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Department of Energy
Albuquerque Operations Office
Los Alamos Area Office
Los Alamos, New Mexico 87544

APR 1.6 2001

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James P. Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street o
P. O. Box 26110 |
Santa Fe, New Mexico 87505 : o

Dear Mr. Bearzi:

Subject:  60-Day Response to Request for Information (RI) Pursuant to the New
Mexico Hazardous Waste Act and the Resource Conservation and Recovery
Act, Los Alamos National Laboratory, EPA ID NM 0890010515

The purpose of this letter is to provide the Department of Energy (DOE) and University
of California (UC) response to the New Mexico Environment Department’s (NMED),
Request for Information (Mr. James Bearzi, Hazardous Waste Bureau, to Dr. John
Browne, LANL, and Mr. David Gurulé, U.S. Department of Energy [DOE] February 12,
2001). This response includes answers for the information requests numbered 1 through
17, 20, and 21, as required within sixty days by Instruction 7, page 3 of the letter. The
complete response and supporting documentation are included as enclosures to this letter.

This document consists of responses to the 19 information requests and appendices with
supplemental information, as referenced in the numbered information requests. The
responses contain waste stream information from the DOE/UC waste management and
corrective action organizations. The information presented has been obtained from waste
management and Environmental Restoration (ER) project records and various previously
submitted or published reports. The enclosed information consists of database retrievals,
tables, and reports. Information available from previously published or submitted
documents is also referenced in the individual responses as appropriate.

In accordance with Instruction 4, page 3 of the letter, DOE/UC is responding as fully as
possible to this request within the allotted sixty-day period. Most of the information
contained in this response has been developed and kept by DOE/UC in response to
procedures developed since the 1970s in compliance with advancing regulations and
policies. These sources represent the majority of the information available for the
generation and management of operational radioactive and mixed waste streams and for
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waste generated by ER activities since that point. However, the time period allotted in
the request has not been sufficient to answer the request completely. DOE/UC is
continuing to collect historical information for wastes managed and disposed of before
the regulatory dates, in addition to current data, supplementing that presented in this
response. We propose a similar submittal schedule as that suggested (and subsequently
approved by the NMED in a letter dated March 13, 2001) for ongoing submittals in the
first 15-day response to this RI for Request No. 18. The proposed dates for the submittal
of data supplementing that collected for this sixty-day response are May 15, June 15, and
July 15, 2001. DOE/UC will provide the data collected and prepared for submittal for
those dates (if available) in order to maintain a consistent data submittal for NMED
review. Please consider this correspondence as a request for an extension for that time to
fully answer this question as explained above.

DOE/UC has concerns about the request for this data in light of the fact that much of the
requested information cannot be used in setting conditions to be included in the new
hazardous waste facility permit as indicated by the request letter. As stated in the
discussion portion of the enclosed response, certain types of data are presented for
informational purposes, although the materials discussed are not subject to regulation
either under the Resource Conservation and Recovery Act (RCRA) or the New Mexico
Hazardous Waste Act.

This response lists the persons who compiled the data used to answer each question, and
identifies the documents that contain responsive information as required by Information
requests 20 and 21 in the February 12, 2001 letter. A certification for the submitted data
is also enclosed as required by 20.4.1 NMAC, Subpart IX, §270.11(d)(1).

We are hopeful that this extensive information submittal will expedite the current
schedule for the renewal of the DOE/UC hazardous waste facility permit.

If you have questions cohcerning this submittal, please contact Gene Turner of my staff
at (505) 667-5794, or Jack Ellvinger, UC/LANL, at (505) 667-0633.

Sincerely,
Rk o JPum
David A. Gurulé, P.E.
LAAME:3GT-008 Area Manager

Enclosures

cc:
See page 3
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Mr. James P. Bearzi

cc w/o enclosures:

David Neleigh, Chief (6PD-N)

New Mexico/Federal Facilities Section
Environmental Protection Agency—
Region 6

1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

Greg Lewis, Director

Water and Waste Management Division
New Mexico Environment Department
Harold S. Runnels Building

1190 St. Francis Drive

P. 0. Box 26110

Santa Fe, NM 87502

Carl Will

LANL Permits Project Leader
Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. O. Box 26110

Santa Fe, New Mexico 87502

John E. Kieling, Manager

Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. O. Box 26110

Santa Fe, New Mexico 87502

Robert S. (Stu) Dinwiddie,

RCRA Advisor

Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. 0. Box 26110

Santa Fe, New Mexico 87502

John Young

Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. 0. Box 26110

Santa Fe, New Mexico 87502

-~

P. Allen

Hazardous Waste Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. O.Box 26110

Santa Fe, New Mexico 87502

John Parker, Chief

DOE Oversight Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. O. Box 26110

Santa Fe, New Mexico 87502

Steve Yanicak

DOE Oversight Bureau

New Mexico Environment Department
2044-A Galisteo Street

P. 0. Box 26110

Santa Fe, New Mexico 87502

James Davis, Chief

Surface Water Quality Bureau

New Mexico Environment Department
Harold S. Runnels Building

1190 St. Francis Drive

P. 0. Box 26110

Santa Fe, NM 87502

Marcy Leavitt, Chief

Groundwater Quality Bureau

New Mexico Environment Department
Harold S. Runnels Building

1190 St. Francis Drive

P. 0. Box 26110

Santa Fe, NM 87502

C. de Saillan

Office of General Counsel

New Mexico Environment Department
Harold S. Runnels Building

1190 St. Francis Drive

P. 0. Box 26110

Santa Fe, NM 87502
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Response to Request for Information
Pursuant to the New Mexico Hazardous Waste Act
and the Resource Conservation and Recovery Act

Los Alamos National Laboratory
EPA ID No. 0890010515

Introduction

The following information is the submittal for the 60-day portion of the response by Los
Alamos National Laboratory (LANL) to a Request for Information (RI) sent by the New
Mexico Environment Department (NMED) on February 12, 2001. The full title of the RI
is “Request for Information Pursuant to the New Mexico Hazardous Waste Act and the
Resource Conservation and Recovery Act, Los Alamos National Laboratory, EPA ID
No. 0890010515,” officially received by LANL on February 16, 2001. The RI asked for
additional information to prepare corrective action requirements in conjunction with the
renewal of the LANL Resource Conservation and Recovery Act (RCRA) Hazardous
Waste Facility Permit, originally issued on November 8, 1989.

This document consists of responses to 19 information requests contained in the RI.
As stated in Instruction No. 7 on page 3 of the RI letter, the response to these 19
requests was required within sixty (60) days of the receipt of the RI. This response
includes appendices with supplemental information, as referenced in the individual
responses to the numbered information requests. NMED’s original information
requests are included in this document as italicized text for ease of review. A copy of
the original Rl is also included as Appendix A.

A general point regarding LANL’s responses to the Rl is that continuing efforts are
being made to obtain the information requested. The effort involved in identifying and
retrieving information responsive to the comprehensive nature of the RI will, of
necessity, involve a longer timeframe than the 60 days stipulated. The information
presented to date was obtained from existing waste management and Environmental
Restoration (ER) Project databases, and various previously submitted or published
reports. The information has been collected using waste management documentation
and site characterization procedures developed since the 1970s in compliance with
developing regulations and policies. These sources represent the majority of the
relevant information available for recent radioactive and mixed waste streams at LANL
and for the hazardous and solid waste generated by ER activities discussed in the
responses to Request Nos. 12-17.

LANL has initiated efforts to collect historical and other process-generation
documentation from internal waste-generating organizations to supplement the
information presented in this response, and will submit this supplemental information as
soon as it is received, reviewed, and prepared for transmittal. LANL proposes a similar
submittal schedule as that suggested (and subsequently approved by the NMED in a
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letter dated March 13, 2001) for ongoing corrective action information submittals in the
first 15-day response to this Rl for Request No. 18, submitted to the NMED on March 1,
2001. Proposed dates for submittal of supplemental data collected for this 60-day
response are May 15, June 15, and July 15, 2001. These proposed submittal dates
may need to be modified, subject to NMED approval, if unforeseen circumstances (e.q.,
amount of information required to be collected, additional information request
clarifications, and security review and classification requirements) further affect the
information retrieval schedule. Specific details regarding supplemental submittals of
data are included in the individual responses below, as appropriate for the discussion.

Discussion

The information contained in this response has been developed from existing data and
databases, consultation with appropriate internal LANL organizations, and from
previously published documents and reports, in accordance with Instruction Nos. 3 and
6 of the RI. The following discussion is provided for clarification of specific issues
raised in LANL'’s presentation of this information.

In answer to Request Nos. 4, 14, and 15, the regulatory waste characterization
classifications (i.e., characteristic hazardous waste, listed hazardous waste) discussed
have not been determined for wastes or waste streams managed prior to the regulatory
development of the classification system. The only exception may be 'retroactive'
listing if the waste or waste stream has been subsequently managed.

It should be noted that certain material is not subject to RCRA regulation as a
hazardous waste or a hazardous constituent but may nonetheless be included in this
response. This includes material that is not “hazardous waste” because:

e it is either not the prerequisite solid waste, or
 itis solid waste but does not exhibit a characteristic, is not listed, or does not pose a
substantial threat to human health or the environment.

It may also include material that would not be considered a “hazardous constituent”
subject to corrective action because:

it did not emanate from a solid waste management unit (SWMU) as prescribed by
the statute, or
* it was released from a SWMU but was otherwise subject to a different Act.

For example, although source, special nuclear, or by-product material as defined by the
Atomic Energy Act of 1954 (as amended, 42 U.S.C. 2001 ef segq.) (AEA) is exempt from
the definition of solid waste and hence not a hazardous waste, LANL has provided this
information in response to Request No. 2. Another example is material discharged
from an outfall subject to the National Pollutant Discharge Elimination System.
Pursuant to statute, regulation, and supporting interpretive Federal Register preamble,
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this material is neither solid waste nor does it contain hazardous constituents subject to
RCRA corrective action. Information regarding this material is also provided to the
extent it is available (LANL's Water Quality and Hydrology Group has additional outfall
data collected under Clean Water Act requirements).

In addition to data provided regarding material not regulated by RCRA, information
about several Potential Release Sites (PRS) that are not subject to the Hazardous and
Solid Waste Amendments (e.g., active firing sites that do not manage waste or are not
yet closed) is also included in this submittal. However, because the requested
information pertains to materials and areas regulated by other authorities, LANL
reserves its objections to this request and subsequent use of the data for any resulting
draft permit conditions. :

Information Requests and Responses

1. Please identify each radionuclide waste or waste stream, including mixed and
non-mixed wastes, that is currently or has been at any time generated, treated,
stored, disposed of, otherwise managed at, or transported to the LANL Facility,
and that meets the statutory definition of “hazardous waste” in section 1 004(5) of
RCRA, 42 U.S.C. § 6903(5). (Please note that the statutory definition is broader
than the regulatory definition.)

LANL began generating radioactive waste in the 1940s and continues to manage
radioactive and mixed waste as a result of research and development activities
supporting its national role in nuclear weapons development and maintenance, energy
research, and medical studies. Radioactive waste generated at LANL includes
operational or routine waste, non-routine waste, and waste from ER and
decontamination and decommissioning (D&D) activities. Operational waste consists of
a wide range of laboratory materials, including compactible trash (e.g., paper,
cardboard, and plastic), rubber, glass, disposable protective clothing, solidified
powders and ash, biological waste, and suspect radioactive waste (material that may
have been contaminated due to its presence in a radioactive materials management
area). Non-routine waste includes classified waste and large contaminated equipment.
ER and D&D waste generally consists of equipment and scrap metal, building debris,
and soil.

The management and description of these types of waste at LANL has changed as
different regulatory mechanisms have come into being. These have included improved
radioactive waste stream management procedures implemented through the U.S.
Department of Energy (DOE) and the regulation of mixed waste (hazardous waste with
a radioactive component) through RCRA.

Prior to the late 1950s, radioactive waste generated or stored at LANL was handled
without significant distinctions and was disposed of in various formal and informal
areas, now referred to as Material Disposal Areas (MDA) and PRSs. The best source
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of records obtained for these wastes at this time is ER Project data associated with site
characterization efforts for these sites. Appendix B is a list of all LANL PRSs that are
suspected or confirmed to contain radionuclide concentrations, as defined by the DOE.

LANL also retrieved the available information pertaining to the radionuclide wastes or
waste streams that may be present in PRSs whose corrective action is being managed
by the ER Project. LANL searched the ER Project PRS Database for all PRSs
identified as having radionuclides associated with them. As part of DOE’s Integrated
Planning, Accountability, and Budgeting System—Information System, the “radioactive
site” code in the PRS Database initially was assigned by the DOE to any PRS for which
radionuclides were known or suspected to be present at the site. The PRS Database
does not specify the source of the radionuclides, nor does it provide any information
regarding exemptions pertaining to the AEA; therefore, LANL's search was all-inclusive
and unbiased. This search identified a subset of 299 PRSs, listed in Appendix B, with
the potential to have had radionuclide wastes or waste streams initially disposed of in
them. Any PRSs that were previously recommended for No Further Action and that
were subsequently and formally removed from LANL’s Hazardous Waste Facility Permit
were not included in this list. Data from these 299 PRSs were reviewed to respond to
Request Nos. 1-11 of this Rl. Because some of the 108 PRSs described in the
response to Request No. 12 have radioactive wastes or waste streams associated with
them, data regarding these PRSs are discussed in Request No. 12 and will not be
discussed further in the responses to Request Nos. 1-11.

The available information about radionuclide wastes and waste streams disposed at
LANL PRSs, including determinations as to whether or not a waste met the statutory
definition of hazardous waste at the time of initial disposal, falls into two categories:

* information contained in published documents previously provided to the U.S.
Environmental Protection Agency (EPA) and the NMED, including the RCRA Facility
Assessment (RFA), the SWMU Report, and the Operable Unit (OU) RCRA Facility
Investigation (RFI) workplans; and

e data about wastes removed from PRSs, which are included in Appendix C of this
response.

These two categories of information are discussed further below.

Unless the PRS has been excavated, the information contained in published
documents about wastes and waste streams disposed of at a PRS, although limited, is
all that has been identified as relevant to this request. Most or, in some cases, all the
wastes were disposed of at the PRS before the enactment of RCRA, or before the
effective date of regulation (and the applicability of the regulatory definition of
hazardous waste). Exhaustive investigations were conducted by EPA contractors, and
subsequently by LANL personnel and subcontractors in the 1980s and early 1990s to
locate all existing information about the LANL PRSs, including waste information, as
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documented in the RFA, the SWMU Report, and the OU RFI workplans and their
associated correspondence.

The historical information available regarding these wastes was generally obtained
from interviews of personnel responsible for the waste or the site in which it is now
located. Occasionally, the information could be supplemented by file memoranda,
reports, historical photographs, or other documents that may have provided information
regarding physical or chemical properties of the waste at the time of disposal. The
information has not always been sufficient to allow LANL to determine whether or not
the waste would meet a statutory or regulatory definition of hazardous waste. Upon
excavation, determinations were made to confirm appropriate management
requirements; meanwhile, the waste was and/or is being managed subject to an
approved corrective action program.

Understanding and managing the wastes disposed of in PRSs has been the basis of
the ER Project's corrective action program. This approach follows the corrective action
requirements of the proposed RCRA Subpart S regulations, and has received the
concurrence of the EPA and the NMED via their approval of the LANL installation Work
Plan and subsequent RFI reports, voluntary corrective action reports, and reports of
other activities at LANL PRSs.

The second category of available information about radionuclide wastes and waste
streams at LANL PRSs consists of data about wastes that have been removed from
PRSs and were subsequently sent on- or off-site for disposal. This category of
information is included in Appendix C of this response, or in documents previously
submitted to the NMED or those listed herein in Appendix D. At the time of removal,
the excavated materials became subject to current waste management definitions and
regulations. Therefore, the data available regarding those wastes are obtained and
analyzed using the same system as for other LANL wastes, and maintained within the
same database. The ER Project currently is reviewing its records to identify sites
among the 299 PRSs from which wastes have been removed. This analysis was not
complete at the time of this submittal; therefore, it will be provided to the NMED in a
separate submittal, in accordance with Instruction No. 5 on page 3 of NMED's February
12, 2001, letter.

The ER Project PRS database does not distinguish between low-level waste (LLW),
mixed low-level waste (MLLW), transuranic (TRU) waste, and mixed TRU (MTRU)
waste. A list of documents not previously submitted to the NMED and that contain
radiological waste information (e.g., wastes generated or disposed of) for these ER-
characterized sites is provided in Appendix D.

The Technical Area (TA) 54, Area G, disposal area began receiving radioactive waste
for disposal in pits in 1957. Waste disposal activities were recorded in paper logbooks
that are currently being reviewed for security issues. Examples of these logbooks are
included with this response as Appendix E. The logbooks contain a large amount of
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handwritten information that appears to be irrelevant for the disposal and waste
management purposes of this Rl. LANL proposed (during a meeting on April 2, 2001,
between Carl Will [NMED Hazardous Waste Bureau), Gene Turner [DOE Los Alamos
Area Office], and Jack Ellvinger [LANL]) that complete copies of these logbooks not be
produced until the NMED reviews the examples in Appendix E.

In accordance with 1970 DOE policy (Atomic Energy Commission Immediate Directive
0511-21), waste at Area G was categorized by its radionuclide content and managed
separately as LLW or TRU waste. At that time, the types and quantities of LLW and
TRU waste stored or disposed of at TA-54 were recorded on manifests as separate
shipments. Information about each waste shipment managed since 1970 at TA-54,
Areas G and L, is presented in the database included herein as Appendix C. The
database captures all available information from TRU Waste Storage Records (TWSR)
and from Radioactive Solid Waste Disposal (RSWD) and Chemical Waste Disposal
Request (CWDR) forms used for waste shipping and management at LANL. Tables
explaining the waste description codes used in the database are also provided with
Appendix C. A review of the wastes buried at Area G, including waste descriptions,
radionuclide content, and operational history, was conducted during preparation of the
‘Radioactive Waste Inventory for the TA-54, Area G Performance Assessment and
Composite Analysis,” which is available electronically at http://swo.lanl.gov/PA/PDF. In
addition, pit and shaft inventories for Areas G and L are included in the “Operable Unit
1148 Data Report,” submitted in 1992.

Prior to 1986, no distinction was made between storing and/or treating mixed waste and
management of non-mixed radioactive waste. Almost all radioactive waste (including
mixed) generated at LANL prior to 1986 was stored and/or treated on site. After July
1986 when the EPA clarified authority over the regulation of the hazardous component
of mixed waste, LANL managed mixed waste separately from non-mixed radioactive
waste through on-site storage and/or treatment. In 1991, LANL established interim
status storage and treatment areas for mixed waste, pending the RCRA permitting of
these units. Identification of these units and, for the purposes of this response,
descriptions of these wastes were provided in the January 25, 1991, “Hazardous Waste
Permit Application: Part A Permit Application for Mixed Waste,” and in waste analysis
plans of Part B permit applications subsequently submitted to the NMED. The most
recent mixed waste stream descriptions are contained in Appendix B of the “Los
Alamos National Laboratory General Part B Permit Application,” Revision 1.0,
submitted to the NMED in October 1998.

Additional supporting documents with detailed records describing and documenting
radioactive and mixed waste streams previously submitted to the NMED include:

» The “Compliance Order Site Treatment Plan FFC Act’ (STP), which was originally
submitted in 1995. The most recent approved revision of the STP was submitted to
the NMED in January 2000. In 1995, LANL prepared and implemented the STP in
accordance with the Federal Facility Compliance Act. The Background Volume of
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the STP discusses the preferred options for treating MLLW stored or generated at
LANL and includes waste stream descriptions and existing inventories. Appendix F
presents a crosswalk of the DOE Treatability Groups used in the STP for tracking
mixed waste with the waste categories described in Appendix B, the Waste
Analysis Plan, of the “Los Alamos National Laboratory General Part B Permit
Application,” Revision 1.0, submitted to the NMED in October 1998.

* The 1990-92 Waste Stream Characterization Survey (WCS) was conducted to
meet the reporting requirements contained in Attachment I of the 1989 LANL
Hazardous Waste Facility Permit. For the WCS, LANL prepared and submitted
summary reports with room-by-room records of the wastes generated at the
Laboratory, including descriptions and generation processes for radioactive and
mixed wastes. Although the information is no longer current, the survey is still
indicative of the types of wastes generated and the waste-generating processes at
LANL. .

e The LANL Biennial Report, submitted to the EPA and the NMED as required by the
New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20.4.1 NMAC),
Subpart lil, §262.41, provides information on the hazardous waste component and
volumes for mixed waste streams generated and subsequently managed at LANL.
The most recent report was submitted in March 2000.

Treatment is discussed further in the response to Request No. 8, and a discussion of
wastes transported to TA-54 is provided in the response to Request No. 7.

Ray Hahn (Facility and Waste Operations Division (FWO) Solid Waste Operations
(SWO) Group Leader) and Paul Schumann (ER Project Team Leader) provided
information used to prepare the ER Project portion of this response. Ray Hahn
provided information used to prepare the TA-54 portion of this response, and Gian
Bacigalupa (Hazardous and Solid Waste Group [ESH-19] Technical Staff Member
[TSM]) collected information used to prepare the remaining waste management portion
of this response. Their address is P.O. Box 1663, Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 1 are
identified in the text above.

Any additional waste management information that can be identified regarding
generation, treatment, storage, disposal, recycling, and transportation of radioactive
and mixed waste will be produced in a supplement to this response, as provided by
Instruction No. 5 on page 3 of NMED'’s February 12, 2001, letter.

2. Please identify each radionuclide waste or waste stream, including mixed and
non-mixed wastes, that is currently or has been at any time generated, treated,
stored, disposed of, otherwise managed at, or transported to the LANL Facility,
and that meets the following criteria: a) LANL claims the waste to be exempt
from regulation as a solid waste under section 1004(27) of RCRA, 42 U.S.C. §
6903(27), because such waste meets the definition of source, special nuclear, or
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by-product material as defined by the Atomic Energy Act, 42 U.S.C. §§ 2011 et
seq., and b) the waste would meet the statutory definition of “hazardous waste” in
section 1004(5) of RCRA, 42 U.S.C. § 6903(5), but for such exemption.

Each radioactive waste that is currently or has been managed since 1970 at TA-54,
Areas G and L, at LANL and that is exempt from regulation as solid waste because the
waste meets the definition of source, special nuclear, or by-product material as defined
by the AEA is presented in the database included herein as Appendix C. In this
database, identified AEA waste is indicated by a checkmark in the column titled “AEA.”
A discussion of wastes managed prior to 1970 is presented in the response to Request
No. 1.

Mixed waste is not addressed in this response because the criteria set forth in Request
No. 2a and 2b could not be met. If a waste was by definition mixed, LANL would not
have claimed it to be exempt from regulation as solid waste (2a). By its very nature, it
is a combination of a radioactive waste component exempt from RCRA and a
hazardous waste component subject to RCRA. Such a mixture could never
simultaneously be exempt from the definition of solid waste in its entirety, as suggested
in the criterion set forth in Request No. 2a, while meeting the definition of solid waste
necessary to be a mixed waste.

All information about the radionuclide wastes and waste streams in situ in unexcavated
LANL PRSs, including their AEA status, to the extent it is available, was provided to the
EPA and the NMED in the RFA, the SWMU Report, and the OU RFI workplans, unless
those data have since been supplemented by additional investigations and reported in
subsequent RFI reports, voluntary corrective action reports, and/or reports of other
activities at LANL PRSs. All information about the radionuclide wastes and waste
streams removed from LANL PRSs, including their AEA status, to the extent it is
available, is included in Appendix C of this response, or in documents previously
submitted to the NMED or listed herein in Appendix D.

LANL is submitting information on material that is AEA exempt and also, but for the
exemption, may meet the statutory definition of “hazardous waste.” These materials
possess certain qualities that may be similar to EPA’s definition of ignitable, corrosive,
reactive, or toxic materials. Because neither EPA nor DOE have prescribed
constituent-specific criteria for concentrations of radioactive material that would pose a
substantial threat to human health and the environment if improperly managed, LANL
believes the information presented adequately describes, to the extent possible,
exempt AEA material that would meet the conditions of this request.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Ray Hahn and Paul Schumann (ER Project Team Leader)
provided information used to prepare the ER Project portion of this response. Alice
Barr (ESH-19 TSM) also provided information used to prepare this response. Their
address is P.O. Box 1663, Los Alamos, NM 87545,



- 04/12/01 11:02 AM

Any additional waste management information that can be identified regarding the
generation, treatment, storage, disposal, recycling, and transportation of AEA exempt
radioactive waste at LANL will be provided in a supplement to this response, as
provided by Instruction No. 5 on page 3 of NMED's February 12, 2001, letter.

3. For each waste and waste stream identified in response to Request #1 and #2,
please provide a detailed description of the radioactive, chemical, and physical
properties of the waste. Include in your response a description of all radionuclides, all
radioactive decay chains, and the half-lives of both the radionuclides and their daughter
products.

For wastes managed at TA-54, Areas G and L, a description of the radioactive,
chemical, and physical properties of the waste, to the extent known, is provided in the
database included herein as Appendix C. In this database, the radioactive properties
are described in the column titled “Radioisotope Content.” The chemical properties are
described in the columns titled “Code” and “RCRA Codes Assigned.” EPA Hazardous
Waste Numbers (RCRA Codes) have been assigned only for those mixed wastes
managed after the effective date of regulation (July 25, 1990). The physical properties
are described in the column titled “State,” and are denoted as solid (S), liquid (L), or
gas (G).

The radionuclides and levels of radioactivity determined at the time the waste was
received at TA-54 are described in the database. A description of radionuclides,
radioactive decay chains, and the half-lives of radionuclides and their daughter
products can be found in the publication titled Table of Radioactive Isotopes, written by
Edgardo Browne and Richard B. Firestone, edited by Virginia S. Shirley, and published
by John Wiley & Son, 1986. A comprehensive commercial database on radioactive
wastes is available at http:/radwaste org.

As discussed under Request No. 1, LANL retrieved the information pertaining to
radionuclide wastes or waste streams that may be present in PRSs whose corrective
action is being managed by the ER Project. Data from the 299 PRSs identified in the
PRS database search were reviewed to respond to this request. All available
information about radioactive, physical, and chemical properties of the radionuclide
wastes and waste streams in situ in unexcavated LANL PRSs was provided to the EPA
and the NMED in the RFA, the SWMU Report, and the QU RFI workplans, unless those
data have since been supplemented by additional investigations and reported in
subsequent RFI reports, voluntary corrective action reports, and/or reports of other
activities at LANL PRSs. All available information about radioactive, physical, and
chemical properties of the radionuclide wastes and waste streams removed from LANL
PRSs is included in Appendix C of this response, or in documents previously submitted
to the NMED or listed herein in Appendix D.
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Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Ray Hahn and Paul Schumann (ER Project Team Leader)
provided information used to prepare the ER Project portion of this response. Their
address is P.O. Box 1663, Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 3 are
identified in the text above. The TA-54 database, provided herein as Appendix C,
captures information from TWSRs and from RSWD and CWDR forms, as discussed in
the response to Request No. 1.

Any additional waste management information that can be identified regarding the
descriptions of radioactive, chemical, and physical properties of radioactive and mixed
waste generated at LANL will be provided in a supplement to this response, as
provided by Instruction No. 5 on page 3 of NMED's February 12, 2001, letter.

4. For each waste and waste stream identified in response to Request #1 and #2,
please state whether or not the waste exhibits any of the characteristics of a
hazardous waste under 40 C.F.R. pt. 261, subpt. C:

a. Ignitability under 40 C.F.R. § 261.21;

b. Corrosivity under 40 C.F.R. § 261.22;
C. Reactivity under 40 C.F.R. § 261.23;

d. Toxicity under 40 C.F.R. § 261.24.

For wastes managed at TA-54, Areas G and L, the hazardous waste characteristics for
each waste and waste stream identified in response to Request Nos. 1 and 2, to the
extent known, are presented in the database included herein as Appendix C. The
hazardous waste characteristics are identified in the column titled “RCRA Codes
Assigned.” EPA Hazardous Waste Numbers (RCRA Codes) have been assigned only
for those mixed wastes managed after the effective date of regulation (July 25, 1990).

As discussed under Request No. 1, LANL retrieved the information pertaining to
radionuclide wastes or waste streams that may be present in PRSs whose corrective
action is being managed by the ER Project. Data from the 299 PRSs identified in the
PRS database search were reviewed to respond to this request. All available
information about whether the radionuclide wastes and waste streams in situ in
unexcavated LANL PRSs meet any of the characteristics of a hazardous waste was
provided to the EPA and the NMED in the RFA, the SWMU Report, and the OU RFI
workplans, unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. All available information about
whether the radionuclide wastes and waste streams removed from LANL PRSs meet
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any of the characteristics of a hazardous waste is included in Appendix C of this
response, or in documents previously submitted to the NMED or listed herein in
Appendix D.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Ray Hahn and Paul Schumann (ER Project Team Leader)
provided information used to prepare the ER Project portion of this response. Their
address is P.O. Box 1663, Los Alamos, NM 87545,

5. For each waste and waste stream identified in response to ReqL)est #1 and #2,
please state whether or not the waste contains any hazardous constituents listed under
40 C.F.R. pt. 261, Appendix VIII and name the specific constituent or constituents.

LANL waste management organizations do not have a process in place that specifically
tracks or identifies only those hazardous constituents that are listed under 20 4.1
NMAC, Subpart Il, Part 261, Appendix VIil. Beginning in the early 1990s, individual
waste generators at LANL were required to complete a Waste Profile Form (WPF) that
documents the characterization of each generated waste stream. The WPE requires
the generator to identify the hazardous and inert components in the waste stream.
Some, but not all, of the chemicals and waste components listed are contained in
Appendix VIII. Paper copies of all WPFs are maintained within the document control
organization at TA-54. In addition, an electronic Waste Profile Management Database
(WPMD) has been developed. This electronic database contains specific information
on all WPFs related to hazardous waste determinations. It includes a data field that
identifies constituents and contaminants. The WPMD does not, however, contain any
radiological information. Therefore, it cannot be searched to provide a list of the
constituents and contaminants within radiological waste streams. For hazardous and
mixed waste shipments that are sent off site, LANL completes a Land Disposal
Restriction (LDR) certification. As part of this certification, LANL identifies all
Underlying Hazardous Constituents that are contained in the waste. The LDR
certifications are maintained with the Hazardous Waste Manifests for each shipment
and are stored in the document control organization at TA-54. These records are
reviewed by NMED during their periodic inspections. LDR certifications are generated
only at the time of shipment and are not generated for waste that has solely a
radioactive component. LANL has not yet fully developed an electronic database from
the LDR records.

The TA-54 database (Appendix C) does not contain complete details regarding
hazardous constituents identified in Appendix VIil. The information contained in this
database for the ER-characterized sites is at the same level of detail.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. His address is P.O. Box 1663, Los Alamos, NM 87545.
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Documents providing information used to prepare the response to Request No. 5 are
included herein as Appendix C. The TA-54 database captures information from
TWSRs and from RSWD and CWDR forms, as discussed in the response to Request
No. 1.

6. For each waste and waste stream identified in response to Request #1 and #2,
please provide a detailed description of the generation of the waste, including the
location of its generation, the date of its generation, the process or processes by
which it was generated, and the volume of waste that was generated.

Mixed waste-generating processes are described in Appendix B, the Waste Analysis
Plan, of the “Los Alamos National Laboratory General Part B Permit Application,”
Revision 1.0, submitted to the NMED in October 1998. Radioactive and mixed waste-
generating processes were also identified and described in the “Los Alamos National
Laboratory Site-Wide Environmental Impact Statement’ (SWEIS), submitted to the
NMED in 1999. The most recent revision of this information is contained in the “SWEIS
Yearbook-1999,” included as Appendix G of this response. Detailed process and
waste descriptions for MTRU waste generated and managed at the TA-55 facility have
been developed recently and are provided in Appendix H of this response. This
information consists of electronic copies of acceptable knowledge reports developed
for the LANL Transuranic Waste Certification Program that are used for waste disposal
documentation at the Waste Isolation Pilot Plant. The reports provide information on
waste-generating processes and locations and types of waste generated.

As discussed under Request No. 1, LANL retrieved the information pertaining to
radionuclide wastes or waste streams that may be present in PRSs whose corrective
action is being managed by the ER Project. Data from the 299 PRSs identified in the
PRS database search were reviewed to respond to this request. All available
information about the generation of the radionuclide wastes and waste streams in situ
in unexcavated LANL PRSs (including location, dates, process, and volumes) was
provided to the EPA and the NMED in the RFA, the SWMU Report, and the OU RF]
workplans unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. All the available information
for radionuclide wastes and waste streams removed from LANL PRSs is included in
Appendix C of this response, or in documents previously submitted to the NMED or
listed herein in Appendix D.

Ray Hahn (FWO-SWO Group Leader) and Gian Bacigalupa (ESH-19 TSM) provided
information used to prepare the operational waste management portion of this
response. Ray Hahn and Paul Schumann (ER Project Team Leader) provided
information used to prepare the ER Project portion of this response. Their address is
P.O. Box 1663, Los Alamos, NM 87545.
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Documents providing information used to prepare the response to Request No. 6 are
identified in the text above.

Any additional waste stream descriptions that can be identified for radioactive and
mixed waste at LANL will be provided in a supplement to this response, as provided by
Instruction No. 5 on page 3 of NMED'’s February 12, 2001, letter.

7. For each waste and waste stream identified in response to Request #1 and #2
that was transported to the LANL Facility from elsewhere, please state the origin of the
waste, the volume of the waste transported to the LANL Facility, broken down by
shipment if possible, and the date or dates the waste was received at the LANL Facility.

For wastes transported to TA-54, the requested information is presented in a report
titled “Disposal of Offsite Generated Radioactive Waste,” which is provided herein as
Appendix I. The report summarizes the wastes received for storage or disposal at Area
G from off-site generators. An additional shipment of waste received from the New
Mexico Health Department was disposed of on March 30, 1970. This was radium
waste (estimated at 100 Curies) in a stainless steel cask. In the database included
herein as Appendix C, wastes from off-site sources are indicated with an “XX” in the
column titled “TA.”

LANL periodically receives small amounts of Nuclear Regulatory Commission-licensed
material from off site in the form of radioactive sealed sources that are stored at TA-54,
Area G. Additional information regarding this material will be made available upon
request.

As discussed under Request No. 1, LANL retrieved the information pertaining to
radionuclide wastes or waste streams that may be present in PRSs whose corrective
action is being managed by the ER Project. Data from the 299 PRSs identified in the
PRS database search were reviewed to respond to this request. In no known cases
have wastes from non-LANL sources been transported to and/or disposed of in these
PRSs. Some of the 299 PRSs listed in Appendix B, particularly those identified in TA-
0, TA-1, TA-73, and a few other sites, are in locations that were within the facility
boundary at the time of initial disposal of wastes at the PRS. Although property
ownership may have been transferred outside DOE, the PRSs remain under the control
of LANL, and continue to remain listed in (and subject to the requirements of) Module
VIl of LANL's Hazardous Waste Facility Permit. Where wastes have been excavated
and subsequently removed from these PRSs, all available information about the
radionuclide wastes and waste streams from the PRSs, including origin, volumes
transported, and dates the wastes and waste streams were received, is included in
Appendix C of this response, or in documents previously submitted to the NMED or
listed herein in Appendix D.

In most such instances, the excavated wastes were transported to TA-54 for further
management and/or disposal. Therefore, they are reported in this response as wastes
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“transported to the facility from elsewhere,” although they are from LANL PRSs located
within former facility boundaries. In 1994-1995, waste was received from off-site PRSs
using temporary EPA Identification Numbers. Reports on these shipments were
submitted to the NMED. Subsequently, Table 2-1 of Module Il of the 1989 LANL
Hazardous Waste Facility Permit was modified to include other off-site PRSs that could
require transport of wastes to the facility. As stated in the response to Request No. 1,
the ER Project currently is reviewing its records to identify off-site PRSs among the 299
PRSs from which wastes have been excavated, if any.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Ray Hahn, Terry Rust (ER Project Team Leader), and Paul
Schumann (ER Project Team Leader) provided information used to prepare the ER
Project portion of this response. Their address is P.O. Box 1663, Los Alamos, NM
87545,

Documents providing information used to prepare the response to Request No. 7 are
identified in the text above.

Any additional waste management information regarding the transportation of
radioactive and mixed waste to LANL that can be identified will be provided in a
supplement to this response, as provided by Instruction No. 5 on page 3 of NMED'’s
February 12, 2001, letter.

8. For each waste and waste stream identified in response to Request #1 and #2
that was treated at the LANL Facility, please provide a detailed description of the
treatment, including the method or process of treatment, the effectiveness of the
treatment in reducing the hazardous properties of the waste, and the volume of
waste treated.

For the purposes of this response and resulting submittals, past and current radioactive
and mixed waste treatment methods or processes at LANL are described as:

» Non-RCRA radioactive waste treatment

« Treatment that is not subject to RCRA interim status or permitting requirements
(e.g., reclamation, elementary neutralization, wastewater treatment units)

e Mixed waste treatment

+ Maintenance activities that allow the continued use of radioactively-contaminated
material.

