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On November 1 and 2, 2000, staff from the U.S. Environmental Protection Agency (EPA) and
State of Washington Departinent of Ecology (Ecology) met with staff from the U.S. Department
of Energy, Office of River Protection and CH2M HILL Hanford Group, Inc. to discuss the Risk
Asscssment Work Plan for the WTP.  Attachment 1 is the minutes from the meeting.
Attachment 2 is one of the documents requested by Ecology and EPA staff in support of the risk -
assessment effort, “HLW Vitrification Process Offgas System Evaluation,” RPT-W375HV-
PRO0001 Revision 0, dated October 30, 1999,

If you have any questions, please contact Lori A. Huffman, (509) 376-0104.

Sincerely,

EVD:LAH : for Systems Acquisition
Attachments (2)
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Risk Assessment Work Plan Comment Resolution

Me_ting Minutes

Date / Time: 11/1-2/00
Location EPA Region 10, 1200 6" Avenue, Seattle, Washington

Date / Time:

Location:
Discuss Proposed Resolution of Comments Received on the Risk Assessment Work Plan

Lee Bostic

The meeting began with a review of the agenda (Aftachment 1) and opening remarks. Jeff
Markillie provided an overview of the melter design (Attachment 2) as context for the upcoming
discussion of risk assessment comments.

Barney Cornaby then walked through the list of comments proposed for discussion and how they
were organized on the agenda. EPA and Ecology added other comments of interest to the agenda
(12,46, 53,77, 112, 69, 91, 16 and 122) and they were placed on the agenda with like comments
for discussion. Later in the meeting, John Cook provided an overview of the Waste Treatment
Plant emissions estimate (Attachment 3) as a prelude to discussion on related comments.

The remainder of these minutes is organized by comment number and generally reflects the
discussion surrounding each topic. Actions resulting from the discussion were captured during the
meeting and reviewed with meeting participants at that time. These action items are contained in
the action item table following these minutes. Action items are numbered to correspond with the

associated minute number.-

1 Comment 67 — Sensitive receptors. It was agreed to add locations of sensitive receptors
suchasday ¢  organizations, hospitals, etc. on a map and explain in the Risk Assessment
Work Plan (RAWP) the margin of safety for those receptors not modeled in the Screening
Level Risk Assessment (SLRA). These locations will be plotted on a RAWP map following
the initial run of the Preliminary Risk Asses  :nt (PRA). It was agreed that DOE would
not have to anticipate what additional receptors, if any, the public may want modeled. The
public may request that risk estimates be provided for representative sensitive receptors
during the public comment period, and the project should be prepared to make these
estimates if requested. '

2 Comment 69 — For ease of following the RAWP discussion, EPA proposed that CH2M Hill
Hanford Group, Inc. (CHG) number the equations in the RAWP, CHG explained the

magnitude of the effort required. It was agreed to make a more specific reference to the
pertinent equation while the RAWP is in draft. The final document will have numbered

equations.
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Date of meeting 11/1-2/00

Action Table e IR R e A

Action Item | Responsibility Due Date | Action to Close

47.4 DOE/CHG 1/15/01 Present a general discussion in the

Comment 94 Note (1) RAWP and identify what will be

_ discussed when the SLRA is run.

4.5 " | DOE/CHG 1/15/u1 Put other information in tables. Change

Comment 94 Note (1) the “unknown” column heading to “both
over and under estimate”, Add
distinction of unknown and variable data.

Note (1): To be completed upon issuance of revised responses to Regulatory Agency comments
dated July 26, 2000. Revised responses will be issued by 1/15/2001 to DOE for  nsmittal to the
regulatory agencies.

Note (2): CHG will evaluate the acute inhalation scenario resulting fr - melter offgas venting to
the lter cell, and will det  ine whether the acute 1alation scenariois  accident. We
propose to discuss the results of ¢ nation on February 15, 2001. ‘

Note (3): To be useful in May 2C nary risk asses  nt activities, this information is
needed no later than January 15, 2001. :

Note (4): Budget restrictions have forced the realignment of the WTP Research and Technology
program, including the DM 1200 integrated testing. Once new schedules have been prepared, they
will be shared with the regulatory agencies.

Note (5): We propose a meeting on February 15, 2001 to discuss a number of topics: the results of
the emissions estimate, the equipment selection documents, the acute inhalation scenario, and
progress on abated fugitive emissions. _

Note (6): The dioxin and furan detection limits were derived using high resolution mass
spectrometry (EPA Method 5). Detection limits for other organics were derived based upon
standard quadripole mass spectrometry (Method TO-14, TO-15, SW-846 Method 8270, etc.). The
detection limits derived using auadripole mass spectrometry would not significantly differ from
detection limits derived from h 1 resolution methods. Quadripole mass spectrometry methods that
require the full scanning technique, such as EPA Method TO-15 and SW-846 Method 8270 will
have higher detection limits than methods that use selective ion monitoring techniques such as
SW-846 Method 8280A (dioxins using low-resolution GC/MS), SW-846 Method 8290 (dioxins
using high-resolution GC/MS), EPA Method 5, or Method TO-14 (VOCs using GC/MS SIMV,
GC/PID, GC/PID). The estimated detection limi'  r the dioxins and furans were based on
GC/MS SIM measurements. All others estimated detection limits were based on full scanning
GC/MS or other selective detectors.

Note (7): Determination of the Fate of Hazardous Organics During Vitrification of RPP-WTP
LAW and HLW Simulants (V " ime I) (TRPT-W375-99-00002, Rev. 0), October 4, 1999 will be
forwarded to DOE for transmurtal to the agencies upon finalization of proprietary information

concems.

JMM N .[‘O/‘
Lee Bostic
12/1/G6
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Hanford Group, Inc.

River Protection Project

Waste Treatment Plant

3000 George Washington Way
Richland, WA 99352

Tel: 509 371 3500

Fax: 509 371 3504

Resolution of Comments from Ecology and USEPA on RAWP

Agenda

Date: November 1, 2000
Time: 9:30 a. m.
Location.  EPA Region 10, 1200 6th Avenue, Seattle, Washington

Agenda Item/Issue

Allocated Time

assessment, ecological risk assessment, editorial/minor
technical, and joint human/ecological

e Of the 163, 54 (33%) are editorial/minor technical and need no
discussion; we agree with all

s Of the 163, 40 (25%) are envirenmental, e.g., emxssmns,
COPCs, air model and F&T

e Ofthe 163, 69 (42%) are human health and ecological risk
related and constitute the majority of the comments to discuss/
resolve

8. Resolution for 8 human health risk assessment comments (see
attachment) — Barney Cornaby and Sharon Robers

« RAWP Tracking Numbers: 67, 72, 74, 84, 86, 79, 83, 85
¢ Others for Ecology and EPA
o Summary of Resolutions

9. Lunchv_

10. Resolution of 13 environmental comments (see attachment) ~
Barney Cornaby

¢ COPCs: RAWP Tracking Number 25

¢  Emissions: RAWP Tracking Numbers 5, 8, 9, 34, 35, 41, 42,
43,14

¢ F&T: RAWP Tracking Numbers 63, 64, 65
e Others for Ecology and EPA
¢ Summary of Resolutions

Adjourn Day 1

K10F007 Rev 2{07/31/00)

. 1 Hour and 15 Minutes

3 Hours
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River Protection Project
c H ZM H I LL ‘ Waste Treatment Plant
3000 George Washington Way
Hanford Group, Inc. Richland, WA 99352
Tel: 509 371 3500

Fax: 509 371 3504

Resolution of Comments from Ecology and USEPA on RAWP
“genda

Date: November 2, 2000

Time: - 8:30 a. m.

Location:  gpa Region 10, 1200 6th Avenue, Seattle, Washington
Chairman/Secretary: Bradley Erlandson/Jeffrey Markillie

Goals/Objectives: Resolve Comments from Ecclogy and USEPA on the Risk Assessment
Work Plan : :
Agenda Item/Issue Allocated Time
1. Purpose of meeting and summary of first day’s work — Jeff 20 Minutes
Markillie
2. Resolution for 20 ecological risk assessment comments (see 4 Hours with a break

attachment) - Barney Cornaby and all

¢ RAWP Tracking Numbers: 1,98, 100, 101, 60, 115, 117, 120,
133, 119, 108, 148, 2, 13, 15, 105, 121, 130, 10, 104

e Others for Ecology and EPA

¢ Summary of Resolutions . ,
Lunch : : 1 Hour and 15 Minutes

4, Resolution for other comments as time permits — Barney Cornaby, 1 Hour and 15 Minutes
-Sharon Robers and all ‘

S.  Review of action items — Jeff Markillie ' 1 Hour
¢ Master schedule and timing of work
e List of resolved comments/responses
e Plan to resolve any lingering comments/responses
6.  Closing statements and goodbyes — Brad Erlandson
¢ Ecology and EPA
e CHG and SATC
« DOE
. Adjourn Day 2

K10F007 Rev 2 (07/31/00) Page 1 of |















RPP-WTP Overview

Jeff Markillie, REM -

Hanford Group Inc.






























Modeling Package

* Aspen OLI Custom Modeler (ACM) software

+ Steady-state mass and energy balance used to predict and track
solid, liquid and vapor phase separations and thermodynamic
properties of aqueous systems

« Contains physical properties for© ino  ic elements and their
associated aqueous species, as well as over 3000 organics

« Most mixtures of chemicals in water can be modeled

CR2RERILL

Hanlford Group. Inc.

Rationale for Using ACM

* Consistency
—~ Model used to support engineering design, safety and waste form
qualification acfivifies

« Efficiency
— Waste Treatrnent Plant specific unit operations and parameters have
already been entered into ACM

* Versatility ‘
- Allows for use of simple decontamination factors (DFs)

~ Accommodates methodology for addressing product of incomplete
combustion (PIC) generation

CHREAHILL

Hazniorg Group, Inc.




Major Modeling Assumptions

« Uses April 24, 2000 RPP-WTP design configuration

« Relies upon equipment decontamination factors (DFs)
documented in approved engineering calculations, available R&T
testing data, and ACM calculations

. Estimates PIC emissions based upon small-scale melter testing at
Vitreous State Labc  ory of Catholic U7~ rersity

- Addresses the complete list of COPCs using 2 subset of
representative compounds

CrRRAHILL

Hanford Group, e,

PIC Estimation

o “PICs” defined as compounds not present in the waste feed
stream that are identified in Table A-1 of the Human Health Risk
Assessment Protocol for Hazardous Waste Combustion Facilities
« Test work done by the Vitreous State Laboratory documented in
Determination of the Fate of Hazardous Organics During
Vitrification of RPP-WTP LAW and HLW Simulants (10/99)
JLAW and HLW simulants were spiked with organic compounds
(benzene, phenol and trichloroethylene) and resulting offgas was
measured for PICs




A Y

MDTLY T cdramm nds ~im oy ~am A
PIC Estimation (continued)

* Combinations of differing test parameters (e.g., plenum
temperature, feed composition, presence of reductant, residence
time) were evaluated

+ Small but detectable amounts of dioxins, furans and other organic
byproducts (e.g., acrylonitrile, 2,4-dinitrophenol) were produced

+ Ratio of the maximum 7~ = feed ' :to the plant to the TOC feed
rate was used to scale the maximum PIC emission rates observed

* Undetected compounds were scaled using detection limits

* Resulting emission rates will be added to melter offgas streams in
the ACM model

& crznaHILL

Hanford Group, Inc.

Modeling Protocol - Organics

* Organics will be predominantly sensitive to 3 physical properties

— boiling point (volatile, semivolatile, non-volatile)

— offgas phase (vapor, particle/particle-bound)

—scolubility (insoluble, partially soluble)
- 28 organics and 12 PICs have been selected to represent the 370
organics and PICs on the COPC list
* Selected compounds represent all of the applicable combinations of
physical properties {e.g. volatile-vapor-insoluble, volatile-particle-
insoluble, etc..) as well as all of the compound families identified in the
Work Plan _
» Conservative feed concentrations used (based upon Bounding the
Hazardous Organics of Incoming Feed Streams memorandum)

CH2AAHILL

EER Hanised Greup, oo,




Modeling Protocol - Inorganics

* 31 inorganics and anions used to represent the 49
inorganics/anions on the COPC list

« Inorganics selected based on compounds modeled in support of
engineering design

» All unmodeled constituents are represented by a modeled element
ofthe sa :elemental group (e.g., beryllium (an unmodeled
constituent) can be represented by the modeled calcium since they
are in the same group (ITA) and their physical properties (boiling
point, melting point) are comparable)

+ Chemical compositions are based on actual tank data for an actual
Envelope A feed tank (241-AW-101)

LETD,

G 5riE QSH 2 Eadvs H ! LL

SR Hanford Group, Inc.

Modeling Protocol - Radionuclides

. * 28 radionuclides used to represent the 46 radionuclides on the

COPC list

» Modeled compounds comprise >99.99 % of the activity in the
DST system

= All unmodeled constituents are represented by a modeled element
of the same elemental group or a comparable consideration to the
physical properties and number of valence electrons

* Feed concentrations for radionuclides established at Contract
Maximum levels for HLW solids and LAW supernatants




Simplified Model

+12PICs 00

o
LAW
Vitrification

HLW
Vitrification

Representative 28 radionuclides
COPCs 31 inorganic and anions '

2 criteria pollutants
reria potiutan +12 PICs

=]
.

Pretreatment

28 organics

& CHZPAHILL

Hanlord Group, inc,

Emissions Package

* Document the assumptions and rationale used in the emissions
estimate

« Identify the modeled compounds and provide a one-to-one
crosswalk between the modeled compounds to the COPC

represented
» Record the actual ACM modeling results

« Compile a complete list of the 470 COPC emission rates based
upon the modeling results and constituent-specific feed
concentration (this will be the basis for air dispersion modeling)

* Scheduled for completion 1/15/01
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Consisting of 11 pages
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| June 8, 1999

The Honorable Bill Richardson
Secretary of Energy -

1000 Independence Avenue, SW
Washington, DC 20585-1000

o 2ar Secretary Richardson:

Since its inception, the Defense Nuclear Facilities Safety Board (Board) has provided its
observations on a number of issues associated with confinement ventilation systems installed in
the facilities under the Board’s purview, In particular, issues involving high-efficiency particulate
air (HEPA) filters identified by the Board’s staff during its reviews of ventilation systems have
been highlighted in the Board’s correspondence. Many of these Issues remain unresolved, as
indicated in the enclosed report by our staff.

The report describes significant degradation of the infrastructure supporting the
Department of Energy’s (DOE) HEPA filter program.” Confinement viability demands high
dependability of these filters, yet beyond question their efficacy has deteriorated. The filters can
be restored to an acceptable lével of reliability only if the robust infrastructure required to support
continued assurance of their performance is restored. The Board’s staff has identified a number
of actions that could be taken to achieve that restoration and the Board believes that DOE should
act promptly to initiate a definitive cc  :ctive action plan to address those issues.

Accordingly, pursuant to 42 U.S.C. § 2286b(d) the Board requests that DOE provide a
report within 60 days outlining the steps it plans to resolve these issues in a manner that restores

confidence that confinement ventilation systems using HEPA filters do, indeed, adequately protect
workers, the public, and the environment.

