment, implementing and obtaining mobile treatment
systems for the treatment of FEMP mixed low level waste. However,
the schedules in the FEMP PSTP have not yet been integrated with
those of other DOE sites from a technical; complex wide
perspective. DOE faces increasingly tight budgets throughout the
DOE complex and anticipates that funding will continue to be
constrained. The schedules in this and other PSTPs reflect these
anticipated funding constraints.

The schedules contained.in this and the PSTPs for other sites are
based on funds currently budgeted for and projected to be
available for waste management activities. As a result, schedules
in the PSTPs for some facilities, particularly the largest and
most costly facilities, may be protracted. Schedules for small
sites that are relying on the treatment capacity at larger sites /
may also be affected. DOE anticipates that, at some sites, funds

will be shifted from other environmental management activities to
support more sensible and integrated schedules for mixed waste
treatment. ' _

The DUE has discussed with the States and the USEPA the difficulty
the DOE faces in providing timely schedules for some of the
proposed treatment facilities given its current budgetary
constraints, and the need to consider whether funds from other
activities should be shifted to support more timely schedules.

The States and USEPA recommended that the PSTPs be submitted with
schedules consistent with current budget and priorities. As part
of its efforts to develop its budget request for Fiscal Year 1997,
the DOE has asked regulatory agencies to work with the DOE and
other interested parties at the site and National levels to assist
in prioritizing activities (including mixed waste treatment) and
in assessing activities under way and that need to be accomplished
at the site. The DOE and the regulatory agencies expect that some
schedules in the PSTPs will be revised before the PSTPs are
approved and FFCAct-Orders issued: - o S
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Even after the PSTPs are approved. the DOE anticipates that
modifications and adjustments to the STPs will be necessary as a
result of the technical and funding uncertainties that naturally
exist with long term activities 1ike those covered in the PSTP.
For example, emerging or new technologies not considered in the
PSTP that provide opportunities to manage waste more safely,
effectively, and at lower cost than current technologies may be
identified in the future. Working closely with regulators and
other interested parties during the implementation of the Site
Treatment Plan, DOE will continue to evaluate and develop
technologies that offer potential advantages in the areas of
public acceptance, risk abatement, performance and life cycle
cost. Should more promising technologies be identified, DOE may
request a modification of its treatment plan in accordance with
provisions of the implementing FFCAct Order.

PSTP - Background Volume
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1.2

Site History and Mission A ‘

The Fernald Environmental Management Project (FEMP) 1is located in
southwestern Ohio. approximately seventeen miles northwest of
downtown Cincinnati, near the communities of Miamitown and Ross.
Of the total 1,050 acres site, 850 acres are in Crosby Township of
Hamilton County, Ohio and 200 acres are in Morgan and Ross
Townships of Butler County, Ohio. The site is owned by the DOE,
and is currently operated by Fernald Environmental Restoration
Management Corporation (FERMCO). Over 2,000 people are currently
employed by DOE and FERMCO at the FEMP. _

The FEMP facility was originally built to process uranium ore
concentrates into high purity uranium metal products. A wide
variety of chemical and metallurgical process steps supported
manufacturing of uranium metal products for use at other DOE
sites. Because of a sharp reduction in demand for uranium metal
products by user sites beginning in late 1988, the FEMP facility
steadily reduced its production. On July 10, 1989, after more
than 36 years of manufacturing uranium metal products for U.S.
defense programs, production operations were suspended to refocus
site resources on environmental restoration and waste management.
Management and financial responsibility for the FEMP site was
transferred from the DOE Defense Programs (DP) to the DOE Office
of Environmental Restoration and Waste Management (EM) in October
1990 as the focus of the facility sh1fted from production to
environmental restoration. . ‘

The current mission of the FEMP is environmental restoration. The
goal of environmental restoration is to protect human health and
the environment by Timiting potential exposures to radioactive and

" hazardous materials. =~ The Comprehensive Environmental Response,

Compensation and Liability Act (CERCLA) Remedial
Investigation/Feasibility Study (RI/FS) process. along with the
FEMP Waste Management Program, are the two main FEMP activities
geared towards site cleanup.

The FEMP Waste Management Program prevents the release of
pollutants into the environment by eliminating the source term.

The program seeks to characterize, store, treat (as necessary) and
dispose of radioactive. hazardous, mixed. infectious, and sanitary
waste from the site in a safe and environmentally sound manner
while complying with all applicable federal, state and local
regulations.

PSTP - Background Volume
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The management of hazardous and mixed waste on-site is regulated
by the State of Ohio. A Consent Decree signed by the State of
Ohio and the DOE in December 1988, established milestones to bring
the FEMP into full compliance with RCRA and other regulatory
requirements. In January 1993, amendments establishing additional
requirements regarding the management of hazardous and mixed
wastes were made to the Consent Decree. The FEMP has submitted a
Resource Conservation and Recovery Act (RCRA) Part B permit
application to the State seeking a RCRA permit for on-site storage
of hazardous waste. . '

The RI/FS process is regulated by CERCLA legislation and is
conducted according to USEPA guidance and regulations. In July,
1990. the USEPA and the DOE entered into a Consent Agreement.
Under this agreement. the FEMP was divided into five Operable
Units (OUs) to facilitate cleanup. In.September 1991, the DOE and
USEPA jointly signed the Amended Consent Agreement establishing
revised milestones for the completion of the required studies and
1den8;fy1ng a series of new, near term actions for implementation
by DOE.

PSTP - Background Volume
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1.3

Framework For Developing DOE’s Proposed Site Treatment Plans '

RCRA Land Disposal Restrictions (LDR) require the treatment of
hazardous waste (including the hazardous component of mixed waste)
to certain standards before the waste can be land disposed. The
LDR prohibit storage of hazardous wastes that do not meet LDR
standards, except for. the purposes of accumulating sufficient
quantities to facilitate proper recovery, treatment, or disposal
of the waste. The DOE is currently storing mixed waste -
inconsistent with the LDR provisions because the treatment
capacity for such wastes. either at DOE sites or in the commercial
sector, is not adequate or is unavailable at this time.

~ The Federal Facility Compliance Act., signed on October 6, 1992,

. storage prohibition violations for mixed waste as long as it is in

waives sovereign immunity for fines and penalties for RCRA
violations at federal facilities. However, the FFCAct postpones
the waiver for three years for LDR storage prohibition violations
for DOE’'s mixed wastes and requires the DOE to prepare plans for
develeping the required treatment capacity for its mixed waste at
each site at which it stores or generates mixed waste. Each plan
must be approved by the State or USEPA, after consultation with
other affected states and consideration of public comment. A
FFCAct Order will then be issued by the regulatory agency
requiring compliance with the STP. The FFCAct further provides
that DOE will not be subject to fines and penalties for LDR

compliance with an approved STP and an- implementing FFCAct Order.

The FFCAct requires the STPs to contain schedules for developing:
capacity for mixed waste for which identified treatment
technologies exist. For mixed waste without an identified
existing treatment technology, the STP must include a schedule for
identifying and developing technologies. The FFCAct also requires
that the plan provide certain information where radionuclide
separation is proposed. The FFCAct states that the plans may
provide for centralized. regional or on-site treatment of mixed
waste, or any combination thereof, and requires the States to
consider the need for regional treatment facilities.

The "Schedule for Submitting Plans for Treatment of Mixed Waste
Generated or Stored at Each Site", was published April 6, 1993, as
a notice in the Federal Register (58 FR 17875). In the Notice,
DOE committed to providing the STPs in three phases: a Conceptual
Site Treatment Plan completed by October 1993, a Draft Site

Treatment Plan completed by August 1994, and a PSTP completed by

February 1995 (later revised to March 1995). This process
provides opportunity for early involvement by the States and other
stakeholders to discuss technical and equ1ty issues assoc1ated

with 2ach phase of the plans. : .
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The FEMP Conceptual Site Treatment Plan, submitted in October .
1993, focused on identifying treatment needs. capabilities, and
options for treating the FEMP's mixed waste. The FEMP Draft Site
Treatment Plan, submitted in August 1994, focused on identifying
site-specific preferred options for treating the FEMPs mixed
wastes, wherever possible, as well as proposed schedules for
constructing capacity. The options presented the site’s best
judgement of the available information and the State’s
preferences, and served as a starting point for d1scuss1on leading
to the development of the FEMP PSTP.

The FEMP PSTP is being submitted to the regulatory agency for
review and approval, approval with modification, or disapproval.
as required by the FFCAct. Each version of the STP reflects the
statewide. as well as site-specific, .input from the individual
regulatory agencies and other interested parties on previous
submittals. It is DOE’s intent that this iterative process, with
ample opportunity for input and discussion, will facilitate
approval of the PSTP and issuance of the FFCAct Order required by
the FrCAct. DOE’'s goal is to have all STPs and implementing
FFCAct Orders in place by October 1995.

: PSTP - Background Volume
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1.4

Proposed Site Treatment Plan Organization

The FEMP’s PSTP follows the same format as the Proposed Site
Treatment Plans of the other DOE sites to facilitate comparisons
among sites. The PSTP is organized in two separate. but :
integrated volumes.

The Background Volume contains information on the waste streams
and the preferred option or options, describes uncertainties
associated with that option, budget status of the option, and any
regulator and stakeho]der input.

The Plan Volume is a focused document containing the Preferred
Options (POs) and schedules for implementing the options. The
Plan Volume also addresses the implementation of the PSTP.

Both volumes contain relevant introductory material in Sections 1
and 2. The Background Volume contains general information on the
PSTP and the site in Section 1.0 and provides top-level
assumptions and a -description of the framework used to determine
the preferred options in Section 2.0.

Section 2.0 of the Plan Volume presents certain funding and

scheduling administrative issues relevant to the implementation of
the PSTP. _

Sections 3.0 through 5.0 of both volumes discuss the POs for mixed

low level waste, mixed transuranic waste, and mixed high level
waste. Of these three, only mixed low level waste is present at
the FEMP. Each volume discusses the waste streams and POs within
Section 3.0. The Background Volume discusses the waste streams,
technology needs, uncertainties and other details on the POs. In
the Plan Volume these sections include proposed schedules as
required under the FFCAct.

The Background Volume includes three additional sections (6.0 to

8.0) that are not included in the Plan Volume. These sections are

not required by the FFCAct and are provided for informational
purposes. _

Section 6.0 discusses mixed low level wastes expected to be
generated in the next five years to assist in anticipating
treatment needs. As wastes are generated, the waste streams,
treatment technologies and developed schedules will be
incorporated into the Plan Volume.

PSTP - Background Volume
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Section 7.0 discusses storage capacity needs and how compliant
storage will be provided for the FEMP's mixed low level wastes,
pending treatment.

Section 8.0 describes a process being followed by the DOE and the
States for evaluating options for disposal of mixed low level
waste treatment residues. Although the FFCAct does not require -
disposal to be covered in the PSTPs, the DOE is including disposal
information to be responsive to the States’ request that disposal
be addressed and to. support state discussions. Section 8.0
expands discussion of DOE’s consideration of the FEMP as a
disposal site.

Appendix A of the PSTP discusses the process for selecting the
Preferred Options and describes the results of applying the "Draft
‘Site Treatment Plan Development Framework". For each PO, this
appendix describes how options from the Conceptual Site Treatment
Plan and Draft Site Treatment Plan were evaluated and why each PO
was selected. Appendix A also contains cost information developed
to support the options analysis. .

Appendix B provides information on the Ohio Work Group. The Ohio
DOE sites met throughout the development of the PSTP to compare
common Treatability Groups/Waste Streams and to identify treatment
options. :

Appendix C provides detailed information on each FEMP waste stream
by Treatability Group. Appendix C also contains a full
description and diagram of each treatment train identified for
each FEMP waste stream.

Appendix D provides examples of information provided to the public
" during development of the PSTP and stakeholder and regulatory
agency comments on the FEMP's Draft Site Treatment Plan and the
FEMP responses ~

" Appendix E provides definitions for terminology used in the PSTP.

- Background Volume
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1.5 Related Activities o ‘

Other DOE documents are closely linked to PSTP development. These
include the Mixed Waste Inventory Report: activities conducted
pursuant to the National Environmental Policy Act (NEPA): and
compliance and cleanup agreements containing commitments relevant
to mixed waste.

Mixed Waste Inventory Report

The Mixed Waste Inventory Report (MWIR), required by the FFCAct.
provides an inventory of mixed waste currently stored or
generated, or expected to be generated over the next five years,
at each DOE site, and an inventory of treatment capacities and
technologies. The Interim Mixed Waste Inventory Report, published
by the DOE in April 1993, provided information on a waste stream-
by-waste stream basis for each DOE site that generates or stores
mixed waste. The DOE made updated waste stream and capacity data
available to the States and USEPA in May 1994. The May 1994 MWIR
data represents the best record of the DOE's mixed waste inventory
at the beginning of 1994. However, because data is constantly
being refined, waste stream information in the FEMP’'s Proposed
Site Treatment Plan may differ somewhat from the May 1994 MWIR
data. ~Any changes in waste stream information are explained in
the Appendix C.

The DOE is in the process of preparing an update -to the MWIR data. ‘
The MWIR update is being closely coordinated with preparation of

the PSTPs to ensure maximum consistency in waste stream

information between the PSTPs and the MWIR. The updated MWIR data

will be available by June 1995. '

The Programmatic Environmental Impact Statement for Waste
Management

The DOE is preparing a Programmatic Environmental Impact Statement
(PEIS) which will be used to formulate and implement a waste '
management program in a safe and environmentally sound manner and
in compliance with applicable laws, regulations and standards.

The PEIS is intended to present to the public, States, EPA and DOE
an understanding of impacts to human health and the environment
together with the costs associated with a wide range of
alternative strategies for managing the DOE’s environmental
program. The PEIS is examining the following waste types and
activities: high level, transuranic, mixed low level, low Tevel,
and hazardous waste. The analysis for the Waste Management (WM)
PEIS will evaluate decentralized, regional, and centralized
approaches for storage of high level waste; treatment and storage
of transurani¢ waste: treatment and disposal of Tow level and I
mixed Tow level waste; and treatment of hazardous waste. _

A 2¢€ PSTP - Background Volume
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Development of the WM PEIS is being coordinated with the
preparation of the Proposed Site Treatment Plans under the FFCAct.
Information being generated to support the WM PEIS (e.q..
hypothetical configurations, preliminary risk analyses -and cost
studies) is shared with states to support PSTP discussions. The
Draft WM PEIS will not identify a preferred alternative (i.e.,
configuration) for mixed waste facilities since this will be
evolving in consultation with the States and EPA through the PSTP
process. However, the WM PEIS analyses of potential environmental
risks and costs associated with a range of possible waste
management configurations will provide valuable insight as the
public, States, EPA and DOE discuss using existing facilities and
constructing new mixed waste facilities to treat mixed waste.

The Draft WM PEIS is scheduled to be published in May 1995. The
Final PEIS will be issued after a public comment period, at or
near the time of issuance of the FFCAct Orders by the appropriate
regulatory agency. To remain flexible and accommodate potential
changes. the WM PEIS Record of Decision for mixed waste will be
issueu after the appropriate regulatory agency has issued the
FFCAct- Orders.

' NEPA Compliance

In June 1994, DOE jssued a revised policy on compliance with the
National Environmental Policy Act (NEPA). One of the major
provisions of this policy is that DOE may, after consultation with
Stakeholders, rely on the CERCLA process to meet the procedural
requirements of NEPA. DOE consulted Fernald Site Stakeholders
regarding implementing this provision of the policy and received
no objections.

The activities to be implemented under the PSTP are proposed to be
incorporated into CERCLA Removal Actions and RCRA Closure actions.
Formai NEPA documentation will not be required. However,
consistent with the provisions of the policy, a NEPA evaluation
will be conducted for all activities proposed under the PSTP. Any
specific measures that must be employed to meet the substantive
requirements of NEPA will likely be incorporated into the Project
Specific Work Plans. :

It is unlikely that implementation of the PSTP will result in
significant environmental impacts. However, if significant
impacts are identified, it may be necessary to solicit additional
stakeholder input during the planning of the project to fully meet
the substantive values of NEPA.

PSTP - Background Volume
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Compliance Agreements

Additional requirements for mixed waste management which will ‘
impact the FEMP's PSTP are contained in the Amended Consent

Agreement, signed by USEPA and DOE, and the Consent Decree and its
Stipulated Amendment entered into by the State of Ohio and DOE.

Schedules and requirements for completing characterization, mixed

waste management, and conducting remediation activities

established in these agreements must be integrated w1th

information developed for the PSTP.-

The RI/FS process at the FEMP is regulated by CERCLA Tegisiation
and is conducted according to USEPA guidance and regulations and
the provisions of the Amended Consent Agreement. In June 1990,
USEPA and the DOE entered into a Consent Agreement establishing
milestone schedules for the completion of necessary studies to
support the CERCLA cleanup process. The agreement also
established schedules for implementing near term cleanup actions
while final cleanup solutions were being éevaluated and selected.

In September 1991, the DOE and USEPA entered into an Amended
Consent. Agreement establishing revised milestones for the
completion of the required studies and identifying a series of
new, near-term actions for implementation by DOE. Deadlines for
some CERCLA activities were modified in April 1993 by a dispute
resolution agreement between DOE and USEPA. Releases and
potential releases of hazardous substances associated with each
operable unit that are covered under the Amended Consent Agreement
will be investigated and remediated through CERCLA with RCRA .
considered as an Applicable or Relevant and Appropriate
Requirement (ARAR).

The implementation of related compliance agreements and
CERCLA/RCRA regulations at the FEMP is discussed with each
_Preferred Option in Section 3.0 and in Section 6.0 of the
Background Volume.

Other Documents

A number of other documents have been identified as being relevant
to the development of the FEMP PSTP. These documents include the
DOE Roadmap documents, Site Specific Plans, the FEMP.Mixed Waste
Inventory Report, the Treatability Study Work Plans, and other
relevant RCRA documents. These documents must be coordinated with
information developed for the PSTP.

PSTP - Background Volume
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2.0 METHODOLOGY

2.1
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Assumptions

A1l DOE sites used the following assumptions to provide for a
degree of consistency in the preparation of the PSTPs. The
assumptions were developed as part of the "Draft Site Treatment
Plan Development Framework" and reflect review and comment from
the state agencies and USEPA.

1.

High level waste (HLW) will.continue to be managed according
to current plans at each site (i.e., Hanford, West Valley,
Savannah River, INEL). Primarily due to potential safety
concerns, HLW will not be transported off-site except as a
treated, stable waste that is ready for disposal. The PSTPs
will not change management strategies for HLW.

The FEMP does not manage or store any HLW.

Regarding defense related transuranic (TRU) waste, the PSTPs

will reflect DOE's current strategy that the Waste Isolation

Pilot Plant (WIPP) will open and receive a No Migration
Variance. The PSTPs should identify characterization,
processing, and treatment of TRU waste to meet the WIPP
Waste Acceptance Criteria. Consistent with this policy,
treatment of mixed TRU waste to meet LDR standards should
not be included in the PSTPs at this time.

However, the PSTPs will recognize that DOE’'s policy
regarding WIPP is under review and may change in the future.
As such, the PSTPs will provide for the flexibility to

"modify activities and milestones regarding TRU waste to

reflect potential future changes in DOE policy.

Under current DOE policy. non-defense related TRU waste will
not be disposed at WIPP. As such, the PSTPs should reflect
treatment of non-defense mixed TRU waste to meet LDRs.

The FEMP does not manage or store any TRU waste.

DOE recognizes some states’ preferences for treatment of all
wastes on-site. Where appropriate, existing on-site
capacity will be utilized before new facilities are
constructed. When on-site treatment or use of commercial or
mobile facilities is not practical. the use of existing off-
site capacity. as well as the construction of new '
facilities, will be considered.

PSTP. - Background Vo]umé
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Sites in the same state will investigate the practicality of
consolidated treatment facilities.

Mixed waste generated during Environmental Restoration (ER)

and Decontamination and Decommissioning (D&D) activities
will be factored into planning activities and equity
discussions, particularly where utilization of facilities
identified in the PSTPs are being considered for managing ER
and D&D waste.

The PSTP addresses all wastes in the updated Mixed Waste
Inventory Report (MWIR). Changes to the MWIR waste stream
and treatment facility information are explained in the
Appendix C of the PSTP.

On a volume basis, the majority of DOE's mixed waste will be
treated on-site. Because of transportation concerns and
costs, this generally includes process wastewater, and some
explosives and waste requiring remote-handling. 1In
addition, other large volume waste -streams will generally be

“treated on-site. At a minimum, Richland (RL), Oak Ridge

(OR), Idaho (ID)., and Savannah River (SR) will have on-site
facilities to treat the majority of their wastes.

The PEIS is being performed in parallel with the development
of the STPs. The STP process will provide information to
the PEIS. In general, no additional NEPA documentation will
be needed to support development and submittal of the PSTPs.
However, each site will prepare the necessary specific NEPA
documentation before proceeding with a given project or
facility identified in the PSTP.

In support of DOE’s cradle-to-grave waste management
philosophy, disposal site location and criteria will be
factored into state equity discussions, waste treatment
facility designs, and the characteristics of the final waste
forms.

PSTP - Background Volume
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Preferred Option Selection Process

2.2.1 Treatment Options Selection Process - FEMP

DOE prepared several guidance documents to assist the sites
in working through treatment identification and selection of
preferred options. The overall process is contained in the
"Draft Site Treatment Plan Development Framework". The
Draft Site Treatment Plan Framework established common
terminology, objectives and values, planning assumptions,
and recommended methodology for narrowing the alternatives
presented in the Conceptual Site Treatment Plan. Detailed
information pertaining to the selection of the Preferred
Options is provided in Appendix A.

The following are guidance documents used in the Preferred
Option selection process:

The "Treatment Selection Guides" provides information on :
selecting treatment options by comparing the options on

“fundamental criteria such as regulatory compliance,

environmental health and safety, treatment effectiveness,
implementability, stakeholder concerns, life-cycle costs,
and technology development.

The "Draft Site Treatment Plan Cost Information Guidance”
provides.-a level of consistency in the cost information by
providing common cost assumptions. Drafts of these and
other technical assistance documents were provided to states
and their comments incorporated into the final revision.

"Protocol for Identifying a Potential Off-Site Mixed Waste
Treatment Option in the Draft Site Treatment Plan” describes
a coordination process to be used for identification of an -

off-site treatment option.

These documents are available in the Public Reading Room at
the Public Environmental Information Center (PEIC), 10845
Hamilton-Cleves Highway, Harrison, Ohio, 45030

The methodology used in the identification of the FEMP PSTP
treatment options was as follows:

1. The process . began by identifying the on-site,
existing, and planned treatment facilities which are
potential treatment options for mixed waste. .
Initially these options were listed without regard to
regulatory/permit concerns or modifications requ1red
to treat mixed waste.

. PSTP.: Background Volume
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2. Viable treatment options identified in the Conceptual
Site Treatment Plan were considered for further
evaluation.

3. The FEMP mixed waste treatment activities either in
progress or planned were also considered viable
treatment options. These activities included RCRA
Closure of Hazardous Waste Management Units and CERCLA
Removal Actions.

An initial screening was performed on the potential

treatment options. The screen was based on the ability of a -

treatment option to comply with the threshold criteria:
regulatory compliance and protection of human health and the
environment. A technology did not proceed further in the
evaluation process if it could not meet a threshold
criteria. Treatment options failing the threshold criteria
were eliminated from further evaluation.

The remaining treatment options were considered viable and

then evaluated using the "Treatment Selection Guides™

prepared by the DOE FFCAct Task Force. Cost estimates have
been developed to the extent possible with available
information concerning-a given treatment option. The cost
estimates are conservative estimates based on limited
information and are intended to be order of magnitude
estimates for the purpose of comparison between options.
The cost estimates are based on "Interim Report: Waste

" Management Facilities Cost Information for Mixed Low Level

Waste,” actual FEMP project cost estimates, and information
directly obtained from other DOE sites.

PSTP - Background Volume
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2.2.2 Treatment Options Selection Process - Options Analysis Team

The Draft Site Treatment Plans were prepared by the sites
using a "bottom up" approach. The resulting treatment
configuration, when viewed from a national level, contained
many redundancies and inefficiencies. In developing the
PSTPs, an assessment was performed to determine what
accommodations are necessary to blend the "bottom up” Draft

Site Treatment Plans into a more sensible national

configuration of treatment systems. To facilitate this
assessment, DOE established the Options Analysis Team (OAT)

“comprised of site representatives and members of the -

Headquarters’™ FFCAct Task Force. The OAT coordinated their
efforts with the States, through the National Governors’
Association, to ensure the national mixed waste
configuration reflects both the States’ and DOE’s concerns.
As part of this evaluation. the impacts of implementing the
emerging Draft Site Treatment Plan configuration, as well as
alternative configurations, were evaluated.

The focus of the OAT’'s efforts has been on mixed Tow level
waste (MLLW). While high Tevel waste (HLW) and mixed
transuranic waste (TRU) are also covered by the FFCAct. the
strategies for managing these wastes have already been
established. However, DOE recognizes that modifications of -
these strategies may be needed as the programs evolve and
new information becomes available.

In combination, the Draft Site Treatment Plans form a mixed
waste treatment configuration which was the baseline for the
QAT analyses. Changes to the Draft Site Treatment Plan
con{iguration-proposed by the OAT are based on the following
analyses: :

1.  Review of the Draft Site Treatment Plan baseline '
configuration to identify redundant and technically
inefficient proposed treatment options.

2. Identification of alternative treatment configurations
that emphasize key State and DOE concerns. :

3. Evaluation of the Draft Site Treatment Plan baseline
and alternate configurations against key evaluation
areas to determine what combination of treatment
options results in configuration that best meets
DOE’s, the States’, EPA’s and other stakeholders’
concerns.

PSTP - Background Volume
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The results of the initial OAT analysis were shared with
each of the sites and the State regulators. as well as DOE
management . The OAT worked for several more months

responding to State requests for additional analysis,

incorporating ongoing site analysis. and responding to

comments. The resulting configuration, as presented in the

PSTPs, is DOE’'s best attempt to balance competing DOE and
stakeholder interests.

PSTP - Background Volume
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Coordination with Regulatory Agencies and Other Stakeholders

The FFCAct offers an opportunity for the DOE and the State and
USEPA regulators who will be approving the PSTPs to work
cooperatively toward defining mixed waste treatment plans. As
requested by the States., the DOE signed a cooperative-agreement in
August 1993 with the National Governors’ Association (NGA) to
facilitate the DOE-to-State interactions. The NGA has sponsored
national meetings on a routine basis with DOE. the States. USEPA,
and the Indian Nations throughout the development of the PSTPs.

The FFCAct requires the States and USEPA to provide for public
involvement after the PSTPs are submitted. The DOE has provided
additional opportun1t1es for public input into the development of
Conceptual and Draft Site Treatment Plans through ex1st1ng public
involvement mechanisms at the site.

At the National level, the DOE has presented information on the
development of the PSTPs to the Environmental Management Advisory
Board and held an open house in Washington, D.C.., when the Draft
Site Treatment Plans were released. The DOE also met informally
with representatives of Indian Tribes and separately with
representatives of other groups that may have interest in Site °
Treatment Plan development. The purpose of the meetings was to
determine if there are national issues that may not be identified
through site-specific activities. Additional opportunities to
obtain input at the National level may be offered in coordination
with the States and USEPA. The Center for Environmental
Management provides information on FFCAct activities at the
National level (1-800-736-3282; 202-836-5084 in Washington, D.C.).

2.3.1 Regulator - FEMP Interactions

Since the submittal of the Conceptual Site Treatment Plan in
October 1993, the representatives of the FEMP, in
conjunction with the four other Ohio DOE sites met with OEPA
on seven occasions: November 1993, February 1994, April
1994, June 1994, October 1994, December 1994, and January
1995 to discuss the development of the PSTP. Additionally,
the FEMP had monthly phone conversations with the QOEPA.
Issues discussed and presentations included:

° Update by Ohio DOE sites of "Ohio Options”

° Progress Reports from each site on PSTP development

° Discussion of the site treatment planning outline

° Relationship of compliance orders/issues to the
outline

° Incorporation of POs into PSTP

PSTP - Background Volume
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° Disposal issues related to residue volumes and interim

handling ‘

° Evaluation process or selecting preferred options
° Contractual issues associated with receiving off-site
waste.

™ PSTP Format and Content:

o Addressing storage of residuals while awaiting
disposal
. Need to identify process for addressing disposal
in PSTPs
° Discussion of the_FEMP's "Waste Management Strategy”

° Meeting with OEPA staff to preview Draft Site
Treatment Plan prior to review (September 1994)

) Discussion of OEPA general comments on Ohio DOE Draft
Site Treatment Plans

L@ Discussion of OEPA comments on FEMP Draft Site
Treatment Plan

'e  Funding and scheduling issues and impacts

° Regulatory mechanism for implementation of POs

° Equity issues between shipping and treatment and/or
disposal states

° Incorporation of DOE OAT configuration recommendations

° Draft "Ohio Option" white paper detailing coordination

efforts by Ohio sites.

A1l stakeholder comments and FEMP responses have been
forwarded to the OEPA.

PSTP - Background Volume
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2.3.2 DOE Public Participation/Stakeholder Involvement

The DOE at Fernald has a public participation program that
commits to providing the public opportunities to participate
in decision making at the FEMP.  Although DOE retains
decision-making responsibility, its policy is rooted in the
co?¥1ction-that an effective public invoivement program
will:

° Enable the public to participate in po]icy'decisions.

° Help DOE make better decisions that incorporate legal,
technical, economic, environmental, and social
factors.

e  Provide a means for DOE to build consensus among the

various interested stakeholders involved in addressing
major issues and problems.

° Assist DOE in building credibility with the public by

demonstrating openness. responsiveness and
accountability. ‘

° Encompass activities necessary to comply with
applicable laws, regulations, negotiated agreements
and DOE policy.

Public participation activities are mandated by several laws

" and regulations which apply to the FEMP. However, DOE has

committed to going beyond these requirements in its public
participation program. DOE uses several forums, such as
various written materials, large and small meetings,
governmental briefings, public comment periods, workshops,
and the Fernald Citizens Task Force to foster a two-way
dialogue.

The public involvement activities at Fernald are designed to
allow all interested stakeholders to share the role of
decision-making at Fernald. These activities, which are
reviewed regularly for effectiveness, assume that the _
individuals cannot participate effectively without adequate
and understandable technical and general information.

PSTP - Background Volume
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A variety of forums are used as appropriate to communicate
with local residents about new issues. They include:

° Community Meetings - At least three community meetings
will be held each year to ensure that interested area
residents have a routine public forum for expressing
their views and getting answers to their questions.

° Response to Community Questions - The DOE has and will
. respond to all questions. Written responses.,
including those made at Fernald Residents for
Environmental Safety and Health (FRESH) meetings, will
be put into the public reading room at the PEIC.

° Telephone and Personal Contacts - The DOE has and will
continue to maintain frequent telephone and personal
communication with Tocal community leaders,
residential and commercial p]ant neighbors, and other
organizations.

K Fact sheets, Newsletters, Briefing Papers. Progress
Reports - These DOE publications are designed to
provide timely information on new findings and site
developments related to ongoing cleanup activities.’

° Presentations and Briefings to Community Groups and .
Elected Officials - The DOE will continue to provide
briefings about Fernald activities to government ‘
officials, FRESH and any other interested groups.

o Community Roundtables - These are small, informal
meetings that are dedicated to a specialized topic.

° Workshops - These are public wofking sessions that
focus on issue resolution, such as discussing cleanup
alternatives.

° PubTic Reading Room at the PEIC - This area contains

information related to the FEMP and other DOE sites,
including cleanup technologies and historical -
information.

° Notices of Ava11ab111ty and Public Comment Periods -
These are required by CERCLA.

° Responsiveness Summaries - Summary of comments
- received during public comment periods and DOE’s
responses.

: PSTP - Background Volume
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° The Fernald Project Cleanup Report - The CERCLA
newsletter that provides information about the
remedial investigation, feasibility study. and
remedial and removal actions.

° Media Re]ations - This activity provides a contact for
media inquiries.

° Speakers Bureau - Volunteers in the speakers bureau
are available to discuss their expertise to community, -
business, civic, and professional organizations.

K Plant Tours and Open Houses

° Videotapes - Where possible, videotapes will be used
- to show cleanup activities.

Specific public participation activities and associated

documentation at the FEMP for the FFCAct are located in
-Appendix D.

PSTP - Background Volume
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2.4 Characterization of Mixed Wastes

The Material Evaluation Form (MEF) is the primary tool used by the ‘
FEMP for documenting waste characterizations. The MEF is

completed by the generator or project supervisor responsible for
generating the waste. The completed form, along with any other

identified information/documentation, is evaluated by FEMP

personnel. Additional sources of information that may be used to

support process knowledge determinations include:

° Historical knowledge and/or data on similar FEMP processes

° Conversations with personnel. familiar with the process or
Tocation :

® Text books which describe the procesées

° Material Safety Data Sheets
° Vendor specification information

The use of-process knowledge for waste characterization must be
justifiable and include supporting documentation. Process
knowledge is most appropriate when one or more of the following
conditions exist, as identified by draft guidance issued by the -
DOE and the USEPA, for the characterization of mixed waste:

e Collection of representative samples from a waste stream is
difficult due to its physical nature. (e.g., solid
materials such as metals, glass., or wood) .

° Waste collection and analysis of material would result in
unacceptable risk of radiation exposure. DOE policy
requires that exposure to radioactive material must be
maintained as low as reasonably achievable (ALARA).

) Waste is heterogenous in composition and collecting a
representative sample is difficult.