The basis for these categories includes the need to distinguish between treatment
processes for radioactive and mixed waste streams, the RCRA definition of “treatment,”
and processes managed under separate regulatory mechanisms. LANL is continuing
to identify and collect information about treatment processes.
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Radioactive waste treatment methods or processes used at LANL have included non-
traditional in-situ vitrification (NTISV) of low-level radioactively-contaminated soils, the
Thermo-Nuclean™ Segmented Gate System (SGS) for radioactively-contaminated
soils, and incineration. A description of the NTISV treatment process is available
electronically at http://www-emtd.lanl.gov/SubCon/NTISV.html. A description of the SGS was
presented in the Voluntary Corrective Action Report for SWMU No. 33-007(c), dated
September 30, 1996, and submitted to the NMED. A description of the treatment
process, effectiveness, and waste volumes for incineration at the Controlled Air
Incinerator at TA-50, for which RCRA-closure was approved in July 1998, is presented
in “Los Alamos National Laboratory Controlled Air Incinerator Resource Conservation
and Recovery Act Closure Report and Certification,” submitted to the NMED in April
1998.

Sort, survey, and decontamination (SSD) and lead decontamination treatment
processes have been used for reclamation and maintenance. Descriptions of SSD and
lead decontamination treatment processes, effectiveness, and waste volumes are
discussed in the Background Volume of the “Compliance Order Site Treatment Plan,
FFC Act,” submitted to the NMED in 1995.

Mixed waste treatment processes at LANL include cementation of MTRU waste and
MLLW. A description of the treatment process, effectiveness, and waste volumes for
cementation at TA-55 is provided in the “Technical Area 55 Part B Permit Application;
Building 4, Container Storage Areas 1-11, Storage Tank Systems, Cementation
Treatment Unit; Container Storage Pad; Building 185, Container Storage Area,”
Revision 0.0, submitted to the NMED in June 1996. A description of the treatment
process, effectiveness, and waste volumes for cementation at TA-50 is provided in the
“Los Alamos National Laboratory Technical Area 50 Part B Permit Renewal
Application,” Revision 1.0, submitted in January 1999.

Gian Bacigalupa (ESH-19 TSM) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545,

Further details regarding the volumes of mixed waste treated at LANL, including
generator treatment, can be found in the STP and in the LANL Biennial Report, as
discussed in the response to Request No. 1. Other documents providing information
used to prepare the response to Request No. 8 are identified in the text above.

Any additional waste management information that can be identified regarding
treatment of radioactive and mixed waste will be provided in a supplement to this
response, as provided by Instruction No. 5 on page 3 of NMED'’s February 12, 2001,
letter.

9. For each waste and waste steam identified in response to Request #1 and #2
that was stored at the LANL Facility, please state the location of such storage at
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the LANL Facility, the method of storage, the volume of waste stored, and the
dates during which each volume of such waste was stored at each such location.

For wastes managed at TA-54, Areas G and L, the location of storage, volume of waste
stored, and dates of storage at each location are presented in the database provided
herein as Appendix C. The information is shown in the columns titled “Storage
History,” “Volume,” and “RCV Date.” Supporting storage information is presented in
“‘Disposal and Storage Facility Information at Area G.” As indicated in Appendix J, two
copies of this document are provided as a separate package with this submittal.

Wastes are normally shipped to Area G for storage in U.S. Department of
Transportation (DOT)-approved containers. A detailed container inspection is
performed at the staging area(s) adjacent to the storage location to ensure that the
containers are within acceptable parameters. The parameters for acceptance are
identified in the LANL Waste Acceptance Criteria (WAC). Waste containers that meet
the LANL WAC are accepted for storage and are removed from the transport vehicle by
forklift or other waste-handling equipment. Waste containers are surveyed for external
contamination and dose rates prior to placement into storage. Drums are placed on
metal pallets and then piaced into a storage array. Containers are stored in rows
separated by aisles that are consistent with applicable permits and codes. Drums
banded with metal straps may be stacked three layers high. The container/waste types
are grouped/segregated in designated locations. Remote-handled (RH) TRU wastes
are stored in shafts. Waste management in shafts is discussed further in the response
to Request No. 10.

Trenches have also been used to manage waste. These trenches are approximately
13 feet (ft) long and 4 to 6 ft deep. Waste was placed in two rows of augered holes cut
into the floor of the cell. Into each hole was placed a concrete cask. The cask was
filled with two 30-gallon metal drums. Each array was backfilled with crushed tuff up to
the rims of the casks. After placement of the waste into the casks, the lids were sealed
and the area mounded with crushed tuff.

At Area L, mixed wastes are stored inside a dome with secondary containment. The
wastes are in DOT-approved containers that meet packaging standards in the Code of
Federal Regulations, Title 49, Parts 173-177. The largest container used for storage is
the 83-gallon drum. All liquid containers are stored on containment structures. Stored
wastes are segregated by chemical compatibility groups and include physical
separation and engineered structures. Shaft Nos. 36 and 37 are used at Area L for
retrievable storage of high-activity mixed waste lead stringers. Each shaft is
constructed of corrugated metal pipe, has a welded metal plate and 1-ft-thick concrete
plug at the base, and has a steel cover at the surface. Additional information on
storage at Area L is presented in the “Los Alamos National Laboratory Technical Area
54 Part B Permit Renewal Application,” submitted to the NMED in January 1999.
Storage information for ER-characterization waste that has not yet been shipped off
site, if any, is included in the TA-54 database.

16



,

04/12/01 11:02 AM

The locations for storage of mixed waste at LANL are generator storage areas, and
permitted and interim status tanks or container storage areas. A listing of over 2,000
active or closed out generator storage areas (i.e., satellite accumulation areas or <90-
day storage areas, as defined by 20.4.1 NMAC, Subpart Ill, §262.34) that have been
or are currently used for storage of mixed waste at LANL is provided as Appendix K of
this response. Identification of permitted or interim status mixed waste storage units
was originally provided in the January 25, 1991, “Hazardous Waste Permit Application:
Part A Permit Application for Mixed Waste.” This Part A was subsequently revised due
to the addition of new storage areas or closure of existing areas. The most recent
listing of approved locations and storage capacities is included in the “Los Alamos
National Laboratory General Part A Permit Application,” Revision 0.0, submitted to the
NMED in April 1998. The methods of storage for these mixed wastes are discussed in
TA-specific Part B permit applications, which include:

* ‘Los Alamos National Laboratory Technical Area 3, Building 29, Chemistry and
Metallurgy Research Building Part B Permit Application, Container Storage Unit,”
Revision 0.0, submitted to the NMED in September 1999

e ‘Los Alamos National Laboratory Technical Area 50 Part B Permit Renewal
Application,” Revision 1.0, submitted to the NMED in January 1999

* “Los Alamos National Laboratory Technical Area 54 Part B Permit Renewal
Application,” Revisions 0.0 and 0.1, submitted to the NMED in January and
September 1999, respectively

* “Technical Area 55 Part B Permit Application; Building 4, Container Storage Areas
1-11, Storage Tank Systems, Cementation Treatment Unit: Container Storage Pad;
Building 185, Container Storage Area,” Revision 0.0, submitted to the NMED in
June 1996.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Gian Bacigalupa (ESH-19 TSM) collected, from various
sources, the information that was used to prepare the generator storage areas and
tanks/container storage areas portion of this response. Their address is P.O. Box
1663, Los Alamos, NM 87545,

Documents providing informafion used to prepare the response to Request No. 9 are
identified in the text above.

Any additional waste management information regarding storage of radioactive waste
at LANL that can be identified will be provided in a supplement to this response, as
provided by Instruction No. 5 on page 3 of NMED's February 12, 2001, letter.

10.  For each waste and waste stream identified in response to Request #1 and #2
that was disposed of at the LANL Facility, please provide a detailed description of
the disposal, including the method of disposal, the location of disposal, the dates
of disposal, and the volume of waste disposed of at each such location.

17



04/12/01 : 11:02 AM

For wastes managed at TA-54, Areas G and L, the location of disposal, the dates of
disposal, and the volume of waste disposed at each location are presented in the
database provided herein as Appendix C. The information is shown in the columns
titled “Disposal Information” and “Volume.” The database captures waste management
information from 1970 to present; prior to 1970, this information, if available, is
contained in logbooks. A list of the logbooks containing information not included in the
database is presented in Appendix E, along with an example page from each logbook,
as discussed in the response to Request No. 1. Entries in these logbooks were used
as a source of information in Appendix 2e of the Performance Assessment and
Composite Analysis for Los Alamos National Laboratory Material Disposal Area G (Area
G PA, Report-54G-013). (The Area G PA was provided to the NMED; it is available
electronically at http:/swo.lanl.gov/PA/PDF. Appendix 2e of the Area G PA is available
electronically at  http://swo.lanl.gov/PA/PDF/Appendix%202.pdf pdf ) Supporting  disposal
information is presented in “Disposal and Storage Facility Information at Area G.” As
indicated in Appendix J, two copies of this document are provided with this submittal.
Additional supporting disposal information (i.e., pit and shaft inventories at Areas G and
L) is included in the “Operable Unit 1148 Data Report,” submitted in 1992. Information
on early disposal at Area G can be found in History and Environmental Setting of LASL
Near-Surface Land Disposal Facilities for Radioactive Wastes (Areas A, B, C, D, E, F,
G, and T) (LA-6848-MS, 1977). Volume | of this report is available electronically at
http://lib-www.lanl.gov/la-pubs/00371730.pdf and http:/lib-www.lanl.gov/la-pubs/00209943.pdf. Volume |
is available at http://lib-www.lanl.gov/la-pubs/00309178.pdf.

At Area G, disposal pits are used for the shallow land burial of LLW. The pits are
unlined and managed according to DOE requirements. Ramps are provided on one
end of each pit to provide access for waste transporters and heavy equipment. Pits are
constructed on an as-needed basis within Area G in accordance with the location
requirements identified in the Area G PA. Pit walls must be no closer than 50 ft to the
mesa rim and cannot be deeper than 15 ft above the adjacent canyon floors. Pits are
filled with waste to within 6.5 ft below the pit surface; the top 6.5 ft of each pit is
completed with compacted backfill and restored with indigenous shallow rooting
grasses. Backfill is primarily reclaimed crushed tuff that was removed from the pit
during excavation. Backfill is transported and placed by a large front-end loader or
bulldozer and compacted in place. Fall protection is installed around excavations
deeper than 6 ft. Where vehicle traffic is possible, moveable concrete barriers are
installed at pit perimeters to prevent vehicles from accidentally falling into open pits.
Where vehicle traffic is not possible at pit edges, fall protection consists of barrier
chains placed approximately 6 ft from the pit edge with conspicuously posted hazard
and warning signs. '

Shafts at Area G are used for both disposal and retrievable storage. Shafts may
contain radioactive biological waste, polychlorinated biphenyis- and beryllium-
contaminated waste, solid LLW, or RH TRU waste. There are approximately 260
shafts in Area G. Individual shafts or shaft groups are conspicuously posted with
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hazard and warning signs. Location requirements for the shafts are identified in the
Area G PA, and require that the shafts are set back from the edge of the mesa rim by a
minimum distance of 50 ft. LLW shaft depths must be at least 10 ft above the canyon
floor and waste must be kept 6.5 ft from the surface. Shafts vary in diameter from 1 to
16 ft and are up to 65 ft in depth. Most of the shafts are unlined, but some have metal
liners to facilitate retrieval or to reduce the potential for environmental contamination.
Active shafts typically have a steel plate or concrete cover and chain guardrails for fall
protection. A concrete collar prevents run-on into active shafts and helps protect the
integrity of the top of the shaft. Once filled, the shafts are sealed (capped) with
concrete mounds that are placed over a minimum backfill of 6.5 ft of crushed tuff over
the waste. At that time, the shafts are marked with a brass cap indicating “Buried
Radioactive Wastes,” and include the shaft number, radionuclides disposed of or
retrievably stored, and dates of use. Active shafts and shafts with high radionuclide
content are conspicuously posted with warning signs.  Additional information on
storage at Area G is presented in the “Los Alamos National Laboratory Technical Area
54 Part B Permit Renewal Application,” submitted to the NMED in January 1999, and in
the “RCRA Part B Permit Application: Technical Area 54, Area G, Pads 1, 2, and 4,
Storage Domes A-D; Chemical Plating Waste Treatment Skid and Treated Liquid
Storage Tanks, Technical Area 63, Hazardous Waste Treatment Facility,” submitted to
the NMED in September 1993.

Additional information on disposal at TA-54, Areas G and L, is presented in the
“Closure and Post-Closure Plans for TA-54 Area G Landfill at Los Alamos National
Laboratory,” submitted to the NMED in September 1985; in the “Closure and Post-
Closure Plans for TA-54 Area H and Area L Landfill at Los Alamos National
Laboratory,” submitted in November 1986; and in the “Closure Plan for Technical Area
54, Material Disposal Area L,” submitted in March 1998,

As discussed under Request No. 1, LANL retrieved the information pertaining to
radionuclide wastes or waste streams that may be present in PRSs whose corrective
action is being managed by the ER Project. Data from the 299 PRSs identified in the
PRS database search were reviewed to respond to this request. All available
information about the disposal of radionuclide wastes and waste streams remaining in
situ in unexcavated LANL PRSs, including methods, locations, dates, and volumes, was
provided to the EPA and the NMED in the RFA, the SWMU Report, and the OU RFI
workplans, unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. All collected information
about disposal of the radionuclide wastes and waste streams excavated from LANL
PRSs is included in Appendix C of this response, or in documents previously submitted
to the NMED or listed herein in Appendix D.

Ray Hahn (FWO-SWO Group Leader) provided information used to prepare the TA-54
portion of this response. Ray Hahn and Paul Schumann (ER Project Team Leader)
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provided information used to prepare the ER Project portion of this response. Their
address is P.O. Box 1663, Los Alamos, NM 87545,

Documents providing information used to prepare the response to Request No. 10 are
identified in the text above.

Any additional waste management information regarding disposal of radioactive waste
and mixed waste at LANL that can be identified will be provided in a supplement to this
response, as provided by Instruction No. 5 on page 3 of NMED'’s February 12, 2001,
letter.

11.  For each waste and waste stream identified in response to Request #2, please
state the basis for LANL’s claim that the waste is exempt from regulation as a
solid waste under RCRA because such waste is source, special nuclear, or by-
product material as defined by the Atomic Energy Act.

The following table lists the types of radioactive waste that have been managed as
non-RCRA waste identified in the response to Request No. 2. It also indicates the
basis for LANL's claim that they are exempt from regulation as solid waste under RCRA
because they are source, special nuclear, and by-product material as defined by the
Atomic Energy Act, 42 USC §§2011 et seq.:

Waste Description Reason for AEA Exemption
Uranyl! Nitrate Source Material
Thorium Nitrate Source Material

Pyrophoric Uranium (chips & turnings) | Source Material

Pyrophoric Thorium (chips & turnings) | Source Material

Uranium Hexafluoride Source Material

Definitions for source, special nuclear, and by-product material are provided at Title I,
Section 11 of the AEA.

All information about the radionuclide wastes and waste streams in situ in unexcavated
LANL PRSs, including their AEA status, to the extent it is available, was provided to the
EPA and the NMED in the RFA, the SWMU Report, and the OU RFI workplans, unless
those data have since been supplemented by additional investigations and reported in
subsequent RFI reports, voluntary corrective action reports, and/or reports of other
activities at LANL PRSs. All information about the radionuclide wastes and waste
streams removed from LANL PRSs, including the basis for their AEA status, to the
extent it is available, is included in Appendix C of this response, or in documents
previously submitted to the NMED or listed herein in Appendix D.

Ray Hahn (FWO-SWO Group Leader), Alice Barr (ESH-19 TSM), and Gian Bacigalupa
(ESH-19 TSM) collected information used to prepare this response. Paul Schumann
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(ER Project Team Leader) provided information used to prepare the ER Project portion
of this response. Their address is P.O. Box 1663, Los Alamos, NM 87545,

Documents providing information used in preparing the response to Request No. 11
are identified in the text above. The TA-54 database captures information from TWSRs
and from RSWD and CWDR forms, as discussed in the response to Request No. 1.

Any additional waste management information regarding generation, treatment,
storage, disposal, recycling, and transportation of AEA exempt radioactive waste at
LANL that can be identified will be provided in a supplement to this response, as
provided by Instruction No. 5 on page 3 of NMED’s February 12, 2001, letter. Further
discussion of the basis for the AEA exemption as source, special nuclear, or by-product
material will be included, as such information is applicable.

12.  For each Site listed in Part 1 of Attachment A, please identify each waste or
waste stream that is currently or has been at any time disposed of at the Site.

The available information identifying wastes and waste streams initially disposed at the
108 LANL PRSs listed in Part 1 of Attachment A of NMED's February 12, 2001, letter,
including specific determinations as to whether or not a waste met the statutory or
regulatory definitions of hazardous waste at the time of initial disposal, falls into two
categories:

* information contained in published documents previously provided to the EPA and
the NMED, including the RFA, the SWMU Report, and the OU RFI workplans
(unless those data have since been supplemented by additional investigations and
reported in subsequent RFI reports, voluntary corrective action reports, and/or
reports of other activities at LANL PRSs); and

e data about wastes removed from PRSs, which are included in Appendix C of this
response.

These two categories of information are discussed further below.

Regarding wastes remaining in situ in the unexcavated PRSs among the 108 listed
PRSs, all published documents containing information responsive to this request have
been submitted to the NMED previously, either prior to LANL's March 1, 2001,
response, or attached (as documents containing Category 1 data) to LANL's previous
(March 1 and April 2, 2001) responses. Unpublished Category 2 and 3 data pertaining
to these PRSs were submitted to NMED in response to Request No. 18 on March 1,
March 16, and April 2, 2001, or will be submitted in the near future.

The available information identifying wastes and waste streams removed from LANL
PRSs is included in Appendix C of this response, or in documents previously submitted
to the NMED or listed herein in Appendix D. At the time of removal, the excavated
materials became subject to current waste management definitions and regulations, just
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as with any other waste generated at LANL; meanwhile, they are managed subject to
the approved corrective action program.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 12 are
identified in the text above.

Any additional wastes and waste streams that can be identified will be provided in a
supplement to this response, as provided by Instruction No. 5 on page 3 of NMED's
February 12, 2001, letter.

13.  For each waste and waste stream identified in response to Request #12, please
provide a detailed description of the radioactive, chemical, and physical
properties of the waste. Include in your response a description of all
radionuclides, all radioactive decay chains, and the half-lives of both the
radionuclides and their daughter products.

The information available about radioactive, physical, and chemical properties of the
wastes and waste streams in the unexcavated PRSs included in the 108 LANL PRSs
discussed in response to Request No. 12 was provided to the EPA and the NMED in
the RFA, the SWMU Report, the OU RFI workplans, and previous submittals to this Rl
responding to Request No. 18. The available information about radioactive, physical,
and chemical properties for the radionuclide wastes and waste streams removed from
the 108 PRSs is included in Appendix C of this response.

A description of radionuclides, radioactive decay chains, and the half-lives of
radionuclides and their daughter products can be found in the publication titled Table of
Radioactive Isotopes, written by Edgardo Browne and Richard B. Firestone, edited by
Virginia S. Shirley, and published by John Wiley & Son, 1986. A comprehensive
commercial database on radioactive wastes is available at hitp://radwaste.ore.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545,

Documents providing information used to prepare the response to Request No. 13 are
identified in the text above.

14.  For each waste and waste stream identified in response to Request #12, please

state whether or not the waste is a listed hazardous waste under 40 C.F.R. pt.
261, subpt. D and indicate the specific listing or listings.
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Regarding the 108 LANL PRSs discussed in Request No. 12, the available information
about whether the wastes and waste streams in situ in unexcavated LANL PRSs met
the regulatory definitions of listed hazardous waste at the time of initial disposal was
provided to the EPA and the NMED in the RFA, the SWMU Report, and OU RFI
workplans, unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. All available information about
whether the wastes and waste streams removed from LANL PRSs with radionuclides
met the regulatory definitions of listed hazardous wastes is included in Appendix C of

this response, or in documents previously submitted to the NMED or listed herein in
Appendix D.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 14 are
identified in the text above.

Any additional information regarding listed hazardous wastes and waste streams that
can be identified will be provided in a supplement to this response, as provided by
Instruction No. 5 on page 3 of NMED’s February 12, 2001, letter.

15.  For each waste and waste stream identified in response to Request #12, please
state whether or not the waste meets any of the characteristics of a hazardous
waste under 40 C.F.R. pt. 261, subpt. C:

a. Ignitability under 40 C.F.R. § 261.21;

b. Corrosivity under 40 C.F.R. § 261.22;
C. Reactivity under 40 C.F.R. § 261.23;

d. Toxicity under 4b C.F.R §261.24.

Regarding the 108 LANL PRSs discussed in Request No. 12, the available information
about whether the wastes and waste streams in sifu in unexcavated LANL PRSs met
the regulatory definitions of characteristic hazardous waste at the time of initial disposal
was provided to the EPA and the NMED in the RFA, the SWMU Report, and OU RFI
workplans, unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. All available information about
whether the wastes and waste streams excavated from LANL PRSs with radionuclides
met the regulatory definitions of characteristic hazardous waste is included in Appendix
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C of this response, or in documents previously submitted to the NMED or listed herein
in Appendix D.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 15 are
identified in the text above.

Any additional information regarding characteristic hazardous wastes and waste
streams that can be identified will be provided in a supplement to this response, as
provided by Instruction No. 5 on page 3 of NMED’s February 12, 2001, letter.

16.  For each waste and waste stream identified in response to Request #12, please
State whether or not the waste contains any hazardous constituents listed under
40 C.F.R. pt. 261, Appendix Vill and name the specific constituent or
constituents.

Regarding the 108 LANL PRSs discussed in Request No.12, the available information
about whether the wastes and waste streams in situ in unexcavated LANL PRSs
contained Appendix VIII hazardous constituents at the time of initial disposal was
provided to the EPA and the NMED in the RFA, the SWMU Report, and OU RFI
workplans, unless those data have since been supplemented by additional
investigations and reported in subsequent RFI reports, voluntary corrective action
reports, and/or reports of other activities at LANL PRSs. For waste removed from the
PRSs with radionuclides, the data available in the TA-54 database (Appendix C) do not
contain complete information regarding hazardous constituents identified in 20.4.1
NMAC, Subpart Ii, Part 261, Appendix VIII, as stated in the response to Request No. 5
above.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 16 are
identified in the text above.

Any additional information regarding whether or not the wastes or waste streams
contain any hazardous constituents listed in 20.4.1 NMAC, Subpart I, Part 261,
Appendix VIII, that can be identified will be provided in a supplement to this response,
as provided by Instruction No. 5 on page 3 of NMED’s February 12, 2001, letter.

17.  For each waste and waste steam identified in response to Request #12, please
provide a detailed description of the disposal, including the method of disposal,
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the location of disposal, the dates of disposal, and the volume of waste disposed
of at each such location.

Regarding the 108 LANL PRSs discussed in Request No. 12, the available information
about the initial disposal of the wastes and waste streams in situ in unexcavated LANL
PRSs, including methods, locations, dates, and volumes, was provided to the EPA and
the NMED in the RFA, the SWMU Report, and OU RFI workplans, unless those data
have since been supplemented by additional investigations and reported in subsequent
RFI reports, voluntary corrective action reports, and/or reports of other activities at
LANL PRSs. All available information about on-site or off-site disposal of the wastes
and waste streams excavated from LANL PRSs with radionuclides is included in
Appendix C of this response, or in documents previously submitted to the NMED or
listed herein in Appendix D.

Ray Hahn (FWO-SWO Group Leader) and Paul Schumann (ER Project Team Leader)
provided information used to prepare this response. Their address is P.O. Box 1663,
Los Alamos, NM 87545.

Documents providing information used to prepare the response to Request No. 17 are
identified in the text above.

Any additional information regarding a detailed description, method, location, date and
volume of waste disposal that can be identified will be provided in a supplement to this
response, as provided by Instruction No. 5 on page 3 of NMED’s February 12, 2001,
letter.

20.  For each Request #1 through #19, inclusive, identify each and every person who
provided information that was used to prepare the response. Identify each such
person by name, title or job description, employer, and current or last known
address.

Numerous sources of information (including database retrievals, logbooks, waste
characterization documentation, and site characterization reports) were used to
prepare this response. This retrieval effort involved a large number of personnel who
provided information within their work responsibilities and were otherwise not involved
in the direct preparation of this response. Some of the data presented and reports
referenced were prepared or authored by personnel no longer employed at LANL. In
the interest of brevity, a responsible individual (or individuals) who collected data and
prepared the response has been identified for the appropriate portion of the response
for each numbered request. If necessary, these individuals can provide further details
regarding the preparation of this response. Title or job description, employer, and
current or last known addresses for these individuals are also provided in each
numbered request, in accordance with Instruction No. 7 of the RI.
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21.  For each Request #1 through #19, inclusive, identify each and every document
that provided information that was used to prepare your response. Identify each
such document by type of document, title or description, author, and date.

Each and every document that provided information used to prepare responses are
identified in the corresponding responses to each numbered request, in accordance
with Instruction No. 7 of the RI. The document type, title or description, author, and
document date are also provided in each numbered request, per Instruction No. 7.

26



04/12/01

11:02 AM

ATTACHMENT A
PART 1

PRS Name TA SWMU Number
MDA-A 21 21-014
MDA-B 21 21-015
MDA-C 50 50-009
MDA-D 33 33-003(a)-99
MDA-E 33 33-001(a)-99
MDA-F 6 6-007(a)-99
MDA-K 33 33-002(a)-99
MDA-M 9 9-013
MDA-N 15 15-007(a)
MDA-P 16 16-018
MDA-Q 8 8-006(a)
MDA-R 16 16-019
MDA-S 11 11-009
MDA-T 21 21-016(a)-99
MDA-U 21 21-017(a)-99
MDA-V 21 21-018(a)-99
MDA-W 35 35-001
MDA-X 35 35-002
MDA-Y 39 39-001(b)
MDA-Z 15 15-007(b)
MDA-AA 36 36-001
MDA-AB 49 49-001(a-g)
90’s Line 16 16-008(a)
Firing Sites 39 39-004(a-e), 39-008
Firing Sites 15 15-004(f);, 15-006(a, c, d); 15-008(a)
Townsite PRS’s 0, 1 0-010(b), 1-001(a-w), 1-002, 1-003(a-e)
Outfall 21 21-011(k)
Surface Impoundments 35 35-003(d, r), 35-010(a-e)
Outfalls 46 46-004(g, h, m, q, s, u, v, x,y, z, a2, b2, c2)
Bayo Canyon Sites 10 10-003(a-0), 10-007
Fish Ladder 16 16-003(0)
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The RSWD (Form 1364) oontasine three spaces for the Waste Code. Use the oode number below which bast describes your waste.
and leave the third space blenk. If you are using a three digit code, use all three spaces.
ACTUAL RAD - meassurable rediosctivity or contamination;
SUSPECT RAD - no radioactivity or contamination detectable

VALID RSWD WASTE CODES

MIXED WASTE - containe both radioactive end RCRA hazardous componsents
NON-RAD - waste is certified to be non-radioactive

Be as specific ss possible; a more accurate description is preferable to a "catoh-all® cods. If no code le applicable to the waste, call EM-7

CODRE

10
1
14
16
18
17
18
181
19

20
201
21
211
22

23
24
25
26
27
28
29

20
3
36

36

40
41

45
46
47
49

80
61

1
Graphite Solide
Graphite Powder

: Combustible Dacon Waste

Cellulosics (paper, wood, etc.)

Plastice

Rubber Materisls

Combustibie Lab Trash (paper, plastic, rubber, etc.)
Non-Combustible Lab Trash {glass, metal, otc.)
Combined Combustible/Non-Combustibls Lab Trash

Hydrocarbon Oil - Liquid

Hydrocarbon Oil - Absorbed - NO Free Liquid
Silicon-Based Oil - Liquid

Silicon-Based Oil - Absorbed - NO Free Liquid
Petroleum Contaminated Soil

Aqueous Solution - Abeorbed - NO Free Liquid
Cemented/Immobilized Residues/Powders
Leached Process Residues

Evaporator Bottoms/Salts

Nitrate Salte

Chioride Salte

Hydroxide Cake

PN Equipment

Non-PN Equipment

Combustible Building Debris
Non-Combustible Building Debris

Combustible Hot-Cell Waete
Non-Combustible Hot-Cell Waste

Uranium Chips end Turninge in Dissel Fuel
Skull and Oxide

Siag and Porcelain
Sanitary Sludge

Moetal Crucibles, Sorap, Dies
Precious Metale

CODE

62

-

63
64

66
68
60
61

62
66

68
69

70

7
711
72

73
74
76
76

77
78
79
791

80
801

86
20
96
99

Sorap Metal
Lead

A

" EM7-RAD-FOO-
Revision 13
September 17,19

If you are using & two digit cods, enter it in the firet two spe:
Do not use the A, S, or M prefix as in the past; instead, check the correct box;
MUST indicate amount of radionuclide on RSWD.

at 6-WAST (6-9278) for further guidancs.

Aaroso! Cans/Gas Cylinders - Cut, Punctured, or Wire through Vaive

Filter Media

Filter Media Residue
Other Combustibles
Other Non-Combustibles

Molecular Sieves
Animal Tissue

Asboestos
Aebestos Contaminated Debrie

Chemical Waste

Beryllium
Beryllium Powder
Beryllium Contaminated Debris

Scintillation Visle

lon Exchange Resin
Chemical Treatment Sludge
Cement Paste

PCB Contaminated Materiale
PCB Contaminated Equipment
PCB Contaminated Soil

PCB Contaminated Concrete

irradiation Sources
Irradiation Sources in Lesd Shislding

Firing Point Residues
Radioactively-Contaminated Soil
Glase

lteme Needing Special Tracking (EM-7 uee only)




001

002

003

004

005

006

007

oo8

NN

APPENDIX B

HASTE _CONTENT CODES
pescription

Mixed metal scrap and combustibles
primarily from operations at the TRU
waste Size Reduction Facility.

Contains primarily metals or metal
equipment, either whole or sectioned,
along with its combustible components
and the combustibles generated during
decomnissioning, sect?oninq, and
packaging.

Cemented sludges

caustic sludge solidified with Portland
cement to form a noncorrosive solid
ponolith in a 55-gal. drum.

Dewatered sludges

caustic sludge from a liquid vaste
treatment facility. Contains 30-45%
gsolids. Packaged in drums with 90 =il
and 5 mil plastic liners and dr{
portland cement added to stabilize any
1iquids that ray separate.

Combustible Solids ~ Paper, rags,
plastic, rubber, etc., which may contain
some small fraction of noncombustible
golids as scrap rmetals, etec.

Noncombustible Scrap - Small tools,
cans, snall equipzent items, broken
glass, etc., which may contain soze
spall fraction of combustible solids.

Cecented Process Residues - Process
leached solids, filter cakes, evaporator
bottoms, etc., stabilized in Portland or
Gypsum cenent.

Contact and remote-handled solids from
hot-cell operations.

cerented Incinerator Ash - Incinerator
ash as stabilized with Portland cement.



APPENDIX A

COPY OF “REQUEST FOR INFORMATION PURSUANT TO THE
NEW MEXICO HAZARDOUS WASTE ACT AND THE RESOURCE
CONSERVATION AND RECOVERY ACT,

LOS ALAMOS NATIONAL LABORATORY
EPA ID NO. 0890010515~
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State of New Mexico
ENVIRONMENT DEPARTMENT
Hazardous Waste Bureau
2044 A Galisteo Street
Santa Fe, New Mexico 87505
Telephor:e (505) &27-1557
Fax (505) 8§27-1544

PETER MAGGIORE
AR B R SON SECRETARY
PAUL R. RITZMA
DEPUTY SECRETARY
CERTIFIED MAIL
RETURN RECEIPT REQUESTED
February 12, 2001
Dr. John Browne, Director Mr. David A. Gurule, Area Manager
Los Alamos National Laboratory Los Alamos Area Office
¢/o University of California Department of Energy
Post Office Box 1663, MS A100 528 35™ Street, MS A316
Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87544

RE: REQUEST FOR INFORMATION PURSUANT TO THE NEW MEXICO
HAZARDOUS WASTE ACT AND THE RESOURCE CONSERVATION AND
RECOVERY ACT
LOS ALAMOS NATIONAL LABORATORY
EPA ID NO. 0890010515

Dear Dr. Browne and Mr. Gurule:

The New Mexico Environment Department ("NMED") Hazardous Waste Bureau
("HWB") is preparing corrective action requirements for the Los Alamos National
Laboratory facility ("LLANL Facility") in Los Alamos, New Mexico pursuant to the New
Mexico Hazardous Waste Act ("HWA"), NMSA 1978, §§ 74-4-1 through 74-4-14, and
the federal Resource Conservation and Recovery Act ("RCRA"), 42 U.S.C. §§ 6901
through 6992k, in conjunction with rcissuance of the RCRA hazardous waste
management Permit ("Permit") for the LANL Facility. The corrective action will address
releases of hazardous wastes and hazardous constituents into the environment from the
LANL Facility. Preparation of these requirements necessitates inquiry into the
identification, nature, and quantity of waste materials Lhat are or have been generated,
trcated, stored, disposed of, or otherwise managed at, or transported to, the LANL
Facility. [nquiry into the nature, size, and iocation of waste disposal areas at thc LANL
Facility, and the rclease or potential for release of hazardous waste or hazardous
constitucnts from such disposal areas, is also necessary.
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Letter to John Browne and David A. Gurule
February 12, 2001
Page 2

Los Alamos National Laboratory ("LANL") is a national laboratory owned and operated
by the United States Department of Energy ("DOE"), and DOE is an agency of the United
States. LANL is also operated by the University of California ("UC"). Each of these
entities, DOE and UG, is a person who generates, stores, treats, transports, disposes of, or
otherwise handles or has handled hazardous wastes within the meaning of the HWA and
RCRA. NMSA 1978, § 74-4-3.K; 42 U.S.C. § 6903(15).

Section 74-4-4.3.A(1) of the HWA provides that "For the purposes of taking any
corrective action or enforcing the provisions of the [HWA], . . . upon request of [NMED]
any person who generates, stores, treats, transports, disposes of or otherwise handles or
has handled hazardous wastes shall furnish information relating to such hazardous
wastes.” Likewise, section 3007(a) of RCRA provides that "For purposes of enforcing the
provisions of [RCRA], any person who generates, stores, treats, transports, disposes of, or
otherwise handles or has handled hazardous wastes shall, upon request of . . . any duly
designated officer, employee, or representative of a State having an authorized hazardous
waste program, furnish information relating to such wastes." 42 U.S.C. § 6927(a).

In accordance with these provisions, compliance with this information request by you is
mandatory. Failure to respond fully and truthfully to this information request within the
time specified herein, or adequately justify such failure to respond, may result in an
enforcement action by NMED pursuant to section 74-4-10 of the WA, or section
7002(a)(1)(A) of RCRA, 42 U.S.C. § 6972(a)(1)X(A), or both. Both the HWA and RCRA
provide for the imposition of civil penalties for noncompliance. Section 74-4-12 of the
HWA provides that any person who violates any provision of the HWA "may be assessed
a civil penalty not to exceed ten thousand dollars ($10,000) for cach day during any
portion of which a violation occurs." See also NMSA 1978, § 74-4-10.A and B. Section
3008(g) of RCRA provides that any person who violates any requirement of RCRA shall
be liable for a civil penalty not to exceed $27,500' for each such violation. 42 U.S.C. §
6928(g). Both the HWA and RCRA also provide for criminal fines and imprisonment for
knowingly omitting material information or making a false statement or representation in
any document uscd for compliance with the HWA or RCRA. NMSA 1978, § 74-4-
11.A(3); 42 U.S.C. § 6928(d)(3).

INSTRUCTIONS

The following instructions shall apply to your response to these information requests:

1 Although this provision of RCRA on its face provides for a civil penalty not to exceed $25,000, the maximum
penalty has been increased to $27,500 to account for inflation pursuant to the Debt Collection Improvement Act ol
1996, 31 U.S.C. § 3107 note. 40 C.F.R. § 19.4, Table 1.
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1.

Provide a separate narrative response to each information request, and to each
subpart

Precede each response with the number of the information request to which it
responds.

In responding to these information requests, every source of information to which
DOE or UC has access shall be consulted, regardless of whether the source is in
the immediate possession or control of DOE or UC. All documents or other
information in the possession of experts, consultants, attorneys, or agents shall be
consulted.

If any information request cannot be fully responded to, as full a response as is
possible shall be provided. The response shall state the reason for the inability to
respond fully, and provide any available information, knowledge, or belief
regarding the portion not responded to.

If information that is not known or not available as of the date of the submission
of a response to these information requests subsequently becomes known or
available, the response must be supplemented to include such newly found or
available information. Moreover, if any information in a response is subsequently
found to be false or inaccurate, the response must be supplemented to correct the
falsity or inaccuracy.

If information requested herein has already been supplied to NMED, for example,
in response to the November 20, 2000 "Request for Additional Information” :
attached to the administrative completeness determination, your response may
reference that submission in lieu of a duplicative submission, provided that the
referenced submission satisfies these instructions.

The information requested in Requests #1 through #17, inclusive, shall be
submitted to NMED withia sixty (60) days of your rcceipt of this letter. The
information requested in #18, #19, #22, and #23 shall be submitted within fifteen
(15) days of your receipt of this letter. The identification of persons and
documents requested in Requests #20 and #21 shall be submitted with the
corresponding responses Lo the other requests.

