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NOTATIONS

Abbreviation, Acronyms, and Initialisms

ABCOV asbestos conversion

ACM asbestos-containing material

AEC Atomic Energy Commission

ALARA as low as reasonably achievable

ARAR(s) applicable or relevant and appropriate requirement(s)

ASL(s) analytical support level(s)

ASTM American Society for Testing and Materials

AWWT "advanced wastewater treatment

BDAT best demonstrated available technology

BRA baseline risk assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
1980

CEQ Council on Environmental Quality

CFR Code of Federal Regulations

CGi combustible gas indicator

CLP Contract Laboratory Program

CRP Communitv Relations Plan

CRDL(s) concract r2quired detection limit(s)

CRQL(s) contract required quantitation limit(s)

CRU3 CERCLA/RCRA Unit 3

D&D ID Decontamination & Decommissioning integrated Demonstration

DE(s) drum equivalent(s)

DF decontamination factor

DOD Department of Defense

DOE Department of Energy

DOE-FN Department of Energy — Fernald Field Office

DOT United States Department of Transportation

DQO(s) data quality objective(s)

EDE effective dose equivalent

EDTA ethylenediaminetetraacetic acid

EE/CA engineering evaluation/cost analysis

EPA Environmental Protection Agency

ERMC environmental restoration management contractor

FACTS Fernald Analytical Computerized Tracking System

FEMP Fernaid Environmental Management Project

FERMCO Fernald Environmental Restoration Management Corporation

FFCA Federal Facilities Compliance Agreement

FMPC Feed Materials Production Center

FS feasibility study
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GC gas chromatography

GFAAS graphite furnace atomic absorption spectrometer

GFClI ground fault circuit interruptor(s)

GC/MS gas chromatography/mass spectrometer

GRA general response action

HEPA - high-efficiency particulate air filter

HSL Hazardous Substances List

HSP Health and Safety Plan

HWMU hazardous waste management unit

IC ion chromatography

ICP inductively coupled plasma (spectroscopy)

IROD Interim Record of Decision

IRS&T Industrial, Radiological Safety and Training Department

ISA initial screening of alternatives

LDR land disposal restrictions

LLW low-level waste

LSA low specific activity

MCL maximum contaminant level

MEF material evaluation form

MSDS(s) Material Safety Data Sheet(s)

NCP ~ National Oil and Hazardous Substances Pollution Contingency Plan, .
40 CFR Part 300

NEPA National Environmental Policy Act

NIST National Institute of Standards and Technology

NPDES “National Pollutant Discharge Elimination System

NPL National Priorities List

NRC Nuclear Regulatory Commission

NTS Nevada Test Site

O&M Operation and Maintenance

OAC Ohio Administrative Code

OEPA Ohio Environmental Protection Agency

ORC Ohio Revised Code

uscC United States Code

OSHA Occupational Safety and Health Administration

ou1 Operable Unit 1

ou2 Operable Unit 2

ou3 Operable Unit 3

ou4. Operable Unit 4

ouU5 Operable Unit 5

OVA organic vapor analyzer

PCB(s) polychlorinated biphenyl(s)

PCT product consistency test

PIC pressurized ion chamber

photoionization detector
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PLM
PPE
PRDA
PRG(s)
PSP
PTI
PTO

QA
QAPjP
Qc
acc

RA
RAA(s)
RAO(s)
RCRA
RI/FS
Rl

ROD
RPD

SAP
SARA
SEM-EDX
SCQ
SOP(s)
SOW(s)
SRP

STP
SVOC(s)

TAL
TCL
TBC
TCLP
TEM
TLV
TOC
TSCA
TSWP

VOA
VOCI(s)

WEMCO
WPA
wac
WWTU
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polarized light microscopy

personal protective equipment

Program Research and Development Announcement
preliminary remediation goal(s)

project specific plan

permit to install

permit to operate

quality assurance

Quality Assurance Project Plan
quality control

quantity control coordinator

removal action

remedial action alternative(s)

remedial action objective(s)

Resource Conservation and Recovery Act
remedial investigation and feasibility study
remedial investigation

record of decision

relative percent difference

Sampling and Analysis Plan

Superfund Amendments and Reauthorization Act of 1986
scanning electron microscope - energy dispersive spectrometer
Sitewide CERCLA Quality Assurance Project Plan

standard operating procedure(s)

statement(s) of work

Savannah River Plant

Site Treatment Plan

semi-volatile organic compound(s)

target analyte list

target compound list

to be considered

toxic characteristics leaching procedure
transmission electron microscopy
threshold limit value

total organic carbon

Toxic Substances Control Act
Treatability Study Work Plan

volatile organic analyses {analytes)
volatile organic compounds(s)

Westinghouse Environmental Management Company of Ohio
0U3 RI/FS Work Plan Addendum

water quality controls

wastewater treatment unit
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. XRF X-ray Fluorescence
Y-12 an Oak Ridge, Tennessee, facility

Chemical Symbols and Abbreviations

CH,COOH  acetic acid

HCI hydrochioric acid

HF hydrogen fluoride

HNO, nitric acid

H,0 water

H,S0, sulfuric acid

K,CO, potassium carbonate

KHCO, potassium bicarbonate

B,0, borax

Na,CO, sodium carbonate

NaHCO, sodium bicarbonate

Th thorium

Th(C,0,), thorium oxalate

ThF, thorium tetrafluoride

Th(NO,), thorium nitrate

ThO, thorium dioxide

u uranium

UF, uranium tetrafluoride (sometimes called "green salt”)
UF, uranium hexafluoride

uo, uranium dioxide (sometimes called "brown oxide")
UO,(NO,), uranyl nitrate

uo, uranium trioxide (sometimes called "orange oxide")
U,04 uranium oxide

Units of Measure

uCi/mil microcuries per milliliter
Ci Curies
CYy cubic yard(s)
dpm disintegrations per minute
ft foot (feet)
ft? square foot (feet)
ft cubic foot (feet)
g gram(s)
gal gallon(s)
h hour(s)
in inch(es)
kg kilogram(s)
L liter(s)
Ib pound(s)
m meter(s)
m? square meter(s)
m?3 cubic meter(s)
mg milligram(s)
emglL milligrams per liter
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mrad millirad(s)

mrem millirem(s)

0z ounce(s)

pCi/L picocuries per liter
pCi/g picocuries per gram
ppb parts per billion

ppm parts per million

yd® cubic yard(s)

°C degree(s) Celsius
uCilg microcuries per gram
°F degree(s) Fahrenheit
yg/L micrograms per liter
ug/kg micrograms per kilogram
7] microgram(s)
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1 INTRODUCTION B '

Under the Superfund Amendments and Reauthorization Act of 1986 (SARA), it is a 2
statutory preference for the U.S. Environmental Protection Agency (EPA) to select remedial 3
actions involving treatment that "permanently and significantly reduces the volume, toxicity, P
or mobility of the hazardous substances, pollutants, and contaminants” [Comprehensive 5
Environmental Response, Compensation, and Liability Act (CERCLA), Section 121(b}]. 6
Treatability studies generate site-specific data necessary to serve five primary purposes. 7
These primary purposes are to determine 1) whether the waste is amenable to the treatment 8
process, 2) if pre-treatment is required, 3) the optimal process conditions needed to achieve 9
the desired treatment, 4) the efficiency of a treatment process for a specific waste or wastes, 10
5) the volumes and characteristics of residuals resulting from various treatment processes. 1

This work plan proposes treatability studies to support the Fernald Environmental 12

Management Project (FEMP) Operable Unit 3 (OU3) Remedial Investigation/Feasibility Study 13

(RI/FS). This document is written in accordance with EPA guidance Guide for Conducting 14
Treatability Studies Under CERCLA (EPA, 1992), and consists of the following major 6
elements: 16
site description and problem discussion; ' 17
treatment techndlogy identification, description and justification; 18
objectives for conducting treatability studies; 19
experimental design objectives; 20
sampling and analysis plan; _ 21
data management, data analysis, and data interpretation strategies; 22
project specific health and safety plan; A _ 23
summary of the regulations, policies, and permits applicable to 24
treatability studies; 25
residuals management plan; and 26
specific technology testing plans. 27
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and feasibility evaluations. This document presents a baseline approach to conducting

treatability studies. This planning is based upon existing information. It should be recognized 3
that considerable additional insight into the nature of the OU3 contaminated materials will be 4
obtained during the remedial investigation and implementation of the removal actions and 5
interim remedial action. This plan will be amended as necessary to incorporate additional or 6
changed test designs to accommodate new or emerging site data. 7

The OU3 Treatability Study Work Plan (TSWP) has been developed to contain general 8
treatability study information only in the main body of the document (Sections 1-16). Specific 9
test information for each treatability study is located in the appendices. The study-specific 10
appendices contain information such as data quality objectives, test designs, applicable 17
procedures, equipment and materials, a study-specific sampling and analysis and health and 12
safety plan, and summary information on applicable or relevant and appropriate requirements 13
(ARARSs) and permits. Additional test design plans for treatability studies not addressed in this 14
TSWP will be submitted for review and approval prior to initiating the study. 15

1.1 SITE DESCRIPTION

At the FEMP, formerly known as the Feed Materials Production Center (FMPC)', the 17
Department of Energy (DOE) is conducting a Remedial Investigation and Feasibility Study to 18
achieve environmental restoration of the site. Response actions at the FEMP are being 19
conducted in accordance with the requirements of CERCLA. 20

The FEMP is located on a 1,050-acre site in a rural agricultural area about 17 miles 21
northwest of downtown Cincinnati, Ohio (Figure 1.1). The site is near the villages of Fernald, 22
New Baltimore, New Haven, Ross, and Shandon, Ohio. 23

The FEMP is a government-owned, contractor-operated federal facility where an 24
Environmental Restoration Management Contract (ERMC) approach is being implemented to 25

! Throughout this report, the acronym "FEMP" is used for this facility, even though it was known as the FMPC

when.in operation.
GE L LT
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manage the restoration activities, with Fernald Environmental Restoration Management Corp.

(FERMCO), a wholly owned subsidiary of Fluor Daniel Inc., currently serving as the ERMC

contractor. The FEMP produced high-purity uranium metal produc;cs for the DOE and its 3
predecessor agency, the Atomic Energy Commission, during the period 1952-1989. Thorium 4
was also processed, but on a smaller scale, and is still stored on the site. Production activities 6
were stopped in 1989, and the production mission of the facility was formally ended in 1991. 6
The FEMP was included on the National Priorities Listin 1989. The current mission of the site 7
is environmental restoration in accordance with the requirements of CERCLA of 1980, as 8
amended by SARA. 9
1.1.1 Description of Operable Unit 3 10

The FEMP is divided into five separate operable units. The subject of this TSWP is 11
0OU3, which consists of the former Fernald Production Area and production-associated 12
facilities and equipment. OU3 includes all above- and below-grade improvements, including, 13
but not limited to, éll structures, equipment, utilities, drums, tanks, solid waste, waste, 14

product, thorium, effluent lines, K-65 transfer line, wastewater treatment facilities, fire

training facilities, scrap metal piles, feedstocks, and coal pile as defined by the Consent

' Agreement as Amended under CERCLA Sections 120 and 106(a) in the Matter of: U.S. 17
Department of Energy Feed Materials Production Center, Fernald, Ohio (EPA 1991). The 18
former Production Area occupies approximately 136 acres near the center of the FEMP site 19
and contains many buildings, scrap metal and soil piles, containerized materials, storage pads, 20
parking lots and roads, railroad tracks, above- and underground tanks, utilities, and equipment. 21
Several impoundments, ponds, and basins also are included. Operable Unit 3 does not 22
specifically include the soil and groundwater under and around the various man-made 23
improvements, but these media are important as potential pathways between sources of 24
contamination in the operable unit and receptors in the environment. Remediation of soil and 25
groundwater will be addressed by Operable Unit 5 (OU5) plans and will be integrated with 26
OU3 remediation. 27

For OU3, there are a iimited number of remedial alternatives available to mitigate the 28
threat of release from the former production facilities and above- and below-grade 29

improvements within OU3. In addition, there is a continuing potential for impacts to human
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heaith and the environment associated with the facilities remaining in their current condition.
DOE. as the lead agency for the FEMP, has the responsibility to reduce risks to human health
and the environment as quickly as possible. Therefore, DOE is fulfilling its responsibility as
the lead agency in accordance with CERCLA and the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) (FR 1990) in proposing to implement an interim remedial
action to accelerate the cleanup process within OU3. DOE has submitted to the EPA the OU3
Proposed Plan/Environmental Assessment for Interim Remedial Action. Upon approval of the
proposed interim remedial action, an Iinterim Record of Decision (IROD} will be developed to
address the concerns related to the OU3 facilities and improvements prior to the issuance of
the final Record of Decision (ROD). The purpose of the proposed plan for interim remedial
action and the IROD is to accelerate the remediation of OU3 by documenting the decision to
decontaminate and dismantle QU3 facilities, thus allowing OU3 remediation to commence at
an earlier date. The final ROD for treatment and disposition of waste materials will be issued

as scheduled in the Amended Consent Agreement.
1.2 DESCRIPTION OF OU3 MEDIA AND CONTAMINATION

The following sections identify and describe the varying OU3 media categories and the
physical state in which they are found. A summary of the nature and concentration of

contamination is presented with the potential contaminants of interest in QU3.
1.2.1 Media Categories

To support the development of remedial alternatives and to estimate waste volumes,
the media have been grouped into thirteen main categories on the basis of their primary
construction materials and characteristics. Most of the media fit within the definition of a
single category; however, because of anomalies in the media, several media types are

identified as being multi-faceted (e.g., mica-coated electrical insulation, ceramic tile containing

asbestos). The media categories were compiled based on physical characteristics (e.g., .

plastic, asbestos-containing, etc.), anticipated location of contamination (e.g., surface or
volumetrically contaminated), and potential for beneficial reuse/recycle (e.g., buik steel, etc.).
The media categories or groupings may change, however, as the program progresses to

factor in additional information. For example, media wouid be taken off the list if removal

3
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actions resulted in their disposition. Media also could be consolidated (e.g., soil or debris

piles), or significantly change form (e.g., demolition of a structure to create a debris pile,

recycle, etc.). Currently, limited characterization data is available for OU3. Early resuits of 3
the remedial investigation field chafacterization data may validate or negate assumptions made 4
in this document. The list of media will be updated as new information warrants. 5

1.2.1.1 Concrete , 6

This media category includes poured concrete floors and walls which may be slightly 7
or heavily reinforced. Concrete was used heavily for paved surfaces such as storage pads, 8
building floors and for some free-standing, poured walls for shielding purposes, as well as 9
building foundations, roofs, columns, equipment pedestals, shielding, etc. Penetration of 10
contamination is anticipated to be limited to a small depth from .the surface. Itis anticipated 11
that concrete located in wet process areas would tend to have detectable levels of 12
contaminants at lower depths than concrete in dry process areas. ' 13

1.2.1.2 Cement Block, Acid Brick, and Gunnite Concrete

Gunnite concrete was used primarily in the refinery area as sprayed on tank shielding 16
to protect operators from exposure to beta-gamma radiation. Because this tank shieiding is 16
extremely porous and the tanks were generally filled with uranyl nitrate, this concrete is 17
anticibated to be contaminated throughout. 18

Cement block construction is primarily used in building walls at the FEMP. Cement 19
blocks are also very similar to gunnite concrete in that they are extremely porous. Any 20
contamination would be expected to migrate throughout either type of blocks. 21

Acid brick, applied over concrete, was used extensively in corrosive process areas of 22
many FEMP facilities. Acid bricks, though thought to be relatively impervious to 23
contamination, are not completely immune to it. It is anticipated that the weakest parts of 24
an acid brick floor or dike are the mortar joints. Acid bricks are generally thin and may be 25
Crécked or broken. These bricks could possibly have uniform contamination throughout due 26

to the nature of the contamination and the physical state which the bricks are found. ‘
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The greater part of the site roads and parking lots are concrete-based with layers of
asphalt covering applied throughout the years. Any potential historical contamination would
have been sealed in through successive road repair work, ground in by vehicles, and leaked
in through cracks. Therefore, the depth of contamination may be significant and. at some

locations, multi-layered.
1.2.1.4 Non-Porous Metals

This media category includes structural steel, mild steel, stainless steel, aluminum and
process equipment metals. Structural steel is defined on the basis of thickness and includes,
but is not limited to beams, columns, floor decks, railroad tracks, and elevated pipe-line
support structures. Process equipment is considered to include tanks, pipe-lines, valves,
pumps, and miscellaneous machinery and vessels. It is anticipated that structural steel,
representing mostly large solid metal, will be mostly contaminated on the surface with dust
and will generally not have been in contact directly with chemicals or uranium compounds;
some floor decking and process equipment is comparably thin, is anticipated to have been in
direct contact with chemicals and/or uranium compounds, and may be contaminated on both
interior and exterior surfaces. Metals may be segregated during the interim remedial activities
based on these classifications but the decontamination methods that will be investigated
during the treatability studies will be focused more on the differences in the composition of

the metals than the differences in shape or mass.

The remaining media in the metal category are generally non-porous and are expected
to be contaminated on the surface. Mild steel is used primarily for bulk or structural steel.
A significant portion of this metal is coated with a lead oxide-based paint. A significant
number of tanks, reactors, and process vessels are made of stainless steel because of the
extensive use of nitric acid for uranium processes across the site. Aluminum, in sheet form,
is used across the site as covering for pipe insulation, shielding, conduit, as the exterior skin
and roofing of trailers located both on the process and non-process sides, and many other

applications.

G0Ls

LY}

14
16
16
17
18
19

20

21
22
23
24
25
26
27

28



OU3 Treatabilitv Studv Work Plan (Rev. 0) 1-8 December 1993

The FEMP has stored scrap metal which falls within the scope of OU3. The DOE has

cominitted to conduct the "scrap metal piles removal action”, identified as Removal #15 in

Section 2.5.8 of the OU3 RI/FS Work Plan Addendum (WPA). The current inventory includes 3
contaminated recoverable ferrous, contaminated recoverabie nonferrous metal, and copper 4
with asbestos-containing wraps. Disposition of the scrap metal piles have been initiated with 5
emphasis on recycling or beneficial reuse. As stated in Section 1.4.1, DOE will coordinate 6
activities with ongoing and future recycling projects planned for OU3 media to collect data 7
and complete recycling/beneficial reuse treatability studies. As a result of the interim remedial 8
action dismantlement activities, additional scrap metal piles may be generated. The 9
remediation scrap metal piles will be managed, stored, and/or dispositioned under 10
Removal #17, Improved Storage of Soil and Debris, pending the final ROD. 11

1.2.1.5 Inconel and Monel 12

More expensive and -exotic composite metals were used in the processes where liquid 13
and gaseous hydrofluoric acid were used. Both media in this category are expected to be 14

volumetrically contaminated due to the extensive use with acids at varying temperatures and

due to the porosity of the materials.

1.2.1.6 Asbestos-Containing Materials 17

Asbestos-containing materials (ACM) are wide-spread and have been heavily utilized 18
at the FEMP over the years. The list of known ACM include transite wall and roof panels, 19
some floor tiles, pipe insulation, and loose insulation. Due to the porosity of transite and 20
insulation, contamination is assumed to have migrated throughout the depth of the material. 21

Transite is a trade name for an asbestos-cement composite material composed of 22
primarily portland cement and chrysotile {(asbestos) fibers. Transite has been widely used 23
on-site as the interior and exterior structural skin of buildings. The exterior transite panels are 24
usually corrugated sheets, while interior skins are usually flat sheets. Corrugations help to 26
withstand heavy service conditions and forms a weather seal when lapped over other 26
structural or insulation paneis. Transite is formed by hydraulically pressing together uncured, 27

thin asbestos-cement sheets to form a hard, durable material. The final product has an

1020
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approximate density of 112 pounds per cubic feet, and is usually 3/8 inch thick, 42 inches

or 48 inches wide, and either 48 inches or 96 inches long.
1.2.1.7 Non-Asbestos-Containing Insulation and Tile

Other forms of insulation used at the FEMP include fiberglass wall insulation and mica-
coated electrical insulation. These are also extremely porous and are assumed to be

contaminated throughout.
1.2.1.8 Wood

A significant quantity of wood has been and is being used for general maintenance and
construction purposes, such as electrical and telephone poles, drum pallets, small sheds,
railroad ties, and cooling towers. With the exception of the cooling tower wood and drum
pallets, this wood is expected to have minimal contamination due to the uses of the materials.
The cooling tower wood and drum pallets may have significant contamination and, as wood

is porous, this media is expected to be volumetrically contaminated.
1.2.1.9 Glass and Ceramic A

Various forms of glass and ceramics are encountered at the FEMP: windows; glass
columns; laboratory glassware; furnaces lined internally with ceramic for insulation purposes;
crucibles: and ceramic tiles. The concentration of contamination will vary widely for this list,
depending on the use, location, and form of the material. For example, glass windows and
laboratory glassware are not very porous and contamination may be found only on the
surface. On the other extreme, ceramics used in lining some furnaces are highly porous and

have been contaminated with thorium and enriched uranium compounds.
1.2.1.10 Plastic

Plastic is used extensively throughout the site and may contain significant amounts of

contamination. Plastic was used as a building material, heavy plastic lagoon iiners,
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containment plastics, and piping. Plastics exist in a variety of physical forms and from a

variety of compounds. Both volumetric and surface contamination may be encountered.

1.2.1.11 Containerized Waste 3

Containerized wasteincludes all backlog waste inventory. This backlog waste is stored 4
in various containers including five gallon cans, 30- and 55-gallon drums, and 85- and 110- 6
gallon over-pack drums. For inventory purposes, waste volumes are expressed in drum 6
equivalents (DE) or the equivalent of a 55-gallon drum. Most wastes are stored in carbon steel 7
55-gallon drums. In limited cases, stainless steel or plastic drums are used to prevent 8
incompatibility. Sea/Land containers (approximately 250 DEs) and B-25 boxes (approximately 9
12 DEs) are used to contain volumetrically contaminated debris from maintenance and 10
construction. The stated capacities of these bulk containers assumes 80 percent utilization 11
of available space.: 12

One part of the backlog waste inventory is process residues from past manufacturing 13

of uranium metal and intermediate products. During past operations, uranium was recoverzd

from many of these residues and recycled. Thorium residues constitute a second {smaller)

portion of the backlog waste. Another part of the containerized waste is contaminated debris 16
from construction activities and from maintenance of equipment and facilities. Debris 17
generated by ongoing RI/FS activities and removal actions is also included. Approximately 18
12,500 DEs of mixed waste (RCRA hazardous wastes which are radiologically contaminated) 19
are included in the backlog inventory which totals approximately 137,500 DEs. 20

The potential technologies which could be implemented for final remediation of the 21
mixed waste streams found in the backlog waste category are currently being coordinated 22

with the Federal Facilities Compliance Act (FFCA) program at the FEMP. In addition to 23

coordination with the FFCA response activities, OU3 treatability studies are being coordinated 24
with other operable unit treatability activities. QU3 coordination with other treatability studies 25
is discussed in further detail in Section 1.4.1. 26

.....




0 .‘“

0US3 Treatability Study Work Plan (Rev. 0) i-11 December 1993

: ?”-49 93

1.2.1.12 Miscellaneous Media

There are miscellaneous materials across the operable unit that may contain significant
levels of contamination. This category includes media such as fabric, composite roofing,

plaster, and many others of lesser volume in OU3.

The composite roofing materials contain a polyurethane foam and covers the roofs of
several buildings, such as the Services Building, the Main Maintenance Building, the

Laboratory, etc. This roofing material has been found to be contaminated in isolated spots.
1.2.2 Nature of Contamination

Section 2.4 of the OU3 RI/FS WPA addresses the nature of contamination presént in
OU3 media based on the processes and operations performed at the FEMP. A summary of
historical information and process knowledge indicating the primary radiological and chemical
contaminants of interest for OU3 is presented in the OU3 RI/FS WPA. Appendix A of the OU3
RIJFS WPA provides summary tables of OU3 contaminants of concern and component
radiological surveys. Uranium is the principal contaminant of concern, aithough other
radiological and hazardous contaminants are also present or anticipated in OU3 media
including the following: thorium; uranium and thorium decay products; lead; mercury;

chromium; PCBs; and others.

The OU3 Remedial Investigation Field Characterization Program will generate data
which will improve existing knowledge -regarding the of contamination in OU3. This
characterization data may result in -potential improvements to test designs which are

presented at a later date.
1.3 PRELIMINARY REMEDIAL ACTION OBJECTIVES

Preliminary remedial action objectives are medium-specific or operable-unit-specific
goals for protecting human health and the environment. Remedial action objectives for OU3

are addressed in Section 3.2.2 of the OU3 RIVFS WPA. The overall objective of the remedial

action for OU3 is to ciean up, stabilize. or otherwise control contamination to ensure
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proté’ction of human health and the environment. Preliminary remedial action objectives for

OU3 are identified in Table 3.6 of the QU3 RI/FS WPA.

Preliminary remedial action objectives are initial cleanup goals for individual

contaminants for a specific media and a specific future land use. Remediation objectives are
based on readily available information or standards (e.g., ARARs). As new information and
data are collected during the remedial investigation and baseline risk assessment, the
remediation objectives will be modified. Final remediation action objectives are contaminant-

specific cleanup levels that will be documented in the final ROD.

Many of the remedial action objectives for OU3 media will be established and
developed by the health and/or environmental risk considerations or reguiations. To meet the
remedial action objectives, the applicable final disposition options are limited. Some materials
may qualify for unrestricted release. Currently, it is anticipated that only non-porous material
will be released from the site without radiological restrictions. The preliminary remédiation
goal for non-porous materials is provided in the Department Of Energy Order 5400.5,
Radiation Protection of the Fublic and the Environment, (DOE 1990). If waste cannot be
released without radiological restrictions, it is anticipated that preliminary remediation goals
may be developed to meet on-site disposition requirements or acceptance criteria for off-site

disposition.
1.4 TREATABILITY STUDY APPROACH

The purpose of treating contaminated materials is to achieve a reduction in risk to the
environment and human health. Treatability studies support remedy selection during the
easibility study (FS) by providing data about potentially promising treatment technologies and
alternatives. Treatability studies test the effectiveness, performance, and implementability
of potential remedial technologies on OU3 media and contaminants of interest. The
treatability studies conducted on OU3 components and dismantled materials will be conducted

in accordance with ARARs or waivers will be obtained for the ARARS.
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The scope of the treatability studies includes gathering data regarding effectiveness.

performance, and implementability on several of the following remedial techniques:

surface decontamination;
surface removal;

: volumetric decontamination;
dismantiement/bulk removal; and

. recycling/beneficial reuse.

The OU3 Proposed Plan/Environmental Assessment for Interim Remedial Action
identifies the preferred alternative of decontamination and dismantiement of all structures and
other components in OU3. Debris and secondary waste requiring further treatment would be
placed in interim storage on-site until a decision concerning final treatment and waste
disposition is identified in the final ROD for OU3. Therefore, surface decontamination and

dismantlement of intact buildings and facilities will be addressed by the proposed interim

remedial action, while final treatment and disposition of the contaminated materials in interim

storage will be addressed by the final remedial action for OU3. Treatability studies inay b2
performed on decontamination technologies and dismantiement techniques which support the
implementation of the' interim remedial action and on final treatment technologies and
disposition options to support the evaluation of the final remedial action alternatives. Studies
performed to support the implementation of the interim remedial action may resemble pre-
design studies. Evaluations of the treatability study data for technologies which support the
interim action will be performed during the design stages following completion of the OU3
Remedial Design/Remedial Action Work Plan, while evaluations of treatability study data for
technologies which support the final remedial action will be performed in the OU3 Feasibility

Study Report.
1.4.1 0OU3 Coordination With Other Treatability Efforts

DOE wiil perform OU3 treatability studies in cooperation with other FEMP operable
units, technology development efforts, the FFCA activity, and off-site vendors. If a
treatability study is being performed by another on or off—site group and the technology is
applicable to OU3 media and contaminants, DOE will coordinate efforts ar{ai Qegdrhrces te

perform the study to ensure that OU3 data needs are met.
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The Federal Facility Compliance Act of October 6, 1992, requires each DOE site to

deveiop a Site Treatment Plan for mixed waste treatment capacity and technology

development. The site treatment plan (STP) will include possible technologies that could be 3
used to treat mixed waste, selection criteria for identifying the best technology, and schedules 4
for development of the selected technology. The FEMP mixed waste is also regulated under 5
CERCLA. Most of this waste will be dispositioned under the OU3 CERCLA remedial process, 6
therefore, the schedules and activities specified in the STP must be consistent with the OU3 7
remediation process. The QU3 waste streams which wili be addressed by the STP have been 8
identified in Section 1.2.1.11. If a mixed waste technology has been identified as a leading - 9
remediation candidate for an OU3 mixed waste stream and further data is needed to select 10
the technology, OU3 may perform a treatability study on the technology to assist the FEMP 11
in meeting FFCA requirements. 12

The FEMP has several ongoing and future recycling projects planned for OU3 media. 13
DOE will coordinate activities between OU3 and the recycling projects to collect data and 14
complete recycling/beneficial reuse treatability studies. Currently, recycling studies are being 16

planned for the Plant 7 dismantled transite, metal and concrete.

Plant 7 dismantled concrete, transite, and metal will also be segregated and assigned 17
for use as test media in OU3 treatability studies. Plant 7 concrete and transite will be utilized 18
for currently identified treatability studies discussed in this work plan. The segregation and 19
collection of these test media is discussed in further detail in Section 6. 20

Several DOE Decontamination & Decommissioning Integrated Demonstrations (D&D 21
ID) and Program Research and Development Announcement (PRDA) studies may be performed 22
at the FEMP. Most of these studies are to be performed on OU3 media. DOE will work in 23
conjunction with the D&D ID and PRDA vendors to collect treatability data which meets FEMP 24
needs. 26

1.4.2 EPA Guidance ' 26

The EPA Guide for Conducting Treatability Studies Under CERCLA (EPA, 1992) outlines

a three tiered approach to conducting treatability studies for a. Superfund site. The approach
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includes remedy screening, remedy selection and remedy design. The remedyi’é’ér’ll’eér‘i’i_ﬁg{énd
remedy selection testing are generally pre-ROD studies, and the remedy design studies are
generally post-ROD. The proposed OU3 treatabilify study approach is consistent with EPA’s
phased system for conducting treatability studies which consists of conducting treatability
investigations by performing remedy screening and remedy selection studies. Remedy design
studies are not currently planned in the scope of this TSWP; however, remedy design testing

may be implemented at a later date.
1.4.3 Relationship of Treatability Data to FS Evaluation Criteria

The best representative technology will be determined by evaluating the technology
with multiple criteria during the detailed analysis of potentiai remedial alternatives in the FS.
" The remedy screening and remedy selection treatability studies provide the performance and
cost data needed to 1) evaluate potentially applicable treatment alternatives, and 2) select an

alternative for remedial action based on the nine NCP evaluation criteria.

The detailed analysis of alternatives phase of the FS follows the development and
screening of alternatives and precedes the actual selection of a remedy in the ROD. During
the detailed analysis, the retained remedial alternatives are evaluated based on nine NCP
evaluation criteria. The criteria are detailed in the Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (EPA 1988):

Overall protection of human health and the environment;
Compliance with ARARs;

. Long-term effectiveness and permanence;

. Reduction of toxicity, mobility, or volume through treatment;
Short-term effectiveness;
Implementability;
Cost;
State acceptance; and

Community acceptance.
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2 SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS

In an effort to expedite the RI/FS process for OU3, DOE has submitted a letter to the
EPA requesting that the Initial Screening of Alternative (ISA) Report be deleted from the

Amended Consent Agreement schedule and that the information that would have been

contained in the ISA Report be included as part of the FS Report. However, to support the
identification of potential treatability study needs, this section provides a preliminary screening
of technologies. The information presented in this section will be used to support the
development of corresponding sections in the FS Report. The objective of this section is to
provide a summary of the preliminary identification and screening of treatment téchnologies
and process options. The identification and screening of technologies and process options

consist of the following general steps.

. Review the RAOs specifying the contaminants and media of interest,

exposure pathways, and preliminary remediation goais that permit a
range of treatment and containment alternatives to be developed. The
preliminary remediation goals are developed on the basis of chemical-
specific ARARs, when available, other available information, and site-
specific, risk-related factors.
Review general response actions for each medium of interest defining
containment, treatment, removal, or other actions, singly or in
combination, that may be taken to satisfy the RAOs for Operable Unit 3.
identify volumes or areas of media to which general response actions
might be applied, taking into account the requirements as identified in
the RAOs and the chemical and physical characteristics of the site.

. Identify and screen the technologies and process options applicable to
each general response action to eliminate those that cannot be feasibly
implemented at the site.

Combine representative process options from each technology type to
develop remedial action alternatives and screen alternatives based on

technical criteria.

A discussion of the media categories and remedial action objectives was provided in

Sections 1.2 and 1.3, respectively. Section 2.1 will consider general response actions. A
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““discussion of the identification and screening process of treatment technologies and process

options is presented in Section 2.2. An identification of remedial action alternatives for the

final remediation is provided in Section 2.3, while Section 2.4 discusses the approach used 3
to evaluate remedial action alternatives. Section 2.5 discusses the currently identified 4
treatability studies to be addressed by this TSWP. ‘ 5
2.1 GENERAL RESPONSE ACTIONS 6

General response actions are those actions that will satisfy the remedial action 7
objectives. Similar to remedial action objectives, general response actions are medium- 8
specific; they can be applied either alone or in combination. General response actions for the 9

final remedial action are identified in Section 3.2.3 of the OU3 RI/FS WPA. The response 10

actions stated in the OU3 RI/FS WPA have been modified below on the assumption that the 11
interim remedial action has been implemented. The general response actions for the final 12
remedial action are defined as follows: » 13

. No Actior: - Represents conditions of no further remedial action than

what is currently proposed as part of the interim remedial action;

Treatment (on or off-site} - Includes physical, chemical, and/or biological 16

measures which will reduce the volume, toxicity, and/or mobility of a 17

contaminant or waste by altering the physical and/or chemical 18

properties; and » 19
Disposition/Recycle (on or off-site) - Includes the removal of the treated 20

or untreated waste and placement in a temporary or permanent pre- 21

engineered environment which will restrict the contaminant migration 22

and thus limit exposure routes. 23

2.2 SUMMARY OF THE SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 24
Based on available information, media-specific potentially feasible remedial technology 25

types and process options were identified for each of the final remedial action general 26

, response actions. In this work plan, the term technology refers to general categories of
technologies, such as bulk chemical treatment or surface removal. The term process option

DR L. - i
+ reférs to specific processes within each technology type. These technology types and

0030
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process options were compiled by utilizing resources described in various EPA documents,

EPA databases, and DOE technology summaries as well as other applicable references.

Each of these technologies and process options underwent a screening for applicability
and appropriateness to OU3 media and contaminants. The goal of the screening process was
to focus on technologies that were considered potentially applicable or appropriate and
potentially improved over baseline technologies (e.g., no action, box and bury, etc.) but for
which additional data would be required for decision-making and to focus the treatability
procesé on the most feasible options for the various OU3 media. The list of technologies and

process options was evaluated against four criteria:

Effectiveness - The potential effectiveness of process options in handling
the estimated areas or volumes of media and meeting the remediation
goals identified in the remedial action objectives; the potential impacts
to human health and the environment during the construction and
implementation phase; and the reliability and proven effectiveness of the
process with respect to the contaminants and conditions at the site;

. Implementability - Ability to obtain necessary permits and right-of-way

| for off-site actions; the availability of necessary equipment and skilied

workers to implement the technology; and the availability of treatment,
storage, and disposition options;
Cost - Evaluated on basis of low, medium, or high relative to other
process options in the same technology group; and
Secondary Waste Generation - Volume and type of secondary waste
created due to the implementation of the process option was
considered. A process option can be eliminated on the basis of
secondary waste generation only if other process options within the
same technology type do not produce secondary waste or if the other

process options produce a smaller volume of secondary waste.

The evaluation factors used to perform the screening process were based on standard EPA
guidance criterion (effectiveness, implementability, and cost) and non-standard criterion

(secondary waste generation). Secondary waste generation was considered by DOE to be a
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sufficiently important factor to be discussed separately. In this step, both process options

and entire technology types were eliminated from the comprehensive list of potential

technologies based on the technical criteria. Appendix A, Tables A.1 through A.4, summarize 3
the evaluations of OU3 technology types. 4

Table 2.1 presents the retained technology types for OU3. Retention of these 5
technologies indidates that the technology is applicable to one or more OU3 media categories 6
and anticipated contaminants. Although the retained technologies will be evaluated further 7
in the FS, treatability testing may not necessarily be performed on all retained technologies. 8
For example, treatability testing would not be performed on retained technologies for which 9
adequate information is available. Also, technologies with limited applicability to OU3 (e.g., 10
technologies which are highly contaminant-specific) may not be considered cost-effective for 11
treatability testing or implementation. The retained technologies for OU3 media include 12
access/use restrictions, physical and chemical treatment, dismantlement/bulk removal, and 13
disposition options. The no-action response has also been retained for all media and will be 14
considered as a remedial action aiternative in the FS. 16

2.3 FINAL REMEDIAL ACTION ALTERNATIVES

Preliminary alternatives for the remedial actions for OU3 were developed on the basis 17
of the general response actions identified in Section 2.1, EPA’s Guidance for Conducting RI/FS 18
Under CERCLA (EPA 1988), and the categories specified in the NCP. The two categories of 19
remedial action alternatives discussed in the NCP are source control response actions and =~ 20
groundwater response actions. Only source control response actions are directly applicable 21
to OU3. Source control actions are response actions that reduce the toxicity, mobility, or 22
volume of contaminants. These actions include final remedial action alternatives that employ 23
treatment that removes or destroys contaminants to the maximum extent feasible, thereby 24
minimizing the need for long-term management. 26

Four final remedial action alternatives are identified and discussed in Section 3.2.4.2 26
of the OU3 RI/FS WPA. These alternatives have been modified in this section on the 27

assumption that the interim remedial action has been implemented. Development of the

modified alternatives is based on 1) the general response actions, 2) selecting a representative
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L process option for each technology type and assembling these process options into final
remediation alternatives, and 3) the assumption that the interim remedial action alternative
identified in Section 1.4 will be implemented. Note that in assuming that the interim action
has been implemented, the alternative for in-situ stabilization/containment identified in the
OU3 RI/FS WPA has been eliminated. This alternative applies to standing structures which
will have been dismantled as part of the interim action. The conditions that will exist
following the implementation of the interim remedial action and up to the issuance of the final
ROD are that OU3 components have been dismantled and most of the resuiting waste and
debris placed in interim storage on-site and remaining drums and inventory also have been
placed in interim storage on-site. Drums and inventory are expected to be removed from site
by removal actions; however, they are included to address the possibility that they have not

been removed and that treatment technologies might address them.
The following alternatives for the final remedial action have been identified:

Alternative 1: Nd-Action:
. Alternative 2: Disposition (on or off-site)/Recycle; and

Alternative 3: Treatment and Disposition (on or off-site})/Recycle.

Variations in the options may be identified within each of the action alternatives
{Alternatives 2 and 3) as the final remedial action develops in order to incorporate different
elements specific to certain types of materials within each alternative to form comprehensive
site-wide alternatives. Disposal may be on-site or off-site, resuiting in two options for each
disposal alternative. The waste acceptance criteria for either on-site or off-site disposal
options may require limited treatment (e.g., drying, size reduction, etc.) for some OU3 wastes
prior to burial/shipment.

In order to minimize disposition of materials with potential value, recycling and reuse
of materials will be maximized. Materials meeting release criteria in accordance with
40 CFR 268.45, 40 CFR 192, U.S. Nuclear Regulatory Commissions, 1974, Termination of
Operating Licenses for Nuclear Reactors, Regulatory Guide 1.86, DOE’s proposed rule (10CFR
834 - F.R. March 25, 1993), and DOE Order 5400.5 may be shipped off-site for disposal (DOE
1993a). Portions of non-recoverable and non-recyclable materials, generated by the

:;::.lmplementatlon of the interim remedial action during the period prior to the final ROD, for
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which no reasonable treatment or recovery option is available {miscellaneous building
materials), may be dispositioned at an approved off-site disposal facility prior to issuance of
the final ROD. The quantity of this material shipped from the site as a consequence of the

interim action would not represent greater than 10 percent of the total OU3 waste.
2.4 INITIAL SCREENING OF REMEDIAL ACTION ALTERNATIVES

Preliminary remedial action aiternatives were developed in the OU3 RI/FS WPA in an
attempt to meet the established RAOs; alternatives determined not applicable or infeasible
were eliminated. The resultant alternatives were based primarily on RAOs and
implementability concerns. The intent of initial alternative screening is to comparatively
evaluate alternatives on the basis of effectiveness, implementability, and cost in accordance
with the NCP at 40 CFR 300.430 (e&f) (Remedial Investigation/Feasibility Study and Selection
of Remedy). Alternatives are evaluated more generally in this phase than they will be in

subsequent detailed analysis tasks (e.g., during the FS).

As defined by the methodology of Office of Soli»d Waste and Emergency Response
(OSWER) Directive 9355.301, at least one "no-action” and "remove/treat” alternative will be
~ carried forward to the detailed analysis of final remedial alternatives. All final remedial action
alternatives identified above have been retained at this phase for detailed analysis in the FS

Report.
2.5 TREATABILITY STUDY DESCRIPTIONS

~ Based on the results of the screening of technologies, shown in the screening summary
tables located in Appendix A, and the results of the screening of ‘alternatives,' several
technologies have been identified for treatability testing. In order to adequately support the
evaluation of aiternatives in the detailed analysis, additional data are needed on several
technologies to better evaluate their performance. Literature searches and other sources of
information (e.g., vendor contacts, technology development companies, etc.) either provided
limited data for several technologies or contained information that is not specific to the media
or waste forms common to OU3. Treatability testing may be performed on various

technologies determined to be applicable to OU3 media and contaminants for which
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treatability testing will provide data for further evaluation by DOE. Treatability testing is

intended to provide information to fill data gaps specific to OU3 media and contaminants.