In the future, the Board intends to closely examine operational and maintenance aspects of
confinement ventilation systems in oeneral and will share our findings with you upon completion
of that review.

Sincerely,

John T. Conway
Chairman

¢: Mr. Mark B. Whitaker, Jr.

Enclosure



DNFSB/TECH-23

HEPA Filters
Used in the

~epartment of Energy’s Hazardous Facilities

Defense Nuclear Facilities Safety Board

Technical Report

May 1999



HEPA Filters
Used in the

Department of ™ 1ergy’s Hazardous Facilities

This technical report was prepared for the Defense Nuclear F acﬂmes Safety Board by the
follown  staff members:

Roger Zavadoski
Dudley Thompson

with assistance from:

Ronald Barton
J. Kent Fortenberry



EXECUTIVE SUMMARY

Coniinement ventilation systems are important safety features of Department of Energy (DOE)
facilities in which hazardous materials are handled in dispersible form. High-efficiency particulate
air (HEPA) filters are cntical elements of these confinement systems. They are the final physical
barrier to the release of matenal to the atmosphere and thereby serve to protect workers, the
public, and the environment. For accident scenarios, HEPA filters are credited with reducing
ermussions by factors of thousands to billions.

Reviews of ventilation systems at DOE defense nuclear facilities conducted by the staff of the
Defense Nuclear Facilities Safety Board (Board) during the early 1990s led to the Board’s first
report on this subject, Overview of Ventilation Systems at Selected DOE Plutonium Processing
and Handling Facilities (DNFSB/TECH-3). More recent reviews have identified additional
potentially significant weaknesses in the maintenance and operation of these systems, particularly
in the procurement, testing, application, and use of HEPA filters. These weaknesses support the
conclusion that confinement ventilation systems at some DOE facilities may be vulnerable to
failure when most needed.

For many yecars, an informal but highly effective nationwide infrastructure supported
production of and quality assurance for HEPA filters for safety-related service in a variety of
hazardous operations, including those conducted in DOE facilities. Today there is convincing
evidence that this infrastructure is failing; this report describes significant degradation of the
infrastructure supporting DOE’s HEPA filter program. Confinement viability demands that these
filters be highly dependable, yet beyond question their efficacy has deteriorated. The filters can be
restored to an acceptable level of reliability only if the robust infrastructure required to support
continued assurance of their performance is restored. This report identifies a number of actions
that could be taken to achieve that restoration.

The Board will continue to focus attention on deficiencies and weaknesses in canfinement

ventilation systems at DOE facilities. These efforts will be aimed at identifying situations in which
DOE can act to improve protection of workers, the public, and the environment.

iv
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1. INTRODUCTION

Confinement, the Department of Energy’s (DOE) preferred method for protecting the
public and workers from exposure to hazardous materials, encompasses both the physical
structures in which the material resides and the associated ventilation systems. Before air from
the confinement is released to the environment, it is filtered through high-efficiency particulate air
(HEPA) filters to ensure that any residual contamination is well below acceptable, safe levels for
public exposure (Burchsted et al., 1976). In such applications, HEPA filters can reduce emissions
by factors of thousands to billions.

An acceptable confinement system starts with a robust and well-documented
design—robust not only in the physical structures involved, but also in the attributes of defense in
depth incorporated in the overall system design. Confinement systems are expected to be
documented comprehensively in safety documents, such as Safety Analysis Reports (SARs),
Technical Safety Requirements (TSRs), and Operational Safety Requirements (OSRs) (DiNunno,
May 31, 1995). Typically, the strenuous demands imposed by the need for uninterrupted
operation of confinement ventilation systems for extended periods of time——often decades-—have
led to the rugged designs often found in DOE facilities. Redundant filter banks and power
supplies are common in modemn applications (U.S. Department of Energy, April 6, 1989;

October 24, 1996). Despite their otherwise robust construction, however, all confinement
ventilation systems that use HEPA filters are vulnerable to failure of their most fragile component,
the HEPA filter itself, which uses a medium no thicker than the typical desk blotter. Like paper,
this medium becomes brittle with age and is significantly degraded by wetting. As a result, HEPA
filters must be regarded as consumables that require replacement at defined intervals. However,
DOE does not currently require replacement. :

On March 20, 1995, the Defense Nuclear Facilities Safety Board (Board) issued a
technical report entitled Overview of Ventilation Systems at Selected DOE Plutonium Processing
and Handling Facilities (DNFSB/TECH-3) (Defense Nuclear Facilities Safety Board, March 20,
1995). This report identifies numerous instances of a lack of adequate accounting of how and
whether facilities met and maintained compliance with specific requirements. The report
concludes that as a result of these shortcomings, confinement systems at DOE’s plutonium
facilities might not perform as expected in the event of an accident.

In its letter forwarding this report (Conway, June 15, 1995) and in subsequent
correspondence (Conway, July 21, 1995), the Board requested that DOE evaluate the design,
construction, operation, and maintenance of ventilation systems at its plutonium processing and
handling facilities and set forth a plan for corrective actions deemed necessary as a result of this
evaluation. DOE formally responded to these requests in early spring 1996 (O'Leary, March 15,
1996). Approximately one-quarter of the 36 actions proposed by DOE in its corrective action
plan still remain open.

Since the issuance of DNFSB/TECH-3, several related issues have been identified. These

include (1) the need for pre-installation filter test facilities (Zavadoski, May 24-26, 1994, July
11-13, 1995); (2) the need for a Qualified Products List (QPL) test laboratory (Zavadoski,
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August 4-8, 1997; Conway, October 30, 1997); (3) the problem of filter wetting (Zavadoski,
August 4-8, 1997, Conway, October 30, 1997; Frethold et al., July 14, 1997); (4) the effects of
aging on the integnty of filters (Zavadoski, August 4-8, 1997; Frethold et al., July 14, 1997); (5)
by-pass leakage considerations (Frethold et al., July 14, 1997; Roberson, March 3, 1997); (6)
radiation-induced degradation (Conway, May 9, 1996); and (7) issues involving the infrastructure
associated with HEPA filters (Alm, January 15, 1998; Conway, February 9, 1998; March 26,
1998; Owendoff, April 27, 1998). In addition, relevant research results that raise questions about
fundamental assumptions used in Safety Analysis Reports have been presented in national and
international forums (Frethold et al., July 14, 1997; Bergman et al., 1994; Carbaugh, 1982;
Johnson et al., 1988; Moceller, 1982; First, 1996, Robinson et al., 1985). These issues are
explored in the following sections.



2. HEPA FILTER INFRASTRUCTURE

The program for producing high-quality HEPA filters and fabricating the filter banks used -
in nuclear installations has evolved during the past 50 years. This evolution has involved many
interrelated assumptions associated with materials, specifications, testing, and use (Burchsted et
al., 1976; Frethold et al., July 14, 1997, Johnson et al., 1988; First, 1996).

* As the name suggests, HEPA filters are high-efficiency air filters designed to remove
extremely fine particles suspended in the air; they do not remove gases. HEPA filters are
expendable, extended-pleated-medium, dry-type filters with (1) a rigid casing enclosing the full
depth of the pleats; (2) a minimum particle removal efficiency of 99.97 percent of thermally

nerated dio  * ‘hthalate (DOP) 0.3 micron smoke particles (particles about ane- third of one-
thousandth of a millimeter in diameter) or larger (i.e., 99.97 percent of these particles are stopped
by the filter); and (3) at a maximum a pressure drop of 1 inch of water gauge when clean and
operated at rated airflow capacity (Burchsted et al.,, 1976). Such filters offer a high-volume, high-
efficiency cleanup mechanism for relatively low concentrations of airbome particulate
contaminants.

Safety analyses for confinement systems using HEPA filters routinely take credit for
reductions in airbome contamination by factors of thousands to billions. These reduction factors
are reasonable for intact filters installed in well-designed and well-constructed filter banks that are
properly maintained. These conditions are difficult to attain, however, partly because of the
fragile nature of the filter medium. A very few small holes in the filter medium (on the order of
1-10 mum in diameter) can reduce filter efficiency significantly.

HEPA filters are manufactured by a process similar to that used for making paper, but
with fiberglass strands as the principal ingredient. After the medium is formed into a sheet similar
in appearance and texture to a large desk blotter, it is carefully folded into a series of accordion
pleats (125 pleats in the most widcly used standard industrial HEPA filter). The folded medium is
then mounted with the edges sealed in a plywood or metal case. This constitutes a single HEPA
filter unit. Dozens or even hundreds of such units may be installed in a single confinement filter
installation.

2.1 ACHIEVING INITIAL PRODUCT QUALITY

2.1.1 Specifications

HEPA filters are produced with a high degree of quality and uniformity through the
application of stringent yet manageable specifications. The foundation for HEPA quality includes
sample specifications found in the 1976 Nuclear Air Cleaning Handbook (Burchsted et al., 1976),
issued by the Energy Research and Development Administration, and more recently in DOE
Standard 3020-97 (DOE-STD-3020-97), Specification for HEPA Filters Used by DOE
Contractors (U.S. Department of Energy, 1997), together with the numerous standards they cite
and the QPL and Filter Test Facility (FTF) testing they call for. Nevertheless, there are ongoing
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technical issues associated with each of these building blocks that have serious implications for
maintaining the quality of the filters.

The current version of the Nuclear Air Cleaning Handbook is more than 20 years old. In
the intervening years, several unsuccessful attempts have been made to revise and update the
handbook, primarily to accommiodate numerous changes in applicable national standards. In
. 1996, the Secretary of Energy made a commitment to the Board (O’Leary, March 15, 1996) to
have a revised draft available by the end of that year. That draft has not yet been produced, nor
are there any indications that a revised handbook may emerge in the near future.

2.1.2 Filter Testing

Both the Nuclear Air CI'  ing Handbook and DOE-STD-3020-97 call for manufacturers
to retain their QPL' listings. This mandate includes, among other requirements, providing
representative sample filter units to an mdependcnt ccmﬁed QPL laboratory for destructive
testing at least once every 5 years.

In the past, manufacturers could choose to have their QPL testing done at either the
Army's Edgewood Arsenal or the Rocky Flats Environmental Technology Site (RFETS). Today,
* the Edgewood Arsenal facility no longer performs QPL testing, and the test facility at RFETS is
closed. Edgewood Arsenal still has the capability to run such tests, but there is no budget for
maintenance of the necessary equipment. During 1997, the QPL test equipment at RFETS was
sent to Lawrence Livermore National Laboratory (LLNL), whére most of it remains—still crated
and unfunded. The Assistant Secretary of Energy for Environmental Management informed the
Board in writing (Alm, January 15, 1998) that a QPL testing laboratory would be available for
testing of HEPA filters to be used in DOE facilities. No time frame was specified for that
¢ nitment, and such a laboratory has not yet been designated.

1 addition to QPL testing, both the handbook and DOE-STD-3020-97 call for
representative filters to be provided routinely to a designated FTF for the purpose of verifying
filter efficiency. The current DOE standard recognizes that manufacturers may themselves
conduct tests similar to those performed at a designated FTF. Even in such cases, however, the
standard requires that all filters destined for use in DOE facilities be tested at an independent FTF
prior to installation.

For years, manufacturers routinely pretested their HEPA filters before sending them to 2
DOE FTF. Even with this pretesting, rejection rates of 3-6 percent were common at DOE's three
FTFs. Such rejection rates support the value of testing at a DOE FTF, since the tests help avoid
the unnecessary generation of contaminated waste and contribute to lowering personnel exposure.
This avoidance comes about because the filters that fail the FTF tests are not installed, as they
would have been in the absence of the tests; thus the need to remove substandard filters
contaminated in service is avoided.

! Products on QPLs have met stringent requirements for quality and reliability,
demonstrated by periodic independent testing at certified testing laboratories, most of which are

operated by the federal government.
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Ct ntly, DOE operates only one FTF (at Oak Ridge). Despite the DOE-STD-3020-97
specification calling for FTF testing of HEPA filters prior to instalfation in DOE facilities, and in
the face of DOE’s own studies (Lytle, August 1996), there have been repeated proposals to stop
testing of filters at the Oak Ridge FTF. Indeed, testing there was stopped in January 1999, but
was resumed 2 months later with user fees being imposed for tests. This situation tends to
discourage FTF usage and increase per-filter test costs. Ongoing attempts to find a programmatic
solution have thus far been unsuccessful. '

2.2 MAINTAINING PERFORMANCE

HEPA filters cannot simply be installed and forgotten. Once installed in safety systems,
they are subject to significant operating constraints to ensure the desired level of performance.
- ,/pically, these constraints involve TSRs and/or OSRs (U.S. Department of Energy, April 30,
1992) that specify a maximum pressure drop for system operation and a level of efficiency as
demonstrated by periodic in-place leakage tests. Operating procedures, specific surveillance
actions, and scheduled maintenance are usually prescribed to ensure that these performance
requirements are met.

Industry consensus standards for in-place HEPA filter testing stress the need for visual
inspections and system-specific procedures (American Society of Mechanical Engineers,
December 15, 1989). Although specific procedures addressing filter operation are required by
industry standards, they are typically lacking throughout the defense nuclear complex (Conway,
January 30, 1998) and have not been made mandatory by DOE. These procedures are important
for ensuring the safety of workers, the public, and the environment. Only the Savannah River Site
has employed them extensively.

For most other systems and componcnts, meeting TSRs ensures that a constrained or
challenged item will perform its intended function as called for by the design. This assumption is
not valid when nondestructive in-place field tests address only the tightness of the filter’s fit
against the frame and the absence of other gross leakage paths. There is a widespread assumption
that periodic in-place DOP field testing demonstrates the ability of a HEPA filter to perform under
accident conditions. Yet, experience has shown that filters can be severely weakcned and still
successfully pass these in-place tests (Frethold et al., July 14, 1997; Johnson et al., 1988, First,
1996). Under accident conditions, such filters are vulnerable to subsequent failure in use, for
example, after becoming heavily loaded with smoke particles.

The question of whether a HEPA filter will perform as intended in the future cannot be
answered simply by examining adherence to existing TSRs. Filter performance does not lend
itself to a simple “go-no go" test. With today’s technology, that assurance is available only
through a reliable and effective Infrastructure that addresses all aspects of HEPA filter
quality-—design, manufacture, installation, operation, and maintenance.

2.3 CHALLENGES



2.3.1 Fires

The largest potential threat to the public from a facility that houses processes in which
relatively large quantities of radioactive materials are handled is most commonly a fire accident
scenario. Since fires often generate large volumes of smoke, they pose a potential ~ -eat to the
tective functioning of filtration systems because the filters can become rapidly loaded with
smoke particles. This increases the pressure drop across the filter, potentially leading to a breach
of confinement. There are times during some fire scenarios when it may be necessary to stop flow
to the filter systems to prevent their destruction. Such scenarios need to be carefully evaluated
ahead of time; a mitigating strategy must be developed, c| 'y captured in proce’ s, and
rigorously practiced (Defense Nuclear Facilities Safety Board, March 20, 1995; Conway,

January 30, 1998; Klein, April 24, 1998).