KARVLVE
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Responses shall be submitted to:

Carl Will

LANL Permits Project Leader

New Mexico Environment Department
Hazardous Waste Bureau

2044-A Galisteo Street

Santa Fe, New Mexico 87505

DEFINITIONS

Terms used in these information requests shall have the following definitions:

1.

Except as otherwise specifically provided herein, any terms defined in section 74-
4-3 of the HWA, section 1004 of RCRA,, 42 U.S.C. § 6903, or the hazardous
waste regulations at 40 C.F.R. § 260.10, have the meanings provided therein.

The term "docurnent" means any object that records, stores, or presents
information, and includes writings, memoranda, records, charts, tables, computer
printouts, data, or information of any kind, formal or informal, whether wholly or
partially handwritten or typed, whether in computer format, memory, or storage
device, or in hard copy, including any form or format of these.

The term "hazardous waste” has the meaning provided in section 1004(S) of
RCRA, 42 U.S.C. § 6903(35).

The term "Site" means any solid waste management unit, area of concern,
“potential release site," or other place or area where hazardous wastes or
hazardous constituents have come to be located as specifically listed in
Attachment 1 hereto.

The terms "and" and "or" shall be construed either disjunctively or conjunctively
as nccessary to make the request inclusive rather than exclusive,

Words in the singular shall be construed in the plural, and vice versa as necessary
to make the request inclusive rather than exclusive.

INFORMATION REQUESTS

NMED hereby requests that DOE and UC jointly furnish to NMED the following
information relating 1o the LANL Facility:

& uud
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1. Please identify each radionuclide waste or waste stream, including mixed and
non-mixed wastes, that is currently or has been at any time generated, treated,
stored, disposed of, otherwise managed at, or transported to the LANL Facility,
and that meets the statutory definition of "hazardous waste" in section 1004(5) of
RCRA, 42 U.S.C. § 6903(5). (Please note that the statutory definition is broader
than the regulatory definition.)

2. Please identify each radionuclide waste or waste stream, including mixed and
non-mixed wastes, that is currently or has been at any time generated, treated,
stored, disposed of, otherwise managed at, or transported to the LANL Facility,
and that meets the following criteria: ) LANL claims the waste to be exempt
from regulation as a solid waste under section 1004(27) of RCRA, 42 U.S.C. §
6903(27), because such waste meets the definition of source, special nuclear, or
by-product material as defined by the Atomic Energy Act, 42 U.S.C. §§ 2011 ez
seq.; and b) the waste would meet the statutory definition of "hazardous waste" in
section 1004(5) of RCRA, 42 U.S.C. § 6903(5), but for such exemption.

3. For each waste and waste stream identified in response to Request #1 and #2,
please provide a detailed description of the radicactive, chemical, and physical
properties of the waste. Include in your response a description of all
radionuclides, all radioactive decay chains, and the half-lives of both the
radionuclides and their daughter products.

4. For each waste and waste stream identified in response to Request #1 and #2, - .
please state whether or not the waste exhibits any of the characteristics ofa
hazardous waste under 40 C.F.R. pt. 261, subpt. C:

a. Ignitability under 40 C.F.R. § 261.21;
b. Corrosivity under 40 C.F.R. § 261.22;
c. Reactivity under 40 C.F.R. § 261.23;
d. Toxicity under 40 C.F.R. § 261.24.

5. For each waste and waste streamn identified in response to Request #1 and #2,
please state whether or not the waste contains any hazardous constituents listed

under 40 C.F.R. pt. 261, Appendix VIII and name the specific constituent or
constituents.
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6.

10.

1.

12.

13.

For each waste and waste strecam identified in response to Request #1 and #2,
please provide a detailed description of the generation of the waste, including the
location of its generation, the date of its generation, the process or processes by
which it was generated, and the volume of waste that was generated.

For each waste and waste stream identified in response to Request #1 and #2 that
was transported to the LANL Facility from elsewhere, please state the origin of
the waste, the volume of the waste transported to the LANL Facility, broken down
by shipment if possible, and the date or dates the waste was received at the LANL
Facility.

For each waste and waste strearn identified in response to Request #1 and #2 that
was treated at the LANL Facility, please provide a detailed description of the
treatment, including the method or process of treatment, the effectiveness of the
treatment in reducing the hazardous properties of the waste, and the volume of
waste treated.

For each waste and waste stream identified in response to Request #1 and #2 that
was stored at the LANL Facility, please state the location of such storage at the
LANL Facility, the method of storage, the volume of waste stored, and the dates
during which each volume of such waste was stored at each such location.

For each waste and waste stream identified in response to Request #1 and #2 that
was disposed of at the LANL Facility, please provide a detailed description of the
disposal, including the method of disposal, the location of disposal, the dates of
disposal, and the volume of waste disposed of at each such location.

For each waste and waste stream identified in response to Request #2, please state
the basis for LANL's claim that the waste is exempt from regulation as a solid
waste under RCRA because such waste is source, special nuclear, or by-product
material as defined by the Alomic Energy Act.

For each Site listed in Part 1 of Attachment A, please 1dentify each waste or waste
stream that is currently or has been at any time disposed of at the Site.

For cach waste and waste stream identified in response to Request #12, please
provide a detailed description of the radioactive, chemical, and physical properties
of the waste. Include in your response a description of all radionuclides, all
radioactive decay chains, and the half-lives of both the radionuclides and their
daughter products.

giuey
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14.  For each waste and waste stream identified in response to Request #12, please
state whether or not the waste is a listed hazardous waste under 40 C.F.R. pt. 261,
subpt. D and indicate the specific listing or listings.

15. For cach waste and waste stream identified in response to Request #12, please
state whether or not the waste meets any of the characteristics of a hazardous
waste under 40 C.F.R. pt. 261, subpt. C:

a Ignitability under 40 C.F.R. § 261.21;
b. Corrosivity under 40 C.F.R. § 261.22;
c. Reactivity under 40 C.F.R. § 261.23;
d. Toxicity under 40 C.F.R. § 261.24.

16. For each waste and waste stream identified in response to Request #12, please
state whether or not the waste contains any hazardous constituents listed under 40
C.F.R. pt. 261, Appendix VIII and name the specific constituent or constituents.

17.  For each waste and waste stream identified in response to Request #12, please
provide a detailed description of the disposal, including the method of disposal,
the location of disposal, the dates of disposal, and the volume of waste disposed
of at each such location.

18.  For each Site listed in Part 1 of Attachment A, please submt all analytical data in
LANL's possession that has not been previously submitted to NMED. Include
data that was obtained under a RCRA Facility Investigation for the Site and for
which an RFI Report has not been submitted to NMED. Submit the data in
compliance with the format and content requirements set forth in Part 2 of
Attachment A.

19.  Please submit a detailed description of Material Disposal Area "S" (MDA-S), a
Site listed in Part 1 of Atlachment A. Include in the Site description the following

information:
a. The purpose {or which the Site was created;
b. A description of Site operations;

c. The dates of operation of the Site;
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20.

21.

d. A list of all materials, including solid waste, disposed of or otherwise
placed at the Site, both above and below the ground surface, and their
quantities and locations;

e. A list of all high explosives ("HE") disposed of or atherwise placed at the
Site, both above and below the ground surface, stating the type of HE, the
original quantity of HE, the number of tubes containing HE, the volume of
each tube, and the quantity of HE originally in each tube;

f. The frequency of inspection of the Site, including the inspection of HE
tubes;

g. The results of each inspection, including reports on the integrity of HE
tubes;

h. A statement or conclusion as to whether water can infiltrate the hardware
cloth tops of the HE tubes, and the basis of such statement or conclusion;

i. An identification of each and every person responsible for operation of the
Site, by name, title or job description, employer, and current or last known
address;

j. A description of any known or suspected release of hazardous waste or-

hazardous constituents from the Site, including releases from mesh screen
bottoms; '

k. Any other present or future threats to human health or the environment
posed by the Site;

.. Any and all data collected since the beginning of the Site study.

For each Request #1 through #19, inclusive, identify cach and every person who
provided information that was used to prepare the responsc. Identufy cach such
person by name, title or job description, employer, and current or last known
address.

For each Request #1 through #19, inclusive, identify cach and every document
that provided information that was used to prepare your response. Identify each
such document by type of document, title or description, author, and date.

FARvIvE"]
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22. Please submit the document in which the MDA-S experiment is described,
entitled "Effect of Soil and Weather on the Decomposition of Explosives," LASL
Report, LA-4943.

23. Please submit the schedule of Environmental Restoration activities contained in
the "FY2000 Environmental Restoration (ER) Project Lifecycle Baseline
Requirements Document." '

Thank you for your cooperation in this matter. If you have any questions please contact
Carl Will of my staff at 505-827-1557, extension 1031.

Sincerely,
7 Lt
/
James P. Bearz

Chief
Hazardous Waste Bureau

ce: G. Lewis, NMED W&WMD J. Vozella, DOE LAAO, MS A316
J. Kieling, NMED HWB G. Turner, DOE LAAO, MS A316
J. Young, NMED HWB J. Canepa, LANL EM/ER, MS M992
C. Will, NMED HWB M. Kirsch, LANL EM/ER, MS M992
P. Allen, NMED HWB D. Mclnroy, LANL EM/ER, MS M592 -
J. Parker, NMED DOE OB D. Erickson, LANL ESH-DO, MS K491
S. Yanicak, NMED DOE OB J. Ellvinger, LANL ESH-19, MS K490
J. Davis, NMED SWQB G. Bacigalupa, LANL, ESH-19, MS K490

M. Leavitt, NMLD GWQB
C. de Saillan, NMED OGC
D. Neleigh, EPA 6PD-N

Tracking: Resding, Red File 2000
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ATTACHMENT A
PART 1
PRS NAME TA SWMU NUMBER
MDA-A 21 21-014
MDA-B 21 21015
MDA-C 50 50-009
MDA-D 3 33-003(a)-99
MDA-E 33 33-001(a)-99
MDA-F 6 6-007(a)-99
MDA-K 33 33-002(a)-99
MDA-M 9 9-013
MDA-N 18 15-007(a)
1 MDA-P 16 16-018
MDA-Q 8 8-006(a)
MDA-R 16 16-019
MDA-S 11 11-009
MDA-T 21 21-016(a)-99
MDA-U 21 21-017(a)-99
MDA-V 21 21-018(a)-99
MDA-W 35 35-001
MDA-X 35 35-002
MDA-Y 39 39-001(b)
MDA-Z 18 15-007(b)
MDA-AA 36 36-001
MDA-AB 49 49-001(a-g)
90's Line 16 16-008(a)
Firing Sites 39 39-004(a-¢), 39-008
Firing Sites 15 15-004(D); 15-006(a, ¢, d); 15-008(a)
Townsite PRS's 0,1 0-010(b), 1-001(a-w), 1-002, 1-003(a-e)
QOutfall 21 21-011(k)
Surface Impoundments 35 35-003(d, r), 35-010(a-e)
QOutfalls 46 46-004(g, h, m, q, s, u, v, X, y, 2, a2, b2, c2)
Bayo Canyon Sites <110 10-003(a-0), 10-007
Fish Ladder 16 16-003(o0)

Attachment A
February 12, 2001
Page 1
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PART 2

Present separate tables for each Site. All analytical data must be provided in both
electronic and hard-copy formats.

Include the following items in the hard-copy submittal:

Present field and fixed-laboratory analytical data in separate tables. Different
sample matrixes and analytical suites may also be presented in separate tables.
Indicate when data are not available or not applicable (i.e., do not leave any table
cells blank). If a data qualifier field is blank because no qualifier flag is required,
write "None" in the cell.

Include all chemical results (even nondetected values) for both field and fixed-
laboratory measurements.

Include all data that are not available in electronic form (e.g., non-FIMAD data).
Include all results for measured physical or physiochemical parameters (e.g., grain
size, turbidity, suspended solids, etc.).

Include all groundwater analytical data collected during the RFI for the Site in areas
down-gradient from the Site.

Include 2 map of the Site with sample locations and sample ID's.

Include the following fields in the hard copy data:

Name of unit;

SWMU number;

Location ID;

Sample ID;

Depth and units;

Sample medium (as defined in FIMAD);

Analyte name;

Sample results and units (use consistent units for all results); and

Data validation qualifiers (i.e., the qualifier flag that appears on the data in the
tables based on the analytical laboratory data qualifier, the LANL dara qualifier,
and/or the results of focused data validation).

R e

Include the following itemns in the electronic data submittal:

Present field and fixed-laboratory analytical data in separate electronic files.
Different sample matrixes and analytical suites may also be presented in separate
files.

Attachment A
February 12, 2001
Page 2

@givulz
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e Indicate when data are not available or not applicable (i.e., do not leave any table
cells blapk). If a data.qualifier field is blank because no qualifier flag is required,
write "None" in the cell.

e Include all chemical results (even nondetected values) for both field and fixed-
laboratory measurements.

o Include all quality control (QC) data (e.g., results from matrix spike samples,
surrogate compounds, etc.).

e Include all results for measured physical or physiochemical parameters (.g., grain
size, turbidity, suspended solids, etc.).

o Include all groundwater analytical data collected for the Site investigation down-
gradient from the Site.

« Include the following fields in the electronic data:

Name of unit;

SWMU number;

Locatdon ID;

Sampie ID;

Collection date for each sample;

Depth and units;

Sample matrix (as defined in FIMAD);

Sample medium (as defined in FIMAD);

Request number;

0. Date of submittal to the analytical laboratory for each sample (if available in
FIMAD);

11. Date of analysis (if available in FIMAD);

12. Analytical suite;

13. Analytical laboratory name;

14. Analyte name;

15. Sample results and units (use consistent units for all results);

16. Analytical laboratory data qualifiers;

17. LANL data validation qualifiers; and

18. Data validation qualifiers (i.c., the qualifier flag that appears on the data in the

tables based on the analytical laboratory data qualifier, the LANL data qualifier,

and/or the results of focused data validation).

SO0 N LR WS-

Other applicable data results to be provided include core logs, Mow rates, geophysical
reconstructions, foot-by-foot geophysical logging results, fracture density calculations,
daily flow rates, taw geophysical data, etc.

Attachment A
February 12, 2001
Page 3

ido1l



APPENDIX B

POTENTIAL RELEASE SITES (PRS) IDENTIFIED AS
POTENTIALLY CONTAINING RADIOACTIVE OR MIXED WASTE
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Appendix B

Potential Release Sites (PRS) ldentified as Potentially Containing Radioactive or Mixed Waste'

00-001
00-017
00-018(a)
00-030(b)
00-030(h)
01-007(1)
03-001(d)
03-001(e)
03-001(k)
03-004(c)
03-004(d)
03-012(b)
03-014(c2)
03-025(c)
03-034(a)
03-038(a)
03-038(b)
03-049(b)
03-053
03-056(k)
04-001
04-002
04-003(a)
04-004
05-001(a)
05-001(b)
05-001(c)
05-002
05-003
05-004
05-005(a)
05-005(b)
05-006(b)
05-006(e)
05-006(h)
06-001(a)
06-001(b)
06-003(a)
06-003(c)

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

06-003(f)
06-007(g)
06-008
08-001(a)
08-001(b)
08-002
08-004(a)
08-004(b)
08-004(c)
09-001(c)
09-002
09-003(a)
09-003(b)
09-006
09-012
09-014
10-002(a)
10-002(b)
10-004(b)
10-005
11-001(a)
11-001(b)
11-001(c)
11-002
11-004(a)
11-004(b)
11-004(c)
11-004(d)
11-004(e)
11-004(f)
11-005(a)
11-005(b)
11-005(c)
11-006(a)
11-006(b)
11-006(c)
11-006(d)
12-001(a)
12-001(b)

79
80
81
82

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

13001
13-002
13-003(b)
13-004
14-001(f)
14-002(a)
14005
14-009
14010
15001
15-004(b)
15-004(g)
15-004(h)
15-005(b)
15.005(c)
15-008(b)
15-008(c)
15-008(g)
15-010(b)
15-012(b)
16-003(a)
16-003(b)
16-003(h)
16-003(j)
16-003(k)
16-004(a)
16-004(b)
16-004(c)
16-004(d)
16-004(e)
16-004(f)
16-005(d)
16-005(e)
16-005(j)
16-005(m)
16-006(a)
16-006(c)
16-006(d)
16-006(e)

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

16-006(g)
16-007(a)
16-013
16-016(a)
16-024(h)
16-025(b)
16-025(d2)
16-025(m)
16-025(n)
16-025(o)
16-025(s)
16-025(t)
16-025(z)
16-026(k2)
16-026(q)
16-029(c2)
16-029(j)
16-029(y)
16-032(a)
16-034(b)
16-034(f)
16-036
20-001(c)
20-002(d)
21-004(a)
21-004(b)
21-004(c)
21-006(a)
21-006(b)
21-006(c)
21-006(d)
21-006(e)
21-006(f)
21-011(b)
21-013(a)
21-013(f)
21-022(a)
21-022(b)
21-022(c)



Appendix B
Potential Release Sites (PRS) Identified as Potentially Containing Radioactive or Mixed Waste'

157 21-022(d) 194  35.003(h) 231  48-004(c) 268  54-012(a)
158  21-022(e) 195  35-003(j) 232 46-004(d) 269  54-016(b)
159  21-022(g) 196  35-003(k) 233 46-004(e) 270  55-011(a)
160  21-022(h) 197  35-003(l) 234  46-004(e2) 271 55-011(b)
161 21-022(j) 198  35-003(m) 235  48-001 272 55-011(c)
162  21-023(a) 199  35-003(misc) 236  48-003 273 55-011(d)
163 21-023(b) 200  35-003(n) 237  48-005 274  55-011(e)
164  21-023(d) 201  35-003(0) 238 48010 275  73-001(a)
165  21-024(a) 202  35-003(q) 239 49002 276  73-005

166  21-024(b) 203  35-004(h) 240 49003 277 73-007

167  21-024(c) 204  35-009(c) 241 49-008(a) 278  C-00-007
168 21-024(i) 205  35-009(d) 242 49-008(b) 279  C-00-008
169 21-024(j) 206  35-014(a) 243 49-008(c) 280 C-00-010
170 21-024(k) 207  35-014(b) 244  49-008(d) 281  C-00-011
171 21-024(n) 208  35-014(d) 245  50-001(b) 282 C-00-012
172 21-026(a) 209  35-016(g) 246  50-002(a) 283  C-03-006
173 21-026(b) 210  35-016(h) 247  50-002(b) 284 C-03-014
174 21-026(c) 211 35-016()) 248  50-002(c) 285 C-11-001
175 22-010(a) 212 35-016(0) 249  50-003(a) 286  C-11-002
176 22-010(b) 213 35016(q) 250  50-003(c) 287  C-15-001
177 22016 214 36-004(a) 251  50-003(d) 288  C-15-005
178 26-002(a) 215  36-004(b) 252 50-004(b) 289  C-16-060
179 26-002(b) 216  36-004(d) 253  50-006(a) 290 C-16-068
180  26-003 217 36-004(e) 254  50-006(d) 291  C-16-074
181  32-004 218 36-005 255  50-010 292 C-36-006(e)
182 33-004(d) 219 39-001(a) 256  52-001(a) 293  C-43-001
183  33-004(g) 220  39-007(d) 257  52-002(a) 294  C-73-005(a)
184  33-004(h) 221 40-006(a) 258  53-002(a) 295  C-73-005(b)
185  33-007(c) 222 40-006(b) 259  53-006(a) 296  C-73-005(c)
186  33-011(c) 223 40-006(c) 260  53-006(b) 297  C-73-005(d)
187  33-011(d) 224 40009 261  53-006(c) 298  C-73-005(e)
188  35-003(a) 225 40010 262 53-006(d) 299  C-73-005(f)
189  35-003(b) 226  43-001(at) 263  53-006(e)

190  35-003(c) 227 43-001(a2) 264  53-006(f)

191  35-003(e) 228 43-001(b2) 265 54-004

192 35-003(f) 229  46-002 266 54-005

193 35-003(g) 230  46-003(d) 267 54-007(a)

NOTE: Radiological component as defined by the U.S. Department of Energy (DOE), Environmental Restoration (EM Associate
Directorate) (EM-40) data
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TECHNICAL AREA 54 SOLID WASTE OPERATIONS DATABASE

Electronic copies of this database were provided to
the New Mexico Environment Department. Windows Access 2000 is
required for this electronic database.



Table C-1
Chemical and Low-Level Waste Groups and Descriptions

CHEMICAL WASTES

MIXED WASTE

AQUEOUS LIQUIDS

PCB WASTES-LIQUID (W/PCB ID #)

BIOMEDICAL WASTE

PCB WASTES-SOLID (W/PCB ID #)

COMPRESSED GAS CYLINDERS

HE (K044)

GRAPHITE SOLIDS

GRAPHITE POWDER

AREA J - LANDFILL

AREA J - CLASSIFIED LANDFILL

COMBUSTIBLE DECON WASTE

CELLULOSICS (PAPER, WOOD, ETC.)

PLASTICS

RUBBER MATERIALS

COMBUSTIBLE LAB TRASH (PAPER, PLASTIC, RUBBER,ETC)

COMBINED COMBUSTIBLE/NON-COMBUSTIBLE LAB TRASH

HYDROCARBON OIL - LIQUID

SILICON-BASED OIL - LIQUID

PETROLEUM CONTAMINATED SOIL

AQUEOUS SOLUTION - ABSORBED- NO FREE LIQUID

CEMENTED/IMMOBILIZED RESIDUES/POWDERS

NEINININININ i ed ) e i b ot o e o
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LEACHED PROCESS RESIDUES
26 EVAPORATOR BOTTOMS/SALTS
27 NiTRATE SALTS 13-Mar-01
28 CHLORIDE SALTS 13-Mar-01
29 HYDROXIDE CAKE 13-Mar-01
30 PN EQUIPMENT
31 NON-PN EQUIPMENT
32 PN SIZE REDUCED EQUIPMENT (SRF ONLY) 13-Mar-01
33 NON-PN SiZE REDUCED EQUIPMENT (SRF ONLY) i3-Mar-01
35 COMBUSTIBLE BUILDING DEBRIS
_____ 36 NON-COMBUSTIBLE BUILDING DEBRIS
40 COMBUSTIBLE HOT-CELL WASTE
41 NON-COMBUSTIBLE HOT-CELL WASTE
45 URANIUM CHIPS AND TURNINGS iN DIESEL FUELAVAC OIL 13-Mar-01
48 SKULL AND OXIiDE
47 SLAG AND PORCELAIN
49 SANITARY SLUDGE
50 METAL CRUCIBLES, SCRAP, DIES
51 PRECIOUS METALS
53 SCRAP METAL
53 LEAD
54 AEROSAL CANS/GAS CYLINDERS-CUT,PUNCTURED, WIRE IN E
55 FILTER MEDIA
58 FILTER MEDIA RESIDUE
60 OTHER COMBUSTIBLES
61

OTHER NON-COMBUSTIBLES




Table C-1
Chemical and Low-Level Waste Groups and Descriptions

VES

ANIMAL TISSUE

ASBESTOS

ASBESTOS CONTAMINATED DEBRIS
CHEMICAL WASTE

BERYLLIUM

BERYLLIUM CONTAMINATED DEBRIS
SCINTILLATION VIALS

ION EXCHANGE RESIN

CHEMICAL TREATMENT SLUDGE
CEMENT PASTE

PCB CONTAMINATED MATERIALS
PCB CONTAMINATED EQUIPMENT
PCB CONTAMINATED SOIL
IRRADIATION SOURCES

FIRING POINT RESIDUES
RADIOACTIVELY CONTAMINATED SOIL

GLASS

ITEMS NEEDING SPECIAL TRACKING (EM-7 USE ONLY)
181 NON-COMBUSTIBLE LAB TRASH (GLASS, METAL, ETC.)
201 HYDROCARBON OIL - ABSORBED - NO FREE LIQUID
211 SILICON-BASED OIL - ABSORBED - NO FREE LIQUID
711 BERYLLIUM POWDER
791 PCB CONTAMINATED CONCRETE

801 IRRADIATION SOURCES IN LEAD SHIELDING




Matrix Parameter Code®

TRUCON
Code(s)

Table C-2

Ibc
Code(s)

RSWD
Code(s)

Cross Reference of Matrix Parameter Codes with
TRUCON?, IDC", and RSWDF* Codes

Waste Description

S3000
(Homogeneous
Solids)

LA 111/211

002
003

A7S
A76
A5
A26
A29

Stabilized Inorganic Process Solids and
Aqueous Waste

LA 114/214

A24

A26

Solidified Inorganic Process Solids

LA 124/224

005P2S

A27
A29

Uncemented Inorganics

A24
A25
A26

A46

Solidified Organic Process Solids

LA 112/212

none

A20
A21
A70

Absorbed Organics on Vermiculite

S4000
(Soils/
Gravel)

none

none

AS0

Contaminated Soils

S5000
(Debris
Waste)

LA 115/215

005P2G

A10
A46

Graphite Waste

LA 116/216

004

Al4
A1S5
A16
A17
A18
A19
A3S

A60

Combustible Waste

LA 117/217

005LM

A30
A31
A41
ASO
AS1
AS2
A61
A80
A8S

Metal Waste

LA 118/218

005LG

A47

Glass Waste/Noncombustible Waste

S$5000

(Debris
Waste)
(Cont'd)

LA 119/219

ASS
AS6

High-Efficiency Particulate Air Filters

LA 120/220

none

A80

Isotopic Source Waste




Table C-2

Cross Reference of Matrix Parameter Codes with
TRUCON?, IDC®, and RSWD°® Codes

TRUCON iDc RSWD

Matrix Parameter Code* Code(s) Code(s) Code(s)

Waste Description

LA 1221222 none A36 Inorganic Solid Waste

LA 123 005P1 A61 Lead-Lined Gloves and Metal Waste

LA 125/225 001 A14 Combustible/Noncombustible Waste

a 0 o om

TRUCON = Transuranic Package Transporter-ll (TRUPACT-Il) Content
IDC = ltem Description Code
RSWD = Radioactive Solid Waste Disposal

Information in this column was extracted from the “TRU Waste Characterization Quality Assurance Program Plan,” U.S. Department of
Energy, 1994 and all approved updates, CAO-94-1010, U.S. Department of Energy, Carlsbad Area Office, Carisbad, New Mexico.



APPENDIX D

DOCUMENTS CONTAINING INFORMATION REGARDING
RADIOACTIVE OR MIXED WASTE STREAMS AT POTENTIAL
RELEASE SITES

Hard copies of the documents listed were provided to
the New Mexico Environment Department.



APPENDIX D
Documents Containing Information Regarding Radioactive or Mixed Waste Streams at
Potential Release Sites

Date of LA-UR # or

PRS Title/Subject Document Reference # ERID# Page Count Question Number Due Date to NMED Special Notes/Comments |Contact Person
Sampling and Analysis Plan for Phase |
Investigation at PRSs 21-023(a,b,d) and Other

21-023(a) | Structures at Buildings TA-21-2, -3, -4, -5, and -150 Apr-97 LA-UR-95-3624 69687 18 1 through 11 4/16/01 Submittal: 4/16/01 Dan Holmquist
Phase Il and Voluntary Corrective Action Report for
Potential Release Sites at TA-32 32-001, Former
Incinerator, 32-002(a,b), Former Septic Systems, 32
003, Former Transformer, 32-004, Former

32004 |Radioactive Source Vault, Drain Line, and Outfail Sep-96 LA-UR-96-3128 69589 64 1 through 11 4/16/01 Submittal: 4/16/01 Terry Rust
Voluntary Corrective Action Report for Solid Waste

11-001(c) | Management Unit 11-001(c) Sep-96 LA-UR-96-3349 69686 1 1 through 11 4/16/01 Submittal: 4/16/01 Don Hickmott
Voluntary Corrective Action Report for a Solid Waste

33-007(c) [Management Unit at TA-33 Sep-96 LA-UR-96-3198 69688 20 1 through 11 4/16/01 Submittal: 4/16/01 Nancy Riebe
RFI Report for Potential Release Site 50-003(a)

50-003(a) |(Container Storage Area) Sep-99 LA-UR-99-4834 69692 1 1 through 11 4/16/01 Submittal; 4/16/01 John Hopkins

73-007, C-

73-005(a, |Voluntary Corrective Action for Completion Report

b, ¢, d, e, |for Potential Release Sites 73-004(a,b), 73-007, C-
73-005(a-f) Sep-96 LA-UR-96-3350 69693 48 1 through 11 4/16/01 Submittal: 4/16/01 Terry Rust
Voluntary Corrective Action Completion Report for
Potential Release Sites 0-030(h,i,n,o,p), Group 0-3,

00-030(h) [Septic Tanks Sep-96 LA-UR-96-3351 69694 67 1 through 11 4/16/01 Submittal: 4/16/01 Termy Rust
Voluntary Corrective Action Completion Report for

00-030(b) |Potential Rel Sites 0-033(b) and 0-30(b) Sep-96 LA-UR-96-2278 69695 27 1 through 11 4/16/01 Submittal: 4/16/01 Terry Rust
Voluntary Corrective Action Completion Report for

14003 [Potential Release Site 14-003 Bum Area Sep-96 LA-UR-97-3870 69696 49 1 through 11 4/16/01 Submittal: 4/16/01 Nancy Riebe

4/9/01 Page 1



APPENDIX E

LIST OF AND EXAMPLES FROM LOGBOOKS WITH
INFORMATION NOT CONTAINED IN TECHNICAL AREA 54 SOLID
WASTE OPERATIONS DATABASE



Logbooks with Information not Contained in Technical Area 54 Solid Waste Operations

Logbook No. Date Range Area Total Pages Contents
1743 01/06/47 - 11/23/48 [Contaminated Dump 142 Summary of contaminated truck operations
2587 11/24/48 - 04/28/50 |Contaminated Dump 151 Summary of contaminated truck operations
3478 04/29/50 - 09/28/51 [Contaminated Dump 151 Summary of contaminated truck operations
4644 10/01/51 - 04/27/53 |Contaminated Dump 151 Summary of contaminated truck operations
6030 04/28/53 - 10/17/54 |Contaminated Dump 151 Summary of contaminated truck operations
7951 02/25/56 - 04/29/80 |A, G 79 Locations on property disposed
12442 01/10/63 - 02/24/76 |C, G, H 105 Notes on disposal locations/waste disposed
15953 04/09/69 - 04/14/72 |G 152 Notes on disposal locations/waste disposed
18048 07/01/72 - 12/01/75 |Area A, Pit A 5 Disposal Information
3174 04/29/80 - 11/04/88 75 Data without RSWD # not in database
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APPENDIX F

MIXED LOW-LEVEL WASTE CROSSWALK FROM WASTE
ANALYSIS PLAN TO SITE TREATMENT PLAN



Mixed Low-Level Waste Crosswalk from waste Analysis Plan to Site Treatment Plan

Waste Analysis

STP Mixed Waste

Plan (WAP) Mixed Site Treatment Plan | Inventory Report
Low-Level Waste WAP MLLW (STP) Treatability (MWIR) Waste STP MWIR
(MLLW) Group Subgroup Group Identification (ID) Treatment ID STP Treatment Method
Solid Soils with heavy | Soil with heavy metals | LA-W904 - Commercial stabilization
Homogeneous metals
Environmental ER soils LA-W905 .- Commercial stabilization
Restoration (ER)
soils
Inorganic solid Inorganic solid LA-W923 Hydrothermal processing
oxidizers oxidizers
Solid Lead for surface | Surface-contaminated | LA-W930 LA-S001 Lead decontamination
Heterogeneous decontamination | lead
Other lead Activated or LA-W921 PX-S803 Macroencapsulation
wastes inseparable lead
Lead requiring sorting | LA-W931 LA-S701 Sorting before treatment
Lead wastes—to be LA-W924 LA-W924 Requires further
determined (TBD) characterization or
technical assessment
Lead blankets LA-W903 LA-WS903 Commercial stabilization
Noncombustible | Noncombustible debris | LA-W922 PX-S803 Macroencapsulation
debris
Combustible Combustible debris LA-W912 PX-S803 Macroencapsulation
debris
Organic- Organic-contaminated | LA-W919 GJ-S801B Thermal desorption
contaminated noncombustible solids
noncombustible
solids
Organic- Organic-contaminated | LA-W911 GJ-S801B Thermal desorption
contaminated combustible solids
combustible Elemental mercury LA-W920 PI-S801 Amalgamation

solids




Mixed Low-Level Waste Crosswalk from vVaste Analysis Plan to Site Treatment Plan

Waste Analysis STP Mixed Waste
Plan (WAP) Mixed Site Treatment Plan | Inventory Report
Low-Level Waste WAP MLLW (STP) Treatability (MWIR) Waste STP MWIR
(MLLW) Group Subgroup Group Identification (ID) Treatment ID STP Treatment Method
Water-reactive Water-reactive wastes | LA-W916 LA-S003 Water-reactive metals
wastes treatment skid
Mercury wastes Mercury wastes LA-W925 LA-S701 Requires further
characterization or
technology assessment
Unused solid Biochemical laboratory | LA-W927 LA-S701 Requires further
reagent wastes characterization or
chemicals technology assessment
Liquid Spent solvents Aqueous organic LA-W906 GJ-S801C Evaporative Oxidation
and contaminated | wastes
solvent mixtures | Halogenated organic LA-W907 e Hydrothermal Processing
liquids
Nonhalogenated LA-W908 - Hydrothermal Processing
| organic liquids
IPA wastes LA-W901 DS-S001 Commercial Thermal
Treatment
Scintillation fluids LA-W902 DS-S001 Commercial Thermal
Treatment
Corrosive liquid Corrosive solutions LA-W914 LA-S004 Chemical Plating Waste
wastes Treatment Skid
Aqueous liquids Aqueous wastes with LA-W913 LA-S004 Chemical Plating Waste
contaminated heavy metals Treatment Skid
with heavy metals | Aqueous cyanides, LA-W915 LA-S004 Chemical Plating Waste
nitrates, chromates, Treatment Skid

and arsenates




Mixed Low-Level Waste Crosswalk fron. .vaste Analysis Plan to Site Treatment Plan

Waste Analysis

STP Mixed Waste

Plan (WAP) Mixed Site Treatment Plan | Inventory Report
Low-Level Waste WAP MLLW (STP) Treatability (MWIR) Waste STP MWIR
(MLLW) Group Subgroup Group Identification (ID) Treatment ID STP Treatment Method
Oil wastes Bulk oils LA-W909 — Hydrothermal Processing |
Unused liquid Biochemical laboratory | LA-W927 LA-S701 Requires further
reagent wastes characterization or
chemicals technology assessment
Gas Cylinder Compressed gases LA-W917 LA-S801 Gas-scrubbing skid
requiring scrubbing
Compressed gases LA-W918 LA-S801 Gas oxidation skid
requiring oxidation
Compressed gases—to | LA-W926 LA-S701 Requires further

be determined

characterization or
technology assessment




APPENDIX G

COPY OF SWEIS YEARBOOK - 1999
LA-UR-00-5520

Copies of this report were provided to
the New Mexico Environment Department.

























































































































































































































































































































































APPENDIX H
TECHNICAL AREA 55 ACCEPTABLE KNOWLEDGE REPORTS
LA-UR Numbers:

LA-UR-00-5860
LA-UR-00-5861
LA-UR-00-5862
LA-UR-00-5863
LA-UR-00-5864
LA-UR-00-5865

Electronic copies of these reports were provided to
the New Mexico Environment Department. Acrobat Reader
is required for this electronic database.
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REPORT-54G-026, R.0
February 27, 2001

DISPOSAL OF OFFSITE GENERATED RADIOACTIVE WASTE
Introduction

Since 1957 a radioactive waste disposal facility has been operated at Material Disposal Area G
(MDA G) at Technical Area (TA) 54 at Los Alamos National Laboratory (the Laboratory).
Currently MDA G is the only authorized disposal area for solid Low-Level radioactive waste
(LLW). MDA G also serves at the storage area for transuranic waste destined for the Waste
Isolation Pilot Plant (WIPP) and RCRA-permitted storage area for mixed low-level waste.

Scope

This document summarizes the waste received for disposal or storage at MDA G from both
Laboratory and non-Laboratory offsite generators. This document does not consider waste that
was treated through such technologies as metal melt.

Discussion

Prior to 1971 the origination of waste from offsite facilities was not well documented; however
the logbooks from that time do have listings for waste received from offsite generators. These
logbooks indicate that approximately 980 m® was disposed of at MDA G. Since 1971
approximately 200 m® of radioactive waste generated offsite has been disposed of or stored at
MDA G. Some of this waste is generated by Laboratory personnel working at offsite facilities on
Laboratory-sponsored projects; the remainder was generated by non-Laboratory-sponsored
activities from other Department of Energy’s (DOE) sites or projects. The information on this
waste is summarized in Table 1. A complete listing of the offsite waste shipments by year is in
Attachment A.

The waste generated by Laboratory personnel has included waste from studies performed at the
Nevada Test Site (NTS) and Stanford University. This waste includes soils and laboratory
equipment. Other waste generated by Laboratory that was transferred from an offiite location
includes waste generated in treatment studies of mixed waste.