The technologies selected from Table 2.1 for treatability studies currently addressed
in this TSWP reflect the present understanding of OU3 media and contaminants as well as the
completeness of the téchnology and alternatives 'screening. Treatability testing may be

performed on a technology listed in Table 2.1 for the following reasons:

the technology may be utilized to decontaminate OU3’s largest media
categories (e.g., concrete, asbestos-containing materials, metals);

the technology may be utilized to decontaminate a media category for
which viable treatment options are limited;

the technology is applicable and appropriate to OU3 media categories
and contaminants but little or no data is available to evaluate the
technology’s performance; and

implementation of the technology appears to be cost effective compared

" to applying a baseline technology (e.g., box and bury).

Large quantities of transite panelling, concrete, metal and other debris will be generated
by dismantling OU3 structures. Therefore, the treatability tests proposed in this submittal
address 1) treating the volumetrically largest media categories (e.g., concrete and ACM) with
technologies which provide limited performance data and 2) technologies which may be used

to treat a media category (e.g., mixed waste) for which viable treatment options are limited.

Additional treatability studies (e.g., recyclirig of metals) may be proposed as OU3

characterization and remediation progresses and as initial treatment testing results become
available. Test design plans for treatability studies not addressed in this TSWP will be
submitted prior to initiating the study. The introduction to the study-specific appendices will
provide reasons for selecting the technology from Table 2.1 for a treatability study, a

justification for performing the study, and a short description of the technology.
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3 TEST OBJECTIVES

This section outiines the development of the test objectives and discusses the 2
establishment of performance objectives. The treatability performance and test objectives 3
discussed in this section will be considered during the development of the study-specific 4
objectives. Specific information about the test objectives and criteria for each technology to 6
be studied is detailed in the respective study-specific appendices. 6
3.1 OBJECTIVE DEVELOPMENT : 7

The range of release/disposition options available after treatment of contaminated OU3 8
media drive the treatability test objective development. Release/disposition options currently 9
available for OU3 media include: 10

On-site Disposal; ' 11
Off-site Disposal; | 12
Restricted release of media for recycling; 13
Restricted release of media for uée within the DOE system; and 14
Unrestricted release for recycling or disposition. 16

The draft FERMCO Material Release Policy has been developed to "properly manage 16
the release of waste materials leaving the site to insure protection of public health and 17
environment, to ensure safe use or disposal of the material, to promote recycling, and to 18
facilitate rapid and efficient site remediation.” This draft policy was developed in compliance 19

with DOE’s proposed rule (10CFR 834 - F.R. March 25, 1993) based on DOE Order 5400.5 20
and the NRC Regulatory Guide 1.86; however, FERMCO's release policy proposes more 27

conservative criteria for releasing material than the aforementioned regulations. 22

The draft FERMCO Material Release Policy has placed varying radiological release 23

restrictions on OU3 media based on the depth of contamination in the media (e.g., surface 24
contaminated versus voiumetrically contaminated). Varying chemical disposition restrictions 25
have also been placed on RCRA contaminated media versus non-RCRA contaminated media 26
based on 40 CFR 261 3 Due to these varying restrictions, OU3 materials are subject to 27

0937
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different release/disposition criteria. The following sections identify and describe the QU3

media categories based on the depth and nature of contamination present in the media,

discuss applicable radiological and chemical release/disposition criteria, and identify potential 3
treatability study objectives. 4
3.1.1 Surface Contaminated Media : 5

Media with residual surface contamination are generally considered to be non-porous. 6
OU3 non-porous media categories include metals, glass, and some plastics and miscellaneous 7
media categories. This includes structural steel, stainless steel, mild steel, aluminum, window 8
and laboratory glass, and some plastic building material and containment plastics. 9

Materials which are judged to have residual surface contamination levels within the 10
range of background may be released without restrictions based on the FERMCO Material 11
Release Policy. This draft policy delineates the residual surface contamination guidelines for 12
smooth, non-porous residual radioactive material (e.g., glass, stainless steel, etc.). As defined 13

in the draft policy, residual surface contaminated materials with radiological levels above

background and below DOE Order 5400.5 criteria may be released to a commercial recycling

company or remain within the DOE system. These release options and criteria are anticipated 16
to be readily applicable to OU3 non-porous media. 17
3.1.2 Volumetrically Contaminated Media _ 18

OUS3 porous media are anticipated to be volumetrically contaminated (contamination 19
spread throughout the depth of the media). OU3 porous media categories include: concrete; 20
cinder/cement block, acid brick, and gunnite concrete; asphalt; inconel and monel; asbestos- 21
containing material; non-asbestos-containing insulation and tile; containerized waste; and a 22
limited quantity of wood, ceramic, and miscellaneous media. 23

As defined in the draft policy, volumetrically contaminated media with radiation levels 24
within the range of background levels may be released without restrictions. Contaminant 26

concentrations for these media have not been established to define background levels that will

be remediated under QU3. Volumetrically contaminated media with radiation levels above
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background may be recycled/ reused and release must be restricted to DOE facilities or NRC

licensed commercial facilities.
3.2 OBJECTIVES FOR TREATING RADIOLOGICALLY CONTAMINATED MEDIA

Potential treatability study performance objectives related to radiologically
contaminated media may include reducing residual surface contamination to levels within the
range of backéround, thus making the media suitable for unrestricted release. Where a
technology is demonstrated to be incapable of decontaminating the media to levels within the
range of background levels for unrestricted release, the evaluation of the test results will
examine the possibility that the media can be decontaminated to a contamination level suitable

for controlled release for recycle/reuse.

Potential treatability study performance objectives for the treatment of volumetrically
contaminated media rhay be to determine the greatest reduction in radiological contamination
the technology can consistently achieve or the best consistent performance of the test.
Specific concentrations of radionuclides may be stated as test goals; however, the inability
to meet these goals does not indicate that the technology is ineffective or that the test has
not met the stated objectives. The results will be used during the detailed analysis of
alternatives in the FS to evaluate remedial decisions for recycling and on-site or off-site

disposition options.
3.3 OBJECTIVES FOR TREATING CHEMICALLY CONTAMINATED MEDIA

Release restrictions for media with chemical contamination are not differentiated on
the basis of surface contamination and volumetric contamination; instead, chemical
regulations are based primarily upon determining if the media contains RCRA contaminants
with concentrations above threshold limits for hazardous waste and invoking the land disposal
restrictions (LDR). If RCRA contaminants are not present in leachates above regulated limits,
the media may be releas‘ed without hazardous waste restrictions. |f RCRA contaminants are
detected above the regulated limits, the media must be handled as hazardous in accordance
with the LDR requirements which may require treatment. Other requirements include meeting

the Nafibnal Pollutant Discharge Elimination System (NPDES) levels, which regulates liquids
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{usually wastewater) discharged from a NPDES permitted facility, and meeting limits derived

from drinking water standards.

Potential performance objectives for treating chemically contaminated media may
include reducing the contaminant concentration in the leachate to levels below RCRA
regulated limits. Other potential performance objectives may be to destroy asbestos fibers,
thus converting the waste into a non-toxic material (in the case of asbestos treatability

studies), and treating liquid wastes to meet NPDES regulated levels.

Potential performance objectives for treating mixed waste (media containing
radiological and hazardous contaminants) include performance objectives for treating
radiologically contaminated media discussed in Section 3.2 and performance objectives for

treating chemically contaminated media discussed above.
3.4 OTHER POTENTIAL OBJECTIVES

The performance objectives discussed in Sections 3.2 and 3.3 can be tfanslated into
specific test objectives. Applicable performance objectives can be applied to each treatability
study to generate study-specific test objectives. These treatability test objectives may include
filling data gaps where additional data is needed to perform the detailed evaluation of the
technology in the FS.  These additional data needs may generate the following test

objectives:

Demonstrating proof of principle for each technology’s applicability to
OU3 waste;

. Demonstrating technology performance and implementability;
Determining technology’s ability to meet cdmpliance with ARARs;
Collecting adequate data to support risk calculations in support of the
effectiveness criteria evaluation for the detailed evaluation of
alternatives;

Collecting cost estimation data for the refinement of the process

requirements; and
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‘ : Generating an initial database for use in subsequent bench and pllot-

scale studies in support of the remedial design. s L&k

In Section 4, objectives are further defined and developed based on treatability test

design.
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4 EXPERIMENTAL DESIGN OBJECTIVES

This section of the TSWP provides a generai overview of the experimental test
objectives for each level of analysis under EPA’s as defined in the Guidance for Conducting
Treatability Studies Under CERCLA (EPA, 1992). Each treatability study test will be
developed in accordance with this guidance to meet the requirements necessary to
demonstrate technology feasibility, performance, and implementability, including the
requirements necessary to achieve the predetermined remedial action objectives. Detailed
descriptions of the experimental design and test methodology required to demonstrate
selected technologies are contained in the TSWP appendices. The following sub-sections will

contain a general discussion about remedy screening testing and remedy selection testing.
4.1 REMEDY SCREENING

Remedy screening tests will be designed and conducted on a bench-scale level. Bench-
scale tests will be performed by on-site technical staff for those technologies that utilize
standard chemicals or processes. If a proprietary system or specific vendor technology is
required to conduct testing, work scopes will be developed to procure the necessary on-site
resources or the study may be performed off-site by the selected vendor. In general, most
rémedy screening bench-scale tests are used to provide a qualitative evaluation of the
potential effectiveness of a technology. The data needs are determined for each study in the

study-specific sampling and analysis plans.

Because the primary objective of remedy screening testing is to determine potential
technology feasibility, rigorous analytical QA/QC requirements are not generally required.
Ordinarily, it is acceptable to specify that remedy screening data be generated at Analytical
Support Levels A/B. Criteria for defining analytical support levels (ASLs) are contained in
Section 3 of this TSWP. Examples of performance goals for a remedy screening bench-scale

may be to establish:

the extent of decontamination;

the optimal test design (e.g. leaching solutions matched to media);
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test parameters for pilot scale studies (e.g., contact cycles, temperature,

solution concentration, etc.); and

criteria for assessing test results to determine if remedy selection testing 3

is necessary. ’ 4

Analytical results will be used to baseline technology effectiveness and will indicate 5
whether further testing is necessary to more thoroughly evaluate a treatment technology. 6
Remedy screening testing will be used to establish the general feasibility of the technology, 7
and if test results are acceptable, to identify remedy selection testing requirements. 8
4.2 REMEDY SELECTION 9
Remedy selection testing will provide more detailed, quantitative test results which 10
identify and define technology performance and cost. Performance data from these tests 17
indicate whether the technology can comply with ARARS or attain predetermined cleanup 12
goals. Results from remedy selection treatability tests will allow for estimation of costs 13

associated with implementation of the remedy to the accuracy required for the FS

(+50/-30%). Testing to support remedy selection will be implemented as either a quantitative

bench-scale or a pilot-scale test. 16
4.2.1 Bench-Scale 17

Quantitative bench-scale tests will be designed to investigate a technology’s capability 18
of treating radionuclide and chemical contamination. Additionally, parameters that may 19
influence technology performance will be established and optimized. Quantitative bench-scale 20
tests may be designed and performed by on-site technical staff or by the technology vendor 21
on or off-site if specialized processes are required. 22

Test data will be used to verify that the technology can meet expected cleanup goals 23
and will provide information (i.e., performance, cost and design data) in support of the 24
detailed alternative analysis performed in the FS. Due to the accelerated schedule to 26
remediate OU3, semi-quantitative and quantitative data will be collected during the bench- 26

scale phase of testing to support the detailed analysis of alternatives performed in the FS. ‘
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Therefore, data to support remedy selection must meet high levels of quality assurance/control

criteria. Quantitative bench-scale test data will emphasize the use of ASL C or D.
4.2.2 Pilot-Scale

Pilot-scale testing may be necessary where it is difficult to simulate field conditions in
the laboratory (e.g., in situ treatment technologies) and when actual performance criteria
should be documented. Where the types of experiments and equipment involved in remedy
selection treatability testing are very specific to the treatment process, pilot-scale testing may
need to be conducted by the technology vendor. Where appropriate, pilot scale test data can
be used to provide quantitative information required to optimize technology performance.
QA/QC requirements for pilot scale tests will be rigorous and will emphasize the use of
ASL C or D.

4.3 REMEDIAL DESIGN/REMEDIAL ACTION

The purpose of remedial design/remedial action testing is to optimize. the selected
treatment process and to obtain detailed cost and performance data prior to, or in the early
stages of the remedial action. Remedial design/remedial action testing is often vendor specific
and may be conducted by the vendor as a step in remedy implementation. Full-scale on-site
tests have been used for this step and as a final confirmation of cleanup level attainment by
innovative treatment technologies. Remedial design/remedial action testing is not currently
planned in the scope of this TSWP; however, remedial design/remedial action testing may be

implemented at a later date.
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‘ ’ 5 EQUIPMENT AND MATERIALS

The study-specific appendices provide a listing of major equipment to be used during

each treatability study.



OU3 Treatabilitv Studv Work Plan Rev. 0) 5-2 December 1993

Page left intentionally blank.

o048




OU3 Treatability Study Work Plan (Rev. 0) 61 December 1993

6 SAMPLING AND ANALYSIS -

The OU3 RI/FS WPA contains a detailed Sampling and Analysis Plan (SAP) for the

remedial investigation field characterization. The purpose of this section is to describe the
modifications to this existing SAP which will be required to accommodate treatability studies.
Specific details of the modiﬁcétions to the OU3 Ri/FS WPA SAP will be provided in the TSWP
study-specific appendices as SAP Addendum. The SAP Addendum for each treatability study
will address sampling and analysis of all treatability test media and residuals before, during,
and after treatment. The SAP Addendum will also ensure that samples obtained for
characterization and testing are representative of OU3 contaminants, that the quality of the
analytical data generated is known, and that the analytical data generated will support

treatment technology performance evaluation.

~ Section 6.1 outlines the modifications to the WPA SAP for the development of
treatability data quality objectives (DQO). Sections 6.2 and 6.3 consist of RI/FS SAP
modifications for treatability field sampling methodology and laboratory analysis requirements,

while Section 6.4 consists of modifications to the WPA SAP Quality Assurance Project Plan.
6.1 DATA QUALITY OBJECTIVES

Data quality objectives are developed in this document to ensure that all data collected
as part of this treatability study are appropriate to meet OU3 decision-making needs. The
level of detail and data quality needed, by necessity, vary depending on the intended use of

the data.

All investigative activities for OU3 treatability studies must be conducted and
documented in a manner that ensures that sufficient data of known quality are collected to
support sound decisions concerning the selection of remedial actions during the detailed
analysis of alternatives phase of the OU3 FS, and the uncertainty concerning the decisions
is maintained within specified limits. As target values for data quality, the DQO specified is

not necessarily criteria for acceptance or rejection of data collected.
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-4998:.The Sitewide CERCLA Quality Assurance Project Plan (SCQ) presents a structured

eight-step process-for the development of DQOs. This structured process provides the

rationale for deciding what data are necessary, what quality and type of data are required, 3
how the data will be technically defensible, and how risk is comprehended and minimized to 4
ensure sound decisions throughout the remediation process. The process will help to identify 5
areas of concern, the selection of equipment, quality assurance requirements, and analytical 6
support levels. This process leads to the generation of a DQO summary form, which is - 7
intended to provide a quick overview of the major aspects of the data collection effort and the 8
associated objectives. The summary form translates the development of DQOs into a concise 9
field document that identifies media-specific ASLs and sampling and analysis procedures. The 10
form summarizes the analytical and sampling requirements contained in DOE Orders, 11
environmental regulations, the FFCA, Ohio Environmental Protection Agency Director’s 12
Findings and Orders, and the Amended Consent Agreement. The form is based on the 13
relationship between sample media and the analytes of concern. A sample DQO summary 14

form is provided in Appendix B of the SCQ. All DQOs developed for OU3 will be approved 16
and documented in a separate document controlled by the FEMP DQO Coordinator. That 16

document will consist of the DQO logic flow worksheet and the DQO summary'form.

DQOs are qualitative and quantitative descriptions of the data that specify the quality 18

and quantity required to support decisions concerning remedy selection and implementation. 19
The end use of the treatability study data will determine the appropriate ASL for sample 20
analyses, which in turn, identify appropriate analytical methodologies for measurements in the 21
treatability studies. 22
The SCQ establishes a DQO process that includes a logic flow consisting of the 23
following eight steps: _ 24
Statement of the problem; 26

Identification of a decision that addresses the problem; 26

Identification of inputs that affect the decision; _ 27

. Specification of the domain of the decision; 28
Development of a logic statement; 29

'’ Establishment of constraints on uncertainty;
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Optimization of design for obtaining data; and

- ';.c '
Summary. _ o~ &2 {*9 93

A The FEMP DQO summary form was developed as documentation of DQO development.
Analytical and sampling requirements are summarized within the nine sections of this form.

DQO information for each treatability study can also be found in the appendices of this TSWP.

ASLs A through E are defined in the SCQ and parallel the EPA DQO Levels | through
IV for chemical analysis, but also include analysis of radionuclides, which comprise a large
proportion of the analyses supporting the FEMP projects. ASLs were designed to maintain
consistency with EPA in the definitions of DQO levels but to avoid confusion between EPA
and DOE/EPA programs.

ASLs A and B (iimited QA/QC) are generally required for remedy screening and remedy
selection data used to decide, gualitatively/semi-quantitatively, whether the technology is
potentially feasible and warrants further consideration. ASLs C and D provide a more rigorous
QA/QC program and are used to verify whether the technology was effective and whether

cleanup criteria have been met. SCQ definitions of the ASLs are included in Table 6.1.
6.2 COLLECTION OF TEST MEDIA

Most test media to be collected for use in the treatability studies will be collected
according to sampling methods prescribed in Appendix K of the SCQ. The procedure numbers
from the WPA SAP are listed in Table D.6-1 of the OU3 RI/FS WPA. Collection of test media
for conducting treatability studies may be performed using both Appendix K procedures from
the SCQ and Table D.6-1 procedures from the WPA SAP.

In some instances the treatability test media may be obtained by unconventional
sampling techniques. As stated in Section 1.4.1, a predetermined quantity of Plant 7

dismantled concrete, transite, and metal will be segregated and used for treatability testing.

Upon dismantiement, concrete and metal willimmediately be placed into storage boxes

and transite will be wrapped in plastic. The Plant 7 dismantled media to be used for ~

1%{1'; .
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treatability testing will be transported directly to the controlled-access OU3 tréatability storage
warehouse. Test media which is obtained by unconventional methods (e.g., scabbling to
collect concrete particulates, Plant 7 dismantled media, etc.) will be discussed in further detail

in the study-specific SAP Addendum.

Sampling points are to be chosen based on process knowledge to represent a specified
set of conditions described in the test design. Examples of conditions to be specified include:
wet process areas versus dry process areas, radiological "hot spots” within a process area,
and/or samples contaminated with different forms of uranium (e.g., UF,, U,0q, etc.). In some
instances some sampling points have already been identified in the OU3 RI/FS WPA and are
currently being sampled in the ongoing field characterization program. Details of sampling

requirements for each study are contained in the study-specific appendices.

All test media will be handied in accordance to sample custody requirements contained
in Section 7 of the SCQ. An example chain of custody form can be found in Appendix A of
the SCQ.

6.3 TREATABILITY STUDY ANALYSIS

The following subsections describe the analytical characterization of the test media
performed before, during and after the treatability study is conducted. These subsections will
also address characterization of any secondary waste or residual generated by the treatability

studies.
6.3.1 Characterization of Media

Test media will be characterized before the treatability studies to identify the nature
and concentration of contamination. In the event that a target contaminant is not present in
the test media, the sample may be spiked with the target contaminant to test the treatment
system. Correlations and trends in initial data collected will help focus the scope of
subsequent sampling and analysis. The scope of the final characterization stated in the SAP
Addendum may be modified based on data collected from prior analysis to achieve a more

efficient and effective sampling and analysis program. Characterization of the final product -
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‘will'also be used to determine the handling, storage, and/or disposition requirements for the

treatability generated waste.

A complete listing of potential analytes to be tested can be found in Table 6.2. Each 3
treatability study will request part or all of this list depending on the contaminants of concern 4
for the media being tested in the study. Specific analyte listings for each treatability study 6
can be found in the study-specific appendices. 6

EPA (1992) guidance suggests for remedy screening a minimum of one sample, and 7
for remedy selection a minimum of two or three samples. To fully characterize each media 8
being studied and to meet the data needs for the FS risk assessments, it is anticipated that 9
three samples per media will be analyzed both prior to the treatability study and after the 10
study is completed. In situations where one or two samples meet the data needs (e.g., data 11
is not utilized for risk assessment development, data is being coilected for a spot check 12
analysis, etc.), the quantity of samples may be adjusted accordingly. 13

Remedy selection testing and final product characterization is semi-quantitative or

guantitative and requires a moderate to high level of QA/QC. The data generated will be used

to determine 1) the nature and concentration of contamination present in the test media, 2) if 16
testing meets predetermined test objectives, and 3) how to store/manage the final product 17
generated by thé study. This data may also be used for risk assessment in the FS. To meet 18
all of these needs, it is necessary that data generated to characterize the media during the 19
remedy selection, bench-scale testing, be analyzed at ASL C with 10% analyzed at ASL D. 20
All non-standard analytical methods are analyzed at ASL E. 21

Sensitivity goals for sample analysis are necessary to ensure that contaminants are 22
detected at sufficiently low levels to be meaningful for the intended uses of the data. 23
Sensitivity requirements are set for each type of laboratory measurement and are dependent 24
on the analytical support level. Table 6.3 presents a listing of all the major laboratory 26
parameters to be determined in the OU3 Treatability Study and gives the required method 26
detection limits. - 27

0034
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TABLE 6.2 Potential OU3 Characterization Analyte List

- N

December 1 993
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Radionuclides

Total uranium
Isotopic uranium
Isotopic thorium
Isotopic plutonium
Plutonium 241
Radium-226 and 228
Neptunium-237
Americium-241
Cesium-137
Strontium-90
Lead-210
Polonium-210
Technetium-99

TAL Inorganics

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

TCL Semi-Volatile
Organics

1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2-Methylinaphthalene

2-Methylphenol
2-Nitroanilene
2-Nitropheno!
2,2-Oxybis-(1-
chlororpropane)
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
3,3-Dichlorobenzidine
4-Bromophenyl-pheny! ether
4-Chioro-3-methylphenol
4-Chloroaniline -
4-Chlorophenyl-phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fiuoranthene
bis(2-Chloroethyl) ether
bis(2-Chloroethoxy} methane
bis(2-Ethylhexyl}phthalate
Butylbenzylphthalate
Carbazole

Chryzene

Dibenzofuran
Dibenzo(a,h)anthracene
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ldeno(1,2,3-cd)pyrene
Isophorone

Napthalene

Nitrobenzene
N-Nitroso-di-n-dipropylamine

N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

TCL PCBs

Arochlor-1016

‘Arochlor-1221

Arochlor-1232
Arochlor-1242
Arochlor-1248
Arochlor-1254
Arochlor-1260

TCL Volatile Organics

. 1-Dichloroethane
,1-Dichloroethene
,1,1-Trichloroethane
,1,2-Trichloroethane
1,1,2,2-
Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloroethene
(total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichioropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride

- ) o

~ Styrene

Tetrachloroethene
Toluene

Total Xylenes
trans-1,3-
Dichioropropene
Trichloroethene
Vinyl Chloride

TCLP Metals

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

TCLP Semi-Volatile
Organics

1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachloroethane
Hexachloro-1,3-butadiene
Nitrobenzene
Pentachlorophenol
Pyridine
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
o-Cresol

m-Cresol

p-Cresol

TCLP Volatile Organics

Benzene

Carbon tetrachloride
Chlorobenzene
Chloroform
2-Butanone
1,2-Dichloroethane
1,1-Dichloroethylene
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

Additional Analytes
Asbestos

Sample Preparation
Techniques

TCLP or PCT Extraction
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6.3.2 Optimizing Test Conditions

During the remedy selection bench scale studies, analyses will be performed in order
to identify the progress/performance of the test conditions and to assist in the optimization
of the test design. These tests will be performed on an as needed basis and may be required

at critical test points throughout the testing.

Each treatability study will require a separate list of analytes dependent on the study
being conducted. Analyses for optimizing the test conditions for each treatability study are
listed in the study-specific appendices. The number and frequency of analyses will be

dependent on the treatability study and the need to determine the progress of the testing.

During the optimization process, the QA/QC level requirements are less stringent than
listed for characterization of the media. The data will be used mostly to determine the
progress/performance of the testing at specific stages of the study and to assist in
"tweaking"the process for more optimal conditions. To meet this need, data generated at
ASL A/B is considered adequate. Data from non-standard analytical methods will be

generated at ASL E.
6.3.3 Characterization of Secondary and Residual Wastes

Secondary wastes (e.g., wastewater, excess media, sludge, etc.) and treatability
residual wastes will be generated as each treatability study is conducted. This waste must

be characterized to determine how to manage, store, or dispose of this material.

Analytical testing will be performed to comply with ARARs such as RCRA and NPDES.
The listing of potential analytes is found in Table 6.4. Each treatability study will request part
or all of this list depending on the secondary waste generated by the study. The nature of the
test will determine if this analysis is performed at remedy screening or deferred to remedy

selection testing.

The number and frequency of analyses will be dependent on the number of waste

streams and the amount of waste generated from each study. Section 11 will discuss the
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TABLE 6.4 Analytlcal Analyte List for Secondary and Residual Wastes

Radionuclides TCLP Metals Additional Analytes
Gross alpha/beta Arsenic Asbestos
Isotopic uranium Barium Flash point
Isotopic thorium ~ Cadmium Paint filter liquid test
Total uranium Chromium pH
Lead
NPDES Parameters Mercury Sample Preparation Techniques
Selenium
Ammonia Silver TCLP or PCT Extraction
BOD/COD
Copper TCLP Semi-Volatile Organics
Fluoride
Grease & Oil 1,4-Dichlorobenzene
Hexavalent chromium 2,4-Dinitrotoluene
Lead Hexachlorobenzene
Nickel Hexachloroethane
Nitrate Hexachloro-1,3-butadiene
pH Nitrobenzene
Silver Pentachlorophenol
Total chromium Pyridine
Total dissolved solids 2,4,5-Trichlorophenol
Total suspended solids 2,4,6-Trichlorophenol
o-Cresol
TCL PCBs m-Cresol
p-Cresol
Arochlor-1016
Arochlor-1221 TCLP Volatile Organics
Arochlor-1232
Arochlor-1242 Benzene
Arochlor-1248 Carbon tetrachloride
Arochlor-1254 Chlorobenzene
Arochlor-1260 Chloroform
: 2-Butanone

1,2-Dichloroethane
1,1-Dichloroethylene
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

9058
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storage, management and disposition of these wastes in further detail. A list of expected

waste streams and quantities of each stream will be detailed in the study-specific appendices.

The characterization data generated at this point will be used to determine the
handling, storage, and/or disposition requirements for each secondary waste stream. The
requirements for the level of QA/QC is defined by the method of handling, storage, or

disposition.
6.4 QUALITY ASSURANCE AND QUALITY CONTROL

The Treatability Study Work Plan will be conducted according to the overall quality
assurance program at the FEMP as described in the SCQ. Basic requirements for the
development of DQOs, sampling, sample handling and storage, chain-of-custody records, and
laboratory and field analyses are specified in the sections and appendices of the SCQ. The
following is a summary of sections of the SCQ applicable to the TSWP, much of which is
included by reference, with emphasis on any enhancements/ deviations specifically related to

the Treatability Study activities.
6.4.1 General Quality Assurance/Quality Control (QA/QC) Requirements

A successful QA/QC program must establish positive controls over planning,
implementation, aﬁd assessment of all sampling and analysis activities. Because of the
breadth and complexity of the media found in OQU3, it is essential that all these controls be
applied in the treatability study activities from their initiation. The SCQ establishes a
framework for control of the various sampling and analysis activities, with general variances

to this framework addressed below.
6.4.2 Elements of Quality Assurance/Quality Control
6.4.2.1 Project Description
The FEMP project description is as defined in Section 2 of the SCQ. Project objectives

specific to the TSWP are discussed in Section 3 of this TSWP. The broject schedule is
presented in Section 14 of this TSWP.
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6.4.2.2 Pro;ect Organization and Responsibility

The general FEMP project organization and responsibilities are described in Section 3
of the SCQ. The Treatability Study organization and responsibilities are specifically discussed
in Section 15 of this TSWP.

Section 3.3 of the SCQ discusses the necessity for preparing project-specific DQOs
and a project-specific plan (PSP). The development of DQOs for the Treatability Study is
discussed in Section 6.1 of this TSWP. The required contents of a PSP are met in this TSWP.
The work plan provides such items as the project background, project organization, data needs

identification, and sampling approach identification.

' The use of technologies, procedures, or methods not described in the SCQ is discussed
in Section 3.3 of the SCQ.

- 6.4.2.3 Quality Assurance Objectives

Section 4 of the SCQ presents FEMP-specific objectives for: the level of quality control
effort; accuracy, precision, and sensitivity of analytical data; and data completeness,
representativeness, and comparability. A discussion of the key elements necessary for
attaining these QA objectives was discussed in the study-specific appendices, and is further

discussed below.

The first key element is that the data must demonstrate that appropriate quality
assurance was implemented. Associated with this, as discussed in Section 4.1.1 of the SCQ,
is that appropriate laboratory quality assurance samples must be taken or prepared (including,
as required, duplicates, blanks, spikes, equipment rinsate samples, etc.). The definitions for
the frequency of various laboratory quality assurance samples is in Tables 2-2, Appendix A
of the SCAQ.

Other key elements are that analytical accuracy, precision, and sensitivity requirements

be determined and will be discussed in appropriate appendices. These elements are discussed
in Section 4.3 of the SCQ.
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The remaining key elements are as follows: 1) the need to provide é“ﬁd’ddc:fur'hent
required site-specific and job-specific training; 2) the need to provide for proper records
administration, preparation, control, and retention; and 3) the need to follow required
documentation and drawing change control procedures. These elements will be completed

in accordance with the appropriate portions of Section 4.4 of the SCQ.
6.4.2.4 Field Activities and Sampling Requirements

All field activities/sampling for the OU3 Treatability Study will be performed in
accordance with the general policies/procedures of Sections 5 and 6 of the SCQ. All field
activities will be documented in a daily log as stated in Section 5.1 and Appendix J of the
SCQ. Other sampling activities, including the collection of aqueous, solid matrix, gaseous,
and miscellaneous samples, will be condqcted in accordance with Sections 6.2, 6.3, 6.4, and
6.6 of the SCQ, as well as Appendix K of the SCQ. Procedures for the field storage and
shipment of samples, as well as decontamination of equipment, will be in accordance with

Sections 6.7 and 6.8, respectively, of the SCQ.
6.4.2.5 Sample Custody

Sample custody will be in accordance with Section 7 of the SCQ. An example of a

sample chain-of-custody form which may be used can be found in Appendix A of the SCQ.
6.4.2.6 Sample Container Requirements

‘ Sample volume, sample containers, preservatives, and sample holding times will be in
accordance with Section 6 of the SCQ and SCQ Table 6-1 (Appendix B of the SCQ).

6.4.2.7 Calibration Procedures and Frequency
Calibration procedures, frequency of calibration, and the associated documentation

requirements are covered by Section 8 and Appendix | of the SCQ. Before any instrument is

used for making measurements at the FEMP, it must be documented that the particular

instrument has been calibrated against standards traceable to the National Institute for ‘
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Standards and?echnology (NIST), EPA-certified standards, or if neither are available, the best
quality standard that is obtainable. Additional details on instrument calibration are provided

in approved site procedures.
6.4.2.8 Analytical Procedures

Whenever available, standard analytical procedures and methods for inorganic and
organic analysis (e.g., SW-846, EPA-600 methods, SOW for the Contract Laboratory Program,
etc.) will be followed during the treatability studies. These procedures and methods will be
in accordance with the requirements of Appendix G of the SCQ. The radiological methods will
be in accordance with the performance based criteria listed in Appendix G of the SCQ. When
standard analytical methods do not exist or for analytes that are not currently covered under
the SCQ (e.g., asbestos), vendor specific methods may be used. The vendors must be able
to confirm that their vendor specific methods will be sufficient to meet the data needs
and DQOs.

6.4.2.9 Quality Control Checks and Frequency

Field and analytical quality control/quality assurance checks and frequencies will be in
accordance with Section 4 of the SCQ and will be defined in approved sampling procedures.
Required frequencies for these quality control/quality assurance checks are found in SCQ
Tables 2-2 and 2-4 (Appendix A of the SCQ). '

6.4.2.10 Data Reduction, Validation and Reporting

Data reduction, validation, and reporting will be in accordance with requirements
specified in Section 11 of the SCQ and the Data Validation Plan located in Appendix D of the
SCQ. The data management strategy for the treatability studies will be in accordance with
Section 7 of the TSWP.

6.4.2.1 1 Performance and System Audits

Self assessments and independent assessments (e.g., surveillance, audits, data

validation, etc.) of the treatability study activities and data will be in accordance with
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PN

requirements specified in Section 12 of the SCQ.

6.4.2.12 Preventive Maintenance
3

Preventive maintenance will be performed on instruments and equipment used for the

treatability studies, in accordance with Section 13 of the SCQ. Additional details on

preventive maintenance will be provided in approved site procedures.

6.4.2.13 Corrective Actions
7

Corrective actions will follow the guidance contained in Section 15 of the SCQ.

‘ .
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7 DATA MANAGEMENT STRATEGY - - 4 9 93

The data management system, hardware, software, and software development
standards necessary for the development and implementation of the requirements, activities,

and work specified for this project conform with the planning and requirements of Appendix F,

Data Management Plan, in the SCQ. The data systems and associated operating features

comprising the FEMP data management system will be employed to the maximum extent
possible and practical. |f certain capabilities are not available when the studies are performed,
the data management systems will be augmented as necessary with appropriate and existing

systems.
7.1 LABORATORY NOTEBOOKS

The notebooks and Iogbodks discussed in this section pertain to work performed at the
treatability study laboratory only. Two types of laboratory notebooks will be used for this
project: the laboratory notebook and the analytical logbook. All notebooks and logbooks are

uniquely numbered and permanently bound with sequentially numbered pages.

Project-specific treatability laboratory notebooks are used to provide a complete record
of test data that may be collected while conducting experiments by recording all daily

laboratory activities and real-time analytical results associated with the project.

Separate analytical logbooks will be used to record the analytical data resulting from
laboratory analyses. This data may include information regarding injections or introduction
of samples into analytical instrumentation. These logbooks are also used to record

maintenance or problems associated with the analytical l[aboratory instruments.

Notebooks and logbooks will be signed out from the facility Quality Control Coordinator
{QCC) to the individuals working on the project. At the completion of a project, the laboratory
notebooks will be returned to the facility QCC for retention. Instrument logbooks are returned

to the facility QCC when they are filled.
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7.2 DATA REPOSITORY

FEMP site-wide data systems will provide a centralized, consistent, and flexible
repository for data collected/generated under this project. The goal is to provide a centralized
data repository for a very large quantity of treatability data, of known quality, that satisfy
regulatory requirements and project DQOs and that can support a wide range of ad hoc and
routine déta requests for éssessment and reporting in a timely manner. Data which is
collected or generated from treatability studies will be entered into the data repository and
may include information from the laboratory énd analytical notebooks along with data
described in Section 8 of this TSWP.

Proprietary information generated by private vendors will be managed according to
secrecy agreements entered into by the vendor and selected project personnel. The database
will provide different levels of data access rights and privileges to users, ensuring that only
selected data-center personnel can access, modify, or report data under very clearly defined

circumstances.
7.3 QUALITY ASSURANCE/QUALITY CONTROL

All data will be written in standard laboratory notebooks or on standard formatted data
entry sheets. All data management and reporting will follow standard QA/QC protocol.
Standard QA/QC protocol, as it applies to testing within the laboratory, will adhere to the

following guidelines:

Verification on numerical results - all raw data entries, transcriptions,
and calculations are checked; _

Data validation through test reasonableness - summaries of all test
results for individual reports are reviewed to determine the overall
reasonableness of data and to determine the presence of any data that
may be considered outliers;

Routine instrument calibration will be performed; and

Use of trained personnel conducting tests - all technicians are trained in
the application of standard laboratory procedures for analyses as well as

in the QA measures implemented for internal QC checks.
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8 DATA ANALYSIS AND INTERPRETATION - ‘4993

Data analysis and interpretation will be an integral part in understanding the utility of
the performed treatability tests. A determination of the quality of data collected can be made
through data analysis. Through data interpretation, the results of each treatability study will
aid in evaluating treatment alternatives on an equal basis and will ultimately provide the means
to best fulfill the mission of site remediation. Data will be summarized in either tabular or
graphic form. The exact presentation of the data will be a function of experimental design

and the relationship between comparison variables.
8.1 DATA ANALYSIS

The OU3 treatability studies are designed with the objective of satisfying the unfulfilled
data needs necessary to complete the evaluation of poten'tial treatment technologies. The
data obtained from conducting treatability studies will be controlled and analyzed by
specialists in appropriate technical fields in accordance with Section 6 of this TSWP and
Section 7 of the SCQ. Data analysis includes efforts related to the evaluation of sample data.
Data analysis includes data verification and validation to ensure the quality of data collected
meets the predetermined DQOs. The data will then be evaluated to determine applicability
in fulfilling treatability test data needs. The data evaluation task will continue through

preparation of the FS report until it is determined that no additional data are required.

Treatability data analysis will be in accordance with the guidance and requirements
contained in the SCQ. This task consists of sample management, chemical and radiological
analysis, quality control, and data reduction, validation, and reporting. These subjects are

addressed in detail in the SCQ.

8.1.1 Quality of Data

Sample management and control will be in accordance with Section 7 of the SCQ.
Sample custody will be maintained and documented from the time of collection through
analysis. Appropriate records will be maintained in the chain-of-custody process for sample

tracking and control.

0057

13

14

16

16

17

18

19

20

21

22

23



OUS3 Treatability Study Work Plan (Rev. 0) 82 December 1993

- 49"%‘1,ys‘ié of samples and laboratory analytical procedures will be in accordance with

Section 9 of the SCQ in conjunction with Appendix E of the SCQ. The listing of approved

EPA methods for inorganic, organic, and conventional procedures is found in Appendix G of 3
the SCQ. Performance-based criteria have been established for radiological analytes and are 4
also found in Appendix G of the SCQ. 6

Performance requirements defined in Appendices A and E of the SCQ will be used to 6
evaluate an analytical laboratory’s capability to provide specific analytical services for the 7
FEMP. A list of analytical laboratories performing work for the FEMP is included in Table 3.2 8
of Appendix A of the SCQ. Other laboratories may be added to this list subject to FEMP 9
approval and EPA audit. : 10

Sample QC will be carried through analytical processes to maintain and verify the 11
quality standards initiated in the field and to verify the quality of measurements taken in the 12
field, laboratory investigation, and associated tasks. Details on the QA program objectives, 13
as defined in Section 4 of the SCQ, include field quality assurance, analytical quality control 14

samples, training requirements, records administration, document control, and requirements

for completeness, representativeness, comparability, precision, accuracy, and sensitivity.

Data reduction, validation, and reporting for each ASL will be in accordance with 17
Section 11 of the SCQ.. Numerical analysis, including manual calculations, mapping, and 18
computer modeling, will be documented and subjected to QC and peer review. The Data 19
Validation Plan is presented in Appendix D and the Data Management Plan is presented in 20
Appendix F of the SCQ. : 21
8.1.2 Accuracy, Precision and Completeness 22

Specific objectives for the level of quality control, accuracy, precision and sensitivity 23
of analytical data and data completeness, representativeness and comparability are contained 24

in the FEMP Sitewide CERCLA Quality Assurance Project Plan. Data generated during 26
treatability studies will be validated against the study objectives to determine if the pre- 26

established data quality objectives have been met and the data is adequate for the intended

L3

use, Data evaluation results will be presented in reports (discussed further in Section 13 of
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this TSWP) which document the results of each treatability study. Included with thesé:results
will be a discussion of the level of confidence in the reliability of the data. Assumptions that
may effect decision-making and the limits of uncertainty associated with each data point will

also be discussed.

Calculations of precision, accuracy and completeness that may be used to support data

quality include the following:
Example calculations of precision:

RPD = (C,-C,) x 100%

(C, + C,)/2
where:
RPD = relative percent difference
C, = larger of the two observed values
C, = smaller of the two observed values.

Example calculation of accuracy:

%R = 100% x (S - U)
: c.

%R = percent recovery

S = measured concentration in spiked aliquot

c
i

measured concentration in unspiked aliquot

actual concentration of spike added.

O
8
|

10

17

12

13

14

16

16

17

18

19

20

27



OUS3 Treatability Study Work Plan (Rev. 0 84 December 1993
-4993

Example of calculation of completeness:

%C = 100% x V
n
where:
%C = percent completeness
V = number of measurements judged valid
n = total number of measurements necessary to achieve a specified statistical level

of confidence in decision making.

8.1.3 Presentation of Data

For each technology tested, data may be presented in tabular or graphic format. The

following list of data may be presented: .

concentration of contaminants in test media before and after treatment;
overall reduction in contaminant concentration;

contaminant reduction as a function of test parameter (e.g., particle
size, temp., pH, contact cycle, etc.);

weights/volumes reagents;

description of waste in final form and secondary waste generated;
success at converting hazardous material to a non-hazardous form;
physical characteristics of treated waste forms (e.g., percent moisture,
bulk density);

cost and performance data;

maximum or optimum particle size treated;

description of gases or vapors released during processing;

pH and Eh of reagent waste mixture;

radon emission test results in advanced phase; and

TCLP data results.
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TCLP results may be reported in three ways: 1) actual analysis of extract; 2) results

adjusted for spike recovery; and 3) results adjusted for spike recovery and dilutibﬁ by :

stabilization reagents.
8.2 INTERPRETATION OF DATA

Interpretation of all treatability study data will be based on the test objectives
established prior to performance of the tests. The data results will allow an evaluation of all

treatment alternatives in the detailed analysis of alternatives performed during the FS.