In the event of a breakthrough of the filter during a fire, the particulate material deposited
on the filters is readily lifted by buoyancy into the atmosphere, where it can be further dispersed in
potentially unfavorable downwind pattemns. As a result, some fires can be more serious than
explosions, which generally drive much of the particulate matter into surrounding structures
rather than elevating it into the atmosphere and dispersing it via prevailing winds.

2.3.2 Heatand evated Temperatures

Because of their materials of construction, HEPA filter installations can easily be damaged
or destroyed by heat if they are not properly designed and maintained. Exposure of the filter
m« um to temperatures of 700-750°F for only 5 minutes can significantly reduce filter efficiency
(Burchsted et al., 1976). Fires involving bumning metals, which may be encountered in many
defense nuclear facilities, can produce flame temperatures of several thousand degrees. With
sufficient flow of cooler air, these high temperatures can be reduced to acceptable levels in the
downstream HEPA filters. If this cooling effect is to be provided, however, detailed plans and
designs are essential. Such plans and designs in tumn require appropriate guidance.

In this connection, DOE Handbook 3010 (DOE-HDBK-3010-94) (U.S. Department of
Energy, December 1994) implies that HEPA filters can withstand temperatures substantially
greater than 1500° F for tens of minutes without losing their nominal efficiency of 99.97 percent.
This is not correct, since fiberglass will melt before reaching such temperatures. This erroneous
information was used in a recent Basis for Interim Operation (U.S. Department of Energy,

April 1998) in which a filter efficiency of 99.8 plus percent was assumed in calculating dose
assessments. In this instance, recalculation determined that the temperature likely to be
encountered at that  ility would not have reached 750°F. However, the same error (i.€., the
assurnption of no filter damage and filter availability for dose reduction) could recur if the
handbook is not revised.

2.3.3 Wetting
Like paper, HEPA filter medium is especially susceptible to water damage, despite the fact

that water repellents are applied to the medium during manufacture. When installed fire
suppression systems are activated to protect systems, structures, and components inside
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confinement, the moisture-laden air carried downstream to the HEPA filters can seriously degrade
filter performance—at a time when high-efficiency filter performance is crucial.

2.3.4 Filter Strength

The remaining strength of HEPA filters must be adequately considered, especially under
challenging conditions, such as having to cope with a fire. Making this determination is
particularly difficult, however, since no nondestructive in-place test is available. Further, many
unpredictable factors can degrade the filter installation's strength without the operators’
knowledge. Filter strength is affected by such factors as manufacturing variables, aging, loss of
binder, loss of water-repellent capability, shelf life, history of prior wetting, exposure to high
t erature, exposure to high radiation, exposure to chemicals, and exposure to moisture-laden
air (Frethold et al., July 14, 1997, Bergman et al., [994; Carbaugh, 1982; Johnson et al., 1988;
Moeller, 1982; First, 1996). While many of these factors have been investigated, a quantitative
assessment does not appear possible at this tme. More important, a conservative limit on filter
life 1s not currently mandated by DOE. '

2.3.5 Air Leaks

Careful design, attentive operation, and disciplined maintenance of a HEPA installation
can be negated by air leaks in the negative pressure region of the system downstream of the filters
and upstream of the fans. Leaking gaskets, fan seals, and damper actuator penetrations are
particularly vulnerable. These regions are not routinely checked for leaks (Frethold et al., July 14,
1997; Roberson, March 3, 1997). When RFETS addressed this issue, such leaks were found.

2.4 RESULTS OF PRIOR RESEARCH

The literature is replete with studies that examine possible negative influences on HEPA
filter performance (Frethold et al., July 14, 1997; Bergman et al., 1994; Johnson et al., 1988,
Robinson et al., 1985). The data presented in these studies are based almost entirely on HEPA
filt  essthan 15 years old. A few of the filters examined in the studies were 15-20 years old,
and a very few were older than that (the age of these filters typically includes both shelf and
service life),

Frethold's work (Appendix 4, Figure 4-1) (Frethold et al., July 14, 1997) shows some
unused but aged filters with less than minimum specified initial tensile strength of 2.5 pounds per
inch for unfolded media and 2.0 pounds per inch for folded media. “Folded” versus “unfolded”
here is significant because the most commonly observed failure point on a HEPA filter is on the
downstream fold. Further, Frethold's work (Figure 6-1) reveals variability for this parameter by
factors of 2—3 for the same manufacturer.

The loss of water-repellent capability has also been observed by several investigators.

This can be a significant factor if moisture carryover or sprays from firefighting efforts impinge on
the filters. Filters untreated for water repellency are expected to absorb some fraction of the
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impinging moisture or water. This moisture absorption can dramatically increase the pressure
drop across the filter and lead to filter failures. According to Frethold (Figures 2-1 and 2-2), loss
of the ability to repel water does not appear to be a problem in storage, but can be significant in
service. Johnson's data (Johnson et al., 1988) show a 57100 percent loss of water-repellent
capability among filters in service for 13~14 years.

These data suggest that remaining strength and ability to repel water are important
considerations for continued HEPA filter use, but it is not possible to specify an exact service life.
Qualitatively, however, the data clearly indicate that filters cannot stay in service indefinitely.
Since an exact service life cannot be determined and data variability is significant, individual
vulnerability assessments that examine the expected efficiency, life, and mission for installed
HI A filters would appear to be desirable.

Frethold (Appendix 3) presents the results of soaking a HEPA filter, drying it, and then
testing the dried media for tensile strength. This investigation was designed to simulate the effects
of direct impingement spray testing for fire protection purposes. The results revealed that one
soaking can reduce the strength of the filter media to less than the initial purchase specification
value. Additional tests conducted by Frethold without presoaking also demonstrated weakening
of the filters. On the basis of these data, the safety significance of the application, and a
consideration of future building use, one DOE site (RFETS) decided to replace various previously

tted I__ 2A stages (in Buildings 371 and 707). The choice appears to have been a prudent one.

It should be noted that most of the investigations cited above were carried out under
funding provided by DOE and its predecessor agencies. Today almost no funding is available for
conducting such investigations, even though there are many unanswered questions. No
programmatic office within DOE has stepped forward to set priorities regarding the additional
information require

Taken collectively, the published data also suggest that there could be some unused HEPA
filters in storage—ready to be installed in safety systems—that would not meet newly purchased
f rspecifications. Further, the data suggest that installed HEPA filters could be so degraded by
age and loss of ability to repel water that they might not perform their expected safety function
when called upon to do so.

‘Several attempts have been made to establish an age limit for HEPA filters, taking into
consideration the weaknesses observed during testing. First (1996) of the Harvard Air Cleaning
Laboratory recommends 5 years for HEPA filters used in biological cabinets. The Savannah
River Site has a 5-year limit in place, including both shelf life and service life. LLNL previously
proposed an 8-year limit, and is currently proposing a 10-year limit. Some DOE facilities have
filters in service that were installed more than 20 years ago. A prominent filter manufacturer
claims a 3-year shelf life, but only under proper storage conditions. No other age limits at DOE
facilities have been proposed to date. Nor have any additional routine measurements or
assessments to evaluate the residual strength of HEPA filters been proposed.
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3. REVIVING THE INFRASTRUCTURE

To be effective, any management system requires feedback. In the case of HEPA filters,
there are many indications that an acceptable program for feedback of experience is either absent
or seriously degraded. At a time when additional HEPA filter investigations may be called for,
budgets have been cut to the point that meaningful research in this area is no longer possible.
Moreover, after nearly 50 years of continuing support for the Nuclear Air Cleaning Conferences,
DOE has decided to withdraw support for future conferences, seriously compromising
opportunities for feedback from peer review and a free exchange of ideas. Reconsideration of this
decision is warranted in order to restore vigor to this important safety-related research area and to
provide better assurance of adequate information exchan; on the subject of ventilation filtration.
This revort should be regarded as an impetus for a revitalized feedback and improvement pri -~ ‘am
for .. sE._.A filter program, following the tenets set forth in Board Recommendations 93-2,
Safety Management, and 98-1, Integrated Safety Management. .

There is physical evidence that some HEPA filters presently in service may be too weak to
perform their safety function effectively (Frethold et al., July 14, 1997), and there is continued
reliance on a field test that provides no information on the filters’ remaining physical strength.
Indeed, physical evidence suggests that even unused but aged filters may not meet minimum
strength requirements. These findings indicate a need to strengthen quality assurance and quality
control programs for HEPA filters. At the same time, however:

® The QPL laboratory committed to by senior DOE rhanagement is not yet in place.
® The existence of the last remaining FTF is tenuous.

® An updated Nuclear Air Cleaning Handbook, a draft revision of which was originally
committed to by December 1996, is not yet available.

e There is a serious need to update a related DOE Handbook to correct errors that
could lead to nonconservative analyses, as has occurred at least once.

To address these issues and restore vitality to its filter program, DOE should give serious
consideration to the following actions:

e Designate a location and firmly commiit to providing funding, personnel and physical
resources, and continued programmatic support for a replacement for the QPL
laboratory, on an expedited schedule.

e Ensure continued operation of the Oak Ridge FTF.

e Identify needed resources and assign responsibility for early publication of a revised
Nuclear Air Cleaning Handbook, in order to make accurate, up-to-date guidance on
the subject available.
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® Revise, update, and implement DOE-HDBK-3010-%94 to eliminate confusing guidance
regarding the performance characteristics of installed HEPA filters, and to improve the
quality and reliability of assumptions supporting safety analyses involving these critical
components of confinement systems protecting workers, the public, and the
environment. ‘

® Establish a conservative maximum age limit for HEPA filters involved in safety-related
service. Such a limit should be established, simply because the filters degrade with
time, and only 1015 years of meaningful data is available to justify extended service
life. Any age limit established should be supported by a systematic evaluation of how
the strength of HEPA filters varies over time, for both installed filters and those in
storage. '

The above actions are called for to restore DOE’s failing infrastructure supporting its

HEPA filter program. At this time, however, higher priority should be attached to prompt
completion of a vulnerability assessment of each facility relying on HEPA filters for accident
mitigation. Filters specifically required to operate (and those being stored in place that could
interact with these filters—as in the case of standby, bypass filter banks) in a stressed situation
(e.g., in fires, during sprays, or in high temperatures) while called upon to perform a safety
. fune i should be assessed for their ability to perform acceptably. Installed filters that have
already exceeded their useful life should be replaced on a prioritized basis. Finally, systematic
evaluations of the anticipated performance of installed HEPA fiiters compared with the tasks they

“expected to perform should be completed. These evaluations should be based on reasonable
but conservative assumptions regarding potential mechanisms for filter degradation, pending the
conduct of meaningfu] research aimed at definitively establishing a better understanding of how
filter strength varies with time. '

This report has described a significantly degraded DOE infrastructure for HEPA filters.
Confinement viability demands high dependability of these filters. An acceptable level of
reliability can be assured only if the robust infrastructure required to support continued assurance
of their performance is restored.
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I Table 1-4, Excess Cancer Risks (ROPCg) for the AMWTF Prelimin iy Risk Assessment,

Rediologleal Cancer Rk (excess lifetime risk)
Peoceptor Scemsrio | Subistence Ferme-¢ 1 Naii_v::-ﬂAmcric_gy_n M_jﬂ—# Resident
| (Liestyie) Adult | Chd Adult Child Adult Chile
Hypathetical Locativn 134E-07 | 277£-0R 1.71E-07 2.25E-(08 9 68E-0¢ 2.14E-08 |
Ffic_ﬂchmnn's Cabin i.12E-07 231E-08 1.095-07 2.00%- 3 8.14E-08 L.B0E-08
s in Gronde 1.93E-08 3.993-09 4.005-08 5. E-09 1.40E-08 3.092-09
- __4.53E-09 9.33k10 - - - -
| Howe 6.54E-09 | 1.35L-09 - - ~ - -
I 1.02E-08 2.10F-09 - - g - -
- .02E-0% | 2.10E-09 - LI -
Arco J06E-U2 1 AORE-10 - - - .
Mooreland 1.54F-09 | 5.10E-10 - - - -
Mackay 1.735-09 3.58E-10 - - - -
2
3 Tabla 1-5. Excess Cancer Risks for Infant Exposure to ROPCs via Breast Milk,
Tufzut Exposure to RCPCs vie Breast Milk (ELC. )
Receptor Seenario | Subsistence larmer | Native American Resident INTT L Worker
(3 Hesivie) (infant) (iufant) b} (infant) (infant)
| Hypothetical Maximum 7.90E-13 407072 7.821-14 1.33E-15
Frenchman’s Cebin 6.46E-13 4.L4K-13 6.40F-14 -
Cerro Grande 1.43E-13 1.71E-13 1.14) .14 -
4 .

5  Table 1-8. Daily Exposure to Dioxin/Furans.

Daily Exposure to Dioxin/Furans (pg/lkg-d)
| Subsistence Farmer | Native American I Adult Resident INEEL Worker

. Infant Adult Infant At lafant Adult Infunt Adult
Hypothetical 072: | 00227 | 0107 | wwus 0.024 | 0.00012 - - |
Freachman’s Cabin 0599 | 00188 {0404 0.003 0.003 1000010 | - - |
Ce:ro Grande 0.104 0.0033 0.0v3 0.003 0.001 | 0.00002 - - [

EBR-I 0006 | 0.00018

LCFA B 7 ‘ ) N , 1 0.001 0.00003

6  Critsrion level for daily exposure to dioxin/furan: 1 to 3 pg TEQ/ke/day for adults and 60 pg T £Q/kg/day for nursing
7 inf s The results for dioxin include the coplanar PCBs and the seventzen (dioxin and furan) cougeners per HHRAPD.
8 Note: Units {or equivaleat concentration of 2,3,7,8-TCRD (TEQ) are « omunenly expressed siraply as pg/kg-day.
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I Table 1-7. Ecological Screening Quotients for the AMWTF Praliminary Risk Assessment.

. Zone of Mximum Zone of Maximum 20-km Average
Measurement Endpoint Receptor Contaie antion Coptamination Concentration
(Exclusive diet) (Caual diet) (Fqual dict)
Plants 2.74E-07 NA 3.21E-09
Soil invertebrates 6.202-05 - NA 7.42E-07
Pygiy rabbit 1.14E-05 1. 14E-05 (one food type) 1.32E-07
Deer Mouse I 31E02 gs7rn T 7 REELgS
7\"“: ‘ o4 dove 4.53E-04 4.53‘}'_".'04 (onc Jova type) 2.410-06
aern meadowlark 1.13E-01 5.65E-02 6.76E-04
_grinefalcon 1L31E-0) 6.56E-02 I 7.846-04 |
| Ferruginous hawk 1.31E-01 8.74E-02 1.05F-03
ol agl: L31E-0 9,27E-02 1.11E-03
Coyote 6.54E-03 4.36E-03 3.21E-05
tgray Wolf 6.73E-03 4.60E-03 5.49E-05
1 issmmes receptor’s diet is composed of ell diet items in equal portions.

2

I

Tabl

isuines receptor’s diet is composed of only the diet item that poses the maximum risk.