The majority of the waste received from other DOE facilities has come from the Kansas City Plant
(KCP) operated by Bendix (now Allied Signal). The waste received for disposal from Bendix was
generally classified parts that were not acceptable for disposal elsewhere in the complex. Other
offsite generators of LLW disposed at the Laboratory have included University of Florida, Sandia
National Laboratories, and EG&G. Additionally, the Laboratory has taken TRU waste from
Lovelace Inhalation Toxicology Research Institute (ITRI), the Pantex Plant, and Sandia National
Laboratories for storage until the opening of the WIPP site.

There is continued interest by offsite generators in using MDA G. In 1996, representatives from
the KCP contacted MDA G personnel about transferring classified low-level waste to MDA G for
disposal. Additionally, there are currently discussion with the DOE concerning the transfer of
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REPORT-54G-026, R.0
February 27, 2001

transuranic waste from Sandia to the Laboratory and low-level waste from Mound. In addition,
the waste stream from Stanford is the result of an on-going project and increased waste volume is
anticipated. Because Laboratory personnel perform work at offsite locations such as NTS this
waste source will continue

Because the Laboratory is the only DOE LLW disposal site with the authorization to dispose of
polychlorinated biphenyl (PCB) waste, it is expected that small amounts of LLW contaminated
with PCB will be disposed of at MDA G. The wastes will be the result of various environmental
restorations (ER) projects and decontamination and decommissioning (D&D) activities
throughout the DOE complex.

Conclusion
Historically the Laboratory has received offsite waste from a number of sources and given the

DOE’s down-sizing efforts and the anticipated ER projections and D&D activities, the offsite
generated radioactive waste received by the Laboratory is likely to increase.
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Table 1
Offsite Waste
Number From Years
of items
or loads’
3 University of New Mexico 1959 - 1960
17 Pantex 1960 - 1962,
1997
69 Bendix 1960 - 1965,
1967 -1972,
1974, 1979,
1981, 1984
7 Eberline - Santa Fe 1960, 1962 -
1964
2 Avco 1961
10 Interstate Laundry 1962 - 1963
56 ITRI 1962 - 1963,
1975 -1976,
1981, 1984
1 ACF (Albuquerque) 1964
1 University of Florida 1973
2 EG&G 1975, 1977
3 Sandia 1976
16 NTS"™ 1991, 1997
2 Stanford™ 1996
8 Exxon 1997
2 Catholic University** 1997
3 Pantex 1997

" The number in this column is the number of items if the waste is
stored or disposed of after 1997or the number of loads if the waste
was disposed of prior to 1997.

" These wastes were generated by Laboratory projects at offsite

facilities.
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Attachment A: Detail on Offsite Waste

Year From Waste Logbook Con_ID RSWD/CWDR Generator  Units Volume Notes

Rcvd Type ID /TWSR No. Volume (m*3)

1959 UNM 9593 unknown unknown 3 stainless steel cans
& several bottles of
liquid (chemicals)

1960 Pantex 9593 55 G 0.208 1 55-G drum

Bendix 9593 unknown unknown 96 55-G drums, 66 30-
G drums, 25 15-G
drums, and 23 boxes

UNM 9593 unknown unknown 1box and source pig

UNM 9593 unknown unknown 4 boxes

Bendix 9593 unknown unknown 64 containers

Eberline - Santa Fe 9593 60 G 0.227 1 55-G drum and 1 5-
gal drum

Bendix 9593 unknown unknown 121 containers

Bendix 9593 3930 G 14.875 131 30-G containers

Pantex 9593 unknown unknown 7 containers

1961 Pantex 9593 60 G 0.227 3 20-G containers

Avco (Idaho) 9593 unknown unknown 1 plastic container

Avco (Idaho) 9593 unknown unknown 1 plastic container

Bendix 9593 unknown unknown 223 drums

Pantex 11363 110 G 0.416 2 55-G drums

Pantex 11363 75 G 0.284 5 15-G drums

Pantex 11363 30 G 0.114 2 15-G drums

Eberline - Santa Fe 11363 165 G 0.624 3 55-G drums

Bendix 11363 3080 G 11.64 56 55-G drums

Pantex 11363 35 G 0.132 7 5-G drums

Pantex 11363 165 G 0.624 3 55-G drums

1962 Pantex 11363 3135 G 11.856 57 55-G drums
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Revd Type ID /TWSR No. Volume (Mm*3)
Bendix 11363 3520 G 13.312 64 55-G drums
Bendix 11363 3465 G 13.104 63 55-G drums
1962 Bendix 11363 4910 G 18.584 10 55-G drums and
218 20-G drums
Pantex 11363 55 G 0.208 1 55-G drum
Bendix 11363 105 G 0.397 7 15-G drums
Eberline - Santa Fe 11363 6345 G 24.016 99 55-G drums and 60
15-G drums
Eberline - Santa Fe 11363 110 G 0.416 2 55-G drums
Pantex 11363 70 G 0.265 1 55-G drum and 5 3-
G cans
Bendix 11363 6780 G 25.662 123 55-G drums and 1
15-G drum
Interstate Laundry - Santa Fe 11363 165 G 0.624 3 55-G drums
ITRI 11363 220 G 0.832 4 55-G drums
Bendix 11363 5675 G 21.48 99 55-G drums, 7 20-
G drums, and 3 30-G
drums
Eberline - Santa Fe 11363 165 G 0.624 3 55-G drums and 1
plastic bag
Pantex 11363 30 G 0.114 1 30-G drum
Interstate Laundry - Santa Fe 11363 110 G 0.416 2 55-G drums
Bendix 11363 6180 G 23.391 112 55-G drums and 1
20-G drum
Pantex 11363 55 G 0.208 1 55-G drum
Interstate Laundry - Santa Fe 11363 145 G 0.549 1 55-G drum and 6
15-G drums
Pantex 11363 110 G 0.416 2 55-G drums
1963 ITRI 11866 330 G 1.248 6 55-G drums
Interstate Laundry - Santa Fe 11866 275 G 1.04 5 55-G drums
Bendix 11866 6985 G 56.416 127 55-G drums
Interstate Laundry - Santa Fe 11866 220 G 0.832 4 55-G drums
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Rcvd Type ID /TWSR No. Volume (m*3)
ITRI 11866 110 G 0.416 2 55-G drums
Interstate Laundry - Santa Fe 11866 220 G 0.832 4 55-G drums
Bendix 11866 6710 G 2.538 122 55-G drums
Interstate Laundry - Santa Fe 11866 275 G 1.04 5 55-G drums
1963 Interstate Laundry - Santa Fe 11866 275 G 1.04 5§ 55-G drums
Interstate Laundry - Santa Fe 11866 275 G 1.04 5 55-G drums
Interstate Laundry - Santa Fe 11866 220 G 0.832 4 55-G drums
Eberline - Santa Fe 11866 55 G 0.208 1 55-G drum
Bendix 11866 6930 G 26.208 126 55-G drums
Bendix 11866 351 ftr3 9.94 3 wooden crates
Eberline - Santa Fe 11866 59.16 ft*3 1.675 7 55-G drums and 1
’ package
1964 ACF (Albuquerque) 11866 660 G 2.496 12 55-G drums
Eberline - Santa Fe 11866 110 G 0.416 2 55-G drums
Bendix 11866 7040 G 26.624 128 55-G drums
Bendix 11866 162 ft*3 4.588 6 wooden boxes
(3'x3'x3")
Bendix 11866 6545 G 24.752 119 55-G drums
Bendix 11866 228 fir3 6.457 8 wooden boxes
(3'x3'x4"
Bendix 11866 6160 G 23.296 112 55-G drums
Bendix 11866 945 fi*3 2.676 3 wooden boxes
(3'x3'x3.5)
1965 Bendix 11866 6270 G 23.712 114 55-G drums
Bendix 11866 72 ftr3 2.039 2 wooden boxes
(3'x3'x4")
Bendix 11866 6105 G 23.088 111 55-G drums
Bendix 11866 832 ftA3 23.563 13 wooden boxes
(4'x4'x4")
1966 Bendix 11866 10980 G 41.559 366 30-G drums
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Rcvd Type ID /TWSR No. Volume (m*3)
Bendix 11866 9405 G 35.568 171 55-G drums
Bendix 11866 256 "3 7.25 4 wooden boxes
(4'x4'x4")
Bendix 11866 8690 G 32.864 158 55-G drums
Bendix 11866 16 ftr3 0.453 2 boxes (2'x2'x2")
1967 Bendix 11866 6820 G 25.792 124 55-G drums
Bendix 11866 3 N3 0.085 22 pieces of bulk
material
1968 Bendix 11866 3300 G 12.48 60 55-G drums
Bendix 11866 7040 G 26.624 128 55-G drums
1969 Bendix 11866 2415 G 9.141 43 55-G drums, 1 30-
G drum, and 1 20-G
drum
Bendix 11866 4275 A3 1.211 wooden boxes
Bendix 11866 4145 G 15.689 74 55-G drums, 2 30-
G drums, and 3 5-G
drums
1969 Bendix 11866 8360 G 31.616 152 55-G drums
Bendix 11866 4565 G 17.264 83 55-drums
Bendix 11866 52 fi*3 1.473 19 items (wooden
boxes and signs)
1970 Bendix 11866 10010 G 37.856 182 55-G drums
Bendix 11866 1779  ft*3 50.382 38 plywood boxes and
3 55-G drums
Bendix 11866 1438.25 ftr3 40.732 29 plywood boxes and
14 55-G drums
Bendix 11866 2860 G 10.816 52 55-G drums
Bendix 11866 1472  fi*3 41.688 23 plywood boxes
(4'x4'x4'??)
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Revd Type D /TWSR No. Volume (m*3)
Bendix 11866 4180 G 15.808 76 55-G drums
Bendix 11866 1216  ft*3 34.438 7 wooden crates and
12 cardboard boxes
Bendix 11866 8745 G 33.072 159 55-G drums
Bendix 11866 64 "3 1.813 43 wooden crates
1971 Bendix LLW S710084 S710084 433.2 ft"3 12.268 108 55-G drums
Bendix LLwW S710085 $710085 450 ftA3 12.744 80 55-G drums
Bendix LLW S710259 S710259 4 m"3 4 20 55-G drums
Bendix LLW 8§710556 $710556 450 fi*3 12.744 80 55-G drums
1971 Bendix LLW S710567 S710567 450 ftr3 12.744 80 55-G drums
Bendix LLW S710878 S710878 53 ftr3 0.15 plywood box + 40-G
container
1972 Bendix LLW S721145 S721145 30 G 4.4 No copy of RSWD;
database description
refers to Logbook
11866
Bendix LLW S721146 S721146 2475 G 15.8 No copy of RSWD;
database description
refers to Logbook
11866
1973 University of Florida LLW S730516 S730516 1 ftA3 0.028
1974 Bendix LLW S001487 S001487 3349 ft*3 9.485 45 55-G drums
1975 ITRI TRU S004058 S004058 55 G 0.208
ITRI TRU S004059 S004059 55 G 0.208
ITRI TRU S004060 S004060 55 G 0.208
ITRI TRU S004061 S004061 55 G 0.208
ITRI TRU S004062 S004062 55 G 0.208
ITRI TRU S004063 S004063 55 G 0.208
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Revd Type ID /TWSR No. Volume (m*3)

ITRI TRU $004064 S$004064 55 G 0.208
ITRI TRU S004065 $004065 55 G 0.208
ITRI TRU $004086 $004086 55 G 0.208
EG&G LLW S004071 $004071 0.1 ftA3 0.003

1976 Sandia TRU 8761917 8761917 55 G 0.208
Sandia TRU $761918 8761918 55 G 0.208
Sandia TRU §761919 8761919 128  ftA3 3.625
Sandia LLW $761920 §761920 13.6 ft*3 0.385 1 55-G drums and 1

6.2 ft*3 box

1977 EG&G LLW 8771975 8771975 8 ftA3 0.227

1979 Bendix LLW §791113 8791113 220 G 0.833

1981 Bendix LLW §813862 $§813862 284 fi*3 0.804
Bendix LLW $813863 §813863 228 ft"3 0.646
Bendix LLW $813864 5813864 8.8 ftA3 0.249
Bendix LLW 5813865 $813865 62.8 ftA3 1.779
Bendix LLW 5813866 5813866 12.7  ftA3 0.36
Bendix LLw $813867 5813867 3.5 ft*3 0.099
Bendix LLW 5813868 5813868 411 "3 1.164
Bendix LLW 5813869 $§813869 402 ftr3 1.138
ITRI TRU 5813875 5813875 55 G 0.208
ITRI TRU 5813876 5813876 55 G 0.208
ITRI TRU $813877 $813877 55 G 0.208
ITRI TRU 5813878 §813878 55 G 0.208
ITRI TRU $813879 5813879 55 G 0.208
ITRI TRU 5813880 5813880 55 G 0.208
ITRI TRU 5813881 5813881 55 G 0.208
ITRI TRU 5813882 5813882 55 G 0.208
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February 27, 2001
Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Revd Type /TWSR No. Volume (m*3)
ITRI LLW 5813883 5813883 55 G 0.208
ITRI TRU 5813884 5813884 55 G 0.208
ITRI TRU 5813885 5813885 55 G 0.208
ITRI TRU 5813886 $813886 55 G 0.208
ITRI TRU $813887 5813887 55 G 0.208
ITRI TRU 5813888 5813888 55 G 0.208
ITRI TRU $813889 5813889 55 G 0.208
ITRI TRU $813890 $813890 55 G 0.208
ITRI TRU 5813891 5813891 55 G 0.208
ITRI TRU 5813892 $813892 55 G 0.208
ITRI TRU $813893 $813893 55 G 0.208
1981 ITRI TRU 5813894 5813894 55 G 0.208
ITRI TRU 5813895 S813895 55 G 0.208
ITRI TRU 5813896 5813896 55 G 0.208
ITRI TRU 5813897 5813897 55 G 0.208
ITRI TRU 5813898 5813898 55 G 0.208
1984 ITRI TRU S844103 $844103 55 G 0.208
ITRI TRU 5844104 $844104 55 G 0.208
ITRI TRU 5844105 $844105 55 G 0.208
ITRI TRU S844106 5844106 55 G 0.208
ITRI TRU $844107 $844107 55 G 0.208
ITRI TRU 5844108 $844108 55 G 0.208
ITRI TRU $844109 $844109 55 G 0.208
ITRI TRU 5844110 5844110 55 G 0.208
ITRI TRU S844111 S844111 55 G 0.208
ITRI TRU 5844112 $844112 55 G 0.208
ITRI TRU S$844113 $844113 55 G 0.208
ITRI TRU 5844114 5844114 55 G 0.208
ITRI TRU $844115 8844115 55 G 0.208
ITRI TRU S844116 5844116 55 G 0.208
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Year From Waste Logbook Con_ID RSWD/CWDR Generator Units Volume Notes
Revd Type /TWSR No. Volume (mA3)
ITRI TRU 5844117 5844117 55 G 0.208
ITRI TRU 5844387 5844387 55 G 0.208
ITRI TRU 5844388 $844388 55 G 0.208
ITRI TRU 5844389 5844389 55 G 0.208
ITR! TRU 5844390 5844390 55 G 0.208
Bendix LLW 5843965 5843965 19.1  fi*3 0.542
Bendix LLW 5843966 5843966 191 ftA3 0.542
Bendix LLW 5843967 5843967 191 ft*3 0.542
1991 NTS (LANL) LLwW 8913075 2026725 352 fir3 9.969
1992 NTS (LANL) LLw 1.92000040 2000045 160 ft"\3 4.531
NTS (LANL) LLW 192000047 2000086 140 ft*3 3.965
NTS (LANL) LLW 82000151 2000127 140 ft*3 3.965
NTS (LANL) LLW 92000435 2000340 140 ft"3 3.965
NTS (LANL) LLW L92000552 2000397 160 ft*3 4.531
NTS (LANL) LLW 192000654 2000480 140 ft*3 3.965
NTS (LANL) LLW L92000726 2028932 144  ft*3 4.078
NTS (LANL) LLW L92000824 2029026 140 ft3 3.965
1993 NTS (LANL) LLW L93000035 2029165 160 f*3 4.531
NTS (LANL) LLW 93000128 2029244 60 ftA3 1.699
NTS (LANL) LLW L93000258 2029364 160 fi*3 4.531
NTS (LANL) LLW L93000313 2029416 140 ft*3 3.965
NTS (LANL) LLW L93000729 2029794 160 ft*3 4.531
1984 NTS (LANL) LLwW L94000264 2030235 160 ft*3 4.531
NTS (LANL) LLW L94000693 2031033 176  ft*3 4.984
NTS (LANL) LLW L94000593 2031231 150 fi*3 4.248
1996 NTS (LANL) LLwW L96070976 3002978 30 G 0.114
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NTS (LANL) LLW L96070978 3002978 55 G 0.208
NTS (LANL) LLW L96070979 3002978 55 G 0.208
NTS (LANL) LLW 1L 96070980 3002978 55 G 0.208
NTS (LANL) LLW L96070981 3002978 55 G 0.208
NTS (LANL) LLW L96070982 3002978 55 G 0.208
NTS (LANL) LLW L96070983 3002978 55 G 0.208
NTS (LANL) LLw L96071984 3002978 85 G 0.322
1997 Exxon (LANL) TRU 56511 56511 55 G 0.208
1997 Exxon (LANL) TRU 56512 56512 55 G 0.208
Exxon (LANL) TRU 56513 56513 55 G 0.208
Exxon (LANL) TRU 56514 56514 55 G 0.208
Exxon (LANL) TRU 56515 56515 55 G 0.208
Exxon (LANL) TRU 56516 56516 55 G 0.208
Exxon (LANL) TRU 56517 56517 55 G 0.208
Exxon (LANL) TRU 56518 56518 55 G 0.208
NTS (LANL) LLW 196074132 3002717 55 G 0.208
NTS (LANL) LLW L96074134 3002717 55 G 0.208
NTS (LANL) LLW 196074135 3002717 55 G 0.208
NTS (LANL) LLW L96074136 3002717 55 G 0.208
NTS (LANL) LLwW L.96074137 3002717 55 G 0.208
NTS (LANL) LLW L96074138 3002717 55 G 0.208
NTS (LANL) LLW L96074139 3002717 55 G 0.208
NTS (LANL) LLW L96074140 3002717 55 G 0.208
NTS (LANL) LLW L96074141 3002717 55 G 0.208
NTS (LANL) LLW L96074142 3002717 55 G 0.208
NTS (LANL) LLW L96074143 3002717 55 G 0.208
NTS (LANL) LLW L96074144 3002717 55 G 0.208
NTS (LANL) LLW L96074145 3002717 55 G 0.208
NTS (LANL) LLwW L96074146 3002717 55 G 0.208
NTS (LANL) LLW LS6074147 3002717 55 G 0.208
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Catholic University (LANL)  LLW L97079027 3004077 55 G 0.208

Catholic University (LANL)  LLW L97079028 3004077 55 G 0.208

Pantex TRU 56503 56503 55 G 0.208

Pantex TRU 56504 56504 55 G 0.208

Pantex TRU 56505 56505 55 G 0.208
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APPENDIX K

MIXED WASTE STORAGE AREAS AT
LOS ALAMOS NATIONAL LABORATORY
AS OF APRIL 4, 2001



Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

Site ID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
2026 | 18 | 250 SAA ACTIVE NIS-18
2027 | 3 30 OUTSIDE < 980 DAY REMOVED E-ER
2032 | 3 29 2195 |Within Taped off Area in floor SAA ACTIVE NMT-13
2033 3 29 7195 |Within Taped Off Area On Floor SAA ACTIVE NMT-13
2034 3 29 7295 |Within Taped Off Area on Floor SAA REMOVED NMT-13
2036 | 3 29 S026 |On Table SAA REMOVED NMT-13
2022 | 54 8 <90 DAY REMOVED FWO-SWO
2024 3 29 9160 |Bottle and Bag in Marked White Bucket in Cell 16 SAA ACTIVE NMT-11

7 3 102 118 |EAST END OF SHOP < 90 DAY ACTIVE ESA-WMM
1466 3 29 3123 |Entire Glovebox SAA ACTIVE C-ACT
1467 | 53 | 1071 N/A  |NEAR BULDILNG 1071/NE IMP SAA REMOVED EM-ER
1451 | 53 1 0 BASEMENT < 90 DAY REMOVED AOT-FM
1377 | 3 29 7016 SAA REMOVED CST-26
1361 | 43 1 163 SAA REMOVED LS-4
1351 | 54 58 0 INSIDE PERMACON SAA REMOVED EM-SWO
1321 | 48 1 407 SAA ACTIVE C-INC
1259 | 55 4 115 {FLOOR SAA REMOVED NMT-11
1250 | 48 1 412 SAA ACTIVE C-SiC
1251 3 29 S019 |[IN CABINET SAA REMOVED CST-8
1255 | 3 29 1007 |OUTLINED ON FLOOR SAA REMOVED NMT-1
1244 | 54 0 N/A |AREA L/MIXED WASTE AREA INTERIM REMOVED CST-5
1240 | 54 0 N/A  |AREA UMIXED WASTE AREA INTERIM ACTIVE FWO-SWO
1228 | 55 4 N/A_ |BASEMENT Area 3 (B05) INTERIM ACTIVE NMT-7
1224 | 54 | 283 N/A  |AREA G/STORAGE DOME 283 INTERIM ACTIVE FWO-SWO
1225 | 55 4 401 |CEMENTING PROCESS INTERIM ACTIVE NMT-7
1226 | 55 4 401 |STORAGE AREA INTERIM ACTIVE NMT-7
1227 | 55 4 N/A  |IBASEMENT Area 2 (B38 Annex) INTERIM ACTIVE NMT-7
1212 | 3 30 N/A |BACK OF BLDG < 90 DAY REMOVED CST-18
1183 | 55 4 420 |GLOVE BOX G49813 < 90 DAY REMOVED NMT-3
1178 | 54 | 1024 N/A |EAST SIDE OUTSIDE < 90 DAY REMOVED CST-12
1181 | 15 0 N/A |SEE MAP IN FILE < 90 DAY REMOVED ESA-DE
1175 | 60 0 0 SIGMA MESA < 90 DAY REMOVED CST-18
1162 | 50 1 131B SAA ACTIVE C-ACS
1163 | 43 1 162 SAA REMOVED B-N2
1150 | 18 | 257 N/A INEAR BLDG 257 IN TRANSPOR < 90 DAY REMOVED ESA-DE
1145 | 48 1 415 |FLAMMABLE CABINET SAA REMOVED CST-17
1116 | 21 4 412 |D&D PROJECT BLDG SOUTH SAA REMOVED EM-ER




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

SiteID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
1072 | 55 4 115 |GLOVEBOX GB-G103 SAA ACTIVE NMT-16
1060 | 54 0 N/A  |AREA UMIXED WASTE SAA REMOVED EM-SWO
1047 | 0 0 N/A | TOWNSITE <90 DAY REMOVED ENG-1
1046 | 3 40 E28A < 90 DAY REMOVED ESH-4
1033 | 53 3 N/A |A6 SAA REMOVED AOT-7
1019 | 33 86 N/A |Outside Bldg 86 SAA REMOVED ESA-TSE
1018 | 33 86 2 SW CORNER OF THE ROOM SAA REMOVED ESA-EPE
1011 | 43 1 151 SAA REMOVED LS-2
997 | 48 45 E105 |CABINET BENEATH EACI HOOD SAA REMOVED CST-7
991 50 1 5 SAA INACTIVE CST-9
992 | 50 1 10 SAA REMOVED CST-9
993 | 50 1 1 SAA REMOVED CST-9
989 | 50 1 131 SAA REMOVED CST-9
988 | 50 1 130 SAA ACTIVE C-ACS
981 43 1 2358 SAA REMOVED LS-2
961 3 29 2074 |WING 2 BASEMENT SAA ACTIVE NMT-7
957 3 29 7115 |IN HOOD ON WEST SIDE SAA REMOVED CST-4
958 3 29 5127 |LEFT HALF OF CABINET SwW SAA REMOVED NMT-1
959 3 29 5125 |GLOVEBOX AND HOOD IN ROOM SAA ACTIVE C-AAC
960 3 29 2102 CABINET IN HALLWAY - EAST SAA ACTIVE NMT-16
956 3 29 7112 |In cabinet under hood SAA ACTIVE C-AAC
952 3 29 5128 SAA REMOVED CST-8
953 3 29 7121 |IN AND UNDER HOOD + SHELF IN GLOVEBOX LINE 3 SAA ACTIVE C-AAC
954 3 29 7127 |EAST HOOD SAA REMOVED CST-8
955 3 29 7134 |[MARKED AREA IN HOOD #3280 SAA ACTIVE C-AAC
946 3 29 2074 |IN A BASEMENT LAB SAA REMOVED MST-5
947 | 41 4 250 |INSIDE HOOD NW CORNER RM < 90 DAY REMOVED ESA-EPE
924 | 53 3 N/A  |OUTSIDE TEST CHANNEL SE SAA REMOVED AOT-7
888 | 48 1 606 |SE CORNER SAA ACTIVE C-INC
849 3 29 9030 |TAPED AREA SOUTHWEST WALL INTERIM ACTIVE NMT-7
835 | 21 3 326 |UPSTAIRS SAA REMOVED CST-3
825 | 48 1 338 |HOTCELL AREA SAA REMOVED CST-11
793 | 48 1 307 |UNDER SINK SAT AREA SAA REMOVED CST-12
794 | 48 1 423 |UNDER CAB SAA REMOVED CST-12
796 |46 | 250 105 |UNDER HOOD SAA ACTIVE C-PCS
787 | 35| 213 A107 |UNDER HOOD 12290 SAA ACTIVE MST-7
788 | 48 1 305 |[UNDER SQUTH SINK SAA REMOVED CST-12




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

SiteID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
783 | 53 4 104 |EAST OF BLDG 4 RM104 SAA REMOVED LANSCE-2
766 | 55 4 425 |CABINET SAA REMOVED NMT-7
768 3 29 $012 |CMR BASEMENT BY ELE < 90 DAY REMOVED CST-26
764 | 55 4 401 |FLO 1 < 90 DAY REMOVED NMT-7
756 | 35 27 104 < 90 DAY REMOVED NIS-5
757 | 35 2 C157 < 90 DAY REMOVED NIS-5
758 | 48 1 414 |UNDER SINK W HOOD SAA REMOVED CST-12
755 3 102 118 |MAIN SHOP AREA/OUT OFFICE SAA REMOVED ESA-WMM
751 48 1 411 |LEFT OF 1ST HOOD SAA REMOVED CST-12
752 2 1 115 |CHEM LAB SAA REMOVED CST-25
738 3 141 N/A  [NORTH DOCK SAA REMOVED MST-6
739 3 141 136A |PROCESS ROOM SAA REMOVED MST-6
740 3 66 P100 |E-CHEM PLATING AREA SAA INACTIVE MST-6
741 3 66 J105 SAA REMOVED MST-6
729 | 21 3 306A |BLDG 3N OUTSIDE SAA REMOVED CST-10
716 | 21 5 500A |OUTSIDE N OF 500A SAA REMOVED CST-3
715 | 21 4 4) |STORAGE ROOM < 90 DAY REMOVED CST-3
692 | 55 3 170 [IN CHEMICAL HOOD SAA REMOVED NMT-2
686 | 35 2 A131 |INSIDE ROOM SAA REMOVED CST-1
685 | 35 2 A129 |UNDER SINK IN WET LAB SAA REMOVED CST-1
669 | 46 59 101 < 90 DAY REMOVED CST-2
675 | 35 27 104A SAA REMOVED NIS-5
664 | 48 1 N/A |SW DOCK OF RC-1 < 90 DAY REMOVED CST-13
665 3 102 118 |OUTSIDE UNDER ROOF SAA REMOVED ESA-10
667 3 39 7 SOUTH SIDE/MAINT AREA SAA REMOVED ESA-10
654 | 54 0 N/A  |AREA L/GAS CYLINDER AREA6 INTERIM ACTIVE FWO-SWO
655 | 54 0 N/A |AREA L/SHAFT 36 INTERIM ACTIVE FWO-SWO
656 | 54 0 N/A  |AREA L/SHAFT 37 INTERIM ACTIVE FWO-SWO
653 | 54 0 N/A  |AREA LUGAS CYLINDER AREA7 PERMITTED |ACTIVE FWO-SWO
641 3 102 118A |CORNER OF LIH SHOP INTERIM CLOSED ESA-10
634 3 40 E38 |[INROOM SAA REMOVED P-3
635 | 48 1 416 |FUME HOOD SAA REMOVED CST-8
627 | 53| 883 N/A  |WHITE SHED SAA REMOVED LANSCE-2
628 | 53 4 R104 SAA REMOVED LANSCE-2
629 | 53 3 8300 |RMA LAMPF SWITCHYARD SAA REMOVED AOT-2
631 35 2 A144 SAA REMOVED ESA-DE
621 48 45 N/A  |WEST LOADING DOCK SAA ACTIVE C-INC




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

Site ID | TA| BLDG | ROOM Other Location Information Facility Type Status Group
622 | 35 2 A133 |IN CABINET IN WET LAB SAA REMOVED CST-12
623 | 48 1 311A SAA REMOVED CST-12
605 | 51 21 1 UNDER TABLE SAA REMOVED EES-15
601 | 48 1 410 |UND SINK NEAR HOOD 4 SAA REMOVED CST-15
598 | 55 4 420 |GLOVE BOX (G441) SAA REMOVED NMT-2
591 | 48 8 1 MARKED CABINET SAA REMOVED CST-7
552 | 48 1 312 |UNDER SINK SAA REMOVED CST-13
547 | 48 1 413 |UNDER CABINET SAA REMOVED CST-12
549 | 53 3 N/A_|TOFI SPEC. NEAR WALL SAA REMOVED CST-13
550 |21, 155 5501 |SOUTH END OF RM 5501 SAA ACTIVE ESA-TSE
551 59 1 106 |UNDER HOOD SAA REMOVED CST-9
527 | 54 8 101 |54 WEST <90 DAY |REMOVED CST-7
518 | 50 1 34B SAA ACTIVE FWO-WFM
512 | 21| 209 125 SAA REMOVED ESA-3
514 | 21| 209 | BASE SAA REMOVED ESA-3
506 | 21| 155 5523 |SOUTH SIDE SAA ACTIVE ESA-TSE
507 [ 21| 209 129 |LAB HOOD SAA REMOVED ESA-3
508 [ 21| 152 5208 SAA REMOVED NMT-6
509 | 21| 209 143 SAA REMOVED ESA-3
505 | 21| 152 5225 |SHOP SAA REMOVED ESA-TSE
510 [ 21| 209 178 SAA REMOVED ESA-3
502 3 29 5110 |FLAMMABLE CABINET S WALL SAA ACTIVE C-8iC
491 16 | 205 114  |WEST WALL SAA ACTIVE ESA-TSE
482 | 53| 166 N/A_ |SOUTH SURFACE IMPOUNDMENT INTERIM WITHDRAWN EMR-FP
483 | 53| 166 N/A_ INW SURFACE IMPOUNDMENT INTERIM WITHDRAWN EMR-FP
484 | 53 | 166 N/A  INE SURFACE IMPOUNDMENT INTERIM WITHDRAWN EMR-FP
485 | 50 1 60A ICEMENTING PROCESS INTERIM ACTIVE FWO-RLW
486 | 50 37 115 |TWO WASTE FEED TANKS INTERIM UNDER CLOSURE |CST-16
481 | 55 4 401 |13 STORAGE TANKS INTERIM ACTIVE NMT-7
474 | 54 0 N/A  |AREA G/SHAFT 149 INTERIM REMOVED CST-14
475 | 55 4 N/A |BASEMENT/VAULT INTERIM ACTIVE NMT-7
476 | 55 4 429 |GLOVEBOX GB 472A INTERIM UNDER CLOSURE |NMT-7
477 | 55 4 N/A  |BASEMENT Area 1 (B40) INTERIM ACTIVE NMT-7
478 | 55 4 N/A |BASEMENT Area Oversized TRU (B45) INTERIM ACTIVE NMT-7
479 | 55 4 N/A  |BASEMENT/LOW LEVEL MIXED INTERIM ACTIVE NMT-7
480 | 55 0 N/A_ |OUTSIDE BLDG 4 STORAGE INTERIM ACTIVE NMT-7
473 | 54 0 N/A_ |AREA G/SHAFT 148 INTERIM REMOVED CST-14




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

SiteID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
465 | 54 0 N/A  |AREA G/PAD 2 INTERIM ACTIVE FWO-SWO
466 | 54 0 N/A |AREA G/PAD 4 INTERIM INACTIVE FWO-SWO
467 | 54 33 N/A  |AREA G/DRUM PREP FACILITY INTERIM ACTIVE FWO-SWO
468 | 54 | 153 N/A  |AREA G/STORAGE DOME 153 INTERIM ACTIVE FWO-SWO
469 | 54 1 224 N/A |AREA G/STORAGE DOME 224 INTERIM ACTIVE FWO-SWO
470 | 54 0 N/A |AREA G/SHAFT 145 INTERIM ACTIVE FWO-SWO
471 54 0 N/A  |AREA G/SHAFT 146 INTERIM ACTIVE FWO-SWO
472 | 54 0 N/A  |AREA G/SHAFT 147 INTERIM REMOVED CST-14
464 | 54 0 N/A  |AREA G/PAD 1 ‘ INTERIM ACTIVE FWO-SWO
457 | 33 92 N/A INTERIM REMOVED ESA-MF
458 | 50 37 115 INTERIM ACTIVE E-ET
459 | 50 37 118 INTERIM ACTIVE E-ET
460 | 50 1 59 INTERIM ACTIVE FWO-RLW
461 50 69 N/A  |OUTSIDE WCRRF PERMITTED |ACTIVE E-ET
462 | 50 69 N/A  |INSIDE WCRRF PERMITTED |ACTIVE E-ET
456 | 33 90 N/A INTERIM REMOVED ESA-MF
463 | 54 8 N/A  JAREA G/STORAGE SHED 8 INTERIM ACTIVE FWO-SWO
451 50 37 112 |INCINERATOR ROOM SAA REMOVED CST-7
454 3 29 9010 [ENTIRE ROOM INTERIM ACTIVE NMT-11
455 | 21 61 N/A INTERIM UNDER CLOSURE |CST-5
447 | 16| 370 101 < 90 DAY REMOVED ESA-MF
448 | 41 1 101 < 90 DAY REMOVED ESA-EPE
412 | 48 1 343 [HOT CELL MACHINE SHP SAA REMOVED CST-15
401 3 29 2000 |WING 2 BASEMENT SAA REMOVED MST-5
402 3 29 2048 |DARKROOM SAA REMOVED MST-5
403 3 29 2057 |WING 2 BASEMENT SHOP SAA REMOVED NMT-7
396 3 30 W113 |B/VAC PUMP REPAIR SHOP SAA REMOVED ESA-10
361 3 66 R100 |HIGH BAY SAA ACTIVE MST-6
347 | 50 1 N/A |BREEZE < 90 DAY REMOVED CST-9
348 | 50! 114 N/A |[MODULAR BLDG INTERIM REMOVED EM-RLW
351 3 35 103 SAA REMOVED MST-6
352 3 66 B104 SAA REMOVED MST-6
354 3 66 K104 |CENTER OF ROOM SAA INACTIVE MST-6
342 | 54 49 N/A  |AREA G/STORAGE DOME INTERIM ACTIVE FWO-SWO
343 | 54 48 N/A  |AREA G/STORAGE DOME 48 INTERIM ACTIVE FWO-SWO
345 | 50 37 117 |MIXED WASTE CSA INTERIM ACTIVE E-ET
341 16 0 N/A |AREAP INTERIM UNDER CLOSURE |[ESA-WMA




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

SiteID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
337 3 | 1819 115 |HEPA FILTERED HOOD SAA REMOVED MST-STC
338 3 | 1819 104 |HOOD SAA REMOVED MST-STC
339 3 34 B12 |HOOD SAA REMOVED MST-STC
321 3 66 P1 |NE CORNER SAA ACTIVE MST-6
307 3 141 144 |NORTH DOCK SAA REMOVED MST-6
292 3 66 G105 |ALSO G105B SAA ACTIVE MST-6
293 3 66 R11 |SOUTH SIDE SAA INACTIVE MST-6
274 3 66 R4 |BASEMENT SW CORNER SAA REMOVED MST-6
253 3 66 B107 |URANIUM MACHINE SHOP SAA REMOVED MST-6
254 3 66 B3 |BASEMENT SAA REMOVED MST-6
255 3 66 R108 |{WEST SIDE OF ROOM SAA ACTIVE MST-6
240 | 16 88 N/A  |NE CORNER OF BLDG INTERIM ACTIVE ESA-EA
193 |1 21| 150 607 |CHEM LAB AND ADJ LAB SAA REMOVED CST-3
170 | 21 5 500A |LOCATED OUTSIDE 500A ON SAA REMOVED CST-18
167 | 21| 150 603 |UNDER HOOD SAA REMOVED CST-3
162 3 66 H105 |[LAB SAA ACTIVE MST-6
157 | 48 1 4 UNDER SINK SAA REMOVED CST-1
132 3 29 7135 |INSIDE LAB WING 7 SAA REMOVED CST-9
74 15| 184 N/A  |PHERMEX FIRING POINT INTERIM REMOVED DX-4
72 50 37 N/A  |CONTROLLED AIR INC. INTERIM UNDER CLOSURE |CST-16
27 36 0 N/A |KAPPA 8 FIRING POINT INTERIM ACTIVE DX-4