The technology test resuits will be interpreted using the RI/FS evaluation criteria
developed in the 1990 revised NCP Section 300.430(e). When considering the assessment
of remedial alternatives, threshold criteria, primary balancing criteria and modifying criteria will
be weighed appropriately. Treatability study results will provide data for assessing
alternatives against both the threshold criteria (overall protection of human health and the
environment and compliance with ARARs) and the primary balancing criteria {long-term
effectiveness and permanence, reduction of toxicity, mobility, and volume through treatment,

short-term effectiveness, implementability, and cost).
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9 OU3 TREATABILITY STUDIES HEALTH AND SAFETY R;LAN_"a - 4 9 93 1

Lee
¥

: DL Es PO T
Appendix F contains the QU3 Treatability Studies Health and Saféty P/S?:;“f;our”'iﬁe o ~2-

OU3 treatability program. These procedures will be implemented and followed by personnel 3
involved in all test and analytical activities related to any test conducted by the OU3 4
treatability program. This document has been developed under the lead health and safety plan 5
for OU3, the CERCLA/RCRA Unit #3 (CRU3) Health and Safety Plan (June, 1993). 6
The treatability study-specific appendices contain tables and attachments thich 7
identify potential hazards and procedure-specific health and safety guidance (e.g., personal 8
protective equipment, permits, training, etc.) for each study and associated analysis. The 9
health and safety guidelines as outlined in the study-specific appendices are in accordance 10

with the OU3 Treatability Studies Health and Safety Plan. The information provided in the 17

study-specific tables and attachments are to ensure that the health and safety of all personnel 12
involved in the performance of the actfvities is appropriately protected. 13

On-site support groups wﬁo perform activities in support of OU3 treatability will use 14
their program’s approved procedures and health and safety plans (e.g., treatability test media 16
collection performed by the CRU3 RI/FS Media Sampling group will be conducted under the 16
approved CRU3 RI/FS Media Sampling Health and Safety Plan). Treatability activities and 17
studies performed off-site will be conducted under the vendors approved procedures and 18
health and safety plans. 19
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10 TREATABILITY REGULATIONS, POLICIES AND PERMITS
10.1 REGULATORY REQUIREMENTS AND POLICIES

The regulatory requirements discussed by this section are those requirements that have
been identified for OU3 Treatability Studies. This section includes a discussion of CERCLA
Statutory provisions affecting the currently identified OU3 treatability studies and
requirements in the Amended Conéent Agreement. Study-specific ARARs and other criteria
to be considered that specifically address regulatory requirements for each study are
contained in the study-specific appendices. For treatability studies which are identified and
performed after submittal of this TSWP, a complete description of reguiatory requirements and

policies will be included in the study-specific appendix.
10.1.1 CERCLA Statutory Provisions

The ARARs for treatability studies conducted off-site, with only on-site managemént
and storage of test media prior to shipment to the testing facility, would be limited to
requirements governing on-site storage and management of the waste. The CERCLA Off-Site
Policy [CERCLA Section 121(d)(3)] would apply. This poiicy states:

"In the case of any removal or remedial action involving the transfer of any
hazardous substance or pollutant or contaminant off site, such hazardous
substance or pollutant or contaminant shall be transferred to a facility which is
operating in compliance with Section 3004 and 3005 of the Solid Waste
Disposal Act (or, where applicable, in compliance with the Toxic Substance
Control Act or other applicable Federal law) and all applicable State

Requirements...."

Under this policy, the receiving facility would be required to be in compliance with
environmental regulations governing activities conducted by that facility prior to shipment of
the waste. This is consistent with direction provided by EPA Guide for Conducting

Treatability Studies Under CERCLA, which states:
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C. _'". . . Off-Site Policy does not specifically exempt the transfer of CERCLA
i ‘wastes off-site for treatability studies; therefore, off-site laboratories or testing

facilities that receive CERCLA wastes must be in compliance with off-site

requirements.”

The CERCLA Off-Site Notification Requirements (NCP Reference, 55FR8740) would
also apply. This requirement states that prior to out-of-state transfer of Superfund waste, the
iead agency (DOE) should provide written notice to that state’s environmental office, notifying

of the pending superfund waste shipment to that state.

If itis determined that RCRA hazardous waste is present in the materials shipped, then
restrictions governing treatability study shipments would apply. RCRA at 40 CFR 261.4(e)
an (f), establishes standards governing the volume of waste that could be shipped off-site,

standards for management of that waste and requirements for operation of the laboratory.
10.1.2 Amended Consent Agreement Provisions

Section X.B.2 of the Amended Consent Agreement allows the DOE to conduct
treatability studies for the FEMP, and therefore allows for development and operation of the
p

planned studies as part of the RI/FS process for OU3. This section states:

"U.S.DOE has submitted RI/FS Work Plan Addenda for the performance of
treatability studies required for OUs 1,2, and 4. . . . The U.S.DOE shali submit .
addenda proposing additional treatability studies, including treatability studies
for OU3, if determined to be necessary by U.S. EPA, in a timely manner as
necessary to ensure compliance with the schedules contained in this
agreement. All work plans shall explain the purpose of the tréatability studies
and shall include a level of study sufficient to evaluate the various treatment

options during the detailed analysis of alternatives.”

This work plan was developed to satisfy the requirements of Section X.B.2. of the
Amended Consent Agreement and will be directed at presenting a level of detail that is
sufficient to develop and evaluate the OU3 alternatives during analysis of the alternatives and

remedy selection process.
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10.1.3 Federal Facilities Agreement for Control and Abatement of Radon-222 Emjséib'n,é- 1
The Federal Facilities Agreement for Care and Abatement of Radon-222 Emissions was 2
signed by the EPA and DOE in November of 1991. The purpose of this agreement was to 3
implement a means for compliance with 40 CFR 61 Subpart Q, National Emissions Standard 4
for Radon Emissions from Department of Energy Facilities. The following provision in that 5
agreement could impact the treatability studies planned in OUS3: 6
If any sources are identified which "contain radium 226 in sufficient 7
concentrations to emit radon-222 in excess of the standard (20 pCi/m?3s)," 8
these sources along with estimates of radon emissions must be identified to the 9
EPA within 30 days of discovery, for determination of appropriate action. 10
This agreement supersedes the requirements established by 40 CFR 61 Subpart Q, as 11
site specific implementation of that regulation. As such, wavier of the standards in 12

40 CFR 61 Subpart Q is not an option. Therefore, this standard would not be ARAR, and has 13
not been included in the ARARs table. 14

10.1.4 Potentially Applicable or Relevant and Appropriate Requirements; Other Criteria To 16

Be Considered : 16

Treatability studies conducted under a CERCLA RI/FS must comply with the NCP, as 17

required by the NCP and the Amended Consent Agreement. Guidance prepared by the EPA, 18
in part, consist of the Guide to Conducting Treatability Studies Under CERCLA. According 19
to that document, on-site treatability studies must comply with ARARs to the extent 20
practicable or justify a wavier. Accordingly, the treatability studies proposed for OU3 must 21
comply with the ARARSs relevant to each treatability project as identified from the ARARs as 22
prepared in response to the RI/FS for OU3, to the extent practicable, or justify a wavier. If 23
waivers for the ARARs identified for this action becomes necessary during implementation, 24
waivers will be requested at the time it is determined that an ARAR is impracticable or cannot 26

be met. Tables of the ARARs from the OU3 ARARs list identified as relevant to each of the 26
treatability studies are presented in the study-specific appendices. The tables include an 27

overview statement of what the requirement is about and the rationale for implementation. 28
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b%grgtext is included with the ARAR tables as an overview of the requirements

idgntified®as relevant to each of the currently identified studies.
10.1.5 Federal Facilities Compliance Act

As stated in Section 1.4.1, the Federal Faéility Compliance Act, signed October 6,
1992, requires each DOE site to develop a Site Treatment Plan for mixed waste treatment
capacity and technology development. The FFCA waives sovereign immunity for fines and
penalties for RCRA violations at Federal facilities. However, a provision postpones that waiver
for three years for mixed waste LDR storage prohibition violations at DOE sites and requires
DOE to prepare plans for developing the required treatment capacity for mixed waste. The
Act further provides that DOE will not be subject to fines and penalties for LDR storage
prohibition violations for mixed waste as long as it is in compliance with an approved plan and

order.

The Act specifies that the STP must address all mixed waste at the site, regardless of
the time of generation, and must be approved by the State or EPA. For mixed waste for
which identified treatment technologies exist, the plan must provide a schedule and
milestones for constructing the necessary treatment capacity. For mixed waste without an
identified existing treatment technology, the plan must include a schedule for identifying and
developing technologies. If a mixed waste technology has been identified in the STP as a
remediation alternative for a mixed waste stream and further data is needed to develop the
technology, OU3 may perform treatability studies on the technology to assist the FEMP in

meeting FFCA requirements.

The conceptual STP, due in October of 1993, is focused on identifying treatment

" needs, capabilities, and options for treating the site’s mixed waste. The draft STP, due in

August of 1994, will identify DOE’s preferred option for treating the site’s mixed wastes, as
well as proposed schedules for constructing capacity. The final proposed STP, due in
February 1995, will be submitted to the State or EPA for review and approval, approval with

modification, or disapproval, as required by the Act.
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Each of the projects identified in this TSWP is a treatability study which will be 2
conducted on debris and construction rubble from OU3. The rubble and debris specifically 3
addressed here will be generated under existing OU3 activities and actions, being conducted 4
by the DOE under CERCLA Section 104. The studies to be conducted are in support of the 6
remedy selection process as part of the ongoing OU3 RI/FS, to provide information necessary 6
to develop and select alternatives for OU3. Consequently the statutory waiver for permits in 7
CERCLA Section 121(e) applies. This section states the following: 8
"(e) Permits and enforcement- | 9
(1) No Federal, State or local permit shéll be required for the portion of 10

any removal or remedial action conducted entirely on site, where such 1

remedial action is selected and carried out in compliance with this 12

section.” 13

‘ Although according to CERCLA statues no permits are required for treatability studies 14
conducted entirely on-site, CERCLA and a similar requirement in the EPA-DOE Amended 16 -

Consent Agreement make it clear that the substantive requirements of the appropriate 16

permits, that would otherwise be required, must be submitted. 17

The Amended Consent Agreement, Section XIIII states: 18

"A. U.S.EPA and U.S.DOE recognize, under Section 121(d) and 121(e)(1) of 19

CERCLA, 42 U.S.C. 9621(d) and 9621(e)(1) and the NCP, that portions of the 20

response actions under this Agreement and conducted entirely on the Site are 21

exempt from the procedural requirement to obtain Federal, State or local - 22

permits. U.S.DOE must satisfy the Federal and State standards, requirements, 23

criteria, or limitations that would have been included in any such permit to the 24

extent required by CERCLA and the NCP." : 26
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- 49.93When U.S.DOE proposes a response action to be conducted entirely on the
:=y > " sife, which in the absence of Section 121(e)(1) of CERCLA and the NCP would .

require a Federal or State permit, U.S.DOE will include in its submittal to EPA: 3

1. Identification of each permit that would otherwise be required; 4

2. Identification of the standards, requirements, criteria or limitations that 6

would have had to have been met to obtain each such permit; and 6

3. Explanation of how the response action will meet the standards, 7
requirements, criteria, or limitations identified in item 2 above." 8
Consequently, supporting documentation, containing the information discussed above 9

has been included in the Permit Information Summary located in the study-specific 10
appendices. The substantive or technical requirements have been integrated into this 17
work plan. 12
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Waste materials or residuals will be generated from treatability study activities. The
waste materials will exist in a variety of forms and will contain v.arying levels of radiological
and chemical contamination. A detailed disposition and storage plan will be developed to
ensure the safe, efficient and economical handling and disposition of treatability study

generated wastes.

Under EPA guidelines, the residuals category will include, but not be limited to, unused
waste not subject to testing, treated waste, treatment residuals (e.g., ash, scrubber
water,.etc.), laboratory samples and sample residuals, used containers or other expendables,
and contaminated protective clothing and debris. Each residual is a problem in itself and the
methods of waste disposition selected must take into consideration the proper and most

economical route.

This section describes the management plan for the expected residuals. The residuals
management encompasses each step in the system from the generation of the waste to
storage at the FEMP and final disposition. Figure 11.1 represents the residuals management
strategy. It is necessary to consider the entire residuals management process and the

interactions between the various steps.

Tables of the anticipated waste streams and quantities of waste generated for each

treatability study are presented in the study-specific appendices.
11.1 ON-SITE TESTING

Residuals from aII oh-site treatability study testing will be collected/segregated,
characterized, and packaged as indicated in Figure 11.1. These characterized residuals and
unused treatability study samples will be stored at the FEMP until a final disposition is
arranged. As with other on-site materials, some of the residuals may be dispositioned prior

to the final ROD through existing removal actions and recycling initiatives.
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| orr-sme tesmG | ON-SITE TESTING

Packaging Dn-site Treatability Study
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Transport to Off-site
Treatability Laboratory]

* Product Residuals/Unused sample
Off-site Treatability Study *
Residuals Generation Collection/Segregation
; o
Product Residuals/Unused sample Characterization/Analysis |
i !
Collection/Segregation Packaging
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ON-SITE Storage
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The FEMP

FINAL DISPOSAL

)

FIGURE 1131 . Treatability Study Residuals Management
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11.2 OFF-SITE TESTING i B‘ - 4 9 93

Residuals generated from off-site treatability studies will be managed as indicated in

Figure 11.1 and consistent with Section C.6 (Waste Management) of the Radioanalytical

Laboratory Services Task Order Subcontract for the Fernald Environmental Management.

Project described in Section 11.3. This task order subcontract {TOS) has been developed by
FERMCO to select and qualify radioanalytical laboratories and to define the general
requirements for performing radioanalytical éervices. Residuals will be shipped back to the
FEMP at the responsibility of the off-site treatability laboratory in accordance with the FEMP
Waste Acceptance Criteria (WAC) document. '

11.3 CHARACTERIZATION AND DISPOSITION OF RESIDUALS

The characterization and management of treatability and analytical residuals will
1) comply with the waste characterization requirements of the regulatory programs and legal
agreements, and 2) provide information required to support waste management objectives and
the health and safety programs. Management of laboratory analytical wastes and treatability
residuals will be performed consistent with Section C.6 of the Radioanalytical Laboratory
Services Task Order Subcontract for the Fernald Environmental Management Project to ensure
the proper identification, management, handling, storage, and disposition of residual wastes

generated from performing treatability studies and treatability related analyses.

The treatability/analytical laboratory is expected to dispose of "free release samples.”
These are defined in the radionanalytical TOS as "any FERMCO sample which from historical
data are known to have radiological contamination levels less than or equél to two-thirds of
the Derived Concentration Guide value of that isotope as listed in Table Ill-1 of DOE Order
5400.5". Samples/residuals which do not meet this criteria will be returned to the FEMP only

by prior agreement in accordance with the WAC.

If treatability/analytical residuals are to be returned to the FEMP for storage and final
disposition, the waste streams that are generated will be segregated by waste type and
accumulated in appropriate Department of Transportation (DOT) contalners as specnﬁed in
49 CFR 173. Aninventory will be maintained for each container which includes the following
information:
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| - .4993ERMCO sample/release number;

description of the waste type;

estimated volume of waste added (within + 10%); 3

date when the waste was added; and 4

" identification of the person making the addition. &

If unused portions of treatability test media are returned to the FEMP, the media will 6

be packaged in the same manner that they were sent to the vendor. For all residuals returned 7
to the FEMP, the vendor will provide the required documentation (e.g., copies of chain or 8
custody forms, bill of lading, container inventories, etc.) in accordance with the WAC. 9
Residuals produced from treatability study activities will either be stored at the FEMP 10

until ultimate disposition is determined by the OU3 final ROD or treated or dispositioned under 11
current approved site programs. Disposition of the residuals depends upon the characteristics 12
of the material. Residuals produced from treatability activities vary from aqueous to solid, 13
from thin slurries to precipitates and cakes with high moisture content. 14

Any mixed waste generated from conducting treatability studies will be placed in drums

and stored in an identified RCRA warehouse until treatment and/or final disposition is 16
performed under the requirements of the FFCA STP, consistent with the OU3 ROD. Non- 17
RCRA aqueous residuals may be dispositioned through the on-site permitted wastewater 18
treatment unit (a system employing high pH precipitation and filtration as a basis). Non- 19
RCRA, low-level solids may be dispositioned by Removal Number 9, Removal of Waste 20
Inventories, if the media and contaminants are compatible with the intent and within the 21
scope of the action. Solids may also be placed in drums and stored at the FEMP pending 22
disposition at a permitted facility. Solid residuals which are not subject to RCRA regulation 23
and meet the DOE Order 5400.5 requirements may be recycled or reused at a DOE or licensed 24

facility. _ 26
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11.4 TRANSPORTING - -

All waste and residue shipments will comply with DOT regulations. The DOT defines 2
its regulations in 49 CFR 100-178, "Hazardous Materials Regulation," with particular emphasis 3
on the requirements of 49 CFR 171, "General Information, Regulations, and Definitions." The 4
NRC regulations are defined in 10 CFR 71, "Packaging and Transportation of Radioactive 6
Material.” 6

Together 49 CFR 100-178 and NRC 10 CFR 71 provide a body of regulations that is 7
designed to ensure the safety of handling and transport workers and the general public, and 8
to protect the environment against degradation. Observance of these regulations will ensure 9
criticality safety when waste is transported, ensure containment of material during handling 10
énd transport, and protect workers and the general public from the radiation emitted by 17
radioactive material. Because the residuals generated from the treatability study testing 12
program is expected to have various levels of radioactive and chemical contamination, the 13
fundamental principle governing the extent of packaging is that the constraints of the 14
regulations are intended to be commensurate with the hazards of the radioactive material. 16
The regulations, generally, require that each package used for storage or shipment of these 16
‘wastes must be designed so that the package can be easily handledAand properly secured in 17
the conveyance during transport and has a provision for manual handling and lifting 18
attachments. 19

DOE also anticipates shipping ACM to off-site laboratories for both treatability testing 20

and analytical testing. Most of the ACM is considered radioactively contaminated. The type 21
of package required for this material should include a wide spectrum of package configurations 22
encompassing "strong tight packages"” for low specific activity (LSA) waste, Type A and Type 23
B packages including those containing "highway route control quantities." The LSA 24
classification applies to transported materials that are considered to be low risk and thus 265
require less stringent packaging and shipment requirements. Prior to packaging, ACM 26
materials will be vacuum-packed in heavy duty plastic bags for free-air elimination and 27
potential airborne fiber isolation. 28
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12 COMMUNITY RELATIONS St :4993
Public involvement in the decision-making process is an integral part of remediating the
FEMP site. A site-wide Community Relation Plan (CRP) has been developed to describe the
activities that DOE will undertake to ensure a full program of public participation. In addition
to the community relations activities required under CERCLA, SARA and the National Oil and
Hazardous Substances Pollution Contingency Plan, DOE will initiate additional activities to
obtain feedback from stakeholders on cleanup alternatives and technologies being considered.
These activities may include briefings at local township and community meetings, updates in

FERMCO and DOE publications, and fact sheets.

Copies of the Treatability Study Work Plan and other materials relevant to OU3 are in

the Administrative Record, located in the Public Environmental Information Center.

PUBLIC ENVIRONMENTAL INFORMATION CENTER
10845 Hamilton-Cleves Highway
Phone: 513-738-0164
Monday and Thursday, 9 a.m. to 8 p.m.
Tuesday, Wednesday and Friday, 9 a.m. to 4:30 p.m.
Saturday, 2 a.m. to 1 p.m.
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13 REPORTS . «4998 - -

A final report summarizing the treatability tests will be prepared upon completion of 2
treatability testing. The final report will summarize the tests performed, the results achieved, 3
and deviations to the test designs. The test results will also be summarized in the FS Report 4
and will, therefore, become part of the Administrative Record. Table 13.1 provides a 5
proposed outline of the treatability report contents. 6
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hanting #abge 1:3%1 --Suggested Organization of Treatability Study Report

1.0 Introduction
1.1 Waste stream description
1.1.1 Waste matrices
1.1.2 Pollutants/chemicals
1.2 Remedial technology description
1.2.1 Treatment process and scale
1.2.2 Operating features

2.0 Conclusions and recommendations
2.1 Conclusions
2.2 Recommendations

3.0 Treatability Study Approach
3.1 Test objectives and rationale
3.2 Experimental design and procedures
3.3 Equipment and materials
3.4 Sampling and analysis
3.4.1 Waste stream
3.4.2 Treatment process
3.5 Data management
3.6 Deviations

4.0 Results and discussion
4.1 Data analysis of waste stream characteristics
4.1.1 Analysis of waste stream characteristics
4.1.2 Analysis of treatability study data
4.1.3 Comparison to test objectives
4.2 Quality assurance/quality control

References

Appendices
A. Data summaries
B. Standard operating procedures

.. 0090
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14 SCHEDULE =49 93

The schedule to complete all treatability-related activities is indicated in Figure 14.1.
This schedule of activities and dates is consistent with the requirements of the Amended
Consent Agreement. The treatability program schedule is consistent with the proposed

interim remedial action schedule and supports the compleﬁon of the FS Report.
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15 MANAGEMENT AND STAFFING e e
- =4993

This section describes the management and staffing structure used in developing the 2
Treatability Study Program. Figure 15.1 illustrates the relationships between the various 3
organizations involved. The ERMC, FERMCO, reporting directly to the DOE Fernald Field 4
Office (DOE-FN), acts as the main contractor for FEMP activities and coordinator of technical 5
support and remediation subcontractors. Under the current FERMCO organizational structure, 6
OU3 activities will be the responsibility of CRU3, with such activities being conducted by 7
individuals of various disciplines matrixed to CRU3 from other FERMCO departments. 8
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QFFICER

CRU3 RI/FS
HEALTH AND SAFETY

15-2

-----------------

FERMCO CRU3
PROJECT DIRECTOR

FERMCO CRU3
ENVIRONMENTAL
PROGRAMS MANAGER

CRU3 FEASIBILITY STUDY
MANAGER

CRU3
TREATABILITY STUDY
PROGRAM LEADER

CRU3
TREATABILITY STUDY
PROJECT LEADS

FIGURE 15.1 Treatability Study Management and Staffing
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APPENDIX A { &. -4 993

SUMMARY OF THE SCREENING OF TECHNOLOGIES

This appendix presents a summary of the evaluations of OU3 technology types. The
technology types were compiled by utilizing resources described in various EPA documents,

EPA databases, and DOE technology summaries as well as other applicable references.

For the purposes of this appendix, the term technology is being used synonymously
with the term process option. Each of these technologies were screened for applicability and
appropriateness to OU3 media and contaminants. The goal of the screening process
(described in Section 2.2) was to focus on technologies that were considered applicable or
appropriate to OU3 media and contaminants but for which additional data would be required
for decision-making and to focus the treatability process on the most feasible options for the
various OU3 media. In this step, technology were eliminated from the comprehensive list of
potential technologies based on the technical criteria described in Section 2.2. Tables A.1

through A.4 include the following:

Remedial technology types;

0OU3 media which could be treated by this technology;

Whether the technology is accepted (A), has been demonstrated (D), or
is an evolving technology (ET);

Anticipated QU3 contaminants of concern which could be treated by
this technology;

Summary of the existing data regarding effectiveness, implementability,
and waste generated; '
Estimate regarding whether the capital and operating and maintenance
(O&M) costs are high (H), low (L), medium (M), or variable (V),
compared to technologies within the same group; and

Summary of the decisions and reasons to retain or delete the technology

from the list of OU3 feasible technologies.

The technologies and process options which were deleted from further consideration

are highlighted in Tables A.1 through A.4. Treatability studies detailed by this TSWP are

based on technologies selected from the retained categories of the following tables.
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APPENDIX B o -‘-4993'1

CHEMICAL CONVERSION OF ASBESTOS-CONTAINING MATERIALS

As discussed in Section 1.2.1.6, the original construction of the former Production
Area involved extensive use of asbestos-containing materials (ACM). A predominant portion
of the exterior and interior walls and roofs of process buildings are comprised of corrugated
and flat panels of transite, which is an asbestos-cement composite. The current volume of
transite is estimated to be 1,500 cubic yards or 3,000 tons. Also, there are several miles of
process and steam piping that have asbestos-containing insulation, referred to as thermal

system insulation (TSl).

It is assumed because of its use and proximity to uranium processes that essentially
all of the ACM contains varying degrees of uranium contamination. There are numerous other
potential contaminants that are being considered in the formulation of the sampling and
analysis plan.‘ The combination of asbestos and low-level radioactive contamination
complicates decisions concerning the final disposition of wastes. The removal or destruction
of the asbestos fibers in these materials would lower the risks to human health and the
environment that are associated with the toxic nature of asbestos. Additionally, the reduction
of toxicity through the removal or destruction of the asbestos fibers would simplify the
decisions surrounding the final disposition of waste streams. DOE proposes investigating a

new technology from Table 2.1 that has been claimed to eliminate the toxic nature of ACM.

DS! Industries Consolidated, Inc. has developed a new technology of asbestos
abatement called the ABCOV Method. The ABCOV Method is a patented and proprietary
chemical process which converts both serpentine (chrysotile) and amphibole (grunerite, known
also as amosite) asbestos into a non-toxic material. This is achieved by placing ACM in an
agitated vessel that contains a weak acid formulation, called ABCOV-C, which attacks the
weaker bonds in the asbestos fibers. The fibers gradually decompose after approximately 30
hinutes, and the solution is then sampled for asbestos to ensure a complete reaction. After
the solution has been filtered, the non-toxic, sand-like residues are drummed and sampled,
while the filtrate is regenerated with small quantities of ABCOV-R and ABCOV-R1, allowing
for the recycle of the ABCOV-C for the next batch.
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oL "}i‘;." “The ABCOV Method also uses another chemical formulation, instead of amended

water, during ACM removal operations. DSI! claims that this chemical, ABCOV-T, soaks

through the ACM more readily than amended water and will therefore be used in smaller 3
quantities. As this liquid soaks into the ACM, it starts the conversion process by conditioning 4
the material for the batch chemical reaction in the agitated tank. &
The ABCOV Method potentially has the following major advantages over conventional 6

friable asbestos abatement: 7
Eliminates the toxic nature of the waste, thereby relieving the "cradle-to- 8

grave" liability that accompanies ownership of friable ACM; 9

Reduces the volume of low-level radioactively contaminated insulation 10

by as much as 80% by changing the fibrous nature of the ACM into a 11

sand-like, compact material; _ | 12

Eliminates the transporting aﬁd disposing of a toxic waste, thus reducing 13

costs and eliminating environmental problems associated with asbestos- 14

containing wastes;

Would be supportive if the final remedy involved dispositioning the

treated ACM on-site; and : 17

Overall lower costs for the removal, treatment, and disposal of TSI than 18

the wet techniques used during conventional asbestos abatement. 19

This treatability study is intended to verify or reject the claims of DSI and to gather 20
further information to aid in the design of an effective full-scale treatment facility. Further 21
justification for performing this study is given in the Section B.1. 22
Preliminary cost analyses show that if the ABCOV Method proves to be effective at 23
destroying asbestos fibers and is chosen as the lead OU3 remedial alternative for ACM, the 24
potential cost savings for the treatment of pipe insulation is approximately $2.2 million. The 26
treatment of transite would cost approximately $4.8 million more using the ABCOV Method 26
instead of conventional removal and disposal techniques; however, the reduction in risks to 27
human health and the environment that are associated with the toxic nature of asbestos may 28

make this cost acceptable.
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B.1 TEST OBJECTIVES

*5.

Although the ABCOV Method has been used to treat ACM at commercial facilities, it 2
is not yet considered to be a proven technology since sufficient detail on results in varied 3
applications are not yet available. Therefore, to provide enough data for the OU3 Feasibility - 4
Study selection process, further testing of the ABCOV Method should be performed és part 6

of the OU3 Treatability Studies.

The objectives of the proposed testing will include the following:

to verify asbestos conversion in pipe insulation;

to test the applicability of the ABCOV Method on transite cement
composites;

to determine the optimum particle size during the crushing of the
transite panels;

to determine the minimum retention time(s) of the various forms of ACM
in the weak acid, ABCOV-C, that allows full conversion of asbestos
fibers;

to establish the recycling conditions for the rejuvenation of ABCOV-C;
to verify the long-term reliability of the treatment system; and

to perform a cost/benefit analysis comparing the ABCOV Method with
the conventional asbestos wet removal and disposition methods

currently in use at the site.

10
11
12
13
14
16
16
17
18
19

20

Based on the treatability study results and the cost/benefit analysis, a recommendation 21

as to whether or not to proceed to RD/RA-scale testing will be addressed in the treatability 22

study report.

23
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B.2 EXPERIMENTAL TEST DESIGN AND PROCEDURES ) - - 49?3 a ;f‘
Treatability testing of the ABCOV Method may be performed in three phases: initial 2
lab-scale preparatory work; pilot-scale testing of transite; and pilot-scale testing of TSI). If 3
the ABCOV Method proves successful during the lab-scale phase, the treatability study will 4
continue on to pilot-scale testing which utilizes a small version of a full-scale aébestos 5
conversion system. 6
Initial characterization will be performed on the test media to provide baseline 7
conditions regarding the nature and concentration of contamination present in the test media. 8
The contaminants identified in the test media during the initial characterization will provide 9
guidance as to what analyses are to be performed during the final characterization. In the 10
event that an anticipated contaminant (such as uranium or lead) is not present in the test 11
media, the sample may be spiked with that contaminant to test the treatment system. 12
The proposed phases of testing are described in the following subsections. 13

B.2.1 Design of Lab-Scale Treatability Testing 14
Because the ABCOV Method is being tested rigorously at several commercial facilities 16

and labs, enough confirmatory data has been collected to support a larger scale demonstration 16
of the technology. However, to support the pilot-scale testing, some initial media-specific 17
tests must be performed in the lab to determine the asbestos concentration within the media, 18
the optimum particle size of transite, and the minimum residence time for the complete 19
conversion of asbestos fibers to occur. The following steps are proposed for the design of 20
the lab-scale treatability test. . 21
1. Analyze transite and TSI for concentration and types of asbestos fibers. 22

2. Add crushed transite of known particulate size to the five-gallon 23
conversion tank filled with ABCOV-C (see Section B.3 for a description 24

of the chemicals used during the ABCOV process). Mix until a polarized 26

light microscopy (PLM) test indicates that the asbestos fiber 26
concentration has dropped below one percent by area. Repeat this step, 27

0127
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40— _4993 altering the mean particle size of the crushed transite four more. times 1
" to determine the effect on the minimum residence time required to 2
complete the asbestos conversion. 3
3. Perform a cost analysis to determine the most cost-effective mean 4
particle size, taking into consideration the minimum time required for the 5
asbestos in the particles to be converted, associated labor costs, and 6
the capital costs of the transite crusher. Determine the specifications 7
‘of the transite crusher based on the optimum mean particle size. 8
4, Using the transite crushed to the mean particle size determined in step 9
number 3, determine the rates and amounts of ABCOV-R and 10
ABCOV-R1 for recharging the ABCOV-C for the media. Approximately 11
six batches are anticipated to support a determination. A pH meter and 12
ion-specific meter are to be employed. 13
5. Determine necessary filter size to effectively filter the solution of 14
conVerted ACM. , 16
6. Continue treating crushed transite until at least 6.0 kg of solid residues 16

are generated to support the minimum quantity requirements for the

analyses.

Perform steps 2, 4, 5, and 6 for TSI, but without adjusting particle size. 19
For both media types, analyze the initial medium, the final solid stream, 20
and the aqueous stream as discussed in Section B.4. 21
9. Analyze ABCOV-T, ABCOV-C, ABCOV-R, and ABCOV-R1 as discussed 22
in Section B.4 to support a complete material balance. 23
B.2.2 Design of Pilot-Scale Treatability Testing on Transite 24
The proposed pilot-scale system is designed to operate using 350 gallon batches, 26
which is large enough to convert the asbestos fibers of two to three transite panels at a time. 26
The system is comprised of one stainless steel conversion tank and three polyethylene tanks 27
that are used as an ABCOV-C holding tank, a regeneration tank, and a washing tank. The 28
basic configuration of this system is illustrated in Figure B.2.1. 29




%. _ o

o~ 0 &
.m - " POYIBIN AODEYV 3Y) 10} walsAg Buixiy oiseg L'z 8 3HNOIH ©
I W
S

jX| SEIR[E
>
N q3114
[\
&
——— ——
D D

3 Q (
€
: N T TN T
Ev3
S
H
H.N.J
.m MNVL
M ANVL ONIHSYM NOILYSINTO TN MNYL ONIATIOH ANVL NOISHIANOD
™M
)
Q




M -0U3 T_reatab.ilily Study Work Plan (Rev. 0) B-8 December 1993

24993

The four tank system will be fully contained within an easily decontaminated 1
compartment. A negative-pressure filtration system draws the compartment air at a rate of 2
six to eight air changes per hour through an activated carbon bed to remove any organic 3
vapors and through a HEPA filter for removing airborne asbestos fibers. The interior and 4
exterior of the compartment will be monitored for airborne asbestos fibers, hydrogen sulfide 6
(in the event there are sulfur-bearing compounds present in any of the forms of ACM tested), 6
and airborne radionuclides. 7

The following steps of the proposed test design will be performed fpr transite if the lab- 8
scale results suppori further testing. 9

1. Weigh the transite to determine the initial bulk volume. 10

2. Take initial samples of the transite panels, combine them, and analyze 11

as discussed in Section B.4. 12

3. Determine the volume of transite after crushing. ‘ 13

Spray ABCOV-T over the particles to start the conversion process. It 14

may be possible to collect and recycle the ABCOV-T that is not

absorbed.
5. Confirm the minimum residence time of crushed transite, determined 17
during the lab-scale testing, to achieve an asbestos concentration below 18
one percent by area using a PLM. 19
Filter and analyze solid residuals as discussed in Section B.4. 20
Measure mass and volume of solid residuals to determine volume/mass 21
reduction. 22
8. Analyze used ABCOV-C to calculate a complete chemical balance as 23
discussed in Section B.4. 24
9. Stop the conversion process for recharge of ABCOV-C using ABCOV-R1 26
when the pH of ABCOV-C exceeds 5.5. 26
10.  Continue testing until ABCOV-C needs recharging a second time. 27
11. Neutralize liquid wastes (spent ABCOV-C) with lime. 28
12.  Analyze liquid wastes as discussed in Section B.4. 29
13. If analysis of liquid wastes is acceptable, transfer to the on-site

wastewater treatment unit.

ﬁ0130
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14. Document number of batches per recharge, tons of dry transite per
recharge, total operating time (including dress out, breaks, etc.) per

recharge or ton, and volume reduction.

B.2.3 Design of Pilot-Scale Treatability Testing on TSI

Following the pilot-scale testing of the ABCOV Method on transite, a similar period of
" testing will be performed on TSI. The difference between this portion of the pilot-scale testing
and the transite portion is that TSI does not have to be crushed in order to be treated. The
TSI will readily fall apart in solution if agitated with a high-shear mixer. The following steps

outline the pilot-scale testing proposed for the TSI.

1. Determine the initial bulk volume of TS! by measuring circumference and
length.

2. Remove TSI using ABCOV-T and glovebags. It may be possible to
collect and recycle the ABCOV-T that is not absorbed.
Wipe down the "cleaned” pipe with ABCOV-T and ABCOV-W.
Collect the TSI until a batch quantity is obtained and take a sample of
the TSI, and analyze according to Section B.4.

5. Confirm the minimum residence time of TSI, determined during the
lab-scale testing, to achieve an asbestos concentration below one

percent by area using a PLM.

6. Filter and sample solid residuals for analyses as discussed in
Section B.4.
7. Measure the mass and volume of solid residuals to determine the

volume/mass reduction.

8. Analyze spent ABCOV-C as discussed in Section B.4 to calculate a
complete chemical balance.

9. Stop the conversion process for recharge of ABCOV-C using ABCOV-R1
when the pH of ABCOV-C exceeds 5.5.

10. Document the number of batches per recharge, the linear feet and/or
volume of TSI per recharge, total operating time (including dress out,

breaks, etc.) per volume or recharge, and volume reduction.

10

11

12

13

14

16

16

17

18

19

20

21

22

23

24

26

26

27

28

29.

30
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Following the TSI testing, if determined necessary, a long-duration test may be

performed using TSI from various locations (and therefore different contaminants) in order to
verify long-term reliability. At the end of the long-duration TSI testing, the liquid wastes
(spent ABCOV-C) will be analyzed, as discussed in Section B.4, for the NPDES and CWA
analytes. If the analyses demonstrate that the liquid wastes conform to the design of the site
wastewater treatment system, the spent ABCOV-C will be transferred and treated

accordingly. Further discussion of the management of residuals can be found in Section B.8.

éiéigg
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‘ B.3 TEST EQUIPMENT AND MATERIALS .- '4993 ;
The following is a list of equipment used in the pilot-scale treatability study. 2
One 304 stainless steel, cylindrical, open top, cone bottom, 350 gallon 3
capacity holding tank complete with: two-piece gasketed stainless steel 4
cover complete with staco-type hold down clamps; 6-inch agitator flange, 5
offset and angled; two 2-inch NPT half coupling, welded; two 1-inch NPT 6

half coupling, welded; and carbon steel legs with drilied floor pads. 7
Three high density polyethylene, open top, cone bottom, 350 gallon 8
capacity holding tanks complete with: two-piece gasketed polyethylene 9
hinged cover with polyethylene bolts; two 2-inch PVC bulkhead fitting 10
installed; two 1-inch PVC bulkhead fitting installed; and carbon steel _ 1
corrosion resistant stand. 12
Three magnefic driven seal-less pumps, 3/4 horsepower, 3-phase motor. 13

One slurry pump, 3 horsepower, 3-phase motor. _ 14

‘ . One bag filter system rated for 3.0 ft? filter area. | 16
One stainless steel mixer with variable drive, AC input, DC output, 16

1 horsepower, 115-voit motor, saw tooth propeller and stuffing box. 17

One direct drive stainless steel mixer, 115-volt, 1750 rpm. 18

. One lexan viewport, 6-inch wide x 10-inch long with neoprene gasket and 19
stainless steel cover plate mounted to cover on the stainless steel tank. 20

Four dry cut starters to keep pumps from running dry. 21

. One heavy-duty carbon steel baseplate constructed in two sections with 22
underneath forklift entry and eyehooks for crane lift option, assorted 23
piping, ball valves and check valves constructed from PVC schedule 80. 24

. One activated carbon filter for the microtrap. 26
One activated carbon scrubber system for the mixer with 2_-inch hose and 26

1/4 horsepower blower. 27

One chemical spill kit, as required by OSHA. 28
Table B.3.1 lists the six chemical formulations used during the ABCOV Method and 29

‘ describes their purpose. s0
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" TABLE B.3.1 Chemical Designations Used in the ABCOV Method

Chemical
Designation Purpose
ABCOV-T Liquid used for the removal of ACM from beams, and decking, boiler and pipe lagging, and
to start the conversion process.
ABCOV-W Liquid used to neutralize the surface where ACM has been removed with ABCOV-T.
ABCOV-C Liquid used for the final conversion of the asbestos fibers within the removed ACM.
ABCOV-R Solid used to regenerate used and filtered ABCOV-C after every batch for reuse.
ABCOV-R1 Liquid used to regenerate used and filtered ABCOV-C after numerous batches for reuse.
ABCOV-L Liquid used to decontaminate and recycle coveralls, boots, gloves, tools, respirators,

HEPA filters, etc.
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B.4 SAMPLING AND ANALYSIS PLAN ADDENDUM & Yy
B.4.1 Data Quality Objective : 2
The development of the DQO for the Chemical Conversion Treatability Study, in 3
accordance with the SCQ eight-step process, is summarized in the following subsections. 4
B.4.1.1 Problem Statement : 6
Construction materials used in OU3 buildings or equipment, after many years of use, 6
have generally become contaminated and will require decontamination efforts to allow 7
possible recycle and reuse of many materials without radiological restrictions. The 8
contaminant of principal concern throughout the site is uranium, along with its natural decay s
daughter products. Other contaminants, which may be encountered in certain areas of the 10
plant, include asbestos, thorium and its decay daughters, heavy metals having special uses 17
(e.g., lead in many paints, chromium leached from stainless steel), PCBs in the vicinity of 12
certain electrical equipment, and organic solvents, principally in maintenance areas. 13
The Asbestos Survey and Assessment report depicting the location of asbestos and 14
asbestos-containing material (ACM) at the FEMP was submitted to the Westinghouse 16

Environmental Management Company of Ohio (WEMCO) on February 28, 1992 (Diagnostic 16

Engineering, 1992). This survey identified 56 of 74 facilities surveyed as having asbestos in 17
the form of transite walls and roof panels, TSI, and floor tiles. These materials are also 18
assumed to be. contaminated with radionuclides and other contaminants due to likely 19
exposures to these contaminants over the production history of the site. 20

The various forms of contaminated ACM at the FEMP represent a potential threat to 21
human health and the environment. Because the OU3 facilities will be dismantled and the 22
resulting material treated and/or dispositioned, there is a need to identify a technology that 23
will adequately allow for the safe and economic remediation of this contaminated ACM. 24

0135.
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_ B.4.1.2 ldentification of a Decision that Addresses the Problem

- 49‘93 '_';'

The primary function of this treatability study, particularly the lab-scale phase, is to 2
answer the question: "Is the ABCOV Method a viable approach to eliminating asbestos as a 3
hazard?” 4

The secondary function of this treatability study, if the answer to the first question is 6
an affirmative, is to find, during both the lab-scale and pilot-scale phases, the answer to the 6
question: "What are the operating conditions that best facilitate the conversion of asbestos 7
fibers in the two predominant forms of ACM at the FEMP (transite and TS!) into a non-toxic, 8
sand-like material?" The collection of data during this treatability study is intended to provide 9
sufficient knowledge to support the selection process that will be detailed in the QU3 10
Feasibility Study. 11

B.4.1.3 Identification of Inputs that Affect the Decision . 12

The inputs required to make a decision concerning the feasibility of using the ABCOV

Method as a potential remedy for the large quantity of contaminated ACM at the FEMP

include, but are not limited to: : s
the concentration and types of asbestos fibers in the ACM tested both 16
prior to and after asbestos conversion; 17
the concentrations and mobility of radionuclide and other contaminants 8
in the ACM prior to chemical conversion and in the final liquid and solid 19
product streams after chemical conversion; 20
the conversion efficiency as a function of particle size of the crushed 21
transite panels; 22
the required amounts of the two recharging chemicals, ABCOV-R and 23
ABCOV-R1, to effectively rejuvenate the ABCOV-C solution; ' 24
the minimum residence times of the various forms of ACM in the 26
ABCOV solution(s) that allows for the full conversion of asbestos fibers; 26

the number of times that the ABCOV-C is able to be recharged using
ABCOV-R without having to be recharged with ABCOV-R1;
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‘ . whether the concentrations of radionuclides and other contamlnants can ; S
be reduced in the final "solid" product as well as any changes in relétlve .’-4393
contaminant mobility as a result of treating the ACM; and 3
. final storage/disposition of all waste streams, including secondary 4
“wastes. 6
Additional inputs include using TCLP testing to determine if either the final liquid or 6
solid product is determined to be a RCRA hazardous waste, and whether the final liquid waste 7
stream can be disposed of through the on-site wastewater treatment unit. 8
B.4.1.4 Specification of the Domain of the Decision 9
In this treatability study, the media will define the domain to which the decision will 10
be applied. The media in this treatability study will be ACM. Transite panels and TSI are the 11
two forms of ACM to be studied. » 12
‘ B.4.1.5 Development of Logic Statements 13
The major use of this data will be to determine the effectiveness of the ABCOV 14
technology on converting ACM to a non-ACM form. The purpose of the lab-scale testing is 16
to establish the amounts of the various chemicals involved in the chemical conversion, the 16
particle size and filter mesh size for the crushed transite and the mixing time of the ACM and 17
chemicals to achieve full conversion of asbestos fibers. If the ABCOV chemical conversion 18
process proves to be effective on either of the two forms of ACM (transite or TSI) in lowering 19
the asbestos concentration of the ACM to below one percent by area using PLM at the lab- 20
scale testing, then a pilot-scale treatability study will be proposed. 21
Pilot-scale testing will use the information gathered during the lab-scale testing to 22
initiate a larger scale, 350 gallon, batch testing of chemical conversion using the ABCOV 23
Method on the ACM listed above. The purpose of the pilot-scale testing is to determine: 24
the effectiveness of converting larger amounts of ACM (e.g., transite - 26
‘ approximately two to three panels at a time) into a non-ACM (below 26

s:“®
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B P 4993 bne perbent asbestos by area) form; 1
©he S 0T tHe effect of the ABCOV process on radiological and chemical 2
contaminants in the ACM; 3

if the neutralized ABCOV liquid can be disposed of through the on-site 4

wastewater treatment unit; and &

cost effectiveness. 6

If the pilot-scale testing for any of the ACM material proves to be effective in reducing

~

the asbestos fibers to below one percent by area, and the chemical process is effective in 8
reducing final waste volumes and/or is proven to be cost effective, then the ABCOV chemical 9
conversion technology will be evaluated in the OU3 Feasibility Study as a potentially viable 10
alternative for asbestos treatment. ' 11
B.4.1.6 Establishment of Constraints on Uncertainty 12
The purpose of this step is to define possible decision errors based on study findings. 13

For the treatability studies, a decision error would be the adoption of an inappropriate

treatment technology. A false positive error could be the adoption of a treatment technology,

based on the results obtained in the study, that is not truly effective on either OU3 media or 16
the contaminants of concern. A false negative error could be to disregard a treatment 17
technology, based on the results obtained in the study, that could prove effective in 18
decontaminating OU3 media. _ 19

In the case of a false positive error, the consequence could be positively evaluating the 20

technology in the OU3 Feasibility Study as a viable option and potentially choosing this 21

technology for final remediation of the FEMP. This could result in schedule delays and 22
substantial economic losses as well as being detrimental to the credibility of the site 23
remediation. 24

In the case of a false negative error, the consequences could be two-fold. First, 26
contaminated wastes may be dispositioned without proper decontamination, which could 26

result in risks to public health and the environment. Second, more treatability studies may

need to be performed on a different technology to establish a potentially viable alternative,
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which could delay the final remediation and increase costs, as well as poss$ibly Mtin’g the” 931

credibility of the site remediation.