When process knowledge is insufficient to characterize a waste
stream, analytical methods are used to supplement the existing
process knowledge. Each waste stream is analyzed for those
parameters most likely to yield the maximum amount of chemical and
physical information. In addition, specific analyses are selected
based on knowledge of the waste generation process, and the
constituents suspected to be in the waste. Specific sampling and
analysis also may be required to demonstrate compliance with LDR
treatment standards, classify waste for transportation under
Department of Transportation (DOT) requirements, or to meet

- receiving TSD facility Waste-Acceptance Criteria (WAC) .

: PSTP - Background Volume
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Data Quality Objectives (DQO) are utilized to establish the
quality and quantity of data required to satisfy decision-making
needs. The Sitewide CERCLA Quziity Assurance Project Plan (SCQ)
establishes the framework for ensuring that DQO and quality
assurance requirements are met for individual projects and that
quality assurance requirements are implemented on a consistent
basis throughout data gathering activities at the FEMP.

] PSTP - Background Volume
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2.4.1 Mixed Waste Management Process for Evaluation and Treatment

The administrative project management process utilized by the FEMP ‘
is a progressive and functional-based process. This process

.allows for near term treatment and disposal of the FEMP mixed

waste. The treatment and disposal of the mixed waste reduces the

mixed waste inventory, which results in the reduction of potential

long term exposure to workers and the environment and reduces

storage space requirements.

Figure 2.4.1 provides a flow diagram of the steps involved in the
administrative project management process. The initial step in
the process is to segregate the waste into groups that will then
be assigned to specific projects. At the FEMP. projects are the
management tool for planning, budgeting. and scheduling
implementation of a PO. A project may contain one or more
preferred options. First, the RCRA hazardous and TSCA wastes are
separated based on the presence of radioactive contamination. If
the waste contains no radioactive contamination, it will be
shipped directly off-site for treatment to a licensed commercial
treatment, storage, and disposal facility. Radioactively
contaminated waste continues through the process.

Next, a general evaluation of the mixed waste is performed by
utilizing two existing FEMP databases. Each of the databases
contain information beneficial to the management of the mixed
waste. A description of each database is provided below:

° The Waste Characterization Information Database provides
general waste characterization information on each waste
stream including EPA waste codes. general material
description, and MEF numbers. The MEF numbers are used to
reference detailed information on each waste stream
available in the Waste Characterization data files.

° The Waste Inventory Information Database provides inventory
numbers, waste quantities, storage locations, and waste
generation locations. This database is cross-referenced to
the Waste Characterization database by MEF number. '

‘ PSTP - Background Volume
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Figure 2.4.1

Hazardous / Mixed and TSCA Regulated Waste
from Warehouse / Operable Unit Inventory

l
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Based on the general evaluation, the mixed waste is assigned to
one of several projects. These projects provide mechanisms for
managing groups of similar wastes to meet EPA LDR treatment
standards. The steps or treatment processes needed to treat a
group of waste are linked together and diagrammed in treatment
trains. The following table provides the projects which manage
the mixed waste and the corresponding Preferred Options and
Treatment Trains.

Project Preferred Option Treatment Trains 1

HF RCRA Closure HF Neutralization 0
, ' System
UNH Neutralization UNH Treatment System N
System '
(1) Liquid Mixed Wastewater Treatment | A
Waste Project
' TSCA Incinerator C, E. K
(2) Stabilization Ohio Mobile D
~ Project - Stabilization System
(3) Chemical Ohio Mobile Chemical | F, G. H, I, J, L. M
Treatment Project Treatment System o
(4) Non-LDR/<TSC Envirocare B
-Disposal Project o
Thorium Nitrate Thorium Nitrate P
RCRA Closure Treatment System

General project work plans will be written for projects (1), (2).
(3), and (4). General project work plans describe the specific
technology(ies) used, the testing required to validate the
assigned technology(ies), and the parameters for the waste
entering the treatment systems. Treatment system capacity and
effectiveness will depend on the volume of waste to be treated and
the waste matrix. The work plans will define the scope of the
primary treatment process, including any pretreatment steps
required to complete the treatment train. The work plans will
also provide qualifiers (i.e., waste acceptance criteria) for the
waste to be processed through the system.

PSTP - Background Volume
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After being assigned to a project, the waste stream will go
through a detailed evaluation to determine if supplemental |
information is required. »Sources of this information include:

° Waste Characterization MEF files
° Radiological concentration data
° ‘Available visual inspections from previous characterizat%on

efforts. (If no visual inspections are available, or if
existing inspections require supplemental information, the
drums may be examined through the Real Time Radiography
unit. This keeps potential exposure to workers as low as
reaso?ab1y achievable by minimizing direct contact with the
waste ‘ '

° Sampling and analysis

As additional information is obtained on the waste, it may be
determined that the currently assigned project is not appropriate.
The waste can then be reassigned through the management system to
a different project without losing the information obtained during
the initial evaluations.

After appropriate information is obtained and available treatment
units have been identified, task specific work plans will be

- developed for operation of the treatment systems and for the
performance of supporting operations. -Upon completion of these
plans. full implementation of the operations can begin.

Some waste streams will require a multi-step treatment approach
(i.e., chemical treatment followed by stabilization). This
management system allows for easy transfer of treated waste
residues to other projects. Treatment of some waste may generate
secondary waste requiring additional treatment through these
processes. :

The UNH Neutralization System is being implemented under Removal
Action #20 and specific information is provided in the Removal
Action Work Plan. The HF RCRA Closure Project is being performed
as a RCRA Closure and specific information is provided in the RCRA
Closure Plan Information and Data (CPID). The Thorium Nitrate
RCRA Closure Project will also be performed as a RCRA Closure. A
schedu]es;gr compieting the Thorium Nitrate CPID has been provided
in the PSTP.

PSTP - Background .Volume
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2.5 Waste Minimization

2.5.1 Waste Minimization Program Overview
The purpose of the Waste Minimization Program is to actively
seek out and implement opportunities to reduce waste
management responsibilities and costs.

The FEMP Waste Minimization Program is responsible for:

° Establishing sitewide waste reduction goals

° Educating employees on waste minimization/pollution
prevention principles and life-cycle cost analysis

° Supporting the five operable unit’s waste minimization
activities

° Performing Pollution Prevention Opportunity

Assessments (PPOA) on waste streams and processes
which generate mixed waste _

° Implementing waste minimization opportunities
° Developing an affirmative procurement program for the

purchase of non-hazardous, non-toxic chemicals, and
recycled products

° Providing incentives for employees to make waste
minimization suggestions

® Reporting the FEMP Waste Minimization Program
accomplishments in documents required by the DOE

' PSTP - Background Vo]kume
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Wasts Minimization Activities Involving Mixed Waste

The FEMP Waste Minimization and Pollution Prevention Policy
became effective in October 1993. It sets forth the FEMP's
commitment to protect the environment through waste
minimization and pollution prevention efforts.

The overall cbjective of the Waste Minimization Program is
to reduce the amount and toxicity of wastes generated at the
FEMP. Waste minimization is and will be accomplished by
eliminating or minimizing the generation of waste through
source reduction (i.e. segregation), material substitution,
recycling and/or beneficial reuse, and by implementing
treatment technologies which reduce volume, toxicity, or
mobi]ity while minimizing secondary waste generation.

Waste minimization efforts will be incorporated into the
planning and engineering stages of a project. These efforts
could include minimizing generation-of mixed waste through
cross contamination, and using one FEMP mixed waste as a

reactant to treat another FEMP mixed waste. thus reducing

the need to purchase new chemicals. A tracking mechanism
will be developed to account for waste reduction as a result
of the minimization efforts. The following are brief
explanations of ongoing or planned Waste Minimization
Program activities on-site:

Ongoing, Activities:

° Training which focuses on educating Project and Design.
Engineers on Waste Minimization App11cat1ons and Life-
Cycle Cost Analysis

° Identifying and reviewing chemical usage for possible
waste minimization opportunities such as elimination,
substitution, or reduction in use, by using a chemical
tracking data base

° Compiling mixed waste generation data and rates from
routine activities in years past and making 5 year
generation projections. This identifies and
prioritizes mixed waste for PPOAs

° Performing PPOAs on Wastewater Treatment System and
the laboratory processes focusing on the elimination
or reduction of the toxic chemical methanol

° Segregating excess chemicals in the laboratories.
The chemicals are lab-packed before being
dispositioned as hazardous waste instead of mi xed
waste ,

PSTP - Background Volume
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Planned Activities:

° Develop procedures to have approximately 13 drums of ‘
broken acid batteries decanted and surveyed for
radiological contamination (Clean units will be placed
into an on-going lead recovery program; contaminated
ones wﬂ] be stored for future dispositioning.)

° Develop procedures to recycle silver-zinc and nickel-
cadmium rechargeable batteries

PSTP - Background Volume
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MIXED LOW LEVEL WASTE STREAMS

Mixed wastes at the FEMP can be divided into two general categories:
containerized waste currently in storage (which includes legacy and
routine operations waste) and remediation wastes which are primarily
wastes to be generated from the remedial actions. This section will
focus on treatment of containerized wastes. Remediation wastes are
discussed in Section 6.0.

A review of the FEMP mixed waste inventory was completed in October
1994. The FEMP currently has identified 44 mixed waste treatability
groups which represent 324 waste streams. All inventoried mixed waste
identified py the FEMP can be treated using existing technoliogies.

The FEMP waste streams are organized by treatability groups in tables
Tocated in Appendix C. These tables present the following information:
Mixed Waste Inventory Report (MWIR) identification number, EPA waste
codes, waste description, current and five year rate quantities.
radiological concentrations, basis of characterization, LDR treatment
standard. trzatment train/project name, and Preferred Option/disposal
option.

Waste streams are organized in tables behind their respective treatment
train in Appendix C, Treatment Trains.

In addition to the FEMP mixed waste inventory, a mixed waste stream from -
Battelle Columbus Laboratory has been identified for treatment at the

FEMP. Additional information on the Battelle Columbus [aboratory waste
stream identified for treatment at the FEMP is provided in Section 3.1.5

“which describes the Ohio Mobile Stabilization System.

The States will continue discussion of mixed waste being treated at off-
site locations. These discussions may involve equity issues to
establish a fair and just distribution of mixed waste treatment at DOE -
sites. These equity discussions may result in additional DOE sites
identifying the FEMP for treatment of their mixed wastes in the future.

Acceptance of waste from off-site may impact current treatment schedules
by requiring issuance of a RCRA permit for mixed waste treatment. In
addition, the FEMP has not established waste acceptance criteria for
receipt of off-site waste streams. The FEMP will continue to discuss
these issues with stakeholders. ‘

Additional FEMP. mixed waste streams may be identified through on-going
characterization efforts. Waste streams which are determined to be
mixed waste will be assigned to projects as described in Section 2.4.1.
It is anticipated that new mixed waste streams identified in these
efforts will be compatible with current Preferred Options.

The FEMP is proposing to treat mixed waste generated from HWMU RCRA
Closures, Interim Remedial Actions, and Safe Shutdown activities through
Preferred Options identified in the PSTP. These mixed wastes may
include residual process materials, associated equipment and debris.
Information on future generated waste is also provided in Section 6.0.

PSTP - Background Volume
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3.1 Mixed Waste Streams for which Technology Exists

This section provides information on mixed wastes that can be
treated to LDR treatment standards using proven technologies.
Only minor modifications of the technology, if any, are needed to
treat the waste.

The FEMP's mixed waste streams are organized by Preferred Option
in this section of the Background Volume. Each description of the
Preferred Option is followed by a table which lists the waste
streams that can be treated to LDR treatment standards using the
technﬂ1ogy(1es) specified by the Preferred Option.

The tables provide information on each waste stream as described
below:

Column #1  MEF#

The FEMP's internal identification number used for
tracking waste streams.

Column #2  MWIR_ID

Identification number assigned to each waste stream in
FFCAct Mixed Waste Inventory Report.

Column #3 = EPA CODES

Identifies EPA Waste Codes associated with each waste
stream.

Column #4  WASTE DESCRIPTION

Provides waste stream descr1pt10n as recorded on the -
Material Evaluation Form (MEF).

Column #5 CURRENT QTY

Quantities in kilograms (kgs) are taken from the
Materials Control and Accountability (MC&A) database.
Inventory is current as of October 21, 1994.

Quantities in cubic meters (m*) are est1mated using a
conversion factor of 0.2 m /conta1ner

Column #6 5 YEAR RATE

The total quant1ty of mixed waste projected to be
generated over the next five years (FY 1995 - FY' 1999)

- from routine -operations. These projections-do not-
include remediation waste.

PSTP - Background Volume
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3.1.1 Waste Stream for which Technology Exists - Preferred

Option: Hydrofluoric Acid (HF) Neutralization System

Table 1 represents the FEMP mixed waste 'stream for which the
Preferred Option is identified as the HF Neutralization
System. This system will be implemented through the HF RCRA
Closure Project which is being performed as a RCRA Closure
of a Hazardous Waste Management Unit (HWMU). Project :
schedules will be subject to the FFCAct Order. The Closure
Plan and Information Data (CPID) which describes  the HF RCRA
Closure Project was approved by the OEPA in February 1995.

The LDR treatment standard for this waste is deactivation
and treatment can be accomplished through the use of on-site
existing facilities. The process for the treatment of the

“HF waste will consist of elementary neutralization in an

existing tank by the addition of lime siurry. The
neutralized wastes will be filtered through the existing
Wastewater Treatment System (WWTS) (Plant 8 Filter Press).
The filtrate will be discharged through the FEMP WWTS under
the existing National Pollutant Discharge Elimination System
(NPDES) Permit. The filter solids will be managed as low
level radiocactive waste.

The HF RCRA Closure schedule is driven by the approval of
the CPID. The schedule requires completion of field

activities for closure within 180 days from the OEPA

approval of the CPID and submittal of the Closure
Certification within 240 days of approval, consistent with
the requirements of Ohio Administrative Code (0AC) 3754-66-
13(B). The OEPA approved the CPID in February 1995. Based
on the schedule in the CPID, field work is to be completed
by August 1995. The closure will be completed in September
1995.

A budget, including funding for fiscal year 1995, has been
prepared for this-project. This budget includes funding for’
disposal. The cost estimate for completing this option is
available in Appendix A, Section 2.1. An engineering
schedule for the HF RCRA Closure Project is provided as
Figure 3.1.1. -

The level of confidence in characterization for treatment of
this waste stream is high. Sampling and analysis has been
completed. Preliminary testing for treatment of this waste
stream has been completed.
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3.1.2 Waste Stream for which Technology Exists - Preferred Option:

Uranyl Nitrate Hexahydrate (UNH) Treatment System

Table 2 represents the FEMP mixed waste stream for which the
Preferred Option is identified as the 'UNH Treatment System.
This system is being implemented through the UNH
Neutralization System Project. The FEMP is a CERCLA site and
has been working with USEPA and OEPA to treat the UNH on-
site through CERCLA Removal Action #20. Project schedules
will be subject to the FFCAct Order.

The LDR treatment standards for this waste stream is .
concentration based and deactivation. The FEMP plans to
meet these treatment standards using on-site facilities.

In place, or in situ, neutralization of the contents of six
of the eighteen UNH tanks with magnesium oxide powder will
commence at the end of March 1995. The neutralized contents
of these tanks will be pumped to the Plant 2 neutralization
tanks for inclusion in the scheduled neutralization

-operations for the remaining 12 UNH tanks (after July 1995)

for subsequent transfer to Plant 8 for filtration.

The UNH solutions in the remaining 12 UNH tanks will be
neutralized, precipitated and filtered. The UNH will be
pumped in batches to a neutralization tank in Plant 2 where
it will be mixed with water to develop a solution containing
< 1 normal free acid and < 100 grams per 1iter of uranium.
Each batch will then be neutralized with a magnesium
hydroxide slurry. Tne excess nitric acid will be
neutralized to form soluble magnesium nitrate and the UNH
will react to form a magnesium diuranate precipitate. Other
metal contaminants such as chromium and barium will be
precipitated in the process. The neutralized UNH slurry
will be transferred to existing filter feed tanks, and
filtered on existing rotary vacuum filters in Plant 8. The
liquid filtrate will be treated in existing wastewater
treatment facilities to allow discharge under the present
FEMP NPDES permit. The high nitrate filtrate will be
discharged for treatment in the Biodenitrification facility.
The solid filter cake is expected to be non-hazardous and
meet waste acceptance criteria for shipment to the Nevada
Test Site (NTS) for disposal as low level radioactive waste.

-
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A revised schedule and the budget for the UNH project was
submitted by the DOE to the USEPA and the OEPA in February

1995. Revised schedule information has been incorporated.

The estimated cost of the UNH Neutralization System Project.

based on current project planning efforts, funding

considerations. and OEPA approval, is $14.400,000. An

engineering schedule for the UNH Neutralization System

Project is provided as Figure 3.1.2.

The level of confidence in characterization for treatment of
this waste stream is high. Sampling and analysis has been
completed. Preliminary testing for treatment of this waste
stream has been completed.
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3.1.3 Waste Stream for which Technology Exists - Preferred Option:

Thorium Nitrate Treatment System

Table 3 represents the FEMP mixed waste stream for which the
Thorium Nitrate Treatment System was chosen as the Preferred
Option. The LDR treatment standards for this waste stream
are deactivation and concentration based. This system will
be implemented through the Thorium Nitrate RCRA Closure
Project which is being performed as a RCRA Closure of a
HWMU. Project schedules will be subject to the FFCAct
Order. The CPID is scheduled to be submitted to OEPA in
November 1995. A treatability study is currently underway
to select an appropriate treatment process for the thorium
nitrate. The study is evaluating two neutralization
processes. These processes are. Neutra11zat1on/Stab111zat1on
and Neutralization/Filtration.

Neutralization/Stabilization would blend the thorium nitrate

solution with a neutralizing agent. - The neutralized product
would then be combined with an appropriate stabilizing agent
to achieve a dry, non-reactive product. The product would
be managed as low level radiocactive waste. Implementation
of this process would require the construction of a
treatment system. The primary elements of the system would
include: 1) agitated neutralization tank, 2) thorium nitrate

© transfer piping and equipment, 3) neutralization agent

introduction equipment, 4) neutralized product transfer
equipment, 5) stabilization agent/blending equipment and 6)
containers and handling equipment for shipment and disposal
of the stabilized product. ,

Neutralization/Filtration would transfer the thorium nitrate
solution to the neutralization tank in Plant 2/3. There the

" solution would be blended with a neutralizing agent to

achieve a neutralized product. The product would then be"
pumped to Plant 8 for filtration. The resulting filter cake
would be collected in drums for disposal and the wastewater
would be processed through the FEMP Wastewater Treatment
System for discharge under the existing NPDES permit. The
primary elements of this treatment system would encompass:
1) transfer piping and transport equipment, 2) agitated.
neutralization tank, 3) neutralized product transfer piping
and equipment, 4) staging and holding tanks, 5) filtration
equipment. 6) container and handling equipment for shipment
and disposal of stabilized product, and 7) wastewater
discharge system.

PSTP - Background Volume
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Funding for this project for fiscal year 1995 has currently
been provided for completion of the treatability study and
the CPID. An engineering schedule for the Thorium Nitrate
RCRA Closure Project is provided as Figure 3.1.3. The
current schedule may need to be revised based on the results

-of the treatability study and the RCRA Closure process.
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3.1.4 Waste Streams for which Technology Exists - Preferred

Option: Wastewater Treatment

Table 4 represents the FEMP mixed waste streams for which
the Preferred Option is identified as Wastewater Treatment.
Wastewater Treatment will be implemented as part of the
Liquid Mixed Waste Project. The Liquid Mixed Waste Project
is designed to address treatment and disposal of all liquid
mixed waste currently in storage through the Wastewater
Treatment Preferred Option or the TSCA Incinerator Preferred
Option. The LDR treatment standards for these waste streams
are concentration based and/or deactivation. The FEMP plans
to meet these treatment standards using on-site facilities.

The FEMP proposes to initiate this project under the
regulatory authority of CERCLA Removal Action #9. Project
schedules will be subject to the FFCAct Order.

Liquids will be bulked (i.e., consolidated into a tank or

other large container), tested. and a determination will be

made whether they are acceptable for treatment by the FEMP

Wastewater Treatment System (WWTS).

The FEMP WWTS is currently operating and capable of treating
aqueous waste streams to meet requirements of the NPDES
permit. The FEMP is currently working on consolidation and
replacement of the FEMP WWTS. The newly constructed FEMP
Advanced Wastewater Treatment (AWWT), initiated startup
activities in January 1995. Mixed wastewaters entering this
system may require pre-treatment such as pH adjustment. The
WWTS will only accept liquids that can be effectively
treated to meet the existing NPDES permit discharge levels.

The information on budgets and schedules for bulking and
testing 1iquids destined for WWTS are included in the budget
and schedules for the Liquid Mixed Waste Project. The
budget. including funding for fiscal year 1995, is prepared
and has been incorporated into the baseline. The budget
includes all life-cycle costs for treatment and mixed waste
disposal associated with this project, but excludes cost for
low level waste disposal. The cost estimate is available in
Appendix A, Section 2.4. An engineering schedule for the
Liquid Mixed Waste Project. which includes the Wastewater
Treatment Preferred Option, is provided as Figure 3.1.4.

The project schedule will be subject to the FFCAct Order.

The level of confidence in characterization for treatment of

these waste streams is high. Sampling and analysis has been
completed for bulking these waste streams.

PSTP - Background Volume
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3.1.5 Waste Streams for which Technology Exists - Preferred

Option: Ohio Mobile Stabilization System

Table 5 represents the FEMP mixed waste streams for which
the Preferred Option is identified as the Ohio Mobile
Stabilization System. Impiementation of the Ohio Mobile
Stabiiization System as an option for the Ohio DOE sites is
discussed in Appendices A and B.

Battelle Columbus Laboratory has identified one mixed waste
stream to be treated at the FEMP, using the Ohio Mob11e
Stabilization System Preferred Opt1on

-BATTELLE BC-W001 0001 Flammable Metal 77 0.042 | 130 0.0208
WASTE Powders N -
STREAM

This system will'be implemented at the FEMP through the
Stabilization Project. Treatment of these waste streams
will occur on-site using a vendor provided service. The LDR
treatment standard for -these waste streams is deactivation
and/or is concentration based. The Ohio Mobile -
Stabilization System will treat characteristic and 1isted
wastes requiring physical stability.

One example of a stabilization technology is Tow strength
cement stabilization. This process uses a fine non-
crystalline silica in fly ash and the calcium in Time to

_ produce low strength cement. Physical trapping of the

contaminant in the cured pozzolan-concrete matrix is the
primary containment mechanism. Water is removed by
hydrating the lime-pozzolan cement. Appendix C, Treatment
Trains, discusses other stabilization techniques that may be
utilized at the FEMP.

As a result of stabilizing mixed waste, the original waste
volume is anticipated to double. This estimate is the high
end of the anticipated waste volume increase range.
Technology evaluation and treatability testing are expected
to demonstrate higher processing efficiency.

The FEMP has initiated this project under the regulatory
authority of CERCLA Removal Action #9. Project schedules
will be subject to the FFCAct Order. ‘

: " PSTP - Background Volume
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The level of confidence in characterization for treatment of
these waste streams is medium. Characterization for these
waste streams was completed to address storage requirements.
A Treatability Study Work Plan has been prepared with the
study beginning in August 1994.

A budget has been prepared for this project. Funding has
been provided for fiscal year 1995. . The budget includes all
1ife-cycle costs for treatment associated with this project.
Cost for Tow level waste disposal is excluded. Cost
estimates for completing this option are available in
Appendix A, Section 2.5. An engineering schedule for the
Stabilization Project is provided as Figure 3.1.5.
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3.1.6 Waste Streams for which Technology Exists - Preferred

Option: Ohio Mobile Chemical Treatment System

Table 6 represents the FEMP mixed waste streams for which
the Preferred Option is identified as the Ohio Mobile
Chemical Treatment System. Implementation of the Ohio
Mobile Chemical Treatment System as an option for the Ohio
DOE sites is discussed in Appendices A and B.

This system will be implemented at the FEMP through the
Chemical Treatment Project. Treatment of these waste
streams will occur on-site using vendor provided mobile
services. The LDR treatment standards for these waste
streams include technology and concentration based
standards.

The FEMP proposes to initiate this project under the
regulatory authority of CERCLA Removal Action #9. Project
schedules will be subject to the FFCAct Order.

~ The Chio Mobile Chemical Treatment System requires the

utilization of a series of mobile components and
technologies to treat the wastes. The mobile equipment may
consist of the bulk waste handlers, dissolver trays and
tanks, shredders. separation tables, mixers, pumps, holding
tanks for wash water and cleaning hoses, liquid filter
systems, air filter systems, compactors, scales, and
decontamination facilities containing steam and high
pressure water cleaning systems. The mobile technologies
will include treatment water recycle systems so the wash
waters can be reused minimizing the quantity of wastewaters
generated at the FEMP during this operation. The mobile
technologies also will include, to the extent practicable,
treatment systems for the reuse of chemicals and acids that
are utilized in the treatment technologies. The following
are the primary treatment technologies being proposed for
use on the FEMP site:

° Deactivation - used to treat reactive characteristics
of waste, thereby creating a non-hazardous waste

° Pressurized Container Puncture Unit - used to puncture
aerosol cans and gas containers to facilitate removal
of .Tiquid contents

e - Chemical Oxidation/Wet Air Oxidation - used to destroy
organics in solid waste streams

° Neutralization/Precipitation - used to treat acidic,
caustic and metals laden waste

] PSTP - Background Volume
59 # STP-001 Rev 1
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° Macroencapsulation - utilized as a means of
immobilization, primarily of metals waste

° Amalgamation - used to treat mercury contaminated
waste '

Detailed explanations of the above treatment technologies as
well as other technologies being considered with this option
are available in Appendix C, Treatment Trains.

The level of confidence in charactérization for treatment df
these waste streams is medium. Characterization for these
waste streams was completed to address storage requirements.

The budget including 1ife-cycle costs for treatment and
mixed waste disposal has been prepared for this project. but
excludes costs for Tow level radioactive waste disposal.

This budget includes funding for fiscal year 1995. Cost
estimates are provided in Appendix A, Section 2.6. An
engineering schedule for the Chemical Treatment Project is
-provided as Figure 3.1.6B. This project schedule continues
through 2001 and captures FEMP waste volumes estimated to be
generated over the next five years. The schedule does not
reflect treatment of secondary waste.

PSTP - Background Volume
60 ~  # STP-001 Rev 1
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3.1.6.1 Secondary Waste from the Chemical Treatment Project

As a result of chemical treatment of mixed waste, the waste
volume is anticipated to double. This estimate represents
the high end of the anticipated waste volume increase range.
Technology evaluation and treatability testing are expected
to demonstrate higher processing efficiency. The treated
waste form is anticipated to have a volume one and a half
times greater than the untreated waste form. The remaining
50% volume increase will result from generation of secondary
mixed wastes. These secondary mixed wastes will be treated
by treatment options identified in the PSTP. Figure 3.1.6A
provides a graphic depiction of the anticipated waste volume
increases and the calculation factors for est1mat1ng the ‘
quantity of secondary waste generation.

Note that other secondary Tow Tevel waste, such as personal
protective equipment, generated from activities associated
with bulking, packaging, shipping. and treatment of mixed,
waste on-site is assumed to be equal to five percent of the
total waste volume to be processed.

The secondary waste streams to be generated are liquid
waste, debris, and fines. Liquid waste is currently
designated to be managed through the FEMP WWTS or the TSCA
Incinerator. Debris will be shipped directly for disposal
at Envirocare. Fines will be sent to Portsmouth for
stabilization as part of the Ohio Mobile Stabilization
System. Secondary waste streams and volumes generated are
listed in Table 6.

\ PSTP - Background Volume
oCcoss0 ' 61 # STP-001 Rev 1
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3.1.7 Waste Streams for which Technology Exist - Preferred Option:

TSCA Incinerator

Table 7 represents the FEMP mixed waste streams (1iquid
portion only) for which the Preferred Option is identified
as TSCA Incinerator. The TSCA Incinerator Preferred Option
will be implemented as part of the Liquid Mixed Waste
Project. Treatment of these waste streams will occur at the
DOE K-25 Site in Oak Ridge, Tennessee. The LDR treatment
standards for these waste streams are concentration based
and the technology based standards are incineration and/or
deactivation.

The FEMP proposes to initiate this project under the
regulatory authority of CERCLA Removal Action #9. Project
schedules will be subject to the FFCAct Order.

The TSCA Incinerator is a rotary kiln incinerator with a
secondary combustion chamber designed to treat hazardous
organic components of liquid mixed low level wastes,

-including polychlorinated biphenyls (PCBs) contaminated with

low levels of radioactivity. The FEMP is currently allotted
693,000 pounds or approximately 318,780 kilograms of Tow
level mixed waste per year to be treated at the TSCA
Incinerator. The FEMP plans to bulk liquid mixed waste for

. shipments to the TSCA Incinerator. Discussions with TSCA

Incinerator personnel indicate .1iquid mixed waste from the
FEMP is required to maintain the operation and economic
efficiency of the TSCA Incinerator on an annual basis.

The FEMP has discussed the return of incinerator residues
with the TSCA Facility. Current plans are that incinerator
residues will not be returned to the FEMP. TSCA Incinerator
personnel are pursuing stabilization of the residues at

. Envirocare as their Preferred Option or use of another

commercial vendor as a secondary option.

The budget is prepared for this project and has been .
incorporated into the baseline. The budget includes funding
for fiscal year 1995. Disposal costs for the ash are not
included. The cost estimates are available in Appendix A,
Section 2.7. An engineering schedule for the Liquid Mixed
Waste Project, which includes the TSCA Incinerator Preferred
Option, is provided as Figure 3.1.7. Disposal of ash waste
from the TSCA Incinerator as indicated on the project ’
schedule extends past the official project end date. This
acEiviEy will be performed by the TSCA Operations Group in
Oak Ridge. ,

The level of confidence in characterization for treatment of
this waste stream is high. Sampling and analysis has been
completed for bulking this waste prior to shipment.

PSTP - Background Volume
80 # STP-001 Rev 1
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3.1.8 Waste Streams for which Technology Exists - Preferred

Option: Envirocare

Table 8 represents the FEMP mixed waste streams for which
the Preferred Option is identified as disposal at Envirocare
of Utah, Inc. in Clive, Utah. The FEMP and DOE have
contracts in place for the disposal of mixed waste at the
Envirocare. The Envirocare Preferred Option is being
implemented through the Non-LDR/<TSC Disposal Project.
These waste streams either currently have variances to LDR
treatment standards in effect or the concentration of
constituents is below the specified treatment standard.
This project consists of bulking and packaging for the
purpose of shipment and disposal. Free 1iquids will be
eliminated from the containers prior to shipment.

No mixed waste streams at the FEMP have been identified as
having a radioactive content greater than the Waste
Acceptance Criteria (WAC) of Envirocare. A future disposal
option may need to be developed by DOE to address waste with

~elevated radioactive content.

The FEMP is a CERCLA site and is dispositioning this
material to Envirocare through CERCLA Removal Action #9.

The Tevel of confidence in characterization for treatment of
this waste stream is medium. Characterization for these
waste streams was completed to address storage requirements.
Additional testing is being conducted to ensure the WAC for
Envirocare are met.

The budget is prepared for this project and has been _
incorporated into the baseline. Funding for this project is
provided for fiscal year 1995. The cost estimate is . :
available in Appendix A, Section 2.8.

No detai1ed schedule is provided for this project.
Information on these waste streams is béing provided to

account for all FEMP mixed waste streams in inventory-and to
assist in state-to-state discussion on final disposition.

PSTP - Background Volume
96 # STP-001 Rev 1
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Mixed Waste Streams for which Technology Exists but Needs
Adaptation or for which No Technology Exists

The FEMP has not identified any mixed waste streams for which
significant adaptation and technology development is required
before the waste could be treated. After final characterization,
which will occur as a part of the project management process,
certain variances may be requested. Specifically, there may be
some constituents for which the LDR Technology Based Standard is
incineration. The FEMP may request-a variance to allow chemical
destruction or stabilization. Also, certain debris may require a
technology which is not practical. therefore, a variance may be
requested to utilize an alternative technology for these wastes.

Mixed Wastes Streams Requiring Further Characterization or for
which a Treatment Option Assessment Has Not Been Done

The FEMP has approximately 22,100 containers of waste which
require further characterization. These wastes are part of the
"legacy waste", most of which are the result of operations during
the production era. An initial characterization has already been

conducted for these waste streams. These wastes are currently not
~classified as mixed wastes. The FEMP anticipates the management

process established in Section 2.4.1 will identify the proper
treatment option and project for any mixed waste identified from
these populations as a result of additional characterization
activities. . - :

PSTP - Background Volume
98 # STP-001 Rev 1
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3.3.1

FEMP Legacy Group A/B - "Suspect” and "NFA"

Popuiation Description: Legacy Group A/B is comprised of a
population of approximately 9.500 drums of waste comprising
239 waste streams. This group falls into two general
categories. 1) "Suspect” waste that were conservatively
identified as hazardous prior to the establishment of the
Consent Decree drummed waste characterization schedules in
1990. These characterizations are based on limited process
knowledge and sampling and analysis. 2) "NFA" waste refers
to the FEMP wastes that were generated between 1990 and 1993
that "needed further action” to complete characterization.

Each waste stream in this population is assigned to a
Material Evaluation Form (MEF). A1l containers in each
waste stream are currently identified by MEF on the FEMP
waste inventory. . The scope of this project is to complete
characterization to support ultimate treatment and/or
disposal (i.e., to meet LDR requirements).” This work
upgrades the characterization level from "medium" to "high"

“to support waste disposition.