-8. Estimated Dose Ratea for Ecological Receptors for the AMWTF Preliminary Risk

7.65E-07

Arsassmant.
Messure™ent Exposure® Exposure®
Endpolnt Keceptor _(rad/day) (nGy/day)
Plants - ' 8.37E-07 B3TE-06
Soil invertebrates 1.83E-06 1.83E-05
Pygmy rabbit 1.41E-07 1.41E-06
Decer Mouse 1.91E-07 1.91E-06
Mouming dove 2 81E-07 2.81E-06
| Westerr -~ :adowlark 9.40E-08 8.40E-07
Pereming ialcon 1.31E-07 1.31E-06
Fenuginous hawk 1.31E-07 1.31506
Bald Eele 1.14E-07 1.14E-06
| Coyot- 8.91E-08 8.91E-07
| Griv Wolf o 6.26E-03 620E0
Raser 7.63E-08

a. Assumes an equal dict
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2. DERIVATION OF EMISSION ESTIMATES

The purpose of this PSLRA is to perform 2 screening level evaluation of the potential risks from direct
and indirect exposure to AMWTF emissions. This section addresses the first step described in the
aoduction: characterization of the facility emissions, including identification of emission sources,
identification of COPCs, measurernent of facility emissions, and estimation of the concentration of non-
detected compounds that are COPCs. Most of the information in this scction was presented in the RAWP,
and is reproduced here with the addition of changes 1equested by L _ J/EPA (DEQ/EPA 1999).