While neither error is desirable, due to the fact that the pilot-scale treatability study
described in this section is likely to be the final stage of testing prior to the OU3 Feasibility
Study, a false negative error would be potentially more significant to the conclusions of the
OU3 Feasibility Study. If either type of error occurs, even if the technology proves to be
moderately effective, the option exists for either further testing to verify/correct the test
results or combining this technology with other treatability technologies to complete the
decontamination. Additional testing and use of triplicates as well as other QA/QC measures

allows for the test design to provide constraints on the uncertainty of results.
B.4.1.7 Development of a Cost-Effective Design for Obtaining Data

As discussed in Section B.2, the Chemical Conversion Treatability Study may be

divided into three phases for treating both transite and TSl:

Laboratory-Scale - Testing will be performed on the two predominant
forms of ACM at the FEMP (transite and TSl). Both forms of ACM will
be mixed with the ABCOV chemicals in a tank. Mixing will continue
until a PLM analysis of the "solid" mixture indicates that the asbestos
fiber concentration has dropped below one percent by area. PLM
analyses would be conducted approximately every 15 minutes during
the mixing stage. For transite, the particle size would be altered at least
five times to determine the effect on the rate of conversion. Evaluating
five particle sizes will be sufficient to evaluate the range of potential
particle sizes expected from transite crushers. It is anticipated that
approximately six batches of both media would be processed before the
ABCOV-C solution would need to be recharged with the addition of
ABCOV-R1. These batches will be processed using the optimum
particle size to determine the rates and amounts of both ABCOV
rechargihg solutions, ABCOV-R and ABCOV-R1. Due to the timing of

this phase in the treatability study, both initial characterization of the
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- 4993 " media and final characterization of both the liquid and solid phases may

be completed at the same time for potential use in the OU3 Feasibility

Study risk assessments and to conduct a chemical balance. 3
. Pilot-Scale - After the completion and evaluation of the lab-scale results, 4
further testing may be performed for either or both of the ACM types. 6
The proposed pilot-scale testing is designed to process 350 gallon 6
batches, which is large enough to convert the asbestos fibers of at least 7
two transite panels. Again, the ACM will be mixed with the ABCOV 8
solutions and agitated until PLM testing shows that the number of 9
asbestos fibers in the mixture has been reduced to below one percent 10
per area. The timing of the asbestos testing will be based on the 1
information collected in the laboratory testing. The ACM will also be 12
fully characterized prior to the pilot-scale testing. The final liquid and 13
solid phases produced by the conversion process will also be fully 14
characterized for asbestos, radiological, and inorganic contaminants to 16

determine the effectiveness of the process in converting asbestos fibers

as well as determining the effect of the chemical conversion process on

the contaminants in the ACM. The final liquid phase will also be 18
analyzed to determine if it can be treated and disposed of through the 19
on-site wastewater treatment unit. The characterization of the final 20
solid phase will assist in the evaluation of final storage and/or 21
disposition options. 22
Long Duration - The pilot-scale for TSI may be expanded to include the 23
evaluation of long-duration testing using TSI from various locations (and 24
therefore different contaminants). This will be used to verify longer- ' 26
term reliability of the asbestos conversion process and to gather data 26
associated with solubilities and effects of contaminants ‘on the 27
characteristics of the treatment process. 28
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Laboratory analyses and the level of QA/QC will correspond to the final use of the
data. The data collected during the chemical conversion process of either the laboratory or
pilot-scale testing (parameters to optimize the test design) will be used to measure the
progress of the conversion process and to determine when to add reagents. The quality of
data required during this phase is less stringent (ASL A/B) and provides qualitative/semi-

quantitative results. ASL E would be applicable for asbestos determinations by PLM.

For both the laboratory and pilot-scale testing it will be important to fully characterize
both of the media being used in the study. The levels of radionuclides, inorganics, volatile and
semi-volatile organics, and PCBs will need to be established prior to treatment. Again, after
the conversion process has been optimized, it will be important to fully characterize the
treated media to determine the effectiveness of the treatment study on all of the
contaminants. Due to the importance of this information in making final decisions about the
treatability study and the possibility that this data may be used in OU3 Feasibility Study risk
assessments, this data must be higher quality, quantitative data (ASL C with 10% D).

Precision will bé assessed through the use of triplicate sampling or analyses during
both the lab-scale and pilot-scale studies which require a high quality level. Accuracy will be
evaluated through the establishment of a routine program involving the assessment of
. analytical results for method blanks, matrix spike/matrix spike duplicates, and laboratory
control samples as directed in the SCQ. Sensitivity will be monitored through the
achievement of specified detection limits and quantitation limits. Completeness will be
assessed based on the percentage of usable data points from the total set of data points
coliected. Pursuant to the SCQ, completeness is expected to be at least 90%. If sufficient
valid data points are not obtained to meet project objectives, additional sampling and analysis
will be considered. Comparability will be maintained through the use of standard sampling,

analytical, and validation procedures where available or applicable.
B.4.1.8 Summary
To support the above approach, ASLs A though E will be required. The optimization

process of both the laboratory and pilot-scale testing is expected to be mostly ASL A/B with

the asbestos determination by PLM to be ASL E. The characterization analyses both‘b,efore
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chemical conversion and after is expected to be ASL C, with 10% ASL D for confirmation,

which allows the data to be used reliably in risk assessment. Any non-SCQ approved

procedures, including asbestos determination by PLM, used for evaluation of the treatment 3
technology would be performed at ASL E. The analytes of concern for the chemical 4
conversion study include asbestos, radionuclides (especially uranium), metals, and organics. 6
Laboratory QA/QC types and frequencies will follow those prescribed in the SCQ. No field 6
QA/QC samples will be collected when the media is removed from the FEMP buildings; 7
however, QA/QC samples will be collected when portions of the collected test media is sent 8
to the laboratories for characterization. , 9
B.4.2 Field and Laboratory Sampling 10

As discussed earlier in this section, two forms of asbestos-containing material (transite 11
and pipe insulation) will be collected for the treatability study. It is anticipated that ACM 12
needed for the lab-scale study will be taken from containerized ACM waste currently in on-site 13
storage (see Section 6.2). For the pilot-scale study, it is anticipated that the two types of 14

ACM will be collected from various locations at the FEMP and will be chosen based on

process knowledge of the contaminants in the ACM. To the extent practical, collection of

ACM for this treatability study will be integrated with on-going asbestos abatement activities. 17
The collection of all ACM will be performed by asbestos-certified personnel using approved - 12
procedures. : _ 19

All samples for the treatability testing outlined in this Sampling and Analysis Plan 20
Addendum will be taken from the various test media that is collected above. Sample sizes 21
will be dependent on the required volume for testing. Collection of these samples will follow 22
approved SCQ sampling procedures. QA/QC samples (e.g., trip blanks, etc.) will be collected 23
to accompany the samples to the analytical laboratory as per SCQ requirements. 24
B.4.3 Initial Characterization of Test Media A 26

Prior to the lab-scale and the pilot-scale phases of this treatability study, the analytical 26

characterization of the two test media will be performed. The initial characterization test

parameters for both the lab-scale and the pilot-scale are given in Table B.4.1. The information
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in this table includes the estimated number of samples, analytes, procedures/methods, 1

objectives of the testing, and the analytical support levels (ASLs). The initial characterization 2
data will be compared to final characterization data obtained on the final solid and liquid 3
products to evaluate the effectiveness of the chemical conversion process on the asbestos 4
fibers of the ACM. ' : 6
The concentrations of contaminants in both media will be determined by performing 6
a variety of analytical tests. As discussed in Section 6 of the TSWP, a minimum of three 7
samples will be analyzed per media type for the initial characterization and the list of analytes 8
will be taken from Table 6.1. For this treatability study, the following analytes have been 9
selected for the initial characterization of the ACM: 10
TAL inorganics; _ 11
polychlorinated biphenyls (PCBs); 12
TCL organics (volatile and semi-volatile); 13
radionuclides; and , 14

asbestos.
The inorganic and radionuclide testing will follow approved methods outlined in 16

Appendix G of the SCQ. Asbestos testing will use 40 CFR 763 as guidance and the 17

laboratory will be fully accredited by the American Industrial Hygiene Association. 18

Prior to the pilot-scale study, the weight of the ACM will alse be determined. Since 19
the density of the material is available from original vendor literature, the mass can then be 20
calculated. Once the transite has been crushed, the volume of material will be determined 21
based on a 55-gallon drum. ASTM methods will be followed for weighing the ACM. 22
B.4.4 Optimization of Test Parameters 23

During the lab-scale phase of the chemical conversion treatability study, the variables 24
of the study will be the mean particle size of the transite and the rates and amounts of the 26

o 01 24
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recharging solutions, ABCOV-R and ABCOV-R1, to be added to the ABCOV-C solution. The

analytical testing to be conducted to measure these variables include:

mean particle size;
. temperature;
pH; and

. fluoride ion concentration.

Asbestos testing will be performed during the lab-scale study to monitor the progress

of the chemical conversion and to establish the typical time(s) for full chemical conversion for

both transite and TSI.

During the pilot-scale testing, the analytical testing include the parameters discussed
above and will be expanded to include monitoring of the interior and exterior air of the

enclosure for:

airborne asbestos;
hydrogen sulfide; and

airborne radionuclides.

The air testing is to be used for evaluating the effectiveness of the negative-pressure

filtration system which will be attached to the enclosure.

Asbestos testing on the conversion mixture will be performed routinely based on the
times determined in the lab-scale testing in order to monitor the progress of the conversion

and to establish the completion of the conversion process.

For analytical parameters defined in the SCQ, SCQ approved methods will be followed.
The airborne testing will follow FEMP approved industrial hygiene or radiological safety
methods. Asbestos testing will use 40 CFR 763 as guidance. Other non-SCQ approved
methods will follow ASTM methods. The test parameters for both the lab-scale phase and
the pilot-scale phase are given in Table B.4.2. This table includes estimated number of

samples, analytes, procedures/methods, objectives of the testing, and the ASLs.

10
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14

16

16

17

18

79

20
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B.4.5 Final Characterization ~ °49 93‘ ..

After each phase of this treatability study, both the final liquid and solid products will
be sent to an analytical laboratory for characterization. The test parameters for the final
characterization are given in Tables B.4.3 (lab-scale) and B.4.4 (pilot-scale). These parameters
include estimated number of samples, analytes, procedures/methods, objectives of the testing,
and the ASLs. These characterizétion studieé will provide the data necessary to evaluate the
effectiveness of the AB_COV chemical conversion process (to reduce asbestos fibers to below
one percent by area) on OU3 ACM, to determine the effect of the ABCOV process on
radiological and chemical contaminants in the ACM, and to determine the handling, storage,

and disposition requirements for the final liquid and solid products.

As with the initial characterization, the concentration of contaminants will be
determined by performing a variety of analytical tests. As discussed in Section 6, a minimum
of three samples will be analyzed per ACM type for the final characterization and the list of

analytes will be taken from Table 6.1. The analytes include:

TAL inorganics;
. TCL organics (volatile and semi-volatile);
. radionuclides; and

asbestos (PLM).

However, if no contaminants in one of these analyte categories are detected during
the initial characterization, then the listing of analytes in Tables B.4.3 and B.4.4 will be

reduced accordingly.
| In addition to the chemical analyses, for the pilot-scale study, TCLP (inorganic, VOCs,
and SVOCs) as well as a determination of mass/volume reduction will be performed. For

example, the final solid product will be weighed, both wet (as is) and after drying.

Transmission electron microscopy (TEM) wili be performed on the final solid product

during the pilot-scale testing. Regulations governing the conversion of ACM waste material ~ ‘

into asbestos-free material, given in 40 CFR 61.155, state that TEM analyses of eight-hour

A
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* comYosite samples of the product is required to adequately confirm the integrity of the system 1
and will allow for the disposition of the final product as non-ACM waste. 2
All analytical methods will be performed using SCQ approved methods when available. 3

For asbestos, 40 CFR 763 will be the guiding document. For non-SCQ approved methods, 4
ASTM methods will be followed. ' 6
B.4.6 Characterization of Secondary Waste 6
The types of wastes that are expected to be generated as a result of the chemical 7
conversion treatability study include the final solid product from converted ACM, the final 8
spent ABCOV solutions, any secondary wastewater, and any residue from the analytical 9
testing. The final solid product would be characterized for storage and disposition as part of 10
the analysis performed during the final characterization testing described above. The residues 11
for the analytical testing would be handled as described in Section 11.0 of this TSWP. 12

It is anticipated that the spent ABCOV solutions would be treated and disposed of

through the on-site wastewater treatment unit. Therefore, the spent ABCOV solutions as well

as any secondary water generated during the treatability study will be analyzed for water . 15
quality parameters as defined in the Site NPDES Permit. Any secondary waste solutions that 16
have not been analyzed for TAL Inorganics in the final characterization testing will be analyzed 17
to meet tI?e- requirement of the Clean Water Act (CWA). Also, TEM analyses will be 18
performed on the spent solution before transfer to the on-site wastewater treatment system. 19
The test parameters are given in Table B.4.5. ’ 20
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B.5 OU3 TREATABILITY STUDY HEALTH AND SAFETY PLAN ADDENDUM

Appendix F contains the OU3 Treatability Studies Health and Safety Plan. This 2
document has been developed under the OU3 lead health and safety plan, the CERCLA/RCRA 3
Unit #3 (CRU3) Health and Safety Plan. The OU3 Treatability Studies Health and Safety Plan 4
contains health and safety information which may apply to any treatability study conducted. 5

The following tables and attachments contain information »which identify potential 6
hazards and procedure-specific health and safety guidance for the Chemical Conversion of 7
Asbestos-Containing Material Treatability Study. This information is provided to ensure that 8
the health and safety of all personnel involved in conducting this treatability study are 9
appropriately protected. 10
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B.6 POTENTIALLY APPLICABLE ORRELEVANT AND APPROPRIATE REQUIREMENTS; OTHER

CRITERIA TO BE CONSIDERED

The ARARs identified for this project include regulations resulting from implementation
of the Clean Air Act (CAA). The CAA’s objective is to protect and enhance the quality of the
nation’s air resources in order to promote and maintain public health and welfare and the
productive capacity of the population. ARARs for the Chemical Conversion of Asbestos-
Containing Materials Treatability Study include standards from the National Ambient Air
Quality Standards for particulates and standards from the National Emission Standards for
Hazardous Air Pollutants (NESHAP) for all radionuclides except radon, radon and specific

standards identified for asbestos handling and processing.

The Resource Conservation and Recovery Act (RCRA) also resulted in implementation
of regulations that have been identified as ARARs for the management of debris and rubble
prior to treatment, after treatment, and potentially to any new waste streams generated by
this treatability study. The goals of RCRA are to protect human health and the environment,
conserve energy, and reduce or eliminate the generation of hazardous waste. Promulgated
requirements under RCRA were identified as ARARs for this study for waste characterization,
container storage, generator standards, and standards for Miscellaneous Units (RCRA

Subpart X).

Requirements from the Toxic Substances Control Act (TSCA) are also included as
ARARs for this action. TSCA authorizes U.S. EPA to establish regulations governing testing
of chemicals and substances, manufacture notification for new substances and mixtures,
control of chemicals and substances that pose an imminent hazard and reporting and record
keeping requirements. ARARs from the TSCA regulations identified for this treatability study

are for the storage of asbestos-containing materials.

Regulations implemented by the Clean Water Act (CWA) aiso are ARARs for this
treatability study. The CWA'’s objective is to restore and maintain the physical, chemical, and
biological integrity of the nation’s waters. ARARSs for this project include compliance with the

NPDES Permit for potential discharge through the on-site wastewater treatment system.
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-4993

<,.The A_BARs ‘for this project identified from the State of Ohio’s regulations include 1

regulations to control air quality non-degradation. 2

Other standards from requirements such as DOE Orders and NEPA, identified as 3
ARARs or criteria to be considered (TBCs), include standards for radiation exposure, 4
endangered species protection, solid waste management, and radioactive waste management 5
at Federal facilities. 6

Potential ARARs and TBCs for this treatability study are listed in Table B.6.1 7
(contaminant-specific) and Table B.6.2 (action-specific). . 8

700180
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B.7 PERMIT INFORMATION SUMMARY &"’ - 4993

As stated in Section 10.2 of the TSWP, according to CERCLA statutes, no permits
are required for treatability studies, such as ‘this one, that are conducted entirely on site.
CERCLA and a similar requirement in the USEPA-DOE Amended Consent Agreement make it
clear that the substantive requirements of the appropriate permits, that would otherwise be

required, must be submitted.

Table B.7.1, Permit Information Summary, identifies each permit that would be
required to obtain, the standards, requirements, criteria or limitations that would have had to
be met to obtain each such permit, and provides an explanation of how the response action-
will meet the standards, requirements, criteria or limitations. The substantive or technical

requirements have been integrated into the study-specific test design.
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B.8 RESIDUALS MANAGEMENT 1

As discussed in Section 11 of this document, residuals resulting from the OU3 2
treatability studies will be collected, segregated from other waste streams, and either stored 3
until ultimate disposition is determined by the OU3 final ROD or treated and/or dispositioned 4
under current approved site programs. Table B.8.1 lists the anticipated residuals which may 6
be present at the conclusion of the lab-scale and pilot-scale testing of the ABCOV Method on 6
transite and TSI. 7

Approximately 50 gallons of spent ABCOV-C solution will be generated during the 8
lab-scale testing and 350 gallons will be generated for each media tested if the treatability 9
study goes into pilot-scale testing. This totals to as much as 750 gallons, assuming both TSI 10
and transite will be tested during the pilot-scale. This quantity of spent ABCOV-C solution 1"
will require treatment and/or disposal. Testing has been performed during a demonstration 12
of the ABCOV Method by a commercial facility which shows that unused ABCOV-C does not 13
contain any problematic constituents which could possibly violate the site NPDES Permit or 14
the CWA. Based on process knowledge of the type of contaminants found within QU3, it is 16
anticipated that the spent ABCOV-C will be able to be treated by the on-site wastewater 16
treatment system without any additional treatment steps. To ensure that this is the case, 17
analyses of the spent ABCOV-C will be performed and evaluated prior to treatment, as listed 18
in Table B.4.7. : 19

Solid residuals, which resembie wet sand, will be segregated into two media 20
categories (transite residues and TSI residue’s) and stored in 55-gallon drums pending analyses 21
and further treatment and/or dispositioning. In an effort to test the removal of leachable 22
radionuclides and other priority pollutant heavy metals, a portion of the residues will be used 23
as feed for the Chemical Leaching Treatébility Study as described in Appendix C. 24

The quantity of residues generated during the lab-scale will be essentially negligible 26
in relation to the guantities generated during the pilot-scale and are, therefore, absorbed i‘nto 26
the estimated quantities listed in Table B.8.1. 27
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TABLE B.8.1 Estimated Treatability Study Residuals

December 1993

Residual Description

Estimated Quantity

Spent ABCOV-C from lab-scale and pilot-scale

Solid residues from lab-scale and pilot-scale testing of transite
Solid residues from lab-scale and pilot-scale testing of TSI
Activated carbon from air filtration system

Contaminated personal protective clothing

750 gallons ‘?

4 drum equivalents "

4 drum equivalents "?
>1 drum equivalent

2.7 drum equivalents ?

"' Estimated quantity does not take into account that some amount of residues may be used as feed for the Chemical Leaching Treatability Study.

2  Estimated quantity does not consider any longer-duration testing of TSI
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The pilot-scale system is designed to treat up to 225 pounds (wet) of transite.per

~

batch. Itis anticipated that approximately six batches will be performed before the ABCOV-C 2
requires regeneration with ABCOV-R1. This portion of testing on transite is expected to 3
conclude when ABCOV-C needs regeneration a second time. Based on these assumptions, 4
approximately 2,700 pounds (wet) of potentially low-level radioactive residues will be 6
generated. If there is no volume reduction of the transite during the treatment, the residues 6
will fill over three 55-gallon drums. _ 7

Approximately 22.5 ft* of TSI can be treated in a 350-gallon tank of ABCOV-C. If 8
the pilot-scaie test runs six batches before the ABCOV-C must be regenerated, signifying the - 9
conclusion of the test, and if there is an 80% reduction in volume, approximately 27 ft® of 10
residues will be generated. This amount could be contained within four 55-gallon drums. 17

The air filtration systems used to both lower the concentration of airborne 12
contaminants within the pilot-scale enclosure and to reduce emissions of these contaminants 13
to the atmosphere will generate small amounts of waste material. This waste will come from 14
the periodic cleaning of the activated carbon filter, used for capturing organic gases and 16
vapors, such as hydrogen sulfide and any acid fumes from the conversion tanks. The 16
frequency of changing the activated carbon will be determined from industrial hygiene air 17
sampling results. 18

The HEPA cartridges generally have operational lives of several years and are, 19
therefore, not expected to lapse during the several months of pilot-scale tésting. However, 20
in the event that any cartridge must be replaced during this treatability study, the spent 21
cartridge will be disposed of according to approved site procedures. 22

During the pilot-scale portions of this treatability study, a large portion of the 23
treatment and supporting activities will require the use of various items of disposable and 24
reusable personal protective equipment, such as anti-contamination, chemical resistant suits, 26
full-face respirators, chemical gloves, etc. A large percentage of this equipment is considered 26
disposable and will be packaged and disposed of as low-level radiological waste. 27
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Based on on-going site asbestos work, waste management estimates concerning
baled, contaminated trash, and vendor-supplied information of the operation of the treatment
system, the following assumptions were made to establish the quantity of used personal

protective equipment that will be dispositioned:

- an average of four operators, supervisors, and health and safety
personnel will "dress out” every day of the pilot-scale testing;

- personnel dress out four times per day;

- both media will require approximately two weeks (ten days) of treatment
and testing, at a minimum;
40 sets of anti-Cs, in bags, fill a 55-gallon drum equivalent; and

the contaminated trash baler compacts at a ratio of 3:1.

Based on these assumptions, a total of 320 sets of anti-Cs will be worn and
dispositioned, filling eight non-compacted drum equivalents or 2.7 compacted drum

equivalents.

The pilot-scale tank system will be cleaned and reused, if possible, for other studies.
The containment structure will also be decontaminated to the extent possible and either
reused or dispositioned. In the event any part of either the tank system or the containment
is dispositioned, this material will be added to the list of residuals and considered in future

cost analyses.

As stated before, all sampling, handling, transporting, and disposal activities will be

governed by approved site procedures.
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CHEMICAL LEACHING

Chemical leaching has been utilized for mahy years and in many applications,
particularly in the non-ferrous mining industry, to concentrate and recover valuable resources
from what would otherwise be waste material. Generally, this method employs a chemical
leaching agent to separate specific chemical species from insoluble bulk media. The procedure
involves vigorously mixing the finely divided solid particles, containing the leachable
component, with the solution containing the leaching agent, under controlled conditions which
will allow the desired component to transfer from the solid phase to the liquid phase, thereby
bringing about the intended separation as the liquid is removed from the solids. This process
has been used extensively at the FEMP in previous uranium processing work, but not for the

purpose of removing uranium to such low levels as is the object of the present cleanup work.

The test material to be treated in this study will be scabbled concrete, acid brick, and
the ACM treated waste from the Chemical Conversion Treatability Study. Concrete has been
used very extensively throughout the FEMP, as the foundation of virtually every building, the
grade level floor of most of them and in some cases, upper level floors and walls. In every
building where uranium was processed or stored, concrete surfaces (e.g., walls, floors and
foundations of structures) have become contaminated. Scabbling is a surface rehbval
technique which physically removes layers of surface material, up to as much as one half of
an inch. Scabbling has been an ongoing practice at the FEMP to reduce the exposure to
workers in accordance with DOE Order 5480.11, Radiation Protection for Occupational
Workers. Preliminary data from the scabbling performed at the FEMP has indicated that the
concrete and acid brick contamination is limited to surfaces. One concrete location where
scabbling was performed required only a sixteenth to an eighth of an inch removal of the
surface to reduce the contamination from 10° counts per minute to below detection of the
instrument (< 1,000 counts per minute). Scabbled concrete and acid brick residues would
potentially contain virtually all of the contamination. If all of the OU3 concrete and acid brick
surfaces were scabbled (sixteenth to an eighth of an inch of the surface removed), the total
volume of collected material would represent less than five percent of the total original volume
of concrete and acid brick. Successful leaching of this scabbled media will further reduce the

volume of contaminated media to be dispositioned at a LLW facility to less than one percent
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- of the original volume. Leaching of the ACM waste from the Chemical Conversion Treatability

Study is also expected to bring about a similar reduction in volume of LLW requiring

specialized disposition. 3

Leaching agents are typically solutions (e.g., sodium carbonate/bicarbonate, citric acid, 4
hydrochloric acid, etc.) which can be utilized to extract chemical compounds or metals, such 6
as uranium, from insoluble media. Media which will be tested during this study include 6
concrete, acid brick, and the solid residues from the Chemical Conversion of Asbestos- 7
Containing Materials (ACM) Treatability Study. 8

The chemical leaching process is typically conducted in an agitated vessel. This 9
assures contact of all the contaminated media with the leachate solution. In some studies the 10
solids may be loaded into a column with the leaching agent flowing either up or down the 11
column and contacting the bed of solids. It is anticipated that the vessel method will be 12
utilized for this treatability test. Additional leaching techniques, such as open piles (e.g., mill 13
tailings piles) and in situ ore body leaching do not lend themselves to close environmental 14

control and will not be considered for Operable Unit 3 (OU3) work.

The final disposition of the contaminants, after accumulating them in the leachate, will 16
be concéntrated further by precipitation from the leachate. This will be conducted as part of 17
the waste water processing system. The neutralized leachate slurry will be filtered and the 18
contaminants, as filter cake, will be prepared for disposition in the same manner as other LLW 19

filter cakes generated at the FEMP, for off-site disposition. The solids will be tested by TCLP 20

to assure the stabilization of any contained contaminates. The filtrate will be analyzed to 21
assure all RCRA requirements are met and that the liquid is in full compliance with the current 22
NPDES permit for waste water discharge. In the event that any test is not satisfactory, the 23
waste materials will be recycled for further processing to meet all requirements. _ 24
The reasons for choosing this technology from Table 2.1 for a treatability study are the 26
following: 26
Chemical leaching is applicable and appropriate to OU3 media and 27

contaminants but additional data is required to complete effectiveness,
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implementation, cost analysis, and secondary waste gerieration

evaluations of this technology;

- Chemical leaching is a potential treatment alternative for two of the
largest OU3 media categories (concrete and ACM);

It is anticipated that chemical leaching will significantly reduce the
volumes of concrete and ACM waste which require disposal at a LLW
facility; and

The large volumes of concrete and ACM which can be treated to give
a reduced contaminant concentrations of the concrete and the ACM

treatment waste may support a decision for on-site disposal.

potential benefits:

a cost effective decontamination method;

separation of contaminants (e.g., uranium and other radionuclides,
metals, small quantities of PCBs, and organic solvents) from the
remaining volume of construction rubble and other waste media;
significant volume reduction in the quantity of material which may
require special disposal;

reduced need for special packaging, long-term monitoring, and/or long
distance transportation for disposition;

on-site disposition of decontaminated media; and

beneficial reuse/recycling of decontaminated media.

P

Performing chemical leaching prior to final waste disposition offers the following
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C.1 TEST OBJECTIVES

The gbal of this treatability study is to demonstrate the use of chemical leaching as a
viablé alternative for the removal of contaminants from certain types of media which will
allow 1) controlled recycling/reuse of the remaining uncontaminated bulk volumes of media,
including the option of disposal of noncontaminated waste material on site, and/or 2) final
disposition of a greatly reduced volume of media containing the collected contaminates. Other

study-related objectives include:

determining if chemical leaching can effectively remove hazardous
contaminants from scabbled concrete, acid brick, and ACM treatment
residues (spikihg of samples with target contaminates to demonstrate
removal, if necessary);

. determining if chemical leaching can effectively remove radiological
contaminants from these same media;

. demonstrating a practical, cost effective means of contaminant removal;

. confirming the cost/benefit ratio of performing the leaching processes
to bring about a substantial volume reduction of LLW; and

. effectively treating and disposing of secondary wastes which are

generated by the process.

Several factors or variables influence the efficiency and success of the leaching
operation. The process of mass transfer of the leaching solvent to the contaminant and the
migration of the contaminant to the matrix surface is the largest factor influencing the
efficiency. Contaminants which are embedded in the media must be dissolved by the leaching
agent and flushed out. A major objective is to identify the particle size which provides greater
surface area for leachate/contaminant contact and a shorter path for mass transfer, thereby
redﬁcing the migration time and providing a more efficient leaching environment. In addition

to the particle size, other major objectives are to optimize:

. the type of leaching agent;
concentration of the ieaching agent;

number of extractions required to leach the contaminants;

- '4993 '
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) . = .+ residence time of leachate in the media; and
physical and chemical characteristics of the leaching process (e.g., pH,

temperature, agitation of solutions, etc.).

Chemical leaching of OU3 waste material has much in common with the soil washing
treatability technology being employed in the Operable Unit 5 (OU5) . In both cases there is
a need to: 1) identify one or more efficient leaching agent;, 2) provide a means of direct
contact between the leaching agent and the target contaminants; 3) achieve satisfactory
levels of removal; and 4) convert the collected contaminants into an acceptable form for
disposition. The pilot-scale treatability study now being conducted by OU5 will be regularly
monitored to gain mutually beneficial data and information regarding the leaching process.
It should also be pointed out that there are several distinctions between the two leaching
processes which need to be individually investigated, so that a single test program would not

be adequate.

Data will also be collected so that a complete cost/benefit analysis can be conducted
upon completion of the lab studies. Based on the study results and cost analysis, a
recommendation as to whether to proceed to the pilot-scale testing will be given in a

treatability report.
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C.2 EXPERIMENTAL TEST DESIGN AND PROCEDURES 4993

Chemical leaching has been selected as a technology to be evaluated in a treatability
study to determine the effectiveness of extracting radionuclides and heavy metals from
concrete, acid brick, and converted ACM sludge/sand. Chemical leaching involves removing
contaminants from the aforementioned test media by a chemical process using aqueous
leaching solutions. Extracted contaminants may be further concentrated (e.g., precipitation,

evaporation, etc.) or subjected to alternative treatment technologies (e.g., stabilization).

The first lab-scale phase of the proposed test program is designed to look for gross
impacts of several variables on the test media. Variables to be tested in this lab-scale phase

of testing include:

type of leaching solution (nine leaching solutions) - nitric acid, sulfuric
acid, hydrochloric acid, ethylenediaminetetraacetic acid (EDTA), citric
acid, acetic acid, ammonium, potassium and sodium carbonate/
bicarbonate solutions. A
leach solution concentration (three concentration levels) - one, two and
three Normal (N).

types of media (three types of media) - scabbled surface material of
concrete, of acid brick, and sludge residue from ACM Chemical
Conversion Treatability Study‘.

media solids particle size (three particle size ranges) - screened material
subdivided into three size ranges.

media solids loading (three loading levels) - 100, 200 and 400 g/L.
residence time of each extraction cycle (three time periods) - one, two,
and four hours.

number of extraction cycles (number of cycles to be based on leaching

results) - two, three or four cycles.

A specific combination of variables will be considered effective if the target compound
-(uranium/thorium) concentration is reduced by 80 percent and/or if the extracted test media

passes the toxicity characteristic leaching procedure standards for metals. Those

T
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combinations not providing favorable results will not be considered for further testing.
Leaching solutions commonly used to extract uranium from the test media logically fall
into ;chree categories: carbonates; weak organic acids; and strong acids. Solutions combining
various ratios of carbonate and bicarbonate salts of ammonium, potassium or sodium make
up the carbonate category. Weak organic acids may include EDTA, citric acid, and acetic
acid. Sulfuric, nitric, and hydrochloric acid are examples of strong acids. The first lab-scale

phase will include all nine of these solutions, each at three concentrations, as indicated above.

Although the strong acids category would be expected to provide the quickest and
most thorough contaminant removal, other factors may make these acids less desirable.
These factors include: restrictions on the handling and use of acid reagents; probable
dissolution of media as well as contaminants; possible atmospheric emissions; and possible
generation of RCRA characteristic wastes. The criteria for a leaching category to be

considered effective is:

(% reduction of the target contaminant concentration) - {% dissolution of test

media volume) > 80 %

Concrete constitutes the largest single volume of media within OU3. Process
knowledge provides guidance in the type of contamination which is likely to be presentin the
various process areas of OU3. Two of the three media samples to be used in this test
program will be residues collected from surface scabbling activities conducted on the concrete
and acid brick floor of the Pilot Plant. The Pilot Plant was selected as a media collection
location due to the varying uranium and thorium forms which are anticipated to be found (e.g.,
UO,(NQ;),, UQ,, UF,, U,04, ThO,, ThF,, Th(C,0,),, and Th(NO,),). Test samples of concrete
and acid brick will be taken from several locations within the "dry” and "wet" process areas
of the pilot plant, which will incorporate both uranium and thorium, each likely to be found
in a variety of forms. Table C.2.1 lists the media to be collected, location of the media and

expected contaminants.

X,

10

171

12

13

16

17

19

20

21

22

23

24

25

26




OU3 Treatability Study Work Plan (Rev. 0) C-9 December 1993

.
~e

L, Al
oy T -
& . ,

~2993

Y
7

TABLE C.2.1 Test Media and Expected Contaminants

Media Description Location Contaminant Form
Scabbled Concrete Pilot Plant UO,(NO,),, UO,, UF,, U0,
ThQ,, ThF,, Th{C,0,},, Th(NO,),
Scabbled Acid Brick Pilot Plant UO,(NO,),, UO,;, UF,, U0,
ThO,, ThF,, Th(C,0,),, Th(NO,),
Converted ACM Solid Residues Various from Chemical U0, U0, UF,, UOF,
Conversion

Treatability Study

The third media to be tested is a filter cake residue from a process, as discussed in

Appendix B, which decomposes the asbestos crystal structure, thereby converting asbestos

containing materials to non-ACM. Such materials (transite, pipe and wall insulation, etc.) are
anticipated to also contain uranium and/or other contaminants which would classify them as

low level radioactive wastes.

Initial characterization will be performed on the test media to provide baseline

conditions regarding the nature and concentration of contamination present in the test media.

‘The contaminants identified in the test media during the initial characterization will provide

guidance as to what analyses are to be performed during the final characterization. In the
event that a target contaminant is not present in the test media, the sample may be spiked

with the target contaminant to test the treatment system.

The first lab-scale phase of the test program will proceed through four major steps,.
determining and optimizing the most promising variables and eliminating those which do not
meet the selection criteria. All of the test activities will be conducted in a laboratory hood and
all health and safety requirements will be observed.. Each of the leaching operations will be

conducted in one-liter beakers, vigorously agitated, and maintained at a temperature of 65°C.

Since some of the media are anticipated to contain various concentrations of fluoride

compounds, each of the prospective leaching categories will be analyzed for fluoride content

before performing the study to aid in determining a contaminant mass balance. The fluoride
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analysus wull be conducted with an ion-selective electrode and the data will be used to

-evaluate the effectlveness of leaching uranium and thorium fluorides.

Upon completion of this phase of lab-scale testing, the results will be analyzed. Based 3
on the results, the second phase of testing will be performed. This phase will be conducted 4
on a scale of twenty-liter quantities to supply adequate quantities of material for the extensive 6
analyses to be conducted on the final residues of the test work and to verify the results of the 6
first phase lab-scale tests and to collect additional perforrhance and cost data for pilot-scale 7
testing. 8
C.2.1 Lab-Scale, Phase | Procedures 9

Step 1 - Select Optimal Leaching Solution(s) and Concentration(s) for Media 10

In the first step, the three media samples described in Table C.2.1 will be tested with 11
each of the nine leaching solutions, prepared in three concentrations, to vield a total of 81 12

tests. The goal of these tests is to identify potentially successful leaching solutions and to

eliminate ineffective solutions/concentrations from the study.

~ Constants: 16
temperature (65°C); . 16

time (four hours); 17
agitation (continuous); 18

solids loading ratio (200 grams solids/liter of liquid); and 19
particle size (-400 mesh). 20

Test all nine solutions specified in Section C.2.1. 21

B. Test all three concentrations (1N, 2N, and 3N). 22
Run the three test media with nine solutions using three concentrations. This equates 23

to 81 tests. 24

D. Run each leach test cycle four hours. Repeat each test. ‘26
E. At the end of each test run, send solids and liquids to laboratory. Analyze for total 26

uranium, total thorium, and gross a/g radiation. Add fluoride analysis for liquid, where

6136
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applicable. :
‘ F. Select effective: solution(s) and concentration(s) based on performance and cost

benefit.
Step 2 - Select the Particle Size Range and Solids Loading Ratio for Each Media

The mean particle size of the leachable solid is anticipated to be a major factor in
leaching efficiency. As the particle size increases, a point is reached where the leaching
efficiency is severely reduced. A portion of the homogenized test media will be screened to
determine the particle size range of the media. Since the scabbled residue is described as
"dust", it is anticipated that very little, if any, of the test media will exceed two
millimeters {(mm). The concrete and/or acid brick particles collected from scabbling operations
will be screened into a number of size fractions, by mean particle size, which will be combined
into three, approximately equal proportions by mass. These three size ranges will provide the
three levels of particle size to be used in the test program. Particulate size ranges to be tested
are anticipated to be: two millimeters to 74 microns (-10, + 200 mesh), 74 to 37 microns
(-200, +400 mesh), and less than 37 microns (-400 mesh). Any residues from scabbling, or
other sources, larger than two millimeters, will be investigated if the largest particle size range

of this test demonstrates acceptable leaching properties.

The ratio of media to leaching agent volume will be based on the practical limitations
of agitation, filtration, or other handling requirements of the lab-scale test work. Also there
may be an inverse correlation between particle size and loading ratio such that the smaller
particles, having less tendency to settle, may be able to accommodate a more concentrated
loading level. A minimal quantity of solids must be available for laboratory analysis at the
conclusion of each test. These ratios are expected to be approximately 100, 200, and 400

grams of test media solids per liter of leaching agent.