000148

Work Scope: There aré four summary characterization
activities or "modules” that may apply to each waste stream.
in the population. The resources and durations for each of
these modules were defined specifically for the waste
covered under this project. These modules include: 1)
process knowledge (PK) collection, 2) visual inspections, 3)
sampling and analysis, and 4) final characterization and
file preparation. In all cases. the first and fourth
modules apply to a waste stream. About 1/3 of the waste
streams require visual inspections (module 2) to verify
characterizations and 2/3 of .the waste streams require
sampling and analysis (module 3). The work to date is
approximately 45% compiete.

Cost and Schedule: Approximately 180 of the 239 waste
streams remain to be characterized in fiscal year 1995 \(FY
95). The schedule runs through September of 1996. A copy
of the summary schedule which is part of the FEMP baseline
is in Figure 3.3.1. The project is designed to run at a
steady Tevel of effort with dedicated resources in FY 95 to
ensure that it is completed on schedule. The estimated
cost for this project for FY 95 - FY 96 is $2.300,000 to
characterize approximately 7,125 drums. This yields an
average cost of about $325/drum. FY 95 funding for this
project is $1.077.362. leaving approximately $1,200.000 of
work to complete in FY 96.

' PSTP - Background Volume
99 # STP-001 Rev 1
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3.3.2 FEMP Legacy Group E2/G/H - "Unassigned Waste"

Population Description: Legacy Group E2/G/H is comprised of
a population of approximately 10,500 drums of waste
representing 101 waste streams, of which 6,000 drums are
drummed trash from the FEMP and Reactive Metals,
Incorporated (RMI) of Ashtabula, Ohio. This material is
very similar to the contaminated trash that is processed
through the FEMP Contaminated Trash Dumpster Program. The
remaining 4,500 drums are waste from the FEMP and RMI that
are similar to waste streams already characterized as low
Tevel waste. Based on an initial review of these wastes,
few are anticipated to be identified as mixed waste.

The scope of this project is to complete. characterization to
support ultimate waste disposition. The drummed trash will
be sorted to identify and remove any prohibited items and
will be managed as low level waste. The drummed waste will
be verified for addition to existing, similar waste streams.

:Work'Scope: This project is divided into two groups for

characterization: drummed trash and drummed waste. There -
are three basic steps required to support the drummed trash
disposition project. The first step is development of a
sorting criteria plan to identify all non-trash materials
(e.g., waste residues) or any prohibited trash items (e.g., .
unpunctured aerosol cans) that must be segregated for
further characterization. The second step is the field
oversight of the sorting operation to provide
characterization support. The third step is
characterization of all segregated materials. With the
exception of prohibited items such as aerosol cans or
compressed gas cylinders, very little of the drummed trash
is expected to be identified as mixed waste. -

There are four summary activities or "modules” in the
characterization step that may apply to each waste stream of
drummed waste. The resources and durations for each of
these modules were defined specifically for the waste
covered under this project. These modules include: 1)
process knowledge (PK) collection, 2) visual inspections, 3)
sampling and analysis. and 4) final characterization and
file preparation. In all cases, the first and fourth
modules apply to a waste stream. About 70% of the waste
streams require visual inspections (module 2) to verify
characterizations and 30% of the waste streams require
sampling and analysis (module 3). To date, about 25% of the
waste drums have been characterized (1250 drums) with only
18 being identified as mixed waste.

PSTP - Background Volume
101 # STP-001 Rev 1
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Cost and Schedule: Approximately 100 waste streams remain
to be characterized in fiscal year 1995 (FY 95). The
schedule for sorting the trash drums runs through July of
1995 with characterization of the segregated materials
finishing in November 1995. The schedule for characterizing
waste drums runs through May 1995. A copy of the summary
schedule which is part of the FEMP baseline is in Figure
3.3.2. The project is designed to run at a steady level of
effort with dedicated resources in FY 95 to ensure that it
is completed on schedule. The estimated characterization
cost for FY 95 for the 6,000 drums of trash is about
$100,000, excluding the cost of the operations personnel to
do the actual sorting. This yields an estimated cost of
about $17/drum. The estimated characterization cost for FY
95 for the 4,500 drums of waste is $692,125. This yields an
average cost of about $150/drum. Combined, the estimated
characterization cost for FY 95 for the 10.500 drums is
about $792,125 or about $75/drum. There remains an
estimated $200,000 of work to complete in the first half of
FY 96, which includes characterization of segregated
-materials from the drummed trash population.

P

PSTP - Background Volume
102 : # STP-001 Rev 1
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3.3.3 FEMP Legacy Group I - "Backlogged Boxes”

Population Description: Llegacy Group I is comprised of a
popuiation of approximately 2.100 boxes (4'x4'x 7' white
metal boxes) of construction waste which require final
characterization review prior to disposition. The review is
a quality control check on the material prior to
disposition. Tne majority of these boxes are being released
for disposal as low level waste. Boxes containing scrap
metal may be dispositioned for recycle. Approximately 240
white metal boxes contain radiologically contaminated '
regulated asbestos containing materials (RACM) that cannot
be dispositioned until a disposal option becomes available
(e.g.. Nevada Test Site - NTS) for LLRW/RACM. Other than a
small amount of prohibited items that may need to be

segregated. no mixed waste is expected to be identified
through this characterization review process. These boxes
are currently included in the site waste inventory but are
not included in this plan because they have not been
characterized as mixed waste. '

Work Scope: There are four summary characterization
activities or "modules” that may apply to a set of boxes in
the population. The resources and durations for each of
these modules were defined specifically for the waste
covered under this project. These modules include: 1) PK
collection. 2) visual inspections. 3) sampling and analysis.
and 4) final characterization and file preparation. In ali
cases, the first. second. and fourth modules apply to a
waste stream. Based on an initial review of the materials.
ten sampiing and analysis episodes will be required to
characterize specific sets of boxes. This sampling and
analysis is required to meet waste acceptance criteria for
NTS. This project is on schedule to be completed in FY 95.
To date none of the Tegacy box waste has been characterized
as mixed waste. This project is fully funded at $227.547
for completion in FY 95. ~

Cost _and Schedule: Approximately 1,000 boxes remain to be
characterized during FY 95. The schedule runs through
September 1995. A copy of the summary schedule which is

part of the FEMP FY 95 baseline is on Figure 3.3.3. The
project is designed to run at a steady level of effort with
dedicated resources in FY 95 to ensure that it is completed
on schedule. This yields an average cost of $260/box.
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TRU MIXED WASTE STREAMS

This section is not applicabie as the FEMP does not generate or store -
mixed transuranic wastes.

HIGH LEVEL MIXED WASTE STREAMS

This section is not applicable as the FEMP does not generate or store
mixed high Tevel wastes.

FUTURE GENERATION OF MIXED WASTE STREAMS

This section addresses mixed wastes expected to be generated within the
next five years (to FY 99) including routine operations wastes, HWMU
Closure wastes to be generated from D& activities and remediation
wastes. '

6.1 Routine Operations/Closure/D&D Wastes

Five-year projections for mixed wastes routinely generated from
maintenance activities; sampling, and laboratory analysis are
included in the waste stream tables in Appendix C. These wastes
and associated volumes will be incorporated into the updates of
the STP as they are generated. In addition, Operable Unit 3 (0OU3)
is in the process of closing, or plans closure of several HWMUs in
FY 95 and FY 96. These closure activities are expected to
generate mixed waste (primarily debris) as described below.

Projected Mixed

HWMU# HWMU_Name » Waste in m’
3 Waste 0i1 Storage (Garage) 0.8
13 . Wheelabrator Dust Collector 38.0
21 Hilco Oil Recovery 1.0
1 Fire Training Facility 11.4
10 NAR System Components 95.0
TOTAL 146.2

The remaining HWMUs in QU3 will be closed under the Remedial
Design/Remedial Action (RD/RA) Work Plan for the Interim Remedial
Action. This action allows for the early remediation of existing
structures within the former production area. The plan addresses
decontamination and dismantling of buildings and support
facilities in advance of the final Record of Decision (ROD) to be
issued by USEPA in 1997 for the final remediation of OU3.

PSTP - Background Volume
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The RD/RA Work Plan for the QU3 Interim Remedial Action., approved
by USEPA on February 17. 1995, identified the Plant 4 Complex as
the first package to undergo remediation under the interim action.
The schedule for this package has been accelerated and waste from
the initial package will be generated in FY 95 and FY 96. The
schedule for subsequent remediation work packages is currently
being prioritized in the QU3 Draft Remedial Design Prioritization
and Sequencing Report (PSR) to be submitted to USEPA and OEPA in
March 1995. The estimated remediation waste generation rates for
FY 97 through FY 99 are based on schedules from an internal draft
of the PSR. The total estimated volumes of remediation waste to
be generated, and the subset of that waste that is projected mixed
waste (estimated at 2%). are provided below. These estimates,
which are primarily debris wastes, include mixed wastes projected
to be generated from HWMU closures implemented under the interim

action.
, Total Estimated Volume Estimated Volume of

EY | of Waste inm® -~ Mixed Waste in m’
1995 934 19

1996 - 2,612 52

1997 1,483 30

1998 ‘ 1,973 39

1999 1,885 -~ 38

Future generated remediation waste will include residual process
materials and associated equipment and debris. The FEMP is
currently proposing to treat all future generated mixed waste from
OU3 which is similar in composition to Tegacy mixed waste through
the treatment systems identified in the PSTP. Decisions on
treatment of new waste types. generated by OU3 remedial
activities, will be made through the CERCLA process and will be
reflected in future updates to the STP.

PSTP - Background Volume’
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CERCLA Remediation Wastes

There are five operable units (OUs) at the FEMP expected to
generate remediation wastes. Three of the operable units are
currently undergoing the Remedial Investigation/Feasibility Study
(RI/FS) process. A Record of Decision has been signed for
Operable Unit 4 and Operable Unit 3 has been issued a Record of
Decision for Interim Remedial Action. OU definitions and
schedules for submittal of RI/FS documentation, as established in
the Amended Consent Agreement. are described below:

Operable Unit 1 - Waste Pits 1-6. the Clearwell. the Burn Pit,
berms, liners. and associated contaminated soil within the.
operable unit boundaries.

Initial Screening of Alternatives: January 4, 1991

RI Report/Baseline Risk Assessment: October 12, 1993

FS Report/Comprehensive Response Action Risk Fvaluation:
March 7, 1994

Proposed Plan Report: March 7, 1994

‘Proposed Draft Record of Decision: November 6, 1994

Operable Unit 2 - the fly ash piles. other Southfield disposal
areas. the lime sludge ponds, the solid waste landfill, berms,
Tiners, and associated contaminated soil within the operable unit
boundary.

[nitial Screening of Alternatives: April 18, 1991

RI Report/Baseline Risk Assessment: February 18, 1994
FS Report/Comprehensive Response Action Risk Evaluation:
April 29, 1994

Proposed Plan Report: April 29, 1994

Proposed Draft Record of Decision: February 4, 1995

Operable Unit 3 - the production area and production associated
facilities and equipment (includes all above- and below-grade
improvements) including but not limited to, all structures,
equipment, utilities, drums, tanks, solid waste. product, thorium,
effluent lines, K-65 transfer line, wastewater treatment
facilities, fire training facilities, scrap .metal piles,
feedstocks, and the coal pile. ,

RI/FS Work Plan Addendum: August 4, 1993

Record of Decision for the Interim Remedial Action (IROD):
May 12, 1994

RI/FS Report/Comprehensive Response Action Risk Evaluation
(CRARE) : September 11, 1995

Proposed Plan Report: September 11, 1995

Proposed Draft Record of Decision: July 25, 1996

PSTP - Background Volume
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Operable Unit 4 - four silos, a decant sump system, concrete
structures and debris, and the surrounding soils. Two silos
contain residues from the processing of pitchblende uranium ores
at the FEMP and at St. Louis (Mallinckradt Chemical Works). One
silo contains dried uranium-bearing refinery raffinates generated
from Fernald production operations. One silo has never been used
and remains empty. ,

Initial Screening of Alternatives: October 31, 1990

RI Report/Baseline Risk Assessment: November 1993 ,
FS Report/Comprehensive Response Action Risk Evaluation:
February 1994

Proposed Plan Report: February 1994

Record of Decision: December 1994

Operable Unit 5 - environmental média: perched and regional
groundwater, surface water, sediments, soils.(not included in the
other operable units), flora, and fauna.

. Initial Screening of Alternatives: April 16, 1993
-RI_Report/Baseline Risk Assessment: June 24, 1994
FS Report/Comprehensive Response Action Risk Evaluation:
November 16, 1994
Proposed Plan Report: November 16, 1994
Proposed Draft Record of Decision: July 3, 1995

Potential sources of mixed wastes for which cleanup is scheduled
within the next five years (for which RCRA LDR identified as

ARARs) are provided below for informational purposes only. The

final remedy for these waste streams will be identified in the ROD

and Remedial Action process for the Operable Unit responsible for

that waste stream.

Operable Unit 1
: Total Projected

Volume of CERCLA
Remediation Waste

FY HWMU# HWMU_Name in m
1998 27 Waste Pit 4 42,130
1998 42 Waste Pit 5 74,854

The quantity for Waste Pits 4 and 5 represents the total
volume of waste projected to be generated beginning in

FY 98. These wastes will be characterized as removed and
therefore the volume of mixed waste projected to be
generated is currently unknown. Decisions on the treatment,
if necessary, of any mixed waste from Operable Unit 1 will
be made through the CERCLA process and will be reflected in
“updates to the STP. . T B - -
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Operable Unit 2

Operable Unit 2 is current]y projecting to generate
approximately 250 m® of Tow level radiocactive fill/debris
contaminated with lead from the Southfield Firing Range. It
is anticipated that remediation activities at the firing
range will begin in 1998 and will be completed within four
‘years. Final decisions on the management of these wastes
will be addressed through the Operable Unit 2 Record of
Decision and Remedial Action process.

Operable Unit 3. Operable Unit 5

At this time, the cleanup and disposition of affected
environmental media associated with FEMP HWMUs is
anticipated to be addressed through the remedy selection,
design, and implementation process for.0U5.

Treatment of any additional waste streams generated through
OU3 remediation/closure activities will be handled as
~described in Section 6.1.

Operable Unit 4

OU4 does not anticipate generating any mixed waste over the
next five years.

: pPSTP - Background Volume
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6.2.2

000130

Description of Technology and Capacity Needs

The FEMP is in the process of developing and evaluating
treatment technologies for these remediation waste streams
as part of the CERCLA remediation process. The final remedy
for these waste streams will be identified in the ROD for
the operable unit responsible for that waste stream. The.
RODs and the RD/RA work plans will become the basis for
identifying the appropriate treatment technology.
Information developed through-these CERCLA decision
documents will be used to address FFCAct requirements for
remediation wastes.

Anticipated Schédu]e for Incorporating in Plan

Schedules in updates to the STP for developing treatment
capacity for mixed remediation wastes will be based on the
CERCLA schedule associated with implementing the selected
remedy. Only those CERCLA schedule items that directly
relate to the FFCAct requirements will be incorporated into

-updates of the STP as specified in the Plan Volume and

implementing FFCAct Order. Due to the uncertainty of how
these environmental restoration wastes will be managed,
inclusion into the STP will not occur until a final remedy
(i.e., CERCLA ROD or equivalent document) has been
negotiated. This final decision will be made in compliance

with applicable statutory/regulatory requirements and
established schedules in existing compliance
agreements/orders.
\
PSTP - Background Volume
111 # STP-001 Rev 1




7.0

with the affected states.

6797

STORAGE REPORT

| DOE is committed to storing waste in compliance with RCRA storage

requirements in 40 CFR 264 or 40 CFR 265 pending the development of
treatment capacity and implementation of the STPs.

For mixed waste to be shipped off-site for treatment, storage of the
mixed waste before and after treatment will be arranged on a case-by-
case basis between the shipping and receiving facilities in consultation
Factors such as inadequate compliant storage
capacity at the shipping site and the need to facilitate closure of the
shipping site will be considered.

7.1 Current Storage Capacity

The FEMP is currently seeking to permit seven waste storage
facilities with a total maximum storage capacity of.45,450 cubic
meters (m’). A RCRA Part B Permit Application for these units was
submitted to OEPA in October 1991 and was subsequently revised,
updated. and resubmitted in September 1994. Information on these
seven storage units, including their location, maximum capacity,

and types of wastes stored is summarized below.

STORAGE UNIT LOCATION MAX IMUM WASTE TYPES
CAPACITY (m®)
Plant 6 E Street between | 873 Combustible and
Warehouse/ 1st and 2nd flammable Tiquids.
Bldg. 79 Street solids, trash
Plant 9 D Street - North | 326 Combustible Tiquids
Warehouse/ of 3rd Street and solids,
Bldg. 81 N corrosives
KC-2 Warehouse/ B Street - North | 759 Combustible and
Bldg. 63 of 2nd Street flammable 1iquids
Pilot Plant Southwest corner | 50 Ignitable dry
Warehouse/ of production wastes, metals.
Bldg. -68 area metal salts and
oxides
Plant 8 Corner of A 527 Combustible solids
Warehouse/ Street and 1st :
Bldg. 80 - Street
Plant 1 Pad North of 2nd - 42.476 Various hazard
‘ Street; West of B classes
Street
CP Storage B Street - North | 439 Various hazard
Warehouse/ of 2nd Street classes except
Bldg. 56 ignitables

‘ PSTP - Background Volume
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It should be noted that discussions have been initiated with QEPA

" to integrate the RCRA Part B Permit Application requirements with
the CERCLA remediation program. As a result of these discussions,
the Part B Permit Application may be withdrawn. In such an event,
the storage facilities will continue to be operated in compliance
with RCRA requirements.

The FEMP is currently utilizing less than 10% of available mixed
waste storage capacity for mixed waste storage. However,
approximately 90% of the remaining capacity is currently being
utilized for storage of low level wastes and is not available for

“mixed waste storage. Mixed waste at the FEMP is stored in
accordance with the provisions of the Consent Decree and its
Stipulated Amendment ‘and the Drum Management Plan. The mixed
waste storage areas are inspected weekly per applicable
regulations by the FEMP site personnel. All inspections are
recorded in inspection logs which are maintained in the FEMP RCRA
Operating Record. The drums stored on Plant. 1 Pad are inspected
daily for leakage. Any deteriorations, problems or malfunctions
revealed by the inspection are remedied as soon as possible. Any
noncompliance items are identified and appropriate parties are
notified in accordance with site policies and procedures. Where a
hazard is imminent, or has already occurred, remedial action is
taken immediately. If the hazard is declared an "emergency", the
RCRA Contingency Plan is implemented. All other problems are
recorded in the inspection log and a work order for correction is
placed by the supervisor. Outstanding problems are tracked
through completion. Periodic site assessments are conducted
internally to determine RCRA compliance. Assessment reports are
completed and sent to the appropriate personnel for follow-up
action. '

Soil and debris generated from removal actions, construction
projects, and maintenance activities is being managed in
accordance with the Removal Action #17 Work Plan for Improved
Storage of Soils and Debris. This work plan addresses storage of
soil and debris until selection and implementation of the final

. remedial alternatives through the CERCLA Records of Decision.
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Future Storage Requirements

Six mobile storage tanks, each having a capacity of approximately
21,000 gallons, will be used for consolidation and sampling of
liquid mixed wastes prior to transport to the FEMP WWTS or to the
TSCA Incinerator as part of the Liquid Mixed Waste Project. These
tanks are located south of the 4A Warehouse. The tanks will be
inspected daily. while in use, and will comply with 40 CFR 265
container standards.

In addition, ‘the FEMP may be 1den£1f1ed to treat mixed waste from
other DOE facilities. These wastes will be segregated from other:
hazardous waste stored at the FEMP.

Long-term FEMP mixed waste storage needs are being assessed by
Operable Unit 3, as part of the Draft Remedial Design
Prioritization and Sequencing Report to be submitted to the USEPA
in March 1995. This report will present the base schedule for the
decontamination and dismantlement of all Operable Unit 3
components (including the RCRA storage areas) and will evaluate
the impacts of these schedules on future on-site storage needs.
The report will incorporate waste generation projections from the
other operable units and from routine operations balanced against
projected material disposition rates to ensure the continued
availability of on-site storage through completion of the 0U3
interim remedial action. Preliminary results from this evaluation

" indicate that there is sufficient existing storage capacity

available to meet future storage needs without requiring the
construction of additional storage units.
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PROCESS FOR EVALUATING DISPOSAL ISSUES IN SUPPORT OF THE SITE TREATMENT
PLAN DISCUSSIONS

This section discusses the overall Department of Energy (DOE) process
for evaluating issues related to the disposal of residuals from the
treatment of mixed low level waste (MLLW) subject to the FFCAct. The
FEMP is among the sites being analyzed further for potential development
as a disposal site for residuals from the treatment of MLLW subject to
the FFCAct. This section outlines the disposal planning process
developed by DOE. in consultation with the states. for evaluating
potential options for the disp:sal of residuals from the treatment of
MLLW. With the exception of the Hanford Site, MLLW disposal sites are
not currently being developed by DOE. Final destinations for disposal
of treatment MLLW residuals are not known at this time. The results of
this process are intended to be considered during subsequent planning
activities and discussions between DOE and the regulatory agencies.

8.1 Background

The FFCAct requires the DOE to develop a plan for the treatment of
mixed wastes. The FFCAct does not impose any similar requirement
for the disposal of mixed wastes after they have been treated;
however, the DOE recognizes the need to address this final phase
of mixed waste management. The following process reflects the
DOE’s current strategy for evaluating the potential options for
disposal; the evaluation will increase understanding of the
strengths and weaknesses of a site’s potential for disposal but is
not a site selection process. Ultimately the identification of
sites that may receive mixed waste for disposal will follow state
and federal regulations for siting and permitting, and will
_include appropriate public involvement. ,

High level and mixed transuranic wastes are among the mixed waste
subject to the FFCAct. Options Tor disposal of these mixed wastes
are not identified by this process because there are established
processes for studying, designing, constructing, and operating
disposal facilities for these wastes.

The DOE has historically planned to develop MLLW disposal
facilities at the six DOE sites currently disposing of low level
waste. These sites are Hanford, Savannah River, Qak Ridge
Reservation, Idaho National Engineering Laboratory, Nevada Test
Site, and Los Alamos National Laboratory. Currently. the Hanford
Site has the only active permitted facility operated by DOE for
the disposal of residuals from the treatment of MLLW. This plan
has been re-directed in conjunction with the planning efforts of
the FFCAct to include the results of the disposal planning process
(Figure 8.1) and the Waste Management Programmatic Environmental
Impact Statement (WM PEIS). The sites subject to evaluation under
this process are the 49 sites reported to Congress by the DOE in
the Mixed Waste Inventory Report (MWIR), April 1993, that are
currently storing or expected to generate mixed waste.

PSTP - Background Volume
115 # STP-001 Rev 1

000134



8.2

Disposal Planning Process

Although the FFCAct does not specifically address d1sposa1 of ‘
treated mixed wastes, both the DOE and the states have recognized
that disposal issues are.an integral part of treatment
discussions. A process was established to evaluate and discuss
the issues related to the potential disposal of MLLW residuals
subject to the FFCAct. shown in Figure 8.2. The focus of this
process has been to identify, from among the 49 sites that
currently store or are expected to generate mixed waste, sites
that are suitable for further evaluation of their potential as
disposal sites. Sites determined to have marginal or no potential
for disposal will be removed or deferred from further evaluation
under this process. The remaining sites will be evaluated more
extensively. Ultimately, a number of sites are expected to be
1deng1f%ed that are technically acceptab]e for disposal of treated
residuals

8.2.1 Activities to Date

~Site Grouping

The initial step in this process was to examine each of the

49 sites to determine which sites, while individually listed

in the MWIR, were in such geographic proximity that further
analysis could address them as a single site. This grouping

reduced the number of sites to 44, as follows: - ‘

e  Idaho National Engineering Laboratory and Argonne
National Laboratory (West) are located on a single
Federally-owned reservation near Idaho Falls, Idaho;

° The Sandia National Laboratories, California. and
Lawrence Livermore National Laboratory are located on
adjoining, Federa]]y owned properties near Livermore,
California;

o The Inhalation Toxfco]ogy Research Institute and
Sandia National Laboratories, New Mexico, are located
on the same Federally-owned reservation, and;

° The Oak Ridge National Laboratory, Oak Ridge K-25
Site., and Oak Ridge Y-12 are all located within the
Federally-owned Oak Ridge Reservation, near Oak Ridge,
Tennessee.

‘ - PSTP - Background Volume
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Figure 8.2 6797
Disposal Planning Process

Completed Activities/Results

Fieldof 44 Potential
Disposail Sites (6 of the:
49-Site Fisld Combined
with Other Sites). -

Tasks

o 4

Field of Potential
Disposal Options Across
DOE Compiex

\

18 Sites Fail Criteria - -
286 Sites Left for Further Evaluation -

10 SitesEliminated or
Assigned Lower Priority - 1 B Sites-
Left forFurtherE valuation

Appiy Set of Technical
Criteria to Eliminate
Sites trom Field

A

Eliminate from Further
Consideration or Assignh a Lower
Priority to Sites Where Disposal is

Found to be Infeasibie

A4

Complete Performance
Evaluations on Each
Site Remaining

\ 4

Develop Estimates of Waste
Volumes and Radiological
Concentrations

\ 4

Compare Expeoted Wasts Residuals
To PE-Derived Radiologioal
Concentrations to Datermins

Aoceptability of On-Site Disposal

\4

Develop Sampie
Configurations For
Disposal of Treated Residuals

A4

Dsvelop Draft System
Contiguration
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Initial Site Screening

At a joint meeting on March 3-4, 1994, the DOE and the ‘
States agreed on three exclusionary criteria for further

screening the 44 remaining sites. These criteria were

developed by reviewing Federal and State requirements

regarding the siting of waste treatment. storage, and

disposal facilities. In order to be evaluated further, a

site:

) must not be located within a 100-year floodplain;

° must not be located within 61 meters (200 feet) of an
active fault, and;

® must have sufficient area to accommodate a 100-meter

buffer zone.

The first criterion (100-year floodplain) is derived from
both National Regulatory Commission (NRC) and RCRA
requirements.. The second criterion (active fault) was
selected from requirements found in RCRA which restrict the
location of waste treatment, storage, and disposal
facilities. The third criterion (sufficient area for 100-
meter buffer) is derived from guidance from the USEPA, NRC,
and DOE for the proper operation of waste facilities.

Evaluation of the 44 sites resulted in identification of 26
sites meeting the above criteria. The 18 sites which did
not meet the criteria are identified in Figure 8.2.1. At a
joint meeting on March 30-31, 1994, the DOE and the States
agreed to remove from further evaluation those sites not
meeting the screening criteria. Also at that meeting, DOE
agreed to collect additional, more detailed information on
the remaining 26 sites to identify additional strengths and
weaknesses of the sites. It was agreed that the DOE or any
affected state may propose further elimination of sites from
consideration following the site-specific evaluation.

) PSTP - Background Volume
118 - # STP-001 Rev 1

(GCOL37?




.-

6797

Figure 8.2.1

Initial Site Screening

EXCLUSIONARY CRITERIA

SITE
100 meter 100-Year Active
buffer Floodplain Fault

Califormia

Lawrence Berkeley Laboratory [J

Laboratory for Energy-ﬁelatéd Health Research ®

Mare Island Naval Shipyard (a) [J
Colorado

Grand Junction Project Office ®
Connecticut

Knolls Atomic Power Laboratory, Windsor [ ]
Hawaii

Pearl Harbor Naval Shipyérd (a) )
Iowa

Ames Laboratory L4
Maine

Portsmouth Naval Shipyard ia) ®
Missouri

Kansas City Plant [ ]

University of Missouri ®
New JerseyA

Middlesex Sampling Plant [}

Princeton Plasma Physics Laboratory ®
New York

Colonie Interim Storage Site ®
Ohio

Battelle Columbus Laboratory ®

RMI Titanium, Inc.
South Carolina

Charleston Naval Shipyard (a) [ ]
Virginia

Norfolk Naval Shipyard (a) [
Washington

Puget Sound Naval Shipyard (a) [ ]
‘® = Site fails Criteria
(a) = Site Potentially in Coastal High-Hazard Area
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Evaluation of the Remaining 26 Sites

The DOE and the States met on July 26-27. 1994 to discuss ‘
the site-specific data on the remaining 26 sites, and to

consider proposals for eliminating additional sites from

further evaluation. The focus of these discussions was to

~ identify sites suitable for further evaluation under this

process.

The criteria that the DOE and the States used to eliminate
sites from further evaluation at this stage were derived
from three main groupings of considerations: Technical
Considerations, Potential Receptor Considerations. and
Practical Considerations. Each of the remaining 26 sites
were evaluated against criteria in these groupings that
included; soil stability and topography. precipitation and
evapotranspiration, population, proximity to sensitive
environment, land acquisition, government presence at the
site, and regu]atory constraints.

.S1tes w1th marginal or no potential for disposal, based on

these criteria, were recommended for removal or postponement
from further evaluation. As a result of this meeting, the.
DOE and the States agreed to eliminate five sites from
further evaluation due to their limited potential for
disposal. These are:

Site State

" Energy Technology Engineering Center California
General Atomics California
General Electric Vallecitos Nuclear Center California
Pinellas Plant . Florida
Site A/Plot M _ . I11inois

Additionally, the DOE and the States agreed to merge the
evaluation of Knolls Atomic Power Laboratory at Niskayuna,
New York, and Knolls Atomic Power Laboratory at Kesselring,
New York. due to their close geographic proximity.

While not-eliminated from further evaluation, it was agreed
to lower the evaluation priority of an additional four
sites. Issues such as the technical capabilities of the
site, the volume of mixed waste that may be generated by the
sites, and the acceptability of off-site waste contributed

- to a conclusion that further evaluation of some sites should

060139

not be a high priority. The DOE and the States agreed to

evaluate these sites in terms of their capability to dispose

of their own mixed waste on-site if no other off-site

disposal options could be identified. These sites will not

be considered for disposal of wastes-from other sites, and

may be eliminated from further analysis if sufficient

evidence suggests the potential for disposal is too Timited.

The sites in this category are: ‘

, PSTP - Background Volume
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Site ' | State

Weldon Spring Remedial. Action Project Missouri
Brookhaven National Laboratory New York
Mound Plant Ohio

‘Bettis Atomic Power Laboratory ~ Pennsylvania

Performance Evaluation

The performance evaluation being conducted for the 16 sites
identified for further evaluation entails the collection of
more detailed site-specific data related to the site
characteristics. The performance evaluation methodology is
based on the principles of radiological performance
assessments and was developed by DOE performance assessment
experts. Additionally, the evaluation will be based on RCRA
~compliant engineered facilities. This information will be
used to evaluate the sites and estimate the radionuclide
concentration limits of waste that may be disposed at a
given site. The performance evaluations were initiated in
August 1994. The 16 sites for which performance eva]uat1ons
-are being prepared are: :

Site State
Lawrence Livermore National Laboratory, :

Site 300 California
Rocky Flats Environmental Technology Site Colorado
Idaho National Engineering Laboratory : Idaho
Argonne National Laboratory I1linois
Paducah Gaseous Diffusion Plant : Kentucky
Nevada Test Site  Nevada

Los Alamos National Laboratory New Mexico
Sandia National Laboratories . New Mexico
Knolls Atomic Power Laboratory- Kesse1r1ng New York
West Valley Demonstration Project * New York
Fernald .Environmental Management Project Ohio
Portsmouth Gaseous Diffusion Plant ~ Ohio
Savannah River Site S. Carolina
Oak Ridge Reservation Tennessee
Pantex Plant Texas -
Hanford Site Washington
%* Because the West Valley Demonstration Project Act does

not authorize the site to accept off-site wastes, the
site will only be evaluated for disposal of on-site
wastes.
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8.2.2 Next Steps in the Evaluation Process

As iliustrated in Figure 8.2, progress has been made in the ‘
planning of the disposal process. The following steps

outTine future activities that are either ongoing or are to

be completed to facilitate an informed decision about the

disposal of DOE MLLW. Coordination with the States will

continue to ensure stakeholder input and to resolve concerns

at the earliest possible stage.

Complete Remaining Performance Evaluations

To date, performance evaluations have been completed for the
following 10 sites: Savannah River Site, Oak Ridge
Reservation, Idaho National Laboratory, Hanford Site, Sandia
National Laboratories, Rocky Flats Environmental Technology
Site, Los Alamos National Laboratory, Pantex Plant, Nevada
Test Site., and Lawrence Livermore Laboratory. Performance
evaluations for the remaining six sites are scheduled to be
completed by June 1995. A progress report for the

~ performance evaluation activities has been issued
approximately the same timeframe as the PSTPs in order to
keep the States and other interested parties informed of the
progress.

Develop Estimates of Waste Volumes and Radionuclide
Concentrations in Treated Residuals

Once treatment methods for the mixed low level waste streams
are finalized through the FFCAct process., estimates of
treated residual volumes and radionuclide concentrations of
the treated residuals will be developed for all waste
streams. This analysis will take place after the PSTPs have
been negotiated with the appropriate regulatory agencies. -
These estimates are needed to compare to the performance
evaluation-derived radionuclide concentration guides.

Compare Estimateé of Radionuclide Concentration in Treated
Residuals to Performance Evaluation-Derived Radionuclide
Concentration Guides .

Radionuclide concentrations for each treated residual will
be compared to those disposal values derived in the
performance evaluation in this step. Comparing radionuclide
concentrations in treated residuals with performance
evaluation concentration guides will compare MLLW stream
characteristics to potential disposal sites’ capabilities.
This evaluation will include off-site DOE and commercial
disposal site candidates for those treated waste streams
which do not have on-site capabilities. . Confirmation of the
candidate streams and sites will be attained through
detailed performance assessment efforts.