2.1 Section Overview

Section 2.2 lists emission sources for potentially-hazardous compounds at the AMWTY. The procedures
~~~d to select the COPCs for the PSLRA arc described in Section 2.3. Section 2.4 describes how facility
emiissions estimates were derived, and Section 2.5 discusses the conservative assumptions used in that

derivation.

2.2 Emissions Sources

As discussed in Section 1, the AMWTF will have one emission source for hazardous waste, a main stack
comprising seven individual flues, five of which potentially will emit COPCe. All five flues—Ilisted below

along with the areas served—will have a similar discharge velocity (4,000 f/min).

e  East (Arca 300) Zone 3 Extract: East areas designated Zone 3 including box linés, central conveyor

system, drum line, drum staging arcas, and supercompaction/macroencapsulation gloveboxes,

¢ East (Area 300) Glovebox Extract: East areas designated Zone 3 gloveboxes including analytical

laboratory gloveboxes and the special case waste glovebox,
+ West (Area 400) Zone 3 Extr.ct: West areas designated Zone 3 including evaporator offgas,

e West (Arca 400) Glovebox Extract: West ar.as designated Zone 3 gloveboxes including

microencapsulation (including asi and salt handling), and

o Incineration Offgas.

Preliminary Screenin;; Level Risk Assessment "1 Dorinicns 0
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2.3 COPC Selection

s subsection describes the procedures used to select the COPCs and to develop the emission estimates
usect in the AMWTF PSLRA. Each identified emission source at the facility is a possible source for craission
of COPCs, including KOPCs. COPCs are compounds that (1) are likely to be emiited, based on the presence
of the compound or its precursors in the waste feed, (2) are potentially toxic to humans, and/or (3) have a
definite propensity for bioaccumulating or bicconcentrating in human and ccological food chains. The
COrCs idzntified for the PSLRA are constituents present in the waste streams, products of incomplete

combustion, and other compounds Likely to be furmed in the combustion process.

The estimated concentrations (bounding estimates based on existing documentation plus assumptions) of
pollutants in each TSA waste stream are listed in Section 1 (Table 1-1). While the methods for estimating
emussions from hazardous waste combusiion sources arc reasonably well established and are later confirmed
thre 1 the trial burs process, the methods for estimating air ewissions from associated nonthermal treatment
processes are not well established. The process used for estimating emissions from both thermal and
nenthermal treatment of the waste coutaining identified TSA pollutants is present d in Section 2.4, below.
The reader is directed to Attachment L for more detail. Attachment L presents detailed calculations for the
estuuation of compounds that are contained in the feed and a few compounds that are expected to be products
of t* - “reatment process (dioxins/furans, chlorine. hydrogen chloride, hydrogen fluoride, nitrogen oxides,

wlfur dioxide, and carbon monoxide).

2.3.1  COPC Selection Overview

The first step outlined in the HHRAP for assembling a COPC list assumes a trial burn has been
conducted. The steps presented belc v are derived from the HHRAP method, with nodifications applicable to
the proposed AMWTE

Step 1: Evaluate analytical protocol for the stack tests to be performed di.ring the trial burn. Prepare

a list that includes all the compounds specified i the analytical methods for the trial bumn.

Step 2: Evaluate the type of mixed waste and TSCA- :gulated PCB wa<te to be processed at the
AMWTTF facility—including all wastes that the units will be permitted to process—to determine

which compounds sliould be retained for evaluation as COPCs because the » are present in the waste.

Step 3: Delete from the list of COI'Cs those compounds that are not con. ponents of any process

unit feed stre *m, are not expected preducts of incomplete combustion (PICs) from the incinerator

PrelinzinZJScreerzing Level Risk Assessment 2:2 Revision 0
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process, and do not have toxicological data. Those compounds that are listed as present in TSA

waste but have no toxicolog.cal data are accounted for qualitatively in the uncertainty analysis.
Step 4: (Reserved for FSLRA)

Step 5: Evaluate any compound that may be of concern due to other site-specific factors (e.g.,
community and regulatory concern, high background concentrations). Include as COPCs those
compounds that (1) are a concern due to site-specific factors, and (2) may be emitted by the

combustion unit.

2.3.2  COPC Selection Worksheet

The worksheet used to develop the COPC list includes the name of the compound, the Chemical Abstract
Service (CAS) number, the reason for inclusion on the list, and the availability of toxicological data.
Compounds were included on the list if thev were identified in the waste feed, or if they can be detected by the
offgas sampling and analysis protocols defined for the trial burn. The offgas sampling protocols, described in
the Quality Assurance Project Plan for thc AMWTF incinerator trial burn (Appendix D-5 of Book 4 of the
AMWTF HWMA/TSCA permit application [BNFL 1999]), were selected to allo » detection of a
comprehensive set of volatile organic compounds, semi-volatile organic compounds, polychlorinated
dihenzo(p)dioxins/polychlorinated dibenzo furans (PCDDs/PCDEs), toxic metals, and other compounds
weattified in the HHRAP as potential COPCs. These compounds include all of the PICs identified in Table A-

TAppendix A of the HHRAP, as well as, many other potential PICs.

The COPC worksheet developed for the AMWTF SLRA is presented in Table 2-1 of this report. This list

consists of compounds in the following categories:

- Volatile organic compounds that are expected fe'ed materials and potential PICs.

o Semivolatile organic compounds that are expected feed materials and potential PICs. Only cyclohexane,
' 1,2,4-trimethylbenzene, nitrobenzene, and 1,3,5-trimeth.henzene were identificd as feed materials; the
other 29 compounds are included as potential PICs. '

e PCLDs and PCDF3: Dioxins/furans are includ.d due to their high toxicity and because they are likely
PICs. For the Fs] RA, the gseventeen (dioxin and furan) coneeners h‘stéd in the HHRAP guidance arc
assumed to be included in the emis-ior. ¢ timate fo:2,3,7,8 TCDD,

e PAl's are included due to their toxicity and because they are likely PICs. The conmon carcinogenic
PAHs that are izcluded are: benz.(a)anthracene, benzo(a)pyrane (BaP), benzo(b)fluoranthene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and ind=no(1,2,3-cd)pyrene. These compounds

Preliminary Screening Level Risk Assessment 2.3 Revision 0
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arc evaluated per the HHRAP. The following common PAHs are evaluated for noncarcinogenic health
effects: acenaphthene, anthracene, fluoranthene, fluorene, naphthalene, and pyrene.

« Polychlonnated bipheny! cornpou.ids. PCBs are identified as present in at least two waste streams stored
at TSA, and the AMWTF secks a TSCA permit for PCB disposal.

o Nitroaromatic compounds. The HHEAP suidance does not automatically recommend the inclusion of
nitroaromatics unless they arc expected to be in the feed material or the feed contains large quantities of
fuel bound nitrogen. As a conservative measure, and becavse of the wide range of materials included tn
wiv AMWTF waste feed, nitroaromatics are included in the COPC list.

e Phthalates. The HIIRAP guidar<« ' o cautions against autoruatic inclusion of phthalates in the ~ 2PC
list. Apain, as a conservative measure and because of the variety of the waste feed materials. phthalates
are included in the COPC list.

«  Metals currently regulated as toxic (antimony, arsenic, barium, beryilium, cadmium, chromium, lead,
mercury, silver, and thallium), plus nickel, selenium, cobalt, copper, iron, and zinc are included.

e Other compounds are included to ensure that compounds of concery: that could be in the wastes to be

mitted are consiacred. This includes (per the HHRAP) hydrogen chloride/chlorine gas (irmitants that
¢ cause adverse effects in the upper respiratory tract, including the nose, mouth, and throat); hydrogen
luoride, manganese, strontium, uranium (as a COPC), and zirconium (}:2. reg ilator request).

e Critenia pollutants; carbon monoxide, nitrogen oxides, sulfur dioxide, ozone, lead (addressed under

metals), and particulate matter are included per regulator request.

The worksheet identifies those compounds that were retained in the human health risk assessment.
COPCs were retained if they were listed as possibly present in the feed, can be detected by the sampling and
analysis protocols defined for the trial burn, and have toxicity data. During preparation of the PSLRA,
analytical techniques more sensitive for analysis of pesticides, di-n-octyl phthalate, and PAHs were identified
for use in the trial burn, and the emissions estimates for those compounds were adjusted to remain consistent
with the detection limits for those methods. (See Section 2.4 und Table 2-2 for discussion of compounds that
are in the feed, but are not detected in the trial burn emissions.) COPCs were excluded if they were not
present in the feed and did not have toxicity data. Several compounds were identificd that are present in the
feed, cannot be detected by the proposed sampling and analysis protocols, but have toxicity data. These
COPCs were evaluat:d in the PSLRA, and based on their estimated emissions, their contribution to the

overall risk was evaluated.

The potential PICs identified in the previous section are likely to be formed in any combustion process.

However, the AMWTF air pollution control system has been specifically designed to provide an

Preliminary Screening Level Risk Assessment 2.4 Revision 0
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shown in Table A-1 of Attachment A of this report, along with the source of the data. Table A-5 of
Attachment A of this report presents the data and data sources for radioactive chemicals. The data for the
radioactive elements were derived from a number of sources, including the Allied Technology Group (ATG)
RAWP (A 1'G 1993).

2.3.3.2 Chronic Health Effects

The risk assessment is based on estimates of the chronic health effects of carcinogenic and
DONCATCINO yuniC compoimds. Estimates of excess individual lifetime cancer risks were made using
chemical-spectfic  1cer slope facrors. Noncancer health effects were calculated from reference
concentration (RfC  nd reference dose (RID) values for direct and indirect exposure pathways. The values
for these paramcters we:c obtained primarily from the IRIS database and the hizalth effects assessment
summary tables (HEAST) document (EPA 1997b). Table A-2 and Tabl. . .-3 of Attachment A present the

values used in this risk assessment along with the sources for these values.

The carcinogenic risk from direct and indirect exposure to radionuclides was also calculated using
carcinugenic slope fa*~rs. Table A-6 of Attachment A presents the values vsed in this risk assessment.
These values were obtained from HEAST (EPA 1995b). Additional information regarding these values is
presented in Section 5.3, ' |

2333 Acute Health Effects

Acute henlth effects were estimated by comparing the short-te m (maximum 1-hour) inhalation of vapors
andpart COPCs with acute exposure inhalation criteria (AEIC). Section 4.5.1.4 presents the
hierarchic:™  roach used to identify sources for the criteria. The AEIC data used in this risk assessment,

and their s :s, are presented in Table A-4.

2.3.3.4 Ecological Toxiciiy Data

The ecnlogic:  axicity was evaluated by using the modeled soil and air concentrations znd a simplified
food web to compute the exposure to plants and animal~ -* the L. The modeled exposure was compared

with TRVs for various plants and animals. The TRVs were ¢ltawmned from Region 10 EPA (See Section 6).

2.3.4  Selection of ROV Cs

The radionuclides selected for the AMWTF risk asscssment include all those present in the TSA waste,
based on historical data, process knowledge, and imited characterization (Raive 1995). By far, ame:icium

Preliminary Screening Level Risk Assessment 2.6 : Revision 0
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maximum feed (630 lb/hr) to the incinerator resulted in 6.5 pounds of mercury exiting the SCC. This number
1s unrealistic. if not impossible. Even if the incinerated waste actually did contain 1% mercury, due to
mercury’s physical and chemical characteristics. only an estimated 70 grams (0.15 1b) would exit the SCC
each hour, maximum. Given the assumption for incinerator operations used to derive the emissions estimales
(8,760 hr/yr for 13 yr at the maximum feed rate), over 113,000 Ib mercury would be processed. In actuality,
only about 8,609 1b (3,905 kg) of mercury is estimated to be present in an uncontainerized form in the
36,000,000 Ib (16,330,266 kg) of waste to be processed. Most mercury is expected to exist within containers
that will be retrieved in the pretreatment lines. The revised incinerator emissions mercury estimate of

1.47 E-05 g/s (see Figure L-1 in Attachient L) is based on the assumption that all 8,609 Ib (3,905 kg) of
uncontaine ~ dmercury * distributed  nogeneously throughout the waste to be incinerated. All other
assumptions (such as maximum feed rate, 100% release from the SCC, and conservative air pollution control

efficiencies) remain the same.

The PCB content of the waste was also evaluated in a similar manner. The PCB emissions are based on
the assumption that the PCB-containing waste streams average 15% PCBs and that the incinerator and APCS

provides 99,99999% destruction and removal efficiency (DRE). Both of these assumptions are conservative,

The following sections summarize the emission estimation process for the nonthermal and thermal
processes. The reader is directed to Attachment L for more detail. Attachment L presents detailed calculations
for the estimation of compounds that are contained in the feed and compounds that arc expected to be
products of the treatment process (dioxin/furans, chlorine, hydrogen chloride, hydrogen fluoride, nitrogen

oxides, sulfur dioxide, and carbon monoxide).

2.4.1.1 Nonthermal Process Emz'sSions

To calculate ermissions from nonthermal sources (i.e., all identified treatment sources except the
evaporator and incinerator), total VOC emissions were first estimated for each process/area. VOCs were
accounted for in arcas where waste contatuers are not tightly lidded, or wﬁcrc waste containing organic
constituents is disturbed by sizing, drilling, or other disruptive activities. Of the waste categories, only the
non-debris, sludge-type wastes, especially organic homogeneous solids, are expected to emit VOCs. Where
appropriate, emission factors from the EPA publication AP-42, Supplement F of the Compilation of Air
Pollutant Emission Factors, Volume [ : Stationary Point a:nd Area Sources, (EPA 1995d), hereafter referred
to as AP-42, were used. If a good match is not identified in AP-42 for a process, a conservative emissic

factor was derived from process knowledge and best engineering judgement.

e
Q'.
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Removal efficiencies for emission control equipment were applied to cach source to determine the abated
emission rates, The carbon adsorption unit removal efficiency is assumed to be a conservative 95% for

VOCs. No credit is taken for the second stage backup carbon adsorption units.

From total VOCs values, individual COPC emissions were determined by multiplying the worst-case
concentration percentage of each constituent in the waste by the total VOCs emitted for that process/area. |
VOC emissions from the debris waste type were considered negligible. (Process experience has shown that
debris waste, which consists of pieces of material with high surface areas exposed to surrounding air, will
retain a negligible amount of the original concentration of organic constituent. The VOCs will have also
escaped the headspace of the drum over time.) The majority of the debris waste type organic COPCs arc also
listed as non-debris COPCs; therefore, conservative emissions estimated from the worst-case non-debris
waste type cover the small amount of organic COPCs that may be present in debris waste. Some organic
COPCs that are listed only for the debris waste type (dichlorethene; cis-1,2-dichloroethene; ethyl ether;
isopropanol; methane; and 1,1,2,2-tetrachloroethane) are not encompassed by non-dsbris VOC estimates. As
a conservative measure, they were included in the non-debris waste at their respective debris waste
concentrations. This allowed calculation of emission estimates for these COPCs. They were, however,
evaluated for risk at their individual detection limits as part of the PSLRA analysis. Table 2-3 presents the

estimates for COPC emissions, including those from noathermal sources.

The above analysis does not address semi-volatile contaminants contained in the feed. This affects four
compounds (cyclohexane, nitrobenzene; 1,2,4-trimethylbenzene; and 1,3,5-trimethylbenzene). The emissions
of these compounds in the nonthermal treatment process were estimated by using the, same methods and
assumptions as presented for the volatile compounds. These methods were also applied to the additional
metals (cobalt, copper, iron, manganese, strontium, thorium, uranium, and zirconium) included per regulator
request. These metals, although not identified in the feed (because they are not regulated by RCRA and
thercfore were not measured), are most likely contained in the feed. These metals are assumed to be present at
the 1% level (the same level as the RCRA metals), with the exception of iron, which will be assumed to be

present at 5%.

2.4.1.2 Thermal Process Emissions

Incinerator Emissions. Incinerator organic emissions were conservatively estimated based on feeding