16 3 30 N/A |OUTSIDE, WEST SIDE < 90 DAY REMOVED ESA-10
2040 | 3 29 5195 |North Side of Filter Tower SAA REMOVED NMT-13
2042 | 3 334 SAA ACTIVE JCNNM-UMAP
2044 | 48 1 70 |Outside controlled area of work SAA ACTIVE C-FM
2045 | 35 2 C102 SAA ACTIVE C-ADI
2050 | 21 0 MDA B < 90 DAY REMOVED E-ER
2053 | 55 4 208 |Glovebox 223, designated area inside glovebox < 90 DAY REMOVED NMT-7
2054 | 35 27 104 SAA REMOVED NIS-§

2055 | 3 29 2295 |Within Taped Area on Floor SAA REMOVED NMT-13
2056 | 36 0 R-19 Well Drilling Site SWA INACTIVE E-ER

2071 3 271 0 Outside - In yard SAA ACTIVE E-ER

2072 | 50 1 2A  |1/2 of closed shelf space SAA REMOVED CST-9

2073 | 3 29 4129 |In flammable cabinet and marked area on benchtop and floor |[SAA ACTIVE NMT-7

2074 | 3 29 5165 |Cabinet below hood 2740 SAA REMOVED NMT-1

2078 | 53 3 140 SAA REMOVED LANSCE-FM
2081 | 50 Outside - Paved area whtin fenced area of MDA C < 90 DAY REMOVED E-ER




Mixed Waste Storage Areas at Los Alamos National Laboratory as of April 4, 2001

Site ID | TA | BLDG | ROOM Other Location Information Facility Type Status Group
2083 | 60 85 Outside SWA ACTIVE JCNNM-HENV
2087 | 59 1 118 SAA ACTIVE C-ACS
2088 3 29 4023 |In taped off area in southeast corner of room SAA ACTIVE NMT-13
2089 | 54 0 0 Pad 4 < 90 DAY REMOVED FWO-WFM
2090 | 54 0 0 Fenced Area West of 54-245 < 90 DAY REMOVED FWO-SWO
2093 | 2 1 124D |Vault < 90 DAY REMOVED FWO-SWO
2094 | 54 | 145 Area G INTERIM ACTIVE FWO-SWO
2095 | 54 | 146 Area G INTERIM ACTIVE FWO-SWO
2096 | 54 | 144 Area G INTERIM ACTIVE FWO-SWO
2098 | 54 | 1041 Area G INTERIM ACTIVE FWO-SWO
2099 | 54 | 1030 Area G INTERIM ACTIVE FWO-SWO
2100 | 54 | 1028 Area G INTERIM ACTIVE FWO-SWO
2101 | 54 | 1027 Area G INTERIM ACTIVE FWO-SWO
2103 | 16 0 0 Outside - Fenced Drum Storage Area SWA ACTIVE E-ER
2116 | 53 3 A6 |Remote Handling Area, Posted Radiological Area < 90 DAY REMOVED LANSCE-FM
2120 | 54 | 144 INTERIM REMOVED FWO-SWO
2121 | 54 | 145 INTERIM REMOVED FWO-SWO
2122 | 54 | 146 INTERIM REMOVED FWO-SWO
2123 | 54 | 177 INTERIM ACTIVE FWO-SWO
2126 | 3 0 IT Project Trailer on east end of Bidg. 223 SAA ACTIVE E-ER
2127 | 3 29 5072 |Taped off area in corner of room under duct SAA ACTIVE NMT-13
2139 | 54 | 426 <90 DAY |ACTIVE E-ET
2147 | 3 29 2195 |Taped Off Area on Floor SAA REMOVED NMT-13
2150 | 3 29 3195 |inside blue box SAA REMOVED NMT-13
2162 | 51 0 Outside - North of TA-51-11 <90 DAY |ACTIVE E-ER
2180 | 53 | 404 102 SAA ACTIVE LLANSCE-5
2181 3 29 2066 NONE REMOVED NMT-13
2182 | 41 4 238 SAA ACTIVE ESA-WE
2187 | 48 1 6 Under Table SAA ACTIVE E-ET
2191 | 53 8 100 |In PSR alcove, Cabinet #2 (Comb. 1973) SAA ACTIVE LANSCE-2
2192 | 46 25 0 Lab SAA ACTIVE ESA-EPE
2193 | 53 3 Outside North of P3 East in flammable cabinet SAA ACTIVE LANSCE-FM
2198 | 50 1 35 NONE ACTIVE FWO-WFM
2200 | 53 3 A6 |Area A Remote Handling Area SAA ACTIVE LANSCE-FM
2203 | 53 | 809 Transportainer 809 on the north side of the beam line SAA ACTIVE P-25
2208 | 53 7 1 1L Service Area SAA ACTIVE LANSCE-7
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ACRONYMS

acceptable knowledge

Code of Federal Regulations

octyl phenyldiisobutyl carbamoyl methyl phosphine oxide

RCRA hazardous waste code for wastes with hazardous characteristics,
defined in 40 CFR Subpart C, Sections 261.21 to 261.24

dicesium hexachloroplutonate

U.S. Department of Energy

direct oxide reduction (process, not P/S code)

Discardable Waste Log Sheet

U.S. Environmental Protection Agency

RCRA hazardous waste code for hazardous wastes from non-specific
sources, defined in 40 CFR Subpart D, Section 261.31

hydrochloric acid

high-efficiency particulate air

RCRA hazardous waste code for hazardous wastes from specific sources,
defined in 40 CFR Subpart D, Section 261.32

Los Alamos National Laboratory

material type

RCRA hazardous waste code for acute hazardous waste defined in 40 CFR
Subpart D, Section 261.33

process/status [code]

polychorinated biphenyl

Plutonium Facility, Building 4

plutonium-beryllium (radioactive source materials)

guality assurance

Resource Conservation and Recovery Act

research and development

research, development, and demonstration

Radioactive Liquid Waste Treatment Facility

Records Management/Document Control

Los Alamos National Laboratory Transuranic Waste Characterization
Sampling Plan (TWCP-PLAN-0.2.7-001)

subject matter expert

safe/standard operating procedure

technical area

tributyl phosphate

transuranic

Transuranic Waste Characterization/Certification Project
Unclassified Controlled Nuclear Information

waste acceptance criteria

Waste Isolation Pilot Plant

Waste Acceptance Criteria for the Waste Isolation Pilot Plant
(DOE/WIPP-069)

Attachment B, Waste Analysis Plan, to the Hazardous Waste Facility
Permit Issued to the Waste I solation Pilot Plant (EPA No.
NM4890139088)
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PROCESS/STATUS (P/S) CODE INDEX

NOTE: Thisindex indicatesthe main process AK summary report and report section that
covers each P/S code mentioned in this report.
P/S Code P/S Name Process AK Summary Report and Report Section*
CcC Calcination Nitrate Operations 3.4.3,3.4.6, Att. 4
CD Hydroxide Cake Dissolution Nitrate Operations 34.2, Att. 4
CF Cement Fixation Nitrate Operations 345 Att. 4
CL Crucible Processing Chloride Operations 34.2,34.3 Att. 4
CLRD | Aqueous Chloride R&D Chloride Operations 34.2, Att. 4
cLs |Accountable CLS Chloride Chloride Operations 342,343 344, Att. 4
Solutions
CR Crushing and Pulverizing Nitrate Operations 341, Att. 4
Cs Chloride Solutions Chloride Operations 343 Att. 4
CSE Chloride Solvent Extraction Chloride Operations 3.4.3, Att. 4
Ccw Caustic Waste Chloride Operations 3.4.4, Att. 4
CX Chloride Anion Exchange Chloride Operations 342,343,344, Att. 4
CXL E;(r?:ri mental Chioride Extraction Chloride Operations 342,343 Att. 4
DS lon Exchange Nitrate Operations 343 Att. 4
EXT Extraction RD&D Miscellaneous Operations  3.4.6, Att. 4
HCD | Hydroxide Cake Dissolution Nitrate Operations 34.2, Att. 4
HP Cement Fixation Nitrate Operations 345 Att. 4
LD Chloride Leach & Dissolution Chloride Operations 34.2, Att. 4
LR lon Exchange Nitrate Operations 34.3 Att. 4
MB Nitric Dissolution of Molten Salts ﬁﬂ&fggg;%iﬁsns gjg 9264 Att. 4
MS 'I\D"i‘;'sfoelzﬂsg'nts Purification Chloride Operations 342, Att. 4
NR Nitrate Recovery Nitrate Operations 34.2,34.6 Att. 4
OR Direct Oxide Reduction Pyrochemical Processes 34.2, Att. 4
PB Pu-Beryllium Source Recovery Chloride Operations 34.1 Att. 4
PK Pickling and Nitrate Holding Pyrochemical Processes 34.11, Att. 4
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P/S Code P/S Name Process AK Summary Report and Report Section*
PRR Pyrochemical Residue Recovery Chloride Operations 34.3,344 Att. 4
PS Peroxide Precipitation of MSE Sdlts | Nitrate Operations 3.4.2,3.4.6, Att. 4

PTP Plutonium Trichloride Preparation | Pyrochemical Processes 3.4.12, Att. 4

PUB Pu/Be Source Recovery Chloride Operations 341, Att. 4

RB Roasting and Blending Nitrate Operations 343 Att. 4
: . . 3.4.4,34.6,34.7,34.38,

RM Reduction to Metal Special Processing 3.4.9 Att. 4

SE Solvent Extraction Chloride Operations 3.4.3, Att. 4

SP Scrap Dissolution, G438 Nitrate Operations 3.4.2, Att. 4

34.3,34.4,345,34.7,

ss Salt Stripping Pyrochemical Processes 348 Att. 4

* Process AK summary reports: Chloride Operations (this report), Miscellaneous Operations (TWCP-AK-2.1-
004,R.1), Nitrate Operations (TWCP-AK-2.1-005,R.1), Pyrochemical Processes (TWCP-AK-2.1-006,R.1), and
Specia Processing (TWCP-AK-2.1-007,R.1)
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY
W aste-gener ating process. Chloride Operations
P/S codes: CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PB, PRR, PUB, and SE
Type of waste gener ated:

Retrievably stored and newly generated, mixed and non-mixed, combustible and non-
combustible debris; liquid wastes sent to the Radioactive Liquid Waste Treatment Facility at
TA-50 or immobilized in cement (as part of nitrate operations)

Site: LANL
Facility Mission (including defense and non-defense programs):

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and
scraps generated from operations at various LANL facilities and other DOE sites in the defense
complex. The recovered plutonium is converted into pure plutonium feedstock. These
manufacturing and recovery operations, associated maintenance operations, and TA-55
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris
generated at TA-55. The scrap and residues are processed to recover as much plutonium as
practicable before disposal. Wastes from chloride operations are generated from plutonium
recovery and purification for defense and non-defense programs; these wastes are generated and
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998.

Area(s) or building(s) where the process waste was generated (including operationscarried
out in those areas):

TA-55 Plutonium Facility (Building PF-4), Room 208 (plutonium-beryllium source recovery)
and Room 420 (other chloride operations). Plutonium operations included reclaiming plutonium
from scrap and residues produced by numerous feed sources and plutonium-beryllium source
recovery.

Description of the process waste (physical form and typical content description):

Primarily debris waste, including cellulosic materials, plastic, rubber, ceramic, metal and glass
debris, and waste sent to nitrate operations to be immobilized in cement. Occasionally pieces of
hydroxide cake, which contains chloride salts, are discarded in the cement fixation process or as
debris waste.

Description of the waste-gener ating process:

The overall goal of the chloride operations is to recover plutonium from metal, metal alloys,
scrap, and residues and produce a purified plutonium oxide product or feedstock for conversion
to metal. Processes in chloride operations include pretreatment, dissolution, purification, and
hydroxide precipitation.
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Process feed:

Plutonium metal or metal aloys and oxides; pyrochemical salts; plutonium-beryllium sources;
crucible pieces; ash; analytical laboratory solutions; and residues from other DOE facilities.

Radioisotopic content of the waste:

Variety of plutonium material types with different well-defined isotopic compositions; Am-241,
Np-237, and U-234 may be present at detectable concentrations as decay products of their
plutonium precursors. Some of the processes separate plutonium and americium or plutonium
and uranium. The waste will usually be enriched in americium and uranium, but may also be
depleted in some cases.

RCRA ConstituentEPA Hazardous Waste Numbers:

*  No DOO01 (ignitable), D002 (corrosive) or D003 (reactive) listings apply to solid wastes from
chloride operations because no ignitable chemicals were used in the processes and because
the solid wastes do not contain any free liquids.

* DO007 (chromium) and D009 (mercury) apply to solid waste from al P/S codesin chloride
operations.

» D008 (lead) appliesto al P/S codes from chloride operations except P/S code PRR.
» DO011 (silver) applies to waste from P/S codes CW and CX through 1993.

* D019, D021, D022 and D039 apply to cellulosic, ceramic, plastic and rubber waste from P/S
codes CLS, CW, and CXL. These D codes do not apply to glass or metal debris waste.

» D039 applies to waste from P/S codes CSE and SE.

» 002 appliesto cellulosic, ceramic, plastic and rubber debris waste from P/S codes CLS,
CSE, CW, CXL, and SE. FOO02 also applies to waste absorbed in vermiculite from P/S code
CSE through 1993. It does not apply to glass or metal debris waste.

» 003 appliesto cellulosic, ceramic, plastic and rubber debris waste from P/S codes CLS,
CW, and CXL. It does not apply to glass or metal debris waste.

* NoK or Pcodes apply to any of the P/S codes under chloride operations.
Process waste volume (if known):

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into
similar materia types and packaged in waste containers. Waste containers are segregated into
waste streams in the Sampling Plan, and waste stream volumes are reported in that document.

Y ear s of generation for the process waste: 1982—present
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1.0

2.0

PROCESS ACCEPTABLE KNOWLEDGE SUMMARY REPORT
FOR CHLORIDE OPERATIONSAT TA-55

INTRODUCTION

All transuranic (TRU) waste must be sufficiently characterized and certified beforeit is
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA
uses the term AK in its guidance document, Waste Analysis at Facilities that Generate,
Treat, Sore and Dispose of Hazardous Waste. Attachment B, Waste Anaysis Plan, to the
Hazardous Waste Facility Permit I ssued to the Waste Isolation Pilot Plant (EPA No.
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should
be obtained and documented.

This process AK summary report was prepared in accordance with Acceptable
Knowledge Documentation (TWCP-QP-1.1-021,R.5). The primary purpose of this report
isto systematically organize, evaluate, and summarize detailed AK information about
individual processes used by one of the TRU-waste generators at Los Alamos National
Laboratory (LANL). By doing so, this report provides detailed technical support for one
or more waste stream AK summary reports that include these process wastes.

METHODOLOGY USED TO SEARCH FOR AK RECORDS

The AK search for the information related to Technical Area (TA)-55 waste streams
resulting from chloride operations covered:

* Review of the Los Alamos National Laboratory Transuranic Waste Characterization
Sampling Plan (TWCP-PLAN-0.2.7-001,R.3) (Sampling Plan) that includes
information regarding all TRU waste streams

* Review of documents related to waste generation and waste management activities at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

* Interviews with personnel involved with waste generation and waste management at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

NOTE: Much of the AK information related to chloride operationsis contained in
Transuranic Waste Characterization/Certification Project (TWCP) Record No.
TWCP-3547. Individual documentsin this record have been assigned a
separate identifier, Cl-nn, where nn is a sequential 1- or 2-digit number. This
referencing nomenclature is used throughout this report and its attachments.

* Analysesof individual processes generating waste, and evaluations of the potential
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be
present in the process wastes, based on subject matter expert (SME) interviews and
any available data
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3.0

The TWCP Records Management/Document Control (RMDC) Center contains copies of
the documents referenced in this report. Any Unclassified Controlled Nuclear
Information (UCNI) will be contained in these records, and will not be included in this
report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap
(Attachment 1).

This process AK summary report is part of a set of closely related reports about TRU-
waste generating activities at TA-55. For convenience in organizing AK for plutonium
processing at this facility, the processes were categorized into six arbitrary operational
areas. The multiple processes in each area are then described in detail in the following six
process AK reports for plutonium:

* Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55
(TWCP-AK-2.1-002) (this report)

* Process Acceptable Knowledge Summary Report for Metal Operation Processes at
TA-55 (TWCP-AK-2.1-003)

*  Process Acceptable Knowledge Summary Report for Miscellaneous Operations at
TA-55 (TWCP-AK-2.1-004)

*  Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005)

* Process Acceptable Knowledge Summary Report for Pyrochemical Processes at
TA-55 (TWCP-AK-2.1-006)

* Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007)

Each process AK report contains information on multiple individual processes that are
assigned unique identifiers called process/status (P/S) codes. For example, chloride
operations include 15 individual processes that are each assigned a P/S code, as listed on
the cover page of thisreport. The search and compilation of AK information was based
on P/S code because that is the most detailed level of process information generally
recorded in waste generation records. The process AK reports frequently cross-reference
one another because P/S codes in one operational area often provide the material feed for
P/S codes in another area. Anindex of P/S codes cited in this process AK report follows
the list of acronymes; thisindex lists process descriptions and the primary process AK
report in which that P/S code is discussed.

DESCRIPTION OF THE PROCESSWASTE

The following sections describe processes used in chloride operations, and identify the
resulting wastes as well as outputs that are sent to other operations, such as nitrate
operations, for further processing.
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3.2

3.3

Facility and Mission

The TA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap
and residues generated throughout the U.S Department of Energy (DOE) defense
complex, and processesit into pure plutonium oxide for conversion to metal and
other products. A LANL site map and a detailed map of the buildings at TA-55,
including Building PF-4, are shown in Attachment 2.

Most processes in chloride operations were solely defense related (TWCP-614,
TWCP-4162). An exception was Pu-Be source recovery activities (P/S codes PB
and PUB) that included non-defense as well as defense activities. However,
wastes from various processes were not segregated by funding source, waste-
generating process, or waste-generating location (e.g., room or glovebox) until
recently (August 27, 1998), but rather were segregated and packaged based on
waste type (TWCP-887, TWCP-4162, TWCP-4167). Consequently, asingle
waste container often contains wastes from multiple processes. Some debris waste
was al so co-mingled with room trash related to these same operations (both
defense and non-defense), and was initially boxed as low-level waste.
Subsequently, some of these waste boxes were returned for disposal in drums as
TRU waste when on-site radioassay results showed them exceeding the low-level
discard limits (TWCP-816).

Waste Physical Form and Content Description

Wastes generated during chloride operations, primarily debris wastes and wastes
entered into the cement fixation process or sent to the Radioactive Liquid Waste
Treatment Facility (RLWTF) at TA-50 are covered by this process AK report.
General debris waste categories from chloride operationsinclude

» Cdlulose-based waste (for example, paper, cloth)

» Plastic-based waste (for example, gloves, tape, |abware)

*  Rubber

» Meta debris (for example, wire, hose clamps, tools, labware)
e Glassdebris

These debris items are contaminated with small amounts of radioactive and
chemical substances from chloride operations.

Woaste Volume and Time Period of Waste Generation

This report covers waste streams generated from 1982, when chloride operations
first began, to the present. Process wastes from chloride operations have different
associated RCRA codes depending on the time period during which they were
generated. The P/S codes, their time period of generation, and corresponding
RCRA codes are shown graphically in Attachment 3, Timelnes.
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Waste volumes for each P/S code have not been tracked. Instead, waste items are
segregated into similar material types and packaged in waste containers. Waste
containers are assigned to waste streams in the Sampling Plan, and waste stream
volumes are reported in that document.

Woaste Generation Processes

The following subsections describe the generation of waste by chloride
operations, as well as product and waste outputs to the nitrate operations, covered
in TWCP-AK-2.1-005,R.1.

Manufacturing and research operations performed at TA-55 in the production of
plutonium also generate plutonium-contaminated scrap and residues. These
residues are processed to recover as much plutonium asis practical. TA-55 has
extensive capabilities for the extraction and recovery of plutonium from residues
and scraps generated from operations at various LANL facilities and other DOE
sites. These recovery and manufacturing operations, associated maintenance
operations, and TA-55 plutonium research are the sources of TRU waste
generated at TA-55.

Detailed information about the TA-55 plutonium recovery processes can be found
in Waste from Plutonium Conversion and Scrap Recovery Operations
(TWCP-352). A full-block flow diagram for plutonium processing and waste
management at TA-55 is given in reference TWCP-886. In general, TA-55
plutonium recovery processes can be divided into six major processes:

» Head-end operations

» Aqueous nitrate-based processes

* Aqueous chloride-based processes

» Separation and purification by precipitation

* Metad preparation and purification (pyrochemical processes)
* Aqueous waste treatment

This report addresses the aqueous chloride-based processes.

The primary feed materials for chloride operations are plutonium metal or metal
aloys, oxides and hydroxide cakes; pyrochemical sats; plutonium-beryllium
sources, crucible pieces; anode heels; ash; analytical |aboratory solutions; and
residues from other DOE facilities. The overall goal of the chloride operationsis
to recover plutonium from scrap and residues and produce a purified plutonium
oxide for conversion to metal and other products.

Analytical laboratory operations feed into chloride operations because samples
from various stages of plutonium production are sent for radiochemical and
chemical analyses. After analysis, excess samplesthat are either an intermediate
or direct product having considerable value, and sample residuesrichin
plutonium, are returned to TA-55 as feedstock for the production of plutonium
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metals and oxides. The solvents used in some of the analytical analyses do not
carry aRCRA F listing designation in the analytical processes because the sample
residues are not awaste at that time but are considered feedstock for other
processes.

Chloride operations can be broken down into the following general process

categories:

e Pretreatment
* Dissolution
e Purification

* Hydroxide precipitation

Each of these process categoriesis described below. A complete listing of P/S
codes for chloride operations, their descriptions, feed materias, and inputs and
outputsis found in Attachment 4. A simplified process flow diagram for chloride
operationsisfound in Attachment 5.

34.1

Pretreatment (P/S codes PB, PUB)

Pretreatment includes primarily physical processes used to prepare scrap
and residues for dissolution. Pretreatment may include sorting, crushing,
and/or pulverizing (P/S code CR; discussed in TWCP-AK-2.1-005,R.1).
As materials are received from various areas in TA-55, they are sorted
and sent to various pretreatment processes or directly to dissolution,
depending on the physical nature of the scrap or residue, and the amount
and type of plutonium associated with the material.

A separate pretreatment procedure is the decladding of Pu-Be sources
(P/S codes PB, PUB; Cl-14, CI-20, ClI-21, all in TWCP-3547). The
metal cladding isremoved from the sources, and is placed into
containers with metal debris from other PF-4 activities. The Pu-Be
sources, after the cladding has been removed, are entered into the
chloride line for plutonium recovery. The P/S code for the decladding
and processing of the Pu-Be sources in the chloride line was PB prior to
1988, and PUB from 1988 to the present.

The EPA hazardous waste number PO15 (beryllium powder) does not
apply to waste resulting from recovery of this plutonium, for the
following reasons (TWCP-4168):

* Theberyllium is never in the powdered form.

* Theberyllium in the metal alloy used in the source is not in aform
supplied by a commercia manufacturer.
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* Theberyllium is extracted from the source by dissolution in alow
pH solution. The beryllium forms a soluble chloride or hydroxide
salt, and is not present in the pure metal state.

This solution is disposed in the caustic waste lineto RLWTF at TA-50.
Dissolution (P/S codes CL, CLRD, CLS, CX, CXL, LD, MB, MS)

In general, the dissolution step can be described as the use of
hydrochloric acid (HCI) to leach and dissolve plutonium from scrap,
crucibles, and residues. The feed materials also include various
solutions, including solutions from the analytical chemistry laboratory
known at different times as CHM-1, CLS-1, CST-1, and NMT-1 and
presently known as C-ACC. The scrap and residues may include lead
and mercury from feed materials (Section 3.5), as well as chromium
leached from stainless steel in equipment and lead leached from
shielding used in chloride operations activities (Cl-27/TWCP-3547).

The chloride operations line was developed in 1982, and operated under
P/S code CLRD until 1984, P/S code CX (aong with other more feed-
specific codes described below) until 1994, and P/S code CXL from
1994 to the present.

NOTE: After dissolution, if a plutonium-containing solution
contained so much iron that it interfered with the solvent
extraction process (Section 3.4.3), it went to +3 ion
exchange (not to be confused with the +4 ion exchange as
apart of purification) as an intermediate step prior to
entering the purification phases of chloride operations.

Some P/S codes were used for dissolution of specific feed materials. PIS
code CL, used from 1985 to 1990, applied to crucible leaching in HCI.
P/S code LD, used from 1988 to 1992, applied to the dissolution step for
most materials but specifically excluded solutions from the anal ytical
laboratory (CLS-1, etc.). P/S codes MB and MS, 1985-1990, were used
only for dissolution of molten salts or pyrochemical salts. P/S code MB
isalso part of nitrate operations and is discussed in more detail in
process AK report TWCP-AK-2.1-005,R.1. P/S code CLS was used
specifically for feed solutions from the analytical laboratory.

Waste solids from chloride dissolution activities generally were sent to
cement fixation (P/S codes CF or HP), but on occasions were discarded
as debris waste (Cl-26/TWCP-3547).



TWCP-AK-2.1-002,R.1 (LA-UR-00-5861)
Effective Date: 12/04/00 Page 7 of 19

343

Purification (P/S codes CL, CLS, CS, CSE, CX, CXL, PRR, SE)

The purification steps in the chloride operations line may include solvent
extraction, ion exchange, and oxalate precipitation, depending on the
chemical nature of the solutions to be purified.

Solvent extraction (P/S codes CSE and SE) has been used in the chloride
line since 1985 (CI-26, Cl-27, both in TWCP-3547). The RCRA-
regulated solvent tetrachloroethylene was used in the solvent extraction
process until 1992. Cellulosic, ceramic, plastic, and rubber debris wastes
from the solvent extraction process therefore carry the RCRA code FO02
and D039, as do liquid wastes absorbed in vermiculite. In order to be
conservative, the applicability of the RCRA listing is extended by one
year after cessation of the chemical’s use. The F listing does not apply to
glass or metal debris, even if the items were in contact with the F-listed
chemical, because their non-porous surfaces do not absorb liquids or
gases. Pieces left after filtration in the hydrochloric acid dissolution step
are removed from the line prior to solvent extraction, and so also do not
carry the FOO2 designation (see Attachment 5, Simplified Process Flow
Diagram).

Silver nitrate titration was used to determine chloride concentrations,
with potassium dichromate as an end-point indicator, in the solvent
extraction and ion exchange processes (P/S codes CSE, CX and SE) up
until the end of 1993, so RCRA codes D011 (silver) and D007
(chromium) are applied to these process wastes during this time period
(TWCP-4164).

The chloride line was halted from 1992 until 1994. When it resumed
operation, non-RCRA -regulated solvents replaced the tetrachloro-
ethylene used in solvent extraction, and silver nitrate titration was
replaced by use of asilver electrode (Cl-24/TWCP-3547, TWCP-4164).
P/S code CXL was initiated to denote the newly operational chloride
line.

During operation of the chloride line, some leaching of chromium from
stainless steel equipment and glovebox walls and lead from shielding
aways occurs. Lead and mercury from feed materials are present as well
(CI-27/TWCP-3547). These heavy metals concentrate in the waste that
iseventually sent to P/S codes CF or HP to be immobilized in cement,
after first being mixed with waste from nitrate operations. Analyses on
these cemented wastes showed them to exceed RCRA limits
(CI-27/TWCP-3547). Because RCRA metals have not been analyzed in
debris waste from chloride operations, these wastes are also required to
carry RCRA codes D007, D008 (except P/S code PRR) and D009.
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lon exchange columns (+3 and +4) are used to collect plutonium and
separate out impurities such as americium and uranium (P/S codes CX,
CXL, and PRR). Heavy metals are not associated with the resin because
these metals tend not to sorb onto the resin used, and because the resins
are chemically stripped before and after use. Prior to May 1987 and
resuming recently, ion exchange resins have not been immobilized in
cement. Instead, they are canned and discarded as solid waste under the
originating P/S codes. Previously, they had been immobilized in cement
due to a concern about the need to stabilize particulates (TWCP-4164).

The enriched plutonium solutions from solvent extraction or ion
exchange are treated with oxalic acid (oxalate precipitation) (P/S codes
CS, CSE, CX, CXL, and SE), and the resulting plutonium precipitateis
sent to nitrate operations to be calcined (P/S code CC; discussed in
TWCP-AK-2.1-005,R.1) and eventually to the vault. The liquid solution
(filtrate) goes to hydroxide precipitation.

3.4.4  Hydroxide Precipitation (P/S codes CLS, CW, CX, PRR)

In this step, potassium, magnesium, or sodium hydroxide is added to the
solutions from purification steps in order to precipitate Pu-rich
hydroxide salts. The resulting enriched cakes (Pu concentrations greater
than the discard level) go to nitrate operations for further processing (see
Timelinesin Attachment 3 for P/S codes and corresponding RCRA
codes). If Pu concentrations are |less than the discard level, the hydroxide
cake is discarded. Hydroxide cake fines were cemented until 1995, and
large chunks of hydroxide filtrate cakes (with Pu concentrations less
than the discard level) were placed into containers for disposal. Based on
arevision to the Waste Acceptance Criteria for the Waste Isolation Pilot
Plant (DOE/WIPP-069) (WIPP WAC) in 1995, all cake material with

Pu less than arevised discard level is containerized for disposal as debris
waste. Caustic liquid waste meeting the waste acceptance criteria
(WAC) for the RLWTF at TA-50 is disposed through the caustic waste
line. P/S code CW was used from 1985 to 1992 for feed materials
specifically containing analytical laboratory (CLS-1, etc.) solutions as
feed material. Occasionally, solutions from hydroxide precipitation are
returned to HCI dissolution for reprocessing (see Attachment 5); RCRA
code assignments would then be carried into other P/S codes.

Materia Inputs to the Waste Generation Processes

Attachment 4 lists P/S codes for chloride operations at TA-55, including process
descriptions, feed material, other process inputs, process outputs, and type of
waste. The feed materials for chloride operations consist of the genera types of
materials listed in Table 1 that are obtained either from the storage vaullt, as
process output from other P/S codes, or from sources outside TA-55, including
other DOE sites.
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Table 1. Process Feed Materialsfor Chloride Operations

P/S Codesin
Chloride

Feed Material RCRA-Regulated Substances Operations

Analytical laboratory solutions | Potentially contaminated with RCRA-regul ated CLS, CW, CXL

constituents (analytical

laboratory

* All analytical laboratory solutions are potentially
contaminated with chromium (D007), lead (D008),
and mercury (D009)

* CLS-1 solutions potentially contaminated with
mercury (D009) and lead (D008), as well as
RCRA-listed organic substances used as solvents,
including acetone (FO03), butyl alcohol (FO03),
carbon tetrachloride (D019), chlorobenzene (FO02,
D021), chloroform (D022), methanol (FO03),
methylene chloride (FO02), tetrachl oroethylene
(FO02, D039), xylene (FOO3) (Cl-25/TWCP-3547).

solutions from
CLS])

CSE, SE (other
solutions)

Crucible pieces (tantalum,
magnesium oxide)

Typicaly fairly pure, no RCRA substances present

CL

M SE sdlts

Typicaly fairly pure, suspect contaminated with
barium (D005) but no other RCRA substances
present

MB, MS

Pu oxalates

Typicaly fairly pure, no RCRA substances present

PB, PUB

Pu-Be sources

High purity constituents, no RCRA-regulated
substances (see Section 3.4.1)

PB, PUB

Pyrochemical salts

Typicaly fairly pure, no RCRA substances other
than barium (D005) are present

MB, MS, PRR

Stainless steel and/or tantalum
residues from decladding of
Pu-Be sources

High purity metals, potential leaching of chromium
(D007) from stainless stedl if subjected to strong
acid

PB, PUB

The remainder of this section summarizes the nature of the process waste in terms
of its physical, chemical and radioisotopic characteristics.

351

Physical Waste Form Identification

Solid waste from chloride operations primarily consists of debris waste,
and cemented waste discarded under P/S codes CF or HP. Debris waste
contains glassware, plastics, ceramic materials, paper, rags, high-
efficiency particulate air (HEPA) filters, metal containers, brushes, and
small tools. Leaded gloves may also be generated as process waste. Prior
to May 1992, leaded gloves were discarded as metal debris and were not
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segregated from other metal wastes. Since that time, they have been
routinely segregated from other metal debris waste and assigned RCRA
code D008. Occasionally pieces of hydroxide cake—which commonly
contain entrained salts such as potassium chloride, sodium chloride, and
calcium chloride—are entered into the cement fixation (P/S code CF)
process or discarded with the debris waste (CI-26/TWCP-3547). In
addition, caustic solutions from hydroxide precipitation are discarded
through the waste line to the RLWTF at TA-50.

Because items from several different processes are usually combined
into individual waste drums, the physical waste form of each drum must
be determined independently. This information is documented on a
Waste Origination and Disposition Form (WODF) by the waste
generator according to controlled procedures. The P/S code for each
waste item is also documented on this form. In the packaging process, a
standard form, the Discardable Waste Log Sheet (DWLS), was used to
list each item ID number and record its matrix material. Thisform was
signed by the waste packager, reviewed, and approved by quality
assurance (QA) personnel.

Radionuclide Content Identification

The primary plutonium material type inputs for chloride operations at
TA-55 arelisted in Table 2. The designation material type (MT) (e.g.,
MT 52) is used within the DOE Complex to describe the isotopic
composition of common blends of radioactive materials used within the
Complex. The material type notation was developed becauseitisa
convenient way to describe materia types that have very consistent
isotopic compositions. Table 2 indicates the i sotopic composition of the
material types at the time the waste was characterized.

The material type provides the basis for estimating an upper bound for
U-234, U-235, and Am-241 contents based on the rate of decay of their
precursors, Pu-238, Pu-239 and Pu-241, respectively. The results of
these calculations are also tabulated in Table 2, assuming (a) none of
these isotopes were initially present in the material, (b) the oldest Pu
material in inventory dates back to 1 January 1960, and (c) the waste
was packaged on 1 January 1996, making it 36 years old (TWCP-698).

The materia type used in the process generating each waste item was
documented on the WODF and DWLS. However, some of the
plutonium recovery processes separate plutonium and americium, or
plutonium and uranium, so that their relative ratios may be altered in the
process outputs and wastes. Waste items may be either depleted or
enriched in americium depending on whether the source of
contamination is the process product or the process residues
(TWCP-882).
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Table 2. Average I sotopic Content of Plutonium Material Typesand Enrichments
(Weight %)

Plutonium isotope and half-life

Upper limitsfor weight ratios

Pu-242 | Pu-244
Material | Pu-238 | Pu-239 Pu-240 Pu-241 | (376,300 | (8.26 x U-234/ U-235/ | Am-241/
Type(MT) |(87.74 yr)| (24120 yr) | (6564 yr) | (14.35yr) yr) 10"yr) | Total Pu | Total Pu | Total Pu
MT 51 0.006 96.77 3.13 0.076 0.018 | — 1x10° 0.001 0.0006
MT 52 0.01 93.78 6 0.2 002 | — 2x10° 0.001 0.002
MT 53 0.03 91.08 8.45 0.366 0071 | — 7x10° 0.0009 0.003
MT 54 0.046 87.42 115 0.81 022 | — 0.0001 0.0009 0.007
MT 55 0.06 83.88 14.73 1.03 0.304 | — 0.0002 0.0009 0.009
MT 56 0.061 81.9 16.51 1.18 0.355 | — 0.0002 0.0009 0.01
MT 57 0.433 74.63 20.7 2.55 169 |— 0.001 0.0008 0.02
MT 42
84% 1.02 1.37 10.32 313 | 8414 | 0.02 0.003 1x10° 0.03
90% 0.72 1.26 6.4 186 | 89.77 | — 0.002 1x10° 0.02
95% 0.45 0.56 247 0.906 | 9558 | 0.029 | 0.001 6x 10° 0.008
MT 83
83% 83.89 13.8 19 0.32 009 | — 0.26 0.0002 0.003
89% 89.26 10.07 0.633 0.021 0.015 | — 0.28 0.0001 0.0002

Source: TWCP-698

Residues submitted for reprocessing often contain Np-237, the decay
product of Am-241 (half-life, 458 yr). This radioisotope is expected to
be present in minor amountsin nearly all debris waste from chloride
operations at TA-55.

In general, uranium and its isotopes are expected to be present only at
trace levels, if at al. U-238 would only be present if purposefully added
to the feed material. U-235 in growth from the decay of Pu-239 (half-
life, 24,120 years) would be negligible due to the long half-life of Pu-
239. U-234 would be present in MT 83 as a decay product of Pu-238
(half-life, 87.74 years). After 20 years, 14.6 percent of the initial Pu-238
would have decayed to U-234. For MT 83 with aninitial content of
83.89 percent Pu-238, the atomic ratio U-234 to total Pu would be about
0.14. No U-236 is present.

During TWCP characterization, the contents of each waste package
undergo non-destructive analysis to provide detailed radioisotopic data.
These data will be used to evaluate the accuracy of AK informationin

accordance with Waste Characterization Data Reconciliation with

Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK
report will be updated to incorporate the results of these comparisons.