, PSTP - Background Volume
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Develop Sample Configurations for Disposal of Treated
Residuals

An Options Analysis Team (OAT) approach will be employed to
develop sample complex-wide configurations for the disposal
of treated MLLW residuals. These configurations will take
into account such technical issues as compatibility of
radionuclides (both handled at the site and those considered
acceptable by the performance evaluation), capacity to
handle projected residual volumes, etc. Under the OAT
approach, other types of issues will be weighed during the
configuration discussions such as transportation costs and
distances.

Develop a Draft Disposal System Configuration

Using the sample configurations as a starting point. the DOE
will develop with State and stakeholder input. a draft
disposal system configuration. This configuration will be
the basis for determining future funding and schedules for
proposed disposal facilities. The Final WM PEIS will
provide bounding analysis of potential environmental impacts
for the range of sample configurations considered. It will
identify preferred sites for further development as disposal
facilities. Following the issuance of the ROD for the WM
PEIS. DOE sites may initiate site-specific National
Environmental Policy Act evaluations for the proposed
disposal facilities: initiate performance assessment
analysis for compliance with DOE Order 5820.2A; and,
initiate processes for permitting disposal facilities.

PSTP - Background Volume
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8.3

8.4

~The FFCAct does not require disposal to be included in the STPs:

Integration with the STP Process | ' '

however, given the complex issues involved., the DOE recognizes the
importance of state input to facilitate resolution of issues
related to disposal. Section 8.0 information is provided in the
PSTP to continue to involve the states and make them aware of the
DOE's continued work on the disposal issue. For more detailed
information on the ongoing performance evaluation process, refer
to the "Progress Report on Performance Eva]uation of DOE Sites’
Capabilities for Mixed Low Level Waste Disposal." As the d1sposa1
planning process moves forward. further information will be
provided and coordination with the states will continue.

FEMP Disposal Factors

The FEMP has included the option for disposal of mixed waste
residuals or low level waste for each waste stream in Appendix C
tables. This demonstrates that each waste stream has been
evaluated not only for treatment, but also for final disposition.
Testing after treatment wiil be required to ensure waste
acceptance criteria are met for the specific receiving facility.

Existing capacity is available at NTS for disposal of Tow level
waste from the FEMP and at Envirocare for mixed low 1eve1 waste

disposal. ‘
The FEMP considers, as a necessary part of the PSTP, that _

hazardous debris cleaned and treated to the debris treatment :
standard is no longer hazardous/mixed waste and may be disposed as

LLW only. The FEMP recognizes that residuals resulting from the
decontamination process will still be considered hazardous until

further processing.

A future disposal option may need to be developed by DOE to
address waste that has radionuclide content above the waste
acceptance criteria at Envirocare.

The FEMP has.been meeting with USEPA and OEPA since the summer of
1993 to discuss the large volumes of Tow level radioactive, mixed,
solid, and construction and demolition debris waste that will-be
generated during remediation at the FEMP. Discussions are '
continuing on the possibility of an on-site engineered disposal
facility.

. PSTP - Background Volume
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Appendix A, PSTP Development
Framework Applications

Appendix A presents an evaluation of treatment options considered viable for
the FEMP mixed waste streams. Viable options were further evaluated to-
develop Preferred Options (POs) for all FEMP mixed waste streams.

The Treatment Selection Guides, prepared by the DOE FFCAct Task Force,
provided a list of general selection guides for use by all sites to add
uniformity to the evaluation of treatment options and the selection of
preferred options. The Treatment Selection Guides were divided into sub-
elements to ensure that evaluations of treatment effectiveness and other
criteria were assessed in a comparable manner between sites. Sub-elements
included the following: Regulatory Compliance. Environmental Health and
Safety, Treatment Effectiveness, Implementability, Stakeholder Concerns, Life-
Cycle Cost. and Technology Development.
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APPENDIX A
PSTP DEVELOPMENT FRAMEWORK APPLICATIONS

Evaluation Process and Methodology

The FEMP PSTP includes 324 waste streams categorized in 44 treatability
groups. -The treatment needed to meet regulatory requirements and safely

. handle the radionuclide content of these mixed low level waste streams

is varied and in many cases multiple treatment options are possible.

The FEMP grouped these waste streams with Tike treatment needs and
evaluated the waste with currently planned treatment. The management
process for assigning waste streams to current projects is described.in
Section 2.4.1 of the Background Volume. The steps or treatment
processes needed to treat a group of waste streams were linked together
and diagramed in treatment trains to illustrate how these wastes can be
treated. Treatment train illustrations are located in Appendix C.

Appendix A provides.detailed evaluations of the treatment options
identified in the series of FFCAct documents, Conceptual Site Treatment
Plan, Draft Site Treatment Plan, and those developed from the meetings
and work group activities of all the Ohio sites.

Each Ohio site evaluated the treatment options for mixed waste from two
perspectives. The first was from a statewide perspective and is
discussed in Appendix B. The second was .from a site specific
perspective. The FEMP site specific evaluation process included the

- following:

A. The process began by identifying the on-site. existing, and
planned treatment facilities which are potential treatment options
for mixed waste. Initially these options were listed without.
regard to regulatory/permit concerns or modifications required to
actually treat mixed waste. :

B. Viable treatment options identified in the Conceptual Site
Treatment Plan were considered for further evaluation.

C. The FEMP mixed waste treatment activities, either in progress or
planned, were also considered viable treatment options. These
activities include RCRA Closure of Hazardous Waste Management
Units and CERCLA Removal Actions.

) PSTP - Appendix A
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Viable treatment options were then evaluated using the "Treatment
Selection Guides" prepared by the DOE FFCAct Task Force, March 1, 1994,
Revision 0 (Table A-1). Regulatory Compliance and Environmental Health
and Safety (EH&S) criteria were established as threshold criteria. The
threshold criteria were evaluated on the basis of being met or not being
met. A technology did not proceed further in the evaluation process if
it could not meet the threshold criteria. Additionally, criteria which
cause a treatment technology/facility to be seriously deficient in
treatment capability or capacity were utilized to eliminate an option on
a case-by-case basis.

Regulatory Compliance criteria include issues such as compliance with
ARARs under CERCLA, especially Land Disposal Restrictions, and
appropriate permit requirements under RCRA, CWA and CAA. The EH&S
criteria include issues such as assessments of risk associated with the
implementation of a particular treatment technology. These include
occupational safety and health issues, pollution issues, and mechanical
and electrical hazard issues. Other criteria which may eliminate
options from further consideration include, at a minimum, facility
capacity, capability, availability, and approval to treat CERCLA waste.

Ratings given to each treatment option were derived from the "Treatment
Selection Guides" illustrated in Table A-1. A more detailed explanation
of the rating for each viable option is given in the Options Eva1uat1on
for the respective Preferred Opt1on (PO) in Section 2.0.

Cost estimates have been deve]oped, to the extent possible, with
available information concerning a given treatmént option. The cost
estimates are conservative estimates based on limited information and
are intended to be order-of-magnitude estimates for the purpose of
comparison between options. Cost estimates are based on "Interim
Report: Waste Management Facilities Cost Information for Mixed Low Level
Waste,"” INEL, March 1994, actual FEMP project cost estimates, and
information obtained from other DOE sites., and the "Mixed Waste
Treaﬁmeng Feas1b111ty Study." West1nghouse Materials Company of Ohio,
March 1991.

, PSTP - Appendix A
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Treatment Selection Guides

The Treatment Selection Guides were prepared by the DOE FFCAct Task
Force (March 1, 1994, Revision-0). They provide a 1list of criteria for
all sites thus adding uniformity to the manner treatment options were
evaluated and Preferred Options were selected. The seven criteria which
are used for this comparison are:

Regulatory Compliance (threshold criteria)
Environmental Health and Safety (threshold criteria)
Treatment Effectiveness )

Implementability

Stakeholder Concerns

Life-Cycle Costs

Technology Development

Regulatory Compliance and Environmental Health and Safety were
identified by the FEMP as threshold criteria. Options failing these
criteria did not proceed further in the evaluation process.

Each criteria was further divided into sub-elements which are identified
to ensure that evaluations of treatment effectiveness and other guides
are assessed in a comparable manner from site to site. The sub-elements
are rated high (H), medium (M), and low (L) in accordance with the
specific criteria in each sub-element definition. These relative
ratings permit direct comparison within the various sub-elements. A
summary of treatment selection guides, sub-elements. and ratings is
provided in Table A-1.

- These 'selection guides are representative of those currently in use

across the DOE complex and by some key stakeholders (e.g., the Western
Governor's Association and the OEPA). The definitions of the primary
guides and their sub-elements are identified below.

1.1.1 Regulatory Compliance

The regulatory compliance guide assesses the ease with which
process-specific regulations (e.g., federal, state, and local) and
commitments in compliance agreements or orders are satisfied. The
regulatory requirements include state and local laws, USEPA-and
U.S. Department of Transportation (DOT) laws, and other laws that
specify requirements. Treatment options under consideration
should be developed to ensure that at a minimum the treated waste
meets LDR standards. (It is anticipated that options not meeting
regulatory requirements, either through standard application of
regulatory requirements or established variance procedures, will
not pass .a basic viability screening.) This parameter gives high
ratings to treatment options that have been previously permitted
and are relatively straightforward. and lower ratings to options
that require regulatory exemptions or demonstrations of
equivalency that may pose additional permitting difficulties.

PSTP - Appendix A
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1.1.2 Environmental Health and Safety

The environmental health and safety guide gives high ratings to
options providing little or no additional risk to the industry
workers, the public, or the environment in general. This includes
all occupational safety and health issues, pollution issues,
mechanical and electrical hazard issues, and legally driven
issues. : '

00151

Environmental/Public Health and Safety: This sub-element

assesses risk to all off-site populations due to routine
operations and potential accidents at a facility with the
proposed treatment option. This assessment includes routine
emissions (radiological and hazardous) from the facility
under normal operating conditions, under less than ideal
conditions (e.g., waste streams marginally characterized or
overly aggressive production schedules). and all accident
scenarios (both high probability/low consequence and low
probability/high consequence).

Non-Operational Worker Health and Safety: This sub-element

assesses occupation risk to all on-site workers due to
activities exclusive of facility operations using the
proposed treatment option. Risks include those from
construction of the facility, non-routine maintenance (e.g..
substitution of technologies, equipment replacement, etc.),
and decontamination/decommissioning of the facility.

Operational Worker Health and Safety: This sub-element
assesses the radiological and hazardous risks to all on-site
workers during operations at a facility with the proposed
treatment option including both routine operations and
accidents. Risks due to routine operations include
radiological and hazardous exposure during drum handling,
waste sorting, primary and/or secondary treatment, packaging
of the treatment residuals, and routine equipment
maintenance. Risks due to accidents include radiological
and hazardous exposure resulting from equipment failure
(with possible associated fires and explosions) or worker
error. :

Transportation Risk: This sub-element assesses the
radiological and hazardous risks to workers and the public
posed by off-site transportation of mixed waste. Risks
include those from additional waste characterization
required for transportation, handling of waste containers
during certification and loading/unloading, fatalities and
accidents due to traffic accidents, and chronic and acute
effects of exposure to radiological and hazardous ’

= -constituents—of the-waste-during- both-routine -operations-and--

as a result of an accident.

PSTP - Appendix A
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1.1.3 Treatment Effectiveness

The treatment effectiveness guide assesses how well the proposed
treatment option performs technically and what the anticipated
advantages are compared to alternative treatment options.

Volume Reduction: This sub-element assesses the ability of
the treatment technology or option to reduce volume of the
original waste. Net volume of residuals divided by net
input volume provides a measurable way to express this
factor. This sub-element provides a measure of the system’s
waste minimization as compared to other alternatives under
consideration. The determination of volume reduction should
include volumes of secondary waste generated during the
process.

Secondary Waste Generation: This sub-element assesses the
difficulty of managing contaminated material generated
during the treatment of primary waste. Secondary waste may

‘have additional chemical or other characteristics providing
new problems relating to treatment and disposal, including

contaminated filters, contaminated protective equipment.
swipes, used 0il, and off-gases. The difficulty of meeting
any additional treatment requirements for treatment
residuals would be accounted for by ranking the sub-element
of destruction and removal efficiency. The value of this
assessment should be weighed according to the level of
difficulty associated with managing the secondary waste.

Destruction, Removal, and/or Demobilization Efficiency:

.This sub-element assesses the ability of the treatment

option to destroy or remove unwanted contaminants from the
waste stream or to reduce the potential hazard by isolating
or rendering the hazardous constituents immobilized. '

Flexibility: This sub-element assesses the system’'s ability
to process a range of inputs with minimal effect on system
operations. This includes accommodating the expected waste
stream changes and daily variations as well as unanticipated
spikes in the waste stream rate and composition. A
treatment. system that can accept a broad range of
treatability groups would be given a high flexibility
rating.

PSTP - Appendix A
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Final Waste Form Performance: The treatment options for
evaluation should at a minimum be able to meet the LDR
treatment standards. This sub-element assesses the Tong- -
term stability of the treatment residuals. or the difficulty
encountered in meeting post-treatment acceptance criteria
required to comply with disposal requirements. Although
disposal WACs have not been developed, the evaluation of
this sub-element should represent a first order
approximation of the closeness of the treatment residuals to
the anticipated disposal requirements. This evaluation may
include consideration of factors such as: compressive
strength: biological stability; radiation stability:
resistance to thermal cycling; TCLP analysis results;
radionuclide leachability; and solubility.

Abi]ity‘to be Shipped: This sub-element assesses the amount
of additional treatment required to make the treatment
residuals meet shipping requirements.

: PSTP - Appendix A
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1.1.4 Implementability

The implementability guide assesses the ease and likelihood of
bringing a treatment facility or technology into operation within
the proposed schedule and estimated cost. It gives high ratings
to existing or proven treatment technologies and options and lower
ratings to new or unproven technologies. Existing facilities
should use this guide to evaluate the availability of capacity to
meet the specific treatment requirements. Implementability guides
give high ratings to technologies that can be designed, built,
demonstrated, and put into production within specified schedules
while exhibiting high levels of maturity, development, and
availability.

System Implementability: This sub-element assesses the ability to
build, construct, or implement the treatment option on the site.
The demonstrability of the system is assessed by the ratio of the
number of process sub-elements previously demonstrated and
validated in both actual and similar environments to the total
number of sub-elements in the treatment system. The technical
analysis of alternatives should not be based on the presumed
performance of untested methods. An estimate of the probability
of failure, in either qualitative or quantitative terms, should be
made for each component technology and for the complete
alternative process. The ranking of this’ sub-element should give
preference to technologies proven effective under conditions
similar to those anticipated.

Availability: This sub-element assesses the fraction of time the
system is available, considering Tabor and materials as well as
the frequency and complexity of necessary maintenance.
Availability is decreased by technologies requiring frequent or,
complex operation and maintenance activities as opposed to
technologies requiring straightforward (less) operation and
maintenance.

Scalability: This sub-element assesses the ability to transfer the
technology from bench scale or demonstration testing to full scale
operation or vice versa. It-also addresses the ease with which a
treatment system or technology can be scaled up to a larger

capacity or down to a smaller capacity.

Waste Management Schedule: This sub-element assesses the time
required to process the waste, including special studies, design,
demonstrations, construction, permitting,” and any other steps that
may be required to complete treatment of the waste. The sub-
element is also affected by facility capacity limitations where a
waste stream may not be able to be treated for a lengthy period of
time. :

PSTP - Appendix A
A-7 # STP-001 Rev 1

000154



-

1.1.5 Stakeholder Concerns , ‘ .

The stakeholder concerns guide assesses the ability of the
treatment option to satisfy concerns of the stakeholders.
Recognition of stakeholder’'s concerns is important to the progress
of DOE’s waste management program and successful achievement of
target dates. Stakeholders may include the Tocal public, public
near the intermediate and final destinations of the waste, state
and local governments, Indian tribes, Congress, Department of
Defense (DOD), and industry. ‘ :

Equity Cbncerns: This sub-element assesses the 1ikelihood that:
equity concerns in the part of the site’'s regulators will affect
the pians for the facility.

Public Acceptance: This sub-element assesses the acceptability of
the plan and schedules by stakeholders, as well as the adequacy of
the stakeholders involvement. A potential for political
controversy may affect public acceptance and the public’s
perceptions of a process could affect its use, as could tribal
rights and future land users associated with technology
demonstration, deployment, and socioeconomic interests.

1.1.6 Life-Cycle Cost

The life-cycle cost guide includes all factors relating to the . .
1ife-cycle, maintainability, and the expected 1ifetime of a
proposed system. The cost estimates are based on "Interim Report:
Waste Management Facilities Cost Information for Mixed Low Level -
Waste", INEL, March 1994, actual FEMP project cost estimates,
information obtained from other DOE sites and the "Mixed Waste
Treatmegg Feasibility", Westinghouse Materials Company of Ohio,
March 1994. :

1.1.7 Technology Development

The Technology Development guides encompass privatization concerns
to be considered when evaluating technology development options.
This guide assesses the value of a technology development activity
or program to the commercial sector. . :

Market for Technology: This sub-element assesses the market
inside and outside of the DOE complex for the option under
consideration. This assessment includes determination of whether
the development would be beneficial to others or whether there is
a potential for commercialization of the technology or facility.

Private Sector Involvement: This sub-element assesses the
. potential for private sector involvement in the development
e T and-marketing-of--the-proposed-process-in—a-teaming — ~—— -—— -~— - -
arrangement with DOE. The desire of a private company to '
develop or assist in the development of a process increases
the desirability for the development of that process. 2
Technologies and facilities may be developed and privatized . "W
by DOE to be operated by the private sector.

PSTP - Appendix A
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Alternatives Identification and Evaluation

Detailed evaluations of the eight DOE Preferred Options (POs) for the
FEMP waste streams are presented in Sections 2.1 through 2.8. At the
FEMP. projects will be used to implement POs. Projects are the
management tool for planning, budgeting, and scheduling implementation
of a Preferred Option. A project may contain one or more preferred
option(s). Cost estimates and scheduling information for FEMP waste
streams were developed using project costs. The Preferred Options are
gresented with the FEMP projects which 1mp1ement each of the Preferred
ptions 4

2.1 PO - Hydrofluoric Acid (HF) Neutralization System
Option Description

The Hydrofluoric Acid (HF) Neutralization System was chosen as the
Preferred Option to treat the waste stream listed in the
Background Volume, Table 1. This system will be implemented
through the HF RCRA Closure Project which-is being conducted as a
RCRA Closure of a Hazardous Waste Management Unit (HWMU). The
Closure Plan and Information Data (CPID) which describes the HF
Neutra]ization System was approved by the OEPA in February 1995.

The system for the treatment of the HF will consist of elementary
neutralization in an existing tank by the addition of a lime
slurry. The neutralized solids will be filtered, dried, and
managed as Tow level waste. The filtrate will be processed
through the FEMP Wastewater Treatment System (WWTS) for discharge
under the existing NPDES permit.

The treatment process(es) necessary to treat the waste stream and
meet the LDR treatment standard is illustrated in:

1. Treatment Tréin 0

- This treatment train and the LDR treatment standard are identified
~1in Appendix C.

Option Evaluation Summary

The HF Neutralization System is an active RCRA Closure and
therefore was chosen as the PO-for this waste stream. Equipment
necessary for this project exists on-site and is available for the
processing of this waste stream. Impiementation of this option
will meet the LDR treatment standard for this waste stream.

The evaluation of the HF Neutralization System against other
options was completed in the Closure Plan process. The CPID for
this project is available in the Public Reading Room at the PEIC,
10845 Hamilton-Cleves Highway. Harrison, Ohio, 45030.

PSTP - Appendix. A
A-13 # STP-001 Rev 1
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Cost Estimate

A cost estimate was prepared for the Preferred Option. ‘
~|i HF RCRA Closure * ' |Cost in Dollars -
RCRA Closure Planning 206,330
Bench-Scale Testing 39,558
Engineering Des%gn - 383,193
Construction and Testing | 363,691
System Operation 228,310
Closure Certification 7,850
Risk Budget. _ 35,000
Total Cost 1,263,932

* -The HF RCRA Closure is scheduled to be completed in FY 95.
As of the end of FY 94, $584,600 of the total estimated cost
has been spent. ‘

Basis of Cost Estimate

The cost estimate was prepared by the FEMP based on the scheduled '
project completion in FY 95. . The cost estimate includes

procurement, construction, treatment. waste handling and disposal.

and final closure of the HWMU.

U A-14 ' _ PST{'P - Appendix. A
000161 oA #STP-001 Rev 1
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PO - Uranyl Nitrate Hexahydrate (UNH) Treatment System
Option Description

The Uranyl Nitrate Hexahydrate (UNH) Treatment System was chosen
as the Preferred Option to treat the waste stream listed in the
Background Volume, Table 2. This system is being implemented
through the UNH Neutralization System Project which is being
conducted under CERCLA Removal Action #20. Facilities for
treatment exist at the FEMP and are currently being upgraded prior
to treating the UNH. Treatment will consist of neutralization and
precipitation followed by filtration to remove the solids.
Treatment of the aqueous portion will be completed through the
FEMP WWTS and solids will be managed as low level radioactive
waste.

The treatment process necessary to treat the waste stream and meet
the LDR treatment standards is illustrated in:

1. Treatment Train N

This treatment train and the LDR treatment standards are
identified in Appendix C.

Option Evaluation Summafy

The UNH Treatment System was chosen as the Preferred Option for
this waste stream to reflect the on-going CERCLA Removal Action
#20. Implementation of this Preferred Option will meet the LDR
treatment standards for the waste stream. Alternate options were
evaluated during.the selection of a Preferred Option under the UNH
Removal Action process.

A revised schedule for the UNH project was submitted by the DOE to
the USEPA and the QOEPA in February 1995. Revised schedule
information has been incorporated into the Plan Volume. The
gstimated cost of the UNH Neutralization System Project, based on
current project planning efforts, funding considerations. and OEPA
approval, is $14,400,000.

PSTP - Appendix-A -
A-15 : # STP-001 Rev 1

- 0G01862



Cost Estimate

A cost estimate was prepared for the Preferred Option. ‘

UNH Neutralization System I Cost in Dollars : "
Capital ' 8.200,000
Operations 5,000,000
Disposal 1,200,000
Total Cost 14,400,000

Basis of Cost Estimate

These costs represent estimates based on current project planning.

- Cost estimates are being revised to align with new schedules. No
annualized cost has been prepared, pending schedule and cost
revisions. :

’ : PSTP - Appendix-A
A-16 # STP-001 Rev 1
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2.3

PO - Thorium Nitréte Treatment System
Option Description

The Thorium Nitrate Treatment System was chosen as the Preferred

Option to treat the waste stream listed in the Background Volume,
. Table 3. This system will be implemented through the Thorium

Nitrate RCRA Closure Project which is being conducted as part of a
RCRA Closure-of a HWMU. A CPID is currently being developed for
this project.

A treatability study is underway to support selection of an
appropriate treatment process for the thorium nitrate. The study
is evaluating two processes: Neutra11zat1on/Stab111zat1on and
Neutralization/Filtration.

Neutralization/Stabilization would blend the thorium nitrate
solution with a neutralizing agent. The neutralized product would
then be combined with an appropriate stabilizing agent to achieve
a dry non-reactive product. The product would be managed as Tow
level radioactive waste. Implementation of this process would

- require the construction of a treatment. system. The primary

elements of the system would include: 1) agitated neutralization
tank, 2) thorium nitrate transfer piping and equipment, 3)
neutralization agent introduction equipment. 4) neutralized
product transfer equipment, 5) stabilization agent/blending
equipment and 6) containers and handling equipment for shipment
and disposal of the stabilized product.

Neutralization/Filtration would transfer the thorium nitrate

‘solution to the neutralization tank in Plant 2/3. There the

solution would be blended with a neutralizing agent to achieve a
neutralized product. The product would then be pumped to Plant 8
for filtration. The resulting filter cake would be collected in
drums for disposal. The wastewater is processed through the FEMP
Wastewater Treatment System for discharge under the existing NPDES
permit. The primary elements of this treatment system would
encompass: 1) transfer piping and support equipment, 2) agitated
neutralization tank. 3) neutralized product transfer piping and
equipment, 4) staging and holding tanks, 5) filtration equipment,
6) container and handling equipment for shipment and disposal of
stabilized product: and 7) wastewater discharge system.

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is 111ustrated in:

1. Treatment Train P

This treatment train and the LDR treatment standards are
identified in Appendix C.

: PSTP - Appendix. A
A-17 # STP-001 Rev 1
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Option Evaluation Summary

The Thorium Nitrate Treatment System is an active RCRA closure and
therefore was chosen as the PO for this waste stream. The

evaluation of treatment processes to be used to complete this

project is occurring through the closure process.

Cost Estimate

A cost estimate was prepared for the Preferred Option.

I Thorium Nitrate RCRA Closure | Cost in Dollars :
Treatability . 390,800 '
Project Management ) 161,000
Design . 607,000 _
RCRA Closure/NEPA 115,000
Construction | 1,460,000
Operations ' 7 692,000 o
Decontamination/Certification 438,000
Waste Management - 667,000
Total Cost 4,030,800

Basis of Cost Estimate

These costs represent preliminary estimates.. Funds have not been
allocated for this work. This estimate is subject to change after
bench scale testing has been completed and a specific treatment
alternative selected.

PSTP - Appendix.A
A-18 # STP-001 Rev 1
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PO - Wastewater Treatment
Option Description

Wastewater Treatment was chosen as the Preferred Option to treat
the various waste streams listed in the Background Volume, Table
4. The Preferred Option will only be used to treat agueous waste
streams. The Option will be implemented as part of the Liquid
Mixed Waste Project through utiltization of the FEMP WWTS.

Some aqueous wastes may be directly introduced into the FEMP WWTS.
Others may require pretreatment prior to introduction to the
system. Treatment of these waste streams will occur in an
existing on-site facility. Liquids will be bulked, tested. and a
determination made whether they are acceptable for the FEMP WWTS.
The FEMP WWTS will receive only aqueous liquids that can
effectively be treated to meet the discharge Timits of the
existing NPDES permit.

The treatment process necessary to treat the waste streams and
achieve the LDR treatment standards is illustrated in:

1. 'Treatment Train A

This treatment train and the LDR treatment standards are
jdentified in Appendix C.

The FEMP WWTS is currently operating and capable of treating
aqueous waste streams to meet requirements of the NPDES permit.
The FEMP is currently working on consolidation and replacement of
the FEMP WWTS. The newly constructed wastewater treatment system,
the FEMP Advanced Wastewater Treatment (AWWT), initiated start-up
activities in January 1995.

Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams
identified in Table 4 of the Background Volume include the
following: : '

FEMP Wastewater Treatment System (Preferred Option)
Ohio Mobile Incinerator (Viable Option)

Portsmouth Wastewater Treatment System (Viable Option)
Ohio Mobile Chemical Treatment System (Viable Option)
Portsmouth Evaporation

FEMP UNH Treatment System

Portsmouth Metal Removal/Stabilization

TSCA Incinerator

FEMP Hydrofluoric Acid Neutralization System

PSTP - Appendix A
A-19 <. + # STP-001 Rev 1
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The FEMP WWTS was chosen as the Preferred Option because it is
currently operating and capable of treating aqueous waste streams
to meet requirements of the NPDES permit. It is the most cost
effective treatment option for the FEMP waste. The mixed waste
will not require transportation to an off-site facility.
Supplemental information on the basis for selection of the FEMP
WWTS is provided in Section 3.2.

The Ohio Mobile Incinerator was not chosen because it is the least
cost effective option considered. The option is not readily
available, lengthy delays are expected in implementation, and
public acceptance is expected to be negative.

The Portsmouth Wastewater Treatment System was not .chosen because
it would incur additional risks due to transportation to an off-
site location, equity issues would need to be addressed and it
could have lengthy delays in implementation.

The Ohio Mobile Chemical Treatment System was not chosen because
the technology would not significantly reduce the volume of mixed
waste, waste from the system would require additional treatment
and it would be more expensive than the current FEMP WWTS.

Evaluation of Viable Options '
The fo]lowing viable options were evaluated against the FEMP WWTS:
Ohio Mobile Incinerator

‘Portsmouth Wastewater Treatment System
Ohio Mobile Chemical Treatment System

A comparison of these evaluations is summarized in Figure A-4.
The differences in ratings are summarized below:

- Ohio Mob11e Incinerator - The Ohio Mobile Incinerator is a concept
developed by the Ohio Work Group and consists of a vendor supplied
thermal destruction unit to be located at one or more of the Ohio
sites for the incineration of mixed waste. No specific site(s) or
vendor(s) has been considered. '

The following criteria rated lower than the Preferred Option:

Public Acceptance - " The Tocal public is expected to react
negatively to the establishment of an incinerator at the
FEMP or elsewhere in Ghio.

Availability - Establishment of a mobile incinerator would
require addressing permitting issues, contracts, and
mobilization of the equipment.

PSTP - Appendix. A
A-20 # STP-001 Rev 1
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Schedule for Waste Treatment - The establishment of a mobile
incinerator is estimated to take no less than three years
for-permitting, procurement, and construction. The FEMP
WWTS is currently available and would support the schedule
of the current project.

Life-Cycle Cost - A mobile incinerator would incur
significantly higher cost due to procurement and
mobilization.

Portsmouth Wastewater Treatment System - The Portsmouth Wastewater
Treatment System (WWTS) consists of a new (to be constructed)
facility located at the Portsmouth Gaseous Diffusion Plant in
Piketon, Ohio.

The Portsmouth WWTS rated 1ower than the Preferred Option in the
fo110w1ng criteria.

Transportation Risks - Additional risks would be incurred
due to off-site transportation of the waste.

Public Acceptance - Portsmouth stakeholders would Tikely
have a negative reaction to receiving waste from another
site when treatment is readily available at the generator’s
site. .

Equity Issues - Sending the waste to another facility raises
potential regional equity issues.

Schedule for Waste Treatment - Availability of the unit to
treat FEMP waste would negatively impact current project
scheduling. Permitting of the unit to accept off-site
wastes would severely impact scheduling.

Ohio Mobile Chemical Treatment Svstem - The Ohio Mobile Chemical
Treatment System is a concept developed by the Ohio Work Group
consisting of various units described in Section 2.6. ‘The units
would be located at one or more of the Ohio sites. No specific
site(s) or vendor(s) has been considered.

The following criteria rated lower than the Preferred Option:

Volume Reduction - The volume of waste for disposal would -
not be significantly reduced.

Secondary Waste Generation - Secondary waste requ1r1ng
additional treatment would be generated.

Life- Cyc]e Cost - Chemical Treatment would incur h1gher cost
to estab11sh on-site.

PSTP - Appendix. A
A-21 # STP-001 Rev 1
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Other Option Evaluations

In addition to the options which were evaluated above. the
following facilities were removed from consideration due to the
inability to meet LDR treatment standards for the waste streams:

Portsmouth Evaporation

FEMP UNH Treatment System

Portsmouth Metal Removal/Stabilization

FEMP Hydrofluoric Acid Neutralization System

The TSCA Incinerator was not evaluated further due to equity
issues. The use of the TSCA Incinerator creates the potential for
state-to-state equity issues between Ohio and Tennessee.
Therefore, only on-site and in state options were evaluated for
the identified waste streams. Supplemental information supporting
this option evaluation is provided in Section 3.2.

PSTP - Appendix A
A-22 # STP-001 Rev 1
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Figure A-4 -~ 67 97

’ Comparison of Options for Wastewater Treatment
Preferred Option

CRITERIA FEMP | OHIO MOBILE | PORTS | OHIO MOBILE
"WWTS | INCINERATOR | WWTS | CHEMICAL TREATMENT
SYSTEM
REGULATORY H Ho H H
COMPLIANCE
ENVIRONMENTAL / H H H H
PUBLIC HEALTH | ,
NON- OPERATIONAL H H H H o
WORKER HEALTH AND
SAFETY
OPERATIONAL WORKER Mo M M M
HEALTH AND SAFETY
TRANSPORTATION RISK H H M H
PUBLIC ACCEPTANCE H L M H
EQUITY ISSUES H H M H
VOLUME REDUCTION H H H M
SECONDARY WASTE H H H M
GENERATION | |
DESTRUCTION, H H H " H
‘ REMOVAL & - - |
DEMOBILIZATION
FLEXIBILITY . M H Mo H
FINAL WASTE FORM H H H H
ABILITY TO BE H H H ' H
SHIPPED
SYSTEM » H H H H
IMPLEMENTABILITY 1N
AVAILABILITY H M H H
SCALABILITY H H H
SCHEDULE FOR WASTE H M M H
TREATMENT
LIFE-CYCLE COST H L H M
MARKET FOR - CH H H
TECHNOLOGY |
PRIVATE SECTOR L H L H
INVOLVEMENT

‘ Treatment Selection Guide Rating (Table A-1)

H - High
M - Medium PSTP - Appendix.A

L - Low : A-23 # STP-001 Rev 1
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“ Cost Estimates *
Cost estimates were prepared for the Preferred Option and viable

options. : ‘
|| FEMP WWTS I Cost in Dollars ’ [

Treatment cost ($3/m*) 100

Total Cost ‘ | 100

Note: Cost estimate based on actual treatment costs.

| OHIO MOBILE INCINERATOR | I Cost in Dollars l

Treatment cost ($69,000/m’) 1,393,800

Total Cost : 1,393,800

Note: Cost estimate based on INEL Interim Report data. The cost
used is estimated cost for a small generator. '

PORTS WWTS _ | cost in Dollars - Il

Treatment cost ($475/m®) - 10.000 | ‘
Transportation - 2,000 |

Total Cost 12.000

Note: Cost estimate is based on cost data from Portsmouth PSTP
(per Radian Corporation). :

| OHIO MOBILE CHEMICAL TREATMENT I Cost in Dollars "

Treatment cost ($27,500/m°) 555,500

Total Cost 555,500

Note: Cost is based on estimated project cost to treat per unit
volume. : :

* A1l costs represent the total cost for treatment. The treatment is

assumed to be completed in one year. therefore, the total cost is equal =

to an annualized cost.