Each particle size range will be combined with each loading ratio and individually tested
with the leaching solution judged to be effective in Step 1. The particle size range
having greater than ten percent increase in leaching efficiency above a more coarse fraction
and/or less than ten percent loss in leaching efficiency from a finer fraction will be considered

most satisfactory. A differential of less than ten percent between particle size test results is
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assumed to be colntered by the increased costs of additional grinding of the media to reach

a finer particle size range. If the most coarse fraction has a loss of leaching efficiency greater

than ten percent from the middle fraction, it will be a strong indication that leachability of 3
moré coarse fractions will be unsatisfactory. 4
Constants: 5
temperature (65°C); 6
time (four hours); 7
agitation (continuous); 8
effective leaching solutions (from Step 1); and 9
solution concentration (from Step 1). 10
Test all three selected variable particle sizes (<37, 37-74, and >74 microns). 11
B. Test all three solids loading ratios (100, 200, and 400 grams solids/liter of liquid). 12
C. For each effective leaching solution at optimum concentration (from Step 1), run three 13
media at three particle sizes and three solids loadings. 14
D. Interrupt tests after one, two, and four hours and perform opﬁmization parameters: 16

Solid filter cake - gross B/y radiation frisk; and

Liquid leaching agent and rinse water - uranium dimple test, and fluoride

analysis of liquid, when applicable. 18

E. At end of test run, send solids and liquids samples to laboratory. Analyze for total 19
uranium, total thorium, and gross a/g radiation. Add fluoride analysis of liquid, when 20
applicable. : | 21

F. Select particle size range and solids loading ratio (or combinations of both, if 22
applicable) yielding the best performance and cost benefit for each effective leach 23
solution. 24

G. Run duplicate of selection(s). 26
H. Send solids and liquids to laboratory. Analyze for total uranium, total thorium, and 26
gross a/f radiation. Add fluoride analysis for liquid, where applicable. 27

Step 3 - Select the Leach Cycle Residence Time 28

The time of contact for each leach cycle is an important factor to be considered in
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determining the cost and duration of a leaching operation. It is importantb to minimize the
leach period, while still achieving satisfactory results, to reach maximum efficiency. The
measurements taken at the points of interruption (one, two, and four hours) during Step 2,
as w-eII as the laboratory analyses of each test run, will provide guidance in recognizing
whether the 4 hour leaching period is inadequate to achieve satisfactory decontamination or
is unnecessarily long. Based on these previous results, three time periods will be chosen,
which will be designated short, long and optimum. These will be used in this test series to

verify the most efficient contact time interval.

Constants:
temperature (65°);
agitation (continuous);
effective solutions/concentration (from Step 1);
particle range size (from Step 2); and

loading ratio {from Step 2).

A. For each of the effective solutions/concentration choices from Step 1, as well as
optimum particle size and loading choices from Step 2, select the three time intervals
to be tested.

B. . Run tests for each of the time intervals.

C. At end of test run, send solids and liquids samples to laboratory. Analyze for total

uranium, total thorium, and gross a/g radiation. Add fluoride analysis of liquid, when

applicable.

D. For each media, select optimum residence time, based on performance and cost
benefit.

E. Run duplicates of optimal selections.

F. Send solids and liquids to laboratory. Analyze for total uranium, total thorium, and

gross a/f radiation. Add fluoride analysis of liquid, when applicable.

Step 4 - Select Number of Extractions

Where multiple extractions are found to be necessary to achieve adequate removal of
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contaminants, -a counter-current contacting arrangement will be utilized to determine if
improved efficiency will result. A second, third or more contact cycle may be used, if total
leaching effectiveness increases. This type of contacting is illustrated in Figure C.2.1. Asthe
number of extractions in the series increases, the concentration of contaminant removal per
stage is reduced. Eventually, the number of stages is no longer effective. It is anticipated

that this leaching process will not exceed four stages, and may possibly only require three.

Constants:
temperature (65°C);
agitation (continuous);
effective solutions/concentration (from Step 1);
particle size range (from Step 2);
solids loading ratio (from Step 2); and

residence time (from Step 3).

A. For each media, with constants established from previous tests, run a two-extraction
and a three-extraction series.
B. After each extraction series, send solids and liquids to laboratory. Analyze for total

uranium, total thorium, and gross a/g radiation. Add fluoride analysis of liquid, when

applicable.
C.. Select the number of extractions based on performance and cost benefit.
D. If significantly more contaminant removal occurred in the three stage extraction series

than in the two stage series, and more contamination remained in the residue to be
removed, a four-extraction series will be run.
E. Send solids and liquids to laboratory. Analyze for total uranium, total thorium, and

gross a/g radiation. Add fluoride analysis of liquid, when applicable.
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JC.Z.Z:' i_;_ab;Sc_alp,: Phase Il Procedures

The Lab-Scale, Phase Il testing will be conducted to verify the selected variables from
the Phase | testing and to optimize the test results. The larger quantities which will be
processed in this phase will supply the required sample quantities for the proposed
comprehensive analytical needs described in the SAP Addendum. The Ph‘ase Il testing will
also collect performance and cost data to be used for implementation of the pilot-scale
testing. Constants (from Lab-Scale, Phase | program): '

temperature (65°C);

agitation (continuous);

effective solutions/concentration (from Step 1);

particle size range {from Step 2);

solids loading ratio (from Step 2);

residence time (from Step 3); and

number of extractions {from Step 4).

A. For each media, run the optimal variable selections, repeated three times, in twenty-
liter quantities.

B. Analyze test media and liquid residuals in laboratory (TAL inorganics, TCL organics,
isotopic radionuclides). For liquids, add NPDES parameters and fluoride analysis, when

applicable.

If no leaching agent proves effective for a specific media or contaminant, further
preparation of the media may be required. A candidate for additional preparation before
leaching is concrete or acid brick contaminated with uranium tetrafluoride (UF,). UF, is known
to be very difficult to dissolve, even under hot, strong acid conditions. A treatment, which
has been found to render the uranium soluble, is strong heating (>800°F) of a dry mixture
of UF, and lime (CaO). This produces calcium fluoride (CaF,) and an oxide form of uranium
which more readily dissolves. Furnacing the concrete/UF, residue from scabbling may also
bring about the same desirable reaction and allow satisfactory leaching to proceed. Such-a

preparation step will be investigated, if needed, when working with UF,-contaminated media.
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* Tombengy

C.2.3 Pilot-Scale, Phase lll Procedures

The implementation of this phase of testing will be based on results of the lab-scale
phases. Pilot-scale testing will be performed to collect detailed performance and cost data
in support of the remedial design/remedial action studies. Pilot-scale procedures will be

submitted prior to implementation of the treatability test.
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C.3 TEST EQUIPMENT AND MATERIALS

The equipment list to be used for the Chemical Leaching Treatability Study, Phase |
and Il, are listed in Table C.3.1.
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TABLE C.3.1 List of Equipment’

Equipment Category Item Description

Instruments pH digital meter, thermometer (calibrated and
traceable), bench scales, 8/y frisker, ion selective
electrode(s)

Filtration Equipment vacuum source, filter funnel, filter paper
Dry/Wet Screening Apparatus Sieve vibrating shaker, standard testing sieves (8")

General Laboratory Equipment Hot plate, ventilated laboratory hood, stirring
. apparatus, beakers, plastic containers, balance
(calibrated), spatula, reagent storage/dispensing
bottles, wash bottles

! This equipment list does not include analytical instrumentation for initial or final characterization.
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C.4 SAMPLING AND ANALYSIS PLAN ADDENDUM

i,

Section 6.0 of the TSWP describes the modifications to the OU3 RI/FS Work Plan
Addehdum SAP. The sampling and analysis described in Section 6.0 is generic and applicable
to any treatability study performed for the OU3 Treatability Program. Section 6 presents
general protocols and procedures which may be implemented in full or in part by any study
conducted. This Sampling and Analysis Plan Addendum presents the detailed protocols and

procedures that will be used to collect data during the Chemical Leaching Treatability Study.
C.4.1 DATA QUALITY OBJECTIVE

The development of the DQO for the Chemical Leaching Treatability Study, in

accordance with the SCQ eight-step process, is summarized in the foliowing subsections.
C.4.1.1 Problem Statement

Construction materials used in QU3 buildings or equipment, after many years of use,
have generally become heavily contaminated. They will require extensive decontamination
efforts to allow possible recycling and reuse of many of these materials without spreading the
contamination beyond the FEMP boundaries. The principle contaminant of concern throughout
the site is uranium, along with its natural decay daughter products. Other contaminants,
whiAch may be ehcountered in certain areas of the FEMP, include thorium and its decay
daughters, RCRA heavy metals (e.g., lead in many paints, chromium leached from stainless
steel), polychlorinated biphenyls (PCBs) which may be found in the vicinity of certain electrical

equipment, and organic solvents (e.g., TCA), located principally in maintenance areas.

These contaminants are found on, or embedded slightly into, the surfaces of structures
and/or equipment of OU3. Especially in the case of concrete, it has been found that by
scabbling a very thin layer from the surface, essentially all of the contamination is also
removed. This reduces the volume of contaminated material which must be disposed of as
low level waste to less than five percent of the original volume. Successful leaching of this
media will further reduce the volume of low level waste to be disposed of which will provide

a total reduction to less than one percent of the original volume.

5"- ~4993
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C.4.1 ._2’ Identification of a Decision that Addresses the Problem

Lk

The decision to be arrived at from this treatability study is whether the radiological and
chemical contaminants (e.g., uranium, thorium, hazardous metals, etc.) can be effectively
leached from the media. The leaching process must be done at less cost than the cost to
"box and bury" the scabbled, contaminated media. It must also be thorough enough that the
leached media is no longer designated as low level waste. The leached contaminates must
be amenable to stabilization, as part of the total process. All other secondary waste streams

must be satisfactorily disposed without creating additional hazardous waste.
C.4.1.3 ldentification of Inputs that Affect the Decision

The inputs required to make a decision concerning the feasibility of this treatability

study include determining for each test media:

. the most effective leaching agent and leaching agent concentration;
. the optimal residence time of test media in solution;
e the optimal mean particle size;

. the optimal number of extractions;

. the most cost efficient loading ratio;

. the characteristics of secondary waste generated;
whether the .radionuclides and metals can be separated from the spent
leachate and rinse water;

. the appropriate storage/disposition of all waste streams; and

. the cost benefit of performing chemical leaching versus other options.
C.4.1.4 Specification of the Domain of the Decision
In this treatability study, the media will define the domain to which the decision will

be applied. The media included in this treatability study include concrete, acid brick, and the

waste stream from other OU3 treatability studies (e.g., chemical conversion).
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C.4.1.5 Development of Logic Statements ~- . 4993 —’

The principal purposes of this treatability study are to determine if the treatment
techhology is feasible and to demonstrate the application of the process. Other purposes of
the lab-scale testing are: (1) to determine the effectiveness of this treatability study in
achieving the removal of the contaminants of concern from the media, (2) to determine the
optimal operating conditions for the chemical leaching process, and (3) optimize the process

to determine the best that this technology can perform consistently.

The criteria of success during the lab-scale phase is to achieve a greater than 80%
reduction in target contaminant concentration. The treatment results are expected to show
a significant reduction in the radiological and chemical contaminants in each media, and to
collect preliminary performance and cost data. If results from the lab-scale study support the
effectiveness and feasibility of this process, then the treatability study will proceed to the

pilot-scale testing.
C.4.1.6 Establishment of Constraints on Uncertainty

The purpose of this step is to establish an acceptable probability of making anincorrect
decision based on study findings. For the treatability studies, a decision error would be the
selection of an inappropriate treatment technology. A false positive error would be the
selection of a treatment technology, based on the results obtained in the bench-scale study,
that is not truly effective on either OU3 media or the contaminants of concern. A false
negative error would be to disregard a treatment technology, based on the results obtained
in the lab-scale or bench-scale study, that could prove effective in decontaminating OU3
media. At this stage of the treatment study, the consequence of a decision error would be
mostly cost and/or credibility. Only leaching agent solutions that prove to be effective against
QU3 contaminants of concern will proceed into the pilot-scale study. In the case of a false
positive error, the consequence would be continuing the study into the pilot-scale level which
could be costly and when/if the study then proved to be ineffective, could damage the
credibility of the FEMP. In the case of a false negative error, the consequence could be having
to dispose of these media without decontamination or having to begin another treatability

study with a different technology which could delay final remediation. While neither error is
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des:rable a false negative error is of somewhat greater concern because of the potential of

dlscardmg effective treatment technologies.

C.4.1 .7 Development of a Cost-Effective Design for Obtaining Data 4
&

The chemical leaching study will be divided into three phases: 6
Lab-scale, Phase | - This phase will be a semi-quantitative/quantitative 7
investigation to determine the optimal operating conditions for each . 8

media in the chemical leaching process. For each test media, the 9
variables will be tested on a one-liter beaker scale to determine the most 10
effective solutions and conditions. The testing will include analyzing 11

each of the variables individually while the other parameters remain 12
constant. While testing each variable, the tests will be interrupted after 13

one and two hours, as well as at the conclusion (four hours) to perform 14

"spot check" analytical tests. These "spot checks” are performed to 15
gather semi-quantitative data regarding the progress of the test. After 16

determining the optimum level for each of the test variable(s) during the

lab-scale phase, a duplicate run of the test will be performed for that

selection. Leaching solution(s) and conditions which are most effective 19
in Teducing target contaminant concentrations will be used in Phase Il. 20
The media and spent leachate/rinse water will be sent to a laboratory 21
and quantitatively analyzed for total uranium, total thorium and gross 22
alpha/gross beta radiation. This analysis will verify the selection of the 23
test variable(s). 24

25
Lab-scale, Phase Il - This phase will involve quantitative determinations 26
to verify the results of the Phase | tests, including optimal operating 27
conditions, gathered in Phase | testing. During this phase, the most 28
effective conditions will be tested, in triplicate, in a twenty liter system, 29
to supply adequate quantities of both solid (filter cake) and liquid 30
(filtrate) samples, verify the operating process and gather data regarding 31
performance and cost. Analytical testing performed during this phase 32

will include full radionuclides, TAL Inorganics, TCL Organics, and PCBs
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(if necessary). Upon completion of this phase, a determinatren to

proceed to pilot-scale testing can be made.

Pilot-Scale - This phase of testing will be implemented based on results
of the lab-scale phases. Pilot-scale testing will be performed on a larger
scale (e.g., 55-gallon drum) to collect detailed performance and cost
data in support of the remedial design/remedial action studies. This
phase, however, is not part of this treatability study, but will be

addressed at a later time.

It is anticipated that evaluation of the parameters identified in this test design will be
sufficient to evaluate the variations expected to be encountered in OU3 concrete, acid brick,
and ACM sludge. Laboratory analyses and the level of QA/QC will correspond to the final use
of the data. During the lab-scale Phase |, the data will be used to make a "yes/no” decision
about the effectiveness/selection of each variable tested. During the spot check or
optimization process, the level of QA/QC will be minimal because this data will be used to
"spot check” the process. The analysis performed after identifying the most effective

variables will be used to verify the selection of that operating condition. The quality of data

crequired at this phase is qualitative/semi-quantitative (ASL A/B).

During the lab-scale Phase Il, it will be important to fully characterize each of the media
being used in the study. The levels of radionuclides, metals, and organics (including PCBs,
if necessary) will need to be established. Due to the importance of this information in making
final decisions about the treatment study and the possibility that this data may be used for

OU3 Feasibility Study risk assessments, this data must be of a higher quality (ASL C/D).

Precision will be assessed through the use of duplicate or triplicate sampling or
analyses during the lab-scale phases. Accuracy will be evaluated through the establishment
of a routine program involving the assessment of analytical results for method blanks, matrix
spike/matrix spike duplicates, and laboratory control samples as directed in the SCQ.
Sensitivity will be monitored through the achievement of specified detection limits and

quantitative limits. Completeness will be assessed based on the percentage of usable data

points from the total set of data points collected. Pursuant to the SCQ, completeness is

expected to be at least 90 percent. If sufficient valid data points are not obtained to meet
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projectébjéctives, additional sampling and analysis will be considered. Comparability will be

maintained through the use of standard sampling, analytical, and validation procedures, where

available and applicable. 3
| 4
C.4.1.8 Summary 5
6

To support the above approach, ASLs A though D will be required, with lab-scale 7
analyses expected to be mostly ASL A/B. The optimization process of the lab-scale is also 8
expected to be mostly ASL A/B. The characterization analyses both before treatment and 9
after optimization is expected to be ASL C, with ten percent ASL D for confirmation, to allow 10
for validation of the treatment study. Any non-standard procedures used for evaluation of the 11
treatment technology would be performed at ASL E. The analytes of concern for the chemical 12
"leaching study include radionuclides (especially uranium), metals (e.g., lead, barium, 13
chromium), and organics (e.g., PCBs and 1,1, 1-trichloroethane). Laboratory QA/QC types and 14
frequencies shall follow those prescribed in the SCQ. : 16

16

C.4.2 Field and Laboratory Sampling

The media to be collected for the Chemical Leaching Treatability Study include: 19
concrete; acid brick; and non-ACM sludge/sand from the Chemical Conversion Treatability 20
Study. Upon analysis of the preliminary results of the chemical leaching tests on concrete, 21
acid brick, and converted ACM sludge/sand, additional media or forms of the media may be 22
collected and tested. These additional media may include cinder/cement block and gunnite 23
concrete. Additional forms of the media may be concrete contaminated with U,04, UO;, 24
RCRA metals, etc. ‘ 26

26

Concrete and acid brick will be chosen based on process knowledge of the uranium 27
and/or thorium species (UF,, ThF,, UO,, etc.) present in the media. The concrete and acid 28
brick will be gathered from the FEMP Pilot Plant and may be collected using a variety of 29
methods. The test media may be collected in the form of concrete cores or concrete chips 30

using procedure EP-CRU3-020, Sampling Hard-Surfaced Media (SCQ Section K.8.3). The test 31
media may also be coliected from the scabbling process currently being performed at the 32

FEMP. Several sadiologically contaminated areas at the FEMP are being decontaminated using

an automated chiseling technique, "scabbling”, which removes the surface layer and collects

I
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the contaminated residues in "knock-out™ drums. For the purpose o{r{ theﬁgat@|4993

portions of this residue would be collected from the drums using SCQ method K.5 "Drum

Sampling”.

During the Chemical Conversion Treatability Study, the final product will contain
sludge/sand from transite and other asbestos-containing materials which have been converted
from ACM to non-ACM. This material will be drummed as part of the treatability study for
storage or disposition. The chemical leaching treatability study team will remove media from
these drums using SCQ Method K.5, "Drum Sampling”, to obtain the material necéssary for

the treatability study.

After collection of the media, the test media will be delivered to the treatability
laboratory. Samples will be collected from each media to be sent to an analytical laboratory
for initial characterization testing. Portions of each media will also be removed for use in each
phase of this study. QA/QC samples (e.g., trip blanks) will be collected to accompany the

samples to the analytical laboratory as per SCQ requirements.
C.4.3 Initial Characterization of Test Media

Prior to beginning the lab- and bench-scale phases of this treatability study, a portion
of the test media will be sent to an analytical laboratory for initial characterization. The
characterization test parameters for are given in Table C.4.1. The information in these tables
include: estimated number of samples; analytes; procedures/methods; objectives of the

testing; and the ASLs.

The analyses are performed to determine the nature and concentration of
contamination present in the test media. As discussed in Section 6.3.1, it is anticipated that
three samples per média will be analyzed for the initial characterization. In situations where
one or two samples met the data needs of the study, the quantity of samples may be

adjusted. The list of analytes will be taken from Table 6.2 including:

. TAL Inorganics;
. TCL Volatile Organics;
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- 49 93;qiqnuclides; and

PCBs (when process knowledge suggests presence in media).

All df the analytical testing performed will follow approved methods outlined in Appendix G
of the SCQ.

C.4.4 Optimization of Test Parameters

As previously described, during the lab-scale phases of this treatability study the test
conditions will remain constant while the variables tested change. The analytical testing to
be conducted during the optimization period is to monitor the progress of the test. The data
to be obtained during the "spot check" or optimization analysis need only be semi-quantitative
in nature. The following is a description of the optimization analyses to be performed during

the lab-scale phase:

Uranium - Determined in the leaching agent through a simple
colorimetric procedure currently followed in the FEMP Water Treatment
Facilities as a spot check. The "dimple” test, Spot Test No. 3: Spot
Test for Uranium - Plant 6 Effluent is performed using Potassium

Ferrocyanide and Glacial Acetic Acid.

Radiological - Determined in the test media using a ‘beta/gamma
radiation frisker. The purpose for this testing will be to determine if
there appears to be a reduction in the radiological level of the media as
it is undergoing leaching and to semi-quantitatively determine the
amount of reduction which occurs after the sample has been agitated

for one, two, and four hours.

Fluoride - Determined in the leaching solution to assist in the evaluation
of leaching media containing fluoride species of uranium or thorium

(e.g., UF, or Th,). SCQ approved methods will be followed.
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Temperature - Continuous monitoring of the leaching solution

temperature during the study. SCQ approved methods will be followed.

For analytical parameters defined in the SCQ, SCQ approved methods (see Appendix
G of the SCQ) will be followed. For those parameters not defined in the SCQ, standard
methods (e.qg., ASTM) will be followed. The test parameters for the "spot check” optimization
testing are given in Table C.4.2. The parameters include: estimated number of samples;

analytes; procedures/methods; objectives of the testing; and the ASLs.
C.4.5 Final Characterization

After each variable is tested during the Lab-Scale Phase |, both the leachate and final
test product will be sent to an analytical laboratory for characterization. The test parameters
for the final lab-scale characterization testing are given in Table C.4.3. The parameters
include: estimated number of samples; analytes; procedures/methods; objectives of the
testing; and the ASLs. Correlations and trends in the initial data collected will help focus the
scope of final characterization. The scope of final characterization may be modified based on

data collected from prior analyses to achieve a more efficient and effective sampling program.

After testing the individual variable, both the leachate and the final product from the
study will be characterized to verify the effectiveness of the variable on the target
contaminant. This analysis also effectively aids in the selection of which variables continue
into the Lab-Scale Phase 1l where only the most effective, optimal operating conditions are

retained. The parameters to be tested include:

Total uranium;
Total thorium; and

Gross alpha/gross beta radiation.
In addition, the final leachate solutions will also be tested for fluoride if fluoride is present in

the original test media. SCQ approved methods would be followed for all of these

parameters.
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After the lab-scale phase of this treatability study, the optimal operatung condmons glps

be selected for each media based on performance and cost benefit data gathered. During this
phase, the most effective conditions will be tested, in triplicate, in a twenty liter system to
verify the operating process and gather information and data regarding performance and cost.
The testing will be more comprehensive for the purpose of determining the nature and
concentration of both the final "sludge” product and the leaching solution. The final bench-

- scale characterization is listed in Table C.4.4 and will include the following analytes:

TAL Inorganics;
TCL Organics;
Radionuclides; and

PCBs (when process knowledge suggests presence in media).
All analytical procedures followed will be as defined in Appendix G of the SCQ.
C.4.6 Characterization of Secondary Waste

The types and anticipated quantities of wastes that are expected to be generated as
a result of the chemical leaching treatability study are listed in Section C.8. Residuals from
analytical testing would be handled as described in Section 11.0, Residual Management, of
this TSWP.

It is anticipated that the spent leaching agent solutions and rinse water would be
treated and ‘disposed of through the FEMP waste water treatment process. Therefore, the
spent liquid solutions as well as any other liquid secondary water generated during the
treatability study will be characterized for storage and/or disposition as part of the analysis
performed during the final bench-scale characterization testing described above and also
analyzed for water quality parameters as defined in the Site NPDES Permit. Any secondary
waste solutions that have not been analyzed for TAL inorganics in the final characterization
testing will be analyzed to meet the requirement of the Clean Water Act. The test parameters

are given in Table C.4.5.
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C.5 OU3 TREATABILITY STUDY HEALTH AND SAFETY PLAN ADDENDUM

’ 5-—;‘-4ghn

Appendix F contains the OU3 Treatability Studies Health and Safety Plan. This 2
docuhent has been develéped under the OU3 lead health and safety plan, the CERCLA/RCRA 3
Unit #3 (CRU3) Health and Safety Plan. The OU3 Treatability Studies Health and Safety Plan 4
contains health and safety information which may apply to any treatability study conducted. 6

The following tables (Table C.5.1) and attachments contain information which identify 6
potential hazards and procedure—specific health and safety guidance for the Chemical Leaching 7
Treatability Study. This information is provided to ensure that the health and safety of all 8
personnel involved in conducting the chemical leaching study are appropriately protected. 9
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C.6 POTENTIALLY APPLICABLE ORRELEVANT AND APPROPRIATEREQUIREMENTS: O
CRITERIA TO BE CONSIDERED ‘

The ARARs identified for this project include regulations resulting from implementation
of the Clean Air Act (CAA). The CAA's objective is to protect and enhance the quality of the
nation’s air resources in order to promote and maintain public health and welfare and the
productive capacity of the population. ARARs for Chemical Leaching of Non-Asbestos-
Containing Material include: 1) standards from the National Ambient Air Quality Standards for
particulates, 2) standards from the National Emission Standards for Hazardous Air Po!lutahts
(NESHAPs) for all radionuclides except radon, 3) radon, and 4) specific standards identified

for asbestos handling and processing.

The Resource Conservation and Recovery Act (RCRA) also resulted in implementation
of regulations that have been identified as ARARs for the management of debris and rubble
both prior to and after treatment and potentially to any new Waste streams generated by the
Chemical Leaching Treatability Study. The goals of RCRA are to protect human health and
the environment, conserve energy, and reduce or eliminate the generation of hazardous waste.
Promulgated requirements under RCRA were identified as ARARs for this study for waste
characterization, container and tank management and storage, generator standards, and

standards for Miscellaneous Units (RCRA Subpart X).

Requirements from the Toxic Substances and Control Act (TSCA) are also included as
ARARSs for this action. TSCA authorizes U.S. EPA to establish regulations governing testing
of chemicals and substances, premanufacture notification for new substances and mixtures,
control of chemicals and substances that pose an imminent hazard, and reporting and record
keeping requirements. ARARs from the TSCA regulations identified for this treatability study

are for the storage of PCBs.

Regulations implemented by the Clean Water Act (CWA) also are ARARs for this
treatability study. The CWA's objective is to restore and maintain the physical, chemical, and
biological integrity of the nation’s waters. ARARs for this project include compliance with the

NPDES Permit for potential discharge through the site Waste Water Treatment System.
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_fhe ARARs for this project identified from the State of Ohio’s regulations include

regulations on permitting new sources.

Other standards from requirements such as DOE Orders and NEPA, identified as ARARs 3
or criteria to be considered (TBCs) include standards for radiation exposure, and radioactive 4
waste management. 6
ARARs and TBCs are listed in the Table C.6.1, Potential Contaminant-Specific 6
Regui(ements, and Table C.6.2, Potential Action-Specific Requirements. 7
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C.7 PERMIT INFORMATION SUMMARY

As stated in Section 10.2 of the TSWP, according to CERCLA statutes, no permits are
required for treatability studies conducted entirely on site. CERCLA and a similar requirement
in the Amended Consent Agreement make it clear that the substantive requirements of the

appropriate permits, that would otherwise be required, must be submitted.

Table C.7.1, Permit Information Summary, identifies each permit that would be
required to obtain, the standards, requirements, criteria or limitations that would have had to
be met to obtain each such permit, and provides an explanation of how the response action
will meet the standards, requirements, criteria or limitations. The substantive or technical

requirements have been integrated into the study-specific test design.
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C.8 RESIDUALS MANAGEMENT LN LT
N =490~

The chemical leaching treatability study may generate residuals in the following forms:

Concrete, acid brick, and decontaminated chemical conversion solids in
the form of filter cakes;

Spent leaching agents and deionized rinse water;

Precipitates from the spent leaching agents and deionized rinse water;
Sample materials returned from the analytical laboratory; and

Used containers, equipment, protéctive clothing, paper products, and

other expendables.

The estimated types and quantities of chemical leaching treatability test residuals are
presented in Table C.8.1. Residuals generated from the chemical leaching study will be

managed in accordance with Section 11.0 of the TSWP.

The concrete, acid brick, and chemical conversion filter cakes and solids returned from
the analytical laboratories are anticipated to be unchanged from the original test media from

which they were taken, except in the level of contamination. These solids are anticipated to

be non-RCRA, low-level solids which may be dispositioned 'by Removal Number 9 or placed

in drums, over-packed, and stored at the FEMP pending disposition at a permitted facility.

Disposition of the spent leachate and deionized rinse ‘water from the proposed
treatability study is anticipated to be performed by the on-site Plant 8 Waste Water Treatment
facility (WWT). Liquid residuals containing contaminants which were dissolved into the
leaching agent and rinse water solutions from the chemical leaching study will be neutralized
and precipitated/filtered prior to disposition at the WWT. The precipitate will contain the
original test media contaminants, such as uranium and other metals, which were successfully
leached. This precipitate may contain RCRA and/or radiological contaminants. It is
anticipated that samples of these solids will be subjected to TCLP which will determine the
storage at the FEMP pending disposition under the requirements of the FFCA STP or the OU3
final ROD.
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TAB"’LE'QV;BA?‘i ‘Estimated Treatability Study Residuals

Residual Description Estimated Quantity
Concrete & Acid Brick 100 pounds
Leachate and Rinse Water Precipitate 5 pounds
Spent Leaching agent and Rinse Water 200 galions
Decontaminated Chemical Conversion Solid 20 pounds

Other secondary wastes generated (e.g., used containers, protective clothing, paper
products, other expendables, debris) will be accumUIated, packaged in drums, and stored until
ultimate disposition is determined by the OU3 final ROD or dispositioned by an approved site

program.
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APPENDIX D
VITRIFICATION OF ASBESTOS-CONTAINING MATERIALS AND GLASS

Operable Unit 3 contains a large amount of asbestos-containing material in the form
of transite wall and roof panels, pipe insulation, loose insulation, and floor tiles. There is also
a large amount of glass present in the form of window glass, laboratory glass, etc. which is
an excellent glass forming material. These media are assumed to be contaminated with

radionuclides, and other chemical contaminants as weill as with asbestos (for ACM).

Vitrification is the process of melting silica-containing materials (and/or other glass-
forming material) at a high temperature to form a non-porous glass which can immobilize and
contain other wastes. Vitrification of ACM and glass are divided into two Phases. During this
proposed treatability study, Phase I, ACM and glass will be processed at a high temperature
in a joule heated continuous melter to form vitrified glass. At such high temperatures,
asbestos fibers are destroyed and other contaminants are immobilized. When the solution is
cooied, vitiified glass is formed through the bottom-of the malter. Althaugh commercial ACM
vitrifiéation niocesses have been deQeIoped, a limited amount or aata is availabie for vitrifying
ACM which-may be contaminated with radiological and chemical contaminants. The focus
of this study will be to determine the quaiity of the glass formed from vitrifying FEMP ACM
and glass. The treatability study proposed in this TSWP is to be performed in two stages; the

crucible-melt stage and then followed by the mini-meiter stage.

The quantity of ACM and glass at the FEMP is not large enough to justify the cost of
building a stand alone large-scalie vitrification plant. The data generated from the Phase |
study will help in designing larger scale vitrification processes that will be used in conjunction
with vitrifying other FEMP wastes. Data from Phase | will be required to determine the
effectiveness, implementability, and costs of utilizing ACM and glass as glass forming media
while vitrifying other FEMP wastes. Phase Il of this study wili utilize OU3 glass forming media
(e.g., ACM) as feed material while vitrifying other FEMP wastes.

Currently, two vitrification processes are being developed at the FEMP. The Minimum
Additive Waste Stabilization (MAWS) program is conducting a treatability study for the

vitrification of various FEMP wastes (e.g., pit wastes). OU4 is developing a program to vitrify
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OU4 'silo wastes. The OU3 Treatability Program will integrate with the MAWS and QU4
programs whenever possible to utilize OU3 glass forming media as feed material while
vitrifying the various FEMP waste streams. Appendix E of this TSWP proposes to vitrify
selected OU3 mixed waste streams. Based on initial results of the proposed Phase | studies,

the OU3 mixed waste streams may be vitrified with OU3 ACM as glass forming media.

The reasons for choosing this technology from Table 2.1 for a treatability study are the

following:

Vitrification is applicable and appropriate to OU3 ACM and glass, but
additional data is required regarding the quality of glass formed, how to
most efficiently and effectively implement vitrification of FEMP ACM and
glass, and the cost to perform the task;

Vitrification is a potential treatment alternative for ACM which is one of
the largest OU3 media categories;

Nienczz! o0 aucivdically contaminated ACM iz precivitea ot LLW
fecinties under current regulations. It is anticipated that the vitrification
proces: will gestroy asbestos fiber and significantly reduce the volumes
of ACM waste;

The treatment technology has the potential to immobilize radiological and
chemical contaminants (including hazardous chemical contaminants),
reduce the volume of the waste to be dispositioned at a LLW facility,
and destroy asbestos fibers; and

A potential exists for using ACM and glass (silica-containing materiais)
as glass forming additives in conjunction with vitrifying other FEMP

wastes.

Performing the vitrification treatability study for ACM and glass prior to final disposition

offers the following potential benefits.

A cost effective volumetric treatment (stabilization) method;
Destruction of asbestos fibers and significant reduction in volume;

Use of proven commercial technology will reduce learning curve and
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cost; and

Potential benefits in creating a viable long term solution for other DOE

sites with a significant quantity of contaminated ACM and glass.

The treated material will potentially 1) protect human health and the environment, 2)
provide long-term effectiveness and permanence, 3) reduce toxicity, mobility, and volume, and
4) comply with ARARs.




OU3 Treatabilitv Studv Work Plan (Rev. 0)

e -

Page left intentionally blank.

December 1993




OU3 Treatability Study Work Plan (Rev. 0) D-5 ’ December 1993

D.1 TEST OBJECTIVES

Large quantity of ACM and glass exist in various forms in the areas covered under
0U3; These media will require treatment before final disposition due to the nature of the
contaminants present. The technology offered by the vitrification process has a potential for
the treatment of destroying asbestos fibers, containment of radionuclides, and volume
reduction. The goals of the OU3 bench-scale vitrification studies are to (1) determine if ACM
and glass can be used as a material to form glass, and (2) collect performance and cost data
applicable to OU3 media vitrification. The OU3 vitrification treata.bility study will consist of

two stages to be performed on the bench-scale level:

. Remedy Screening Bench-Scale Testing
Crucible melts will be conducted on ACM and glass only to collect
qualitative data to determine if various forms of FEMP ACM and glass
will form glass of a nature that the asbestos fibers are destroyed.

. Remedy Selection Bench-Scale Testing
ACM and glass will be utilized }in a 10 kilogram melter to colilect

quantitative performance and cost data.
The objectives of the vitrification process are to collect data which determine:

. the ability of OU3 waste to be used as glass forming media;

. reduction in volume of contaminated media;
melting or destruction of the asbestos fibers (reduction in toxicity);

. the ability of vitrification to immobilize radionuclides and other
contaminants; and |

the feasibility of on-site disposition of the treated wastes.

Upon completion of the bench-scale studies, a cost/benefit analysis will be completed.
Based on the study results and cost analysis, a recommendation to proceed with the pilot-
scale level will be given in a treatability report. The pilot-scale study may utilize OU3 feed
material to form glass in conjunction with other FEMP media to demonstrate an ability to use

two wastes to form one more stable and lesser volume waste.
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D.2 EXPERIMENTAL DESIGN AND PROCEDURES § E¥4993

The objective of the study is to collect performance data and develop process
inforrhation for the vitrification of ACM and glass. The study is intended to determine the
glass-forming compositional range that meets the combined requirements of leach resistance
and processability. It is anticipated that this study will be divided into two stages. Phase |
will focus on determining the glass-forming capability of ACM and glass, on a crucible and
mini-melter scale (10 kilogram) at an off-site treatability laboratory. Phase Il may involve
adding ACM and glass as feed materials in combination with other FEMP wastes into a pilot-

scale melter being constructed at the FEMP. The scope of this test design is limited to

-Phase |I. The Phase Il test design will be submitted prior to implementation of the study.

The contaminants identified in the test media during the initial characterization will
provide guidance as to the analysis which-are performed during the final characterization. In
the event that a target contaminant is not present in the test media, the sample may be spiked

with the target contaminant to the test treatment system.

D.2.1 Selection and Collection of Test Media

The glass-forming capabilities of four media will be determined. These media include

transite, pipe insulation, floor tiles, and glass. Transite, pipe insulation and floor tiles are

'ACM. Table D.2.1 describes the chemical composition of asbestos in each of these ACM.

All ACM contain silicates which are excellent glass-forming agents. The FEMP also contains
a large volume of glass in the form of window glass, laboratory glass equipment, etc. These
media may be used in combination with ACM to form glass. The location and sample volume
of each media to be collected for this study are described in Table D.2.2. Buildings 2A
and 4A have been selected due to the presence of the radiological contaminants in the media
and Building 7A, because it is to be dismantled during the time frame of the testing. The
FEMP personnel requirements for the selection, packaging and shipping of the media to the

vendor are discussed in Section D.4.
D.2.2 Operation Parameters and Optimizing the Test Design

Activities in this task will be directed toward the development of optimum
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TABLE D.2:1 ‘Asbestos Compositions

Commercial Mineral Type of Media
Name for Asbestos Mineral Group Chemical Formula Present at FEMP
Chrysotile Serpentine Mge(OH)Si,0,0(+ Fe) transite, formed pipe

TSI, ACM mud joint
packing, floor tiles

Crocidolite Amphibote Na,Fe3* Fe?*,(0H),Si 0,,( + Mg) formed pipe TSI, ACM
' cement joint packing
Anthophylite Amphibole (Mg, Fe),{OH), Sig0,, N/A
Amosite Amphibole Fe,{OH),Siz0,,(+ Mg, Mn) formed pipe TSI, ACM
cement joint packing
Actinolite Amphibole Ca,Fes(OH),Sig0,,( + Mg) N/A
Tremolite : Amphibole Ca,Mgs(0OH),Siz0,,(+Fe) N/A

- }\
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‘ TABLE D.2.2 Description of Test Media - .4993
- Media
Description Quantity Location Potential Contaminants’
Transite (ACM) 55 gallons Ore Refinery Plant (2A) uranium (up to 5% enriched) ores, uranyl
{100 kilograms) nitrate, UO;, U;0,, thorium nitrate, silver,
chromium, lead, arsenic, ammonia, H,SO,,
nitric acid, soda ash, tetrachroloethylene,
kerosene
Green Salt Plant (4A) UF,, U;04, UO,, UO,, mercury, catalyst
{nickel), ammonia, HF
Pipe insulation 5 gallons Ore Refinery Plant (2A) uranium (up to 5% enriched) ores, uranyl
(ACM) (10 kilograms) nitrate, UO;, U,0,, thorium nitrate, silver,
chromium, lead, arsenic, ammonia, H,SO,,
nitric acid, soda ash, tetrachroloethylene,
kerosene
™ Floor Tiles (ACM) 5 gallons Ore Refinery Plant (2A) uranium (up to 5% enriched) ores, uranyl
(10 kilograms) nitrate, UO;, U 04, thorium nitrate, silver,
chromium, lead, arsenic, ammonia, H,S0,,
nitric acid, soda ash, tetrachroloethylene,
kerosene
. Glass 10 gallons  Plant 7 (7A) UF,, UF,, UO,, UO,F,, HF, UO,, ammonia,
(20 kilograms) catalyst (nickel), biological hazard due to

bird dropping

' Expected Contaminants are derived from TABLE A-3 of OU3 RI/FS Work Plan Addendurn and are based only on
knowledge of what materials were used in and on process in the facility identified.
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composmons for vntnflcatlon of ACM and glass. The characterization data obtained for the

waste samples will be used for selecting the blends used in the vitrification composition

variability study. Chemical additives that may be investigated include sodium carbonate 3
(NazCos) , sodium hydroxide (NaOH), borax (Na,B,05(0H,) x H,0) or boric acid (H;BO;) that 4
will decompose into sodium oxide (Na,0) and boron trioxide (B,0;). Na,O helps lower the 5
viscosity of the mix as well as in aiding the formation of glass, while B,O; is a good glass- 6
forming agent. 7

A flow-diagram illustrating the sequential steps in glass preparation and glass 8
characterization is given in Figure D.2.1. Initial characterization of media will be performed 9
as listed in Table D.4.1 of Section D.4. Analytical tests designed for optimization will be used 10
to test the performance during operations and these tests are listed in Table D.4.2 in Section 11
D.4. 12

D.2.2.1 Crucible Melts } 13

The composition study will be based on mixes from the four media (transite, pipe

insulation, asbestos floor tiles, and glass). Each crucible melt will consist of approximately

400 grams of media. Raw-mix recipe calculations for the feed will be based on previous 16
experience and glass composition property correlations that have been previously developed. 17
The initial test matrix to be used is detailed in Table D.2.3. Once the initial eight melts are 18
analyzed, if required, some additional melt formulations will be performed to fine tune the 19
exact composition of the mix in forming glass. An essential component is feed-back data 20
from the glass characterization studies which will be used to refine the glass study. These 21
small melts will be prepared in clay crucibles at temperatures of between 1100-1250°C. 22

D.2.2.2 Mini-Melter 23

Two compositions from the crucible studies will be selected on the basis of the 24
collected process and leach data, waste loading and additive requirements. This data will be 25
used for process demonstrations in a small-scale continuous joule-heated 10 kilogram ceramic 26
melter. Approximately 20 kilograms of glass will be produced in each of these runs at 27

temperatures of about 1150°C. These runs will be used to collect data on processing

parameters that cannot be obtained from crucible melts alone.
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TAB[E D.2.3 Crucible Melt Matrix Formulations

Melt Asbestos Transite Glass Floor Na,O B,0,
Number Weight% Weight% Weight% Tiles Weight% Weight% Weight%
1 4 70 4 2 10 10
2 4 80 4 2 5 5
3 4 20 4 2 0 0
4 4] 80 0 0 10 10
5 0 90 0 0 5 5
6 5 85 0 0 5 5
7 0 85 5 0 5 5
8 0 85 0 5 5 5
Notes:
(1) Na,O and B,0, will be added as the stoichiometrically equivalent quantities of Na,CO; and either
B,0, or NA,B,O5(OH), x H,O (Borax).
(2) Formulations may be revised as appropriate to reflect data from previous melts and waste

characterization studies.
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These runs will provide data on processing rates, cold-cap formation, foammg and off-
gas characteristics. Processing rates will be determined in terms of both kilogram/hour of
feed mateﬁal fed to the melter and kilogram/hour of glass produced. Cold-cap formation is
the accumulation of unmelted feed on top of the glass pool which occurs at high feed rates
and ultimately limits the maximum throughput that is achievable. Foaming events will be
recorded if they occur together with current process parameter measurements. These include
temperature, current, and voltage readings, feed rates, and concentrations of significant
species in the off-gas steam. Species in the off-gas are expected to include oxides of nitrogen
(NOx), hydrofluoric acid (HF) and oxides of sulfur. Such data will be necessary for large-scale

demonstrations of vitrification systems,
D.2.3 Process Design and Comparative Analysis

The data obtained from the crucible melts and mini-melter runs will help provide the
technical and economic basis for scale-up studies for the vitrification of FEMP wastes. The
technical assessment will include an analysis of the effect of glass composition on key glass
properties (viscosity, electrical conductivity, and leach resistance) and, therefore, the likely
achievable waste loadings that are consisient with processability and leach resistance

constraints.