TWCP-AK-2.1-002,R.1 (LA-UR-00-5861)

Effective Date: 12/04/00

353

Page 12 of 19

Chemical Content Identification

Chemical inputs to chloride operation processes are listed in Table 3.

Table 3. Chemical Inputsto Processes Described in This Report

P/S Codesin which
RCRA-Listed

Chemical I nput Chemicals Are Used | Commentson Applicability of RCRA Listing
Gases

Argon gas

Acids

Hydrochloric acid D002 does not apply to the solid debris waste because
Hydrofluoric acid there are no free liquids in this waste. DOO1 (oxidizer)
Nitric acid does not apply to the use of nitric acid for the same
Oxalic acid reason.

Bases

Calcium hydroxide D002 does not apply to the solid debris waste because
Magnesium hydroxide there are no free liquids in this waste.

Potassium hydroxide
Sodium hydroxide

Inorganic Chemicals

Aluminum chloride

Calcium carbonate

Calcium fluoride

Cesium chloride

Ferrous chloride
Hydroxylamine hydrochloride
Potassium dichromate

Potassium fluoride
Silver nitrate

Sodium bicarbonate
Sodium nitrite
Stannous chloride

CS, CSE, PB, PUB,
SE

CS, CSE, PB, PUB,
SE

D007 appliesto P/S codes CW and CX until end of 1993.
Used in P/S codes CS, CSE, PB, PUB and SE asa
titration endpoint indicator. The chromium-bearing
solution is sent to P/S code CW or CX (Hydroxide
precipitation), and chromium is incorporated as a
contaminant in the hydroxide cake (TWCP-4166,
TWCP-4167)

D011 appliesto P/S codes CW and CX until end of 1993.
Used for chloride titration in P/S codes CS, CSE, PB,
PUB and SE (CI-23/TWCP-3547). The silver-bearing
solution is sent to P/S code CW or CX (Hydroxide
precipitation), and silver isincorporated as a contaminant
in the hydroxide cake.

Organic Chemicals

Bromocresol purple

DCHP
Octylphenyldiisobutylcarbamoyl
methyl phosphine oxide (CMPO)
Tetrachloroethylene

Tributyl phosphate (TBP)

CSE, SE

D039, FO02 (used as solvent). Used until 1992 in P/S
codes CSE and SE
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ASSIGNMENT OF EPA HAZARDOUSWASTE NUMBERS

The assignment of EPA hazardous waste numbers, or RCRA codes, to process wastes
from chloride operations is summarized below, as well as on the process timelinesin
Attachment 3, and in the table of process inputs and outputs in Attachment 4. These
assignments take into account the possible presence of RCRA chemicals in process waste
as aresult of their suspected or known presence in feed materials, chemical inputs,
equipment, and glovebox surfaces.

4.1

F, K, and P Listings

The following F listings only apply to cellulosic, ceramic, plastic, and rubber
items, and only through 1993. These F-listed chemicals were not used in chloride
operations after the end of 1992, but in order to be conservative, the applicability
of the codes is extended by one year after cessation of use. The F listings do not
apply to glass or metal debris, even if these items were in contact with the F-listed
chemicals, because their non-porous surfaces do not absorb liquids or gases.

FO02 applies to waste from P/S codes CLS, CSE, CW, CXL, and SE for the
following reasons:

» Tetrachloroethylene was used as a solvent in these codes until the end of
1992.

» Chlorobenzene, methylene chloride, and tetrachl oroethylene were solvents
that were present in analytical laboratory solutions obtained from CLS-1, that
were feed materials to the P/S codes CLS, CW, and CXL.

FO03 applies to waste from P/S codes CLS, CW, and CXL for the following
reason:

» Acetone, butyl alcohol (butanol), methanol and xylene were solvents that were
present in analytical laboratory solutions obtained from CLS-1, that were feed
materials to the above P/S codes.

No F listings apply to solid wastes generated from the following processes in
chloride operations because no F-listed chemicals were present in the feed
materials, chemicals, or equipment used in these processes. P/S codes CL, CLRD,
CS, CX, LD, MB, MS, PB, PRR, and PUB.

No K or Plistings apply to solid wastes generated from any of the chloride
operations because no K-listed or P-listed chemicals were present in the feed
materials, chemicals or equipment used in these processes.
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Toxicity Listings

D007 (chromium) applies to waste generated under P/S codes from chloride
operations for the following reasons:

» Potassium dichromate may have been present in solid waste from P/S codes
CW and CX until the end of 1992.

»  Chromium was leached from stainless steel equipment, including gloveboxes,
in which chloride operations were conducted.

D008 (lead) applies to waste from all P/S codes in chloride operations except
PRR, for the following reasons:

» Lead had the potential to be leached from lead shielding used inside the
gloveboxes for P/S codes PB and PUB.

» Lead may have been present in analytical |aboratory solutions that were feed
materialsto P/S codes CLS, CSE, CXL, CW, and SE.

» Before 1992, leaded gloves were segregated and discarded as metal debris.
Thus, metal debris containing these gloves from chloride operations before
1992 is assigned D008. Since May 1992, however, these gloves have been
routinely segregated from other metal debris although they are still discarded
under the originating P/S code (TWCP-4166).

D009 (mercury) applies to waste from chloride operations because:
* mercury thermometers may have been present in the gloveboxes, and

* mercury may have been present in analytical laboratory solutions that were
feed materialsto P/S codes CLS, CSE, CW, CXL, and SE.

D011 (silver) applies to waste from P/S codes CW and CX through 1993 due to
the use of silver nitrate in these processes until the end of 1992.

D019, D021, D022 and D039 apply to cellulosic, ceramic, plastic, and rubber
debris waste items from the following P/S codes:

» D019 (carbon tetrachloride) appliesto waste from P/S codes CLS, CW, and
CXL due to the presence of carbon tetrachloride in the analytical |aboratory
solutions obtained from CLS-1, that were feed materials to these processes.

* D021 (chlorobenzene) appliesto waste from P/S codes CLS, CW, and CXL
due to the presence of carbon tetrachloride in the analytical 1aboratory
solutions obtained from CLS-1, that were feed materials to these processes.
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4.3

» D022 (chloroform) applies to waste from P/S codes CLS, CW, and CXL due
to the presence of chloroform in the analytical laboratory solutions obtained
from CLS-1, that were feed materials to these processes.

» D039 (tetrachloroethylene) applies to waste from P/S codes CLS, CSE, CW,
CXL, and SE. Thischemical was present in the analytical |aboratory
solutions obtained from CLS-1, that were feed materialsto P/S codes CLS,
CW and CXL, and it was used as a solvent in P/S codes CSE and SE until
1992,

D019, D022 and D039 do not apply to glass or metal debris waste items, even if
the items were in contact with these chemicals, because the non-porous surfaces
of these materials do not absorb liquids or gases. Use of these D-listed chemicals
was discontinued in chloride operations by the end of 1992 but the codes are
applied to the waste (excluding glass and metal) up to the present day because of
the lack of AK information about discontinuance of their usein analytical
laboratory operations.

No D001 (ignitable), D002 (corrosive) or DOO3 (reactive) listings apply to the
solid wastes from chloride operations because no ignitable chemicals were used in
these processes and because the solid wastes do not contain any free liquids (see
Section 6.0).

Corrosivity, Reactivity, and Ignitability

See Section 6.0.

DETERMINATION OF THE RADIOISOTOPIC COMPOSITION

See Section 3.5.2.

VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES
WERE EXCLUDED

According to the WIPP WAP, “The prohibition of liquids and containerized gases
prevents the shipment of corrosive, ignitable, or reactive wastes.” Administrative controls
on waste packaging were in place at various times to ensure the absence of such items
from the waste stream.

Liquids were prohibited from solid waste streams at TA-55 when the facility opened
in January 1978. A waste management procedure written to cover operations at the

new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-RQO, stated that
“Liquids are not permitted in any container of solid waste materials’ (TWCP-3943).

Chemical Waste Disposal Requests introduced in June 1980 included checkboxes
which the waste generator was required to check if the waste contained corrosive
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acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or
highly reactive materials.

* The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701)
were implemented in 1987. Waste generators were required to sign a statement on the
WODF documenting that the waste contained “no free liquids, pyrophorics,
explosives, compressed gases, powders or materials other than the indicated matrix.”
Checkboxes were also present for indicating the presence or absence of corrosive
chemicals. Full implementation of this generator statement occurred in May 1987.

»  Waste management inspectors perform visual examination of the waste prior to its
initial packaging, thus allowing the inspectors to verify the generator' s WODF
statement (TWCP-701, Sections 3.8.5 to 3.8.6).

» Explosives were prohibited from TA-55 until installation of the Impact Test Facility
in the early 1990s. Explosives continue to be banned in the solid waste streams up to
the present time. If a misfire should occur, the requirement is to destroy the unspent
powder by burning.

* TheWaste Profile Request Form (WPRF), which has been in use at LANL since
1991, includes a statement which must be authenticated by the waste generator, that
the waste is not ignitable (flash point >200°F), reactive, or corrosive.

» TheTA-55 Generator Attachments to the Certification Plan were updated in 1995
(TWCP-700) but the prohibition on liquids in the waste, and the waste management
inspection, remained in effect.

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have
been excluded from TA-55 solid wastes through the prohibition of liquids.

The absence of these prohibited itemsis verified through radiography of each waste
container and visual examination of selected containers during TWCP characterization
activities. These data will be used to assess the accuracy of AK information in
accordance with Reconciliation of Visual Examination and Radiography Information
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non-
compliant by filing a Prohibited Waste Report in accordance with Nonconfor mance
Reporting and Tracking (TWCP-QP-1.1-007).

VERIFICATION THAT INCOMPATIBLE CHEMICALSWERE PROHIBITED

Section 6.0 summarizes administrative controlsin place at TA-55 that prohibit
incompatible chemicals in the waste, and measures taken to verify their absence. In
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated
for potentially incompatible chemicals in accordance with 49 Code of Federal
Regulations (CFR) Subpart C—Segregation and separation chart of hazardous materials;
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Section 177.848, Segregation of hazardous materials, and were determined to bein
compliance with this requirement.

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS
GREATER THAN FOUR LITERSIN VOLUME, OR >1% RADIONUCLIDE
PYROPHORICS

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the
gasis plumbed into the glovebox from outside the building (TWCP-4164). Occasionally,
alecture bottle may have been used for a process inside the building, but these bottles
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently,
compressed gas cylinders or containers are not expected to be in any of the TRU wastes
generated by TA-55 operations.

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox;
venting was indicated by inserting a metal wire into the valve. After May 1992, spray
cans were no longer used in gloveboxes.

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, and

(3) no sparking. Experimental results on the reactivity of LANL Direct Oxide Reduction
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from
DOR sdtsindicate the absence of “dangerous when wet materials’ and pyrophoricity in
these salts (TWCP-3730, TWCP-3731, TWCP-3732).

Verification that individual waste drums do not contain compressed gases, free liquids, or
sealed containers greater than 4 L in volume is obtained from radiography of each waste
container and visual examination of selected containers during TWCP characterization
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in
volume, or unpunctured or unvented gas containers, are removed; or else the waste
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative
controls on the prohibition of pyrophorics, see Sections 6.0 and 7.0.

VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS
(PCBs) IN THE WASTE STREAM

No PCBs were introduced into the chloride operations, based on documentation in TA-55
procedures reviewed during the AK investigation and summarized in the process inputs
listed in Table 1, Table 3, and Attachment 4. Oils used in the reviewed processes include



TWCP-AK-2.1-002,R.1 (LA-UR-00-5861)
Effective Date: 12/04/00 Page 18 of 19

10.0

11.0

vacuum pump oils and cutting fluids used for cooling purposes; none of these oils are
known to contain PCBs. All transformers known to contain PCBs have been tracked from
the time of startup of TA-55 in 1978. Whenever any transformer oil isdrained, it is
handled by a subcontractor who is wholly responsible for its disposal (TWCP-AK-2.1-
005,R.1, Section 9.0). This oil does not enter the LANL disposal operations.

VERIFICATION THAT THERE ISNO ASBESTOSIN THE WASTE

Asbestos heating mantles were never used at TA-55. Asbestos gloves were used in
glovebox operationsin P/S codes OR and RM (TWCP-4162, TWCP-4166), which are
discussed in Process Acceptable Knowledge Summary Report for Pyrochemical
Processes at TA-55 (TWCP-AK-2.1-006,R.1) and Process Acceptable Knowledge
Summary Report for Special Processing at TA-55 (TWCP-AK-2.1-007,R.1), respectively.
Asbestos-bearing transite was widely used until recently for thermal insulation, including
as a coverplate over the furnace in glovebox wells, and as part of end plates on Lindberg
furnaces (TWCP-4162, TWCP-4166). Although many Lindberg furnaces have been
replaced with newer asbestos-free furnaces, some are still in use at TA-55. The transite
would have been disposed either as metal or as ceramic and glass debris waste.

CITED PROCEDURES AND REQUIREMENTSDOCUMENTS

e 40 CFR Part 261, Subpart C—Characteristics of hazardous waste, Sections 261.21
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23
(Characteristic of reactivity), and 261.24 (Toxicity characteristic)

* 40 CFR Part 261, Subpart D—L.ists of hazardous waste, Sections 261.31 (Hazardous
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources),
and 261.33 (Discarded commercial chemical products, off-specification species,
container residues, and spill residues thereof)

* 49 CFR Subpart C—Segregation and separation chart of hazardous materials.
Section 177.848, Segregation of hazardous materials

»  Acceptable Knowledge Documentation (TWCP-QP-1.1-021)

* LosAlamos National Laboratory Transuranic Waste Characterization Sampling Plan
(TWCP-PLAN-0.2.7-001,R.3)

* Nonconformance Reporting and Tracking (TWCP-QP-1.1-007)

* Process Acceptable Knowledge Summary Report for Metal Operation Processes at
TA-55 (TWCP-AK-2.1-003,R.1)

* Process Acceptable Knowledge Summary Report for Miscellaneous Operations at
TA-55 (TWCP-AK-2.1-004,R.1)
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* Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005,R.1)

*  Process Acceptable Knowledge Summary Report for Pyrochemical Processes at
TA-55 (TWCP-AK-2.1-006,R.1)

*  Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007,R.1)

* Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028)

* Waste Acceptance Criteria for the Waste I solation Pilot Plant (DOE/WIPP-069)

» Waste Analysis at Facilities that Generate, Treat, Sore and Dispose of Hazardous
Waste (EPA/OSWER 9938.4-03)

*  Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to
the Waste I solation Pilot Plant (EPA No. NM4890139088)

» Waste Characterization Data Reconciliation with Acceptable Knowledge
(TWCP-DTP-1.2-064)
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ACCEPTABLE KNOWLEDGE ROADMAP
P/S Codes: CL, CLRD, CLS, CS, CSE, CW, CX, CXL, LD, MB, MS, PRR, PB, PUB, and SE
Copies of these documents are in the TWCP RMDC Center.
Information
TWCP Record Category
No. Code* Information Sour ce Summary Limitations
TWCP-352 B Description of plutonium Wastes from Plutonium | Document describes the Pu Document does not give
recovery processes Conversion and Scrap | residues and the various treatment | information about RCRA
Recovery Operations, | approaches used in recovering constituents introduced or
LA-11069, March 1988 | plutonium from scrap present in the processes
TWCP-614 D All TA-55 waste is defense Memo from Doug All TA-55 waste is defenserelated | None
related Sankey.
TWCP-697 C Waste management requirements | Los Alamos TRU Waste | Waste management Overview document -
to meet WIPP WAC requirements | Certification Plan for requirements to meet WIPP Generator Attachments provide
were formalized in 1984. Newly Generated TRU | WAC requirements. Generator more detailed information.
Waste, WCP-HSE7- Attachments were used to
CPL-01, R.2 describe and reference specific
(November 1984) generator procedures.
TWCP-698 B Gives Materia Type NMT Memo, NMT-7 Gives Materia Type Does not give information on
compositions WM/EC-96-032 compositions how material may fractionate
in TA-55 waste processes.
Benchmark
Environmental Corp.
Memo, AL-7193 BEC
TWCP-700 C Attachment 3 to the Los Alamos | NMT-7 Attachment, Documents controls to meet Information is not extremely
TRU Waste Certification Plan for | January 1995, WIPP WAC were implemented detailed.
Newly Generated TRU Waste, TRUWM-TAS5-CPA- | and how independent verification
R0O5 03,R00 was accomplished.
TWCP-701 C TA-55 Generator Attachmentto | TA-55 Attachment, Documents controls to meet

the TRU Waste Certification Plan
for Newly Generated TRU Waste

1987, TRU-M ST 12-
CPA-03,R00

WIPP WAC were implemented
and how independent verification
was accomplished.

Information is not extremely
detailed.

* Information Category Codes. A = formsintended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and

D = interviews, memos, and letters
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I nfor mation
TWCP Record Category
No. Code* Information Sour ce Summary Limitations
TWCP-816 D Jim Foxx Interview on Number | C.L. Foxx, Los Alamos | Waste was co-mingled with room | None
of Layers of Packaging National Laboratory trash, and was initially boxed as
low-level waste. Subsequently,
some of these waste boxes were
returned for disposal in drums as
TRU waste when on-site
radioassay results showed them
exceeding the low-level discard
limits.
TWCP-882 D Secondary Radionuclides and Memo from Jim Foxx | Lists additional radionuclidesand | Best information available, but it
(UCNI) Toxic Metalsin TA-55 TRU metal s potentially in waste, is based on worker recollection
Waste subdivided by process status code. | because other records are not
Coverstime period from 1978to | available.
the present.
TWCP-887 D Co-mingling of Defense and Memo from Jim Foxx Wastes generated from defense None
Non-Defense TRU Waste and non-defense activities were
not segregated at TA-55 through
1997
TWCP-2501 B “Backlog Waste Reassessment Rocky Flats Environ- Page WF34-10 contains results Tests were conducted on
Baseline Book, Waste Form 34" | mental Technology Site | of tests for corrosivity residues rather than on waste.
Report 1995
Cl-6/TWCP-3547 C Developmental Chloride Solvent | Procedure 462-REC, all | Describes development of chloride | Limited information on wastes
(UCNI) Extraction Process revisions line processes
Cl-7/[TWCP-3547 C Recovery and Purification of Pu | Procedure 463-REC, all | Process descriptions Describes only one portion of
(UCNI) from Direct Oxide Reduction revisions chloride line; does not address
(DOR) Salts by Chloride Anion use of RCRA-regulated solvents
Exchange
Cl-8/TWCP-3547 C Hydroxide Precipitation of Procedure 467-REC, all | Process descriptions Describes only one portion of
(UCND) Chloride Solutions Containing revisions chloride line; does not address
Organic Chemicals use of RCRA-regulated solvents
Cl-9/TWCP-3547 C Dissolution and/or Leaching of Procedure 470-CLO, Process description Describes only one portion of

(UCNI)

Various Materialsin HCI

al revisions

chloride line

* Information Category Codes. A = formsintended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and

D = interviews, memos, and letters
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I nfor mation
TWCP Record Category
No. Code* Information Sour ce Summary Limitations
CI-10/TWCP-3547 C Oxalate Precipitation of Procedure 471-CLO, Process description Describes only one portion of
(UCNI) Plutonium from Chloride all revisions chloride line
Solutions
Cl-11/TWCP-3547 C Chloride Solvent Extraction Procedure 472-CLO Process description Describes only one portion of
(UCND) chloride line; does not address
use of RCRA-regulated solvents
Cl-12/TWCP-3547 C Purification and Recovery of Procedure 473-CLO, Process description Describes only one portion of
(UCNI) Plutonium by Chloride Anion all revisions chloride line
Exchange
CI-13/TWCP-3547 C Hydroxide Precipitation of Procedure 474-CLO, Process description Describes only one portion of
(UCNI) Chloride Waste Streams all revisions chloride line
Cl-14/TWCP-3547 C Recovery of Plutonium from Procedure 476-CLO, Process description Detail only in decladding
(UCNI) Plutonium-Beryllium Neutron all revisions operation
Sources
Cl-15/TWCP-3547 C Calcination Operation for Procedure 477-CLO, Process description Describes only one portion of
(UCND) Aqueous Chloride Processes al revisions chlorideline
Cl-16/TWCP-3547 C Dicesium Hexachloro Plutonate | Procedure 478-CLO, Process description Additional step of DCHP
(UCND) al revisions precipitation used for certain
feed material only
Cl-17/TWCP-3547 C Head End Processing of Aqueous | Procedure 479-CLO, Process description Does not describe where silver
(UCND) Chloride Plutonium al revisions nitrate and potassium dichromate
are disposed of
Cl-18/TWCP-3547 C Hydroxide Precipitation of the Procedure 481-REC, all | Process description Describes only one portion of
(UCNI) Plutonium in Chloride Waste revisions chloride line
Cl-19/TWCP-3547 C Recovery of Plutonium from Procedure 482-REC, all | Process description Does not address RCRA-
(UCNI) Hydrochloric CLS-1 Solutions revisions regulated solvents
CI-20/TWCP-3547 C Decladding of PuBe Neutron Procedure 482-CLO, Process description Decladding only
(UCNI) Sources all revisions
Cl-21/TWCP-3547 C Purification and Recovery of Pu | Procedure 483-CLO, Process description Describes only one portion of
(UCNI) by Chloride Anion Exchange all revisions chloride line

* Information Category Codes. A = formsintended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and

D = interviews, memos, and letters
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I nfor mation
TWCP Record Category
No. Code* Infor mation Source Summary Limitations
Cl-22/TWCP-3547 C Radiochemical Analysisat TA-55 | Procedure 029-CST-1, | Process description Feed materia only; does not
(UCNI) RO2 address further processing
Cl-23/TWCP-3547 D Answers to questions about Interview with Jim Answersto questions on Chloride | None
(UCNI) chloride processes Foxx 8/31/99 processes
Cl-24/TWCP-3547 D Answers to questions about Interview with Jim Answers to questions on Chloride | None
(UCND) chloride processes Foxx, 9/15/99 processes. Chloride operationsline
shut down from 1992 to 1994.
Cl-25/TWCP-3547 D Answers to questions about Interview with Jim Answers to questions on Chloride | None
(UCNI) chloride processes Foxx, 9/23/99 processes, CLS-1 solvent list
Cl-26/TWCP-3547 D Answers to questions about Interview with Tim Answers to questions on Chloride | None
(UCNI) chloride processes Hayes, 1/12/00 processes
Cl-27/TWCP-3547 D Answers to questions about Interview with Tim Answers to questions on Chloride | None
(UCNI) chloride processes Hayes, 6/1/00 processes
TWCP-3730 B Pyrophoricity characterization Characterization of Hydrogen generation and None
(UCND) Direct Oxide Salts pyrophoricity of DOR salts.
(LA-CP-95-0098) Also gives reference for MSE,
ER, and Cr-containing salts.
TWCP-3731 D Sodium pyrophoricity in Memo (MST-12-ARO- | Treatment of sodium in saltsis Sodium only
pyrochemical salts 88-052) effective
TWCP-3732 C Experimental data on calcium Memo (MST-12-ARO- | Treatment of calciumin saltsis Caciumonly
pyrophoricity in salts 88-077) effective
TWCP-3943 B Procedure for Waste TA-55 Document, 406- | Contains information on waste None, but doesn’t address
Management at TA-55 GEN-R00 management proceduresin 1978 today’ s waste management
concerns
TWCP-4162 D Answersto questions about P/S | Interview with Jim Answers to questions on use of None

codes PB, PuBe, CC, MB, MS,
FF, BF, and other issues

Foxx, 10/12/00

asbestos at TA-55, non-defense
activities, and specific P/S codes in
chloride operations.

* Information Category Codes. A = formsintended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and

D = interviews, memos, and letters



TWCP-AK-2.1-002,R.1 (LA-UR-00-5861) Attachment 1
Effective Date: 12/04/00 Page5of 5
I nfor mation
TWCP Record Category
No. Code* Information Sour ce Summary Limitations
TWCP-4164 D Answers to questions about Interview with Jim Answers to questions on use of None
various P/S codes Foxx, 10/16/00 silver, disposal of ash and resins,
and use of gases.
TWCP-4166 D Answersto questions about P/S | Interview with Jim Answers to questions on use of None
codes DO, EV, HP, CF, OR, RM, | Foxx, 10/17/00 chromium and silver, RCRA
PY metalsin cement, ashestosin
furnaces and gloves, and disposal
of spray cans used in gloveboxes.
TWCP-4167 D Answers to questions about Interview with Jim Segregation of non-defense wastes | None
segregation of non-defense Foxx, 10/18/00 began on 27 August 1998;
wastes; leachability of silver from analytical data show that silver in
ash; use of potassium dichromate ash is below limits of regulatory
in chloride operations concern; potassium dichromate—
and not potassium chromate—was
used in chloride titrations
TWCP-4168 D Discussion of applicability of P- | Interview with Jim PO15 is not applicable for the None
listing to beryllium in Pu-Be Foxx, 10/20/00 PuBe sources for several reasons
sources

* Information Category Codes. A = formsintended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and

D = interviews, memos, and letters
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MAP OF TA-55

Note: The Plutonium Facility, Building PF-4, is labeled PF-4 on this map.
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TIMELINE FOR CHLORIDE OPERATIONS

1082 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Present

CL 1985 D007, D008, D009 1990
.— - m e m m | oe— o m —.

1982 1992
CLRD @ = m — = o — = DRLPOOP L e

1982 D007, D008, DO0Y, DO19, D021, 1994 199
D022, D039, F002, FO03 Present
CLS @ - - — - e e s e— e e e e E——e e e—— e e e— e e Pe— )

s 1984 D007, D008, D009 1990 1994
r— — — — — —— ®

e 1985 D007, DO08, DO0Y, D039, [F002 1992 1994
o — - - — - —es —e s —-— - @

D007, D008, DODY, DO11, D019, D021, D022, Present
1982 D039, FO02, F003 1994 1996
cw @— - - — - m e e n e——m e ek e e e — == — == e e e e e e e e e i)

1984 5007 D00 1990 1994

CX .____._’_.____. ")

*D008, * D011

D007, D008, D009, D019, DOR1,

1994
CXL e 2l D022, DO39, FO02, FO03

Present
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LD

MB

MS

PRR

1982

1983

Attachment 3

NOTE: See Section 4 for details of RCRA code applicability to waste types generated under each P/S code.

* Silver (D011) was not used in chloride operations after 1992. However, to be conservative, the applicability of this code is extended through 1993, a year
after cessation of its use. Leaded gloves (D008) were discarded in a separate waste stream after 1992, still under the originating P/S code.

Page 2 of 3
TIMELINE FOR CHLORIDE OPERATIONS (continued)
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Present
1988 1990 1992
‘ D007, DOY8, D009 ‘
o - - _8__‘
1986 | D007, D008, DODY 1990
o - - - -9
1985 D007, D008, D009 1990
@ -+ — "L —@
12/84 12/86
| D007, D008, DOO9
- - —‘
1993 | D007, D009 1996
1988 D007, D008, D009 11994 . Present
1985 D007, D008, D009, D039, FO02 1992 1994
“ - - - - - - - - - @
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TIMELINE EXPLANATION

@ 9 The P/S code is established in either the P/S
diagrams or in both (or all) revisions of the
procedures designating the start and end dates
(e.g., Rev. 0to Rev. 1; or Rev. 0 to Rev. 5)

o= m e e - The P/S code is not identified in the procedure,
but the process description matches the P/S code
and the description in previous or later revisions of
the same procedure.

@-—=—====m=====@ Extrapolate out two(2) years beyond the last
procedure to next possible review date.

o = = =— = =@ Time period based on subject matter expert
comments.
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PROCESSINPUTSAND OUTPUTS
Process | nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) Chemicals/Reagents Product Waste Stream’ | Codes’ | References’®
CL Crucible Processing Crucibles Hydrochloric acid Pu-enriched 1) Crucible pieces | D007, |Cl-26/ TWCP-
solutionsto P/S to cement fixation | D008, |3547
codes SE or CX (or on occasion, D009
(chlorideline) debris waste)
(hydroxide cake) for .
further processing; 2) Debris waste
P/S code SP (nitrate
line); vault
CLRD Aqueous Chloride R&D | See Table 1 Hydrochloric acid, other | Pu-enriched Debris waste D007, |C1-6/ TWCP-
chemicals depending on | solutions to vault; D008, |3547
R& D projects hydroxide cake D009
CLS Accountable CLS Analytical laboratory | Magnesium hydroxide, hydroxide cake to Debris waste; F002, |Cl-15, CI-20,
Chloride Solutions sample residues potassium hydroxide, vault or to P/S code | solutionsto cement | FO03, [ C1-22, CI-25,
sodium hydroxide CXL fixation D007, [Cl-27 (dlin
D008, |TWCP-3547)
D009,
D019,
D021,
D022,
D039
CSs Chloride Solutions P/S codes CX and SE, | Oxalic acid, Pu oxide to vault, Debris waste D007, |Cl-26/ TWCP-
various other feed hydroxylamine hydroxide cake to D008, |3547, TWCP-
materials (see Table 1) | hydrochloride, potassium | vault or to P/S code D009 4166, TWCP-
fluoride, sodium Ccw 4167
hydroxide, sodium
bicarbonate, bromocresol
purple, silver nitrate,
potassium dichromate,
argon gas, aluminum
chloride
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Process | nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) Chemicals/Reagents Product Waste Stream’ | Codes’ | References’®
CSE Chloride Solvent P/S codes CX, CSE, Hydrochloric acid, oxalic | Pu oxide to vault; 1) Debriswaste F002, C1-8, C-11,
Extraction various other feed acid, hydroxylamine hydroxide cake to 2) Liquids absorbed D007, |CI-26, Cl-27
materials (see Table 1) | hydrochloride, potassium | vault ; S D008, |(dlin
fluoride, calcium invermiculite D009, |TWCP-3547),
carbonate, sodium 3) Hydroxide cake | D039 | TWCP-4166,
hydroxide, sodium after filtration to TWCP-4167
bicarbonate, bromocresol cement fixation or
purple, silver nitrate, to vault
potassium dichromate,
argon gas, aluminum
chloride, Tetrachloro-
ethylene, TBP
CwW Caustic Waste P/S codes CLS, CSE, | Calcium or sodium or P/S code HCD Debris waste F002, ClI-25, Cl-26,
other chloride potassium hydroxide (nitrate line) F003, Cl-27 (dl in
solutions (hydroxide cake) or D007, | TWCP-3547)
vault D008,
D009,
D011,
D019,
D021,
D022,
D039
CX Chloride Anion P/S codes PTP, PK, Hydrochloric acid, oxalic | P/S codes SP or 1) Piecesleft after | D007, |C1-7, C1-8,
Exchange PRR, OR, EXT, SS acid, hydroxylamine HCD (nitrateline) | filtration to cement | D008, | Cl-10, Cl-12,
hydrochloride, potassium | (hydroxide cake); fixation or debris D009, |Cl-17,C1-18,
fluoride, calcium Pu oxide to vault waste D011 Cl-21, ClI-27
carbonate, sodium 2) lon exchange @@l in TWCP-
hydroxide, sodium . 3547),
bicarbonate, bromocresol ][?)?a?(‘)tno cement TWCP-4166,
purple, silver nitrate, TWCP-4167
potassium dichromate, 3) Debriswaste
argon gas, aluminum
chloride, sodium nitrite
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Process | nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) Chemicals/Reagents Product Waste Stream® | Codes’ | References’®
CXL Experimental Chloride | SeeTablel; noteno |Hydrochloric acid, oxalic | P/ScodesRB, SP, [ 1) Piecesleft after | FOO02, C1-7, CI-10,
Extraction Line RCRA-regulated acid, calcium carbonate, | CR, LR, DS, or NR | filtration to cement | FOO3, Cl-12, CI-13,
solvents used after magnesium hydroxide, (al nitrate line) fixation or to debris | D007, | Cl-15, CI-16,
1992. potassium hydroxide, (hydroxide cake); waste D008, |[C1-18, CI-19,
sodium hydroxide, recycle back or 2) lon exchange D009, |Cl-21,CXL-
bromocresol purple, continue through resins to ceme%lt D019, [25(dlin
ferrous chloride, stannous | chloride process; fixation or to debris D021, |TWCP-3547)
chloride, calcium vault D022,
fluoride, sodium nitrite, 3) Debris waste D039
cesium chloride, argon
gas, aluminum chloride
LD Chloride Leach & P/S code SS; also see | Hydrochloric acid P/S code CX 1) Piecesleft after | D007, |C1-9, Cl-26
Dissolution Tablel (chlorideline); SP | filtrationto cement | D008, | (bothin
(nitrate line) fixation (or D009 TWCP-3547)
(hydroxide cake); occasionally, debris
Pu oxide to vault waste)
2) Debriswaste
MB Nitric Dissolution of Molten salts Hydrochloric acid, nitric | P/S codes CS, CW, | Debris waste D007, |Cl-26/ TWCP-
Molten Salts acid CX, or SE (chloride D008, |3547
line), or as D009
hydroxide cake to
P/S codes LR or PS
(nitrate line)
MS Molten Salts Purification | Molten salts Hydrochloric acid P/S code SE Debris waste D007, |Cl-26/ TWCP-
Dissolution (chlorideline); Pu D008, |3547
oxide to vault; D009
hydroxide cake to
vault or to P/S code
SE




TWCP-AK-2.1-002,R.1 (LA-UR-00-5861)

Attachment 4

Effective Date: 12/04/00 Page4 of 5
Process | nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) Chemicals/Reagents Product Waste Stream’ | Codes’ | References’®
PB Pu-Beryllium Source Pu-Be sources Hydrochloric acid, P/S codes CXL 1) Metd cladding to | D007, | CI-20, CI-21
Recovery sodium nitrite, DCHP, (recycle back metals waste stream | D008, | (bothin
oxalic acid, potassium through chloride 2) Pieces left after D009 TWCP-3547)
hydroxide, silver nitrate, | line); P/S codes filtration to cement
hydroxylamine HCD, CD (nitrate fixation
hydrochloride, line) (hydroxide
bromocresol purple, cake) 3) Debris waste
sodium bicarbonate,
potassium dichromate,
hydrofluoric acid,
calcium carbonate,
stannous chloride,
aluminum chloride
PRR Pyrochemical Residue | SeeTablel1 Hydrochloric acid, oxaic | P/Scodes CX, CXL | 1) Piecesleft after | D007, | C1-7, ClI-15,
Recovery acid, calcium carbonate, | (chlorideline); P/IS | filtration to cement | D009 Cl-19, Cl-21
magnesium hydroxide, code SP (nitrate fixation @@l in TWCP-
potassium hydroxide, line) (hydroxide 2) lon exchange 3547)
sodium hydroxide, cake), vault resins to ceme%lt
bromocresol purple, fixeti
. ixation
argon gas, aluminum
chloride 3) Debriswaste
PUB Pu/Be Source Recovery | Pu-Be sources Hydrochloric acid, P/S codes CXL 1) Metal cladding to | D007, | Cl-14, CI-20,
sodium nitrite, DCHP, (chlorideling); PIS | metals waste stream | D008, | Cl-21(all in
oxalic acid, potassium codes HCD, CD 2) Pieces left after D009 | TWCP-3547)
hydroxide, silver nitrate, | (nitrate line) filtration to cement
hydroxylamine (hydroxide cake); fixation
hydrochloride, vault
bromocresol purple, 3) Debriswaste
sodium bicarbonate,
potassium dichromate,
hydrofluoric acid,
calcium carbonate,
stannous chloride,
aluminum chloride
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Process | nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) Chemicals/Reagents Product Waste Stream® | Codes’ | References’®
SE Solvent Extraction P/S codes PK, LD, Hydrochloric acid, oxalic | P/S code CS 1) Debriswaste F002, C1-8, C1-11,
Cs, PTP acid, hydroxylamine (chlorideline) or - D007, |CI-26, Cl-27
hydrochloride, potassium | vault ,23 \';;?:;i‘iiﬁ‘t’;orbed D008, | (all in
fluoride, calcium D009, |TWCP-3547),
carbonate, sodium D039 | TWCP-4166,
hydroxide, sodium TWCP-4167
bicarbonate, bromocresol
purple, silver nitrate,
potassium dichromate,
argon gas, aluminum
chloride, Tetrachloro-
ethylene, TBP, CMPO

1 All PIS codes generate routine laboratory debris waste consisting of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal containers, brushes,
and small tools. Leaded gloves may also be generated and are segregated.

2 Seediscussion in Section 4.0 for details on the applicability of the RCRA codes listed in this column. The RCRA hazardous waste codes listed apply to the
solid TRU waste only and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting
treated waste stream is evaluated for hazardous waste constituents and assigned the applicable EPA hazardous waste codes. All P/S codes have the potential to
generate leaded gloves. The gloves are segregated from other metal debris waste and are assighed EPA hazardous waste code D008 under the originating P/S

code.