_ PSTP - Appendix A
A-24 # STP-001 Rev 1
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PO - Ohio Mobile Stabilization System
Option Description

The Ohio Mobile Stabilization System was chosen as the Preferred
Option to treat the waste streams listed in the Background Volume,
Table 5. The Ohio Mobile Stabilization System is the FEMP
implementation of the Ohio Option and will primarily use
cementation to meet LDR treatment standards.

The FEMP, Portsmouth, RMI and USEC have wastes for which
stabilization has been identified as the Preferred Option.
Engineering and treatability study information for mobile
stabilization will be shared with the other sites as an
alternative to transportation of wastes to those sites for
treatment. As procurement specifications are developed, that
Tanguage will be shared with other Ohio sites.

In addition to FEMP mixed wastes, Battelle has identified a small
volume of mixed waste to be treated at the FEMP, using the Ohwo
Mobile Stabilization System Preferred Option.

The treatment processes necessary to treat the waste streams and
meet LDR treatment standards are illustrated in:

1. Treatment Train D

2. Treatment Train E - (Solids portion only)

These treatment trains and the LDR treatment standards are
identified in Appendix C.

Options Evaluation Summary

Potential treatment options for FEMP mixed waste streams
identified in Table 5 of the Background Volume 1nc1ude the
following:

Ohio Mobile Stabilization System (Preferred Opt1on)
Ohio Mobile Chemical Treatment System (Viable Option)
FEMP UNH Treatment System .

FEMP Wastewater Treatment System

Portsmouth Evaporation

Mercury Treatment

Ohio Mobile Incinerator

Mound Packed Bed Reactor

Portsmouth Biological Treatment

TSCA Incinerator

FEMP MAWS

The Ohio Mobile Stabilization System was chosen as the Preferred

.Option because LDR requirements can be met for these mixed waste

streams using available, proven technology and existing mobile -
vendors. Additionally, it is the most timely and cost effective
treatment of all the options identified and evaluated. The

Stabilization Project is currently in the treatability study phase .

~with treatment planned for 1995.

PSTP - Appendix. A
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The Ohio Mobile Chemical Treatment System was not chosen because
it will require an additional treatment step, is less cost-
effective, and may require additional delays in implementation
relative to the Ohio Mobile Stabilization System.

Evaluation of Viable Options

The following viable option was evaluated against the Ohio Mobile
Stabilization System:

Ohio Mobile Chemical Treatment System

A comparison of this evaluation is summarized in Figure A-5. The
differences in rating are summarized below:

Ohio Mobile Chemical Treatment System - The Ohio Mobile Chemical
Treatment System is a concept developed by the Ohio Work Group
consisting of various units described in Section 2.6. The units
would be Tocated at one or more of the Ohio sites. No-specific
site(s) or vendor(s) has been considered.

This system rated Jower than the Preferred Option in the following
criteria. ’

Destruction, Removal, and Demobilization - These waste
streams would require stabilization as a secondary treatment
to meet disposal facility waste acceptance criteria if
treated through the Ohio Mobile Chemical Treatment System.

Schedule for Waste Treatment - Adding the additional step of

chemical treatment would unnecessarily extend the schedule
for these waste streams to be treated.

Life-Cycle Cost - The chemical treatment process is an order

of magnitude less cost effective than the Preferred Option
of stabilization. :

PSTP - Appendix A

A-26 # STP-001 Rev1

-0G0173




8797

Other Option Evaluations

In addition to the options which were evaluated above,
the following facilities were evaluated and removed
from consideration due to the inability to meet the
LDR treatment standards:

FEMP UNH Treatment System
FEMP Wastewater Treatment System
Portsmouth Evaporation

Mercury Treatment

Ohio Mobile Incinerator

Mound Packed Bed Reactor
Portsmouth Biologi¢al Treatment
TSCA Incinerator

The MAWS option was not evaluated due to limitations in the

process rate. The volume of FEMP wastes would require

approximately 10 years to treat through the MAWS unit. The

current project schedule is for treatment to be accomplished in

gne year-. Supplemental information on MAWS is provided in Section
1. ‘

PSTP - Appendix A
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Figure A-5

Comparison of Options for Ohio Mobile Stabilization System
Preferred Option

CRITERIA OHIO MOBILE OHIO MOBILE CHEMICAL
STABILIZATION SYSTEM TREATMENT SYSTEM -

REGULATORY COMPLIANCE | H H
ENVIRONMENTAL/PUBLIC HEALTH H H
NON-OPERATIONAL WORKER : H - H
HEALTH AND SAFETY
OPERATIONAL WORKER HEALTH M M
AND SAFETY -
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION L L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
DEMOBILIZATION
FLEXIBILITY H H
FINAL WASTE FORM H H
ABILITY TO BE SHIPPED . H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY H H
SCHEDULE FOR WASTE H L
TREATMENT
LIFE-CYCLE COST H
MARKET FOR TECHNOLOGY H
PRIVATE SECTOR INVOLVEMENT H

Treatment Selection Guide Rating (Table A-1)

" H - High

M - Medium ' - | PSTP - Appendix A
‘ L - Low A-28,' # STP-001 Rev 1
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Cost estimates were prepared for the Ohio Mobile Stabilization System
‘ - and Ohio Mobile Chemical Treatment System and are based on actual

Cost Estimates

project cost estimates. Annualized costs were developed based on the
respective project schedule presented in the Background Volume. LLW
disposal costs were not included in either estimate.

Ohio Mobile Stabilization System Cost in Dollars
Studies & Bench Scale 750,000
Demonstration - 160,000
Production Facility ' 810,000
0&M , 1,330,000
Total Cost , : 3,050,000
Ohio Mobile Annual Budget in Annual Budget in
Stabilization System Dollars Dollars
YEAR CAPITAL , OPERATING
1 ' : ' 910,000
2 2,140,000

‘ Ohio Mobile Chemical Treatment ' Cost in Dollars

- System
Treatment cost ($27.500/m’) ' 10,752,500 "
Total Cost | | 10,752,500 |
Note: Treatment cost per unit volume based on actua] project cost
estimate.

Ohio Mobile Chemical | Annual Budget in Annual Budget in '
Treatment System Dollars Dollars
YEAR |  CAPITAL . OPERATING .
1 | 2.688.125
2 2,688,125
3 . 2,688,125
4 2,688,125

Note:. Treatment cost based on calculatéd treatment cost per unit
volume.
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PO - Ohio Mobile Chemical Treatment System ) 679 rd
Option Description

The Ohio Mobile Chemical Treatment System was chosen as the
Preferred Option to treat the waste streams listed in the
Background Volume, Table 6. These waste streams are scheduled for
treatment under the Chemical Treatment Project using currently
available technoiogies ana existing mobile vendors augmented by
existing on-site facilities. Utilization of the mobile vendor
option at the.FEMP allows for timely.-input in managing the diverse
wastes involved in this project and limits transportation risks.
The Ohio Mobile Chemical Treatment System is the FEMP .
implementation of the Ohio Option. The FEMP will share
engineering and other information with other Ohio DOE sites.

The Ohio Mobile Chemical Treatment System requires the utilization
of one or more technologies to adequately treat the wastes to meet
LDR treatment standards. The technologies require similar
equipment. The treatment technologies may include. but are not
limited to, the following:

Chemical/Wet Air Oxidation - used to destroy organics in
solid waste streams

Deactivation - used to treat reactive characteristics of
waste, thereby creating a non-hazardous waste

Macroencapsulation - utilized as a means of immobilization,
-primarily of metals waste

Pressurized Container Puncture Unit - used to puncture
aerosol cans and gas -containers to facilitate removal of
liquid contents

Neutralization/Precipitation - used to treat acidic, caust1c
and metals laden waste

Amalgamation - used to treat elemental mercury and mercury
contaminated waste

PSTP - Appendix. A ‘
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Ohio Mobile Chemical Treatment Sub-System Description

The Ohio Mobile Chemical Treatment System has been divided into
Six sub-systems each of which implement one of the six treatment
technologies. The waste streams have been categorized into the
six sub-systems based on LDR treatment standards. The six sub-
systems along with the waste category assigned to each are
discussed below.

Chemical/Wet Air Oxidation Unit - The general waste category
assigned to this sub-system is Solids with Organics. Processes
for treatment will be established following treatability studies
of various representative samples of wastes.

The treatment processes necessary to treat the waste streams and
meet LDR treatment standards are illustrated in:

1. Treatment Train G
2. Treatment Train I

These treatment trains and the LDR treatment‘standards.are
identified in Appendix C.

Deactivation Unit - The general waste category assigned to this
sub-system is Reactive Metals. Deactivation is the LDR treatment
standard for these waste streams.

The treatment process necessary to treat the waste streams‘and
meet LDR treatment standards is illustrated in:

1. ' Treatment Train F

This treatment train and the LDR treatment standards are
identified in Appendix C.

Ohio Mobile Macroencapsulation Unit - The general waste category
assigned to this sub-system is Elemental Lead, Batteries & Debris
with Lead. Macroencapsulation will be utilized as a means of
immobilization for disposal of a limited number of waste streams.
Several of these waste streams (such as lead-acid and nickel-
cadmium batteries) have been identified to be recycled if
radiological decontamination can be accomplished. The Ohio Mobile
Macroencapsulation Unit is the FEMP implementation of the Ohio
Option. Waste streams reguiring macroencapsulation exist at the
FEMP, Battelle and Mound.

The treatment precess necessary to treat the waste streams and
meet LDR treatment standards is illustrated in:

1. Treatment Train J

This treatment train and the LDR treatment standards are.
“identifiedin AppendixC:- I e
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Pressurized Container Puncture Unit - The general waste category
assigned to this sub-system is Compressed Gas. There is a single
waste stream of pressurized containers (i.e., aerosol cans) to be
- treated. The volume is currently a single drum. Five year volume
is calculated to be an additional 1 1/2 drums. No Chio Option
exists for this sub-system. The unit is currently at the FEMP and
is operational.

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is illustrated in:

1. Treatment Train L

"~ This treatment train and the LDR treatment standards are
~ identified in Appendix C.

Neutralization/Precipitation Unit - The general waste category
assigned to this sub-system is Solids/Liquids with Metals. This
general waste category consists of several waste streams.
Neutralization is the LDR treatment standard for one waste stream,
the others are concentration based.

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is illustrated in:

1. Treatment Train H

This treatment train and the LDR treatment standards are
identified in Appendix C.

Ohio Mobile Amalgamation Unit - The general waste category
assigned to this sub-system is Elemental Mercury & Debris with
Mercury. Amalgamation is the LDR treatment standard and will be
utilized to immobilize a number of waste streams. The Ohio Mobile
Amalgamation Unit is the FEMP implementation of the Ohio Option.
Waste streams requiring amalgamation exist at the FEMP, Batte]]e
Mound, Portsmouth and USEC.

The treatment process necessary to treat the waste streams and
meet LDR treatment standards is 111ustrated in:

1. Treatment Train M

~This treatment tra1n and the LDR treatment standards are
identified in further detail in Appendix C.

PSTP - Appendix. A
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Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams identified in
Table 6 of the Background Volume include the following:

.Ohio Mobile Chemical Treatment System (Preferred Option)
Ohio Mobile Incinerator (Viable Option)

TSCA Incinerator (Viable Option)

Ohio Mobile Stabilization System (Viable Option)
Portsmouth Wastewater Treatment System

FEMP UNH Treatment System

FEMP Hydrofluoric Acid Neutra11zat1on System
Portsmouth Evaporation }

Mound Packed Bed Reactor

FEMP Wastewater Treatment System

LANL Mobile Amalgamation Unit

LANL Mobile Decontamination Trailer

The Ohio Mobile Chemical Treatment System was chosen as the Preferred
Option because this option allows for the treatment of the designated
waste to meet LDR treatment standards on-site with medium cost
effectiveness relative to other options. The use of the Chio Mobile
Chemical Treatment System also provides an equitable solution for Ohio
and other states when comparing this option with out-of-state treatment
options. The Ohio Mobile Chemical Treatment System will treat debris
and solid waste which could potentially use incineration technologies.
Supplemental information supporting this option evaluation is provided
in Section 3.2. - This option was chosen to expedite the FEMP treatment
schedule. The FEMP has started the process for identifying vendors to
provide chemical treatment services.

The Chio Mobile Incinerator Option was not chosen for those waste
streams identified for the Chemical/Wet Air Oxidation sub-system. This "
option is the least cost effective and is expected to lack public
acceptance.

The TSCA Incinerator option was not chosen because of potential state-
to-state equity issues. The TSCA Incinerator is limited to the
incineration of liquid waste streams. Modifications to the TSCA
Incinerator in order to incinerate soft solids have been estimated at
$15.000.000. The modifications are not funded. Incineration of those.
wastes identified for the Chemical/Wet Air Oxidation sub-system to treat
the hazardous component would receive less benefit in terms of volume
reduction and treatment residue relative to the incineration of organic
liquids which have been identified for treatment at the TSCA
Incinerator. Ash and residue management at the TSCA Incinerator is
reduced significantly by reducing the solids content sent to the TSCA
Incinerator. Suppliemental information on the decision-making process
utilized in determining the FEMP mixed wastes to be sent to the TSCA
Incinerator is provided in Section 3.2.

PSTP - Appendix.A
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Ohio Mobile Stabilization System was not chosen to treat wa's’te6 4
identified in the Ohio Mobile Chemical Treatment System because the
technology does meet the LDR treatment standards for all identified
waste. The option was only compared to three applicable sub-systems
within the Ohio Mobile Chemical Treatment System. This option was not
chosen for treating elemental lead, batteries. and debris with lead.
reactive metals, or solid/liquids with metals because of the volume
increase. the requirement of additional treatment -steps. and
inflexibility of the system.
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Evaluation of Viable Options

The viable options evaluated for each sub-system are listed below.

Chemical/Wet Air Oxidation Unit
Waste Matrix - Solids with Organics

Viable Option:

A. Ohio Mobile Chemical Treatment System
(Chemical/Wet Air Oxidation Unit)

B. Ohio Mobile Incinerator

C. TSCA Incinerator

Deactivation Unit
Waste Matrix - Reactive Metals

Viable Option:

A. 0Ohio Mobile Chemical Treatment

’ System (Deactivation Unit)

B. Ohio Mobile Stabilization
System

Ohio Mobile Macroencapsulation Unit
Waste Matrix - Elemental Lead, Batteries & Debris with Lead

Viable Option:

A. Ohio Mobile Chemical Treatment
System (Mobile Macroencapsulation Unit)
B. Ohio Mobile Stabilization
~ System

Pressurized Container Puncture Unit *
Waste Matrix - Compressed Gas

Viable Option:

A. FEMP Compressed Gas Puncture
Unit

PSTP - Appendix- A
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Neutralization/Precipitation Unit
Waste Matrix - Solids/Liquids w/ Metals

Viable Option:

A. 0Ohio Mobile Chemical Treatment
System (Neutralization/
Precipitation Unit)

B. 0Ohio Mobile Stabilization System

Ohio Mobile Amalgamation Unit *

Waste Matrix - Elemental Mercury & Debris with Mercury
Viable Option: '

A. Ohio Mobile Chemical Treatment
System (Mobile Amalgamation Unit)

* Only one viable option was identified. No comparison evaluation
was performed.

. PSTP - Appendix. A
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A comparison of these evaluations is summarized in Figures A-6.1 through

A-6.4.

The differences in ratings are discussed below.

Ohio Mobile Incinerator (Solids with Organics) - This option rated
Tower for treatment of solids with organics in the following
criteria. -~

Public Acceptance - The general public within the vicinity
of the site is expected to react negatively to the
establishment of an incinerator at the FEMP.

Life-Cycle Cost - A mobile incinerator would 1ncur higher
cost to establish on-site.

TSCA Incinerator (Solids with Organics) - This option rated lower
for the treatment of solids with organics in the following
criteria. -

Equity Issues - This option would create poténtiaT staté—to-
state equity issues due to the treatment of waste at an out-
of-state DOE facility.

Ohio Mobile Stabilization System (Reacti?e Metals) - This option
rated lower for treatment of reactive metals in the following
criteria.

Volume reduction - This option will increase the volume for
disposal.

. F]exfbi]ity - Input criteria for this option is not diverse
enough to manage the variety of waste in this category.

Ohio Mobile Stabilization System (Elemental lead, Batteries, and

~ Debris) and (Solids/Liguids w/Metals) - This option rated lower

for treatment of elemental lead. batteries, debris with Tead, and
solids/Tiquids w/metals than the Preferred Option in the following
criteria. .

Volume reduction - This option will significantly increase
the volume for disposal relative to the Preferred Option.

Destruction, Removal, and Demobilization - It is uncertain
that this option will effectively immobilize the toxic
constituents. Additional treatment would be required to
treat this waste relative to the Preferred Option.

/
Flexibility - Input criteria for the option will require

significant physical treatment of the waste prior to
acceptance-for stabilization.

PSTP - Appendix. A
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" Other Option Evaluations ' : 6 (4 9 7

In addition to the options which were =valuated above. the following
facilities were evaluated and removed irom consideration due to their
inability to meet LDR treatment standards for the waste streams:

Portsmouth Wastewater Treatment System

FEMP UNH Treatment System

FEMP Hydrofluoric Acid Neutralization System
Portsmouth Evaporation

Mound Packed Bed Reactor

FEMP Wastewater Treatment System

The LANL Mobile Amalgamation Unit was not evaluated based on lack of
availability for FEMP use. This unit will be dedicated for use by DOE
sites within the ‘Albuquerque Field Office until the year 2005.

The LANL Mobile Decontamination Trailer was not evaluated based on lack
of availability for FEMP use. The unit has been deployed within the
Albuquerque Field Office DOE sites. There is no scheduled use of the
unit outside of these sites.
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Figure A-6.1

Comparison of Options for the Treatment of
Solids with Organics

CRITERIA OHIO MOBILE CHEMICAL | OHIO MOBILE | TSCA
TREATMENT SYSTEM INCINERATOR | INCINERATOR
(CHEMICAL/WET AIR
OXIDATION)
REGULATORY COMPLIANCE H . H H
ENVIRONMENTAL/PUBLIC - H ' H H
HEALTH
1| NON-OPERATIONAL WORKER H H H
HEALTH AND SAFETY
OPERATIONAL WORKER HEALTH M . M M
AND SAFETY - A
TRANSPORTATION RISK M M M
PUBLIC ACCEPTANCE H L H
EQUITY ISSUES H " H M
VOLUME REDUCTION M H H
'SECONDARY WASTE M M M
GENERATION
DESTRUCTION, REMOVAL & H H H
DEMOBILIZATION .
FLEXIBILITY H H H
FINAL WASTE FORM M M M
ABILITY TO BE SHIPPED M M M
SYSTEM IMPLEMENTABILITY" H H H
AVAILABILITY ' H H H
SCALABILITY H H H
SCHEDULE FOR WASTE H H H
TREATMENT
LIFE-CYCLE COST M .
MARKET FOR TECHNOLOGY M - M IE
PRIVATE SECTOR H . H H
INVOLVEMENT : | |
Treatment Selection Guide (Tab]e A-1)
H - High ~.
M - Medium . : PSTP - Appendix.A
L - Low : \ A-39 # STP-001 Rev 1
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Figure A-6.2

Comparison of Options for the Treatment of

. ‘ Reactive Metals

CRITERIA OHIO MOBILE CHEMICAL | OHIO MOBILE
TREATMENT SYSTEM STABILIZATION SYSTEM
(DEACTIVATION UNIT) | .

REGULATORY COMPLIANCE , H

ENVIRONMENTAL/PUBLIC HEALTH H

NON-OPERATIONAL WORKER HEALTH H

AND SAFETY
OPERATIONAL WORKER HEALTH AND M M
SAFETY \ | A
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION M L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H H
|l DEMOBILIZATION
’ ‘ FLEXIBILITY - H M
4 FINAL WASTE FORM H H
ABILITY TO BE SHIPPED H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY H H
SCHEDULE FOR WASTE TREATMENT H H
LIFE-CYCLE COST ' H H
MARKET FOR TECHNOLOGY M M
PRIVATE SECTOR INVOLVEMENT H H
. Treatment Selection Guide (Tabie A-1)
H - High
! el o R
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Figure A-6.3

Comparison .of Options for the Treatment of
Elemental Lead, Batteries & Debris with Lead

CRITERIA OHIO MOBILE CHEMICAL | OHIO MOBILE
TREATMENT SYSTEM STABILIZATION
(MACROENCAPSULATION) SYSTEM
REGULATORY COMPLIANCE H H
ENVIRONMENTAL/PUBLIC HEALTH Ho | H
NON-OPERATIONAL WORKER Ho H
HEALTH AND SAFETY
OPERATIONAL WORKER HEALTH ' Mo M
AND SAFETY
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION Y L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
DEMOBIL IZATION |
FLEXIBILITY H M
FINAL WASTE FORM H H
ABILITY TO BE SHIPPED H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY H H
SCHEDULE FOR WASTE H H
TREATMENT
LIFE-CYCLE COST
MARKET FOR TECHNOLOGY | Mo 1
PRIVATE SECTOR INVOLVEMENT

. Treatment Selection Guide Rating (Table A-1)

H - High
M - Medium ;o PSTP - Appendix. A

L - Low ) A-41 # STP-001 Rev 1
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Figure A-6.4
. Comparison of Options for the Treatrﬁent of
‘ Solids/Liquids w/Metals
CRITERIA OHIO MOBILE CHEMICAL OHIO MOBILE
TREATMENT SYSTEM STABILIZATION
(NEUTRALIZATION/ SYSTEM
PRECIPITATION) '
REGULATORY COMPLIANCE H
ENVIRONMENTAL/PUBLIC HEALTH H
NON-OPERATIONAL. WORKER H
HEALTH AND SAFETY _
OPERATIONAL WORKER HEALTH M M
AND SAFETY '
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION M L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
‘.‘ DEMOBILIZATION
FLEXIBILITY H M
C FINAL WASTE FORM H H
ABILITY TO BE SHIPPED H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H ' H
SCALABILITY H H
SCHEDULE FOR WASTE H H
TREATMENT
LIFE-CYCLE COST H
MARKET FOR TECHNOLOGY M
PRIVATE SECTOR INVOLVEMENT

' Treatment Selection Guide Rating (Table A-1)

H - High
M - Medium , ‘ PSTP - dix A
L - Low ‘ A-42 # m-oﬁi"’e"aéﬁ 1
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Secondary Waste Streams

As a result of chemical treatment of mixed waste, the original waste
volume is anticipated to double. This estimate represents the high end
of the anticipated waste volume increase range. Technology evaluation
and treatability testing are expected to demonstrate higher processing
efficiency. The treated waste form is anticipated to have a volume one
and a half times greater than the untreated waste form. The remaining
50% volume increase will result from generation of secondary mixed
waste. These secondary mixed wastes will be treated by other treatment
identified in the PSTP. Figure 3.1.6A in the Background Volume provides
a graphic of the anticipated waste volume increases and the calculation
factors for estimating the quantity of secondary waste generation.

Note that secondary low level waste, such as personal protective
equipment generated from activities associated with bulking, packaging,
shipping and treatment of mixed waste on-site, is assumed to be equal to
five percent of the total waste to be processed.

Secondary waste stréams from this project will be managed under the
Chemical Treatment Project as follows:

° ‘Liquid waste is designated to be treated at the TSCA Incinerator.

° Debris will be shipped directly for disposal at Envirocare or NTS.

° Fines will be managed in the Ohio Mobile Stabilization System
(Portsmouth) . ' '

PSTP - Appendix A
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Cost Estimates 6 7

Cost estimates were prepared for the PO, Ohio Mobile Chemical Treatment
System, and for each sub-system including management of secondary waste.
No separate cost estimates were prepared for individual elements of the
treatment trains as these costs are reflected in the overall project
cost. LLW disposal costs were not included in any estimate.

: I Ohio Mobile Chemical Treatment System ICost in Dollars .
Pre-operations | 2,445,000 : <
Construction - 415,000
0&M ($905.000/yr X 2yr) » 1,810,000
D&D ‘ 210,000
Contracted services 7.880,000
Off-site treatment 210,000
Transportation 580,000
Total Cost 13,550.000
Ohio Mobile Chemica] Annual Budget in : Annual Budget in
Treatment System Dollars Dollars
YEAR ‘ | ~ CAPITAL | OPERATING
1 415,000 . 4,195,000
2 | 1,750,000
3 1,750,000
4 1,750,000
5 1,750,000
6 1,940,000

Note: The annualized costs are based on the actual project cost
estimate and the project schedule (6 years) as prepared for the PSTP.
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Cost Estimates (Continued)

The individual cost estimates for each of the six sub-systems were
prepared for the Ohio Mobile Chemical Treatment System using an average
of the total cost per cubic meter of waste to be treated. These cost
estimates are rounded upward to the next one hundred dollar increment.

- Cost estimates for Ohio Mobile Stabilization System and Ohio Mobile
Incinerator are based on cost to treat per unit volume.

Chemical/Wet Air Oxidation Unit
Waste Matrix - Solids with Organics

Viable Option:

A. Ohio Mobile Chemical Treatment System

' (Chemical/Wet Air Oxidation Unit) $11,841,500
B. Ohio Mobile Incinerator $13,750,000
C. TSCA Incinerator $ 750,000*

* This cost estimate does not include the FEMP share of the TSCA
Incinerator modification to incinerate soft solids. The cost of
these modifications is estimated at $15,000,000.

Deactivation Unit |
Waste Matrix - Reactive Metals

Viable Option:

A. Ohio Mobile Chemical Treatment ‘
System (Deactivation Unit) $ 5.500

B. Ohio Mobile Stabilization
System s 7.800 |

Ohio Mobile Macroencapsu]at1on Unit

Waste Matrix - Elemental Lead, Batteries & Debris w1th Lead
' Viable Option:

A. 0Ohio Mobile Chemical Treatment
System (Mobile o '
Macroencapsulation Unit) $ 269,500

B. Ohio Mobile Stab111zat1on
System $ 76,500

Pressurized Container Puncture Unit
Waste Matrix - Compressed Gas

Viable Option:

e = == = - —--A-— -FEMP-Compressed-Gas-Puncture - - - oo ol
Unit , $ 5.500
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Cost Estimates (Continued)
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Neutralization/Precipitation Unit
Waste Matr1x - Solids/Liquids w/ Metals

Viable Option:

A. Ohio Mobile Chemical Treatment
System (Neutralization/

Precipitation Unit) $ 1,320,000
B. Ohio Mobile Stabilization
System $ 374,400
Ohio Mobile Amalgamation Unit
Waste Matrix - Elemental Mercury & Debris with Mercury
Viable Option:
A. Ohio Mobile Chemical Treatment
System (Mobile Amalgamation
Unit) $ 132.000

Basis of Cost Estimates

The cost estimate for the Preferred Option was prepared by the FEMP
based on the actual project schedule. The cost of the sub-systems and
the comparison costs were developed using an average cost to treat per
unit volume for the project. No annualized costs were developed for the
~individual sub-systems due to uncertainties in the scheduling sequence
which will actually be used. The sequence will be determined following

treatment studies for waste categories.

A-46
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PO - TSCA Incinerator
Option Description

The TSCA Incinerator in Oak Ridge, Tennessee was chosen as the Preferred
Option for the FEMP liquid waste streams listed in the Background
Volume, Table 7. The TSCA Incinerator Preferred Option will be
implemented as part of the Liquid Mixed Waste Project.

The treatment processes necessary to treat the waste streams and meet
the LDR treatment standards are illustrated in:

1. Treatment Train C
2. Treatment Train E
3. Treatment Train K

These treatment trains and the LDR treatment standards are identified in
Appendix C.

Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams identified in
Table 7 of the Background Volume include the following:

TSCA Incinerator (Preferred Option)

Ohio Mobile Incinerator (Viable Option)

FEMP Rotary Kiln (Viable Option)

Savannah River Consolidated Incinerator Facility (Viable Option)
Mound Glass Melter

Mound - Packed Bed Reactor

INEL WERF Incinerator

~ The TSCA Incinerator was chosen as the Preferred Option for treatment of

organic liquid waste to meet LDR treatment standards. Use of the TSCA
Incinerator allows for timely, cost effective treatment. As part of an
ongoing project. treatment capacity at the TSCA Incinerator has been
negotiated by the FEMP. Supplemental information on the use of the TSCA
Incinerator is provided in Section 3.2.

The TSCA Incinerator is currently the only such facility approved by the
USEPA to accept CERCLA wastes (per 40 CFR 300.440). Wastes generated
during removal or remedial actions at the FEMP must be managed 1n a
facility approved for the acceptance of CERCLA wastes.

PSTP - Appendix A
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The identified waste streams are compatible with the Waste Acceptance

Criteria established for the TSCA Incinerator. The incinerator’s design
criteria were developed to accept FEMP mixed waste streams, including

these identified waste streams. These wastes are necessary to maintain

maximum utilization and efficiency of the facility. The incineration of '
these Tiquid waste streams will result in a significant reduction in

volume. The small volume of ash produced will require further treatment

(i.e., stabilization). L

The results of a computer modeling effort utilizing a validated
multicriteria analysis model indicate that incineration should be the
preferred technology and the use of the TSCA Incinerator shou]d be the
Preferred Optton for these waste streams.

The Ohio Mobile Incinerator was not chosen because it was the least cost
effective option evaluated. This option is not readily available and
would have lengthy delays in implementation and negative public
acceptance. Transportation Risk and Equity Issues for a mobile
incinerator ranked higher than the Preferred Option. but the overall
ranking was significantly lower. Implementation of this option for the
relatively small volume of wastes would push the current project
schedule into early 2000. Additionally, the cost of mobilization.
operation and decommissioning would far exceed current budget to
complete treatment using the PO.

The FEMP Rotary Kiln was not chosen because the facility has the same
deficiencies as the Ohio Mobile Incinerator. Considerable modifications

would be needed to retrofit the Rotary Kiln and would impact current

budget and schedules. Life-cycle cost analysis concluded that the cost

of retrofitting. start-up and D&D would be prohibitive. '

The Savannah River Consolidated Incinerator Facility (CIF) waé not
chosen because the facility does not have a RCRA permit to treat mixed
waste and is currently not operational.
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Evaluation of Viable Options | 6797

The following viable options were evaluated against the TSCA
Incinerator:

Ohio Mobile Incinerator
Savannah River CIF
FEMP Rotary Kiln

A comparison of these evaluations is summarized in Figure A-7. The
differences in ratings are discussed in the following paragraphs:

Ohio Mobile Incinerator - The Chio Mobile Incinerator. a concept
developed by the Ohio Work Group, consists of a vendor supplied thermal
destruction unit located at one or more of the Ohio sites for the
incineration of liquid organic mixed waste. No specific site(s) or
vendor(s) has been considered.

The Mobile Incinerator rated lower than the Preferred Opt1on in the
following criteria:

Public Acceptance - The local public is expected to react
negatively to the establishment of an incinerator at the FEMP.

Availability - An Ohio Mobile Incinerator for mixed waste is not
readily available. Procuring, permitting, and scheduling of a
mobile. incinerator is neither time nor cost effective. The TSCA
Incinerator is readily available and is being implemented through
an ongoing project at the FEMP. .

Schedule for Waste Treatment - The TSCA Incinerator is already a
scheduled, ongoing project at the FEMP. ‘Scheduling of a mobile
incinerator wouid greatly delay the timely completion of this
project. :

L1fe-Cyc1e Cost - The TSCA Incinerator is currently a funded,
ongoing project. A mobile incinerator would increase project
costs due to delays in schedule, permitting, transportation., and
storage, in addition to the procurement and engineering costs.

Savannah River CIF . The Savannah River CIF is a fixed thermal
destruction facility (rotary k11n) located on the Savannah River S1te in
Aiken, South Car011na

This option rated lower than the Preferred Option in the following
criteria.

Availability - The unit is not yet permitted to receive waste.

PSTP - Appendix. A
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Schedule - A schedule cannot be established for use of this unit
until a permit is obtained for unit operation and acceptance of
off-site wastes. The permitting process is estimated to take at
least two years. The FEMP Liquid Mixed Waste Project is scheduled
Eo ggmp]ete treatment of current waste 1nventomes by the end of
Y

Life-Cycle Cost - The TSCA Incinerator is current]y a funded, on-
going project. The Savannah River CIF would increase project
costs due to lack of permitting and absence of schedules, in
addition to transportation and storage costs.

FEMP Rotary Kiln - The FEMP Rotary Kiln is an existing unit located at
the FEMP. The FEMP Rotary Kiln was designed for the drying of low level
waste. Significant modifications would be necessary to treat mixed
waste. :

The Rotary Kiln rated Tower than the Preferred Opt1on in the following
criteria:

Public Acceptance - The local public is expeéted to react
negatively to the estab11shment of a thermal destruction unit at
the FEMP.

Availability - The Rotary Kiln has never been operational and was
not designed for the destruction of mixed LLW containing toxic
organics. The facility would require extensive modification to
meet regulatory requirements, including LDR treatment standards

Schedule for Waste Treatment - A schedule cannot be established
for the use of this unit until engineering design and construction
of the retrofitting necessary for the handiing of liquids and off-
gases, startup, treatability studies, and regulatory approval are
completed. Completion of these items is estimated to take at
least three years. greatly delaying the schedule of the FEMP
Liquid Mixed Waste Project.