Preliminary waste form criteria for the vitrified material will be developed based on the
data obtained and model studies and assessments performed. The process assessments
performed and the preliminary waste from criteria developed will be documented in the reports

described in Section 13.0 of the TSWP,
D.2.4 Implementation

Implementation requirements and logistics will be assessed. The effects of meeting
the As Low As Reasonably Achievable (ALARA) and shielding requirements on the melter
design and construction, special handling systems and fugitive emissions control will be
incorporated in this evaluation. Both technical and cost considerations will be incorporated

into the development and assessment of the implementation requirements.
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D.3 TEST EQUIPMENT AND MATERIALS

. The major operations of this test are intended to be performed at an off-site treatability
laboratory. The activities include ACM and glass analysis and characterization, glass melting,
standard leach tests on the vitrified product analysis of the materials and leachates, and end-

product characterization. The equipment for these studies is listed in Table D.3.1.

A joule-heated ceramic mini-melter is available at the treatability laboratory that has a
capacity of about six liters and is capable of producing glass on a continuous basis at a rate
of about 0.5 kilogram/hour. It is slurry fed and will be modified to enclosed screw type feed
mechanism to accept ACM waste. It can allow low-level radioactive feeds. It has been used
to develop uranium- and thorium-leaded glasses in a small-scale simulation of the vitrification
process for high-level nuclear waste at the West Valley Nuclear Facility '(West Valley, NY) as
well as Pit Waste from the FEMP OU1. Other features of the melter include lid heaters that
allow operation with either a hot or cold top and an off-gas system incorporating an oil

scrubber and a three-stage High Efficiency Particulate Air (HEPA) filter assembly.

Up to one kilogram quantities of glaés will also be melted in platinum or ceramic

cruciblesin the extensive batch melting treatability laboratory. Standard glass characterization

techniques, including viscosity, conductivity, and microstructure determination using SEM-

EDX will also be performed by the vendor.

The treatability analytical laboratory will be used to dissolve and analyze ACM and
glass samples. Facilities in this laboratory include a microwave oven for acid solubilization of
solid samples, ion chromatography equipment, direct current plasma (DCP), atomic absorption
(AA) and inductively coupled plasma-mass spectrometers (ICP-MS) that can provide a
complete analysis of the inorganic components of the samples and can detect radionuclides,
such as uranium, thorium, and plutonium in the parts per trillion range. The anaiytical
laboratory produces more than half a million data points per year. Standard laboratory
equipment including ovens, balances, sieves, and additional equipment for physical
characterization of the samples are available. Modern radioactive counting equipment is also
available in the laboratory for analysis of low levels of the radionuclides. Analysis of the

leachate solutions will be carried out in the analytical laboratory. Ik
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‘Table'D.3.1 List of Equipment

December 1993

Equipment/Instrument

Application

Glove Box

ASTM Sieves

Flasks, balances, ram

Sandbath, microwave

DC-Plasma Spectrometer

Dionex lon Exchange Chromatograph
Dohrmann TOC-Analyzer

inductively Coupled Plasma-Mass Spectrometer
Germanium Spectrometer with Marrinelli beaker

Deltech Furnace, clay crucibles, platinum spindies and graphic
casting molds: temperature and power measuring devices, heaters

Joule-heated continuous ceramic melter

viscometer, furnace
Conductivity measuring (Hewlett Packard Bridge furnace) Device
Scanning Electron Microscope with Energy Dispersive Analyzer

Rotary Agitator, zero-headspace extraction vessel, pH meter, oven

‘radioactive sample preparation

particle size analysis

density determination

sample sludge dissolution for analysis
inorganic analysis

anion analysis

total organics analysis

radionuclide analysis

Gamma counting

prepare crucible melts

continuous melting
(vitrification)

viscosity measurements
conductivity measurements
PCT tests

TCLP tests -

Ca
(ol
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D.4 SAMPLING AND ANALYSIS PLAN ADDENDUM -4 - 93 1

L ¥

. Section 6.0 of the TSWP describes the modifications to the OU3 RI/FS Work Plan
Addendum SAP. The sampling and analysis described in Section 6.0 is generic and applicable
to any treatability study performed for the OU3 Treatability Program. Section 6 presents
general protocols and procedures which may be implemented in full or in part by any study
conducted. This Sampling and Analysis Plan Addendum presents the detailed protocols and
procedures that will be used to coliect data during the Vitrification of Asbestos-Containing

Material Treatability Study.
D.4.1 Data Quality Objectives

The development of the DQO for the Vitrification Treatability Study, in accordance with

the SCQ eight-step process, is summarized in the following subsections.
D.4.1.1 Problem Statement

The Asbestos Survey and Assessment Report, depicting the location of asbestos and
ACM at the FEMP was submitted to Westinghouse Environmental Management Company of
"Ohio on February 28, 1992 (Diagnostic Engineering, Inc. 1992). This survey identified 56 of
74 facilities surveyed as having ACM. This asbestos is found in the form of transite walls and
roof panels, pipe insulation, loose insulation, and floor tiles. This material is also assumed to
be contaminated with radionuclides and other chemical contaminants that were in use at the
site. These contaminants represent a current and future health threat which will be the
subject of this study effort. Since the CERCLA decision-making process places large emphasis
on reduction in toxicity, mobility, and/or volume of the contaminants, vitrification of these
materials, which may result in the improvement in each, has been identified as the focus of

this study.

Vitrification is the process of melting silica-containing material at a very high
temperature to form a non-porous solid (glass) which can immobilize and contain other waste

media including contaminants of concern.

10

11

12

13
14
16
16
17
18
19
20
21
22

23

24
26

26



OU3 Treatability Study Work Plan (Rev. 0) D-18 December 1993

3 -

rentl ,the MAWS program is conductm a treatability study for the vitrification of
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OU1 pit waste. Vitrification performed by OU3 Treatability Studies may be integrate with the

MAWS vitrification study to utilize OU3 glass-forming mediain combination with OU1 wastes. 3

D.4.1.2 Identification of a Decision that Addresses the Problem 4

The decisions to be made during the conductance of this treatability study include: 6
whether the OU3 ACM can be used as a feed material to form glass during the vitrification 6
process; whether there is a significant volume reduction of OU3 contaminated media 7
remaining for disposition; whether complete melting or destruction of the asbestos fibers 8
occur; whether containment of radionuclides and other contaminants is accomplished; and 9
whether remediation of multiple waste streams can be accomplished by combining OU3 media 10
with media from other operable units. 11

D.4.1.3 Identification of Inputs that Affect the Decision 12

The inputs required to make a decision concerning the feasibility of the treatability

study include but are not limited to: nature and concentration of the contamination (asbestos,

radionuclides, metals, organics, etc.) in the ACM prior to treatment; assessment of the ACM 16
glass-forming capabilities; confirmation of the reduction of asbestos fibers to less than 1% 16
by area; and containment of additional contaminants (e.g., radionuclides, metals, etc.) in the 17
newly formed glass by passing the TCLP and PCT leachability studies. 18
D.4.1.4 Specification of the Domain of the Decision 19
in this treatability study, the media will define the domain to which the decision will 20

be applied. The media included in this treatability study include ACM in the form of transite 21

walls and roof panels, pipe insulation, loose insulation, and floor tiles. 22
D.4.1.5 Development of Logic Statements 23

The major use of this data will be to determine the effectiveness of this treatability

study on the media and contaminants of concern. The purpose of the bench-scale testing is

.. 0234
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to determine if the treatment technology is feasible, to attempt to optinﬁizé the proéé_\ég:ib‘t' ) y
determine the best that this technology can perform consistently, and whether the treatment 2
technology is cost effective for the FEMP. The criteria for a successful treatability study 3
includes the reduction of asbestos fibers to less than 1% by area using Polarized Light 4
Microscopy (PLM) or Transmission Electron Microscopy (TEM), production of glass of 5
predetermined quality, and leaching of metals or organics not to exceed the RCRA regulatory 6
limits during PCT and TCLP leachability tests. If this can be determined at the bench-scale 7
level, then the treatability study has the potential to proceed to the pilot-scale level for more 8
detailed evaluation. 9

D.4.1.6 Establishment of Constraints on Uncertainty 10

The purpose of this step is to establish an acceptable probability of making an incorrect 17
decision based on study findings. For the treatability studies, a decision error would be the 12
selection of an inappropriate treatment technology. A false positive error would be the 13
selection of a treatment technology, based on the results obtained in the bench-scale study, 14
that is not truly effective on either OU3 media or the contaminants of concern. A false 16
negative error would be to disregard a treatment technology, based on the results obtained 16
in the bench-scale study, that could prove effective in decontaminating OU3 media. At this 17
stage of the treatment study, the consequence of a decision error could be increased cost 18
and/or loss of credibility as well as schedule slippage in a worst case assumption. In the case 19
of a false positive error, the consequence would be continuing the study into the pilot-scale 20
level which could be costly and when/if the study then proved to be ineffeétive, could affect 21
the credibility of the FEMP. In the case of a false negative error, the consequence could be 22
having to dispose of these media without treatment or having to begin another treatability 23
study with a different technology which could delay final remediation. While neither error is 24
desirable, a false negative error is considered somewhat greater concern because of the 26
potential of discarding effective treatment technologies that could result in cheaper, more 26
effective disposition of wastes. Because the treatability study is only at the bench-scale level 27
at this point, it is assumed that any false positives may be discovered at the pilot-scale level. 28
The level of concern increases in the magnitude of both types of errors because, in the case 29
of a false negative, only treatability studies that prove to be even effective against OU3 30

contaminants of concern will proceed into the pilot-scale study and a treatability‘st“udy that 31

- 0255
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shows to be highly effective, in the case of a false positive, could displace a technology that 1

is in effect a better choice. ) 2

D.4.1.7 Development of a Cost-Effective Design for Obtaining Data 3
The bench-scale study for vitrification will be divided into two phases: 4
Remedy Selection Bench-Scale, Stage | - Crucible melts will be 6
conducted on the ACM and glass to collect quantitative data to 6
determine if various forms of ACM will form glass of desirable qualities. 7
Tests will be performed on the vitrified material for any remaining 8
asbestos fibers as well as testing to determine the leaching potential of 9
other contaminants contained in the OU3 material (radionuclides, metals, 70
etc.). Only OU3 media will be included in this phase. 1
Remedy Selection Bench-Scale, Stage Il - OU3 ACM and glass will be 12

utilized in a 10 kilogram melter to collect quantitative performance,

volume reduction, and cost data. Analytical testing includes the

characterization of the OU3 media prior to the vitrification process 16

including asbestos, radionuclides, metals, and organics. The leachability 16

of these same contaminants from the final vitrified product would be 17

tested using both the TCLP and PCT leaching procedures. During the 10 18

kg melter process, optimization testing would be conducted to verify 19

test conditions and "tweak" the process as necessary. The quality of 20

the final glass product and the volume reduction will be determined. 21

It is anticipated that evaluating ACM and glass through the identified crucible melts and 22

the 10 kg melter discusses in Secfcion D.2 will be sufficient to evaluate the range of variables 23
which may be encountered in OU3 ACM and glass, and will thus support a correct evaluation 24
of the technology. The list of laboratory analyses, the estimated number of samples to be 25
analyzed, the methods/procedures to be followed, the level of QA/QC, and the objective of 26

each analysis are discussed further in the Sampling and Analysis section, Section D.4.

H
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During remedy selection, it will be important to fully characterize each of the m

types being used in the study. The nature and concentration of asbestos, radionuclide, and
metal contamination will need to be established prior to the study. Again, after the
vitrification process has been optimized, it will be important to characterize the leachability
of the vitrified material to determine the effectiveness of the treatment study on all of the
contaminants of concern. Due to the importance of this information in making final decisions
about the treatment study and the possibility that this data may be used in the OU3 Feasibility
Study risk assessment, this data must be a higher quality, ASL C/D (ASL E will be used for

non-standard methods).

During the optimization process of both the crucible melts and the 10 kilogram melter
studies, however, the level of QA/QC will be lower, ASL A or B (ASL E will be used for non-
standard methods), because this data will be used to measure ongoing conditions or to

"tweak" the process, not to make any final decisions.

Precision will be assessed through the use of duplicate or triplicate sampling or
analyses during the phase of the remedy selection study which requires a high quality level.
Accuracy will be evaluated through the establishment of a routine program involving the
assessment of analytical results for method blanks, matrix spike/matrix spike duplicates, and
laboratory control samples as directed in the SCQ. Sensitivity will be monitored through the
achievement of specified detection limits and quantitation limits as summarized in Section 7.
Completeness will be assessed based on the percentage of usable data points from the total
set of data pdints collected. Pursuant to the SCQ, completeness is expected to be at
least 90%. If sufficient valid data points are not obtained to meet project objectives,
additional sampling and analysis may be considered. Comparability will be maintained through

the use of standard sampling, analytical, and verification and/or validation procedures.
D.4.1.8 Summary

To support the above approach, ASLs A though E will be required, with the
optimization process of remedy selection phases expected to be mostly ASL A or B. The
characterization analyses both before and after treatment is expected to be ASL C, with 10%

ASL D for confirmation, to allow for use in the OU3 Feasibility Study risk assessments as well
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~ as to allow for validation of the treatment study. Any non-standard procedures used for
evaluation of the treatment technology would be performed at ASL E. The analytes of
concern for the 'vitriﬁcation study include asbestos, radionuclides (especially uranium),

organics, and metals. Laboratory QA/QC types and frequencies will follow those prescribed

in the SCQ. All non-standard methods shall include types and frequencies of QA/QC samples. -

D.4.2 Field and Laboratory Sampling

As discussed in Section D.2, three types of asbestos-containing material {transite, tiles,
and pipe insulation) and glass will be collected from various locations at the FEMP and shipped
to the vendor for the treatability study. Table D.2.2 lists the media type, the location where

the media will be collected, and the anticipated contaminants present in the collected media.

It is anticipated that 100 kilograms of transite will be taken from Buildings 2A and 4A
and will be placed in airtight containers or double/triple wrapped in plastic and placed in
55-gallon drum(s). A five-gallon can each of pipe insulation and floor tiles will also be
collected to support this study. The ACM pipe insulation and floor tiles may be taken from
Building 2A or other process area building. The collection of the ACM will be performed by
asbestos-certified personnel using approved standard operating procedures {(SOPs). Packaging

and shipping will also be performed using approved SOPs.

Miscellaneous glass will be collected during the Plant 7 dismantlement. As the glass
is removed from the building, it will be placed in 55-gallon drums for storage and disposition.
The glass will consist mostly of window glass. A portion of this glass will be placed in

10-gallon container for shipment to the vendor for use in this treatability study.

All samples for the testing outlined in this Sampling and Analysis Plan Addendum will
be taken from the various drums of media that the FEMP sends to the treatability laboratory
containing the material collected from activities described above. Sample sizes will be

dependent on the required volume for testing.

Specific procedures for sampling the vitrified product are incorporated within the
treatability laboratory SOPs. Samples required by Quality Control are also specified within

»: lthese procedures and meet the requirements of the FEMP SCQ.
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D.4.3 Initial Characterization 3 :5"' - 4993
Prior to either the crucible melt phase or the 10 kilogram melter phase of this 2
treatability study, the physical and chemical characterization of the four media to be studied 3
will be performed. The initial characterization test parameters are given in Table D.4.1. This 4
table includes information about the estimated number of samples, analytes, procedures and 6
methods, objectives of the testing, and the ASLs. These characterization studies will provide 6
the data necessary to design the vitrification composition variability study performed during 7
the crucible melts, as well as some of the process design parameters for vitrification systems. - s
The data will also be compared to final characterization data obtained on the final product 9
(Section D.4.5) to evaluate the effectiveness of the vitrification process on the ACM and glass 10
media. _ ' ’ 17
The nature and concentration of contaminants of each media will be determined by 12
performing a variety of analytical tests. As discussed in Section 6.3.1, it is anticipated that 13
three samples per media will be analyzed for the initial characterization. In situations where 14
one or two samples met the data needs of the study, the quantity of samples may be 15
adjusted. For this treatability study, the following analytes have been selected for the initial 16
characterization of the ACM: 17
TAL Inorganics; and : 18
Radionuclides. 19
Other initial characterization testing required for performing the vitrification treatability 20
study, which are considered to be non-standard, non-SCQ approved procedures include: 21
Media Composition: after acid digestion of the media using either heat 22
or microwave, the solutions will be analyzed by Direct Coupled Plasma 23
Emission Spectroscopy (DCP-ES), Inductively Coupled Mass 24
Spectrometry (ICP-MS), ion chromatography, and ion selective electrode 26
to determine the weight percent composition of the media. The overall 26
uncertainty associated with DCP-ES analysis is £5%, that for ion 27

chromatography and ion selective electrode analysis is + 10%, and the 28
uncertainty for ICP-MS, is estimated to be +2%. 02539
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Specific Gravity: determined by weighing a known vo"lume'gf.;(hg4993
sample and determining the weight/volume ratio following the ASTM

D854-83 procedure. Tests will be carried out on wet (as received)

samples and oven-dried (110 + §5°C) for at least 12 hours. The

expected uncertainty is estimated to be within a standard deviation of

0.021 g/cm®, as described in ASTM D854-83.

Carbon Content: measured using a Dohrmann DC-80 Carbon Analyzer
attached with a 183 Boat Sampling Module (BSM). This system is
capable of measuring the total carbon (TC), total organic carbon (TOC),
and the inorganic carbon (IC) content. The estimated analytical error of

measuring the carbon content on solid material to be within +10%.

Thermogravimetric Analysis: weight loss data will be obtained by
heating representative samples of the media: 110°C for 18 hours;
450°C for four hours; and 1150°C for four hours. Programmable
Deltech furnaces will be used for the weight loss measurements assuring
control of time and heating rates. The estimated analytical erroris £5%

which is due to errors in weighing.

Asbestos: the composition and percentage of each asbestos form
(chrysotile, amosite, crocidolite) will be determined using either polarized

light microscopy (PLM) or scanning electron microscopy (SEM).

Copies of the non-standard procedures are contained in Treatability Study Work Plan
For Operable Unit 1, November 1992 (OU1 TSWP) and are listed in the following tables as

non-SCQ, non-standard.
D.4.4 Optimization of Test Parameters
Although the vitrification treatability study will be conducted in two phases (crucible

melts and 10 kilogram mini-melter), the testing for optimization of the test parameters remain

the same. The specifics of the testing are given in Table D.4.2. The optimization parameters
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—

include the estimated number of samples, analytes, procedures and methods, objectives of

the testing, and the analytical support levels.

Activities during this task will be directed toward the monitoring of test conditions and
"tweaking" those conditions to optimize the vitrification test process. Standard operation

conditions, including temperature and current requirements, are included in the OU1 TSWP.
D.4.5 Final Characterization

After the crucible melt phase and the 10 kilogram melter phase of this treatability
study, both the chemical characterization and leachability testing of the final product will be
performed. The test parameters for the final characterization are given in Table D.4.3.
Correlations and trends in the initial data collected will help focus the scope of final
characterization. The scope of final characterization may be modified based on data collected
from prior analyses to achieve a more efficient and effective sampling program. These
parameters include the estimated number of samples, analytes, procedures and methods,
objectives of the testing, and the ASLs. These characterization studies will provide the data
necessary to 1) evaluate the effectiveness of using OU3 ACM and glass to form glass, 2)
evaluate the effectiveness of the vitrification process on immobilizing OU3 contaminants
contained in the test media, and 3) to determine the handling, storage, and disposition

requirements for the final product.

As with the initial characterization, the nature and concentration of contaminants of
each melt will be determined by performing a variety of analytical tests. As discussed in
Section 6, it is anticipated that three samples will be analyzed per melt type for the final
characterization and the list of analytes will be taken from Table 6.2. For this treatability
study, the glass will undergo both TCLP and PCT leaching with the leachate being analyzed

for TAL Inorganics and radionuclides.

Other final characterization testing required for performing the vitrification treatability

study, which are considered to be non-standard (non-SCQ approved) procedures include:

Savannah River Product Consistency Test (PCT): this test is the

- 0283*
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standard for high-level waste glasses. This test evaluates the relative
chemical durability of glasses by measuring the concentration of the
chemical species released from crushed glass (75-150 microns) to the
test solution (deionized water in this case) at 90°C. All tests are
conducted in triplicate with a standard glass included in each test batch.
The overall uncertainty in the test results is estimated to be +15%. In
addition, data from this test will permit direct comparison of the glass

leaching behavior with that of high-level nuclear waste glasses.

Media composition: as described in Section D.4.2, the analytical testing
will be performed on the leachate solutions from both the TCLP and PCT

tests.

Viscosity Measurement: to be measured from the calculation from
measurements of the torque and rotatioﬁ speed of a spindle attached to
a Brookfield viscometer. Measurements are taken over a range of
temperatures, typically from 1000°C to 1150°C. The overall

uncertainty is estimated to be £ 10%.

Conductivity Measurement: to be determined by measuring the
resistance of the glass melt as a function of frequency using a calibrated
platinum electrode probe. The results are extrapolated to zero frequency
to obtain the DC conductivity. The measurements are taken over a
temperature range, typically from 1000°C to 1150°C. The overall

uncertainty is estimated to be +-5%.

Crystal Content: to be determined using Scanning Electron
Microscopy/Energy Dispersive Spectroscopy (SEM/EDS). This procedure
characterizes the microstructure of the glasses and permits analysis of
the glassy and crystalline phases using energy dispersive x-ray
spectrometry. This equipment permits determination of both the volume
fractions and compositions of crystalline phases in both as-melted and

heat treated glasses. The percentage of crystals is estimated by

6255
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examining several samples with regions of approximately one square

centimeter. The overall uncertainty is estimated to be +20%.

Redox state: to be determined using Mossbauer spectroscopy. This
procedure measures the effect of reduction/oxidation state on the glass

properties.

Asbestos: the composition and percentage of each asbestos form
(chrysotile, amosite, crocidolite) will be determined using either polarized

light microscopy (PLM) or scanning electron microscopy (SEM).

Copies of the non-standard procedures described above. are listed in the following

tables as non-SCQ, non-standard and are contained in OU1 TSWP.,
D.4.6 Characterization of Secondary Waste

The types of secondary wastes that are expected to be generated as a result of the
vitrification treatability study include the final vitrification product glass, any remaining
leachate from the PCT and TCLP tests, and the off-gases (and particulates) that are produced
during the vitrification process. As part of analysis performed during the optimization testing
or final characterization testing described above, all of these wastes will have been fully
characterized for handling, storage, and disposition purposes. No further testing will be
required. Further information on the management of residuals can be found in Section 11.0
of this TSWP. Unused leachate may also be mixed with feed materials during the 10 kilogram
mini-melter vitrification runs to minimize the amount of waste to be returned to the FEMP

from the treatability vendor.
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D.5 CRU3 TREATABILITY STUDY HEALTH AND SAFETY PLAN ADDENDUM

. Appendix E contains the OU3 Treatability Studies Health and Safety Plan. This
document has been developed under the OU3 lead health and safety plan, the CERCLA/RCRA
Unit #3 (CRU3) Health and Safety Plan. The OU3 Treatability Studies Health and Safety Plan

contains health and safety information which may apply to any treatability study conducted.

Table D.5.1 contains information which identifies potential hazards and procedure-
specific health and safety guidance for the vitrification treatability study. The vitrification
treatability study will be performed off-site. On-site activities include test media collection,_
packaging, shipping, and residual management and storage/disposition. The on-site activities
will be performed by asbestos-certified personnel using approved procedures and health and
safety plans (e.g., the CRU3 RI/FS Media Sampling Health and Safety Plan). Treatability
personnel will only observe the on-site activities. Therefore, the only health and safety
requirements applicable to the treatability personnel are general site requirements (e.g.,

training, medical, personal protection, and decontamination procedures).
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et A998
D.6 POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATEREQU! ;
OTHER CRITERIA TO BE CONSIDERED

The .ABARs identified for this project include regulations resulting from the
implementation of the Clean Air Act (CAA). The CAA’s objective is to protect and enhance
the quality of the nation’s air resources in order to promote and maintain public health and
welfare and the productive capacity of the population. ARARs for the Vitrification include
standards from the National Ambieht Air Quality Standards and for the National Emission
Standards for Hazardous Air Pollutants (NESHAPs) for all radionuclides except radon, radon,

and asbestos.

The Resource Conservation and Recovery Act (RCRA) also resulted in implementation
of regulations that have been identified as ARARs for the management of containers prior to
the treatability study and potentially to any new waste streams generated during this
treatability study. The goals of RCRA are to protect human health and the environment, to

conserve energy, and to reduce or eliminate the generation of hazardous waste. Promulgated

requirements under RCRA were identified as ARARs for this study for waste characterization, ‘

container management, and storage.

Requirements from the Toxic Substances and Control Act (TSCA) are also included as
ARARs for this action. TSCA authorizes U.S. EPA to establish regulations governing testing
of chemicals and substances, premanufacture notification for new substances and mixtures,
contro! of chemicals and substances that pose an imminent hazard, and reporting and record
keeping requirements. ARARs from the TSCA regulations identified for this treatability study

are for the storage of asbestos-containing materials.

Other standards from requirements such as DOE Orders and NEPA, identified as ARARs
or criteria to be considered (TBCs), include standards for radiation exposure, endangered

species protection, solid waste management, and radioactive waste management at Federal

facilities.

ARARs and TBCs are listed in the Table D.6.1, Potential Contaminant-Specific
Requirements, and Table D.6.2, Potential Action-Specific Requirements.
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‘ D.7 PERMIT INFOﬁMATION SUMMARY | .= 4 9q3

. As stated in Section 10.2 of the TSWP, according to CERCLA statutes, no permits are
required for treatability studies conducted entirely on site. CERCLA and a similar requirement
in the Amended Consent Agreement make it clear that the substantive requirements of the

appropriate permits, that would otherwise be required, must be submitted.

Table D.7.1 identifies the permits that would be required to obtain, the standards,
requirements, criteria or limitations that would have had to be met to obtain each such permit,
and provides an explanation of how the response action will meet the standards,
requirements, criteria or limitations. The substantive or technical requirements have been

integrated into the study-specific test design.

For treatability studies conducted off-site, CERCLA exemptions for permitting does not
apply to the vendor. The vendor or treatability laboratory must obtain all applicable local,
state, and federal permits. Any potential vendor which may be contracted to perform

treatability studies will supply cbpies of all relevant permits.
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D.8 RESIDUALS MANAGEMENT

. As discussed in Section 11.2 of the TSWP, the off-site treatability laboratory will be
responsible for collecting, segregating, packaging, and shipping the resulting test residuals
back to FEMP in accordance with the FEMP waste acceptance criteria. The estimated types
and quantities of vitrification treatability test residuals are presented in Table D.8.1. Residuals
generated from the vitrification study will be managed in accordance with Section 11.0 of the

TSWP. The vitrification treatability study may generate residuals in the following forms:

Glass formations from vitrification of ACM and glass;

Unformed glass;

Unused test media;

Sample materials (e.g., leachates) from the treatability analytical
laboratory; and

Used equipment (e.g., used crucibles and mini-melter), containers,

protective clothing, paper products, and other expendables.

The formed, unformed glass, and unused test media from the treatability study are
anticipated to be low-level waste which may be dispositioned under Removal Action 9 or

stored at the FEMP pending future disposition.

PCT/T CLP leachates from the proposed treatability study is anticipated to be disposed
of by placing the leachates back into the mini-melter process, if possible, or

packaging/shipping the leachates back to the FEMP.

Compactable contact wastes generated (e.g., used containers, protective clothing,
‘paper products, other expendables, debris) will be accumulated, packaged in drums, and
dispositioned by an approved site program or stored on-site until ultimate disposition is
determined by the OU3 final ROD. Any residuals determined to contain hazardous and low-
level radio active waste {(mixed waste) will be placed in drums, over-packed, and stored at the
FEMP pending disposition. The material will be managed according to CERCLA requirements

and the Site Treatment Plan (STP) will be consistent with those requirements.
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TABLE D.8.1 Estimated Treatability Study Residuals

Residual Description ' Estimated Quantity
Glass Formation : 50 kilograms
Unformed Glass Less than 1 kilogram
Unused Test Media 50 kilograms
Analytical Materials 50 kilograms
Compactable Contact Wastes 10-55 gallon drums
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VITRIFICATION OF MIXED WASTE 2

. As stated in Section 1.4.1 of this TSWP, Operable Unit 3 is responsible for the 3

- remediation of all containerized backlog mixed waste/debris at the FEMP. As required for the 4
extension of the national capacity variance for mixed waste to May of 1994 [58FR 28506 and 5
40 CFR 268.35(e)], the FEMP is making a good faith effort to locate treatment capacity for 6
disposition of this backlog waste (DOE 1993g). Any backlog waste which cannot be 7
dispositioned by the above effort will be dispositioned under the OU3 final ROD along with 8
any additional mixed waste and debris generated through remediation of OU3. 9
The Department of Energy is required by Section 3021 (b) of the Resource Conservation 10

and Recovery Act, as amended by the Federal Facilities Compliance Act (FFCA) to prepare a 11
 Site Treatment Plan describing the development of treatment capacities and technologies for 12
remediating mixed waste. All FEMP mixed w’aste is subject to the requirements of the FFCA 13

and the regulations of CERCLA. Development of the OU3 TSWP is being coordinated with 14

the site efforts to meet the FFCA milestones. 16

The backlog mixed waste is comprised of a wide variety of mixed waste streams and 16
is anticipated to represent the types of mixed wastes streams which may be identified during 17
site remediation. Consequently, treatment technologies developed for the remediation of 18
backlog waste streams should also be applicable to remediation-generated mixed wastes. 19

Backlog mixed waste represents less than ten percent by weight, approximately seven 20
million pounds, of the total backlog of radiologically contaminated waste at the FEMP. The 21
mixed waste inventory consists of 297 mixed waste streams which were declared hazardous 22
6because they contain listed contaminants or because they exhibit hazardous characteristics. 23

A significant portio'n of the backlog mixed waste is already being addressed by other 24
approved FEMP projects. A combined Removal Number 20/Closure Plan has been approved 26
by USEPA and OEPA to stabilize uranyl nitrate hexahydrate (UNH) inventories at the FEMP. 26
When completed, Removal Action 20 and RCRA closures of the Nitric Acid Tank Car, 27

Hazardous Waste Management Unit (HWMU) #9, and the HF Tank Car, HWMU #38, will have 28

I
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.,_trgéiéd 7épproximately 2.5 million pounds of the total backlog of mixed waste. This equates

to about 35% by weight of the total backlog of mixed waste.

Approximately 700 drum equivalents (DEs) of ignitable organic liquid mixed wastes 3

have been shipped to Oak Ridge for thermal destruction in the TSCA Incinerator and the 4
balance of ignitable organic liquids have been scheduled for shipment. In addition, 700 DEs 5
| of mixed debris are scheduled for shipment to a commercial landfill before May, 1994, as 6
allowed under the extension of the national capacity variance for mixed waste. These two 7
actions account for approximately nine percent of the total inventory of backlog mixed waste. 8
Miscellaneous waste totals less than one percent of the backlog mixed waste and includes 9
materials such as magnesium metal, organic solids, and wastes containing mercury. These 10
small quantity wastes will require separate treatment methods. 11
The balance of the total backlog of mixed waste (approximately 55% by weight) 12
requires treatment for RCRA metals only (28%), or RCRA metals and trace organics (27 %). 13
The proposed treatability test for OU3 mixed wastes will focus on the treatment, removal 14

and/or stabilization of the mixed waste streams contaminated only with RCRA metals (i.e.,

characteristic wastes). Mixed waste streams which are contaminated with RCRA Listed

Hazardous Wastes as defined in 40 CFR 261 are not proposed as test media for this phase 17
of treatability testing. The mixed waste streams proposed for this treatability test are | 18
described in Table E.2.1. If this test demonstrates that vitrification is an effective treatment 19
technology for waste streams contaminated with RCRA metals and radiological components, 20
an additional vitrification treatability test may be proposed to treat mixed waste streams 21
which contain RCRA metals and trace organic contaminants (the mixed waste streams (27 %) 22
described above). » 23

It is anticipated that vitrification treatability studies will be performed on mixed waste 24
streams in several phases. The scope of this proposed treatability study consists of Phase 26
I. Phase | has been divided into two stages at the bench-scale level. The first stage of Phase 26
lincludes vitrifying the mixed waste streams described above in crucible melts to optimize the 27
formation of glass. The second stage of Phase | will utilize the crucible melt results to 28
perform 10 kg mini meits. The 10 kg melts will be performed to collect performance and cost 29

data. Future proposed treatability testing (Phase Il) may include additional bench-scale testing

0298
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on mixed waste streams that are contaminated with RCRA metals and organic contaminants.
and/or pilot-scale testing. OU3 Treatability Programs will integrate with other vitrification

projects (e.g., OU4 and the MAWS project) currently performed at the FEMP.

Vitrification has been selected from Table 2.1 as a treatability study for mixed waste

contaminated with RCRA metals for the following reasons.

. Vitrification may demonstrated as a viab~le treatment technology for OU3
media (mixed waste streams) which currently have limited treatment
options.

. Vitrification has not yet been accepted as a Best Demonstrated
Accepted Technology (BDAT); consequently tests must be designed to
obtain data of sufficient quality and quantity to demonstrate equivalent

- technology.

. All eight RCRA metals were collectively present in the mixed waste
streams contaminated with metals, although no more than six of the
metals were present in any single waste stream. The desired treatment
technology would potenfially be able to simultaneously separate and/or
stabilize all of the RCRA metals. Although other extraction technologies
have the potential for separating these elements individually or in a
series of processes, no single extraction/separation process has been
dembnstrated for complete treatment of all RCRA contaminants.
Vitrification will potentially be able to simultaneously separate and/or

stabilize all of the RCRA metals.

The potential advantages for performing vitrification of FEMP mixed waste

contaminated with RCRA metals are:

. significant reduction in volume of contaminated media remaining for final
disposition;

. stabilization and containment of hazardoué constituents (metals) and
radionuclides;

- potential EPA acceptance of vitrification as a BDAT equivalent; and

. potential eventual disposition of treated wastes at a non-subtitle "C"_

landfill. . E
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E.1 TEST OBJECTIVES o '4993

Although the vitrification process is similar to that being tested for asbestos-containing
material (Appendix D), DOE proposes to perform studies with mixed waste which is estimated
to be less than five percent of the OU3 remediation waste. The objectives of Phase | of the

OU3 mixed waste vitrification studies are:

to determine compositions of mixed waste feed blends which can be
melted to form glass;

to determine if the glass formed stabilizes hazardous constituents as
evidenced by passing the TCLP test for hazardous constituents (RCRA
metals); and

to develop preliminary cost data and test parameters for subsequent

pilot-scale testing.

The OU3 mixed waste vitrification treatability study will consist of two stage at the

‘ bench-scale level:

Remedy Screening Bench-Scale Testing

Crucible melts will be conducted on varied blends of mixed waste/debris
to optimize blends for formation of glass. The wastes and blend ratios
will be based on analytical data and process knowledge of the wastes,
and prior experience of the vitrification laboratory. The total number of
waste blends is to be determined, but is not to exceed the minimum
number required to stabilize all OU3 wastes listed in Table E.2.1. After
feed blends are optimized, the selected feed blends will be prepared and
analyzed to establish hazardous constituent concentrations. Using these
feed blends, additional crucible melts will be made to form acceptable
glass. The off-gas stream will be analyzed and operating parameters will
be optimized for compliance with clean air regulations. The resulting

glass will be analyzed to establish material balances and leachability.
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g Remedy Selection Bench-Scale Testing

Based on results of the crucible melts described above, additional

laboratory tests will be made using a scaled-up melter facility which 3
accommodates batches of approximately ten kilograms and which has 4
capability for the continuous production of glass at a rate of ' 5
approximately 0.5 kilogram/hour. It is expected that several preliminary 6

melts will be needed to "fine tune" operating parameters for the up- 7
scaled melter. If initial characterization of the feed blends indicate that 8
certain elements/cqmpounds of concern are not present at or above 9
concentration levels listed in Table E.2.4, the feed blends may be spiked 10

with known concentrations so that material balances can be established 11

for all constituents of concern. As needed, separate tests will be 12
performed for each waste blend. 13

Upon completion of Phase | of the bench-scale studies, a cost/benefit analysis will be 14
completed. Based on the study results and cost analysis, a recommendation to proceed with 16

further testing will be given in the bench-scale treatability report. The OU3 vitrification of

mixed waste streams will attempt to integrate with several other FEMP vitrification projects

whenever possible. Future testing may utilize OU3 mixed waste as feed material and/or mixed 18
waste may be utilized in pilot-scale tests to form glass using the OU4 and/or MAWS facility 19
at the FEMP‘. OU3 efforts will be integrated with efforts of other operable units to achieve 20
common goals. 21
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The objective of the study is to collect performance data and develop process
inforhation for the vitrification of mixed waste. The study is intended to determine the
optimum blending and melting conditions to vitrify FEMP mixed waste to produce a glass.
The test must produce data to demonstrate that the glass produced is resistant to leaching
of hazardous constituents. This study deals only with bench-scale testing and will focus on
establishing optimum blends of mixed waste, optimum operating parameters for vitrification
of FEMP wastes, and on obtaining data demonstrating the effectiveness of vitrification of
hazardous constituents. If the data from bench-scale testing supports continued evaluation,
a pilot-scale testing plan may be initiated for scaled-up testing of the vitrification of mixed

wastes. If needed, the pilot-scale test design will be submitted prior to implementation.
E.2.1 Selection and Collection of Test Media

As described in the introduction to this appendix, part of the FEMP backlog mixed
wastes have (1) already been shipped to the TSCA Incinerator, (2) been scheduled for burial
at a commercial landfill in compliance 40CFR 268.35(e) and the extension of the national
capacity variance, or (3) are scheduled for treatment under Removal Action No. 20. This
treatability study will address treatment of approximately half of the remaining mixed wastes
(28% of the total backlog mixed waste) as shown in Table E.2.1. Separate treatment
methods will be needed for remaining 27-28% of the wastes which include wastes
contaminated with organics and RCRA metals, and the following, which together comprise
less than one percent of the backlog mixed waste total: magnesium metal, U,04 contaminated
with organics, organic solids, and wastes contaminated with mercury. Waste identifications
and Material Evaluation Form (MEF) numbers in Table E.2.1 are as presented in the Facility

Annual Hazardous Waste Report to the Ohio EPA.