® Refer to the Acceptable K nowledge Roadmap in Attachment 1. References listed as Cl-nn (where nnisa 1- or 2-digit number) are in TWCP-3547.
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Simplified Process Flow Diagram
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Note: Thisindex indicates the main process AK summary report and report section that covers

each P/S code mentioned in this report.
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ACL Anaytica Chemistry Laboratory | Miscellaneous Operations  3.4.4, Att. 4
AO Assembly Operation Metal Operation Processes 3.4.3, Att. 4
ARI ARIES Metal Operation Processes 3.4.3, Att. 4
BA Basement |sopress Metal Operation Processes 3.4.2, Att. 4
BC Physical Properties Metal Operation Processes 3.4.2, Att. 4
BT Burst Testing Metal Operation Processes 3.4.3, Att. 4
CA Casting Metal Operation Processes 3.4.2, Att. 4
CF Cement Fixation Nitrate Operations 345 Att. 4
CN C-N-O Analysis Metal Operation Processes  3.4.1, Att. 4
(6(0) Comminution Metal Operation Processes 3.4.1, Att. 4
CT Compatibility Testing Metal Operation Processes 3.4.1, Att. 4
DA Alloy Development Metal Operation Processes 3.4.2, Att. 4
DOP Detector Oxide Preparation Metal Operation Processes 3.4.2, Att. 4
DT John Ward R&D Metal Operation Processes 3.4.2, Att. 4
EL Element Loading Metal Operation Processes 3.4.1, Att. 4
ELW Experimental Laser Welding Metal Operation Processes 3.4.3, Att. 4
EM Electron Microscopy Metal Operation Processes 3.4.2, Att. 4
ER Electrorefining Pyrochemical Processes 3.4.4, Att. 4
EVAC Evacuation and Bake Out Metal Operation Processes 3.4.3, Att. 4
FF Fuel Fabrication Metal Operation Processes 3.4.1, Att. 4
FSPF Special Furnace Operation Metal Operation Processes 3.4.3, Att. 4
Gl Pellet Grinding & Inspection Metal Operation Processes 3.4.1, Att. 4
HG Pu Removal by Mercury Metal Operation Processes 3.4.2, Att. 4
HP Cement Fixation Nitrate Operations 345 Att. 4
ID Immersion Density Metal Operation Processes 3.4.1, Att. 4
IN Inspection Metal Operation Processes 3.4.2, Att. 4
ITF Impact Test Facility Metal Operation Processes 3.4.2, Att. 4
ITF4 Impact Test Facility Metal Operation Processes 3.4.2, Att. 4
JA Gas |sostatic Press Metal Operation Processes 3.4.2, Att. 4
KBTF Kolsky Bar Test Facility Metal Operation Processes 3.4.3, Att. 4
MA Machining Metal Operation Processes 3.4.2, Att. 4
MBC Crystal Metal Operation Processes 3.4.3, Att. 4
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P/S Code P/S Name Process AK Summary Report and Report Section*
ME Metallography Miscellaneous Operations  3.4.10, Att. 4
MOX Mixed Oxide Fuel Production Metal Operation Processes 3.4.1, Att. 4
MW Metal Working Metal Operation Processes 3.4.2, Att. 4
OB Oxide Blending Metal Operation Processes 3.4.1, Att. 4
om | OxygenToMetd Ratio Metal Operation Processes  3.4.1, Att. 4
Determination
OR Direct Oxide Reduction Pyrochemical Processes 3.4.2, Att. 4
PAF Passivation Furnaces Nitrate Operations 34.1, Att. 4
PCH Plasma Chemistry Metal Operation Processes 3.4.2, Att. 4
PD Pit Disassembly Metal Operation Processes 3.4.2, Att. 4
PE Sputtering Process Metal Operation Processes  3.4.2, Att. 4
PF Plutonium Surfaces Metal Operation Processes 3.4.2, Att. 4
PH Thermal Hydride/Dehydride Metal Operation Processes  3.4.2, Att. 4
PIG Welding Metal Operation Processes  3.4.3, Att. 4
RAP Research Alloy Preparation Metal Operation Processes  3.4.3, Att. 4
RAP2 Research Alloy Preparation Metal Operation Processes  3.4.3, Att. 4
RL Radiochemical Coating Metal Operation Processes  3.4.2, Att. 4
RM Reduction to Metd Special Processing gjg 2364 34.7,348,
RS Pellet Sintering Metal Operation Processes 3.4.1, Att. 4
SP Scrap Dissolution, G438 Nitrate Operations 34.2 Att. 4
SRL Special Recovery Line Metal Operation Processes 3.4.2, Att. 4
SS Salt Stripping Pyrochemical Processes gjg 2344 345,347,
Tigr | [hermally-Induced Gallium Metal Operation Processes  3.4.3, Att. 4
Removal
UA Uranium Fabrication Metal Operation Processes 3.4.2, Att. 4
VD Vapor Degreaser and Sand Blasting | Metal Operation Processes  3.4.2, Att. 4
WE Welding Metal Operation Processes 3.4.2, Att. 4
WLT Welding Leak Test Metal Operation Processes  3.4.3, Att. 4
WM Waste Management Miscellaneous Operations  3.4.9, Att. 4

* Process AK summary reports. Metal Operation Processes (this report), Miscellaneous Operations (TWCP-AK-2.1-
004,R.1), Pyrochemical Processes (TWCP-AK-2.1-006,R.1), and Special Processing (TWCP-AK-2.1-007,R.1)
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY
Waste Generating Process: Metal Operations

P/S codes: AO, ARI, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, ELW, EM, EVAC, FF,
FSPF, GI, HG, ID, IN, ITF, ITF4, JA, KBTF, MA, MBC, MOX, MW, OB, OM, PCH,
PD, PE, PF, PH, PIG, RAP, RAP2, RL, RS, SRL, TIGR, UA, VD, WE, WLT

Type of waste gener ated:

Retrievably stored and newly generated, mixed and non-mixed debris.
Site: LANL

Facility Mission (including defense and non-defense programs):

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and
scraps generated from operations at various LANL facilities and other DOE sitesin the defense
complex. The recovered plutonium is converted into pure plutonium feedstock. These
manufacturing and recovery operations, associated maintenance operations, and TA-55
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris
generated at TA-55. The scrap and residues are processed to recover as much plutonium as
practicable before disposal. Wastes from metal operations are generated from plutonium recovery
and purification for defense and non-defense programs; these wastes are generated and produced
in the same rooms and gloveboxes and so were not segregated until August 27, 1998.

Area(s) or building(s) wherethe process waste was gener ated (including operations
carried out in those ar eas):

TA-55 Plutonium Facility, Building PF-4, rooms 115, 124, 125 and 126 (reactor fuel
development activities) and rooms 38 East, 113, 114, 201E, 305, 306, 308, 309, 319 and 327
(other metal operation processes). Plutonium operations included preparing ultra-pure plutonium
metal, alloys, and compounds; preparing specific alloys on alarge scale; determining high
temperature thermodynamic properties of plutonium; and disassembling compounds for
inspection and analysis.

Description of the process waste (physical form and typical content description):

Solid TRU waste from metal operation processes consists primarily of graphite and debris waste,
including cellulosic, ceramic, plastic, rubber, metal, and glass debris. Typical debrisitems are
rags, gloves (leaded and non-leaded), small tools, steel storage containers, magnesium oxide
crucibles, HEPA filters, paper, cardboard, strain gauges, plastic items, and scrap stainless steel.

Solid TRU waste from reactor fuel development processes. tungsten carbide and hardened steel
press dies, diamond or aluminum oxide grinding wheels, HEPA filters, rubber, wood, paper,
rags, cardboard, glass vials, balances, steel and brass storage containers, ceramic, graphite,
magnesium oxide crucibles, vacuum pumps, graphite trays, tungsten trays, molybdenum trays,
thermocouples, heating elements, non-leaded gloves, and stainless and hardened steel balls.
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Description of the waste-gener ating process.

The overall defense-related goal of the metal operation processesis to cast and machine
plutonium metal. Reactor fuel development is also part of metal operation processes.

Process feed:

Plutonium metal or metal alloys and oxides, disassembled weapons components (pits), other
actinide metals or metal alloys and oxides, reactor fuel pellets.

Radioisotopic content of the waste:

Variety of uranium and plutonium material types with different well-defined isotopic
compositions; various radionuclides used as sources, including Am-241, Am-243, Ce-144,
Cm-44, Pa-231, Np-237, Th-232, Th-232 enriched in Th-230, U-233, and depleted uranium.
Am-41, Np-237, and U-234 may be present at detectable concentrations as decay products of
their plutonium precursors.

RCRA ConstituentsEPA Hazardous Waste Numbers:

* D004 (arsenic): P/S code PE (1984-1985 only)

* DO007 (chromium): P/S code PCH

» D008 (lead materias): P/S codes BT and KBTF

« D008 (leaded gloves until May 1992): P/S codes BA, BC, CA, DA, DOP, IN, JA, MA, MW,
PCH, PE, PF, PH, RL, UA, VD, WE

» D022 (chloroform): P/S code FF
« D035 (methyl ethyl ketone): P/S code MA

» D040 (trichloroethylene): P/S codes EL, FF, and MA (for MA, applies from 1979-1992 and
from February 2000—present)

* F002: P/S code DA dueto use of Freon TF
* F002: P/S code MA due to use of Freon TF and trichloroethylene
» FO005: P/S code MA due to use of methyl ethyl ketone

* NoK or P codes apply
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Process waste volume (if known):

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into
similar material types and packaged in waste containers. Waste containers are segregated into
waste streams in the Sampling Plan, and waste stream volumes are reported in that document.

Y ear s of generation for the process waste: 1979—present



TWCP-AK-2.1-003,R.1 (LA-UR-00-5860)
Effective Date: 12/04/00 Page 1 of 32

1.0

2.0

PROCESS ACCEPTABLE KNOWLEDGE SUMMARY REPORT FOR
METAL OPERATION PROCESSES AT TA-55

INTRODUCTION

All transuranic (TRU) waste must be sufficiently characterized and certified beforeit is
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection
Agency (EPA) alows use of acceptable knowledge (AK) for waste characterization. EPA
uses the term AK in its guidance document, Waste Analysis at Facilities that Generate,
Treat, Store and Dispose of Hazardous Waste. Attachment B, Waste Analysis Plan, to the
Hazardous Waste Facility Permit Issued to the Waste Isolation Pilot Plant (EPA No.
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should
be obtained and documented.

This process AK summary report was prepared in accordance with Acceptable
Knowledge Documentation (TWCP-QP-1.1-021,R.5). The primary purpose of this report
isto systematically organize, evaluate, and summarize detailed AK information about
individual processes used by one of the TRU-waste generators at Los Alamos National
Laboratory (LANL). By doing so, this report provides detailed technical support for one
or more waste stream AK summary reports that include these process wastes.

METHODOLOGY USED TO SEARCH FOR AK RECORDS

The AK search for the information related to Technical Area (TA)-55 waste streams
resulting from metal operation processes covered:

* Review of the Los Alamos National Laboratory Transuranic Waste Characterization
Sampling Plan (TWCP-PLAN-0.2.7-001,R.3) (Sampling Plan) that includes
information regarding all TRU waste streams

* Review of documents related to waste generation and waste management activities at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

» Interviews with personnel involved with waste generation and waste management at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

NOTE: Much of the AK information related to metal operationsis contained in
Transuranic Waste Characterization/Certification Project (TWCP) Record No.
TWCP-3541. Individual documents in this record have been assigned a
separate identifier, MET-nn, where nn is a sequential 1- or 2-digit number.
This referencing nomenclature is used throughout this report and its
attachments.

» Analysesof individual processes generating waste, and evaluations of the potential for
Resource Conservation and Recovery Act (RCRA)-regulated constituents to be
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present in the process wastes, based on subject matter expert (SME) interviews and
any available data

The TWCP Records Management/Document Control (RMDC) Center contains copies of
the documents referenced in this report. Any Unclassified Controlled Nuclear Information
(UCNI) will be contained in these records, and will not be included in this report. Such
records are identified as UCNI in the Acceptable Knowledge Roadmap (Attachment 1).

This process AK summary report is part of a set of closely related reports about TRU-
waste generating activities at TA-55. For convenience in organizing AK for plutonium
processing at this facility, the processes were categorized into six arbitrary operational
areas. The multiple processes in each area are then described in detail in the following six
process AK reports for plutonium:

* Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55
(TWCP-AK-2.1-002)

*  Process Acceptable Knowledge Summary Report for Metal Operation Processes at
TA-55 (TWCP-AK-2.1-003) [this report]

* Process Acceptable Knowledge Summary Report for Miscellaneous Operations at
TA-55 (TWCP-AK-2.1-004)

*  Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005)

* Process Acceptable Knowledge Summary Report for Pyrochemical Processes at
TA-55 (TWCP-AK-2.1-006)

*  Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007)

Each process AK report contains information on multiple individual processes that are
assigned unique identifiers called process/status (P/S) codes. For example, metal
operation processes include 48 individual processes that are each assigned a P/S code, as
listed on the cover page of this report. The search and compilation of AK information was
based on P/S code because that is the most detailed level of processinformation generally
recorded in waste generation records. The process AK reports frequently cross-reference
one another because P/S codes in one operational area often provide the material feed for
P/S codes in another area. An index of P/S codes cited in this process AK report follows
the list of acronyms; thisindex lists process descriptions and the primary process AK
report in which that P/S code is discussed.
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3.0

DESCRIPTION OF THE PROCESSWASTE

The following sections describe processes used in metal operation processing, and
identify the resulting wastes as well as outputs that are sent to other operations, such as
nitrate operations, for further processing.

3.1

3.2

Facility and Mission

The TA-55 Plutonium Facility (Building PF-4) recovers Pu from scrap and
residues generated throughout the U.S. Department of Energy (DOE) defense
complex, and processesit into pure plutonium oxide for conversion to metal and
other products. A LANL site map and a detailed map of the buildings at TA-55,
including Building PF-4, are shown in Attachment 2.

Most processesin metal operations were solely defense-related (TWCP-614,
TWCP-4162). Exceptions are the majority of activitiesin the reactor-fuel
fabrication program that was active from 1979 to 1997, and ongoing non-defense
research and development (R& D) activities. However, wastes from various
processes were not segregated by funding source, waste-generating process, or
waste-generating location (e.g., room or glovebox) until recently (August 27,
1998), but rather were segregated and packaged based on waste type (TWCP-887,
TWCP-4162, TWCP-4167). Consequently, a single waste container often contains
wastes from multiple processes. Some debris waste was also co-mingled with
room trash related to these same operations (both defense and non-defense), and
was initialy boxed as low-level waste (LLW). Subsequently, some of these waste
boxes were returned for disposal in drums as TRU waste when on-site radioassay
results showed them exceeding the low-level discard limits (DLs) (TWCP-816).

Waste Physical Form and Waste Content Description

Wastes generated during metal operation processes consist primarily of debris
wastes, and wastes entered into the cement fixation process or sent to the
Radioactive Liquid Waste Treatment Facility (RLWTF) at TA-50, are covered by
this process AK report. General debris waste consists of cellulosic materials (for
example, paper, cloth), plastics, (for example, gloves, tape, labware), rubber,
metal, and glass debris.

* Process waste from the reactor fuel development operations: tungsten carbide
and hardened steel press dies; diamond or aluminum oxide grinding wheels,
high-efficiency particulate air (HEPA) filters; rubber; wood; paper; rags,
cardboard; glass vials; balances; steel and brass storage containers; ceramic,
graphite, and magnesium oxide crucibles (crucible waste out of P/S code CN),
vacuum pumps, graphite and molybdenum trays, thermocouples; non-leaded
gloves; and stainless and hardened steel balls.
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3.3

34

* Process waste from on-going metal operations include rags, graphite, gloves
(leaded and non-leaded), steel storage containers, graphite and tantalum
crucibles, HEPA filters, paper, cardboard, plastic items, and scrap aluminum
and stainless steel.

* Process waste from developmental metal operationsinclude rags, gloves
(leaded and non-leaded), HEPA filters, paper, cardboard, strain gauges, plastic
items, and scrap stainless stedl.

These debris items are contaminated with small amounts of radioactive and
chemical substances from metal operation processes.

Woaste Volume and Time Period of Waste Generation

This report covers waste streams generated from 1979, when metal operation
processes first began, to the present. Wastes from the metal operation processes
have different associated RCRA codes depending on the time period during which
they were generated. The P/S codes, their time period of generation, and
corresponding RCRA codes are shown graphically in Attachment 3, Time Lines.

Waste volumes for each P/S code have not been tracked. Instead, waste items are
segregated into similar material types and packaged in waste containers. Waste
containers are assigned to waste streams in the Sampling Plan, and waste stream
volumes are reported in that document.

Woaste Generation Processes

The following subsections describe the generation of waste by metal operation
processes.

Manufacturing and research operations performed at TA-55 in the production of
plutonium also generate plutonium-contaminated scrap and residues. The metal
operation processes contribute to these scrap and residue wastes. These residues
are processed to recover as much plutonium asis practical (TWCP-352). TA-55
has extensive capabilities for the extraction and recovery of plutonium from
residues and scraps generated from operations at various LANL facilities and
other DOE sites. These recovery and manufacturing operations, associated
maintenance operations, and TA-55 plutonium research are the sources of TRU
waste generated at TA-55.

Detailed information about the TA-55 plutonium recovery processes can be found
in Waste from Plutonium Conversion and Scrap Recovery Operations
(TWCP-352). A full-block flow diagram for plutonium processing and waste
management at TA-55 isgiven in reference TWCP-886.
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Metal operation processes can be divided into three categories:

* Reactor fuel development processes (Section 3.4.1)

* On-going metal operation processes conducted since TA-55 began operations
(Section 3.4.2)

* Developmental metal operations that were developed recently (Section 3.4.3)

Processes included in each of these three categories are described below.
Timelines for these processes are shown Attachment 3. A complete listing of P/S
codes for metal operation processes, their descriptions, feed materials, and inputs
and outputs is found in Attachment 4. A smplified process flow diagram for
metal operationsisfound in Attachment 5.

34.1

Reactor Fuel Development (P/S codes CN, CO, CT, EL, FF, GlI, ID,
MOX, OB, OM, RS)

Procedures for reactor fuel development activities reviewed during the
AK search did not have P/S codes assigned to them. However, SME
input provided assignment of P/S codes to these procedures (references
MET-1 through MET-38 and MET-59 [all in TWCP-3541]). The
descriptions below are based on SME input, as indicated in the text and
in Attachment 4.

Enriched uranium oxide, depleted uranium oxide, and/or Pu oxide feeds
were blended and mixed with graphite and stearic acid. Stearic acid was
used to keep the material from sticking during milling. The blended
oxide was then pressed into briquettes. This operation was performed
under P/S code OB. Small pieces of briquette and powder |eft after
pressing were sent to the vault or to recovery.

The briquettes produced under P/S code OB were transferred to P/S code
RS for carbothermic reduction. In this process the Pu or uranium oxide
were reduced to the carbide form, resulting in the removal of most
carbon and nearly all oxygen from the material, and in the
decomposition of the stearic acid. The carbide briquettes were then
transferred to P/S code CO.

A jaw crusher was used to reduce the size of the carbide briquettesin
preparation for pulverizing in P/S code CO. The crushed material was
mixed with 0.2 wt. % stearic acid and polyethylene glycol. A vibratory
mill pulverized the crushed material to 325 mesh. Nickel powder at a
concentration of 2000 ppm was added to the pulverized carbide as a
sintering aid. This material was sent back to P/S code RS.
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The carbide powder was pressed into pellets under P/S code RS. These
pellets were then loaded into molybdenum trays. The trays were placed
in afurnace at 450°C to burn off the stearic acid and polyethylene
glycol. Small amounts of MolyK ote were used for hand pressing of
pellets. The pellets were sintered in an argon-hydrogen atmosphere at
1600°C. Sintered pellets were transferred to P/S code Gl.

Pellets were inspected to meet specification (P/S code Gl). Out-of-
specification material was ground to specification with either diamond
or aluminum oxide grinding wheels. A final inspection was performed
on these pellets with a hand micrometer, which was later replaced by a
laser micrometer. Those pellets that met final inspection specifications
were transferred to P/S code EL. Those that did not were sent to the
vault for recovery. Sample pellets were collected for chemical analysis
(P/S code ACL), carbon-nitrogen-oxygen (C-N-O) analysis (P/S code
CN), compatibility testing (P/S code CT), immersion density
measurements (P/S code ID), metallographic inspection (P/S code ME),
and/or determination of the oxygen to metal ratio (P/S code OM). (P/S
codes ACL and ME are discussed in TWCP-AK-2.1-004,R.1.)

Fuel pellets were loaded into fuel elements under P/S code EL. Pellets
were placed into “V” troughs made of 1-inch x 1-inch V-shaped
stainless steel and aluminum for measurement of fuel pellet dimensions.
After the dimensiona analysis, the pellets were transferred into another
glovebox through a one-inch port. Maintenance of a differential pressure
between gloveboxes, with lower pressure in the glovebox where
dimensional analysiswas done, ensured the cleaniness of the glovebox
in which the fuel cladding was added. The fuel pellets were transferred
into the cladding glovebox through the port. Cladding tube was held in a
lathe while the pellets were pushed into the cladding with a pushrod. A
stainless steel shroud tube was placed in the cladding tube prior to
insertion of the pellets. A spring and end cap were placed in the open
end of the cladding tube, and atungsten inert gas (TIG) weld was made
at the joint between the end cap and the cladding. Cladding, spring, and
end cap were stainless steel. Bonding of the fuel was done with either
helium or sodium. Scrap sodium was dissolved in Dowanol 80.

A cleaning machine was used outside the glovebox for cleaning the
different tubing prior to loading. The cleaning solution was ethanol,
water, and amild caustic or acid. Any waste generated from this
operation would not be TRU waste. These operations took placein
Room 124 from 1979 until 1994.

In February 1988, P/S codes CN, CO, CT, EL, GI, ID, OB, OM, and RS
for reactor fuel development became P/S code FF, marking the change
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from carbide fuels to nitride fuels. All processes under the old P/S codes
should have remained the same under P/S code FF. Molybdenum
equipment was replaced with tungsten equipment. No changes occurred
in the chemicals used in the processes except for removal of the nickel
sintering aid. Defense-related SP100 reactor fuel wastes were segregated
from al other wastes.

From 1988 to 1989, P/S code MOX was set up to fabricate mixed oxide
(MOX) fuel. Researchers from Hanford were the principal personnel
involved in the work. Only a small amount of LANL waste was
generated under this P/S code; the remainder was segregated as Hanford-
generated waste. Zinc stearate was used as an anti-sticking agent during
blending.

Starting in 1996 and continuing to the present time, LANL began work
on MOX fuel under P/S code FF. As aresult of the current effort in
MOX fuel development, the issue of gallium removal became important.
Early thermal gallium removal was the precursor to Thermally Induced
Gallium Removal under P/S code TIGR (see section 3.4.3.11).

Some R& D effortstook place under P/S code FF. Microspherical fuel
R&D was conducted mostly in a fumehood, not in a glovebox, and the
waste generated from this operation would be low level. The
microspherical fuels work involved the use of graphite, depleted
uranium, sugar, surfactants, and ethylene glycol, which were mixed with
water to form aglurry. This slurry was sprayed or injected into
supercooled hexane or chloroform in order to form frozen microspheres.
The microspheres were then freeze-dried before being introduced into a
glovebox where they were sintered. Some of the depleted uranium
microspheres were discarded in cemented waste.

Uranium residues and scrap from the reactor fuel development program
had several disposal paths (MET-75/TWCP-3541). Most of the highly-
enriched uranium nitride fuel went to the Y-12 Plant at Oak Ridge
National Laboratory in Tennessee, and some remaining materia in the
TA-55 vault will also be sent there in the near future. However, the Y-12
Plant will not accept this material in the form of scrap or excess because
of its Pu contamination, nor will the Y-12 Plant take depleted nitride
pellets due to the low uranium enrichment. Consequently, those items
have been oxidized and blended as necessary, canned, and stored in the
vault. Depleted nitride material used for development was burned and
discarded in acement matrix. Earlier carbide fuels were sent to
Savannah River Site for recovery. MOX material is being consolidated
and packaged for shipment and recovery at the Savannah River Site.
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34.2

Acetone was used outside the glovebox, and ethanol was used inside the
glovebox. Trichloroethylene was used as a lubricant for an Isomet cut-
off saw.

Waste materials generated from the reactor fuel development program
included: tungsten carbide and hardened steel press dies; diamond or
aluminum oxide grinding wheels; HEPA filters; rubber; wood; paper;
rags,; cardboard; glass vials; balances; steel and brass storage containers;
ceramic, graphite, and magnesium oxide crucibles (crucible waste out of
P/S code CN), vacuum pumps, graphite, tungsten and molybdenum
trays; thermocoupl es; heating elements; non-leaded gloves; and stainless
and hardened steel balls.

On-Going Metal Operation Processes
3421 P/S Code BA: Basement Isopress

The Autoclave Hot Isostatic Press (HIP) uses high pressure
and high temperature (up to 1500°C) to increase the densities
of parts (MET-48/TWCP-3541). R&D projects to bond
materials and consolidate powders are also mentioned in the
written procedure. In addition to Pu, other isotopes that may
be used in the HIP include Am-241, Cm-244, Np-237,
U-233, and Pu-242 aslong as the material isplaced in
coupons. The process takes place in Room 38 East. Wastes
include rags and paper from cleaning; tools; spent hydraulic
fluid, silicone lubricant and isopropyl alcohol; and
miscellaneous materials consisting of stainless stedl,
auminum, titanium and firebrick.

3422  P/SCodeBC: Physical Properties

Measuring Physical Properties (MET-41, MET-64 [both in
TWCP-3541]) is a procedure that describes techniques for
the study of physical properties of alloys, including the
structural, magnetic, electronic and metallurgical properties
of actinide metals, alloys and compounds. A muffle furnace
with an argon atmosphere is used for testing sample
homogeneity or compatibility, and for temporary storage.
Measurements include dilatometry (thermal expansion) and
electrical resistivity. A Carver pressis used to produce
sample wires and pellets. The process takes place in

Room 113, glovebox G187. Wastes include rags and paper
from cleaning; glass, plastic, and metal labware; and
discarded dies from the press.
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P/S Code CA: Casting

The casting process receives Pu metal from pyrochemical
operations under P/S codes RM or SS (described in
TWCP-AK-2.1-006,R.1 and TWCP-AK-2.1-007 R.1,
respectively) depending on material type, or from other
sources such as P/S code SRL. The metal is combined with
other metal from different sources to produce a product metal
that meets purity specifications. Specification metal is then
cast as a prealloyed feed aliquot at which time gallium metal
isadded, it is analyzed chemicaly in-line to determine the
proper gallium content, and the metal is placed into in-line
storage. Metal is pulled from in-line storage to cast into
shapes. Casting is done by an induction furnace using
tantalum crucibles and tantalum puller plugs. Molten Puis
poured into the graphite mold through a tantalum funnel.
Casting is done under vacuum so that the Pu does not
oxidize. The mold is alowed to cool at which time the cast
shape is unmolded and sent to heat treatment to homogenize
the Pu. After heat treatment, the parts undergo density
determination using bromobenzene. Bromobenzeneis
volatile, and hence evaporates and is removed by the
ventilation system. The cast shape undergoes a final heat
treatment and density measurement. The finished cast parts
are sent to machining (P/S code MA), or are placed in
temporary in-line storage. Other parts produced by casting are
transferred to P/S codes such as ITF and KBTF.

Chemical anaysisis performed on rejected parts. If the
rejected parts meet the chemical requirements, the parts are
added to other metal in the metal blending step described
above. Those parts that do not meet the chemical
specifications are cast into ingots. These ingots are sent to
P/S code RM or SS, depending on the material type, to be
electrorefined.

Casting skulls, which are small amounts of Pu left on the
furnace and crucible surfaces, are oxidized to plutonium
oxide. The plutonium oxide easily brushes from the metal
surfaces with a paintbrush, thus allowing the tantalum
crucibles and funnels to be reused many times. In addition,
scrap from the cast pre-alloyed feed aliquot and the casting
step are roasted to oxide. This plutonium oxide is sent to
agueous recovery.
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Graphite molds have always constituted the largest volume of
waste from casting operations because these molds are used
only once. R&D efforts are exploring the use of metal molds
because they would be reusable, thereby reducing the amount
of waste generated by casting operations. The used graphite
molds sometimes undergo a scabbling process in which the
graphite mold surfaces are removed so that residual
plutonium can be dissolved from these fines. The graphite
molds are discarded as waste under P/S code CA.

Other wastes generated by casting include the occasional
discard of tantalum crucibles and funnels, tools, rags, gloves
(leaded), gaskets, and small amounts of plastics and glass.
All these items would be discarded under P/S code CA.

Bromobenzene and Freon TF are the only chemicals used in
casting. Freon TF is used infrequently to clean the furnace
and tantalum parts. The Freon-cleaned parts are air-dried.

Roadmap references for casting are MET-45, MET-62, and
MET-66 (al in TWCP-3541).

P/S Code MA: Machining

Machining involves a variety of operations on cast parts
obtained from P/S code CA. Machining operations include
turning, milling, grinding, and boring. The objective of the
machining operations is to bring the parts to their final
dimensional specifications.

Chemicals used in the past as coolants during machining
include Tap Magic (which contains 1,1,1 trichloroethane) and
Freon TF. Tap Magic use was discontinued in 1992, and
Freon TF use was discontinued in 1995 because it was an
inferior coolant for Pu due to the nature of machining this
metal. Processes within machining have used dry machining
techniques since 1992. When cooling is required, SF-2I is
used. This coolant is quite volatile and simply evaporates
during use. Texaco Regal 32 is used as a cutting oil for the
final cut on a part because of the superior finish it givesto the
final cut. Although Tap Magic contains 1,1,1 trichloroethane,
the RCRA F002 listing does not apply in this case because
the chemical was used as a coolant, and not as a sol vent.

Cleaning solvents were used in machining operations in the
past, and still are occasionally used, although with less-
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hazardous substitutes. Methyl ethyl ketone (MEK) (RCRA-
listed as D035 and FOO5) was used. Metalprep 79 was a
phosphoric acid-based metal cleaner used until about 1992
when it was replaced by a metal cleaner derived from citrus
fruit. This cleaner met with only limited success and is no
longer used. Freon TF is used to remove oil from turnings
before they are sent to recovery. For final cleaning,
trichloroethylene was used from 1979 until 1992, when it was
replaced by the use of ethanol or isopropanol until

February 2000. Since February 2000, trichloroethylene has
been used to clean parts at the assembly stage. Cellulosic
wastes generated as aresult of assembly operations under P/S
code MA would carry FOO2 from 1979 to 1992 and again
during March 2000, as well as D035 throughout its period of
operation (in the absence of information about the extent of
use of MEK).

Ultrasonic Pit Inspection is a physical inspection process
performed during machining and uses no chemicals. The
process takes place in Room 319. The written procedure did
not include a process flow diagram.

Roadmap references for machining are MET-42, MET-62,
MET-67, MET-68, and MET-76 (all in TWCP-3541).

Wastes generated from machining operations include rags,
gloves, small amounts of plastics and other metals, routine
glovebox maintenance items, tools, grinding wheels, and
cutters. Cellulosic, plastic and rubber wastes generated under
P/S code MA would be conservatively assigned the FO02 and
FO05 hazardous waste codes because of the historical and
continuing use of F-listed solvents. This code would not
apply to glass or metal debris because the non-porous
surfaces of these materials would not absorb any fluid.

P/S Codes MW: Metal Working, PD: Pit Disassembly, and
SRL: Special Recovery Line

Pit disassembly is conducted under P/S codes MA, MW, PD,
and SRL, depending on whether the pit is contaminated with
tritium (MET-42, MET-51, MET-52, MET-53, MET-62 [all
in TWCP-3541]). The procedures describe separation and
sampling of pit assemblies using milling, turning and
grinding techniques. The process takes place in Rooms 305,
308, 309 and 319.
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Pits are received and monitored for tritium. If no tritium is
detected or is below a specified activity, the pit is placed in
GB 386 where it is cut in half, and its components are
separated and decontaminated of slight tritium
contamination. Care is taken not to mix non-special nuclear
material metals with the specia nuclear material (SNM)
metals. The non-SNM metals are discarded as waste.
Uranium and Pu shells are decontaminated of minor surface
contamination. Uranium shells are sent to the vault. Pu shells
are sent to the vault or to P/S codes CA, MA, or SS. P/S code
SSisdiscussed in TWCP-AK-2.1-006,R.1.

Tritium is recovered in the Special Recovery Line (P/S code
SRL) if tritium is above a specified activity. Separation of pit
componentsis done using a special abrasive cut-off whesl.
The pit iscut in half, and the shells are cleaned with copper
wool and Freon TF. Scrap is sent to recovery or to waste
management depending on whether the material is SNM or
not. After the shells are cleaned with the copper wool and
Freon TF, they are placed in an ultrasonic bath for cleaning
using product SF-2I. Tritium-contaminated water is collected
and poured over zeolites for disposal.

Small-scale decontamination of tritium-contaminated Pu and
other SNM is done in the SRL furnace. The SRL furnace area
consists of different sections, including metal handling,
tritium removal furnace, equipment for collecting tritium
liberated in furnace, and effluent treatment system. The
procedure that describes the operation of the furnace and
furnace gas treatment system contains no details on
disposition of output materials, or post-run cleaning
operations.

Wastes generated from pit disassembly operationsinclude
rags and paper from cleaning, glass and rubber labware, hand
tools and aluminum foil, cutting wheels, milling machine
cutters, and lathe cutting tools. Tritium-contaminated trash is
generated in the form of copper wool and rags.

P/S Code PCH: Plasma Chemical Reactor

Plasma etching of samplesis conducted in a 20-liter vacuum
chamber into which up to four process gases are dynamically
pumped (MET-40/TWCP-3541). The gases are
tetrafluoromethane, hexafluoroethane, perfluoropropane,
oxygen, argon and carbon dioxide. Two electrodes arein the
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chamber: (1) an upper power e ectrode through which
reactant gas enters, and (2) alower substrate electrode where
the sampleis placed. A plasma of the gasesis formed through
ionization and disassociation of the gases. The process takes
place in Room 114, glovebox GB111, and in Room 319, in
hood XB305. Wastes include rags and paper from cleaning;
glass, plastic and metal labware; used pump oil (Fomblin
brand, contains perfluoropolyether); discarded test samples
such as tantalum foil, tungsten foil, tungsten-coated silicon,
silicon dioxide; and various actinide surfaces. No RCRA-
regulated materials are used. Gases are consumed in the
plasma. RCRA code D007 (chromium) is assigned to solid
wastes generated under P/S code PCH.

P/S Code PH: Thermal Hydride/Dehydride
a. PuHydriding System

The Pu hydriding process studies the reactions of Pu
alloys and other actinides with hydrogen and other gases
(MET-43/TWCP-3541). The process takes place in Room
114, glovebox 110, and uses no chemicals other than the
gases. Wastes include debris wastes, not RCRA -
regulated, but the types of wastes are not mentioned in the
procedure.

b. Operating the Hydride-Dehydride Systems

The hydride-dehydride operating procedure describes
how to safely form Pu hydride, and then to decompose it
to Pu metal (MET-44/TWCP-3541). Three phases are
involved: (1) phase one uses hydrogen gasin large
amounts and dehydriding is done in a separate reactor,
and (2) phases two and three use a closed loop, minimal
hydrogen gas, and a single reactor. The process takes
place in Room 114, GB 116, GB 119 and GB 154. No
chemicals are used besides the gases. Wastes produced
are debris wastes, not RCRA-regulated, including rags
and paper from cleaning, used Fromblin pump oil and
tools.

P/S Code WE: Welding

Welding operations under P/S code WE fall into two
categories. encapsulation of radioactive isotopes
(MET-39/TWCP-3541) and other welding operations
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(MET-69/TWCP-3541). Two methods of welding are
employed: a gas tungsten arc welder (GTAW) and an

electron beam (EB) welder. Encapsulation of radioactive
isotopes involves placing the isotope to be sealed into a
stainless steel capsule and subsequently welding the capsule
closed. The exterior of the capsuleis cleaned with Freon TF.
The Freon TF is allowed to evaporate, hence no wiping of the
capsule surface with rags is required. Other welding
operations include welding of Pu samples on vanadium in an
argon atmosphere, brazing gold to repair platinum frits,
welding titanium to repair titanium boats, and welding of
aluminum. No welding of lead occurs. Welding outside of the
glovebox lineis also done under this P/S code. Waste
generated under P/S code WE includes hand tools, spent
welding rods, stainless steel capsules, rags, and glovebox

mai ntenance items.

Other P/S codes included in the Ongoing Metal Operations
are covered below; however, no written procedures were
found for them, and descriptions are based solely on SME
information.

P/S Code DA: Alloy Devel opment

This process was for the development of Pu alloys
(MET-55/TWCP-3541). Pu metal was placed in metal cups
onto which the aloying metal was coated on the cup walls.
The alloys were melted in the metal cups. The melt was
allowed to cool. Observations were made on the success of
the aloying process. If the alloy reacted with the cup, it was
sent to aqueous recovery. If not, it could either be sent back
to casting (P/S code CA) or possibly to electrorefining (P/S
code ER or SS), depending on the circumstances.
Bromobenzene was used for density measurements. Freon
was used to clean parts prior to 1992, making cellulosic,
rubber, and plastic debris from this process FO02-listed waste
during that time period. No RCRA-listed metals were used to
produce the alloys. Outputs of P/S code DA would go to P/S
codes CA, SS (ER, prior to SS), or agueous recovery. Waste
would include rags, gloves, metal cups, and other general
glovebox maintenance items.