L1fe-Cyc1e Cost - The Rotary Kiln would increase project costs due

- to delays in the schedule, permitting, transportation, storage,
engineering, and construction of necessary modifications to treat
mixed waste and final D& of the unit. The FEMP is an
Environmental Restoration site, and is in the process of final
restoration. The costs associated with the retrofitting, startup
and D&? of the Rotary Kiln are not a cost-effective investment of
capita

PSTP - Appendix. A
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Other Option Evaluations

In addition to the options which were evaluated above. the following
facilities were evaluated and removed from consideration due to the
reasons detailied below.

The Mound Glass Melter was not considered a viable treatment option due
to the severe feed rate limitation of the equipment. Processing of the
waste would take a minimum of 3 years if a 24 hour operation could be
maintained. The earliest the system would be available for processing
would be FY99.

The Mound Packed Bed Reactor was not considered a viable treatment
option due the severe feed rate limitations of the equipment (40
cc/minute).

The INEL WERF Incinerator was not considered a viable treatment option
due to the 11m1tat10ns of the site’s off-site acceptance of wastes for
the facility (5 m*/year).

: PSTP - Appendix.A
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Figure A-7

Comparison of Options for the TSCA Incinerator

Preferred Option ‘

CRITERIA TSCA OHIO MOBILE | SAVANNAH FEMP ROTARY
: - INCINERATOR | INCINERATOR |- RIVER CIF KILN
REGULATORY" COMPLIANCE H H H H
ENVIRONMENTAL / H oo H - H
PUBLIC HEALTH .
NON-OPERATIONAL H H H H
WORKER HEALTH & .
SAFETY
OPERATIONAL WORKER M M M M
HEALTH & SAFETY .
TRANSPORTATION RISK M H ‘M H
PUBLIC ACCEPTANCE M L M L
EQUITY ISSUES M H M H
VOLUME REDUCTION H H H H
SECONDARY WASTE H H H H -
GENERATION
DESTRUCTION, REMOVAL H H H . H
& DEMOBILIZATION - .
FLEXIBILITY H H H H
FINAL WASTE FORM H H H H
ABILITY TO BE SHIPPED H H _H H
SYSTEM : ' H H H H
IMPLEMENTABILIT
AVAILABILITY H M M M
SCALABILITY H H
SCHEDULE FOR WASTE H L , L
TREATMENT .
LIFE-CYCLE COST - H M M M
MARKET FOR TECHNOLOGY H H
PRIVATE SECTOR - L H L L
INVOLVEMENT
Treatment Selection Guide Rating (Table A-1)
H-High E | f ’
M - Medium PSTP - Appendix.A
L - Low,

A-52 # STP-001 Rev 1
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Cost Estimates
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A cost estimate was prepared only for the PO. TSCA Inciherator and the

other viable options.

TSCA Incinerator PO | Cost in Dollars ' -

Studies & Bench Scale 260.000
Production Facility 452,000
D&D 40,000
Total Cost 752,000

'NOTE: Pre]imﬁnary revision of project cost estimate.

TSCA Incinerator PO Annual Budget 1in Annual Budget in
Dollars Dollars -

YEAR | CAPITAL OPERATING
1 580000
2 172.000
TOTAL 752.000

NOTE: Project is assumed to treat current inventory only.

Ohio Mobile Incinerator I Cost in Dollars ' "
$

A11 costs excluding O&M 23,000,000
0&M/yr X 2.5yr 2.500.000
Total Cost _ 25,500,000

NOTE: Cost estimate used on INEL Interim Report Data.

Ohio Mobile Incinerator Annual Budget in Annual Budget in
Dollars Dollars

YEAR CAPITAL OPERATING

1 23,000,000 500,000

2 1,000,000

3 1,000,000

TOTAL 23,000,000 2,500,000

NOTE: . Project is assumed to treat current inventory only.

A-53
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Cost Estimates (Cont’d)

' Rotary Kiln ‘ | Cost in Dollars II '
Start-up 850,000 | ‘
0ff-gas system 2,000,000
0&M/yr 2.500,000
D&D 9,000,000
Total Cost | 14,350,000

NOTE: Cost estimate based on information provided by the FEMP.

Rotary Kiln Annual Budget in Annual Budget in
Dollars Dollars
YEAR CAPITAL OPERATING
1 2.000.000 850,000
2 : 1,250,000
3 - , 1,250,000
4 | - 9,000,000
TOTAL 2,000,000 12,350,000

NOTE: Project is assumed to treat current inventory only.

Savannah River Consolidated Cost in Dollars -
Incinerator Facility

A1l costs excluding transportation 7,700,000

($30/kg)

Transportation ' . - 85,000

Total Cost . 7,785,000

NOTE: -Cost estimate based on data from Oak Ridge PSTP. No annualized
cost estimate was prepared due to associated uncertainties.

PSTP - Appendix-A
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2.8 PO - Envirocare _ _ 6 4 9 7

Option Description

The Envirocare Option was chosen as the Preferred Option for the waste
streams listed in the Background Volume, Table 8. This option consists
of direct disposal of these waste streams at Envirocare in Clive, Utah
under the Non-LDR/< TSC Project. The waste streams in this project
either meet LDR treatment standards or have variances to LDR treatment
standards currently in effect.

Simple segregation, shredding and screening, and bulking activities will
occur on-site to prepare the wastes for shipment and disposal. Free
liquids will be eliminated from the containers prior to shipment.

The treatment process necessary to complete the project and ship for
disposal is illustrated in:

1. Treatment Train B

This treatment train.and the LDR treatment standards are identified in
Appendix C. : :

Option Evaluation Summary

This project consists of bulking activities and waste processing for the
purpose of disposal: therefore, an evaluation of alternative treatment
options was not prepared. _ :

Cost Estimates

- A cost estimate was prepared only for the PO (Envirocare).

Envirocare P.0. - I Cost in Dollars ‘ ' .
|l Studies & Bench Scale 435,000

Production Facility - 340,000
i D&M ' 840,000

Transportation ' ' ' 145,000

Total Cost ‘ 1,760,000

Basis for Cost Estimate

The cost estimate was prepared by the FEMP based on the existing project
schedules.

PSTP - Appendix.A
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Supplemental Information 67 97

Section 3.1 provides more information on the FEMP Minimum Additive Waste
Stabilization (MAWS) Facility. The MAWS Facility was previously
reviewed as an Ohio Option and had been identified by other DOE sites as
a potential preferred option during Ohio Work Group activities.
Currently the MAWS Facility has not been 1dent1f1ed ‘as a Preferred
Opt1on by any DOE site.

Section 3.2 provides the decision-making process utilized in determining
the FEMP mixed waste streams to be sent to the TSCA Incinerator. The
TSCA Incinerator has been chosen by the DOE as the Preferred Option for
the treatment of certain FEMP mixed waste streams. Other mixed waste

* streams, which could utilize incineration as a treatment technology,
have been directed toward alternate on-site treatment.

3.1 FEMP MAWS Facility

The MAWS process is a unique concept to minimize.waste volume by
blending different waste streams with minimum amounts of additives
without producing additional wastes as a by-product. The result
is a cost-effective waste treatment and disposal plan for Tow
level radioactive and mixed wastes.

The MAWS Facility consists of a pilot-scale 300 kilogram per day
vitrification unit, a one quarter cubic yard per hour soil washing
unit, and a 70 gallon per minute wastewater treatment system. The
vitrification unit uses electric current to reach a melter
temperature of about 1150°C. At this temperature, silica
containing materials start to form glass.

The FEMP is investigating future options for the use of the MAWS
Facility including:

o FEMP operation for the treatment of off-site mixed wastes;

° Relocation of the facility to another DOE site for treatment
of mixed wastes: and,

° Permanent closure of the MAWS Facility.

Issues/items which need to be resolved prior to treating mixed
waste in this process include, but are not limited to; :

Development of Waste Acceptance Criteria
Acceptance of off-site wastes for treatment
Stakeholder concerns
© Permitting -
Modifications of off-gas system
Training required to operate the facility
Space limitations
Plant 9 Decontamination and Decommissioning (D&D) plans

PSTP - Appendix.A
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“3.2 Incineration of FEMP Mixed Wastes

The FEMP has identified three groups of mixed waste streams which
may be treated by the incineration technology. These groups
include organic 1iquids (including liquid secondary wastes
generated from the Chemical Treatment Project), aqueous Tiquids
and solids/1iquids with metals and organics. The FEMP has chosen
the TSCA Incinerator as the Preferred Option for the treatment of
only organic liquids and liquid secondary mixed wastes.
Alternative treatment methods were chosen for aqueous 1iquids and
solid/1iquid with meta]s and organics in order to address equity
issues.

There are several benefits in addressing equity 1ssues by sending
only the organic 1iquids to the TSCA Incinerator:

° Sending only organic ‘liquids limits the quantity of waste
shipped out of state for treatment and disposal.

° Incineration of organic liquids results in significant
volume reduction and generates a limited quantity of ash
requiring further disposition. '

The quantity of ash generated as a result of incinerating solids
is greater and the volume reduction achieved is significantly less
compared to 1iquid waste. The aqueous liquids will be treated by
the FEMP WWTS. These liquids will be acceptable at the FEMP WWTS
and the treated 1iquids will be d1scharged under the existing
NPDES permit.

PSTP - Appendix-A
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Table 3.2.1 lists the FEMP mixed wastes which were considered for
treatment at the TSCA Incinerator. The waste streams are
organized in the table by treatment trains as illustrated in
Appendix C. Volumes include current volume and 5-year generation
rate projections.

Table 3.2.1

FEMP Mixed Wastes Considered for Treatment
at the TSCA Incinerator
(Incincerable Waste)

Treatment Trains Volume (m®) : Preferred Option
A 26.3 Wastewater Treatment
c - 346 " TSCA Incinerator
E* 51 ' TSCA Incinerator
G , 375 Ohio Mobile Chemical
Treatment System
I 85.7 Ohio Mobile Chemical
‘ Treatment System
K 57.9 TSCA Incinerator
0.5 Ohio Mobile Chemical
- Treatment System
Secondary Waste ** 266 TSCA Incinerator
* The quantity represented for Treatment E accounts for only the

1iquid protion of the wastes. will be sent to the TSCA
Incinerator. For purposes of this discussion, volume represented
is the liquid volume.

**  Secondary waste will be generated as a result of Chemical
Treatment operations.

It should be noted that the other treatment trains did not consider the
TSCA Incinerator to be a viable option because the incineration process
provided 1ittle benefit either through volume reduction or hazardous
constituent destruction. .

The total quantity of mixed waste, including 5-year generation and
secondary waste projections considered for the TSCA Incinerator, was
1208 m*. By 1limiting the waste for the TSCA Incinerator to organic
Tiquids and secondary liquid waste streams, the quantity_of waste
designated for the TSCA Incinerator was reduced to 721 m or 60% of the
original volume considered. -These numbers do not include 2106 drums of
waste considered for disposition to the TSCA Incinerator which were -
eliminated since the submittal of the DSTP. These drums were eliminated
through project management efforts, including recharacterization and
shipment to permitted land disposal facilities prior to expiration of
variances. These efforts will continue throughout the 1ife of all the
mixed waste projects. ‘

: PSTP - Append.ix‘A
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Table 3.2.2 lists the treatment options evaluated for the three groups
of FEMP mixed wastes considered for treatment at the TSCA Incinerator.
The preferred option for each group of mixed waste is indicated by the
The basis for selection and elimination
of treatment, provided in detail in Appendix A, is summarized following

volume of waste to be treated.

Table 3.2.2.

Table 3.2.2

Treatment Options for

Potential TSCA Incinerator Mixed Waste

List of options considered

treatment of FEMP mixed waste

Organic
Liquids

Aqueous
Liquids

Solids/Liquids
w/ Metals and
Organics

e

Ohio Mobile Incinerator X X
Mound Packed Bed Reactor X
'FEMP Rotary Kiln

FEMP UNH or HF Neutralization X X
/ Precipitation - ¢

TSCA Incinerator 721 m X X
INEL WERF Incinerator X

Savannah River CIF X

Evaporation (PORTS) X X
Ohio Mobile Chemical Treatment X 461 mw’
System * ( '
Ohio Mobile Stabilization X
System

Portsmouth WWTS (includes X X
Physical/Chemical Treatment:

Carbon. Treatment)

FEMP WWTS (includes Plant 8 26.3m X
VOC, FEMP AWWT) /

Mound Glass Melter ' X

X
m

- Indicates options evaluated for these wastes.
- Indicates volume of waste to be treated by the Preferred Option
for each FEMP waste stream group.

* Chemical Treatment consists of six primary treatment technologies

Deactivation
Macroencapsulation

Amalgamation

STAEALRE S TN

Chemical Oxidation/Wet Air Oxidation

" "Pressurized Container Puncture Unit ~
Neutraiization/Precipitation

A-59
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ORGANIC LIQUIDS AND LIQUID SECONDARY WASTES - PREFERRED OPTION: TSCA
INCINERATOR :

Basis

Basis

for Preferred Option selection:

Incineration of these waste streams meets the LDR treatment
standards.

The TSCA Incinerator is currently approved by the U.S.EPA to
accept CERCLA wastes (per 40 CFR 300.440). Wastes from the FEMP
removal and remedial actions must be managed in a facility
approved for the acceptance of CERCLA wastes.

The identified waste streams are compatible with the waste

Acceptance Criteria established for the TSCA Incinerator. The
TSCA Incinerator design criteria were developed to accept FEMP
mixed waste streams, including these identified waste streams.

The results of a computer modeling effort utilizing a validated
multicriteria analysis model designed by Martin Marietta Energy
Systems Inc., Oak Ridge National Laboratory, indicate that
incineration is the preferred technology option compared to other
options and the use of the TSCA Incinerator is the Preferred
Option.

Incineration of these liquid waste streams will result in a
significant reduction in volume with only a small volume of ash
produced requiring further treatment (i.e., stabilization).

The TSCA Incinerator currently has included these wastes in the
FY 95 burn schedule. These wastes are necessary to maintain
maximum utilization and efficiency of the facility.

for eliminating other options:

Some alternative options to the TSCA Incinerator that were
considered did not meet the LDR treatment standards for the
identified waste streams.

No other off-site incinerators that were investigated were
approved by U.S. EPA to accept CERCLA waste.

The cost of establishing and operating an on-site incinerator
would be prohibitive when compared to the use of the TSCA
Incinerator.

No other options were compatible with the current mixed waste
treatment schedules.

PSTP - Appendix. A
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AQUEOUS LIQUIDS - PREFERRED OPTION: FEMP WWTS

Basis

Basis

for Preferred Option selection:

The use of the FEMP WWTS will meet the LDR treatment standards for
the identified waste streams.

The identified waste streams will require little or no pre-
treatment to meet the FEMP WWTS waste acceptance criteria.

The FEMP WWTS 1is an existing, operating facility which will allow
for the timely and cost effective treatment of the 1dent1f1ed
waste streams.

for eliminating other options:-
Some of the treatment options considered would nbt'comp]ete1y
eliminate the need to use the WWTS for the final treatment and
disposal of the waste streams.

Other alternative treatment options were unable to meet the LDR
treatment standards for the identified waste streams.

PSTP - Appendix.A
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SOLIDS/LIQUIDS W/ METALS AND ORGANICS - PREFERRED OPTION: OHIO MOBILE
CHEMICAL TREATMENT (CHEMICAL/WET AIR OXIDATION)

Basis for Preferred Option selection:

° The Preferred Option meets LDR treatment standards for the
identified waste streams.

'x There are vendor supplied, mobile units available for this
treatment option.

° Secondary waste streams that are produced by the Preferred Option
treatme?t technology are easily managed for treatment and
disposal.

Basis for eliminating other options:

° Other alternative treatment options considered were unable to meet
the LDR treatment standards for the identified waste streams.

° Incineration of the identified waste streams would generate larger
volumes of ash relative to the incineration of organic liquids
which would require treatment and disposal.

The fo]]owihg provides a graphic demonstration of the disposition of all
FEMP mixed wastes, including those considered for the TSCA Incinerator.

° Figure 3.2.1, Mixed Waste Disposition, exhibits the portions of
FEMP mixed wastes designated for the TSCA Incinerator and all
‘other treatment options.

° Figure 3.2.2, Waste Disposition Per Preferred Option. exhibits the
relative volumes of FEMP mixed wastes designated for each
treatment option.

° Figure 3.2.3. Incinerable Waste Disposition, exhibits all those
FEMP mixed wastes which could be incinerated at the TSCA
Incinerator-and those portions of that total volume which are
designated for treatment by alternative Preferred Options.

PSTP - Append'i-x4A
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Appendix A, PSTP Development
Framework Applications

Appendix A presents an evaluation of treatment options considered viable for
the FEMP mixed waste streams. Viable options were further evaluated to
develop Preferred Options (POs) for all FEMP mixed waste streams.

The Treatment Selection Guides, prepared by the DOE FFCAct Task Force, -
provided a 1ist of general selection guides for use by all sites to add
uniformity to the evaluation of treatment options and the selection of
preferred options. The Treatment Selection Guides were divided into sub-
elements to ensure that evaluations of treatment effectiveness and other
criteria were assessed in a comparable manner between sites. Sub-elements
included the following: Regulatory Compliance, Environmental Health and
Safety, Treatment Effectiveness, Implementability, Stakeholder Concerns, Life-
Cycle Cost, and Technology Development.
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1.0 Evaluation Process and Methodology

® -

1.1 Treatment Selection Guides

Alternatives Identification and Evaluation
_ 2.1
2.2

2.3
2.4
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APPENDIX A
PSTP DEVELOPMENT FRAMEWORK APPLICATIONS

Evaluation Process and Methodology

The FEMP PSTP includes 324 waste streams categorized in 44 treatability
groups. The treatment needed to meet regulatory requirements and safely
handle the radionuclide content of these mixed low level waste streams
is varied and in many cases multiple treatment options are possible.

The FEMP grouped these waste streams with like treatment needs and
evaluated the waste with currently planned treatment. The management

-process for assigning waste streams to current projects is described in

Section 2.4.1 of the Background Volume. The steps or treatment
processes needed to treat a group of waste streams were linked together
and diagramed in treatment trains to illustrate how these wastes can be
treated. Treatment train illustrations are located in Appendix C.

Appendix A provides detailed evaluations of the treatment options
identified in the series of FFCAct documents, Conceptual Site Treatment
Plan, Draft Site Treatment Plan, and those developed from the meetings
and work group activities of all the Ohio sites.

Each Ohio site evaluated the treatment options for mixed waste from two
perspectives. The first was from a statewide perspective and is
discussed in Appendix B. The second was from a site specific
perspective. The FEMP site specific evaluation process included the

" following:

A. The process began by identifying the on-site, existing, and
planned treatment facilities which are potential treatment options
for mixed waste. Initially these options were Tisted without
regard to regulatory/permit concerns or modifications required to
actually treat mixed waste.

B. Viable treatment options identified in the Conceptual Site
Treatment Plan were considered for further evaluation.

C. The FEMP mixed waste treatment activities, either in progress or
planned, were also considered viable treatment options. These
activities include RCRA Closure of Hazardous Waste Management
Units and CERCLA Removal Actions.

' PSTP - Appendix A
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Selection Guides" prepared by the DOE FFCAct Task Force, March 1, 1994,
Revision 0 (Table A-1). Regulatory Compliance and Environmental Health
and Safety (EH&S) criteria were established as threshold criteria. The
threshold criteria were evaluated on the basis of being met or not being
met. A technology did not proceed further in the evaluation process if
it could not meet the threshold criteria. Additionally, criteria which
cause a treatment technology/facility to be seriously deficient in
treatment capability or capacity were utilized to eliminate an option on
a case-by-case basis. ' '

Viable treatment options were then evaluated using the "Treatment '

Reguiatory Compliance criteria include issues such as compliance with
ARARs under CERCLA, especially Land Disposal Restrictions, and
appropriate permit requirements under RCRA, CWA and CAA. The EH&S
criteria include issues such as assessments of risk associated with the
implementation of a particular treatment technology. These include
occupational safety and health issues, pollution issues, and mechanical
- and electrical hazard issues.  Other criteria which may eliminate
options from further consideration include. at a minimum, facility
capacity, capability, availability, and approval to treat CERCLA waste.

Ratings given to each treatment option were derived from the "Treatment

Selection Guides" illustrated in Table A-1. A more detailed explanation
of the rating for each viable option is given in the Options Evaluation

for the respective Preferred Option (PO) in, Section 2.0.

Cost estimates have been developed. to the extent possible, with
available information concerning a given treatment option. The cost
estimates are conservative estimates based on limited information and
are intended to be order-of-magnitude estimates for the purpose of
comparison between options. Cost estimates are based on "Interim
Report: Waste Management Facilities Cost Information for Mixed Low Level
Waste,” INEL, March 1994, actual FEMP project cost estimates, and
information obtained from other DOE sites, and the "Mixed Waste
Treatment Feasibility Study," Westinghouse Materials Company of Ohio,
March 1991.
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Treatment Selection Guides

The Treatment Selection Guides were prepared by the DOE FFCAct Task
Force (March 1, 1994, Revision 0). They provide a list of criteria for
all sites thus adding uniformity to the manner treatment options were
evaluated and Preferred Options were selected. The seven .criteria which
are used for this comparison are: '

Regulatory Compliance (threshold criteria)
Environmental Health and Safety (threshold criteria)
Treatment Effectiveness

Implementability

Stakeholder Concerns

Life-Cycle Costs

Technology Development

Regulatory Compliance and Environmental Health and Safety were
identified by the FEMP as threshold criteria. Options failing these
criteria did not proceed further in the evaluation process.

Each criteria was further divided into sub-elements which are identified

- to ensure that evaluations of treatment effectiveness and other guides

are assessed in a comparable manner from site to site. The sub-elements
are rated high (H), medium (M), and Tow (L) in accordance with the
specific criteria in each sub-element definition. These relative
ratings permit direct comparison within the various sub-elements. A
summary of treatment selection gu1des sub-elements, and ratings is
provided in Table A-1.

- These selection guides are representative of those currently in use

across the DOE complex and by some key stakeholders (e.g.. the Western
Governor's Association and the OEPA). The definitions of the primary
guides and their sub-elements are identified below.

1.1.1 Regu]atory Compliance

The regulatory compliance guide assesses the ease with which
process-specific regulations (e.g., federal, state, and local) and
commitments in compliance agreements or orders are satisfied. The
regulatory requirements include state and Tocal laws, USEPA-and
U.S. Department of Transportation (DOT) laws, and other laws that
specify requirements. Treatment options under consideration
should be developed to ensure that at a minimum the treated waste
meets LDR standards. (It is anticipated that options not meeting
regulatory requirements, either through standard application of
regulatory requirements or established variance procedures, .will
not pass a basic viability screening.) This parameter gives high
ratings to treatment options that have been previously permitted
and are relatively straightforward, and lower ratings to options
that require regulatory exemptions or demonstrations of
equivalency that may pose additional permitting difficulties.

PSTP - Appendix A
A-3 # STP-001 Rev 1

000<19



1.1.2 Environmental Health and Safety ‘

The environmental health and safety-guide gives high ratings to
options providing little or no additional risk to the industry
workers, the public, or the environment in general. This includes
all occupational safety and health issues, pollution issues,
mechanical and electrical hazard issues, and legally driven
issues.

Environmental/Public Health and Safety: This sub-element
assesses risk to all off-site populations due to routine
operations and potential accidents at a facility with the
proposed treatment option. This assessment includes routine
emissions (radiological and hazardous) from the facility
under normal operating conditions, under less than ideal
conditions (e.g., waste streams marginally characterized or
overly aggressive production schedules). and all accident
scenarios (both high probability/low consequence and low
probability/high consequence). -

~Non-Operational Worker Health and Safety: This sub-element
assesses occupation . risk to all on-site workers due to
activities exclusive of facility operations using the
proposed treatment option. Risks include those from
construction of the facility, non-routine maintenance (e.g.,
- substitution of technologies, equipment replacement, etc.),
and decontamination/decommissioning of the facility. ‘

Operational Worker Health and Safety: This sub-element
assesses the radiological and hazardous risks to all on-site
workers during operations at a facility with the proposed
treatment option including both routine operations and
accidents. Risks due to routine operations include
radiological and hazardous exposure during drum handling,
waste sorting, primary and/or secondary treatment, packaging
of the treatment residuals, and routine equipment
maintenance. Risks due to accidents include radiological
and hazardous exposure resulting from equipment failure
(with possible associated fires and explosions) or worker
error. -

Transportation Risk: This sub-element assesses the
radiological and hazardous risks to workers and the public
posed by off-site transportation of mixed waste. Risks
include those from additional waste characterization
required for transportation, handling of waste containers
during certification and loading/unloading, fatalities and
accidents due to traffic accidents, and chronic and acute

. effects of exposure to radiological and hazardous ‘

-~ - - —-constituentsofthe-waste during—both-routine -operations-and- - - —
as a result of an accident.

. PSTP - Appendix A
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‘ , 1.1.3 Treatment Effectiveness

The treatment effectiveness guide assesses how well the proposed
treatment option performs technically and what the anticipated
advantages are compared to alternative treatment options.

Volume Reduction: This sub-element assesses the ability of
the treatment techncliogy or option to reduce volume of the
original waste. Ne: volume of residuals divided by net
input volume provides a measurable way to express this
factor. This sub-element provides a measure of the system’s
waste minimization as compared to other alternatives under
consideration. The determination of volume reduction should
include volumes of secondary waste generated during the
process.

Secondary Waste Generation: This sub-element assesses the
difficulty of managing contaminated material generated
during the treatment of primary waste. Secondary waste may
have additional chemical or other characteristics providing
new problems relating to treatment and disposal, including
contaminated filters, contaminated protective equipment,
swipes. used oil, and off-gases. The difficulty of meeting
any additional treatment requirements for treatment
residuals would be accounted for by ranking the sub-element
of destruction and removal efficiency. The value of this

' assessment should be weighed according to the level of
difficulty associated with managing the secondary waste.

Destruction, Removal, and/or Demobilization Efficiency:
This sub-element assesses the ability of the treatment
option to destroy or remove unwanted contaminants from the
waste stream or to reduce the potential hazard by 1so1at1ng
or rendering the hazardous constituents immobilized.

F]ex1b111ty This sub-element assesses the system’'s ability
to process a range of inputs with minimal effect on system
operations. This includes accommodating the expected waste
stream changes and daily variations as well as unanticipated
spikes in the waste stream rate and composition. A
treatment system that can accept a broad range of
treatability groups would be given a high flexibility
rating.
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Final Waste Form Performance: The treatment options for
evaluation should at a minimum be able to meet the LDR
treatment standards. This sub-element assesses the long-
term stability of the treatment residuals. or the difficulty
encountered in meeting post-treatment acceptance criteria
required to comply with disposal requirements. Although
disposal WACs have not been developed. the evaluation of
this sub-element should represent a first order
approximation of the closeness of the treatment residuals to
the anticipated disposal requirements. This evaluation may
include consideration of factors such as: compressive
strength; biological stability:; radiation stability;
resistance to thermal cycling; TCLP analysis results;
radionuclide leachability; and solubility.

Ability to be Shipped: This sub-element assesses the amount
of additional treatment required to make the treatment
residuals meet shipping requirements.

PSTP - Appendix A
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1.1.4 Implementability

The implementability guide assesses the ease and 1ikelihood of
bringing a treatment facility or technology into operation within
the proposed schedule and estimated cost. It gives high ratings
to'existing or proven treatment technologies and options and lower
ratings to new or unproven technologies. Existing facilities
should use this guide to evaluate the availability of capacity to
meet the specific treatment requirements. Implementability guides
give high ratings to technologies that can be designed, built,
demonstrated, and put into production within specified schedules
while exhibiting high Tevels of maturity, development, and
availability.

System Implementability: This sub-element assesses the ability to
build, construct. or implement the treatment option on the site.
The demonstrability of the system is assessed by the ratio of the
number of process sub-elements previously demonstrated and
validated in both actual and similar environments to the total
number of sub-elements in the treatment system. The technical
analysis of alternatives should not be based on the presumed
performance of untested methods. An estimate of the probability
of failure, in either qualitative or quantitative terms, should be
made for each component technology and for the complete
alternative process.. The ranking of this sub-element should give

. preference to techno]og1es proven nffect1ve under conditions

similar to those anticipated.

Availability: This sub-element assesses the fraction of time the
system is available, considering labor and materials as well as
the frequency and complexity of necessary maintenance.
Availability is decreased by technologies requiring frequent or
complex operation and maintenance activities as opposed to
technologies requiring straightforward (1ess) operation and
maintenance. ‘

Scalability: This sub-element assesses the ability to transfer the
technology from bench scale or demonstration testing to full scale
operation or vice versa. It also addresses the ease with which a
treatment system or technology can be scaled up to a larger
capacity or down to a smaller capacity. '

Waste Management Schedule: This sub-element assesses the time
required to process the waste, including special studies, design,
demonstrations, construction, permitting, and any other steps that
may be requ1red to complete treatment of the waste. The sub-
element is also affected by facility capacity limitations where a
waste stream may not be able to be treated for a lengthy period of
time.
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1.1.5 Stakeholder Concerns : ‘

The stakeholder concerns guide assesses the ability of the
treatment option to sat1sfy concerns of the stakeholders.
Recognition of stakeholder’s concerns is important to the progress
of DOE’s waste management program and successful achievement of
target dates. Stakeholders may include the local public, public
near the intermediate and final destinations of the waste, state
and local governments, Indian tr1bes Congress, Department of
Defense (DOD), and industry. :

Equity Cbncerns This sub-element assesses the 1ikelihood that-
equ1ty concerns in the part of the site’s regu1ators will affect
the pilans for the facility.

Public Acceptance: This sub-element assesses the acceptability of
the plan and schedules by stakeholders, as well as the adequacy of
the stakeholders involvement. A potent1a1 for political
controversy may affect public acceptance and the public’s
perceptions of a process could affect its use, as could tribal
rights and future land users associated with technology
demonstration, deployment, and socioeconomic interests.

1.1.6 Life-Cycle Cost

The Tife-cycle cost guide includes all factors relating to the .
1ife-cycle, maintainability, and the expected lifetime of a -
proposed system. The cost estimates are based on "Interim Report:
Waste Management Facilities Cost Information for Mixed Low Level
Waste”, INEL, March 1994, actual FEMP project cost estimates,
information obtained from other DOE sites and the "Mixed Waste
Treatmegg4Feasib111ty", Westinghouse Materials Company of Ohio,
March 1994. :

1.1.7 Technology Deve]opmenf

The Technology Development guides encompass privatization concerns
to be considered when evaluating technology development options.
This guide assesses the value of a technology -development act1v1ty
or program to the commercial sector.

Market for Technology: This sub-element assesses the market
inside and outside of the DOE complex for the option under
consideration. This assessment includes determination of whether
the development would be beneficial to others or whether there is
a potential for commercialization of the technology or facility.

Private Sector Involvement: This sub-element assesses the
. potential for private sector involvement in the development

- ~—and marketing of "the proposed process in a teaming =~

arrangement with DOE. The desire of a private company to

develop or assist-in the development of a process increases -

the desirability for the development of that process. ‘

- Technologies and facilities may be developed and privatized .
by DOE to be operated by the private sector.
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Alternatives Identification and Evaluation

Detailed evaluations of the eight DOE Preferred Options (POs) for the
FEMP waste streams are presented in Sections 2.1 through 2.8. At the
FEMP. projects will be used to implement POs. Projects are the
management tool for planning, budgeting, and scheduling implementation
of a Preferred Option. A project may contain one or more preferred
option(s). Cost estimates and scheduling information for FEMP waste
streams were developed using project costs. The Preferred Options are
Bresented with the FEMP projects which impTement each of the Preferred
ptions. : .

2.1 PO - Hydrofluoric Acid (HF) Neutralization System
Option Description

The Hydrofluoric Acid (HF) Neutralization System was chosen as the
Preferred Option to treat the waste stream listed in the
Background Volume, Table 1. This system will be implemented
through the HF RCRA Closure Project which-is being conducted as a
RCRA Closure of a Hazardous Waste Management Unit (HWMU). The
Closure Plan and Information Data (CPID) which describes the HF
Neutralization System was approved by the OEPA in February 1995.

The system for the treatment of the HF will consist of elementary
neutralization in an existing tank by the addition of a lime
slurry. The neutralized solids will be filtered, dried, and
managed as low level waste. The filtrate will be processed
through the FEMP Wastewater Treatment System (WWTS) for discharge
under the existing NPDES permit.

The treatment process(es) necessary to treat the waste stream and
meet the LDR treatment standard is illustrated in:

-

1. Treatment Train O

This'treatment'train and the LDR treatment standard are identified
in Appendix C.

Option Evaluation Summary

The HF Neutralization System is an active RCRA Closure and
therefore was chosen as the PO for this waste stream. Equipment
necessary for this project exists on-site and is available for the
processing of this waste stream. Impiementation of this option
will meet the LDR treatment standard for this waste stream.

The evaluation of the HF Neutralization System against other
options was completed in the Closure Plan process. The CPID for
this project is available in the Public Reading Room at the PEIC,
10845 Hamilton-Cleves Highway. Harrison, Ohio, 45030.

PSTP - Appendix.A
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Cost Estimate

A cost estimate was prepared for the Preferred Option. ‘
HF RCRA Closure * | | Cost in Dollars A l
RCRA Closure Planning 206, 330.
Bench-Scale Testing 39,558
Engineering Design - 383.193
Construction and Testing 363,691
System Operation : 228,310
Closure Certification 7,850
Risk Budget. 35,000
Total Cost : 1,263,932

* The HF RCRA Closure is scheduled to be completed in FY 95,
As of the end of FY 94, $584,600 of the total estimated cost
has been spent.

Basis of Cost Estimate
The cost estimate was prepared by the FEMP based on the scheduled ‘
project completion in FY 95. The cost estimate includes

procurement, construction, treatment, waste handling and disposal,
and final closure of the HWMU.