the worst-case non-debris feed at the process capacity of 650 Ib/hr and include PICs and comipounds formed
in the incinerator process (e.g., PCDDs and PCDFs). A conservative 99.99% (99.999865% for PCBs) DRE

was assumed for the incinerator PCC and SCC. These minimum DREs arc required to be demonstrated in the

Preliminary Screening Level Risk Asse-sment 5.0 Revision 0
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MA/TSCA tnal bum, and the actual DREs are expected to exceed these estimates by one to two orders of
atude. The carbon adsorbers are expected to remove VOCs from the offgas; however, no credit was
1 for their removal efficiencies. [Details of the incinerator APCS are found in Section D-5 of Book 4 of

\MWTF HWMA/TSCA permit application (BNFL 1999)).

‘etal and PM removal efficiencies for the various control devices in the incinerator APCS were based on
onservative guidance provided in Dempsey, Clyde R. and E. Timothy Oppelt, Incinerarion of

wrdous Waste: A Critical Review Updare, Air and Waste, Vol. 43, pp. 25-73, January 1993, (Dempsey
), hereafter referred to as Dempsey. Conservative estimates of metals partitioning to the APCS were

1 from the same source. Dempsey’s estimates of metals partitioning are for waste metal concentrations of
ppm for each metal. The authors state the following, “For a given set of combustion chamber conditions,
12ximum amount of metal which will be vaporized will become constant as the metal concentration in the
s increases.” No credit is taken in the AMWTF analysis for the fact that the metals content in the feed is
2 6.5 Ib/h, which corresponds to concentrations of 770 to 10,000 ppm (1 wt%). It is expected that metals
tioning to the offgas will be significantly lower than the highly conservative value of 100% assumed for
of the metals. Nickel and selenium values are not given in Dempsey, so the same removal efficiencies

given to these metals as for the metals arsenic, cadmium, and lead.

[he HEPA filter removal efficiency for PM and metals (except mercury) was assigned 99.9%; no credit
.aken for removal of metals or PM by the HEPA pre-filters. A removal efficiency of 0% was assigned to
(EPA filters for mercury. Mercury removal efficiencies for the carbon bed absorbers in the incinerator

S were assigned as 98% and 95%.
“able 2-3 lists the estimated emissions for all of the COPCs identified in the COPC selection worksheet.

Ivaporator Emissions. The evaporator emissions calculations followed a similar methodology as the

yarable incineration emissions calculations, with several adjustments due to processing differences. The

josition of the feed to the brine mix tanks is based on the conservative estimates from the incineration

lation adjusted by the removal efficiencies of the APCS equipment up through the WESP. The

ional waste feed streams from the decontamination wastewater tank and the overflow from sumps have
auuor flow rates with lower concentrations of heavy metals (due to dilution with makeup water). Hence, these

conservative estimates for the incineration feed represent a worst-case scenario for feed to the brine mix

~ tanks.

In the brine mix tanks, the stabilizing agent {2,4,6-trimercapto-s-triazine sodium salt, (TMT)] is assumed

added to form insoluble metal complexes with several of the heavy metals, and the pH is adjusted to neutral

Preliminury Screening Level Risk Assessment 210 Revision 0
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oy adding caustic [SO wt% sodium hydroxide (N aQH)]. Vendor literature (Heavy Metal Removal

e Gas Scrubber Water of Garbage Incinerarors with.TM'I " by Norbert Steiner) (Steiner), available
gussa Corporation, reported the heavy metal removals measured in a weekly survey. Based on this

;, the conservative assumptions used in the calculations are 95% for cadmium, lead, and mercury, and

nickel.

¢ the Degussa Corporation data sheet on TMT-15 (15-wt% aqueous solution of TMT) indicates that
so forms an insoluble complex, it is assumed that silver is removed at the same rate as the lowest
rate (85%). With the addition of caustic until a neutral pH is reached, it is assumed that all of tl'_lc

¢s (HCI and SO,) are completely converted to their corresponding soluble sodium salts.

i¢ evaporator, the brine feed is concentrated to a dry salt by evaporating the water in a thin film of
.ution spread over a heated wall by a slowly rotating rotor. Normally, only a small portion of the salt
aed in the water vapor effluent. For conservatism, the calculations assume a high carryover amount of
or PM, soluble salts, and low volatility mctajs (beryllium and chromiumy that is comparable to the

:or SCC carryover fraction.

1¢ condenser, the vapor effluent from the evaporator is sub-cooled to liquefy a portion of the
nately water vapor for use as precess water makeup to the incinerator scrubbers and quencher. No

taken for metals removal for these conservative calculations.

carbon adsorption unit is assumed to remove mercury (at a conservative 58%) and VOCs at 95%
for cyanide, whicli is not greatly abated by activated carbon) and the HEPA filters are assumed to
99.9% of the PM and soluble salts, as well as the heavy metals (except mercury, which is assumned to

s elemental gaseous form).

Radioactive Emissions Estimate

source term fuc atmospheric radionuclide releases from the AMWTF depends on several

ions, including the amount of each radionuclide to be processed in each area, the release of the

:lide from each area/process, and the removal efficiencies of the filters for esch flue that could

te to the source term. The HHRAP preseats, as an option, use of output from the CAP-88 code used
onal Emission Standard for Hazardous Air Pollutants (NESHAPs) analysis, but recommends using
ST3 air dispersion model. In response to the AMWTF regulator’s guidance, this PSLRA uses the
sferred ISCST3 model and the GENII model, along with the source term derived for the AMWTF

nary Screening Level Risk Assessment 9.11 ' Revision 0
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istorical databases, process knowledge, and limited characterization of TSA waste. Basic

as used to derive the source term for radionuclides at the AMWTF include:

),000 m’ of yet unidentified DOE waste to be treated will be similar (in radionuclide content,

type composition, and treatment required) to the 65,000 m’ of waste currently at the TSA,

cility will process 85,000 m’ (approximately 3.58E+07 kg) over a 13-year period, and operate
s a day, 330 days a year, and

dionuclide inventory is evenly distributed throughout the waste.

Description. As discussed previously, the AMWTF will treat 65,000 m’ of alpha low-level mixed
TRU, contact-handled mixed and radioactive only waste in storage at the TSA, plus an additional
of DOE waste (similar in content to the 65,000 m®). The estimates for radioactive emissions were

follows.

1l Throughput/Process Inputs. A combination of process knowledge, regulatory direction, and
with the technologics to be used at the AMWTF was used to identify the areas that may contribute
: radionuclide emissions. Waste in intact, unopened containers will not contribute, so the areas
te would be managed in lidded containers were not included. Macroencapsulation of compacted
metal debris is unlikely to emit radionuclides, and the contribution from that area was also
egligible. Care was taken to account for processes that reasonably would be expected to contribute
ive emissions at the facility but that are not detailed on process flow sheets (¢.g., the evaporator
tory). For example, to account for samples to bé analyzed in the laboratory it was assumed a
¢ of 0.06 ft from each of 23 drums processed per day would be transferred to the analytical
It is very unlikely this many non-debris waste drums will be sampled over the 13-ycar operating

se Fractions. During processing, some fraction (release fraction) of the radionuclides in waste will
| ta the offgas. To determine that fraction for the processes to be used at the AMWTF, the very

ve values in 40 Code of Federal Regulations (CFR) 61, Appendix D for the physical state of the

s used. For example, for incineration, the release fraction is conservatively assumed to be 100%. In
significant quantity (well over 90%) of radioactive material is expected to remain in the bottom
on experience with other radioactive waste incinerators. Evaporation is a thermal process

re greater than 100°C), and a 100% release fraction was applied to that process, also.

Prelir ary Screening Level Risk Assessment 1.12 Revision 0
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Yollution Control The radionuclides released into the offgas will be treated by the incinerator APCS
lation extract system pollution control equipment (for the evaporator and nonthermal processes),
adionuclide releases to the atmosphere. Values established in 40 CFR 61, Appendix D were used to
¢ an adjustment factor (filtration factor) due to air pollution control equipment for each of the five

e filtration factors .used for the aﬁalysis do not take credit for equipment not listed in 40 CFR 61, or
stual efficiency of those that are listcd. In practice, the filtration factor is expected to be significantly

hen the actual equipment and efficiencies are taken into account.

mated Emissions. Table 2-4 presents the estimated emissions for each of the flues that exhaust areas
ess radioactive waste at the AMWTF. The conservative assumptions used for the average yearly
ut, plus conservative radionuclide concentrations, release fractions, and filtration efficiencies,

t a worst~case. bounding scenario. These conservatisms add about 2.28 E+06 Ci to the source term.

ligh-End Assumptions Used for Estimates

the PSLRA, the COPCs (including ROPCs) emitted by the facility were based on emission estimates
«d for the AMWTF. These estimates arc based on conscrvative assumptions for the thermal and

nal processes, air pollution control equipment, and feed.

Waste Feed Rates, Processes, and Conservation Between Processes

servative waste assumptions include use of worst-case waste with extremely high concentrations of
us constituents, high throughput rates, and conservation of waste between processes. For example, it
amed all radionuclides (except tritium, which was assumed completely released in pretreatment) v
the pretreatment lines in IHS, OHS, non-debris SCW, and soil waste also entered the incinerator, but
also included in the estimate for microencapsulstion, and a portion was counted again for

tion.

Conservative Treatment Efficiencies

described in Section 2.4, conservative filtration efficiencies for the various control'dcviccs in the

tor APCS and control equipment for nonthermal treatment areas were used to estimate emissions for
1¢ PSLRA, and no credit was taken for some equipment. For example, for the incinerator a

ative 99.99% (99.:99869% for PCBs) DRE for organics is assumed for the PCC and SCC (actual

re expected to be one to two orders of magnitude higher) and no credit is taken for carbon adsorbers,

Preli

nary Screening Level Risk Assessment 511 Revision 0
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wre expected to remave VOCs from the offgas. Similarly, metals partitioning to the offgas is assumed

00%. and no credit is taken for removal of metals or PM by the incinerator HEPA pre-filters.

Startup/Shutdown and Process Upset Emissions

account for startup/shutdown and process upset emissions, nonmetal emisstons from the facility were
ied by a factor of 2.8 to account for a 20% operational period when the system may not be operating at
srformance. The 2.8 multiplication factor was determined by assuming that for 20% of the time,

s were 10 times the detected levels [(0.80)(1) + (0:20)(10)]. For metals, an upset factor of 1.45 was
he 1.45 multiplication factor was determined by assuming that for 5% of the time, emissions were 10

1¢ detected levels [(0.95)()) +(0.05)(10) = 1.45). These upset factors were used for the PSLRA.
Fugitive Emissions

¢ AMWTF will be a completely enclosed facility designed and operated to provide complete

gical and hazardous chemical containment. Waste will arrive at the AMWTF in intact, covered

ers that will only be opened in continuously-confined (Zone 3) areas, and operations will be conducted
ly. Cascade ventilation and extracted air filtration will capture and treat all fugitive emissions. Air

ed from Zone 3 areas will be passed through three stages of HEPA filtration and carbon adsorption

‘or areas that have potential to release organic emissions) before release to the environment. Second
arbon adsorption units located downstream of the first stage units will provide backup control of

al fugitive organic emissions in the event a first stage carbon unit fails. Additionally, the cptirc

s of waste containers are accounted for in the extraordinarily conservative emissions estimates used

AMWTF, thereby accounting for contributions from fugitive enussions at the facility.
Unidentified Organic Compounds

llowing the guidance of the EPA (EPA 1998a) to account for risks from unidentified organic

unds, it is assumed that the unidentified organic compounds are similar in toxicity and chemical

lies to those of the identified organic compounds taken as a whole. Under this assumption, the total
‘om organic compounds are equal to the risks from the identified organic compounds multiplied by the
“the mass of total organic compounds to the mass of the identified organic compounds. This is
slished computationally by increasing the emission rate of each of the detected and identified crganic
unds by the ratio of the concentration of total organic compounds to the concentration of all the

«ed organic compounds combined. Mathematically, this may be written as follows:

inary Screening Level Risk Assessment 2.14 ' Revision 0
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Croc
=0 x =2
Q'-“dJ = Ec‘ C(’

here:
Qi.adj = adjusted emission rate of compound i,
Qi = emission rate of identified compound i,
C = stack concentration of identified compound i (carbon basis}, and
Croc = stack concentration of total organic compounds.

.S. EPA developed the total organic emissions (TOE) test to measure the quantity of the total org
>und emissions. The TOE tests measure the total quantity of volatile, semi-volatile, and non-volatile
carbons. As shown above, the multiplication factor is calculated by dividing the TOE measurement
.) by the sum of the identified ;)rgaxiic compound emissions. A single multiplication factor can be

ated for all of the organic compounds.

or the PSLRA, a multiplication factor of 2 was used for both the volatile and semivolatile compounds
ding PAH, nitroaromatic, PCB, and phthalate COPCs). This is a relatively low multiplication factor,
igh the Waste Experimental Reduction Facility (WERF) facility at the INEEL measured a value of 1.68
«cent trial burn test, However, the organic emissions estimates for the PSLRA arc very conservative.
mission estimates (for non-PCB compounds) are based on a 99.99% DRE. The regulatory requirement
B DRE is 99.9999%. Since the incinerator has been designed to meet this requirement, it is likely that
n-PCB DREs will also meet or exceed 99.9999%. Thus, the emission cstimatcé are expected to be 10

) times greater than the measured emisstons.

minary Screening Level Risk Assessment 2-15 Revision 0
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ESTIMATED EMISSIONS

Est » expected froin the Advanced Mixed Waste Treatment Facility (AMWTF)

dur »n are presented herein. The sources of emissions in the AMWTF are

ide. and/or equipment that process or contain mixed waste. Emissions from

the facility through five of the seven individual flues that make up the main

sta section 1. In addition to emissions from the main stack, two grout

pre particula matter (PM), filtered by baghouses. The facility ventilation

sys 1ssion of control equipment configuration, and details of the air pollution

cor ) ‘he incinerator are found in Section 1.

Compounds of Potential Concern

Eac )n source is expected to emit compounds of potential concern (COPCs).
Cco s that (1) are likely to be emitted, based on the presence of the compound
ori waste feed, (2) are potentially toxic to humans, and/or (3) have a definite
pro mulating or bioconcentrating in human and ecological food chains. The
CO for the AMWTF are constituents present in the waste streams, compounds
like he combustion process, and compounds that are of concern due to their
tox
The rations (bounding estimates based on existing documentation pius
asst ints in each waste stream are found in the Idaho National Engineering and
Em :ory (INEEL) document, “Waste Description Information for Transuranic-
Cor Stored at the Idaho National Engineering Laboratory,” INEL-95/0412
(1a { and B). For each waste category (WC), the highest value for the
esti n'of a particular pollutant in any of the waste streams in that WC is
assi it (for the WC). For example, of the eleven waste streams in the organic
hon YHS) WC, waste stream RFETS-003 has the highest estimated
con wveight) of carbon tetrachloride. Therefore, for the OHS WC, the
con tion of 5 wt% is assigned to carbon tetrachloride. Where no concentration
sg ed concentration” column for a pollutant, the analysis uses the
con the “maximum expected” column. Each waste stream is cross-referenced
witl 'sign file (EDF) RWMC-803, current revision, Chemical Constituents in
Tra rea Waste, hereafier referred to as EDF-803; which lists pollutants
exp 1 TSA waste, but does not give concentrations. Pollutants listed in EDF-
803 15/0412 are assigned a conservative concentration of 1%. Table L-1
SUIT case pollutant concentrations for each WC; a summary is also given for the
WOoI ite types, non-debris [inorganic homogeneous solids (IHS), OHS, and soils
()] c/brick debris (CBD), graphite (G), heterogeneous debris (HD), inorganic

~ deb is (MD), organic debris (OD), and paper/rags/plastic/rubber (PRPR)]. Two