As preéented in Table E.2.1, the wastes are grouped according to "Blend Groups"
which were established using criteria such as uranium or thorium content, chemical or
physical characteristics, process knowledge, and expected ease/difficulty of vitrification.
Wastes in Blend Groups 11-13 are expected to be easily vitrified and can be used as glass
forming additives to facilitate vitrification of waste Blend Groups 1-5. Blend Group 5 is

comprised of chloride salts which might cause equipment cont%ﬁ_)ination if used in high
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TABLE E.2.1 Prbposed Mixed Waste Blends for Vitrification

December 1993

<
% of
Waste Blend
Blend Weight Group
MEF# Waste ldentification Group ({Ibs) Total' %U %Th EPA Waste Code
Blend Group 1 - High Uranium
20046 Non-metallic miscellaneous samples 1 78 0.0% 20.2 D007
20047  Scrap salts and floor sweepings, low 1 507 0.2% 23.6 D004, D008
fluoride
20139 Samples, non-metallic 1 185 0.1% 50 DOOS
30036 Dust collector residues, high fluoride 1 1,213 0.5% 36.3 D006, D008
50063 Roasted MgF,, other material 1 6,174 2.0% 28.8 D004, D008
50081 Dust collector residues, pyrophoric 1 138 0.0% 40.5 D004, D008
60148 Scrap U0, high fluoride 1 242,466 92.3% 77.7 D004
50185 Scrap salt, high fluoride 1 12 0.0% 65.7 D009
50188 Scrap salts, high fluoride 1 4,153 1.6% 71.9 88(1)3 D007, DOOS,
50293 U,;0, for reoxidation 1 7.841 3.0% 81.7 D004
50349 Dust collector residues, high fluoride 1 192 0.1% 20 D008
50351 _ Dust collector residues, high fluoride 1 : 588 0.2% 625 D004, D008
Blend Group 1 Total Weight (lbs} 262,547
Blend Group 2 - Thorium
. 40122  Thorium trailer cake waste slurry 2 402 3.4% 0.01 D002, DOOS, D00S
40152 Scrap ThO,, high fluoride r 2 128 , 1.1% 19.8 DOOS
40181 Thorium nitrate solution 2 5,022 42.6% 41 D002, D007, D008
40185 Impure thorium nitrate solid 2 1,845 15.6% D001, D007, DOO8
40186 Impure thorium nitrate 2 4,405 37.3% D001, D007, D008
Blend Group 2 Total Weight (Ibs) 11,802
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Biend Group 3 Total Weight (Ibs)

71,173

[
% of
Waste Blend
Blend Weight Group
MEF# Waste ldentification Group (Ibs) Total' %U %Th  EPA Waste Code
Blend Group 3 - Low Uranium
383  X-ray fixer and developer 3 271 0.4% 0.01 DO11
594  Sodium hyposulfide 3 527 0.7% 0.01 DO11
developing solution
873 Spent fixer 3 1,347 1.9% 0.01 D011
1185 Type 028 fixer, CD-5 (developer) 3 524 0.7% DO11
1297 PC 49896 itek universal develope} 3 20 0.0% DO11
1751  Spent fixer 3 126 0.2% DO11
10003 Oily oxidizer sludge, high free metal 3 5,705 8.0%
20024 Scrap salts and floor sweep, low 3 2,233 3.1% 126 D007, D008
fluoride
20027 Dust collector residues, high fluoride 3 540 0.8% 38 D004, D011
20033 .Discard process residues 3 845 1.2% 1 D008
‘ 20035 Dust collector residues, high fluoride 3 1,231 1.7% 9.31 D007
20058 Dust collector residues, high fluoride 3 6 0.0% 2.08 D004, D008
30009 Scrap salts and floor sweepings, high 3 16,878 23.7% 14.3 D008
fluoride
30081 Discard process residues 3 851 1.2% 0.4 D002
40137  Unfired reduction charges and CaF, 3 2 0.0% 49.7 D001
50068 Non-oily sludge for roasting 3 30,881 43.4% 0.1 D001
50169 Non-oily sludge forroasting 3 445 0.6% 13 D007
50314  Scrap salts and floor sweepings, high 3 251 0.4% 3.39 D010
fluoride
50347 Discard process residue 3 395 0.6% 0.01 D001
503565 Discard process residue 3 8,095 11.4% 0.1 D001

e
Y
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TABLE E.’Z.‘.l‘ Proposed Mixed Waste Blends for Vitrification (Cont’d)

% of
Waste Blend
Blend Weight Group
MEF# Waste Identification Group (Ibs) Total' %U %Th EPA Waste Code
Blend Group 4 - Miscellaneous Debris
659 Lead and wood shavings 4 19 0.0% D008
817 Paint chips from sand filter, Water 4 389 1-.0% 0.01 D008
Plant
1271 Lead solder joints 4q 14,688 37.8% 0.01 Doos
1731 Lead 4 168 0.4% 0.01 Doos8
1987 Lead/lead seals 4 17 0.0% 0.01 DO08
20107 Contaminated non-burnables 4 601 1.6% 0.01 D008
30065 Contaminated non-burnables 4 15,081 38.8% Doo8
50031 Contaminated metallic filter elements 4 2,848 7.3% . 2 D008, D010
50358 Contaminated non-burnables 4 3,183 8.2% 0.01 D001
50361 Non-recoverable trash 4 603 1.6% 0.01 D009
50367 Non-recoverable trash 4 428 1.1% D008
50405 Non-recoverable trash 4 661 1.7% 0.01 D006, D007
50407 Non-recoverable trash 4 218 0.6% 0.01 D001
Blend Group 4 Total Weight {Ibs) 38,904
Blend Group 6 - Chioride Salts
50173  Salt sludge, chloride 5 10,670 28.5% ) D007
50174 Salt sludge, chloride 5 19,342 52.1% D007
50387 Salt sludge, chloride 5 713 1.9% 0.01 DO00S
50406 Furnace salt, chioride 5 6,486 17.5% 0.1 D004, D011
Blend Group 5 Total Weight (Ibs) 37,111
Blend Groups 1 - 5 Total Weight (Ibs) 421,537
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’ TABLE E.2.1 Proposed Mixed Waste Blends for Vitrification (Cont’d) :

% of
Waste Blend
Blend Weight Group
MEF# Waste ldentification Group (Ibs) Total® %U %Th  EPA Waste Code
Blend Group 11 - Filter Cake
10013  Sump cake 11 14,423 11.1% 0.01 D005, D007
20145  Wet sump or filter cake, oil 1 596 0.5% 1 D002, D007
contaminated
30060 Wet sﬁmp or filter cake, non-oily, 11 542 0.4% 7.26 D005
non-fluoride
50008 Sump cake, copper contaminated 11 81,151 62.6% 0.5 D001
50102 Process residues, trailer cakes, 11 118 0.0% 9.34 [n]0]o}:]
slurries
60165 Roasted off-site sump cake 11 32,917 256.4% 55.6 D007
Blend Group 11 Total Weight (ibs) 129,747
Blend Group 12 - Soil, Rock, Grit
' 538 Boring #1508 12 652 0.1% 0.01 DO06, D007, D008
539 Boring #1509 12 1,522 0.1% 0.01 D004, D006, D007,
D008
540 Boring #1512 12 728 0.1% 0.01 D004, D005, D006,
D007, D008, DO11
541 Boring #1613 - 12 410,382 39.0% 0.01 D005, D006, D007,
D008
542 Boring #1514 12 670 0.1% 0.01 D004, D005, DOOS,
D007, boo8
543 Boring #1515, from fire training 12 670 0.1% 0.01 D004, D005, DOOS6,
grounds D007, DOO8
545 Boring #1511 12 670 0.1% 0.01 D004, D005, DOOS,
D007
10022  Grit blast 12 626,893 59.6% 0.1 D008
20151 Contaminated bricks, soil, rocks, 12 1,026 0.1% 2 D004, D008, DO11
sand, etc.
30027 Contaminated soil, rocks, bricks, 12 6,314 0.6% 4.78 D004, DOOS, DOO7,
ceramics D008, D010, DO11
30039 Contaminated rocks, soil, no free 12 989 0.1% 1.67 DO11
liquids
30080 Uranium contaminated soil, rocks, 12 503 0.0% 1 D002, D004, DOO7,
etc. ‘ D008, D011

‘ Biend Group 12 Total Weight (lbs} 1,050,919
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TABLE E. sed Mixed Waste Blends for Vitrification (Cont’d)

% of
Waste Blend
Blend Weight Group
MEF# Waste Identification Group (Ibs) Tota!' %U %Th EPA Waste Code
Blend Group 13 - Carbonate Salts
2021 Barium carbonate 13 4,081 1.4% 0.01 D00S
10002 Scrap salts 13 16,903 5.7% 0.01 D005, D008
50177 Furnace sait, non-chloride 13 1,838 0.6% 59.1 D001, DOO4, DOOS8
50178 Furnace salt, non-chloride 13° 169 0.1% 33.8 DOO1
50180 Furnace salt, non-chloride 13 24,102 8.1% 131 D007, D008, D010
50323 Solidified furnace salts, non-chloride 13 246,357 82.7% 33.8 D004
50408 Furnace salt, non-chloride 13 4,486 1.5% D008, D010
Blend Group 13 Total Weight (Ibs) 297,936
Blend Groups 11-13 Total Weight 1,478,602
(Ibs)
Bold entries identify those waste streams which exceed 1% of the % of Blend Group Total category. These waste streams ‘

will be utilized as test media and are also identified in Table E.2.2

0298
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concentrations. As long as there is no significant corrosion impact, Blend Group 5 will be added
to each melt in a quantity equal to one percent of the total weight. For an individual waste
identified in the table, the number of containers of that waste may range from one drum to
hundreds of drums. The wastes shown in bold print represent quantities in excess of one percent
(by weight) of the total waste in the corresponding blend group. Certain constraints were necessary
to control costs as follows. Because of the large number of waste streams, orily the wastes which
exceed one percent of the total weight of the blend group (shown in bold in Table E.2.1) will be
sampled to represent each blend group. Furthermore, only one drum will be sampled to represent
all of the waste in all of the drums of that waste material. The wastes and quantities to be sampled

to represent each blend group are listed in Table E.2.2.
E.2.2 Operation Parameters and Optimizing the Test Design

Activities in this task will be directed toward the development of optimum feed make-up for

vitrification of OU3 wastes to a stable glass form which is sufficiently leach-resistant to allow

compliant land disposition under CERCLA. The initial characterization data obtained for the waste
samples will be used for selecting the blends used to (1) determine feed blends, (2) determine
hazardous constituent content and the need for "spiking" with additional constituents, and (3)
establish material balances. Waste minimization will be a prime consideration in make-up of the
blends. The use of chemical additives which cannot be achieved by substitution of other FEMP
hazardous wastes is to be avoided except whére specifically approved by the FEMP test

coordinator.
For each waste feed blend, operating parameters will be optimized to achieve:

. Formation of a glass which will pass the TCLP test for hazardous constituents
and radionuclides; and

. Compliance with clean air standards.

A flow-diagram illustrating the sequential steps in glass preparation and glass
characterization is given in Figure E.2.1. Initial and final characterization of the test media will be
performed along with analytical testing designed to evaluate the performance during operations.

Analytical testing for the vitrification of mixed waste is discussed in further detail in Section E.4,
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TABLE E.2.2 Wastes and Quantities To Be Sampled .
Blend Sample Weight
MEF# Waste identification Group {ibs)
50148 Scrap U308 high fluoride , 1 15
50293 U308 for reoxidation 1 15
50063 Roasted MgF,, other material 1 16
50188 Scrap salts, high fluoride A 1 15
50351 Dust collector residues, high fluoride 1 1%
40122 Thorium trailer cake waste slurry 2 156
40152 Scrap THO2 -high F 2 15
40181 Thorium nitrate solution 2 15
40185 Impure thorium nitrate solid 2 18
40186 Impure thorium nitrate 2 15
30009 Scrap salts and floor sweep high fluoride 3 15
50068 Non-oily sludge for roasting 3 15
50355 Discard process residue 3 15
60119 Qily sludge for oxidation - hi free metal 3 15
873 Spent fixer 3 15
10003 Oily oxidizer sludge, high free metal 3 15
20024 Scrap salts and floor sweep, low fluoride ) 3 15
20033 Discard process residues 3 15
20035 Dust collector residues, high fluoride 3 15
30081 Discard process residues 3 156
817 Paint chips from sand filter, Water Plant 4 20
1271 Lead solder joints 4 20
20107 Contaminated non-burnables 4 20
30065 Contaminated non-burnables 4 20
50031 Cont. metallic filter elements 4 20
50358 ° Contaminated non-burnable 4 20
50367 Non-recoverable trash 4 20
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TABLE E.2.2 Wastes and Quantities To Be Sampled (Cont’'d) :
Blend Sample Weight
MEF# ' Waste [dentification Group (ibs)
50361 Non-recoverable trash 4 20
50405 Non-recoverable trash 4 20
50173 Salt sludge, chloride 5 10
50174 Salt sludge, chloride ) 10
50387 Salt sludge, chloride 1) 10
50406 Furnace salt, chloride 5 10
10013 Sump cake 1 40
50008 Sump cake - copper contaminated 11 40
50165 Roasted off-site sump cake 11 40
541 Boring # 1513 12 40
10022 Grit blast . 12 40
2021 Barium carbonate 13 40
10002 Scrap salts . 13 40
50180 Furnace salt, non-chloride 13 40
50323 Solidified furnace salts non-chloride 13 40
50408 Furnace salt, non-chloride 13 40




OUS3 Treatability Study Work Plan (Rev. 0) E-16 December 1993

4908 1 | ®

FLOW SHEET

FEED BLEND
CALCULATIONS ’

l
FEED PREPARATION

VISCOSITY
F CONDUCTIVITY
RUN SMALL MELTS
IN CRUCIBLES ] - LEACHING (TCLP, PCT)

REDOX EFFECT

SELECT SUITABLE MICROSTRUCTURE
MINI-MELTER COMPOSITION

' PROCESSING RATES
MINI-MELTER RUNS COLD CAP FORMATION
FORMING

OFF-GAS
CHARACTERISTICS

FIGURE E.2.1 Sequential Steps for Glass Preparation
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E.2.2.1 Crucible Melts { &;%"4993

Crucible melts will be conducted on varied blends of backlog mixed waste/debris to
optimize blends for formation of glass. The wastes and blend ratios will be based on analytical
data and process knowledge of the wastes, and prior experience of the vitrification laboratory.
Table E.2.3 shows the tentative number of crucible melts planned to optimize parameters for
each of the waste blends. The total number of waste blends is to be determined, but is not
to exceed the minimum number required to stabilize all OU3 wastes identified in Table E.2.1.
After feed blends are optimized, the selected feed blends will be prepared and analyzed to
establish hazardous constituent c_oncentrations. Using these feed blends, additional crucible
melts will be made to form acceptable glass. The off-gas stream will be analyzed and
operating parameters will be optimized as needed to meet air emission standards. The
resulting glass will be analyzed for total metals and TCLP to establish material balances and

jeachability.
E.2.2.2 Mini-Melter

Based on results of the crucible melts described above, additional laboratory tests will
be made using a scaled-up (mini-melter) facility which accommodates batches of
approximately ten kilograms and which has capability for the continuous production of glass
at a rate of approximately 0.5 kilogram/hour. [tis expected that several preliminary meits will
be needed to "fine tune” operating parameters for the up-scaled melter. As needed, separate
tests will be performed for each waste blend. Each waste blend will be analyzed and if certain
elements/compounds of concern are not present at or above concentrations listed in Table
E.2.4, the feed blends may be spiked with known concentrations of constituents as described
in Table E.2.4, so that material balances can be established for all constituents of concern.
Samples of feed and product will be analyzed at ASL C. Product samples are will be analyzed
both for total metals {for material balance) and TCLP. Product samples will also be submitted

for the Savannah River Product Consistency Test (PCT).
The mini-melter runs wiil be used to collect data on processing parameters that cannot

be obtained from crucible melts alone. These runs will provide data on processing rates, cold-

cap formation, foaming, and off-gas characteristics. Processing rates will be determined in
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TABLE.E.2.3" Téntative Number of Crucible and 10 Kg Melts

Diluent

Melt No of Waste Blend Waste Blend

Group' Meits* Group No.2 Group No.® Purpose

Ax 5x #1-High Uranium 11,12,13 To optimize uranium loading

Bx 2x #2-Thorium 11,12,13 To optimize thorium loading based on

) uranium loading

Cx 2x #1 & #2 11,1213 To optimize loading of a uranium-
Uranium & thorium blend
Thorium

Dx 5x ‘ #1-Low Thorium 11,12,13" To optimize treatment of all backlog
and waste
(#1 & #2)

* ax TBD TBD

Ak 1k As for Optimized 11,12,13 Upscaled test of optimized conditions
Ax

Bk 1k As for Optimized 11,12,13 Upscaled test of optimized conditions
Bx :

Ck 2k As for Optimized 11,12,13 Upscaled test of optimized conditions
Cx

Dk 2k As for Optimized 11,12,13 Upscaled test of optimized conditions

: Dx

! X = crucible melt, K = 10 kg mini melter.

As long as there is no negative impact, waste blend #5 is to be added to each melt in a quantity equal
to 1% of the total weight.

Equal amounts from each blend group except that barium carbonate (from blend group #13) is not to
exceed 1% of total blend weight.

Four contingency crucible melts may be made based on resuits from tests Ax through Dx.
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TABLE E.2.4 Contaminants of Concern and Potential Spiking Levels

Potential Spiking

Waste Code Element/Compound : Levels (ug/Kg)
N/A Uranium . N/A
N/A Thorium N/A
D004 Arsenic 100
DOOS Barium 2000
DOO06 Cadmium 50
D007 Chromium 100
DoOo8 Lead 30
D009 Mercury 10
D010 Selenium 50
DO11 Silver 100
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terms of both kilogram/hour of feed material fed to the melter and kilogram/hour of glass

produced. Cold-cap formation is the accumulation of unmelted feed on top of the glass pool

which occurs at high feed rates and ultimately limits the maximum throughput that is- 3
achievable. Foaming events will be recorded if they occur together with current process 4
parameter méasurements. These include temperature, current, and voltage readings, feed &
rates, and concentrations of significant species in the off-gas steam. Species in the off-gas 6
may include trace organics, oxides of nitrogen (NOx), hydrofluoric acid (HF) and oxides of 7
sulfur. Such data will be necessary for large-scale demonstrations of vitrification systems. 8
E.2.3 Process Design and Comparative Analysis 9

The data obtained from thé crucible melts and mini-melter runs will help provide the 10
technical and economic basis for scale-up studies for the vitrification of FEMP wastes. The 11
technical assessment will include an analysis of the effect of glass composition on key glass 12
properties (viscosity, electrical conductivity, and leach resistance) and, therefore, the likely 13
achievable waste loadings that are consistent with processability and leach resistance 14

constraints.

Preliminary waste form criteria for the vitrified material will be developed based on the 16
data obtained and model studies and assessments performed. The process assessments 17
performed and the preliminary waste form criteria developed will be documented in the reports 18
described in Section 13.0 of the TSWP. : 19
E.2.4 Implementation 20

Implementation requirements and logistics will be assessed. The effects of meeting 21
the As Low As Reasonably Achievable (ALARA) and shielding requirements on the melter 22
design and construction, special handling systems and fugitive emissions control will be 23
incorporated in this evaluation. Both technical and cost considerations will be incorporated 24
into the development and assessment of the implementation requirements. 26

0356
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E.3 TEST EQUIPMENT AND MATERIALS' , == 4993~ :

The major operations of this test are intended to be performed at an off-site treatability
laboratory. The activities include mixed-waste and glass analysis and characterization, glass
melting, standard leach tests on the vitrified product, analysis of the materials and leachates,

and end-product characterization. The equipment for these studies is listed in Table E.3.1.

Initial tests to optimize feed blends will use small scale (400-500 gram) crucible
melting facilities in preparation for larger-scale continuous melts. A joule-heated ceramic mini-
melter Will be used for the up-scaled melts at the treatability laboratory. The mini-melter will
have a capacity of about six liters and is capable of producing glass on a continuous basis at
a rate of approximately 0.5 kilogram/hour. The melter will provide an enclosed feed system
capable of accepting feed slurries or solids to accept the various physical forms of FEMP
- mixed waste. The mini-meiter will be capable of processing iow-level radioactive waste feeds.
A similar system has been used in tests of FEMP Pit Waste from the FEMP OU1. Other
features of the melter include lid heaters that allow operation with either a hot or cold top and
an off-gas system incorporating an oil scrubber and a three-stage High Efficiency Particulate
Air (HEPA) filter assembly and off-gas monitoring. Standard glass characterization techniques,
including viscosity, conductivity, and microstructure determination using SEM-EDX will also

-sbe performed by the vendor.

The treatability analytical laboratory will be used to dissolve and analyze mixed waste
samples. Facilities in this laboratory include a microwave oven for acid solubilization of solid
samples, ion chromatography equipment, direct current plasma (DCP), atomic absorption (AA)
and inductively coupled plasma-mass spectrometers (ICP-MS) that.can provide a complete
analysis of the inorganic components of the samples and can detect radionuclides, such as
uranium, thorium, and plutonium in the parts per trillion range. Standard laboratory equipment
including ovens, balances, sieves, and additional equipment for physical characterization of
the samples are available. Modern radioactive counting equipment is also available in the
laboratory for analysis of low levels of the radionuclides. Analysis of the leachate solutions

will be carried out in the analytical laboratory.
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Table E.3.1 List of Equipment

LRC R

December 1993

Equipment/Instrument

Application

Glove Box

ASTM Sieves

Flasks, balances, ram

Sandbath, microwave

DC-Plasma Spectrometer

Dionex fon Exchange Chromatograph
Dohrmann TOC-Analyzer

Inductively Coupled Plasma-Mass Spectrometer
Germanium Spectrometer with Marrinelli beaker

Deltech Furnace, clay crucibles, platinum spindles and graphic
casting molds: temperature and power measuring devices, heaters

Joule-heated continuous ceramic melter

viscometer, furnace
Conductivity measuring {(Hewlett Packard Bridge furnace) Device
Scanning Electron Microscope with Energy Dispersive Analyzer

Rotary Agitator, zero-headspace extraction vessel, pH meter, oven

radioactive sample preparation
particle size analysis

density determination

sample sludge dissolution for analysis
inorganic analysis

anion analysis

total organics analysis

radionuclide analysis

Gamma counting

prepare crucible melts

continuous melting
{vitrification)

viscosity measurements
conductivity measurements
PCT tests

TCLP tests
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E.4 SAMPLING AND ANALYSIS PLAN ADDENDUM , | : - -4993

Section 6.0 of the TSWP describes the modifications to the OU3 RI/FS Work Plan
Addendum SAP. The sampling and analysis described in Section 6.0 is generic and applicable
to any treatability study performed for the OU3 Treatability Program. Section 6.0 presents
general pfotocols and procedures which may be implemented in full or in part by any study
conducted. This Sampling and Analysis Plan Addendum presents the detailed protocols and
procedures that will be used to collect data during the Vitrification of Mixed Waste Treatability

Study.
E.4.1 Data Quality Objectives

The development of the DQO for the Mixed Waste Vitrification Treatability Study, in

accordance with the SCQ eight-step process, is summarized in the following subsections.
E.4.1.1 Problem Statement

Remediation of hazardous waste is driven by RCRA and CERCLA regulations. The
national lack of treatment capacity for treatment of mixed waste has resulted in the
accumulation of mixed waste at the FEMP as well as at other DOE facilities. Under the
Amended Consent Agreement, OU3 is responsible for treatability testing for the FEMP's
backlog mixed waste as well as for any mixed waste to be generated by remediation under

the ROD for QU3.

Vitrification is the process of melting silica-containing material at a very high
temperature to form a non-porous solid (glass) which can immobilize and contain the material
contained in the glass. Since the CERCLA decision-making process places large emphasis on
reduction in toxicity, mobility, and/or volume of the contaminants, vitrification has been

identified as the focus of this study.

Currently, the MAWS program is conducting a treatability study for the.vitrification of
QU1 pit waste and OU4 residues from the K-65 Silos. OU3 may i‘ntegr‘ate with the MAWS

e
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\ﬁ'tré(g(ion study wherever feasible to avoid duplication of effort and expense and to share
all applicable data.

E.4.1.2 ldentification of a Decision that Addresses the Problem

The decisions to be made during the conductance of this treatability study include:
whether the OU3 mixed waste can be used as a feed material to form glass during the
vitrification process; whether there is a significant volume reduction of OU3 mixed waste;
whether complete melting of the mixed waste occurs; whether immobilization and
containment of hazardous constituents and radionuclides is accomplished; and whether

thermal destruction of trace organics is complete.
E.4.1.3 Identification of Inputs that Affect the Decision

The inputs required to make a decision concerning the feasibility of the treatability
study include but are not limited to: extent to which product glass immobilizes hazardous
constituents, extent of volume reduction, and performance of the glass product in TCLP and

PCT leachability testing.
E.4.1.4 Specification of the Domain of the Decision

In this treatability study, the media will define the domain to which the decision will
be applied. The media included in this treatability study represent most of the backlog mixed
waste at the FEMP. ‘

E.4.1.5 Development of Logic Statements

The major use of this data will be to determine the effectiveness of this treatability
study on the media and contaminants of concern. The purpose of the bench-scale testing is
to determine if the treatment technology is feasible, to attempt to optimize the process to
determine the best that this technology can perform consistently, and whether the treatment
technology is cost effective for the FEMP. The criteria for a successful treatability study

includes (1)the development of operating parameters which enable vitrification of blends of
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mixed wastes of concern to form a glass which resists leaching of radiological mws' '

. constituents; (2) demonstration that off-gas streams meet emission standards. If this can be

determined at the bench-scale level, the treatability study has the potential to proceed to the

pilot-scale leve! for more detailed evaluation.
E.4.1.6 Establishment of Constraints on Uncertainty

The purpose of this step is to establish an acceptabie probability of making anincorrect
decision based on study findings. For the treatability studies, a decision error would be the
selection of an inappropriate treatment technology. A false positive error would be‘ the
selection of a treatment technology, based on the results obtained in the bench-scale study,
that is not truly effective on either OU3 media or the contaminants of concern. A false
negative error would be to disregard a treatment technology, based on the results obtained
in the bench-scale study, that could prove effective in treating OU3 mixed waste. At this
stage of the treatment study, the consequence of a decision error could be increased cost
and/or loss of credibility as well as schedule slippage in a worst case assumption. In the case
of a false positive error, the consequence would be continuing the study into the pilot-scale
level which could be costly and when/if the study then proved to be ineffective, could affect
the credibility of the FEMP. In the case of a false negative error, the consequence could be
having to begin another treatability study with a different technology which could delay final
remediation. While neither error is desirable, a false negative error is considered somewhat
greater concern because of the potential of discarding effective treatment technologies that
could result in cheaper, more effective disposition of wastes. Because the treatability study
is only at the bench-scale level at this point, it is assumed that any false positives may be
discovered at the pilot-scale level. The level of concern increases in the magnitude of both
types of errors because, in the case of a false negative, only treatability studies that prove to
be even effective against OU3 contaminants of concern will proceed into the pilot-scale study
and a treatability study that shows to be highly effective, in the case of a false positive, could

displace a technology that is in effect a better choice.
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ﬁeifélobment of a Cost-Effective Design for Obtaining Data

The bench-scale study for vitrification will be divided into two phases: 2
Remedy Screening Bench-Scale Testing, Phase / 3
Crucible melts will be conducted on varied blends of mixed waste/debris , 4
to optimize blends for formation of glass. Quantitative data generated 6
by these tests will establish whether acceptable-quality glass can be 6
produced from the OU3 mixed waste listed in Table E.2.1 while 7
maintaining air quality standards. 8
Remedy Selection Bench-Scale Testing, Phase Il s
Based on results of the crucible melts described above, additional 10
laboratory tests will be made using a scaled-up melter facility which 11
accommodates batches of approximately 10 kilograms and which has 12
capability for the continuous production of glass at a rate of 13

approximately 0.5 kilogram/hour. Itis expected that several preliminary

melts will be needed to "fine tune” operating parameters for the up-

scaled melter. Samples of feed and product will be analyzed at ASL C. 16

Product samples are to be analyzed both for total metals and TCLP. , 17

Product samples are also to be submitted for the Savannah River 18

Product Consistency Test (PCT). Material balances will demonstrate the 19

effectiveness of the technology. 20

After the vitrification process has been optimized, it will be important to characterize 21

the leachability of the vitrified material to determine the effectiveness of the treatment study 22
on all of the contaminants of concern. Due to the importance of this information in making 23

final decisions about the treatment study, this data must be a high quality level ASL C/D (ASL 24

E will be used for non-standard methods). _ © 26

During the optimization process of both the crucible melts and the 10 kilogram meiter 26

studies, however, the level of QA/QC may be lower, ASL A or B (ASL E will be used for non-
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standard methods), because this data will be used to measure ongoing conditions or to

. "tweak" the process, not to make any final decisions.

Precision will be assessed through the use of duplicate or triplicate sampling- or
analyses during the remedy selection study. Accuracy will be evaluated through the
establishment of a routine program involving the assessment of analytical results for method
blanks, matrix spike/matrix spike duplicates, and laboratory control samples as directed in the
SCQ. Sensitivity will be monitored through the achievement of specified detection limits and
quantitation limits as summarized in Section 7. Completeness will be assessed based on the
percentage of usable data points from the total set of data points collected. Pursuant to the
SCQ, completeness is expected to be at least 90%. If sufficient valid data points are not
obtained to meet project objectives, additional sampling and analysis may be considered.
Comparability will be maintained through the use of standard sampling, analytical, and

verification and/or validation procedures.
E.4.1.8 Summary

To support the above approach, ASLs A though E will be required, with the
optimization process of remedy selection phases expected to be mostly ASL A or B. The
characterization analyses both before and after treatment is expected to be ASL C, with 10%
ASL D for confirmation, to allow for use in the OU3 Feasibility Study risk assessments as well
as to allow for validation of the treatment study. Any non-standard procedures used for
evaluation of the treatment technology would be performed at ASL E. The analytes of
concern for the vitrification study include arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, uranium, thorium and various organic contaminants as shown in Table E.2.4.
Laboratory QA/QC types and frequencies shall follow those prescribed in the SCQ. All non-

standard methods shall include similar types and frequencies of QA/QC samples.
E.4.2 Field and Laboratory Sampling

A total of 43 waste streams will be sampled and shipped to the treatability vendor for
treatability testing. The waste streams and quantities to be s_hipped are identified in Table
E.2.2. The quantities were selected based on anticipated consumption, possible heterogeneity

and need to size-reduce/homogenize, and the possible need for continge‘nj_:y, melts. These 43
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wastes were selected because they represent more than 1% of the total weight of the blend

group. Regardless of the number of drums of a specific waste in the inventory, only one drum

of that waste will be sampled. Samples of the 43 wastes will be analyzed before shipment.

E.4.3 Initial Characterization

Analytical data from the samples taken before shipment will be supplied to the
treatability vendor and will be used to determine (1) the quantities of each blend group to be
used in crucible melts to optimize uranium/thorium loading, and (2) which contaminants of
concern may need to be spiked into the test materials. Table E.4.1 lists the initial
characterization test parameters, numbers of samples, analytes, and ASLs. The data will also
be compared to final characterization data obtained on the final product to evaluate the

effectiveness of the vitrification process on immobilizing the mixed waste.

As discussed in Section 6.3.1 of the TSWP, it is anticipated that three samples may
be analyzed from each mixed waste feed blend for the initial characterization. In situations
where one or two samples meet the data needs of the study, the quantity of samples may be
adjusted. Other initial characterization testing required for performing the vitrification
treatability study, which are considered to be non-standard, non-SCQ approved procedures

include:

Media Composition: after acid digestion of the media using either heat
or microwave, the solutions will be analyzed by Direct Coupled Plasma
Emission Spectroscopy (DCP-ES), inductively Coupled Plasma Mass
Spectrometry (ICP-MS), ion chromatography, and ion selective electrode
to determine the weight percent composition of the media. The overall
uncertainty associated with DCP-ES analysis is £5%, that for ion
chromatography and ion selective electrode analysis is + 10%, and the

uncertainty for ICP-MS, is estimated to be +£2%.

Specific Gravity: determined by weighing a known volume of the
sample and determining the weight/volume ratio following the ASTM
D854-83 procedure. Tests will be carried out on wet (as received)

Ta T . )
03 1 ‘73 samples and oven-dried (110 + 5°C) for at least 12 hours. The
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_ 4993 - expected Uncertainty is estimated to be within a standard deviation of
0.021 g/cm?, as described in ASTM D854-83.

Carbon Content: measured using a Dohrmann DC-80 Carbon Analyzer 2
attached with a 183 Boat Sampling Module (BSM). This system is 4
capable of measuring the total carbon (TC), total organic carbon (TOC), 5
and the inorganic carbon (IC) content. The estimated analytical error of 6
measuring the carbon content on solid material to be within £10%. 7
Thermogravimetric Analysis: weight loss data will be obtained by 8
heating representative samples of the media: 110°C for 18 hours; 9
450°C for four hours; and 1150°C for four hours. Programmable 10

Deltech furnaces will be used for the weight loss measurements 11
assuring control of time and heating rates. The estimated analytical 12

error is £5% which is due to errors in weighing. 13

Copies of the non-standard procedures afe contained in Treatability Study Work Plan
For Operable Unit 1, November 1992 (OU1 TSWP).

E.4.4 Optimization of Test Parameters 16

Although the vitrification treatability study will be conducted in two phases (crucible 17
melts and 10 kilogram mini-melter), the testing for optimization of the test parameters remain 18
the same. Samples may be spiked only for the mini-melter_ tests. The optimization 19
parameters include the estimated number of samples, analytes, procedures and methods, 20
objectives of the testing, and the analytical support levels. Tests involved in optimization are 21
summarized in Table E.4.2. Activities during this task will be directed toward the monitoring 22
of test conditions and "tweaking” those conditions to optimize the vitrification test process. 23
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E.4.5 Final Characterization

After the crucible melt phase and the 10 kilogram melter phase of this treatability 2
study, both the chemical characterization and leachability testing of the final product will be 3
performed. The test parameters for the final characterization are given in Table E.4.3. The 4
parameters include the estimated number of samples, analytes, procedures and methods, &
objectives of the testing, and the ASLs. These characterization studies will provide the data 6
necessary to 1) evaluate the effectiveness of using OU3 mixed waste blends to form glass, 7
2) evaluate the effectiveness of the vitrification process on immobilizing OU3 mixed waste 8
(the test media), and 3) to determine the handling, storage, and disposition requirements for 9
the final product. To establish material balance, the final product will be analyzed for TCLP 10
and total metals. . 11

As with the initial characterization, the nature and concentration of contaminants of 12
each melt will be determined by performing a variety of analytical tests. Samples will be 13
taken for final characterization as listed in Table E.4.3. Correlations and trends in the initial 14

data collected will help focus the scope of final characterization. The scope of final

characterization may be modified based on data collected from prior analyses to achieve a

more efficient and effective sampling program. For this treatability study, the glass will also 17
undergo both TCLP and PCT leaching with the leachate being analyzed for the analyte list 18
given in Table E.2.4. 19
Other final characterization testing required for performing the vitrification treatability 20

étudy, which are considered to be non-standard (non-SCQ approved) procedures include: 21
Savannah River Product Consistency Test (PCT): this test is the present 22

standard for high-level waste glasses. This test evaluates the relative 23

chemical durability of glasses by measuring the concentration of the 24

chemical species released from crushed glass (75-150 microns) to the 26

test solution (deionized water in this case) at 90°C. All tests are 26

conducted in triplicate with a standard glass included in each test batch. 27

The overall uncertainty in the test results is estimated to be £15%.
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In addition, data from this test will permit direct comparison of the glass

leaching behavior with that of high-level nuclear waste glasses.

Media composition: as described in Section E.4.2, the analytical testing 3
‘will be performed on the leachate solutions from both the TCLP and PCT 4
tests. ' 5
. Viscosity Measurement: to be measured from the calculation from 6
measurements of the torque and rotation speed of a spindle attached to 7
a Brookfield viscometer. Measurements are taken over a range of 8
temperatures, typically from 1000°C to 1150°C. The overall 9
uncertainty is estimated to be + 10%. 10
Conductivity Measurement: to be determined by measuring the 11
resistance of the glass melt as a function of frequency using a calibrated 12
platinum electrode probe. The results are extrapolated to zero frequency 13

to obtain the DC conductivity. The measurements are taken over a

temperature range, typically from 1000°C to 1150°C. The overall

uncertainty is estimated to be +-5%. ’ 16
. Crystal Content: to be determined using Scanning Electron 17
Microscopy/Energy Dispersive X-ray Spectroscopy (SEM/EDS). This 18
procedure characterizes the microstructure of the glasses and permits 19
analysis of the glassy and crystalline phases using energy dispersive x- 20
ray spectrometry. This equipment permits determination of both the 21
volume fractions and compositions of crystalline phases in both as- 22
melted and heat treated glasses. The percentage of crystals is 23
estimated by examining several samples with regions of approximately 24
one square centimeter. The overall uncertainty is estimated to 25

be +20%. 26
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Redox state: to be determined using Mossbauer spectroscopy.” This -
procedure measures the effect of reduction/oxidation state on the glass

properties.

Copiés of the non-standard procedures described above are listed in the following

tables as non-SCQ, non-standard and are contained in QU1 TSWP.
E.4.6 Characterization of Secondary Waste

The types of secondary wastes that are expected to be generated as a result of the
vitrification treatability study include the final vitrification product glass, any remaining
leachate from the PCT and TCLP tests, and the off-gases (and particulates) that are produced
during the vitrification process. As part of analysis performed during the optimization testing
or final characterization testing described ‘above, all of these wastes will have been fully
characterized for handling, storage, -and disposition purposes. No further testing will be
required. Further information on the management of residuals can be found in Section 11.0
of this TSWP.
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E.5 OU3 TREATABILITY STUDY HEALTH AND SAFETY PLAN ADDENDUM 3

. Appendix F contains the OU3 Treatability Studies Health and Safety Plan. This
document has been developed under the OU3 lead health and safety plan, the CERCLA/RCRA
Unit #3 (CRU3) Health and Safety Plan. The OU3 Treatability Studies Health and Safety Plan

contains health and safety information which may apply to any treatability study conducted.

Table E.5.1 contains information which identifies potential hazards and procedure-
specific health and safety guidance for the vitrification treatability study. The vitrification
treatability study will be performed pff-site. On-site activities include test media collection,
packaging, shipping, and residual management and storage/disposition. Treatability personnel
will only observe the on-site activities. Therefore, the only health and safety requirements
applicable to the treatability personnel are general site requirements (e.g., training, medical,

personal protection, and decontamination procedures).
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E.6 POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS; '

OTHER CRITERIA TO BE CONSIDERED

The ARARs identified for this project include regulations resulting from the
implementation of the Clean Air Act (CAA). The CAA’s objective is to protect and enhance
the quality of the nation’s air resources in order to promote and maintain public health and
welfare and the productive capacity of the population. ARARs for the OU3 Vitrification
include standards from the National Ambient Air Quality Standards and for the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) for all radionuclides exceptradon,

radon, and asbestos.

The Resource Conservation and Recovery Act (RCRA) also resulted in implementation
of regulations that have been identified as ARARs for the management of containers brior to
the treatability study and potentially to any new waste streams generated during this
treatability study. The goals of RCRA are to protect human health and the environment, to
conserve energy, and to reduce or eliminate the generation of hazardous waste. Promulgated
requirements under RCRA were identified as ARARs for this study for waste characterization,

container management, storage and land disposal.

Under the NCP, ARARs apply only to on-site activities. However, these ARARs are
applicable requirements for the off-site vendor performing treatability tests. The vendor is
responsible for obtaining all applicable permits. All materials will be packaged in DOT

approved containers and shipped in conformance with applicable DOT regulations.

Other standards from requirements such as DOE Orders and NEPA, identified as ARARs
or criteria to be considered (TBCs), include standards for radiation exposure, endangered
species protection, solid waste management, and radioactive waste management at Federal

facilities.

ARARs and TBCs are listed in the Table E.6.1, Potential Contaminant-Specific

Requirements, and Table E.6.2, Potential Action-Specific Requirements.
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E.7 PERMIT INFORMATION SUMMARY oo = 4993 _

As stated in Section 10.2 of the TSWP, according to CERCLA statutes, no permits are
required for treatability studies conducted entirely on site. CERCLA and a similar requirement
in the Amended Consent Agreement make it clear that the substantive requirements of the

appropriate permits, that would otherwise be required, must be submitted.

Table E.7.1 identifies the permits that would be required to obtain, the standards,
requirements, criteria or limitations that would have had to be met to obtain each such permit,
and provides an explanation of how the response action will meet the standards,
requirements, criteria or limitations. The substantive or technical requirements have been

integrated into the study-specific test design.

For treatability studies conducted off-site, CERCLA exemptions for permitting does not
apply to the vendor. The vendor or treatability laboratory must obtain all applicable local,
state, and federal permits. Any potential vendor which may be contracted to OU3 to perform

treatability studies will supply copies of all relevant permits.
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E.8 RESIDUALS MANAGEMENT

As discussed in Section 11.2 of the TSWP, the off-site treatability laboratory will be
responsible for collecting, segregating, packaging, and shipping the resulting test residuals
back to FEMP in accordance with the FEMP waste acceptance criteria. The estimated types
and quantities of vitrification treatability test residuals are presented in Table E.8.1. Residuals
generated from the yitrification study will be managed in accordance with Section 11.0 of the

TSWP. The vitrification treatability study may generate residuals in the following forms:

Glass formations from vitrification of mixed waste;

. Unformed glass;
Unused test media;
Sample materials (e.g., leachates) from the treatability analytical
laboratory; and
Used equipment (e.g., used crucibles and mini-melter), containers,
filters, traps, protective clothing, paper products, and other

expendables.

The formed, unformed glass, and unused test media from the treatability study are
expected to be low-level mixed-waste solids which will be returned for storage at the FEMP

pending future disposition.

PCT/TCLP leachates from the proposed treatability study are to be packaged and
returned to the FEMP.

Compactable contact wastes generated (e.g., used containers, protective clothing,
paper products, other expendables, debris) will be accumulated, packaged in drums, and
shipped to the FEMP for storage on-site until ultimate disposition is determined by the OU3
final ROD.

10
11
12
13
14

15

16
17

18

19

20

21
22
23

24




OU3 Treatability Study Work Plan (Rev. 0) E-52 December 1993
S —4993 o

TABLE E.8.1 Estimated Treatability Study Residuals

Reéidual Description Estimated Quantity {pounds)
Glass Formation 250

Unformed Glass 50
Compactable Contract Waste 500

Analytical Samples, Rinseate, etc. 500

Unused Test Media 1000
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F.1_BACKGROUND INFORMATION
F.1.1 FEMP Site History

The Fernald Environmental Management Project (FEMP) is located in southwestern
Ohio, approximately 17 miles northwest of downtown Cincinnati near the communities of
Miamitown and Ross, Ohio. Of the total site area of 1,050 acres, 850 acres are in Crosby
Township of Hamilton County and 200 acres are in Ross and Morgan Townships of Butler

County, Ohio.

The FEMP is owned by the United States Department of Energy and operated by the

Fernald Environmental Restoration Management Corporation (FERMCO).

The FEMP was built in 1951 and full operation began in 1953. The purpose of the
facility was to establish an in-house integrated produbtion complex for processing uranium and
its compounds from natural uranium ore concentrates for use in government defense
programs. A wide variety of chemical and metallurgical process steps were used. The

present mission focuses on waste management and environmental restoration.
F.1.2 Operable Unit 3 History

Operable Unit 3 encompasses the former production area of the FEMP and associated
facilities and equipment. The production area contained all of the buildings and machinery
used to produce uranium and its products from the raw materials. Processes conducted
included conversion of uranyl nitrate to uranium tetrafluoride and conversion of uranium
hexafluoride to uranium tetrafluoride. The uranium tetrafluoride was then reduced by Heating
itin the pres-ence of magnesium. Uranium metal resulted. The metal was theAn cast into the

shapes which were used by the Department of Defense and Department of Energy.