PSTP - Appendix.A
A-14 # STP-001 Rev 1

(\l'j o

QQO0« A




2.2

» | | 6797

PO - Uranyl Nitrate Hexahydrate (UNH) Treatment System
Option Description

The Uranyl Nitrate Hexahydrate (UNH) Treatment System was chosen
as the Preferred Option to treat the waste stream listed in the
Background Volume, Table 2. This system is being implemented
through the UNH Neutralization System Project which is being
conducted under CERCLA Removal Action #20. Facilities for
treatment exist at the FEMP and are currently being upgraded prior
to treating the UNH. Treatment will consist of neutralization and
precipitation followed by filtration to remove the solids.
Treatment of the aqueous portion will be-completed through the
FEMP WWTS and solids. w11] be managed as Tow level rad1oact1ve
waste.

The treatment process necessary to treat the waste stream and meet
the LDR treatment standards is illustrated in:

1. Treatment Train N

‘This treatment train and the LDR treatment standards are

identified in Appendix C.
Option Eva]uation Summary

The UNH Treatment System was chosen as the Preferred Option for
this waste stream to reflect the on-going CERCLA Removal Action
#20. Implementation of this Preferred Option will meet the LDR
treatment standards for the waste stream. Alternate options were
evaluated during the selection of a Preferred Option under the UNH
Removal Action process.

A revised schedule for the UNH project was submitted by the DOE to
the USEPA and the OEPA in February 1995. Revised schedule
information.has been incorporated into the Plan Volume. The
estimated cost of the UNH Neutralization System Project., based on
current project planning efforts, funding considerations, and OEPA
approval, is $14,400,000.
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Cost Estimate

A cost estimate was prepared for the Preferred Option. .
UNH Neutralization System I Cost in Dollars : “
Capital - 8,200,000 ' '
Operations 5.000,000
Disposal 1,200,000
Total Cost ' 14,400,000

Basis of Cost Estimate

These costs represent estimates based on current project planning.
Cost estimates are being revised to align with new schedules. No
annualized cost has been prepared, pend1ng schedule and cost
revisions.
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PO - Thorium Nitrate Treatment.System
Option Description

The Thorium Nitrate Treatment System was chosen as the Preferred
Option to treat the waste stream listed in the Background Volume,
Table 3. This system will be implemented through the Thorium
Nitrate RCRA Closure Project which is being conducted as part of a
RCRA Closure:-of a HWMU. A CPID is currently being developed for
this project.

A treatability study is underway to support selection of an
appropriate treatment process for the thorium nitrate. The study
is evaluating two processes: Neutralization/Stabilization and
Neutralization/Filtration.

Neutralization/Stabilization would blend the thorium nitrate
solution with a neutralizing agent. The neutralized product would
then be combined with an appropriate stabilizing agent to achieve
a dry non-reactive product. The product would be managed as Tow
level radioactive waste. Implementation of this process would

‘require the construction of a treatment. system. The primary

elements of the system would include: 1) agitated neutralization
tank, 2) thorium nitrate transfer piping and equipment, 3)
neutralization agent introduction equipment. 4) neutralized
product transfer equipment, 5) stabilization agent/blending
equipment and 6) containers and handling equipment for shipment

. and disposal of the stabilized product.

Neutralization/Filtration would transfer the thorium nitrate
solution to the neutralization tank in Plant 2/3. There the
solution would be blended with a neutralizing agent to achieve a
neutralized product. The product would then be pumped to Plant 8
for filtration. The resulting filter cake would be collected in
drums for disposal. The wastewater is processed through the FEMP
Wastewater Treatment System for discharge under the existing NPDES
permit. The primary elements of this treatment system would
encompass: 1) transfer piping and support equipment., 2) agitated
neutralization tank, 3) neutralized product transfer piping and
equipment, 4) staging and holding tanks, 5) filtration equipment,
6) container and handling equipment for shipment and disposal of
stabilized product: and 7) wastewater discharge system.

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is illustrated in:

1. Treatment Train P

This treatment train and the LDR treatment standards are
identified in Appendix C.
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Option Evaluation Summary

The Thorium Nitrate Treatment System is an active RCRA closure and
therefore was chosen as the PO for this waste stream. The

evaluation of treatment processes to be used to complete this

project is occurring through the closure process.

Cost Estimate

A cost estimate was prepared for the Preferred Option.

| Thorium Nitrate RCRA Closure | Cost in Dollars

Treatability " : 390,800 |
‘Project Management ) 161,000

Design : . 607,000 _

RCRA Closure/NEPA 115,000

Construction . : 1.460,000

Operations ' ' 692,000
Decontamination/Certification 438,000

Waste Management . 667,000

Total Cost 4,030,800

Basis of Cost Estimate

These costs represent preliminary estimates.. Funds have not been
allocated for this work. This estimate is subject to change after
bench scale testing has been completed and a specific treatment
alternative selected.
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PO - Wastewater Treatment

Option Description

Wastewater Treatment was chosen as the Preferred Option to treat
the various waste streams listed in the Background Volume, Table

4. The Preferred Option will only be used to treat agueous waste

streams. The Option will be implemented as part of the Liquid
Mixed Waste Project through utilization of the FEMP WWTS.

Some aqueous wastes may be directly. introduced into the FEMP WWTS.
Others may require pretreatment prior to introduction to the
system. Treatment of these waste ‘streams will occur in an
existing on-site facility. Liquids will be bulked, tested, and a
determination made whether they are acceptable for the FEMP WWTS.
The FEMP WWTS will receive only aqueous liquids that can
effectively be treated to meet the discharge 1imits of the
existing NPDES permit. ,

The treatment process necessary to treat the waste streams and
achieve the LDR treatment standards is illustrated in:

1. lTreatment Train A

This treatment train and the LDR treatment standards are
identified in Appendix C.

The FEMP WWTS is currently operating and capable of treating
aqueous waste streams to meet requirements of the NPDES permit.
The FEMP is currently working on consolidation and replacement of
the FEMP WWTS. The newly constructed wastewater treatment system,
the FEMP Advanced Wastewater Treatment (AWWT). initiated start-up
activities in January 1995.

Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams
identified in Table 4 of the Background Volume include the
following:

FEMP Wastewater Treatment System (Preferred Option)
Ohio Mobile Incinerator (Viable Option)

Portsmouth Wastewater Treatment System (Viable Option)
Ohio Mobile Chemical Treatment System (Viable Option)
Portsmouth Evaporation

FEMP UNH Treatment System

Portsmouth Metal Remova]/Stabi]ization

TSCA Incinerator

FEMP Hydrofluoric Acid Neutra11zat1on System
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The FEMP WWTS was chosen as the Preferred Option because it is
currently operating and capable of treating aqueous waste streams
to meet requirements of the NPDES permit. It is the most cost
effective treatment option for the FEMP waste. The mixed waste
will not require transportation to an off-site facility.
Supplemental information on the basis for selection of the FEMP
WWTS is provided in Section 3.2.

The Ohio Mobile Incinerator was not chosen because it is the least
cost effective option considered. The option is not readily
available, lengthy delays are expected in implementation, and
public acceptance is expected to be negative.

The Portsmouth Wastewater Treatment System was not chosen because
it would incur additional risks due to transportation to an off-
site location, equity issues would need to be addressed and it

" could have lengthy delays in implementation.

The Ohio Mobile Chemical Treatment System was not chosen because
the technology would not significantly reduce the volume of mixed
waste, waste from the system would require additional treatment
and it would be more expensive than the current FEMP WWTS.

Evaluation of Viable Options
The following viable options were evaluated against the FEMP WWTS:
Ohio Mobile Incinerator

Portsmouth Wastewater Treatment System
Ohio Mobile Chemical Treatment System

A comparison of these evaluations is summarized in Figure A-4.
The differences in ratings are summarized below:

Ohio Mobile Incinerator - The Ohio Mobile Incinerator is a concept
developed by the Ohio Work Group and consists of a vendor supplied
thermal destruction unit to be located at one or more of the Ohio
sites for the incineration of mixed waste. No specific site(s) or
vendor(s) has been considered.

The following criteria rated lower than the Preferred Option:

Public Acceptance - The local public is expected to react
negatively to the establishment of an incinerator at the
FEMP or elsewhere in Ohio.

Availability - Establishment of a mobile incinerator would
require addressing permitting issues. contracts. and
mobilization of the equipment.
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Schedule for Waste Treatment - The establishment of a mobile
incinerator is estimated to take no less than three years
for permitting, procurement, and construction. The FEMP
WWTS is currently available and would support the schedule
of the current project.

Life-Cycle Cost - A mobile incinerator would incur
significantly higher cost due to procurement and
mobilization.

Portsmouth Wastewater Treatment System - The Portsmouth Wastewater
Treatment System (WWTS) consists of a new (to be constructed)
facility located at the Portsmouth Gaseous Diffusion Plant in
Piketon, Ohio.

The Portsmouth WWTS rated lower than the Preferred Option in the
following criteria.

Transportation Risks - Additional risks would be incurred
due to off-site transportation of the waste.

Public Acceptance - Portsmouth stakeholders would Tikely
have a negative reaction to receiving waste from another
site when treatment is read11y available at the generator’s
site.

Equity Issues - Sending the waste to another facility raises
potential reg1ona1 equity issues.

. Schedule for Waste Treatment - Availability of the unit to
treat FEMP waste would negatively impact current project
scheduling. Permitting of the unit to accept off-site
wastes would severely impact scheduling.

Ohio Mobile Chemical Treatment System - The Ohio Mobile Chemical
Treatment System is a concept developed by the Ohio Work Group
consisting of various units described in Section 2.6. The units
would be located at one or more of the Ohio sites. No specific
site(s) or vendor(s) has been considered. :

The following criteria rated lower than the Preferred Option:

Volume Reduction - The volume of waste for disposal would
not be significantly reduced.

Secondary Waste Generation - Secondary waste requiring
additional treatment would be generated.

Life-Cycle Cost - Chemical Treatment would incur higher cost
to establish on-site.
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Other Option Evaluations

In addition to the options which were evaluated above, the .
following facilities were removed from consideration due to the
inability to meet LDR treatment standards for the waste streams:

Portsmouth Evaporation

FEMP UNH Treatment System

Portsmouth Metal Removal/Stabilization

FEMP Hydrofluoric Acid Neutralization System

The TSCA Incinerator was not evaluated further due to equity
issues. The use of the TSCA Incinerator creates the potential for
state-to-state equity issues between Ohio and Tennessee.
Therefore, only on-site and in state options were evaluated for
the identified waste streams. Supplemental information supporting
this option evaluation is provided in Section 3.2.
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Figur‘é A-4 ‘ 6 (4 9 (4

Comparison of Options for Wastewater Treatment
Preferred Option

CRITERIA FEMP | OHIO MOBILE | PORTS | OHIO MOBILE
. WWTS | INCINERATOR | WWTS | CHEMICAL TREATMENT
SYSTEM
REGULATORY H Ho H H
COMPLIANCE
ENVIRONMENTAL/ H H H | H
PUBLIC “HEALTH
NON- OPERATIONAL H H " H H o
WORKER HEALTH AND -
SAFETY
OPERATIONAL WORKER Mo M M M
HEALTH AND SAFETY
TRANSPORTATION RISK H H M H
PUBLIC ACCEPTANCE H L M H
EQUITY ISSUES H H M H
VOLUME REDUCTION H H H M
SECONDARY WASTE H H H <M
GENERATION
DESTRUCTION, H H H H
‘ - || REMOVAL & :
DEMOBILIZATION
FLEXIBILITY M H M H
FINAL WASTE FORM H H H H
ABILITY TO BE H H H : H
SHIPPED
SYSTEM H H H H
TMPLEMENTABILITY :
AVAILABILITY H M H
SCALABILITY H . H H
SCHEDULE FOR WASTE H M 1 M H
TREATMENT
LIFE-CYCLE COST H L H M
MARKET FOR H H H . H
TECHNOLOGY
PRIVATE SECTOR L H L H
INVOLVEMENT |
| ‘ Treatment Selection Guide Rating (Table A-1)

H - High

M - Medium - PSTP - Appendix.A

L - Low , A-23 . : # STP-001 Rev 1
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Cost Estimates *

Cost estimates were prepared for the Preferred Option and viable

options.

" FEMP WWTS 'l Cost in Dollars |

Treatment cost ($3/m’)

100

!

Total Cost

100

Note: Cost estimate based on actual treatment costs.

Treatment cost ($69,000/m’)

" OHIO MOBILE INCINERATOR | Cost in Dollars I

1,393.800

Total Cost

1,393,800

Note:s Cost estimate based on INEL Interim Report data.

used is estimated cost for a small generator.

The cQst

PORTS WWTS - | Cost in Dollars » |

Treatment cost ($475/m°) 10.000
Transportation 2,000
Total Cost 12,000

Note: Cost estimate is based on cost data from Portsmouth PSTP

(per Radian Corporation).

| OHIO MOBILE CHEMICAL TREATMENT | Cost in Dollars "

Treatment cost ($27.500/m°)

555,500

Total Cost

555,500

Note: Cost. is based on>estimated project cost to treat per unit

volume.

o A1l costs represent the total cost for treatment. The treatment is
assumed to be completed™in one year. therefore the total cost is equal

to an annualized cost.
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PO - Ohio Mobile Stabilization System
Option Description

The Ohio Mobile Stabilization System was chosen as the Preferred
Option to treat the waste streams listed in the Background Volume,
Table 5. The Ohio Mobile Stabilization System is the FEMP
implementation of the Ohio Option and will primarily use

. cementation to meet LDR treatment standards.

The FEMP, Portsmouth, RMI and USEC have wastes for which
stabilization has been identified as the Preferred Option.
Engineering and treatability study information for mobile
stabilization will be shared with the other sites as an
alternative to transportation of wastes to those sites for
treatment. As procurement specifications are developed. that
language will be shared with other Ohio sites.

In addition to FEMP mixed wastes, Battelle has identified a small
volume of mixed waste to be treated at the FEMP, using the Ohio
Mobile Stabilization System Preferred Option.

The treatment processes necessary to treat the waste streams and
meet LDR treatment standards are illustrated in:

1. Treatment Train D
2. Treatment Train E - (Solids portion only)

These treatment trains and the LDR treatment standards are
identified in Appendix C.

Options Evaluation Summary

Potential treatment options for FEMP mixed waste streams
identified in Table 5 of the Background Volume include the
following: ' '

Ohio Mobile Stabilization System (Preferred Option)
Ohio Mobile Chemical Treatment System (Viable Option)
FEMP UNH Treatment System . ,

FEMP Wastewater Treatment System

Portsmouth Evaporation

Mercury Treatment

Ohio Mobile Incinerator

Mound Packed Bed Reactor

Portsmouth Biological Treatment

TSCA Incinerator o

FEMP MAWS

The Ohio Mobile Stabilization System was chosen as the Preferred
Option because LDR requirements can be met for these mixed waste
streams using available, proven technology and existing mobile
vendors. Additionally, it is the most timely and cost effective
treatment of all the options identified and evaluated. The
Stabilization Project is currently in the treatability study phase
with treatment planned for 1995.
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The Ohio Mobile Chemical Treatment System was not chosen because

it will require an additional treatment step, is less cost-

effective, and may require additional delays in implementation

relative to the Ohio Mobile Stabilization System. A ‘

Evaluation of Viable Options

The following viable option was evaluated against the Ohio Mobile
Stabilization System: ,

Ohio Mobile Chémica] Treatment System

A comparison of this evaluation is summarized in Figure A-5. The
differences in rating are summarized below:

Ohio Mobile Chemical Treatment System - The Ohio Mobile Chemical
Treatment System is a concept developed by the Ohio Work Group
consisting of various units described in Section 2.6. The units
would be located at one or more of the Chio sites. . No specific
site(s) or vendor(s) has been considered. :

This system rated Tower than the Preferred Option in the following A
criteria.

Destruction, Removal, and Demobilization - These waste
streams would require stabilization as a secondary treatment
to meet disposal facility waste acceptance criteria if
treated through the Ohio Mobile Chemical Treatment System.

Schedule for Waste Treatment - Adding the additional step of
chemical treatment would unnecessarily extend the schedule
for these waste streams to be treated.

Life-Cycle Cost - The chemical treatment process is an order
‘of magnitude less cost effective than the Preferred Option
of stabilization.
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Other Option Evaluations”

In addition to the options which were evaluated above,
the following facilities were evaluated and removed
from consideration due to the inability to meet the
LDR treatment standards:

FEMP UNH Treatment System

FEMP Wastewater Treatment System
Portsmouth Evaporation

Mercury Treatment

Ohio Mobile Incinerator

Mound Packed Bed Reactor
Portsmouth Biological Treatment
TSCA Incinerator

The MAWS option was not evaluated due to limitations in the
process rate. The volume of FEMP wastes would require
approximately 10 years to treat through the MAWS unit. The
current project schedule is for treatment to be accomplished in
one year. Supplemental information on MAWS is provided in Section
3.1. ‘
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Figure A-5

Comparison of Options for Ohio Mobile Stabilization System
Preferred Option

CRITERIA OHIO MOBILE OHIO MOBILE CHEMICAL
STABILIZATION SYSTEM | TREATMENT SYSTEM
REGULATORY COMPLIANCE H H
ENVIRONMENTAL /PUBLIC HEALTH H H
NON-OPERATIONAL WORKER Ho H
HEALTH AND SAFETY |
OPERATIONAL WORKER HEALTH N M
AND SAFETY
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION L L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
DEMOBILIZATION
FLEXIBILITY H H
FINAL WASTE FORM H H
ABILITY TO BE SHIPPED H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY . H H
SCHEDULE FOR WASTE H L
|| TREATMENT
LIFE-CYCLE COST | H
MARKET FOR TECHNOLOGY H | H
PRIVATE SECTOR INVOLVEMENT H H

Treatment Se]ection_Guide Rating (Table A-1)

H < High |
M - Medium ' ‘ : : PSTP - Appendix A

L - Low . ; A-28 # STP-001  Rev 1
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Cost Estimates . - 6797

Cost estimates were prepared for the Ohio Mobile Stabilization System
and Ohio Mobile Chemical Treatment System and are based on actual

‘ project cost estimates. Annualized costs were developed based on the
respective project schedule presented in the Background Volume. LLW
disposal costs were not included in either estimate.

Ohio Mobile Stabjlization System l Cost in Dollars
| Studies & Bench Scale 750,000
Demonstration - 160,000
Production Facility ' 810,000
0&M 1,330.000
Total Cost . 3,050,000
Ohio Mobile Annual Budget in Annual Budget in
Stabilization System Dollars Dollars
YEAR CAPITAL OPERATING
1 | ' 910,000
2 - 2,140,000
‘ Ohio Mobile Chemical Tr‘eatment .Cost in Dollars
" System
Treatment cost ($27.500/m) | 10,752,500 |
~ | Tota cost | 10,752,500 |
Note: Treatment cost per unit volume based on actua] project cost
estimate. ‘
Ohio Mobile Chemical Annual Budget in Annual Budget in '
Treatment System Dollars Dollars
YEAR CAPITAL OPERATING
1 L | 2,688,125
2 . 2.688.125
3 : : 2,688,125
4 2,688,125

Note:. Treatment cost based on calculated treatment cost per unit
volume. ’
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PO - Ohio Mobile Chemical Treatment System
Option Description

The Ohio Mobile Chemical Treatment System was chosen as the
Preferred Option to treat the waste streams listed in the
Background Volume, Table 6. These waste streams-are scheduled for
treatment under the Chemical Treatment Project using currently
available technoiogies ana existing mobile vendors augmented by
existing on-site facilities. Utilization of the mobile vendor
option at the FEMP allows for timely input in managing the diverse
wastes involved in this project and limits transportation risks.
The Ohio Mobile Chemical Treatment System is the FEMP
implementation of the Ohio Option. The FEMP will share
engineering and other information with other Ohio DOE sites.

The Ohio Mobile Chemical Treatment System requires the utilization
of one or more technologies to adequately treat the wastes to meet
LDR treatment standards. The technologies require similar
equipment. The treatment technologies may include, but are not
limited to, the following:

Chemical/Wet Air Oxidation - used to destroy organics in
solid waste streams

Deactivation - used to treat reactive charactefistics of
waste, thereby creating a non-hazardous waste

Macroencapsulation - utilized as a means of immobilization,
primarily of metals waste

Pressurized Container Puncture Unit - used to puncture
aerosol cans and gas containers to facilitate removal of
liquid contents

Neutralization/Precipitation - used to treat acidic, caustic
and metals laden waste

Ama1gamat10n - used to treat elemental mercury and mercury
contaminated waste
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Ohio Mobile Chemical Treatment Sub-System Description

The Ohio Mobile Chemical Treatment System has been divided into
six sub-systems each of which implement one of the six treatment
technologies. The waste streams have been categorized into the
Ssix sub-systems based on LDR treatment standards. The six sub-
systems along with the waste category assigned to each are
discussed below.

Chemical/Wet Air Oxidation Unit - The general waste category
assigned to this sub-system is Solids with Organics. Processes
for treatment will be established following treatability studies
of various representative samples of wastes.

The treatment processes necessary to treat the waste streams and
meet LDR treatment standards are illustrated in:

1. Treatment Train G
2. Treatment Train 1

These treatment trains and the LDR treatment standards are
identified in Appendix C.

Deactivation Unit - The general waste category asstgned to this
sub-system is Reactive Metals. Deactivation is the LDR treatment
standard for these waste streams.

The treatment process necessary to treat the waste streams and
meet LDR treatment standards is illustrated in:

1. Treatment Train F ‘

This treatment train and the LDR treatment standards are
identified in Appendix C.

Ohio Mobile Macroencapsuliation Unit - The general waste category
assigned to this sub-system is Elemental Lead, Batteries & Debris
with Lead. Macroencapsulation will be utilized as a means of
immobilization for disposal of a limited number of waste streams.
Several of these waste streams (such as lead-acid and nickel-
cadmium batteries) have been identified to be recycled if
radiological decontamination can be accomplished. The Ohio Mobile
Macroencapsulation Unit is the "FEMP implementation of the Ohio
Option. Waste streams requiring macroencapsulation exist at the
FEMP, Battelle and Mound.

The treatment process necessary to treat the waste streams and
meet LDR treatment standards is illustrated -in:

1. Treatment Train J

This treatment train and the LDR treatment standards are
identified in Appendix—C: o e

‘/
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Pressurized Container Puncture Unit - The general waste category
assigned to this sub-system is Compressed Gas. There is a single
. waste stream of pressurized containers (i.e., aerosol cans) to be
- treated. The volume is currently a single drum. Five year volume
is calculated to be an additional 1 1/2 drums. No Ohio Option
exists for this sub-system. The unit is currently at the FEMP and
is operational. : ~

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is illustrated in:

1.~ Treatment Train L

* This treatment train and the LDR treatment standards are
identified in Appendix C.

Neutralization/Precipitation Unit - The general waste category
assigned to this sub-system is Solids/Liquids with Metals. This

general waste category consists of several waste streams.
Neutralization is the LDR treatment standard for one waste stream,
the others are concentration based.

The treatment process necessary to treat the waste stream and meet
LDR treatment standards is illustrated in: '

1. Treatment Train H

This treatment train and the LDR treatment standards are
identified in Appendix C.

Ohio Mobi]e Amalgamation Unit - The general waste category
assigned to this sub-system is Elemental Mercury & Debris with
Mercury. Amalgamation is the LDR treatment standard and will be
utilized to immobilize a number of waste streams. The Ohio Mobile
Amalgamation Unit is the FEMP implementation of the Ohio Option.
Waste streams requiring amalgamation exist at the FEMP, Batte]]e
Mound, Portsmouth and USEC.

The treatment process necessary to treat the waste streams and
meet LDR treatment standards is 111ustrated in:

1. Treatment Train M

This treatment train and the LDR treatment standards are
identified in further detail in Appendix C.
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Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams identified in
Table 6 of the Background Volume include the following:

Ohio Mobile Chemical Treatment System (Preferred Option)
Ohio Mobile Incinerator (Viable Option) .

- TSCA Incinerator (Viable Option) :
Ohio Mobile Stabilization System (Viable Option
Portsmouth Wastewater Treatment System
FEMP UNH Treatment System
FEMP Hydrofluoric Acid Neutralization System
Portsmouth Evaporation ' '
Mound Packed Bed Reactor
FEMP Wastewater Treatment System
LANL Mobile Amalgamation Unit
LANL Mobile Decontamination Trailer

The Ohio Mobile Chemical Treatment System was chosen as the Preferred
Option because this option allows for the treatment of the designated
waste to meet LDR treatment standards on-site with medium cost
effectiveness relative to other options. The use of the Ohio Mobile
Chemical Treatment System also provides an equitable solution for Ohio
and other states when comparing this option with out-of-state treatment
options. The Ohio Mobile Chemical Treatment System will treat debris
and solid waste which could potentially use incineration technologies.
Supplemental information supporting this option evaluation is provided
in Section 3.2. This option was chosen to-expedite the FEMP treatment
schedule. The FEMP has started the process for identifying vendors to
provide chemical treatment services.

The Ohio Mobile Incinerator Option was not chosen for those waste

~ streams identified for the Chemical/Wet Air Oxidation sub-system. This

option is the least cost effective and is expected to lack public
acceptance. '

The TSCA Incinerator option was not chosen because of potential state-
to-state equity issues. The TSCA Incinerator. is limited to the
incineration of liquid waste streams. Modifications to the TSCA
Incinerator in order to incinerate soft solids have been estimated at
$15,000,000. The modifications are not funded. Incineration of those
wastes identified for the Chemical/Wet Air Oxidation sub-system to treat
the hazardous component would receive less benefit in terms of volume
reduction and treatment residue relative to the incineration of organic
1iquids which have been identified for treatment at the TSCA
Incinerator. Ash and residue management at the TSCA Incinerator is
reduced significantly by reducing the solids content sent to the TSCA
Incinerator. Supplemental information on the decision-making process
utilized in determining the FEMP mixed wastes to be sent to the TSCA
Incinerator is provided in Section 3.2.
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Ohio Mobile Stabilization System was not chosen to treat waste
identified in the Ohio Mobile Chemical Treatment System because the
technology does meet the LDR treatment standards for all identified
waste. The option was only compared to three applicable sub-systems
within the Ohio Mobile Chemical Treatment System. This option was not
chosen for treating elemental lead, batteries., and debris with lead.
reactive metals, or solid/liquids with metals because of the volume
increase. the requirement of additional treatment steps. and
inflexibility of the system.
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Evaluation of Viable Options

The viable options evaluated for each sub-system are listed below.

Chemical/Wet Air Oxidation Unit
Waste Matrix - Solids with Organics

.Viable Option:

A. Ohio Mobile Chemical Treatment System
(Chemical/Wet Air Oxidation Unit)

B. Ohio Mobile Incinerator

C. TSCA Incinerator

Deactivation Unit
Waste Matrix - Reactive Metals

Viable Option:

A. Ohio Mobile Chemical Treatment
System (Deactivation Unit)

B. Ohio Mobile Stabilization
System

Ohio Mobile Macroencapsulation Unit
Waste Matrix - Elemental Lead. Batteries & Debris with Lead

Viable Option:

A. Ohio Mobile Chemical Treatment

System (Mobile Macroencapsulation Unit)
B. Ohio Mobile Stabilization

System

Pressurized Container Puntture Unit *
Waste Matrix - Compressed Gas

Viable Option:

A. FEMP Compressed Gas Puncture
Unit '

PSTP - Appendix-A
A-35 # STP-001 Rev 1

0C0<E




6797

Neutralization/Precipitation Unit
Waste Matrix - Solids/Liquids w/ Metals

Viable Option:

A. 0Ohio Mobile Chemical Treatment
System (Neutralization/
Precipitation Unit) ‘

B. Ohio Mobile Stabilization System

Ohio Mobile Amalgamation Unit *
Waste Matrix - Elemental Mercury & Debris with Mercury

Viable Option:

A. 0Ohio Mobile Chemical Treatment
System (Mobile Amalgamation Unit)

* Only one viable option'was,identified. No comparison evaluation
was performed.
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A comparison of these eva]uat1ons 1s summarized in Figures A- 6 1 through
A-6.4. The differences in ratings are discussed below.

Ohio Mobile Incinerator (Solids with Organics) - This option rated
Tower for treatment of solids with organ1cs in the following
criteria.

Public Acceptance - The general public within the vicinity
of the site is expected to react negatively to the
establishment of an incinerator at the FEMP.

Life-Cycle Cost - A mobile incinerator would 1ncur higher
cost to establish on-site.

TSCA Incinerator (Solids with Organics) - This option rated lower
for the treatment of solids with organics in the following
criteria.

Equity Issues - This option would create potential state-to-
state equity issues due to the treatment of waste at an out—
of-state DOE facility.

Ohio Mobile Stabilization System (Reactive Metals) - This option
rated Tower for treatment of reactive metals in the following
criteria.

Volume reduction - This option will increase the volume for
disposal.

Flexibility - Input criteria for this option is not diverse
enough to manage the variety of waste in this category.

Ohio Mobile Stabilization System (Elemental Lead, Batteries, and
Debris) and (Solids/Liquids w/Metals) - This option rated lower

for treatment of elemental lead. batteries, debris with lead, and
solids/1iquids w/metals than the Preferred Option in the fo110w1ng
criteria.

Volume reduction - This option will significantly increase
the volume for disposal relative to the Preferred Option.

Destruction, Removal, and Demobilization - It is uncertain
that this option will effectively immobilize the toxic
constituents. Additional treatment would be required to
treat this waste relative to the Preferred Option.

Flexibility - Input criteria for the option will require
significant physical treatment of the waste prior to
acceptance for stabilization.

I S
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~ Other Option Evaluations

In addition to the options which were =valuated above. the following
facilities were evaluated and removed irom consideration due to their
inability to meet LDR treatment standards for the waste streams:

Portsmouth Wastewater Treatment System

FEMP UNH Treatment System

FEMP Hydrofluoric Acid Neutralization System
Portsmouth Evaporation

Mound Packed Bed Reactor

FEMP Wastewater Treatment System

The LANL Mobile Amalgamation Unit was not evaluated based on lack of
availability for FEMP use. This unit will be dedicated for use by DOE
sites within the Albuquerque Field Office until the year 2005.

The LANL Mobile Decontamination Trailer was not evaluated based on lack
of availability for FEMP use. The unit has been deployed within the
Albuquerque Field Office DOE sites. There is no scheduled use of the
unit outside of these sites. _ ,

-
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Figure A-6.1

' | Comparison of Options for the Treatmént of
Solids with Organics

CRITERIA OHIO MOBILE CHEMICAL | OHIO MOBILE | TSCA
TREATMENT SYSTEM INCINERATOR | INCINERATOR
(CHEMICAL/WET AIR .
OXIDATION)
REGULATORY COMPLIANCE H , H H
ENVIRONMENTAL/PUBLIC ' H ‘ H H
HEALTH ’ _
NON-OPERATIONAL WORKER H H H
HEALTH AND SAFETY . :
OPERATIONAL WORKER HEALTH M : M M
AND SAFETY

TRANSPORTATION RISK
PUBLIC ACCEPTANCE
EQUITY ISSUES
VOLUME REDUCTION

SECONDARY WASTE
GENERATION

DESTRUCTION. REMOVAL &
DEMOBILIZATION

FLEXIBILITY

FINAL WASTE FORM
ABILITY TO BE SHIPPED
SYSTEM IMPLEMENTABILITY
AVAILABILITY
SCALABILITY

SCHEDULE FOR WASTE
TREATMENT

LIFE-CYCLE COST :
MARKET FOR TECHNOLOGY M M M

PRIVATE SECTOR
INVOLVEMENT
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Figure A-6.2

6797

Comparison of Options for the Treatment of

Reactive Metals

CRITERIA

OHIO MOBILE CHEMICAL
TREATMENT SYSTEM .
(DEACTIVATION UNIT)

OHIO MOBILE
STABILIZATION SYSTEM

REGULATORY COMPLIANCE

H

ENVIRONMENTAL/PUBLIC HEALTH

H

NON-OPERATIONAL WORKER HEALTH
AND SAFETY

H

OPERATIONAL WORKER HEALTH AND
SAFETY

TRANSPORTATION RISK

PUBLIC ACCEPTANCE

EQUITY ISSUES

VOLUME REDUCTION

SECONDARY WASTE GENERATION

DESTRUCTION, REMOVAL &
DEMOBILIZATION
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FLEXIBILITY

FINAL WASTE FORM

ABILITY TO BE SHIPPED

SYSTEM IMPLEMENTABILITY

AVAILABILITY

SCALABILITY

SCHEDULE FOR WASTE TREATMENT

LIFE-CYCLE COST

MARKET FOR TECHNOLOGY

PRIVATE SECTOR INVOLVEMENT
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Treatment Selection Guide (Table A-1)
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Figure A-6.3

Comparison of Options for the Treatment of
Elemental Lead, Batteries & Debris with Lead

CRITERIA OHIO MOBILE CHEMICAL | OHIO MOBILE
TREATMENT SYSTEM STABILIZATION
(MACROENCAPSULATION) SYSTEM

REGULATORY COMPLIANCE ‘ H H
ENVIRONMENTAL/PUBLIC HEALTH H H
NON-OPERATIONAL WORKER Hoo H
HEALTH AND SAFETY '
OPERATIONAL WORKER HEALTH M | M
AND SAFETY |
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION M L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
DEMOBILIZATION
FLEXIBILITY H oM
FINAL WASTE FORM H H
ABILITY TO BE SHIPPED H H
SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY | H H
SCHEDULE FOR WASTE H H
TREATMENT
LIFE-CYCLE COST H
MARKET FOR TECHNOLOGY | M
PRIVATE SECTOR INVOLVEMENT ' H

Treatment Selection Guide Rating (Table A-1)

H - High o - -

M - Medium : PSTP - Appendix.A
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Figure A-6.4 | 6797

Comparison of Options for the Treatrﬁent of

‘ | | Solids/Liquids w/Metals
CRITERIA OHIO MOBILE CHEMICAL OHIO MOBILE
TREATMENT SYSTEM STABILIZATION
(NEUTRALIZATION/ SYSTEM
PRECIPITATION)
REGULATORY COMPLIANCE H H
ENVIRONMENTAL/PUBLIC HEALTH Ho ,
NON-OPERATIONAL WORKER H H
HEALTH AND SAFETY |
OPERATIONAL WORKER HEALTH M | M
AND SAFETY _
TRANSPORTATION RISK M M
PUBLIC ACCEPTANCE H H
EQUITY ISSUES H H
VOLUME REDUCTION [l L
SECONDARY WASTE GENERATION H H
DESTRUCTION, REMOVAL & H M
* | DEMOBILIZATION
‘ FLEXIBILITY H M
" | FINAL WASTE FORM H H
~ |LABILITY TO BE SHIPPED H H
7 | SYSTEM IMPLEMENTABILITY H H
AVAILABILITY H H
SCALABILITY H H
SCHEDULE_FOR WASTE H H
TREATMENT
LIFE-CYCLE COST H
MARKET FOR TECHNOLOGY . M
PRIVATE_SECTOR INVOLVEMENT H

' Treatment Selection Guide Rating (Table A-1)

H - High
M - Medium PSTP - Appendix. A
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Secondary Waste Streams

As a result of chemical treatment of mixed waste, the original waste
volume is anticipated to double. This estimate represents the high end
of the anticipated waste volume increase range. Technology evaluation
and treatability testing are expected to demonstrate higher processing
efficiency. The treated waste form is anticipated to have a volume one
and a half times greater than the untreated waste form. The remaining
50% volume increase will result from generation of secondary mixed
waste. These secondary mixed wastes will be treated by other treatment.
identified in the PSTP. Figure 3.1.6A in the Background Volume provides
a graphic of the anticipated waste volume increases and the calculation
factors for estimating the quantity of secondary waste generation.