corr »ecial considerations. Dichlorethylene appears in the description of one

Prel evel Risk Assessment L-1 = Revision 0
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ype (MD) and is conservatively assumed to be 1,1-dichloroethylene. The compound 1,3,6-
wylbenzene appears in the description for waste type PRPR, however, this is not a correct
und name. Using these methyi-group positions, the compound is equivalent to 1,2,4-
iylbenzene, another and more likely possibility is that it is a typographical error and should
S5-tnimethylbenzene. The latter assumption was used because it is more conservative in that
another compound to the list of COPCs contained in the feed.

Nonthermal Process Emissions

;ulate emissions from nonthermal sources (i.e., all identified sources except the evaporator
inerator), ~  al volatile organic compound {(VOC) and total PM emissions are first

ed for each process/area. Table L-2 summarizes the assumptions and factors used to

te total “VOCs.”

lculation is based on the emission factors from the Environmental Protection Agency
publication AP-42, “Supplement F of the Compilation of Air Pollutant Emission Factors,
2 |: Stationary Point and Area Sources,” (hereafter referred to as AP-42). If a good match
dentified in AP-42 for a pror s, a conservative emission factor is derived from process
:dge and best engineering judgement. For the OHS waste stream, the AP-42 emission

‘or solvent operations was applied. However, the “solvents” are contained in & liquid (for
e, lathe cutting oil) which has then been stabilized with silica gel. The emission factors

:en applied to the liquid fraction of the waste and quotation marks are used to indicate the
jterpretation of “VOC” emissions. Total PM estimates are summarized in Table L-3.
urations of the various filters for each process are found in Section 1.

'ral, processes that disturb the waste matrix, such as drilling, dumping, sorting, sizing,

g, shredding, ~nd handling, are assumed to emit PM. VOCs are accounted for in areas
waste containcrs are not tightly lidded, or where waste containing organic constituents is
ed by sizing, drilling, or other disruptive activities. Of the WCs, the non-debnis, sludge-type
_ especially OHS, are expected to emit the most VOCs. Also included in the VOC estimates
uivolatile COPCs and mercury. Since these compounds are less volatile than VOCs, the

in estimates for these compounds are conservative.

al efficiencies for emission contro! equipment are applied to each source to determine the
emission rates. The high efficiency particulate air (HEPA) filters in the AMWTF are rated
nimum removal efficiency of 99.97% for 0.15 to 0.3 micron particles with an increasing

cy for larger and smaller particles. A conservative removal efficiency of 99.9% is used in
ssions calculations (an order of magnitude less than the certified particulate removal

cy). Drum and box line PM is further abated by the local filters described in Section 1. The
ireparation areas are filtered by local baghouses only.

rbon adsorption unit removal efficiency is a conservative 95% for VOCs and semivolatiles.
dit is taken for the second stage backup carbon adsorption units.

nary Screening Leve! Risk Assessment L-2 - Revision 0
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1total VOCs and PM values, individual COPC emissions are determined by multiplying the
t-case concentration percentage of each constituent in the applicable waste type (non-debris
bris) by the total VOCs or PM emitted for that process/area. The COPCs are separated into
 that are likely to be emitted as VOCs and those likely to be emitted as PM. These emission
ates are presented in Tables L-4 and L-5. VOC emissions from the debris waste type are
dered negligible. Process experience has shown that debris waste, which consists of pieces of
rial with high surface areas exposed to surrounding air, will retain a negligible amount of the
1al concent  ion of organic constituent. The VOCs will have also escaped the headspace of
rum over time. The majority of the debris waste type organic COPCs are also listed as non-

s COPCs; therefore, conservative emissions estimated from the worst-case non-i'

cover those COPCs. The organic COPCs listed only for the debris waste ty; (d
2-dichloroethene; ethy! ether; isopropanol, methane; 1,” © 2-tetrachloroet’ .; _
-trimethylbenzene; and 1,3,5- nethylbenzene) would not be encompassed by the non-debris
iion estimates: Therefore, for these COPCs, a concentration of 1% in the non-debris waste
wssumed and their emissions from the incinerator and evaporator were estimated accordingly.

Incinerator Emissions

» L-6 lists incinerator emissions resulting from feeding an assumed worst-case feed, as well as
. roducts of incomnlete combustion and compounds formed in the incinerator process. Details

of ** - incinerator Al _J are found in Section 1.
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-ator organic emissions are conservatively estimated based on feeding the worst-case non-
feed at the pr--1ss capacity of 650 Ib/hr, A conservative 99.99% destruction removal

1cy (DRE) is assumed for the incinerator primary combustion chamber (PCC) and

lary combustion chamber (SCC). The:e minimum DRE:s are required to be demonstrated in
zardous Waste Management Act (HHWMA)/Toxic Substances Control Act (TSCA) trial

1d the actual DREs are expected to exceed these estimates by one to two orders of

ude. The carbon adsorbers are expected to remove organic compounds from the offgas;

er, no credit is taken for their removal efficiencies.

and PM removal efficiencies for the various control devices in the incinerator APCS are
on the conservative guidance provided in Dempsey, Clyde R. and E. Timothy Oppelt,
eration of Hazardous Waste: A Critical Review Update,” Air and Waste, Vol. 43, pp. 25-
wary 1993, hereafter referred to as Dempsey. Conservative estimates of metals partitioning
APCS are taken from the same source. Dempsey’s estimates of metals partitioning are for
metal concentrations of 100 ppm for each metal. The authors state the following, “For a
iet of combustion chamber conditions, the maximum amount of metal which will be

zed will become constant as the metal concentration in the solids increases.” No credit is

n the AMWTF analysis for the fact that the metals content in the feed is 0.5 to 6.5 Ib/h,
corresponds to concentrations of 770 to 10,000 ppm (1 wt%). It is expected that metals
)ning to the offgas wil! be significantly lower than the highly conservative value of 100%
:d for most of the metals. Nickel and selenium values are not given in Dempsey, so the
emoval efficiencies are given to these metals as for the metals arsenic, cadmium, and lead.

nary Screening Level Risk Assessment L-3 - _ Revision 0
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Like the nonthermal source emussions calculations, the HEPA filter removal efficiency for PM and
metals (except mercury) is assigned 99.9%; no credit is taken for removal of metals or PM by the
HEPA pre-filters. A removal efficiency of 0% is assigned to the HEPA filters for mercury.
Mercury removal efficiencies for the carbon bed absorbers in the incinerator APCS are given as -
98% and 95%.

Evaporator Emissions

Evaporator emissions estimates are presented in Table L-7. The evaporator emissions calculations
follow a similar methodology as the comparable incineration emissions calculations with several
adjustments due to processing differences. The composition of the feed to the brine mix tanks is
based on the removal ™ iencies used for the wet APCS equipment [qu  ch, venturi scrubber,
absorber #1, absorber #2, and wet electrostatic precipitator (ESP)]. The additional waste feed
streams from the wastewater tank and the overflow from sumps have minor flow rates with lower
concentrations of heavy metals (due to dilution with makeup water). Hence, these conservative
estimates for the incineration feed represent a worst-case scenario for feed to the brine mix tanks.

In the brine mix tanks, the stabilizing agent [2,4,6-trimercapto-s-triazine sodium salt, (TMT)] is
added to form insoluble metal complexes with several of the heavy metals and the pH is adjusted
to neutral (pH=7) by adding caustic [50 wt% sodium hydroxide (NaOH)]. Vendor literature
(“Heavy Metal Removal from Flue Gas Scrubber Water of Garbage Incinerators with TMT,”" by
Norbert Steiner) available from Degussa Corporation reported the heavy metal removals
measured in a weekly survey. Based on this guidance, the conservative assumptions used in the
calculations are 95% for cadmium, lead, mercury, and 85% for nickel. Cobalt, manganese, and
strontium, which also have low volatility in metal, oxide, and chloride forms were assigned a value
of 50% retention in the evaporator.

Since the Degussa Corporation data sheet on TMT-15 (15 wt% aqueous solution of TMT)
indicates that silver also forms an insoluble complex, it is assumed that silver is removed at the
same rate as the lowest removal rate (85%). With the addition of caustic until a neutral pH is
reached, it is assumed that all of the acid gases (FCl and SO,) are completely converted to their
corresponding soluble sodium salts.

In the evaporator, the brine feed is concentrated to a dry salt by evaporating the water in a thin
film of brine solution spread over a heated wall by a slowly rotating rotor. Normally only a small
portion of the salt is entrained in the water vapor effluent. For conservatism, the calculations
assume 2 high carryover amount of 5 wt% for PM, soluble salts, and low volatility metals
(beryllium and chromium) that is comparable to the incinerator SCC carryover fraction.

In the condenser, the vapor effluent from the evaporator is sub-cooled to liquefy a portion  “the
predominately water vapor for use as process water makeup to the incinerator scrubbers and
quencher. No credit is taken for metals removal for these conservative calculations.

Preliminary Screening Level Risk Assessment L4 = Revision 0
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The carbon adsorption unit is assumed to remove mercury (at a conservative 98%) and organic
compounds at 95% (except for cyanide, which is not greatly abated by activated carbon).

The HEPA filters are assumed to remove 99.9% of the PM and squbIe salts, as well as the heavy
metals (except mercury, which is assumed to be in the elemental gaseous form),

Mercury

Figure L-1 presents a detailed explanation of the calculations used to estimate the mercury
emissions. The waste stream data was analyzed to determine the total amount of waste that
contained mercury and the total quantity of mercury ' is expected to be processed at the
AMWTF. Assuming a homogeneous distribution, a mercury-processing rate was determined. This
is a reasonable assumption since these estimates will be used to evaluate long term emissions. By
assuming that 100% of the mercury is released from the PCC & SCC, the quantity of mercury
entering the APCS was determined. Applying the mercury removal rates mentioned above allows
calculation of the mercury emissions from the incinerator as well as the quantity of mercury
transfer to and emission from the evaporator.

Polychlorinated Biphenyls (PCBs)

Figure L-2 presents a similar calculation for estimating the emissions of PCBs. Again, the PCB
content of the waste was evaluated to determine the PCB processing rate. By setting the PCC &
SCC destruction efficiency to 99.999925%, it was possible to fix the PCB content of the brine at

3 ppb (assuming remoaval efficiencies in the wet APCS of 10% in the quench, 48% in the ventur,
and 48% in the ESP). The permit application has recommended a 3 ppb limit for PCBs in the
brine; these calculations are designed to determine the PCB emissions at this worst case condition.
Using this basis, the emissions of PCBs from the incinerator and evaporator were estimated. A
conservative removal efficiency of 95% was applied to the carbon adsorption units downstream of
the incinerator and evaporator. This resulted in an overall PCB DRE of 99.999996% which is
slightly greater than the regulatory limit of 99.9999%, but lower than the expected DRE.

Dioxin / Furans

Figure L-3 presents the calculations for estimating the emissions of dioxins and furans. These
compounds are expected byproducts of the combustion process. The incinerator and APCS have
been designed to munimize the emission of dioxins. In order to estimate the potential emissions for
the evaporator and incinerator, the emissions from the incinerator were set equal to the proposed
Maximum Achievable Control Technology (MACT) standard of 0.2 ng/dscm. The estimated
quantities of dioxins were then back-cal-—'-ted using the following assumptions;

¢ 95% removal of dioxins in the carbon adsorption unit (this is conservative; typically
these units will remove from 98% to greater than 99% of dioxins),

e 0% removal in the HEPA filters,

Preliminary Screening Leve! Risk Assessment L-5 ~ Revision 0
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e 47 5% removal in the ESP,
o 47.5% removal in the venturi scrubber, and

» 10% removal in the quench.

The basis for these assumptions is that dioxins are associated with particulate, As a conservative
measure, no removal credit is taken for the HEPA filters. In the wet APCS, only 50% of the
particulate removal efficiency is applied. This should provide a realistic estimate of the quantities
that will be absorbed in the brine and transferred to the evaporator. In the evaporator, 50% of the
dioxins are assumed to be emitted. This is a very conservative assumption; only 5% of the .
particulate has been assumed to be emitted and dioxins are not volatile at the low temperatures
encountered in the evaporator. -

Semivolatile Organic Compounds

Figure L-4 presents the calculations for estimating the emissions of semivolatile organic
compounds that are not contained in the feed, These compounds are expected byproducts of the
combustion process [products of incomplete combustion (PICs)}. The incinerator and APCS have
been designed to minimize the emission of the compounds. In order to estimate the potential
emissions from the evaporator and incinerator, the emissions from the incinerator were set equal
to the expected detection limit of 5 pg/dscm. The estimated quantities of these semivolatile
compounds were then back-calculated using the following assumptions:

¢ 95% removal of dioxins in the carbon adsorption unit (this is conservative; typically
these units will remove from 98% to greater than 99% of dioxins),

e 0% removal in the HEPA filters,
47.5% removal in the ESP,

e 47.5% removal in the venturi scrubber, and

10% removal in the quench.

The basis for these assumptions is the same as that discussed for dioxins in the preceding section.
As a conservative measure, no removal credit 15 taken for the HEPA filters. In the wet APCS,
only 50% of the particulate removal efficiency is applied. This should provide a realistic estimate
of the quantities that will be absorbed in the brine and transferred to the evaporator, In the

ev , orator, 50% of the semivolatiles are assumed to be emitted. This is a very conservative
assumption; only 5% of the particulate was assumed to be emitted and the semivolatile
compounds have very low vapor pressures at the low temperatures encountered in the evaporator.

Summary

Table L-8 presents a summary of the estimated emissions of COPCs for the AMWTF, including
nonthermal sources and the incinerator and evaporator offgas.

Preliminary Screening Level Risk Assessment L-6 ~ Revision 0
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Jure L-1. Calculatians for Estimating the Mercury Emissions from the AMWTF

Waste Stream Data from Attached Table:

Incinerate | Non-thermal| Incinerate
Waste Stream {kg) (kg) (%)
Subtotal LLW 2,292,785 207,423 91.70%
Subtotal TRU 4,512,685 149,291 96.80%
Total 6,805,470 356,714 95.02%
Total Mercury Content from INEL-95/0412:
' Total Mercury in Waste 4,110 kg
Fraction of Mecury containing waste to be incinerated 95%
Total Mercury to Incinerator 3,905 kg
Processing Rate Information: _
Facility Operation 12 years
Optrating Time (70%) 6,132 hours/ year
Total Time to Process Waste 73,584 hours
Mercury Processing Rate 0.0531 kg/hr
0.0147 g/s
Destruction and Removal of Mercury:
Destruction in PC & SCC (100% to APCS) 0%
Mercury to wet APCS 1.47E-02 g/s
Wet APCS removal efficiency (typical for mercury):
Mercury (removed by Venturi) ’ 20% 2.95E-03 g/s
Mercury (removed by Absorber #1) 80% 9.44E-03 g/s
Mercury (removed by Absorber #2) 30% 7.08E-04 g/s
Mercury (removed by ESP) 60% 9.91E-04 g/s
Mercury to Brine (sum of removal by wet APCS) 1.41E-02 g/s
Brine flow (blowdown from APCS) 2,428 Ib/hr
’ 306 g/s
Mercury content of brine 46 ppm
Emission of Mercury from Evaporator -
Mercury retained in evaporator solids 95% 1.34B-02 g/s
Mercury exiting evaporator 7.04E-04 g/s
Mercury removal by carbon adsorber 98% 6.90E-04 g/s
Mercury emission from evaporator 1.41E-05 g/s
Emission of Mercury from Incinerator
Mercury emissions leaving wet APCS 6.60E-04 g/s
Mercury removal by carbon adsorber #1 98% 6.47E-04 g/s
Mercury removal by carbon adsorber #2 95% 1.25E-05 g/s
Mercury emissions from in * rator 6.60E-07 g/s
Total Mercury Emissions 1.47E-05 g/s

Preliminary Screening Level Risk Assessment
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Figure L-2. Calculations for Estimating the PCB Emissions from the AMWTF

Waste Stream Data from Table 5 of Appendix A & Appendix B,
“Waste Description Information for TRU Contaminated Waste Stored at the INEL", INEL-95/0412

Waste Quantity PCB Content
Waste Stream m3 kg PCB (%) PCB (kg)
ID-BCO-203 21 4,400 15% 660
D-BCO-203T 6 2,500 15% 375
ID-RFO-003, RFETS 003 1,002 1,009,100 15% 151,365
[D-RFO-003T, RFETS 003 569 631,400 15% 94,710
Total 1,598 1,647,400 247,110
Processing Rate Infrrmation:
Facility Opciauon : 12 years
Operating Time (70%) . 6,132 hours / year
Total Time to Process Waste 73,584 hours
PCB Processing Rate 3.36 kg/r