Because of the similarities in general activities, original construction materials and
processes at the FEMP, a base group of potential contaminants applicable to all process-

related components has been identified: uranium, asbestos, lead, PCBs, and mercury. The

same base group of potential contaminants applies to most non-process related components
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also. However, administrative buildings are not expected to contain significant Iev;e!s‘ofv; A

hazard substances.
F.1.3 0oU3 Treatability Studies Health and Safety Plan

The OU3 Treatability Studies Health and Safety Plan complies with the OSHA
requirements of 29 CFR 1910.120 as it discusses the health and safety issues related to
performance of treatability studies. This plan supplements and expands upon the OU3 Health
and Safety Plan. This Health and Safety Plan contains general information relevant to all of
the treatability studies. Study-specific information is contained within the treatability study-

specific appendices. Specifically, this plan provides the following:

Controls for the prevention of occupational accidents and injuries;
Communication to all employees involved with the project with regard to
foreseeable safety and/or health hazards; and

The mechanism(s) necessary for minimization of exposure risk to hazardous

substances and unsafe conditions.
F.1.4 Scope of OU3 Treatability Studies

Perform treatability studies to determine technology feasibility on OU3
media and contaminants.
Perform treatability studies to determine if technology can meet

predetermined cleanup goals and criteria.
F.1.5 Goal of OU3 Treatability Studies

Data from treatability studies aids detailed analysis of alternatives performed
during the Feasibility Study.
Data from treatability studies aid in the selection of the final remedial

alternatives within the Record of Decision document.
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‘4993 Once the remedy has been selected Remedial Design/Remedial Action 1
‘ (RD/RA) treatability studies can be performed to aid in the implementation 2 ‘
of the remedy. ‘ 3
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F.2 HEALTH AND SAFETY RESPONSIBILITIES a_ 51.”4998 — 1

F.2.1 Manager of Compliance for Occupational Safety and Health

Responsible for overall Construction Safety and Health-related

activities/issues for the site.
F.2.2 CRU3 Environmental Health and Safety Manager

Responsible for implementation and audit of all RI/FS safety programs.
Acts as the single point contact for all Environmental, Safety, Industrial

Health, Fire, and Radiological issues.
F.2.3 Treatability Study Project Manager

Directs all project activities associated with treatability studies.
Ensures compliance with all regulations and standards as they affect the

project.
F.2.4 Treatability Personnel

Responsible for knowing and understanding the OU3 Treatability Studies
Health and Safety Plan, as is evidenced by the signing of the "compliance
sign-off" contained in section F.13. The OU3 Treatability Studies Health
and Safety Plan compliance sign-off only needs to be signed once.
Responsible for knowing and understanding the treatability study-specific
appendix for each treatability study they will be working on as evidenced
by the signing of the "compliance sign-off” contained in each appendix.

- Responsible for complying with all safety requirements necessary to protect
themselves, other workers, and the environment as directed by the CRU3

Environmental Health and Safety Manager.
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." Resgégsiple for seeking guidance from their immediate supervisor or field 1
4993 lead in the event there is any question or uncertainty about the safety of a 2 ‘
treatability study project. 3
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F.3 GENERAL SAFETY REQUIREMENTS

= 4993

F.3.1 Permits and Postings
F.3.1.1 Permits

Permits shall be posted in accordance with policies RPR 3-1 and SPR 2-13, both found

" in ESH-1-1000, Comprehenéive Environmental Occupational Safety and Health Program.

Prior to the implementation of project specific work, issuance of the following FERMCO

permits may be required:

FERMCO Work Permit (Form FS-F-2939);

- Construction Excavation/Penetration Permit (Form FSF-F-2711);
Radiological Work Permit (Form FMPC-ES&H-1372);
Confined Space Evaluation/Permit and Chemical Hazardous Materials Work
Permit (FS F-2745); and
Asbestos Work Permit (Form FS-F-2940).

Permits required for specific treatability study activities are identified in the health and

safety section of each treatability study-specific appendix.
F.3.1.2 Postings
The following areas shall be clearly defined and posted by FERMCO:
Radiological Control Area(s);

- Exclusion area(s); and

Confined Space(s).
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to FERMCO procedures:

The following areas shall be clearly defined and posted by the subcontractor according

Asbestos abatement regulated area(s); 3
Construction area(s); 4
Hazardous noise area(s); and 6

Lead work areas. ; 6

F.3.2 Safety Equipment List 7
The safety equipment to be available for use in the treatability studies’ activities may 8
include, but is not necessarily limited to, any of the following: latex, nylon, natural rubber, 9
nitrile, neoprene, viton, cotton and leather gloves; latex shoe covers; caution tape; back belts; 10
safety glasses, cover goggles, face shields; hard hats; cool vests; saranex anti-contamination 11
clothing (or equivalent); coated Tyvek and/or other types of disposable coveralls (if conditions 12
permit use); eye wash stations; ear plugs; winter coveralls; steel toed boots; fire 13

extinguishers; safety harnesses; respirators; shin guards; one piece leather aprons; ground

fault circuit interrupter (GFCI) extension and equipment cords; dust containment cloth; men

working signs; traffic cones; radiation survey equipment; in addition to standard personal 16
equipment (e.g. dosimeters). 17
F.3.3 Material Safety Data Sheets (MSDS) Locations 18

Material Safety Data Sheets shall be available to employees according to SPR 5-6 in 19
ESH-1-1000. Industrial Hygiene keeps a copy of all site Material Safety Data Sheets (MSDSs) 20
in a centralized location. MSDSs for building-specific chemicals and compounds are kept in 21
binders in the respective buildings. The location of such manuals and identification of 22
potential chemical hazards at the treatability study locations will be reviewed with the field 23
team prior to initiation of activity. 24

In addition, each individual treatability study crew shall keep a binder with it at all 26
times, containing the MSDSs for all compounds used by the crew during treatability study 26
activities.
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F.3.4 lllumination i -4998

The illumination standards of 29 CFR 1910.120 shall be adhered to as described in
Table F.3.1.

In areas of suspected insufficient lighting, Industrial Hygiene shall be contacted prior

to implementation of work activities and temporary lighting will be provided as needed.
F.3.5 Sanitation at Temporary Worksites

For this project, portable toilets may not be available in some treatability study
locations. Personnel shall be provided a means to travel to a toilet facility when required. The

sanitation requirements found in ESH-1-1000, SPR 5-4 shall be followed.

An adequate supply of potable water shall be provided on the site. The containers
used to dispense drinking water shall be capable of being closed and equipped with a tap.
Any container used to distribute water shall be ciearly marked for this purpose and not used

for any other purpose. FERMCO Radiological Control Department shall approve all drinking

- water locations within a Radiologically Controlled area and shall post approved locations as

designated break areas.
F.3.6 Operating Procedures and Other Requirements

All work conducted on-site shall comply with all the safety and health procedures in

the Fermco Comprehensive Safety and Health Program (ESH-1-1000).
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'TABLE F.3-1 Minimum lllumination Intensities in Foot-Candles (29 CFR 1910.120)

Foot-
candles Area or Operation
General site areas

3 General construction areas, concrete placement, excavation and waste
areas, access ways, active storage areas, loading platforms, refueling, and
fuel maintenance areas.

5 Indoors: warehouses, corridors, hallways, and exitways.

5 Tunnels, shafts, and general underground work areas: (exception:

. minimum of 10 foot-candles is required at tunnel and shaft heading during
drilling, mucking, and scaling. Bureau of Mines approved cap lights shall
be acceptable for use in the tunnel heading.)

10 General construction plant and shops (e.g., batch plants, screening plants,
mechanical and electrical equipment rooms, carpenter shops, rigging lofts
and active storerooms, barracks, or living quarters, locker or dressing
rooms, mess halls, and indoor toilets and workrooms.)

30 First aid stations, infirmaries and offices.
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F.4 SITE ACCESS CONTROL by 249 93
F.4.1 FEMP Requirements

Each treatability study area will be clearly identified by barrier tape (or more
substantial barriers if deemed necessary by the CRU3 Environmental H&S Manager) and signs.
Visitors to the treatability study areas will be restricted to outside of the work area unless the
CRU3 RI/FS Health and Safety Manager determines that access is allowed and proper escort

is maintained.
The FEMP requirements for access to a controlled area are as follows:

- a thermoluminescent dosimeter shall be worn;

- a respirator shall be worn when required in all areas of known or areas
which have the potential for airborne contamination;

- medical requirements (In Vivo and general physical) shall be met as
determined by Medical Services; and

- any component-specific requirements as defined in this Health and Safety

Plan and treatability study-specific appendices shall be adhered to.
F.4.2 Defining Work Sites

Task-specific work areas shall be delineated at the time of treatability study. Each area
shall have a designated entrance and exit, as designated by Radiological Control. Areas will
~ be contained by ropes, barricades, etc. All such treatability study areas will have their own

decontamination lines.

- An exclusion zone or radiologicall contamination area (based on survey
results) is a pre-established area of high potential hazard due to physical,
radiological, or chemical dangers. Access to an exclusion zone or
radiological contamination area is restricted to employees who are required
to enter in order to perform their job functions. An exclusion zone or

radiological contamination area will be marked with easily recognizable
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L 43&& such’ as ropes, tape or fence. Signs posted indicating the type of

exclusion zone or radiological contamination areas may be expanded or

upgraded as airborne hazards, contamination, or radiation levels increase 3
due to work activities. Radiological areas will be established, controlled and : 4
marked asrequired by DOE/EH-0256T. For OU3 treatability study activities, 5
each treatability study area will be an exclusion zone. 6
Exclusion zones shall be defined by Industrial Hygiene or Radiological Control on a 7

changing schedule to be determined by survey results. ' 8
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F. s ;‘i':".;:; . .‘-‘ - . .
5 TRAINING » -4993:
F.5.1 Required Training For Entry To Site 2
To conduct work in an area not designated as a radiological controlled area or an 3
exclusion zone, the employee shall receive the following: 4
4-hour General Employee Training. ' _ 5
In addition, the following training may be required: 6
4-hour FEMP Respirator Training and quantitative fit test (5-hour for 7
Asbestos Workers.) 8
In order to meet the requirements of OSHA 1910.120, occasional site workers shall 9
also complete the following training: 10
12-hour Site Worker Training; and 11
8-hour Radiation Worker | Training. 12
All FERMCO and subcontractor personnel assigned to the various tasks associated with 13
the OUS treatability study shall require the following additional training requirements: 14
24-hour Radiation Worker 1l (in place of Radiation Worker | Training); 16
- Three (3) days supervised field experience; and 16
Subcontractors with proof of successful completion of OSHA 29 CFR 17
1910.120 (e){3)i) training are required to take General Employee Training, 18
Site Worker Training, and Radiation Worker | or 1l as determined by the 19
FERMCO Training Department on a case-by-case basis to comply with 20
"~ FERMCO requirements. 21
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'-jf-a.gpervisors' shall, in addition to above training requirements, receive the following

training:

- OSHA 29 CFR 1910.120 (e) (4) - 8-hour Training for Supervisors involved

in the project.

Note: In the event that subcontractors are used for a OU3 treatability study, each
subcontractor shall be responsible for certifying that their employees meet the requirements

of pre-assignment training and all OSHA training.
Additional health and safety training required may include the following:

Confined Space Training required to enter permit-required confined
spaceé.

Asbestos Training to comply with OSHA and Ohio Department of Health
requirements necessary for any personnel working with asbestos.
Lead Worker Training as required by 29 CFR 1962.62 for any personnel

with potential for exposure to airborne lead.
F.5.2 Required Training To Perform Work In The Defined Work Zones

All procedure training for the various treatability study tasks and treatability study
equipment associated with the work shall be in compliance with FERMCO site requirements
for training. The training must cover job analysis and task assignment as required to develop
and implement job and task-specific training. Records indicating successful completion of

training shall be maintained by the training department.

All personnel will be trained to the information contained within this plan. The Health
and Safety Compliance Sign-off Sheet will document this training and understanding of the

plan provisions.

Special training requirements for each specific treatability study are identified in the

health and safety section of each treatability study-specific appendix. The Health and Safety
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Compliance Sign-off Sheet contained in each appendix will document the tfea lﬁt_ a"%

specific training and understanding of the appendix.
F.5.3 Required Safety Meetings

Treatability study personnel shall be required to attend short safety ("tailgate”)
meetings on a regular basis. These meetings may be conducted on a daily basis during field
operations, when there is a change in»scope of work, or where individuals not previously
briefed on the activities join the field team. These meetings will be conducted by the CRU3
RI/FS Health and Safety Manager or designee and will be documented on form FSF-F-470,
Minutes of Safety Meeting. A copy of this form is attached as Attachment B. Documentation
of all health and safety meetings shall be maintained by the CRU3 RI/FS Health and Safety
Manager and will become part of the permanent file. Such rheetings shall include but not be

limited to:

Review of chemical/radiological/health/safety hazards which may be
encountered in the day’s work;

Review of applicable MSDSs;

Briefing on other activities which will be underway in the same area (e.g.,
safe shutdown);

Review of the governing OU3 Treatability Studies Health and Safety Plan
and information contained within each treatability study-specific appendix;
and |

The Health and Safety Compliance Sign-off Sheet shall be signed by the
sampling personnel. The sheet becomes a permanent record to the Health

and Safety Plan.

For briefing purposes treatability study-specific information will be retrieved from each

treatability study appendix and combined with the general information provided within this

plan.

In addition to the Health and Safety Compliance Sign-off Sheet contained
within this plan, personnel will be required to sign the treatability study;

specific Health and Safety Compliance Sign-off Sheet for each of the

treatability studies they are to be involved in. 03 ST
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F.6 MEDICAL MONITORING AND SURVEILLANCE . ; £-$9*93

In accordance with 29 CFR 1910.120, all FERMCO and subcontractor personnel
assighed to the site performing actual treatability study tasks, shall participate in a medical

monitoring program which includes:

A baseline medical examination;
Periodic medical examination;
Respirator medical approval;
- Medical-Bioassay examinations (may be required after potential exposures);
Exit medical examination; and

Any required monitoring denoted in the task-specific section of this HASP.

All personnel who enter contamination or airborne radioactivity areas must participate
~in the bioassay program. The radiation surveillance must be conducted according to the

following frequency:

Baseline

Periodic, twice per month - Bioassy
Yearly - In Vivo

Following an incident

Upon aniindividual’s request

Exit (end of project or termination)

Personnel medical records shall be maintained by the FERMCO Medical Department.
Personnel involved in a contamination event shall report to bioassay at the end of their shift,
or as directed by the personnel performing the decontamination. A follow-up evaluation may

be required depending on the type of contamination.
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F.7 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS 1

Protective clothing and equipment shall be tailored to the specific task(s) being 2
performed. The equipment requirements shall be determined by the Radiological Control, 3
Industrial Hygiene, and Fire & Safety Departments. Personal protective equipment (PPE) shall 4
be worn in accordance with SPR 2-14 and RPR 3-3 in ESH-1-1000. ' 5

PPE specific to activities of each treatability study is identified in the health and safety 6
section of each treatability study-specific appendix. : 7
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L. 4

F.8 R i b e
8 REQUIRED MONITORING AND ACTION LIMITS ; ‘ 5.4993

It is the policy of the FEMP to maintain radiation exposures and exposures to toxic
substénceé and combustible gases As Low As Reasonably Achievable (ALARA). Air
monitoring shall be performed to ensure that contaminant concentrations in the breathing zone
do not exceed the concentrations as specified by established exposure levels. Personnel shall
be monitored when appropriate in compliance with the radiation protection standards, in order

to estimate the dose equivalents received from external and internal sources of radiation.

Personnel dosimetry programs shall be adequate to demonstrate compliance with the
radiation protection standards and will be performed by the Dosimetry Department personnel.

Personnel dosimeters shall be routinely calibrated and maintained.

» External radiation hazards are identified by FERMCO personnel as they perform the
survey réquired for a radiation work permit. Stay times will be measured and assigned for all
activities by a Radiological Control Technician. Measures such as increasing shielding,

increasing distance or reducing exposure time will be taken to minimize exposures.
F.8.1 Air Monitoring
Air monitoring shall be conducted in accordance with SPR 5-1.

A Photoionization Detector (PID) may be used periodically to test for organic vapors
and measure breathing zone contaminants. Its use as well as monitoring frequency will be
based upon recommendation of the Industrial Hygiene Section. If organic vapors are detected,
process knowledge will be used to identify them; when process knowledge is not available,
organics will be treated as unknowns. Colorimetric indicating detector tubes may be used to
measure levels of specific organic vapors as well as inorganic vapors, such as NO,, nitric acid,

etc. The MIE RAM-1 may be used to monitor for airborne particulates.

Combustible Gas Indicator (CGIH)/(Oxygen) meters shall be used to check the
atmosphere of confined spaces prior to entry. Personnel working in these spaces shall be

required to wear the appropriate PPE, as directed by the Industrial Hygieng‘- Secfion.
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Personal.air samples (BZs) may be used to determine employee exposures to airborne

contaminants in the work area.
F.8.2 Radiation Monitoring

Control of contamination is a routine part of work at the FEMP. Contamination control

zones have been established with specific entry and exit requirements.

Entry requirements include wearing designated protective clothing when entering a
zone. Exit requirements include monitoring to ensure that personnel and equipment moving
into another zone meet the requirements for contamination control. Personnel handling
process materials or sample material (i.e., performing work) shall make a complete clothing
change from personal clothing to protective clothing and shoes. Also they may shower prior
to changing back into personal clothing.

Upon leaving a "Radiologically Controlled Area” or "Contamination Area”, whole-body
monitoring through a Personnel Contamination Monitor (PCM) or with a hand-held instrument

is required, depending on the level of hazard or potential for personnel contamination present.

When frisking with a hand-held instrument the probe must be held within 1/2 inch of
the surface that is monitored in order to measure contamination. Frisking will occur at one
inch per-second over the surface being monitored. In the event that contamination exceeds
the action limit (100 cpm beta/gamma or detectable alpha above background), a Radiation

Control Technician shall be notified immediately.
F.8.3 Action Limits
The Action Levels for activities conducted under each treatability study will be

determined by Industrial Hygiene and/or Radiological Control and will be presented in the

health and safety section of each treatability study-specific appendix.
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F.9 DECONTAMINATION
F.9.1 Site Decontamination Requirements

When working in Radiological Zones or Exclusion Zones, personnel decontamination
equipment for radiological or chemical hazards shall be available in the area surrounding ‘the

Zone as determined necessary by Industrial Hygiene and/or Radiological Control.

OU3 Treatability Study personnel are required to contact Radiological Cohtrol
Technicians in the event of a personnel contamination incident. Detection of a count rate
above background with a field portable GM monitoring instrument ("frisker") should alert
personnel of possible contamination. Ambient background count rate is not to exceed
300 cpm in the location of the personnel monitoring. If background levels exceed 300 cpm,
proceed to an area of lower background to perform the personal monitoring of the potentially
contaminated individual. ldeal background levels would be less than 100 cpm.

Responding Radiological Control Technicians are to follow the instructions given in
ES&H procedures SP-P-35-017, Personnel Decontamination, and ED-0001, Event Notification
and Reporting. Contaminated personnel are to initiate a bioassay analysis for assessing
potential internal radiation dose from possible inhalation, ingestion, or absorption of

radioactive materials.

Vehicles and other equipment used on-site must be monitored by a Radiation Control
Technician for contamination (and decontaminated, if necessary) before moving them to
non-contaminated areas. Heavy equipment generally requires decontamination. Frisking
and/or wipe tests will be used to confirm the effectiveness of decontamination, as required

by Radiological Monitoring to determine when the equipment is safe to move to clean areas.

. Besdgg.
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F.9.2 Lead‘ﬁéﬁoﬁtéﬁlihation Requirements

When a person exits a lead regulated area, they shall wash their face and hands prior

to bréaks, and shall shower before lunch and the end of their shift.

For personnel working in lead regulated areas, showers are available at the service
bulding. All personnel who may be exposed to airborne lead above the OSHA PEL shall be

required to shower before lunch and at the end of shift.
F.9.3 Asbestos Decontamination Requirements

For the asbestos abatement work covered by this HASP, a shower facility will be
available. All personnel performing asbestos abatement activities and individuals who enter

an asbestos regulated area shall be required to exit the area through the shower facility.

When personnel exit an asbestos regulated area, they shall vacuum their disposable
coveralls with a HEPA filtered vacuum cleaner, prior to entering the equipment room of the

shower facility.

_ When workers enter the equipment room, they shall remove their disposable coveralls,
shoe covers, and gloves and place them in a labeled waste container located in the equipment
room. They shall remove their safety shoes and hard hat and leave them in a staging area in
the equipment room. Any launderable clothing which is removed shall be placed in a separate
labeled container for delivery to the laundry. After all clothing has been removed and the

worker is still wearing respirator, they shall proceed to the shower.

In the shower they shall rinse off their respirator, remove the respirator and then
remove the cartridges from the respirator (cartridges to be disposed of as asbestos waste).
Workers shall shower before entering the clean change area. Respirators shall be allowed to
dry before being placed into a respirator recycling receptacle. Any towels used by workers

shall be returned to laundry in labeled bags/containers.

. The shower must be drained through a filtration system with a minimum of five micron
final filter. If waste water is inadvertently released outside the shower area, it shall be

cleaned up using a wet vacuums or wet mops to prevent any asbestos in the water from
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drying and becoming airborne in areas outside the work are. After clean up, the wastewater
K S

‘ shall be processed through the asbestos wastewater filtration system, as described above.-.
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F.10 HAZARD ASSESSMENT T

in the health and safety section of each treatability study-specific appendix.

The following sections provide a general overview of potential hazards for the project:

F.10.1 Industrial Hygiene Issues

F.10.1.1 Chemical Contaminants

Asbestos - Asbestos can be found in transite siding and pipe insulation.
Asbestos is a human carcinogen which mainly affects the respiratory
system. When working with asbestos-cdntaining materials (ACM), trained

personnel, proper PPE, respiratory protection and an Asbestos Work Permit

will be required.

- Carcinogens - A carcinogen is a chemical substance that causes or is
suspected of causing cancer. When work with a carcinogen is conducted
the requirements found in ESH-1-1000 SPR 5-12 shall be followed.
Chemical Contaminants - Chemicals used in treatability study activities may
be hazardous to employees. Copies of all MSDSs are maintained by the

Industrial Hygiene Section for review and determination of PPE

requirements.

Inorganic Lead - Paints containing lead oxide pigments have been used in
many locations at the FEMP. Lead has also been used in its metallic form
in some construction applications (e.g. building flashings, plumbing work,

transite fasteners, and shielding blocks). Inorganic lead is harmful if it is

ingested, or when dust or vapors containing lead are inhaled.

Uranium - Uranium contamination can be found in many of the buildings and
the soil on site. Uranium is a radioactive material and in its soluble form is
also toxic. Soluble uranium is absorbed through the skin and affects the
kidneys. Nonsoluble uranium is an inhalation and radiation hazard. When

working in areas where uranuim contamination is present, proper PPE,

respiratory protection and a RWP will be required.

December 1 5_39
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Specific hazard assessment and identification for each treatability study is presented
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F.10.1.2 Physical Hazards

. 4 n

e Fa fpEACT

Noise - Operations being performed may present a potential noise hazard.
Excessive noise can occur during the operation of drilling equipment,
pneumatic tools, generators, and other machinery. The CRU3 RI/FS Healfch
and Safety Manager will request FERMCO Industrial Health to evaluate
suspect hazardous noise operations.

Confined Space - A confined space is an area not designed for continuous
human occupancy, is large enough for a human to bodily enter and has
limited means for entry and exit. All such operations which involve entry
and work in a confined space are required to be evaluated by FERMCO
Industrial Hygiene prior to entry to determine if a Confined Space Entry
Permit is required for the work task. See ESH-1-100, SPR 5-13.

As part of the evaluation, all confined spaces will be monitored, as a minimum, for
oxygen, carbon monoxide, hydrogen sulfide, and explosive atmospheres. If a hazardous
atmosphere or safety hazard exists within the space, the space will be classified as a permit-

required confined space and a Confined Space Entry Permit shall be required.

Heat Stress - Heat stress threshold limit values (TLVs) refer to conditions
under which it is believed that nearly all QU3 treatability study personnel
may be repeatedly exposed without adverse health effects. Possible heat
stress causes include hard physical work and work under extra layers of
PPE.

Heat stress TLVs are based on the assumption that nearly all acclimated, fully clothed
workers with adequate water and salt intake should be able to function effectively under given

working conditions without exceeding a deep body temperature of 100.4°F (38°C).

Acclimatization can occur after just a few days of exposure to a hot environment.
NIOSH recommends a progressive six-day acclimatization period, for unacclimated workers,
before allowing them to do full work on a hot job. Under this regimen, the first day of work
on the site is begun using only 50% of the anticipated workload and exposure time, and 10%
is added to each day through day six. With fit or trained individuals, the acclimatization period

¢370

may be shortened to two or three days.
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Because measurement of deep body temperature is impractical for monitoring the site
personnel’s heat load, the measurement of environmental factors required must most nearly
correlate with deep body temperature and other physiological responses to heat. A wet bulb
globe. temperature index is the simplest and most suitable technique to measure the

environmental factors.

The heat stress requirements and guidelines found in SPR 5-5 of ESH-1-1000 shall be
followed. Furthermore, it shall be the policy of the OU3 personnel to contact the Industrial
Hygiene Section to conduct a heat stress evaluation for a given project, whenever the ambient

temperature exceeds 80°F.

- Cold Stress - The cold stress TLVs are intended to protect workers from the
severest effects of cold stress (hypothermia) and cold injury, and to
describe exposures to cold working conditions under which it is believed
that nearly all workers can be repeatedly exposed without adverse effects.
The TLV objective is to prevent the deep body temperature from falling
below 35°C (95°F) and to prevent cold injury to body extremities (deep
body temperature is the core temperature of the body). In order to properly
dress for cold weather situations, personnel shall wear several light layers
of clothes. In this manner, personnel may add and remove layers as the
weather changes. Cold weather clothes (coats, sweaters, etc.) shall be
worn under anti-contamination clothing. Extremeties must be protected in
cold weather. Gloves and hats are most important. Shoes should be kept
dry. As in the case of heat stress, the requirements and guidelines cited in

SPR 5-5 of ESH-1-1000 shall be followed at all times.

OU3 treatability study supervision shall contact Industrial Hygiene for protective
‘measures when the equivalent chill temperature (or "wind chill” temperature) falls below 0°C
(32° F). Provisions for additional total body protection for work that is performed in an
environment at or below 4°C (39.2°F) shall be administered by the Industrial Hygiene

System.
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" F.10.2 Radiological Safety Issues

The FEMP was a uranium processing facility since the early 1950s. Uranium and 2
uranium-bearing materials are stored or have been processed in almost all parts of the former 3
FEMP production area, waste storage area and Laboratory Building. Uranium-bearing materials 4
have been found buried at several locations outside the former production area, and the &
potential for contamination should be considered prior to penetration any surface or soils on 6
the FEMP property. 7

Worker training, contamination control practices, and personal protective equipment 8
are used to control inhalation and ingestion of radioactive particles. ALARA principles are 9
used to control worker exposure to radiation fields in all Radiation areas. At the FEMP the 10
policies and objectives for controlling personnel exposure to ionizing radiation are implemented 11
through the issuance of Radiological Work Permits. 12
F.10.3 Industrial Safety Issues 13

Electric Power - GFCls are required on all 15 and 20 ampere, 120 volt

circuits at all work sites. The GFCI will be placed at the source of the 16

electrical service to protect both the cord and the devices connected. 16

All flexible cords (extension cords) shall be approved (UL listed) cord sets and be of a 17

type rated for hard usage and damp location. Only purchased cord assemblies will be 18
permitted, field-made cord sets are not permitted. All cords shall run overhead to avoid 19
damage from being on the ground. 20
All temporary wiring and lighting shall conform to the requirements of the latest edition 21

of the National Electric Code, except Article 305-4(B) which shall not apply. 22
No work shall be permitted within ten feet of any live exposed electrical device, unless 23

approved by the CRU3 RI/FS Health and Safety Manager or the personnel involved are 24

qualified for such work. 25

Fall Protection - A positive means of fall protection is required for any fall

O 3 " 2 of six feet or more. This can be accomplished using appropriate barricades, 27
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full body harnesses, lanyards, etc. All work tasks shall have 100% fall
protection. All work requiring fall protection shall be performed in
accordance with OSHA requirements. See ESH-1-1000 SPR 2-17 for
additional information.

Heavy Equipment - The number of people working around heavy equipment
shall be minimized at all times. All mobile equipment shall be supplied with
an electronic back-up alarm. All operators will be qualified to operate their
machine. Equipment will be inspected at the beginning of each shift by the
equipment operator, prior to use, and the inspection results will be recorded
on a daily check sheet to ensure that all safety equipment and devices are
fully operational. See ESH-1-1000 SPR 2-36, 2-38 and 2-39.

Hidden and Underground Utilities - Project activities involving
penetration/excavation into the surrounding earth, roof, floors, and walls of
a facility shall require a FERMCO permit. Due to serious injury potential
from contacting or breaching existing utilities, a FERMCO
Excavation/Penetration Permit with a complete mapping/drawing of all
utilities and other potential is required prior to start of excavation.

Lifting - Lifting is the most common task associated with lower back pain.
Many of the injuries do not result from a single incident, but develop over
a period of time. This type of injury may result from repetitive lifting.
Personnel should know their lifting limits, the proper way(s) to lift, and the
object to be lifted should be limited by factors such as the route and
distance to be traveled, the amount of time required and the center of

gravity necessary to handle the load safely.

mechanical help.

Lockout and Tagout - Subcontractor personnel working at the FEMP shall
follow and be fully trained to the FEMP Energy Control Plan. Before
commencing work on any energized system or circuit, a lockout/tagout is
to be completed in accordance with the FEMP energy control procedures.
See EHS-1-1000 SPR 2-24.

Material Handling Equipment - All equipment used for hoisting and rigging

A person shall not lift more that 50 Ibs without assistance from another person or

operations will be tested, inspected, and tagged with current annual test J -
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dates. All operators will be qualified to operate the equipment. Equipment

will be inspected at the beginning of each shift by the equipment operator,

prior to use, to ensure it is in proper operating condition and all safety 3
equipment is in place and functional. The inspection results will be recorded 4

on a daily check list. ' 6

All material handling equipment mobile bersonnel lifts (both powered and manual) and 6
specialized hand-operated powered equipment shall have the factory-approved operator/safety 7
manual for use by the operator. This manual shall be either with the equipment at the time 8
of use or shall be on file, available for reference when requested. All material handling 9
equipment shall only be used as the manufacturer intended and with the loading limits defined 10
by the manufacturer. Safety requirements within the manual shall be followed. 11
All rigging operations shall be performed by persons that are qualified to safely execute 12

such work. The supervisor in charge shall evaluate the training of all personnel involved in 13

rigging operations and provide a letter to the FERMCO Construction Manager and CRU3 RI/FS 14

Health and Safety Manager, stating who has been verified to be a competent rigger.

Any "critical lift" shall have an approved lift plan prior to the start of the lift. This plan 16
shall be written the subcontractor or FERMCO supervisor performing the work and approved 17
by FERMCO CRU3 Management and the CRU3 RI/FS Health and Safety Manager. See the 18
Hoist and Rigginé Manual, DOE/ID-10500-Section 12.0, for additional information on the 19

critical lift requirements. 20
Overhead Hazards - Before any activify is to take place, all overhead 21
obstructions must be identified by the supervisor in charge. Where 22
possible, the activity should be moved away from the obstruction. If the 23
site cannot be moved and the obstruction contains electrical lines, then the 24
overhead lines should be moved, de-energized, or guarded as to protect 25
against contact. 26
Power Tools - Proper eye and face protection shall be worn while using all 27
hand and power tools. All tools shall be inspected before using. Defective 28

tools will not be used. Only tools designed for the application in mind will

G 3 ~ Lpe used. The proper strength tool will be used as specified for each job.

o
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The use of handle extenders or cheater bars is prohibited, due to’ the%993

obvious excessive stresses applied to the tool from their use.

" Tools and machines will be disconnected from their power source before making
adjustments or attachment changes. Guards or safety devices will not be removed. All fuel
powered tools will be shut off before refueling. Air powered tools must have safety clips or
retainers on all hose connections. All portable electrically-connected power equipment shall

be protected by GFCls. See ESH 1-1000 SPR 2-23.

Slips, Trips, and Falls - All personnel should always walk where firm footing
is assured, taking short steps in slippery places. Carrying anything bulky
that will obstruct vision should be avoided. Personnel will be cognizant of
falling, slipping and tripping hazards. Climbing over equipment to get to
other items and falling off/down steep slopes can cause serious and

sometimes fatal accidents.

All work paths and work areas shall be kept clear of slip and trip hazards. If workers
must work in or near areas where these hazards exist and the hazard cannot be removed, then

proper barricades and signs shall be used to route personnel away from the hazards.
F.10.4 Fire Protection Issues

The potential for fires and explosions may occur during tasks. Explosions and fires can
result in intense heat, open flames, smoke inhalation, flying objects, and release of toxic
chemicals. To protect against explosion and fires, the environment will be monitored for
explosive atmospheres and flammable vapors; all potential ignition sources will be kept away
from areas where explosive or flammable environments may occur and work practices that

will minimize the agitation or release of chemicals will be used.

Storage, use, or transfer of flammable and/or combustible liquids shall be in accordance

with NFPA 30, Flammable and Combustible Code, or approved by FERMCO Fire Protection.

Any task that involves the impairment of a sprinkler system or fire alarm system

requires an Outage Permit issued by the FERMCO Fire and Safety Inspectors and signed by

FERMCO Fire Protection.
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F.10. Occurrence Issues (Weather) 1
Natural occurrences thought to affect the treatability study include, but are not limited 2
to, extreme temperatures, snow, rain, thunderstorms, earthquakes, tornados, etc. 3
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F.11 EMERGENCY / CONTINGENCY PLANS

According to the OU3 Health and Safety Plan, in the event of injuries, site personnel
will fry to reduce or eliminate the consequences whenever possible. The process of
determining what is appropriate requires that each situation be evaluated on a case-by-case
basis. Allinjuries shall be reported immediately to FERMCO Medical for treatment/evaluation.
The injured employee’s supervisor shall be notified as soon as possible and must accompany
the employee to FERMCO Medical. The CRU3 RI/FS Health and Safety Manager shall be
notified as soon as possible. Minor injuries (sprains, strains, and cuts) are to be controlled by

on-site medical personnel using standard first-aid practices.

Injuries complicated by chemical contamination will be evaluated after hazards
associated with the contamination are considered. Injuries of persons contaminated with
acutely toxic chemicals will be treated so as to minimize the hazard to both the rescuer and
the victim. Refer to Section F.11.4.4 for more information on employee contamination by
chemical agents. In all cases, if a worker cannot safely attempt rescue, the rescue shall not

be attempted.

All injuries within the process area will be assumed to involve radioactive
contamination until proven otherwise. The injury is to be given the highest priority. The
contamination shall be reduced as soon as practicél. See Section F.11.4.5 for more

information on employee contamination by radiological agents.

The nearest medical facility is the FERMCO medical facility. It is the primary choice for
on-site injuries. The FERMCO ambulance will transport the injured to the nearest hospital, if
necessary. FERMCO maintains an emergency response capability which includes an

ambulance and Emergency Medical Technician (EMT) personnel.
F.11.1 Reporting

Table F.11.1 lists the emergency phone, radio, and pager numbers to be used in the

event of an emergency.
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TABLE F.11.1 Eme'l"gency Numbers

Name Phone Radio : Pager
‘Ambulance/Hospital/Fire 6511 N/A N/A
Communication Center 6511 Control/202 N/A
AEDO 6431/6295 Control/202 N/A
Industrial Hygiene 6207 357 N/A
Radiation Safety 6889 355 N/A
Fire & Safety 6235 303 N/A
Medical 6217 N/A N/A
Dosimetry 6290 N/A N/A
CRU3 Environmental Health and Safety 6972 N/A 554-5034
Manager
Manager of Compliance for Occupational 8692 N/A 820-1320
Safety and Health
Utility Engineer 6295 Control/202 N/A
Bioassay 6226 N/A N/A ‘
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F.11.1.1 Site Notification Procedure E‘%Q@ 93

Site notification shall be consistent with ED-0001, Event Notification and Reporting,

sopy,

and DOE Order 5000.3B, Occurrence Reporting and Processing of Operations Information.
F.11.1.2 What / How to Report
Notify the Communication Center of:

- Known chemical and/or radiologic involvement;

- Extent of injuries;

- Treatment that has been performed (including decontamination);
- Number of victims;

- Names and badge numbers of the victims;

- Location of the accident; and

+  Telephone number.
‘ Events to report:

Serious injury;

Injury complicated by contamination;
- Chemical / Radiological material;
- Chemical splash (eye & skin);
- Any fire; and

- Major property damage.

It is important to remember to stay on the phone until the Communications Officer
terminates the call. The Communications Officer is trained to be calm and ask for the
appropriate information in the order that it appears on the form. Additional information such

as cross streets or an escort from the entrance to the site, may be required in some instances.
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F.11 2 ';é\'lg;éﬁét'ib'ni Bd:ffes / Plant Wide Accountability

During a plant wide accountability all personnel shall either report to their rally points

or re-port to their supervisor as per directions from the emergency notification system.
F.11.2.1 Rally Point Accountability

There are eight rally points located around the FEMP for the purpose of collection of
and communication with personnel during the evacuation of facilities. After personnel have
collected, the rally point coordinator, designated by an orange vest, shall take accountability.
The coordinator will then forward the results of the accountability to the Accountability Center

using the rally point telephone.

The building specific emergency plans give details as to the location of primary and

alternate rally points in addition to the evacuation route.

When assembled at a rally point, personnel shall report their name, badge number and

anything observed that they would consider unusual.

In the event of a building evacuation alarm or direction from the emergency message

system, alerted personnel shall report to their assigned rally points.
F.11.2.2 In-Place Accountability
During an in-place accountability, all employees shall report to their immediate

supervisor by radio or phone. These supervisors shall then communicate the names and badge

numbers through departmental channels ultimately to the Accountability Center.
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F.11.3 Available Emergency Equipment ' -~ .4993

F.11.3.1 Site-Wide Equipment

Fire and rescue equipment at the FEMP includes several vehicles with forcible entry
tools, communication equipment, electric lights and generators, portable pumps, and

protective equipment.
F.11.3.2 Plant Equipment

Fire protectioh and extinguishing equipment at the FEMP includes building sprinkler
systems (both wet-pipe and dry-pipe), fire and smoke alarm systems, hand-held fire

extinguisher, and fire hydrants.
The plant also has the following safety/emergency systems:

Radiation Detection Alarm (RDA);
Evacuation System;
Plant Alarm System; and

Manual Fire Alarm System.
F.11.4 Emergency Response
F.11.4.1 Confined Spaces

At no time shall any personnel enter an unknown atmosphere in a confined space
without proper respiratory Aequipment, even to rescue a person who has collapsed.
Co-workers may perform NON-ENTRY rescues (removing victim by means of a safety line,
etc.) if such rescues can be performed without endangering the rescuers or further
endangering the victim. Co-workers should be familiar with SPR-5-13, Rescue Requirements

for Confined Spaces.
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" F.11.4.2 Medical Emergencies

The FERMCO Medical Facility maintains an emergency life squad crew and ambulance 2

for all shifts, seven days a week. Immediately notify the Communication Center by phone at 3
6511 (738-6511) or radio (call "Control") to contact them of any serious injury. The 4
treatability study team may (if trained) use standard first aid procedures to stabilize the injury 6
pending arrival of FERMCO response personnel. 6
F.11.4.3 Fire Emergencies 7
Resources such as water, fire extinguisher, and soil may be used to contain or 8
extinguish small fires. 9
F.11.4.4 Chemical Emergencies 10
Release - If a release in the form of a spill, leak or vapor cloud is observed, 11

immediately move at least 300 feet upwind and immediately notify

authorities. Radio to "Control” or call 6511 (738-6511). "Control” will

dispatch the necessary personnel to handle the situation. 14
Employee Contamination - Move the victim into an uncontaminated area and 16
perform a preliminary decontamination. A more thorough decontamination 16
can be performed at a later time. Radio to "Control” or call x6511 for 17
assistance. Preliminary decontamination generally consists of flushing with 18
water to dilute and remove most of the chemical or contamination using 19
such devices as a safety shower. Remove contaminated clothing and wash 20
the affected skin areas. Flush the skin for 15-30 minutes and report to 21
FERMCO Medical Department immediately. Minimize the spread of » 22
contaminant run-off by use of dikes and other engineered controls. As soon 23
as the chemical hazard has been reduced to an acceptable level, stabilize 24
the victim. 26

In the event of chemical contamination to the eyes, move the victim to

(352 an-uncontaminated area if possible. Hold the victim's eyes open and

flush the victim’s eyes for 15 minutes with water (or isotonic saline 28
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solution). The natural response to eye pain is to close the eyes. Keep\‘-“l - 4 £

the victim’s eyes open to remove chemical from under the victim's
eyelids. Flushing solution should be maintained near body temperature

because it can cause extreme discomfort if it is too hot or too cold.
F.11.4.5 Radiologic Emergencies
- Release - If any release is suspected to contain radiological components,

immediately leave the area and travel at least 300 feet upwind. From

there, radio to "Control" or call x6511 and report the event according

to ED-0001, Event Notification and Reporting.

Employee Contamination - Follow the guidelines under Sections F.9 and
F.11.4.4.

F.11.4.6 Weather Limitations / Adverse Conditions

Weather guidelines and warnings shall be followed as given by the Emergency Message
System. In the event of severe weather, supervision shall contact the Health and Safety
Representatives of the Industrial Safety Department in order to obtain any special operating
requirements during weather.

F.11.4.7 Occurrence Investigation

Accidents shall be investigated according to Event Notification and Reporting, ED-
0001.
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F.12 CHANGES / AMENDMENTS TO HEALTH AND SAFETY PLAN

This Health and Safety Plan is based on information available at the time of
prepa'ration. Treatability study-specific information will be routinely reassessed by supervision
and the CRU3 Environmental Health and Safety Manager. In addition, unexpected
conditions/events may arise which require reassessment of the health and saféty issues.
Upgrading or downgrading of precautions, PPE, etc. that are identified in this plan must be
approved by the CRU3 Environmental Health and Safety Manager, or designee, and can be

implemented without an amendment.

Unplanned activities and/or changes in work scope shall require a review and may
require an amendment to this Health and Safety Plan. All amendments must be approved by

the CRU3 Environmental Health and Safety Manager.

The Health and Safety attachments found in each treatability study-specific appendix
may be changed in responée to changing worksite conditions by the Environmental Health and
Safety Divisions which are responsible for the change with the written approval of the CRU3
Environmental Health and Safety Manager. The divisions are Radiological Control, Fire and

Safety, Industrial Hygiene, and industrial Safety.
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» A

. F.13 HEALTH & SAFETY COMPLIANCE SIGN-OFF SHEET ; 5’-?499 o

The undersigned persons have read and understand this OU3 Treatability Studies

Health & Safety Plan and agree to follow all provisions .

Name (Printed) Signature Badge # Date

' Compliance with the provisions of this Plan may be audited through announced or
-unannounced site visits. Be sure that you are implementing the provisions of the safety
plan and documenting the reasons for approved field actions/changes when they are
necessary. Site visits may be performed by FERMCO, DOE and/or OSHA.
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