Note that secondary lTow level waste, such as personal protective
equipment generated from activities associated with bulking, packaging,
shipping and treatment of mixed waste on-site, is assumed to be equal to
five percent of the total waste to be processed.

Secondary waste streams from this project will be managed under the
Chemical Treatment Project as follows:

) Liquid waste is designated to be treated -at the TSCA Incinerator.

° Debris will be shipped directly for disposal at Envirocare or NTS.

° Fines will be managed in the Ohio Mobile Stabilization System
(Portsmouth). ’

PSTP - Appendix. A
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Cost Estimates

Cost estimates were prepared for the PO, Ohio Mobile Chemical Treatment
System, and for each sub-system in¢luding management of secondary waste.
No separate cost estimates were prepared for individual elements of the
treatment trains as these costs are reflected in the overall project
cost. LLW disposal costs were not included in any estimate.

: I Ohio Mobile Chemical Treatment System ICost in Dollars
Pre-operations ' 2,445,000
Construction 415,000
0&M ($905.000/yr X 2yr) 1,810,000
D&D 210,000
Contracted services 7,880,000
Off-site treatment ' 210,000
Transportation 580,000
Total Cost ' 13,550,000
Ohio Mobile Chemical Annual Budget in Annual Budget in I
Treatment System Dollars ‘Dollars
VEAR CAPITAL _ OPERATING
1 415,000 4,195,000
2 ' 1,750,000
3 1,750,000
4 1,750,000
5 1,750,000
6 1,940,000

Note: The annualized costs are based on the actual project cost
estimate and the project schedule (6 years) as prepared for the PSTP.
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" Cost Estimates (Continued)

The individual cost estimates for each of the six sub-systems were
prepared for the Ohio Mobile Chemical Treatment System using an average
of the total cost per cubic meter of waste to be treated. These cost
estimates are rounded upward to the next one hundred dollar increment.
Cost estimates for Ohio Mobile Stabilization System and Ohio Mob11e

Incinerator are based on cost to treat per unit volume.

Chemical/Wet Air Oxidation Unit
Waste Matrix - Solids with Organics

Viable Option:

. A. 0Ohio Mobile Chemical Treatment System

(Chemical/Wet Air Oxidation Unit) $11,841,500
B. Ohio Mobile Incinerator $13,750,000
C. TSCA Incinerator $ 750,000*

* This cost estimate does not include the FEMP share of the TSCA

Incinerator modification to incinerate soft soiids.
these modifications is estimated at $15,000,000.

The cost of

Deactivation Unit
Waste Matrix - Reactive Metals

Viable Option:

- A. Ohio Mobile Chemical Treatment
System (Deactivation Unit)

'B. Ohio Mobile Stabilization
System

$
$

5,500
7.800

Ohio Mobile Macroencapsulation Unit
Waste Matrix - Elemental Lead, Batteries & Debris with Lead

Viable Option:

A. 0Ohio Mobile Chemical Treatment
System (Mobile .
Macroencapsulation Unit)

B. Ohio Mobile Stabilization
System

269:500
76.500 |

Pressurized Container Puncture Unit N
Waste Matrix - Compressed Gas

Viable Option:

I A..ﬁ-._
- Unit

FEMP--Compressed-Gas Puncture - - —- -~ -~ - -
5.500

$

bl

GooS61 A4S
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Cost Estimates (Continued)

Neutralization/Precipitation Unit

Waste Matrix - Solids/Liquids w/ Metals
' Viable Option:

A. Ohio Mobile ChemicaT Treatment
System (Neutralization/

Precipitation Unit) $ 1,320,000
B. 0Ohio Mobile Stabilization
System $ 374,400

Ohio Mobile Amalgamation Unit
Waste Matrix - Elemental Mercury & Debris with Mercury

Viable Option:

A. 0Ohio Mobile Chemical Treatmént
System (Mobile Amalgamat1on
Unit) $ 132,000

Basis of Cost Estimates

The cost estimate for the Preferred Option was prepared by the FEMP
‘based on the actual project schedule. The cost of the sub-systems and
the comparison costs were deve]oped using an average cost to treat per
unit volume for the project. " No annualized costs were developed for the
. individual sub-systems due to uncertainties in the scheduling sequence
which will actually be used. The sequence will be determined fo11ow1ng
treatment studies for waste categories. _
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_ 6797
PO - TSCA Incinerator
Option Description

The TSCA Incinerator in Oak Ridge, Tennessee was chosen as the Preferred
Option for the FEMP Tiquid waste streams tisted in the Background
Volume, Table 7. The TSCA Incinerator Preferred Option will be
implemented as part of the Liquid Mixed Waste Project.

The treatment processes necessary to treat the waste streams and meet
the LDR treatment standards are illustrated in:

1. Treatment Train C
2. Treatment Train E
3. Treatment Train K

These treatment trains and the LDR treatment standards are identified in
Appendix C.

Option Evaluation Summary

Potential treatment options for FEMP mixed waste streams identified in
Table 7 of the Background Volume include the following:

TSCA Incinerator (Preferred Option)

Ohio Mobile Incinerator (Viable Option)

FEMP Rotary Kiln (Viable Option)

Savannah River Consolidated Incinerator Facility (Viable Option)
Mound Glass Melter

Mound Packed Bed Reactor

INEL WERF Incinerator

The TSCA Incinerator was chosen as the Preferred Option for treatment of
organic liquid waste to meet LDR treatment standards. Use of the TSCA
Incinerator allows for timely, cost effective treatment. As part of an
ongoing project, treatment capacity at the TSCA Incinerator has been
negotiated by the FEMP. Supplemental information on the use of the TSCA
Incinerator is provided in Section 3.2.

The TSCA Incinerator is currently the only such facility approved by the
USEPA to accept CERCLA wastes (per 40 CFR 300.440). Wastes generated
during removal or remedial actions at the FEMP must be managed in a
fac111ty approved for the acceptance of CERCLA wastes.

PSTP - Appendix A
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The identified waste streams are compatible with the Waste Acceptance

Criteria established for the TSCA Incinerator. The incinerator’'s design
criteria were developed to accept FEMP mixed waste streams, including

these identified waste streams. These wastes are necessary to maintain
maximum utilization and efficiency of the.facility. The incineration of '
these Tiquid waste streams will result in a significant reduction in

volume. The small volume of ash produced will require further treatment

(i.e., stabilization).

The results of a computer modeling effort utilizing a validated
multicriteria analysis model indicate that incineration should be the
preferred technology and the use of the TSCA Incinerator shou]d be the
Preferred Option for these waste streams.

The Ohio Mobile Incinerator was not chosen because it was the least cost
effective option evaiuated. This option is not readily available and
would have lengthy delays in implementation and negative public
acceptance. Transportation Risk and Equity Issues for a mobile -
incinerator ranked higher than the Preferred Option, but the overall
ranking was significantly Tower. Implementation of this option for the
relatively small volume of wastes would push the current project

schedule into early 2000. Additionally. the cost of mobilization,
operation and decommissioning would far exceed current budget to

complete treatment using the PO.

The FEMP Rotary Kiln was not chosen because the facility has the same
deficiencies as the Ohio Mobile Incinerator. Considerable modifications
would be needed to retrofit the Rotary Kiln and would impact current
budget and schedules.. Life-cycle cost analysis concluded that the cost
of retrofitting, start-up and D& would be proh1b1t1ve

The Savannah River Consolidated Incinerator Faci]ity (CIF) waé not
chosen because the facility does not have a RCRA permit to treat mixed
waste and 1is current]y not operational.
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Evaluation of Viable Options 6 (4 9 7

The following viable options were evaluated against the TSCA
Incinerator: .

Ohio Mobile Incinerator
Savannah River CIF
FEMP Rotary Kiln

A comparison of these evaluations is summarized in Figure A-7. The
~ differences in ratings are discussed in the following paragraphs:

Ohio Mobile Incinerator - The Ohio Mobile Incinerator. a concept
developed by the Ohio Work Group, consists of a vendor supplied thermal
destruction unit located at one or more of the Ohio sites for the
incineration of 1iquid organic mixed waste. No specific site(s) or
vendor(s) has been considered.

The Mobile Incinerator rated lower than the Preferred 0pt1on in the
following criteria:

Public Acceptance - The Tocal public is expected to react
negatively to the establishment of an incinerator at the FEMP.

Availability - An Ohio Mobile Incinerator for mixed waste is not
readily available. Procuring, permitting, and scheduling of a
mobile incinerator is neither time nor cost effective. The TSCA
Incinerator is readily available and is being impiemented through
an ongoing project at the FEMP.

Schedule for Waste Treatment - The TSCA Incinerator is aﬁready a
scheduled, ongoing project at the FEMP. Scheduling of a mobile
incinerator would greatly delay the timely completion of this
project.

Life-Cycle Cost - The TSCA Incinerator is currently a funded,
ongoing project. A mobile incinerator would increase project
costs due to delays in schedule, permitting, transportation, and
storage, in addition to the procurement and engineering costs.

Savannah River CIF - The Savannah River CIF is a fixed thermal
destruction facility (rotary kiln) Tocated on the Savannah River S1te in’
Aiken, South Caro11na

This option rated Tower than the Preferred Option in the following
criteria. /

Availability - The unit is not yet permitted to receive waste.

PSTP - Appendix. A
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Schedule - A schedule cannot be established for use of this unit
until a permit is obtained for unit operation and acceptance of
off-site wastes. The permitting process is estimated to take at
least two years. The FEMP Liquid Mixed Waste Project is scheduled
E$ ggmp]ete treatment of current waste 1nventomes by the end of

Life-Cycle Cost - The TSCA Incinerator is currently a funded, on-
going project. The Savannah River CIF would increase prOJect
costs due to lack of permitting and absence of schedules, in
addition to transportation and storage costs.

FEMP Rotary Kiln - The FEMP Rotary Kiln is an existing unit located at
the FEMP. The FEMP Rotary Kiln was designed for the drying of Tow level
waste. Significant modifications would be necessary to treat mixed
waste. )

The Rotary Kiln rated lower than the Preferred Opt1on in the following
criteria:

Public Acceptance - The Tocal public is expeéted to react
ngga;gve]y to the establishment of a thermal destruction unit at
the FEMP

Ava11ab111ty - The Rotary Kiln has never béen operational and was
not designed for the destruction of mixed LLW containing toxic
organics. The facility would require extensive modification to
meet regulatory requirements, including LDR treatment standards

Schedule for Waste Treatment - A schedule cannot be established
for the use of this unit until engineering design and construction
of the retrofitting necessary for the handling of 1iquids and off-
gases, startup, treatability studies, and regulatory approval are
completed. Completion of these items is estimated to take at
least three years. greatly delaying the schedule of the FEMP
Liquid Mixed Waste Project.

Life-Cycle Cost - The Rotary Kiln would increase project costs due
to delays in the schedule, permitting, transportation, storage,
engineering, and construction of necessary modifications to treat
mixed waste and final D&D of the unit. The FEMP is an
Environmental Restoration site, and is in the process of final
restoration. The costs associated with the retrofitting, startup
and D&D of the Rotary Kiln are not a cost effective investment of

capital.
PSTP - Appendix.A
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Other Option Evaluations

In addition to the options which were evaluated above. the following
facilities were evaluated and removed from consideration due to the
reasons detailed below.

The Mound Glass Melter was -not considered a viable treatment option due
"~ to the severe feed rate limitation of the equipment. Processing of the
waste would take a minimum of 3 years if a 24 hour operation could be
maintained. The earliest the system would be available for processing
would be FY99.

The Mound Packed Bed Reactor was not considered a viable treatment
option due the severe feed rate limitations of the equipment (40
cc/minute). :

The INEL WERF Incinerator was not considered a viable treatment option
due to the 11m1tat1ons of the site’s off-site acceptance of wastes for
the facility (5 nl/year)

. PSTP - Appendix.A
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Figure A-7

Comparﬁ'son of Options for the TSCA Incinerator

Preferred Option ‘

CRITERIA TSCA OHIO MOBILE | SAVANNAH | FEMP ROTARY
A INCINERATOR | INCINERATOR | RIVER CIF KILN
REGULATORY COMPLIANCE H H H H
ENVIRONMENTAL / H H H : H
PUBLIC HEALTH ‘
NON-OPERATIONAL H H YK H
WORKER HEALTH & :
SAFETY |
OPERATIONAL WORKER M M M M
HEALTH & SAFETY
TRANSPORTATION RISK M H M H
PUBLIC ACCEPTANCE M L M L
EQUITY ISSUES M H M H
VOLUME REDUCTION H H H H
SECONDARY WASTE H H H H
GENERATION
DESTRUCTION, REMOVAL H H H H
& DEMOBILIZATION :
FLEXIBILITY H H H H
FINAL WASTE FORM H H H H
ABILITY TO BE SHIPPED H H " H H
SYSTEM H H H H
IMPLEMENTABILITY
AVAILABILITY H M M M
SCALABILITY H H H H
SCHEDULE FOR WASTE H L L L
- TREATMENT
LIFE-CYCLE COST H M M M
MARKET FOR TECHNOLOGY H H H
PRIVATE SECTOR L H L
INVOLVEMENT
Treatment Selection Guide Rating (Table A-1) ‘ . ‘
H - High S | - S
M - Medium PSTP - Appendix.A
L - Low A-52 # STP-001 "Rev 1
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Cost Estimates ' 67 9 ¢

A cost estimate was prepared only for the PO, TSCA Inciherator and the
other viabie options.

| TSCA Incinerator PO | Cost in Dollars .
Studies & Bench Scale 260,000 |
Production Facility 452,000
D&D ’ 40,000
Total Cost 752.000

NOTE: Preliminary revision of project cost estimate.

TSCA Incinerator PO Annual Budget in Annual Budget in "
. Dollars ‘Dollars

YEAR CAPITAL OPERATING

1 580,000

2 - 172,000

TOTAL 752,000

NOTE: Project is assumed to treat current inventory only.

‘Ohio Mobile Incinerator I Cost in Dollars ' : "
— - ]

A1l costs excluding O&M 23,000,000
0&M/yr X 2.5yr 2,500,000
Total Cost . 25,500,000

NOTE: Cost estimate used on INEL Interim Report Data.

Ohio Mobile Incinerator Annual Budget in Annual Budget in
Dollars Dollars

YEAR ' CAPITAL OPERATING

1 23,000,000 500,000

2 | | : ~__1.000,000

3 1.000.,000

TOTAL 23,000,000 2.500,000

NOTE: Project is assumed to treat current inventory only.

PSTP - Appendix.A
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Cost Estimates (Cont’d)‘

' Rotary Kiln l Cost in Dollars "
Start-up , | 850,000 ‘
0ff-gas system 2.000,000
0&M/yr 2,500,000
D&D 9,000.000
Total Cost 14,350,000

NOTE: Cost estimate based on information provided by the FEMP.

Rotary Kiln Annual Budget in Annual Budget in
. Dollars Dollars

YEAR CAPITAL OPERATING
1 2.000.000 850+, 000
2 1,250,000
3 1,250,000
4 9,000,000
TOTAL 2,000,000 12,350,000

NOTE: Project is assumed to treat current inventory only.

Savannah River Consolidated Cost in Dollars
Incinerator Facility

A1l costs excluding transportation 7.700,000
($30/kg)

Transportation 85,000
Total Cost 7,785,000

NOTE: Cost estimate based on data from Oak Ridge'PSTP. No annualized
cost estimate was prepared due to associated uncertainties.

PSTP - Appendix:A
# STP-001 Rev 1

Q070



6797

2.8 PO - Envirocare
Option Description

‘ The Envirocare Option was chosen as the Preferred Option for the waste -

. streams listed in the Background Volume, Table 8. This option consists
of direct disposal of these waste streams at Envirocare in Clive, Utah
under the Non-LDR/< TSC Project. The waste streams in this project
either meet LDR treatment standards or have variances to LDR treatment
standards currently in effect. _ :

Simple segregation, shredding and screening, and bulking activities will
occur on-site to prepare the wastes for shipment and disposal. Free
liquids will be eliminated from the containers prior to shipment.

The treatment process necessary to complete the project and ship for
disposal is illustrated in:

1. Treatment Train B

This treatment train-and the LDR treatment standards are identified in
Appendix C.

Option Evaluation Summary
This project consists of bulking activities and waste processing for the

purpose of disposal; therefore. an evaluation of alternative treatment
options was not prepared. :

‘ i Cost Estimates

A cost estimate was prepared only for the PO (Envirocare).

. | Envirocare P.0. l Cost in Dollars

e ——

Studies & Bench Scale 435,000
Production Facility « 340,000
0&M 840,000
Transportation 145,000
Total Cost 1,760,000

Basis for Cost Estimate

The cost estimate was prepared by the FEMP based on the existing pﬁoject
schedules. _
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3.0

Supplemental Information | 6 (4 9 7

Section 3.1 provides more information on the FEMP Minimum Additive Waste
Stabilization (MAWS) Facility. The MAWS Facility was previously
reviewed as an Ohio Option and had been identified by other DOE: sites as
a potential preferred option during Ohio Work Group activities.
Currently the MAWS Facility has not been identified as a Preferred
Option by any DOE site.

Section 3.2 provides the decision-making process utilized in determining
the FEMP mixed waste streams to be sent to the TSCA Incinerator. The .
TSCA Incinerator has been chosen by the DOE as the Preferred Option for
the treatment of certain FEMP mixed waste streams. Other mixed waste
streams, which could utilize incineration as a treatment technology,
have been directed toward alternate on-site treatment.

3.1  FEMP MAWS Facility

The MAWS process is a unique concept to minimize waste volume by
blending different waste streams with minimum amounts of additives
without producing additional wastes as a by-product. The result
is a cost-effective waste treatment and disposal plan for low
level radioactive and mixed wastes.

The MAWS Facility consists. of a pilot-scale 300 kilogram per day

vitrification unit, a one quarter cubic yard per hour soil washing

unit, and a 70 gallon per.minute wastewater treatment system. The

vitrification unit uses electric current to reach a melter

temperature of about 1150°C. At this temperature, silica
_containing materials start to form glass.

The FEMP is investigating future optiohs for the use of the MAWS
Facility including:

° FEMP operation for the treatment of off-site mixed wastes;

° Relocation of the facility to another DOE site for treatment
of mixed wastes; and, .

° Permanent closure of the MAWS Facility.

Issues/items which need to be resolved prior to treating mixed
waste in this process include, but are not 1jm1ted to; :

Development of Waste Acceptance Criteria

Acceptance of off-site wastes for treatment

Stakeholder concerns

Permitting

Modifications of off -gas system
~Training required to operate the facility

Space limitations

Plant 9 Decontamination and Decommissioning (D&D) plans

PSTP - Appendix.A
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© 3!2  Incineration of FEMP Mixed Wastes

The FEMP has identified three groups of mixed waste streams which
may be treated by the incineration technology. . These groups
include organic liquids (including liquid secondary wastes
generated from the Chemical Treatment Project), aqueous liquids
and solids/liquids with metals and organics. The FEMP has chosen
the TSCA Incinerator as the Preferred Option for the treatment of
only organic liquids and liquid secondary mixed wastes.
Alternative treatment methods were chosen for aqueous liquids and
solid/1iquid with metals and organics in order to address equity
issues.

There are several benefits in addressing equity issues by sending
"~ only the organic liquids to the TSCA Incinerator: .

e - Sending only organic Tiquids Timits the quantity of waste
shipped out of state for treatment and disposal.

° Incineration of organic liquids results 1n‘sign1f1cant
volume reduction and generates a limited quantity of ash
requiring further disposition. ~

The quantity of ash generated as a result of incinerating solids
is greater and the volume reduction achieved is significantly less
compared to liquid waste. The aqueous 1iquids will be treated by
the FEMP WWTS. These liquids will be acceptable at the FEMP WWTS
and the treated liquids will be discharged under the existing
NPDES permit.
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Table 3.2.1 lists the FEMP mixed wastes which were considered for
treatment at the TSCA Incinerator. The waste streams are
organized in the table by treatment trains as illustrated in
Appendix C. Volumes include current volume and 5-year generation
rate projections.

Table 3.2.1
FEMP Mixed Wastes Considered for Treatment

at the TSCA Incinerator
(Incincerable Waste)

Treatment Trains  Volume (m) Preferred Option
A 26.3 Wastewater Treatment
C - 346 TSCA Incinerator
E* 51 TSCA Incinerator
G 375 Ohio Mobile Chemical
Treatment System
1 85.7 " Ohio Mobile Chemical
Treatment System
K 57.9 TSCA Incinerator
0.5 Ohio Mobile Chemical
. ' Treatment System
Secondary Waste ** 266 TSCA Incinerator
* The quantity represented for Treatment E accounts for only the

Tiquid protion of the wastes. will be sent to the TSCA
Incinerator. For purposes of this discussion, volume represented
is the liquid volume.

ol Secondary waste will be generated as a result of Chemical |
Treatment operations. :

It should be noted that the other treatment trains did not consider the
TSCA Incinerator to be a viable option because the incineration process
provided littie benefit either through volume reduction or hazardous
constituent destruction. , .

The total quantity of mixed waste, including 5-year generation and
secondary waste projections considered for the TSCA Incinerator, was
1208 m*. By limiting the waste for the TSCA Incinerator to organic
1iquids and secondary liquid waste streams, the quantity_of waste
designated for the TSCA Incinerator was reduced to 721 m or 60% of the
original volume considered. These numbers do not include 2106 drums of
waste considered for disposition to the TSCA Incinerator which were
eliminated since the submittal of the DSTP. These drums were eliminated
through project management efforts, including recharacterization and
shipment to permitted land disposal facilities prior to expiration of
variances. These efforts will continue throughout the 1ife of all the
mixed waste projects. :
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Table 3.2.2 lists the treatment options evaluated for the three groups

of FEMP mixed wastes considered for treatment at the .TSCA Incinerator.

The preferred option for each group of mixed waste is indicated by the

volume of waste to be treated. The basis for selection and elimination

gfb%regtgegt, provided in detail in Appendix A, is summarized following
able 3.2.2.

Table 3.2.2

Treatment Options for
Potential TSCA Incinerator Mixed Waste

List of options considered Organic ‘Aqueous Solids/Liquids
treatment of FEMP mixed waste Liquids Liquids ‘w/ Metals and
Organics

X - Indicates options evaluated for these wastes.
m’ - Indicates volume of waste to be treated by the Preferred Option
for each FEMP waste stream group. ’

* Chemical Treatment consists of six primary treatment technologies
] Chemical Oxidation/Wet Air Oxidation

Deactivation

Macroencapsulation o )

Pressurized Container Puncture Unit

Neutralization/Precipitation

Amalgamation
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Ohio Mobile Incinerator X X | X |
Mound Packed Bed Reactor X X
FEMP Rotary Kiln |

FEMP UNH or HF Neutralization X X
/.Precipitation -

TSCA Incinerator 721 o’ X X
INEL WERF Incinerator X

Savannah River CIF X

Evaporation (PORTS) X X
Ohio Mobile Chemical Treatment X 461 m’
System * ’ .

Ohio Mobile Stabilization _ X
System ,

Portsmouth WWTS (includes X X
Physical/Chemical Treatment:

Carbon Treatment)

FEMP WWTS (includes Plant 8 , 1 26.3m X
VOC, FEMP AWWT)

Mound Glass Melter X




ORGANIC LIQUIDS AND LIQUID SECONDARY WASTES PREFERRED 0PTI§N TSCA
INCINERATOR

Basis

for Preferred Option selection:

Incineration of these waste streams meets the LDR treatment
standards.

The TSCA Incinerator is curﬁent]y approved by the U.S.EPA to
accept CERCLA wastes (per 40 CFR 300.440). Wastes from the FEMP
removal and remedial actions must be managed in a facility

- approved for the acceptance of CERCLA wastes.

- Basis

The identified waste streams are compatible with the Waste
Acceptance Criteria established for the TSCA Incinerator. The
TSCA Incinerator design criteria were developed to accept FEMP
mixed waste streams, including these identified waste streams.

The results of a computer modeling effort utilizing a validated
multicriteria analysis model designed by Martin Marietta Energy
Systems Inc.. Oak Ridge National Laboratory, indicate that
incineration is the preferred technology option compared to other
options and the use of the TSCA Incinerator is the Preferred
Option.

Incineration of these Tiquid waste streams will result in a
significant reduction in volume with only a small volume of ash
produced requiring further treatment (i.e.. stabilization).

The TSCA Incinerator currently has included these wastes in the
FY 95 burn schedule. These wastes are necessary to maintain
maximum utilization and efficiency of the facility.

for eliminating other options:

Some alternative options to the TSCA Incinerator that were
considered did not meet the LDR treatment standards for the
identified waste streams.

No other off-site incinerators that were investigated were
approved by U.S. EPA to accept CERCLA waste.

The cost of establishing and operating an on-site incinerator
would be prohibitive when compared to the use of the TSCA
Incinerator.

No other options were compatible with the current mixed waste
treatment schedules.
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AQUEQUS LIQUIDS - PREFERRED OPTION: FEMP WWTS
Basis for Preferred Option selection:

° The use of the FEMP WWTS will meet the LDR treatment standards for ‘
the identified waste streams. :

° The identified waste streams will require 1ittle or no pre-
treatment to meet the FEMP WWTS waste acceptance criteria.

° The FEMP WWTS is an existing, operating facility which will allow
for the timely and cost effective treatment of the identified
waste streams.

Basis for eliminating other options:-

° Some of the treatment options considered would not completely
eliminate the need to use the WWIS for the final treatment and
disposal of the waste streams.

° Other alternative treatment options were unable to meet the LDR
treatment standards for the identified waste streams.
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» | 6797
SOLIDS/LIQUIDS W/ METALS AND ORGANICS - PREFERRED OPTION: OHIO MOBILE
CHEMICAL TREATMENT (CHEMICAL/NET AIR OXIDATION)

Basis for Preferred Option selection:

° The Preferred Option meets LDR treatment standards for the
identified waste streams.

° There are vendor supplied. mobile units available for this
treatment option.

° Secondary waste streams that are produced by the Preferred Option
treatme?t technology are easily managed for treatment and
disposal.

Basis for eliminating other optionsﬁ

° Other alternative treatment options considered were unable to meet
the LDR treatment standards for the identified waste streams.

® Incineration of the identified waste streams would generate larger
volumes of ash relative to the incineration of organic 1iquids
which would require treatment and disposal.

The fo]]owiﬁg provides a graphic demonstration of the disposition of all
FEMP mixed wastes, including those considered for the TSCA Incinerator.

° Figure 3.2.1, Mixed Waste Disposition, exhibits the portions of
FEMP mixed wastes designated for the TSCA Incinerator and all
.other treatment options.

° Figure 3.2.2. Waste Disposition Per Preferred Option, exhibits the
relative volumes of FEMP mixed wastes designated for each
treatment option. '

° Figure 3.2.3, Incinerable Waste Disposition, exhibits all those
FEMP mixed wastes which could be incinerated at the TSCA
Incinerator and those portions of that total volume which are
designated for treatment by alternative Preferred Options.
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Appendix B, Ohio Mixed Waste
Treatment Option

Appendix B describes efforts by the DOE to develop and evaluate the treatment
options available for DOE mixed waste within Ohio. An Ohio Work Group,
consisting of representatives from the Ohio DOE mixed waste sites, was formed to

research and evaluate these treatment options. The Ohio Work Group’s summary of
treatment options is identified in this appendix. '
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Introduction

An Ohio Work Group was formed from the Chio DOE sites, Fernald
Environmental Management Project (FEMP), Portsmouth Gaseous Diffusion
Plant (Portsmouth), Mound Plant (Mound), Battelle Columbus Laboratory
(Battelle) and RMI Titanium (RMI), to formulate Ohio Options for DOE
mixed waste treatment. This group began its work following a Technology
Support Workshop conducted by the DOE Technical Support Team in March

1994.
The activities of the Ohio Work Group included the following:
° Identified on-site, existing, planned, and out of state

technologies/facilities by generating a universe of options from
multiple sources.

° Identified mixed waste streams amenable to common treatment
technologies

° Formulated a common evaluation process

'y Developed Ohio Options for those waste streamsAidentified by the
group .

Evaluation Criteria |
After the Tist was established identifying the universe of options

(Table B-1), threshold criteria were established to determine if an
option was viable and should be considered further.

These threshold criteria included:

° Does the option treat to Land Disposal Restriction standards?

° Does the option treat wastes which have been 1dent1f1ed as being
in common among the Ohio sites?

° Can the option treat the 1dent1f1ed volumes of wastes economically
and within a reasonable schedule?

PSTP - Appendix B
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3.0 Viable Options ’
From this initial comparison against the threshold criteria, the
universe of options from Table B-1 was reduced to show the viable
options on Table B-2 below.

Table B-2
Viable Options

Site/Facility Existing Planned
Facility Facility

Ohio Mobile Chemical Treatment ' ' X

Inciuding:
Amalgamation
Chemical Oxidation
Deactivation
Macroencapsulation

Oak Ridge Mixed Waste Treatment X
Facility (Mercury)

| Mercury Treatability Studies X
Amalgamation (Bench Scale)
Ohio Mobile Stabilization
Envirocare (Stabilization)

Oak Ridge Mixed Waste Treatment
Facility (Stabilization)

Portsmouth Stabilization Facility ~ X
FEMP MAWS (Vitrification) - X
‘Mound Glass Meiter X
TSCA Incinerator X
dhio Mobile Incinerator X
INEL WERF Incinerator , X
Savannah River Consolidated . X
Incineration Facility (CIF)

> I I I
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Common Technologies _
The Ohio DOE sites compiled a 1ist of mixed waste streams amenable to
common treatment technologies and performed a comparison. The results
of this comparison identified the common technologies and initiated
discussions of existing options which could meet the treatment needs.
° Amalgamation '
1) Use of a mobile treatment unit*
° Stabilization
1) Use of a mobile treatment unit*
Y Chemical Oxidation
Wastes are not compatible
FEMP - non-cyanide bearing waste
Portsmouth - cyanide bearing waste
e  Deactivation
Wastes are not compatible
Portsmouth - sodium metal in kerosene
Battelle - titanium and other metals fine]y divided
° Macroencapsulation

1) Use of a mobile treatment unit* .

e Vitrification

1)  Use of MAWS facility at the FEMP
° Incineration
1) Use of a mobile treatment unit*
* Mobile treatment is intended to represent two possible
scenarios: 1) located at one site, the other facilities

shipping waste to be treated; 2) share the unit or the
contracting, pre-operational studies, and engineering.

' PSTP - Appendix B
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Table B-3

Ohio Waste Streams.
With Common Treatment Options

This table was developed to illustrate the number of common waste
streams in the Ohio Options and to support discussions on how the Ohio
Options might be implemented. '

NOTE: United States Enrichment Corporation (USEC) located in
Portsmouth, Ohio, was added to the 1list of Ohio sites. OEPA
requested USEC to prepare a Site Treatment Plan. Also, Paducah
Gaseous Diffusion Plant (Paducah, KY), located in Paducah,

4 Kentucky, was added to the-1list of Ohio sites per an initial OAT
recommendation to ship mercury waste to the FEMP- for treatment.

Amalgamation

Ohio Site # of Waste Stream;
Battelle 1 - ‘

FEMP

Mound

Portsmouth

RMI

USEC

S = o |- = |~

Paducah, KY

Macroencapsulation

Ohio Site # of Waste Streams

Battelle

FEMP

Mound

Portsmouth
RMI

O O oI WO

USEC_
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Table B-3 (Cont’d)

" Ohio Waste Streams
With Common Treatment Options

Stabilization
Ohio Site ~ # of Waste Streams
Battelle o~ 0
FEMP 65
Mound 0
Portsmouth o 22
RMI 7
USEC 8
Vitrification
Ohio Site | # 