0.93 g/s
Average Brine Flow Rate Calculations:
Mass Blowdown
Feed Total Mass (kg) (%) Qb/hr) (gpm)
HS 12,842,705 81% 515 1.05
OHS 2,730,192 17% 5,558 11.50
Sail 339,539 2% 915 1.86
Total 15,912,436 100%
Average Blowdown 1,389 2.86
Permit Limit | . 2,428 5.00
Destruction and Removal of PCBs:
Destruction in PCC & SCC 99.959 869%
‘(Minimum DRE that results in 3 ppb in brine)
PCBs (to wet APCS) 1.22E-06 g/s
PCBs (removed by Quench) 10% 1.22E-07 g/s
PCBs (removed by Venturi) 48% 5.22E-07 g/s
PCBs (removed by ESP) 48% 2.74E-07 g/s
(Wet APCS removal efficiency (typical for particulate - maximum transfer of PCB to brine)
PCB (to Brine) ‘ 9.18E-07 g/s
Brine flow (blowdown from APCS) 2,428 lb/hr
306 g/s
PCB content of brine - 3.00 ppb
Emission of PCBs from Evaporator
PCBs retained in evaporator solids 0% 0.00E+0C gfs
PCB evaporator emissions 9.18E-07 g/s
Emission of PCBs from Incinerator & Evaporator
PCB (incinerator emissions prior to HEPA / Carbon Bed) 3.03E-07 g/s
PCB (evaporator emissions prior to HEPA / Carbon Bed) 9.18E-07 g/s
PCB Incin. Emissions w/ Carbon Bed RE 95.00% 1.52E-08 g/s
PCB Evap. Emissions w/ Carbon Bed RE 95.00% 4.59E-(8 g/s
PCB Total Emissions w/ Carbon Bed RE 95.00% ' 6.11E-08 g/s
Total PCB DRE 99.999 993% (7+ 9's)

Preliminary Screening Level Risk Assessment L-8 -~ Revision 0
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Figure L-3. Calculations for Estimating the Dioxin / Furan Emissions from the AMWTF -
Based on Meeting the Proposed MACT Standard

Emissions Estmation:
Based on back calculating the concentrations in the APCS & incinerator from an estimate of the
stack emission. For PCDD / PCDF the stack emission is based on the proposed MACT standard.

Stack Flow
Total offgas flow (wet) 836.0 scfm
Water content of stack gas 8.7 moles water
Total offgas flow rate 132.2 moles total 124 moles 02
Dry gas fraction : 0.93 dry fraction 9.4% % O2
Total offgas flow (dry) 781.2 dscfm
Oxy e \ factor 083 (21-%02)/(21-14)
Conversion factor 0.02831] m3/f3
Total offgas flow 18.3 dry m3/min
0.3 dry m3/s
Concentration of PCDD / PCDF at Stack . 020 ng/dscm
(Based on meeting proposed MACT standard)
PCDD / PCDF emissions at stack 0.0611 ng/s
' 6.11E-11 g/s
Removal by Carbon Bed 95.00%  1.16E-09 g/s
Removal by HEPA 0.00%  0.00E+00 g/s
Emissions prior to HEPA 1.22E-09 g/s
(Wet APCS removal efficicncy (typical for particulate - transfer of PCDD/PCDF to brine)
PCDD/PCDFs (removed by ESP) 48% 1.10E-09 g/s
PCDD/PCDFs (removed by Venturi) 48% 2.10E-09 g/s
PCDD/PCDFs (removed by Quench) 10% 4.92E-10 g/s
PCDD/PCDF (to Brine) 2.60E-09 g/s
Brine flow (blowdown from APCS) 2,428 lb/hr
306 g/s
PCDD/PCDF content of brine 0.008 ppb
Emission of PCDD/PCDFs from Evaporator
PCDD/PCDFs retained in solids 50%  -1.30E-09 g/s
PCDD/PCDF evaporator emissions - 1.30E-09 g/s -
Emission of PCDD/PCDFs from Incinerator & Evaporator
PCDD/PCDF (incinerator emissions prior to HEPA / Carbon Bed) 1.22E-09 g/s
PCDD/PCDF (evaporator emissions prior to HEPA / Carbon Bed) 1.30E-09 g/s
PCDD/PCDF Incin. Emissions w/ carbon bed RE of - 95.00% 6.11E-11 g/s
PCDD/PCDF Evap. Emissions w/ carbon bed RE of - 95.00% ‘6.49E-11 g/s
PCDD/PCDF Total Emissions w/ carbon bed RE of - 95.00% 1.26E-10 g¢/s
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Figure L4, Calculations for Estimating the Semivoliatile Organic Compound Emissions from
the AMWTF - Based on Estimated Detection Limits

Emissions Estimation:

Based on back calculating the concentrations in the APCS & incinerator from an estimate of the
stack emission. For semivolatile COPCs the stack emission is based an a unit emission rate.

Stack Flow
Total offgas flow (wet)
Water content of stack gas
Total offgas flow rate
Dry gas fraction
Total offgas flow (dry)
Conversion factor
Total offgas flow

Concentration of Semi-vols at Stack

{(Based on meeting proposed MACT standard)

Semi-vols emissions at stack

Removal by Carbon Bed
Remaval by HEPA
Emissions prior to HEPA

836.0
8.7
132.2
0.93
781.2
0.02831
22.12
0.3687

95.00%
0.00%

scfm

moles water
moles total
dry fraction
dscfim

m3 /3

dry m3/min

dry m3/s

5.00 ug/dscm

1.8433 ug/s
1.84E-06 g/s
3.50E-05 g/s
0.00E+00 g/s
3.69E-05 g/s

(Wet APCS removal efficiency (typical for particulate - transfer of Semi-vols to brine)

Semi-vols (removed by ESP)
Semi-vols (removed by Venturi)
Semi-vols (removed by Quench)
Semi-vols (to Brine)

Brine flow (blowdown from APCS)

Semi-vols content of brine
Emission of Semi-vols from Evaporator

Semi-volss retained in solids
Semi-vols evaporator emissions

Emission of Semi-vols from Incinerator & Evaporator

48%
48%
10%

50%

Semi-vols (incinerator emissions prior to HEPA / Carbon Bed)
Semi-vols (evaporator emissions prior to HEPA / C "on Bed)

Semi-vols Incin. Emissions w/ carbon bed RE of -
Semi-vols Evap. Emissious w/ carbou bed RE of -
Semi-voly Total Emissions w/ carbon bed RE of -

3.34E-05 g/s
6.35B-05 g/s

1.49E-05 g/s

7.84E-05 g/s
2,428 Ib/hr
306 g/s
0.256 ppm

3.92E-05 gls .
3.92E-05 g/s

3.69E-05 g/s
3.92E-05 g/s

95.00%
95.00%
95.00%

1.84E-06 g/s
1.96E-06 ¢/s
3.80E-06 g/s

Preliminary Screening Level Risk Assessment
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Table L-1. Worst-Case Estimated COPC Concentrations in AMWTF Waste

COPC

THS
wt%

OHS
wt%

wi%

Worst-
Case Non-
Debris
wi%

CBD
wi%

wi% -

HD
wi%

wit%

wi%e

oD
wi%

PRPR
wi%

Warst-
Case
Debris
W%

Volatiles

Acetone

0.01

Benzene

Butanol, n-

0.001

.00}

0.001

o
e |
(=]
—_

2-Butanone (Methyl cthyl ketone)

Carbon tetrachloride

0.075

0.07

v | et [ | e

Chlorobenzene

Chloroform

1,2-Dichoroethane

Dichloroet  ene

cis-1 2-Dichorocthylene

{,1-Dichoroethylenc

2-Ethoxyethanol

Ethyl benzene

Ethyi ether

Isopropanol

Methane

Methanol

0.003

0.00}

0.001

Sooo—-—--oo——»—u:»—

1w

Methylene chlonde

0.07

0.005

0.005

of|e
~J

0.1

1,1,2 2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Tnchlorocthane

0.2

0.02

— e ot e | = o | e

1,1,2-Trichlorocthane

Trchlorethylene

0.01

0.1

1,1.2-Trichloro-1,2,2-trifluorocthane

0.01

001

Xylene

0.005

0.001

[ (UUY U PO (IS JUDY JUIOR JUNS JURY NNy P Y DS [ ¥ ) Bl el o Bl Ll TR E R 8 Ol o ]

aunealry [eudyy] y quog
uonestddy uusd VOSL/VIAMH JIMNY

6661 19quindag

0 'AY




(A5

0 UOISIADY

Table L-1. Worst-Case Estimated COPC Concentrations in AMWTF Waste (continued)

COPC

HS
wi%

OHS
wt%

Worst-
Case Non-
Debris
wt%

CBD
wt%

wit¥e

wi%s

ID
wi%

MD
wi%

oD
wi%

PRPR
wi%

Worst-
Case
Debris
wt%

Semivolatiles

Cyclohexane

Nitrobenzene

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

1
1
0
0

Polychlorinated biphenyls (PCBs)

1

wh

et } s | e | | e

Metals

Arsenic -

Barjum

Beryllium

JUBUSSISS ASTY 1202 Butuaadg Aiounuladd

Cadmium

Chromium

©
~18l=]={-
g

e |t | ot | ot | e

Coball

Copper

fron

Lead

0.001

10

25

56

Manganese

(=3 Ll = Ja)

Mercury

2.5

0.03

»
[

Nickel

Selenium

Silver

P Sy e

Strontium

Thallium

Thorium

Uranium

Vanadium

Zinc

Zirconium

o|QIO|o|eIQ|O]|—]|—|—

olojololojolol—i=lol—lclR|oje o~ |~ {—{—1—~

Other COPCs

Asbestos

==

45

Cyanide

—
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Table L-2. Total VOCs from Nonthermal Sources

Process Waste Waste Liquid . Emission “voc+
Process Area Rate Waste Type{ Density i Throughput | Throu put Factor Emissions
Notes a__ b c d e
f dm/dy Ib/dm tonhr ton/hr ! m fhr
Drum Line g 32 ND 469 0.312 0.12 S 0m 9 00E-02
Box Lines h 61 D 292 0.371 - - 0.00E+00
Drum Staging Areas i ND 0.400 0.16 0.02 3.20E-C3
CCS j ND 0.712 0.28 0.02 5.70E-03
SC/ME Glovebox . k 96 D 292 0.584 - - 0.00E+00
SCW Glovebox System 1 ND 0.003 | 0.00 0.72 8.64E-04
Analytical Lab Gloveboxes 1 ND- 0.003 0.00 0.72 8.64E-04
Sample Extraction Glovehox i ND 0.003 0.00 0.72 8.64E-04
Macroencapsulation G..... Prepar m 24 NA 1998 04.999 - - 0.C0E+30
Microencapsulation Grout Prepar m 14 A 1446 0.422 - - 0.00E+00
Microencapsulation Glovebox System n ND 0.420 - - 0.0CE+00

(2000 Ib/ton x 24 hr/day).

a. Waste types: ND=Non-debris (OHS, IT1S, S}, D=Debas (CBD, G, HD, iD, MD, OD, PRPRY, NA=Not applicable (no regulated waste).
b. For processes with process rates given in drums per day, Waste Throughput (ton/hr) = Process Rate (dm/dy) x Waste Density (Ib/dm)/

a

S

3

The concentration of liquid in the stabilized waste stream is assumed to be 40% of the total waste; therefore, Liquid Throughput = 0.40 x Waste Throughput.
Emission factors are from AP-42, Table 4.7-1, Emission Factors for Solvent Reclaiming. Processes handling (disturbing) waste use 0.72 b VOCs emitted per ton
of solvent (liquid). Arcas where waste is not disturbed use 0.02 1b/ton (factor for a solvent storage tank vent). Also, liquidisnot  VOCs (mostly oil).

Total "VOCs" Emitted (Ib/hr) = Liquid Throughput (ton/hir) x Emission Factor (Ib/ton). *VOCs" = Industrial lubricant (oil) contzminated with VOCs.

Unit appreviations: dm=drum; dy=day, Ib=pound; hr=hour; RE=removal efficiency.

The waste density is the maximum average non-debris density (OHS).

No VOC emissions are expected from the box lines.

The waste throughput for the drum staging areas is the feed rate of the incinerator, since these arcas primarily stage non-debris wastes awaiting incineration.

The waste throughput of the CCS is the sum of the drum line (transfer from drum line to drum staging) and incinerator (transiv irom drum staging (o incinerator).
No VOC emissions are expected from the supercompaction/macroencapsulation glovebox.

The worst-case VOC emissions in these greas are from samples cored from non-debris sludges processed in the drum line. The samples are assumed 1o be 2 in. in
diameler by 33 in. long (height of a 55-gal drum).

. No VOC emissions are expected from the grout preparation areas, since no regulated VOCs sre present in the constituents that muke up the grout.

No VOC emissions are expecied from the microencapsulation glovebox system, since they were destroyed in the incinerator.
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Table L-5. dividual Metals & Particulate nlssions fro

Nonthermal Sources

{prirmorily in the form of Sead shielding bricks, which are nol size-reduced; therefore, litthe PM is generated during handling,
b, These COPCs have been sasigned a compasition of 1% in the non-dobris waste code o allow caladation of easasiont.

Werst- | Womt- | Drum semp | SV ' Anstyticst | Sample
COPC Cuse Nag| Case Lioe Boz Lines{ Singing CcCs Clevebex Glevebe:  Laberatecy | Extracilen
Debris | Debris Areas System  Glevebsses | Glavebex
Notes a b a a ] a ' ] a
W% witt Ivhe th/hr Torhr e Ib/hr Toe o T
Total PM I NA } 4 5. 0.0E+00{  0.05+00} 1.2E.08! 3.0E-19y Q.0E+00{ 0.0E+00}
Metals
Antumoery ] 1 4.78-11 5.66-11] 0.0E+00] 0.0E+00 1.2E-10 3 0E-1 21_ 0.0E+00 0.0E+00
Assenic 1 i 47811} S.6E-1}}] OOE+00] OQQE+0Q §.2E-10! 30E-1°! 0 0E+00 0.0E+00
Barjum 1 1 47811} 5.6B-11§ 00E+00{ 0.0E+00 1.2E-10 3.0B-1 0.0E+00 0.0E+00
Beryllium 1 1 4.7E-11 5.66-11] 0.0Et00{ O0.0E+iv 1.2E-10 3.0E-12 0.08+00 0.05+400
Cadmium 1 1 47E-11] 56E-11] 0O0E+00! 0.0E+00 1.2E-10 3.0E-12 Q.CE+00 0 OE+00D
Chrommsm )] i ATE-1] S6E-1§] 00E+XI] 0.0E+Q0 1.2E-10 3.0E-12 0.0E+00, 0.0E+00
Cobakt 1 1 4.7B-11 5.66-11] O0.0B+00{ 0.0E+00 1.2E-10 3 0E-12 0.0E+00 0.CE+00
Copper 1 1 4.7E-11] 5.68-11] 0.0E+00{ 0.0E+00 1.2E-10 3.0E-12 0.0E+00 0.0E+00
oo 5 S 229101 23E-10] 00E300} 0.06+Q0 5.38-10: 1.5E-11 0 0E+0Q 0.0E+00
Lead g 1 25 4’ 14E-09} O.QE+00{ 0.06+00 23609 3.06- 3.0E+00, 0.0E+00,
Mangancse ) 0 475-13] 0.0E+00] 0.0E+00] 00E+00] 0.0E+00]  3.0E.1: 0.~ "9l  NOE+00
Nackel 1 [ 4TB-111 008+00F O00E+00] Q0E+00{ O00E+G0) 308-12 3 o] 5 0B+ 00
|Seleniign 1 1 4.78-1}} S5.6B.11} 0084001 L 0.0E+00f 12810 I 0B-12 Q.08+06] DOEHO
- |Sibwer ] 1 A7B-11{  S.6H.11] AOE+00] 0.6E+00 12816 3.0E-12 0 0.0E+00
3 i I 1 478-11] 568-111 0.06300] 0.0EX00 3.2B-10 3.08-12 a 07+00 0.0E400
 Thallium 1 1 4.TE-11%  56E-111 O0.0B+00{ 9.08B+00) 1 2E-10! JoE 00 0.08+00
Vaaadium 1 [ 4 TE-t1] 568-11] GOE+00{ CUE+0O }.2B-}0 3ol 109 0.0E+00
Zinc | 1 4.7R-11] S5.68-11] O0OE+00{ 0.0E+C 1.2E-10 3.0E-] 08 0E+00 00E100
Qther COPCs
Asbestos o | 45 0.0E+00] 2.5E-09] 00E+00] 0OE+00| S3E0S] 0.0E+00 B0E+00]  0.0E+00
Cyanide 1 _L [ 4.78-11] 0.0B+00{ O00E+00f O0.0B+00} 0.0E+00 3.0B-12 0.0E+00 0.0E+00
'+ Emixsion Rate (Jb/ir) = Worst-Case Non-Debeis Concentration (wt%/100) x Tota! PM (b/he) )
b. Emission Rate (lb/he) = Waorst-Case Debris Concentration (wi%4/100) X Total PM (ibvhr)
. The grout preparation aness do oot bandle HWMA- or TSCA-regulatod waste; estimwtes arc for total PAf only.
d. Estimates for cyanide emissions are extremely canservative, since this compound will have bemn destroyed in the incinersior.
e Sec Table L-2 for calculstions of total VOCs,
f Sex Table L-3 for ealeulations of \atal PM.
g The worst-case debris concentration for lead s adjusted from the maxinum expecied concentration of $6% (o & very conservative 25%. The {ead in the debris wasle is
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Tabie L-5. Individual Metais & Particulate Emissions {,..n Nonthermal Sources (cont.) w g
Q
=~
- PN
Mu‘:“?- Mh,“f' Microen- Carben Total ;
cope F P b | peulation Adsocptlen olal Nonthermal g
Grout Great Clavebos Undt #3 Emissians
b Prepanation | Preparatien |- g
Notes ¢ < ad
Ib/hr Ivhe Ib/he RE 1o/he ~
Totsl PM f 5.0E-03 2.1B-03 42E-11 0% 7.1E-03 § .
Metsls g a
Antimony 0.0E+00 0.0E+00 42E-13 0% 2 2E-10 a >
Arsenic 0.0E+00 0.08+00 42E-13 0% 2.2E-10 ‘I_{ g
Banium 0.0E+00 0.0E+00 42E-13 0% 22E-10 o
Beryllium 0.08+00 0.05+00 42E-13 0% ) 2.2E.10 g
Cadmium 0.0E400 0.0B+00 4.2E-13 e 22E-10 -
{Chromum 0.0E+00 0.0E+00 4.26-13 0% 22E-10 >
Cobak 0.0E+00 0 0E+00 4.2E-13 0% 22E10 3
Coppet 0.05+00 0.0E+00 42613 0% 22E-10 =
fron 0.0E+H00 0.05+00 2.1E.12 0% 1.1E.09 8
Lead Py 0.08+00 0.0E+00 425613 0% 4 4E08 5
Mang 0.05+00 Q.0E+00 42E-13 0% 5.0B-11 =
Nickd 0.08+00 0.0E+00 42E-13 (223 SOE-11
1Sctenitm 0.0E+00 0.0E+00 4.2E-13 %% 22E-10
Sitver 0.0E+00 0.0E+00 42E-13 0% 22E-10
Strontiurn Q.08+00! 0.0E+00 42E13 % 22E-10
Thatium 0.0E+00 0.0B+00 4.2E-13 0% 22E-10
Vanadium 0.0£+00 0.0E+00 42E-13 0% 228-10
Zinc 0.0£400 0.08+00 4.2E-13 0% 2.2E-10
Other COPCa
Asbesios 0.GE+00 0.0E+00, 0.0E+00 0% 7.3E-09
Kl 0.08+00 0.065+00 4.2E-13 0% SOE-11
2 Erission Rate (Thvhr) = Wonst-Case Non-Debxis Cancentration {wttf100) x Total PM (Ibviv)
b. Emission Rate (Ivhr) = Warst-Case Debris Concentration (wi3%/100) x Total PM (Tbhe)
t The grout preparation arcas do not handle HWMA- or TSCA-egulated waste, estimates sce for total P only.
d Esti for cysnide emissions are extramely coaservative, since this compound will have been destroyed in the incinarator.
e See Table L-2 for calculations of total VOCs.
f. Sce Table L-3 for cabeulstions of total PM
g The worst-case ddxis concentration for bead is adjusted from the maimum expedted concentration of 56% 10 a wry conservative 25%
The lead i the dehris waste is pomarily io the form of Lesd shidding beicks, which sre not size-redoced; therefare, little PM is
duning handling. .
h_These COPCs have been assigned a composition of 1% in the non-debris waste code o allow calculation of amissions.
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Table L-8. Estimated Incinerator Emissions
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Feed Ventur] Wet HEPA | Carbon | Corben | 2 | HEPA |HEPA Filter| Incinerator
copc w;:’:;" Rate ch’fc F :‘::;::‘ Q“::” Scrubber ‘:’f; "m" ESP \J:::z Fiter |Adsorber| Adsorber| Prefilters] Fiker | #3 (S511. | Embsien
(/he) - RE RE MRE] #IRE | RE | RE | #2RE]| Temp)RE |Rate(b/ir)
a b < d e e 3 e c 8 eh eh f 3 [ i
Volatiles
Acctooe 1% |65 ] oo HA 0% 10% % 0% ] 10%] 270% | 0% | o% e 0% 0% 0% 37E04
Benzene 1% | 65 | 99.99% NA 10% 10% 0% 0% 1% ] 27a% | 0% | ow ™ % 0% % 47504
Buyl aloohol 0.001% | 00065 | 95.99% NA 10% 10% 0% 0% |10 ] 274% | o% | o 0% 0% 4 e 4 TE07
Carbon tetrachloride S% | 125 | 99.99% NA 10% 10% % 0% J1o%] 270% | o% | 0% 0% ™ s o 24E.03
Chlorobenzne 1% | 65 | 5% NA 10% 10% 0% 0% | 10%| 270% | O% | o% 0% 0% 0% 0 47E-04
Chiocoform 1% | 65 | w99 NA 10% 10% 0% 0% | 10%] 271% | 0% | o 0% % o 0% ITEO
1.2-Dichlorocthane 1% | 65 | 9999% NA 10% 10% % 0% |10%] 771% | 0% | o= o % 0% o 47601
Dichlocoethene 1% | 65 | %9 XA 10% 10% ) 0% 10w 271% | 0% | o% | 0% 0% 0% % 4 TE-04
cre-1,2-Dichorocthene 1% | 65 | 9.9 NA 10% 10% 0% 0% [ 10%] 271% | 0% 0% % % % 0% 4704
1.1-Dichoroethene 1% | 65 | 99959 NA 10% 10% 0% 0% | 10%] 274% | 0% | o% o % 0% % 4.TE09
2-Erhaxyethanol 1% | 65 | 999 NA 10% 10% 0% 0% %] 271% | o% | o% % o o % 1.76-04
Ethylbenzene 1% | 65 | 9999 NA 10% 0% 0% 0% | 10%] 27a% | 0% | o% 0% 0% % % 1TEX
Ethyl cther 1% | 65 | 9999% NA 10% 0% % % | 10%] 270% 0% % [ 0% 0% o 47604
opropendl % | 65 | 999% NA 10% 10% 0% ™ J10%] 271% y 0% | o % o [ ™ ATEDY
Mieth 1% | 65 | 9999% NA 10% 10% 0% o% J10%] 220% | o% | o% % 0% 0% % 4.TEO04
Acthsool 0003%| 0020 | 9999% NA % 10% % 0% J1o%| 27a% | o | om o % o o 14606
Mcthyl ethy) ketone 1% | 65 | 99.99% NA 0% 10% % o% 1% 2% | 0% | o% 0% ) " 0% 4.7E.04
Mathylene chloride 007% | 046 | 99.99% NA 10% 1% % 0% J10%]| 770% | 0% | o% 0% 0% % 4 3.3E-05
Witrobenzene 1% | 65 | 9.99% NA 10% 10% 0% 0% 1%l 7721% | o% | o% 0% 0% % o 4.75-04
1.1.2.2-Terachiorothane 1% | 65 | 9999 NA To% 10% o 0% | 10%] 27% | o | o 0% % o % LTE04
Teachiarocthene 1% | 65 | 9995 NA 10% 1% 0% % | 1o%w] 270% | 0% | o% 0% o% 0% [ $TE04
Toluene 1% | 65 | we% NA 0% 10% 0% % | 10% ] 270% | 0% " % % o > 4TEDY
1.1.1-Trichloroethane 15% | 975 | 99.99% NA 10% 10% 0% 0% | 10%] 270% | 0% | 0% 0% % 0% 0% 71603
1.1.2-Trichtorocthane 1% | 65 | 99% NA 10% % % o% J1oa] 270% | o% | o% s % o s CTE04
Trichlorocthene % | 65 | 999 NA 10% 10% ™ 0 Jtow] 271% | 0% | 0% % 0% % % 4TE04
1.1.2-Trichloro-1,2.2 rifluaroethane s% | 325 | 99.99% NA 10% 10% 0% 0% | 1o%] 270% | 0% | o% 0% o% 0% % 24E03
Xybae 0005% | 0033 | 99.99% NA 10% 0% o % L] 274% | o4 | o 0% ™ 0% o% 24E06
Semivolntiles
Cyclobeoune 1% | 65 | 99.59% NA 10% 4% 0% 0% | 48%] 757% 1 0% 0% 4 0% 0% 0% 16504
1.2.4 Trirethytbanzene 1% | 65 | 99 NA 0% | 4% 0% 0% ldasn| 2% 0w | 0% % 0% % % 16604
13,6 Trirethylbenzene 1% | 65 | woo% NA 10% | . 4% % 0% | 48%] 752% ¢ 0% | o % 0% % o 1.6E-04
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