P/S Code DOP: Detector Oxide Preparation

This operation involved preparation of radionuclide detector
packages. No RCRA-listed chemicals were used in this
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operation, athough leaded gloves were probably discarded
under this P/S code (MET-71, MET-72/TWCP-3541).

P/S Code DT: John Ward R& D

This P/S code was used in a nonprocessing area, and only
generated routine TRU glovebox waste.

P/S Code EM: Electron Microscopy.

No written procedures were found for this process, and the
SMEs associated with the process have either retired or |eft
the laboratory.

P/S Code HG: Pu Removal by Mercury

Only “cold” work was done under this P/S code so no TRU
waste would be generated from it (MET-62/TWCP-3541).

P/S Code IN: Inspection

This code applies to the physical inspection of parts for
dimensionality (MET-69/TWCP-3541), which only generates
routine glove box maintenance waste items.

P/S Code ITF and ITF4: Impact Test Facility

ITF4 isan old designation for this process. Thereisa 7-inch
gas gun and a40-mm powder gun used in thistest facility
(MET-58/TWCP-3541). The 7-inch gun is used for Pu-238
experiments, such as heat source impact testing and impact
testing of Pu-238 capsulesin graphite blocks. The entire test
is conducted in atube so that the material is contained. The
entire tube with contents is transferred back to Nuclear
Material Technology (NMT)-9 for recovery. No TRU waste
is generated from the 7-inch gun experiments.

The 40-mm gun enabl es the experimenter to generate data on
materials in high stress environments. During the test, a
projectile propelled to hyper-velocity by a charge of

smokel ess powder, strikes an instrumented target contained
within a glovebox. The target is shattered into macro and
microscopic pieces during the impact and the projectileis
arrested by a series of stopping plates. Target materials can
range from surrogate materials to actinides. Post test, the
remains of the target material, projectile, instrumentation,
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and stopping plates are removed as waste or reused. Materials
are segregated to minimize generation of mixed wastes and to
recover actinides for reuse. The barrel, breech and other
operating parts are cleaned using rags and GoJo cleaner.
Since the launcher is contained within a glovebox, materias
removed are possibly contaminated with actinides.
MET-70/TWCP-3541 has a more complete description of the
process and of the wastes generated.

Wastes generated from this operation include rags, metals,
wire, HEPA filters, and gloves. GoJo cleaner is a high-purity
kerosene derivative.

P/S Code JA: Gas |sostatic Press

This processis similar to P/S code BA except that it takes
place in aglovebox, samples are not heated, and air isthe
medium used to pressurize the press instead of hydraulic oil
(MET-64, MET-69 [both in TWCP-3541]). No RCRA-listed
chemicals were used in this process. Only rags and glovebox
maintenance items were generated. This process was active
from 1979 to 1997 or 1998.

P/S Code PE: Sputtering Process

From 1982 to 1990, this process sputtered various metals
onto Pu and vice versa (MET-54/TWCP-3541). The only
RCRA-listed metal used was arsenic (D004) for a short
duration in 1984 to 1985. Other metals recalled by the SME
were gold and lutetium. No solvents were used in this
process.

P/S Code PF: Pu Surfaces

Starting in 1983 and continuing to the present, various
physical and spectroscopic methods are used to characterize
Pu surfaces (MET-64/TWCP-3541). Freon TF and SF2l are
used outside the glovebox line as cutting fluids. An alcohol is
used, but the SME could not recall which type.

P/S Code RL: Radiochemical Coating

Based on SME input, this processis similar to P/S code PE
(MET-65/TWCP-3541). Metals were coated onto Pu. Metals
used by this SME were gold and lutetium. No solvents were
used.



TWCP-AK-2.1-003,R.1 (LA-UR-00-5860)

Effective Date: 12/04/00

3.4.2.20

34221

Page 17 of 32

P/S Code UA: Uranium Fabrication

Two activities are covered by this P/S code—pit disassembly
and detector fabrication (MET-69/ TWCP-3541). Uranium
shells removed during pit disassembly are accounted for
under P/S code UA. Pu operations that are identical during
pit disassembly to the uranium operation are covered under
P/S codes IN, MW and SRL. Detector packages using
uranium-233 were fabricated under P/S code UA, generating
the same types of wastes as were generated by detector
package fabrication under P/S code WE. This P/S code may
contain leaded gloves; however, no lead chemicals were
used. P/S code UA generates the same wastes as do P/S
codes IN, MW and SRL.

P/S Code VD: Vapor Degreaser & Sand Blasting

Sand blastingisa*cold” operation. The vapor degreaser
operation cleans partsin an ultrasonic bath using Freon
(MET-69/TWCP-3541). The operation accepts parts from
P/S codes CA, PE and PF. The parts are placed in the
ultrasonic bath, cleaned, and allowed to air dry. Over time,
the Freon evaporates from the bath. Wastes include rags and
genera glovebox maintenance items.

343  Developmental Metal Operations

3431

P/S Code ARI: ARIES

The Advanced Recovery and Integrated Extraction System
(ARIES) is a demonstration process which receives and
disassembles pits, Pu hydrides and metallic Pu, from which it
produces Pu metal or oxide powder (MET-49/TWCP-3541).
The product is canned for long term storage. Wastes include
Pu-contaminated debris waste. Wastes also come from the
electrolytic decontamination module. No RCRA-regulated
waste is produced.

Operation of the ARIES Electrolytic Can Decontamination
System (MET-50/TWCP-3541) decontaminates the external
surfaces of canned Pu using an electrolytic decontamination
system. An electrolyte (initially sodium nitrate, now sodium
sulfate) and water are used in the system in arecycle mode.
Sodium hydroxide is used for pH control. Wastes include
electrolyte and water solutions contaminated with Pu. There
isthe potential for chromium to be present in the electrolyte
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solution waste when this solution has been used to
decontaminate stainless steel. No disposal path is mentioned.

Other P/S codes included in the Developmental Metal
Operations group but for which no procedures were found
during this AK search are listed below. SME input provided
information on these P/S codes.

P/S Code AO: Assembly Operations

Operationsin P/S code AO involve bringing nuclear material
out of the glovebox and encapsulating it in a cold container
(MET-69, MET-74/TWCP-3541). This outer container can
be a bolted assembly or a welded assembly using electron
beam, PIGMA, TIG or laser welding techniques. No solvents
are used. Wastes include aluminum foil, plastic bags, and
gloves. Thiswasteis nearly always LLW.

P/S Code BT: Burst Testing

Hemi-shells are placed on atest stand and a buffered test
solution is pumped into the shell and pressurized until it
bursts (MET-58/TWCP-3541). Strain gauges monitor the
deformation of the shell. The test solution is sodium
tetraborate and sodium hydroxide and isfiltered and reused.
The solution is eventually discarded in the caustic waste line
to the RLWTF at TA-50.

Wastes include rags. HEPA filters, gloves, electric lead
wires, and strain gauges. Strain gauges have electrical contact
points that are tin-lead solder. Metal waste from this P/S code
would, therefore, carry the DO08 code. No solvents are used.

P/S Code ELW: Experimental Laser Welding

Laser welding and brazing is performed at TA-55 on avariety
of materias, ranging from stainless steel to SNM materials
(MET-60/TWCP-3541). It is performed in one of three high-
purity argon gloveboxes located in PF-4. A 1-kW, pulsed
Nd:YAG laser energy beam is delivered into the glovebox
environment through an optical fiber. Computerized
numerical control motion systems and rotary motion systems
manipul ate the relative position of the laser with respect to a
weld joint. Laser melting and subsequent solidification is
used to join the components being fabricated. No RCRA
constituents are used in this process.
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P/S Code EVAC: Evacuation and Bake Out

Only LLW is generated under this P/S code (MET-69,
MET-74/TWCP-3541).

P/S Code FSPF: Specia Furnace Operations

This process involves heating samplesin a controlled
environment (MET-57, MET-64/TWCP-3541). The furnace
is controlled by a computer, and is capable of being
evacuated by a cryo-pump during the heating. Thereisa
neutron detector that can be used during heating. The furnace
is large enough to do full-size tests, and can also be used to
heat-treat samples. Although no chemicals are used, waste is
created by compatibility and weld testing, mostly in the form
of contaminated scrap metals, ceramics, glass, and plastic.

P/S Code KBTF: Kolsky Bar Test Facility

The KBTF isagas gun operation for physical property testing
(MET-58/TWCP-3541). A stainless steel bar with plastic seals
at each end isfired by gas pressure down a stainless steel

barrel that strikes atarget, usually Pu. Behind the target is
another stainless steel bar instrumented with sensors. This bar
is butted against a plastic wrapped lead brick at the back of the
chamber. The facility started operation in December 1997 and
has had 40 shots fired thus far.

Wastes include rags, HEPA filters, and gloves. The rags may
contain some |lead/lead oxide from cleaning operations,
hence, wastes from this operation are assigned the RCRA
code D0O08. The barrel is cleaned with a cotton swab. No
solvents are used.

P/S Code MBC: Crystal

This process studied the work hardening of Pu
(MET-63/TWCP-3541). Pu metal sampleswere placed in a
Carver press and subjected to high pressure. The Carver press
developed aleak and was discarded. No RCRA-listed
constituents were used in this operation. Rags and routine
glovebox maintenance items are typical wastes generated
under this P/S code.
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P/S Code PIG: Welding

This operation uses aluminum to weld beryllium (MET-61/
TWCP-3541). No other metals have been used. Ethanol isthe
only chemical used in this operation.

P/S Code RAP and RAP2: Research Alloy Preparation

No activity has occurred in these P/S codes (MET-64/
TWCP-3541).

P/S Code TIGR: Thermally Induced Gallium Removal

The process involves passing argon—=6 percent hydrogen gas
over PUO,—Ga,0O3 powder at 600°C to 1200°C to produce
Ga,0 and H,0. Ga.0 is evolved from the powder and
condenses on a cold spira condenser downstream. The Ga,0O
is eventually converted to Ga,O3 upon exposure to glovebox
atmosphere (MET-56/TWCP-3541). No RCRA constituents
are used in this process.

P/S Code WLT: Welding Leak Test

This operation performs the leak detection of containers
back-filled with gas to allow storage of Pu metal in
gloveboxes without reaction with atmospheric contaminants
(MET-74/TWCP-3541). No solvents are used. Because items
under P/S code WLT arein the glovebox line, they become
TRU waste when discarded. These items consist of plastic
rags and bags, cotton gloves, and a minimal quantity of metal
including Swagel ok fittings.

Materia Inputs to the Waste Generation Processes

Attachment 4 lists P/S codes for metal operation processes at TA-55, including
process descriptions, feed material, other process inputs, process outputs, and type
of waste. The feed materials for metal operation processes consist of the general
types of materialslisted in Table 1 that are obtained from the storage vault, as
process output from other P/S codes, or from sources outside TA-55, including
other DOE sites:

The remainder of this section summarizes the nature of the process waste in terms
of its physical, chemical and radioisotopic characteristics.
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Table 1.

Process Feed Materialsfor Metal Operation Processes

Feed Material

P/S Codesin Metal Operation
RCRA-Regulated Substances Processes

Disassembl ed weapons

components (pit disassembly) | types

High-purity Pu and U material ARI, CA, PH, SRL

Pu metal or metal alloys

High purity, no RCRA-regulated | AO, ARI, BC, BT, CA, DA, ELW,
substances, unless noted EVAC, FSPF, ITF, ITF4, JA,
otherwise KBTF, MA, MBC, MW, PCH
(variable purity), PD, PE, PF, PH,
RL, SRL, VD, WE, WLT

as oxides

Pu and other radionuclides, | High purity, no RCRA-regulated | DOP

substances

Reactor fuel pellets

High purity Pu and U material FF, MOX, OB
types, no RCRA-regulated
substances

351

Physical Waste Form Identification

Waste from metal operation processes primarily consists of debris waste,
including cellulosic materials, plastics, rubber, metal debris, glass debris,
and graphite. Some waste isimmobilized in cement and discarded under
P/S codes CF or HP (discussed in TWCP-AK-2.1-005,R.1). Process
waste from reactor fuel development processes include tungsten carbide
and hardened steel press dies, diamond or auminum oxide grinding
wheels, HEPA filters, rubber, wood, paper, rags, cardboard, glassvials,
balances, steel and brass storage containers, ceramic, graphite, and
magnesium oxide crucibles, vacuum pumps, graphite and molybdenum
trays, thermocouples, non-leaded gloves, and stainless and hardened
steel balls. Process waste from other metal operations include rags,
graphite, gloves (leaded and non-leaded), steel storage containers,
graphite and tantalum crucibles, HEPA filters, paper, cardboard, strain
gauges, plastic items, and scrap stainless steel.

Leaded gloves are also a standard waste item generated by metal
operation processes. Prior to May 1992, |eaded gloves were disposed as
metal debris but were not otherwise segregated from other metal wastes.
Since that time, they have been routinely segregated from other metal
debris waste and assigned the RCRA code D008.

Because items from several different processes are usually combined
into individual waste drums, the physical waste form of each drum must
be determined independently. Thisinformation is documented on a
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3.5.2

Waste Origination and Disposition Form (WODF) by the waste
generator according to controlled procedures. The P/S code for each
waste item is also documented on this form. In the packaging process, a
standard form, the Discardable Waste Log Sheet (DWLYS), was used to
list each item ID number and record its matrix material. Thisform was
signed by the waste packager, reviewed, and approved by quality
assurance (QA) personnel.

Radionuclide Content Identification

The primary Pu material type inputs for metal operation processes at
TA-55 arelisted in Table 2. The designation material type (MT) (e.g.,
MT 52) is used within the DOE Complex to describe the isotopic
composition of common blends of radioactive materials used within the
Complex. The material type notation was developed becauseit isa
convenient way to describe material types that have very consistent
isotopic compositions. Table 2 indicates the i sotopic composition of the
material types at the time the waste was characterized.

The material type provides the basis for estimating an upper bound for
U-234, U-235, and Am-241 contents based on the rate of decay of their
precursors, Pu-238, Pu-239 and Pu-241, respectively. The results of
these calculations are al so tabulated in Table 2, assuming (a) none of
these isotopes were initially present in the material, (b) the oldest Pu
material in inventory dates back to 1 January 1960, and (c) the waste was
packaged on 1 January 1996, making it 36 years old (TWCP-698).

The primary uranium material type inputs for reactor fuel devel opment
activities and for pit disassembly at TA-55 arelisted in Table 3.

Metal operation processes primarily receive feed material from other P/S
codes, particularly P/S code SS (TWCP-AK-2.1-006,R.1) and RM
(TWCP-AK-2.1-007,R.1), and are not expected to alter the isotopic
ratios of the feed material. The material type used in the process
generating each waste item was documented on the WODF and DWLS.
Many P/S codes processed feed material in which radionuclides other
than Pu were present in significant levels (Attachment 4):

» Depleted or enriched uranium metal or oxides were the process feed
materials for P/S codes CN, FF, GI, MW, OB, PD, RS, SRL, and
UA. Of these codes, FF, PD, and SRL are till active.

» P/S code WE worked with radionuclides used as sources from 1978
to the present (Am-241, Am-243, Ce-144, Cm-244, depleted
uranium, Pa-231, Np-237, Th-232, Th-232 enriched in Th-230)
(TWCP-882).
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Table 2. Average I sotopic Content of Plutonium Material Typesand Enrichments
(Weight %)

Pu isotope and half-life

Upper limitsfor weight ratios

Pu-242 | Pu-244
Material | Pu-238 | Pu-239 Pu-240 Pu-241 | (376,300 | (8.26x | U-234/ U-235/ | Am-241/
Type (MT) |(87.74 yr)| (24120 yr) | (6564 yr) | (14.35yr) yr) 10"yr) | Total Pu | Total Pu | Total Pu
MT 51 0.006 96.77 3.13 0.076 0.018 | — 1x10° 0.001 0.0006
MT 52 0.01 93.78 6 0.2 002 | — 2x10° 0.001 0.002
MT 53 0.03 91.08 8.45 0.366 0071 | — 7x10° 0.0009 0.003
MT 54 0.046 87.42 115 0.81 022 | — 0.0001 0.0009 0.007
MT 55 0.06 83.88 14.73 1.03 0304 | — 0.0002 0.0009 0.009
MT 56 0.061 81.9 16.51 1.18 0.355 | — 0.0002 0.0009 0.01
MT 57 0.433 74.63 20.7 2.55 169 |— 0.001 0.0008 0.02
MT 42
84% 1.02 1.37 10.32 313 | 8414 | 0.02 0.003 1x10° 0.03
90% 0.72 1.26 6.4 186 | 89.77 | — 0.002 1x10° 0.02
95% 0.45 0.56 247 0.906 | 9558 | 0.029 | 0.001 6 x 10° 0.008
MT 83
83% 83.89 13.8 1.9 0.32 009 | — 0.26 0.0002 0.003
89% 89.26 10.07 0.633 0.021 0.015 | — 0.28 0.0001 0.0002

Source: TWCP-698

Table 3. Average I sotopic Content of Uranium Material Typesand Enrichments

(Weight %)
Material
Type U-234 U-235 U-236 U-238
MT 12 0.0015 0.23 0.008 99.77
MT 35 0.36 37.6 0.14 61.9
MT 36 0.63 62.44 0.18 36.75
MT 38 1.03 93.04 0.41 5.53
MT 39 1.32 97.52 0.17 0.99

Source: TWCP-698
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* P/Scodes BC and JA worked with Am-243 (1992 to present),
depleted uranium (1990 to present), Np-237 (1983 to present),
Pa-231 (1989), and Th-232 enriched in Th-230 (1994 to present).
(P/S code JA ended in 1997 or 1998; BC is still active.)

* P/S code DOP worked with Am, Ce-144, Cm-244, Np-237, Th-232,
U-233.

* P/S code BA worked with various radionuclides (unspecified).

In some cases, SME information has identified several P/S codesin
which secondary radionuclides are expected to be present in process
wastes, in addition to the cases listed above (TWCP-698):

» Some of the process wastes from P/S codes CA and MA contain
Am-241, Am-243 and Np-237 during the period 1984 to 1990.

» Some of the process wastes from P/S code PH contains Am-243
(1993 to present).

Np-237, the decay product of Am-241 (half-life, 458 yr), is expected to
be present mostly in minor amounts in nearly al debris waste from metal
operation processes at TA-55, with the exceptions as noted above.

In general, uranium and its isotopes are expected to be present only at
trace levels, if at all, if the feed materia did not purposefully contain
uranium. If the waste generator indicates that only Pu is present in the
feed material, then U-236 and U-238 are not expected to be present in
measurable concentrations. U-235 ingrowth from the decay of Pu-239
(half-life, 24,120 years) would be negligible due to the long half-life of
Pu-239. On the other hand, U-234 would be present in MT 83 (and to a
lesser extent in other Pu material types) as a decay product of Pu-238
(half-life, 87.74 years) (Table 2). After 20 years, 14.6 percent of the
initial Pu-238 would have decayed to uranium-234. For MT 83 with an
initial content of 83.89 percent Pu-238, the atomic ratio U-234 to total
Pu would be about 0.14. After 36 years, thisratio would increase to 0.26.

During TWCP characterization, the contents of each waste package
undergo non-destructive analysis to provide detailed radioisotopic data.
These data will be used to evaluate the accuracy of AK information in
accordance with Waste Characterization Data Reconciliation with
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK
report will be updated to incorporate the results of these comparisons.
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353 Chemica Content Identification

Chemical inputs to metal operation processes are listed in Table 4.

ASSIGNMENT OF EPA HAZARDOUSWASTE NUMBERS

The assignment of EPA hazardous waste numbers, or RCRA codes, to process wastes
from metal operations is summarized below, as well as on the process timelinesin
Attachment 3, and the table of process inputs and outputs in Attachment 4. These
assignments take into account the possible presence of RCRA chemicalsin process waste
as aresult of their suspected or known presence in feed materias, chemical inputs,
equipment, and glovebox surfaces.

4.1

4.2

F, K, and PListings

The following F listings only apply to cellulosic, ceramic, plastic, and rubber
items. The F listings do not apply to glass or metal debris, even if these items
were in contact with the F-listed chemicals, because their non-porous surfaces do
not absorb liquids or gases.

» F002 applies to wastes generated under P/S code DA because Freon TF was
occasionally used in this process.

» F002 applies to wastes generated under P/'S Code MA due to the use of
trichloroethylene and Freon TF. Trichloroethylene was used as a cleaning
solvent until 1992, resuming again in March 2000. Freon TF has been used as
acleaning solvent since 1979 and is still used.

» FOO5 applies to waste generated under P/S code MA due to the use of methyl
ethyl ketone.

No K or Plistings apply to solid wastes generated from any of the metal operation
processes because no K-listed or P-listed chemicals were present in the feed
materials, chemicals or equipment used in these processes.

Toxicity Listings

No D001 (ignitable), D002 (corrosive), or D003 (reactive listings apply to the
solid wastes from metal operation processes because no ignitable chemicals were
used in these processes and because the solid wastes do not contain any free
liquids (see Section 6.0).

D004 appliesto P/S code PE, in which arsenic was used in 1984 and perhaps into
1985 (MET-54/TWCP-3541).
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Table 4. Chemical Inputsto Processes Described in This Report

Chemical Input

P/S Codesin
which RCRA-
Listed Chemical
IsUsed

Comments on Applicability of RCRA Listings

Gases

Carbon dioxide gas

Hexafluoroethane gas
Perfluoropropane gas
Tetrafluoromethane gas

PCH
PCH
PCH

F-listing does not apply. These fluorinated hydrocarbons are not used
as solvents or degreasers and are totally consumed in P/S code PCH.
Also, gas cylinders are outside gloveboxes.

Bases

Potassium hydroxide
Sodium hydroxide

NA

D002 (strong base) does not apply because there are no free liquids
in the solid wastes from these processes.

Inorganic Chemicals

Graphite

Magnesium perchlorate
Silicone lubricant
Sodium nitrate

Sodium sulfate

Sodium tetraborate
Uranium nitride, depleted

Uranium oxide, depleted
Zinc stearate
Zirconium carbide

FF

D003 does not apply in this case. Although uranium nitride is
pyrophoric, its disposal in an oxic environment eliminates this
characteristic because it is converted to uranium oxide

Metals

Arsenic metal

Copper wool

Gold metd

Lead metal

L utetium metal

Nickel powder, Nickel
ribblets

Niobium + 1% zirconium
metal (as sheet)

Sodium metal

Stainless steel

Tin-lead solder

Titanium

Uranium metal powder,
depleted

Vanadium metal

PE

WE, KBTF

EL
WE

BT, WE

D004 appliesto P/S code PE; used between 1984 to 1985

D008 appliesto P/S codes WE and KBTF

D003 does not apply because excess Nais dissolved in Dowanol 80
D006 does not apply. No potential to leach chromium because
stainless steel is not exposed to strong acids in P/S code WE

D008 appliesto P/S codes BT and WE

Organic Chemicals

3-in-1 Household Oil
Acetone

Bromobenzene

FF, MOX

FO03 does not apply because acetone was only used outside the
glovebox and henceis not in the TRU process waste
D001 does not apply because there are no free liquidsin solid waste
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P/S Codesin
which RCRA-
Listed Chemical
Chemical Input IsUsed Commentson Applicability of RCRA Listings
Chloroform FF D022 appliesto P/S code FF although concentrations are expected to
be below RCRA threshold because freeze-drying should have
removed most, if not al, of the residual chloroform before the
microspheres were taken into the glovebox for sintering.
Dow Corning 2000 Qil
Dowanol 80 (long-chain
acohal)
Ethanol D001 does not apply to ethanol; no free liquids in this waste
Ethylene glycol
Fantastic
Freon TF CA, DA, MA, FO02 appliesto P/S codes DA and MA. In P/S code PF, FO02 does
MW, PD, PF, not apply because Freon TF is used as a coolant for a cutting saw. In
SRL, UA, VD, other P/S codes, Freon TF isused as a solvent to clean metal parts,
WE but the parts are routinely air-dried to avoid the need for cellulosic
wipes, and FOO02 does not apply.
Fomblin pump oil
(contains
perfluoropolyether)
GoJo cleaner (kerosene
derivative)
Hexane D001 does not apply; no free liquidsin this waste
| sopropanol D001 does not apply; no free liquidsin this waste
Metalprep 79 (phosphoric
acid-based metal
cleaner)
M ethanol FO03 does not apply because methanol is only used outside glovebox.
Methyl ethyl ketone MA FO05 and D035 apply to P/S code MA
MolyKote
Nuetracleaner #1
Nuetracleaner #2
Polyethylene glycol
SF-2I (as coolant)
Stearic acid
Sugar
Surfactants
Tap Magic (contains 1,1,1 | MA FO02 does not apply because Tap Magic is used as a metal cutting
trichloroethane) fluid or coolant, not as a solvent. Its use was discontinued in 1992.
Tetrachloroethane No codes apply. Although tetrachloroethane is listed on the chemical
inventory for metal operations, it was never used in glovebox
operations
Texaco Regal 32 ail
(cutting ail)
Trichloroethylene EL, FF, MA D040 appliesto P/S codes EL, FF, and MA. FOO2 appliesto PIS

Vactra Oil
Windex

code MA, in which trichloroethylene was used during final cleaning
of metal parts from 1979 to 1992, resuming again in February 2000.
FO02 does not apply to EL or FF, in which trichloroethylene was
used as a lubricant for a cutting saw, not as a solvent.
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5.0

6.0

4.3

D008 applies to metal debrisfrom P/S codes codes BA, BC, CA, DA, DOP, IN,
JA, MA, MW, PCH, PE, PF, PH, RL, UA, VD, WE until May 1992, when |leaded
gloves began to be routinely segregated from other metal debris waste
(TWCP-4166). Prior to May 1992, leaded gloves were disposed as metal debris
waste (not otherwise segregated) under the originating P/S code. However, if
leaded gloves were not present in awaste container of metal debris during this
period of time, then D008 would not need to be assigned to it because no other
source of lead would be present. After May 1992, D008 applies only to the
|eaded-glove waste stream rather than to each P/S code process in which such
gloves were used.

D008 applies to metal waste generated under P/S code BT due to the use of tin-
lead solder connections on the strain gauges used in this series of experiments
(MET-58/TWCP-3541).

D008 appliesto P/S code KBTF, in which a plastic-wrapped lead brick isused as
adamper at the rear end of the test chamber (MET-58/TWCP-3541). Waste could
potentially be contaminated with lead or lead oxide during clean-up operationsin
the test chamber.

D022 appliesto P/S code FF because of the use of chloroform in the microsphere
fuel R&D project (MET-59/TWCP-3541).

D035 appliesto P/S code MA due to the use of methyl ethyl ketone.

D040 appliesto P/S codes EL and FF due to the use of trichloroethylene as a
lubricant in an Isomet cut-off saw (MET-59/TWCP-3541).

D040 appliesto P/S code MA due to the use of trichloroethylene in the final
cleaning of metal parts from 1979 to 1992, resuming again in February 2000.

Corrosivity, Reactivity, and Ignitability

See Section 6.0.

DETERMINATION OF THE RADIOISOTOPIC COMPOSITION

See Section 3.5.2.

VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES
WERE EXCLUDED

According to the WIPP WAP, “The prohibition of liquids and containerized gases
prevents the shipment of corrosive, ignitable, or reactive wastes.” Administrative controls
on waste packaging were in place at various times to ensure the absence of such items
from the waste stream.
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» Liquids were prohibited from solid waste streams at TA-55 when the facility opened
in January 1978. A waste management procedure written to cover operations at the
new facility, TA-55 Sandard Operating Procedure (SOP) 406-GEN-ROQO, stated that
“Liquids are not permitted in any container of solid waste materials’ (TWCP-3943).

» Chemical Waste Disposal Requests introduced in June 1980 included checkboxes
which the waste generator was required to check if the waste contained corrosive
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or
highly reactive materials.

* The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701)
were implemented in 1987. Waste generators were required to sign a statement on the
WODF documenting that the waste contained “no free liquids, pyrophorics,
explosives, compressed gases, powders or materials other than the indicated matrix.”
Checkboxes were also present for indicating the presence or absence of corrosive
chemicals. Full implementation of this generator statement occurred in May 1987.

»  Waste management inspectors perform visual examination of the waste prior to its
initial packaging, thus allowing the inspectors to verify the generator' s WODF
statement (TWCP-701, sections 3.8.5t0 3.8.6).

* Explosives were prohibited from TA-55 until installation of the Impact Test Facility
in the early 1990s. Explosives continue to be banned in the solid waste streams up to
the present time. If amisfire should occur, the requirement is to destroy the unspent
powder by burning.

* The Waste Profile Request Form (WPRF), which has beenin use at LANL since
1991, includes a statement which must be authenticated by the waste generator, that
the waste is not ignitable (flash point >200°F), reactive, or corrosive.

» TheTA-55 Generator Attachments to the Certification Plan were updated in 1995
(TWCP-700) but the prohibition on liquids in the waste, and the waste management
inspection, remained in effect.

Hence, since the inception of operations at TA-55, corrosive and reactive wastes have
been excluded from TA-55 solid wastes through the prohibition of liquids.

The absence of these prohibited itemsis verified through radiography of each waste
container and visual examination of selected containers during TWCP characterization
activities. These datawill be used to assess the accuracy of AK information in accordance
with Reconciliation of Visual Examination and Radiography Information (TWCP-QP-
1.1-028). Any free liquids are remediated, or the container is tagged as non-compliant by
filing a Prohibited Waste Report in accordance with Nonconfor mance Reporting and
Tracking (TWCP-QP-1.1-007).
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7.0 VERIFICATION THAT INCOMPATIBLE CHEMICALSWERE PROHIBITED

8.0

Section 6.0 summarizes administrative controlsin place at TA-55 that prohibit
incompatible chemicals in the waste, and measures taken to verify their absence. In
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated
for potentially incompatible chemicals in accordance with 49 Code of Federal
Regulations (CFR) Subpart C—Segregation and separation chart of hazardous materials;
Section 177.848, Segregation of hazardous materials, and were determined to bein
compliance with this requirement.

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS
GREATER THAN FOUR LITERSIN VOLUME, OR >1% RADIONUCLIDE
PYROPHORICS

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the
gasis plumbed into the glovebox from outside the building (TWCP-4164). Occasionally,
alecture bottle may have been used for a process inside the building, but these bottles
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently,
compressed gas cylinders or containers are not expected to be in any of the TRU wastes
generated by TA-55 operations.

Spray cans, especialy WD-40, were in common use in TA-55 gloveboxes until May 1992
(TWCP-4166). These were routinely discarded as metal debris waste. From 1988 until
May 1992, the protocol was to vent or puncture the spray cans inside the glovebox;
venting was indicated by inserting a metal wire into the valve. After May 1992, spray
cans were no longer used in gloveboxes.

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or carbonate
oxidation have been used since May 1987 to ensure that pyrophorics were oxidized. In
addition, screening tests on similar pyrochemical salts and residues (which contain higher
amounts of plutonium) at the Rocky Flats Environmental Technology Site (TWCP-2501)
have shown (1) no autoignition, (2) no spontaneous combustion, and (3) no sparking.
Experimental results on the reactivity of LANL Direct Oxide Reduction (DOR) salt with
water and the reactivity in air of heated calcium metal nodules from DOR saltsindicate
the absence of “dangerous when wet materials’ and pyrophoricity in these salts
(TWCP-3730, TWCP-3731, TWCP-3732).

Verification that individual waste drums do not contain compressed gases, free liquids, or
sealed containers greater than 4 L in volume is obtained from radiography of each waste
container and visual examination of selected containers during TWCP characterization
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in
volume, or unpunctured or unvented gas containers, are removed; or else the waste
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance
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9.0

10.0

11.0

with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative
controls on the prohibition of pyrophorics, see Sections 6.0 and 7.0.

VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS
(PCBs) IN THE WASTE STREAM

No PCBs were introduced into the metal operation processes, based on documentation in
TA-55 procedures reviewed during the AK investigation and summarized in the process
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these
oils are known to contain PCBs. All transformers known to contain PCBs have been
tracked from the time of startup of TA-55in 1978. Whenever any transformer ail is
drained, it is handled by a subcontractor who is wholly responsible for its disposal
(TWCP-AK-2.1-005,R.1, section 9.0). This oil does not enter the LANL disposal
operations.

VERIFICATION THAT THERE ISNO ASBESTOSIN THE WASTE

Asbestos heating mantles were never used at TA-55. Asbestos gloves were used in
glovebox operationsin P/S codes OR and RM (TWCP-4162, TWCP-4166), which are
discussed in Process Acceptable Knowledge Summary Report for Pyrochemical
Processes at TA-55 (TWCP-AK-2.1-006,R.1) and Process Acceptable Knowledge
Summary Report for Special Processing at TA-55 (TWCP-AK-2.1-007,R.1), respectively.
Asbestos-bearing transite was widely used until recently for thermal insulation, including
as a coverplate over the furnace in glovebox wells, and as part of end plates on Lindberg
furnaces (TWCP-4162, TWCP-4166). Although many Lindberg furnaces have been
replaced with newer asbestos-free furnaces, some are still in use at TA-55. The transite
would have been disposed either as metal or as ceramic and glass debris waste.

CITED PROCEDURES AND REQUIREMENTSDOCUMENTS

* 40 CFR Part 261, Subpart C—Characteristics of hazardous waste, Sections 261.21
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23
(Characteristic of reactivity), and 261.24 (Toxicity characteristic)

e 40 CFR Part 261, Subpart D—L.ists of hazardous waste, Sections 261.31 (Hazardous
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources),
and 261.33 (Discarded commercial chemical products, off-specification species,
container residues, and spill residues thereof)

* 49 CFR Subpart C—Segregation and separation chart of hazardous materials.
Section 177.848, Segregation of hazardous materials

*  Acceptable Knowledge Documentation (TWCP-QP-1.1-021)



TWCP-AK-2.1-003,R.1 (LA-UR-00-5860)
Effective Date: 12/04/00 Page 32 of 32

* LosAlamos National Laboratory Transuranic Waste Characterization Sampling Plan
(TWCP-PLAN-0.2.7-001,R.3)

» Nonconformance Reporting and Tracking (TWCP-QP-1.1-007)

* Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55
(TWCP-AK-2.1-002,R.1)

* Process Acceptable Knowledge Summary Report for Miscellaneous Operations at
TA-55 (TWCP-AK-2.1-004,R.1)

* Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005,R.1)

* Process Acceptable Knowledge Summary Report for Pyrochemical Processes at
TA-55 (TWCP-AK-2.1-006,R.1)

*  Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007,R.1)

* Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028)

» Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069)

» Waste Analysis at Facilities that Generate, Treat, Siore and Dispose of Hazardous
Waste (EPA/OSWER 9938.4-03)

* Waste Analysis Plan, to the Hazardous Waste Facility Permit Issued to the Waste
Isolation Pilot Plant (EPA No. NM 4890139088, Attachment B)

» Waste Characterization Data Reconciliation with Acceptable Knowledge
(TWCP-DTP-1.2-064)
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ACCEPTABLE KNOWLEDGE ROADMAP

Attachment 1
Page1of 11

Waste Stream: Waste from Process Status Codes ARI, BA, BC, BT, CA, CN, CO, CT, DA, DOP, DT, EL, ELW, EM, FF, FSPF, GI, HG, ID,
IN, ITF/4, JA, KBTF, MA, MBC, MOX, MW, OB, OM, PCH, PD, PE, PF, PH, PIG, RAP, RAP2, RL, RS, SRL, TIGR, UA, VD, WE, WLT

Copies of these documents are in the TWCP RMDC Center.

Information
Category
TWCP Record No. Code Information Source Summary Limitations

TWCP-352 B Description of Pu recovery Wastes from Plutonium Document describes the Pu Document does not give

processes Conversion and Scrap Recovery residues and the various information about RCRA
Operations, LA-11069-MS, treatment approaches used in constituents introduced or
March 1988. recovering Pu from scrap present in the processes

TWCP-614 D All TA-55 waste is Defense Memo from Doug Sankey. All TA-55 waste is Defense None
related. related.

TWCP-697 C Waste management requirements | Los Alamos TRU Waste Waste management Overview document—Generator
to meet WIPP WAC requirements | Certification Plan for Newly reguirements to meet WIPP Attachments provide more
were formalized in 1984. Generated TRU Waste, WCP- WAC requirements. Generator detailed information.

HSE7-CPL-01, R.2 (November Attachments were used to
1984) describe and reference specific
generator procedures.

TWCP-698 B Gives Materia Type NMT Memo, NMT-7 WM/EC- Gives Materia Type Does not give information on
compositions 96-032 compositions how material may fractionate in

Benchmark Environmental Corp. TA-55 waste processes.
Memo, AL-7193 BEC
TWCP-700 C Attachment 3 to the Los Alamos | NMT-7 Attachment, January Documents controls to meet Information is not extremely
TRU Waste Certification Plan for | 1995, TRUWM-TAGL5-CPA- WIPP WAC were implemented detailed.
Newly Generated TRU Waste, 03,R00 and how independent
R05 verification was accomplished.
TWCP-701 C TA-55 Generator Attachmentto | TA-55 Attachment, 1987, TRU- Documents controls to meet Information is not extremely

the TRU Waste Certification Plan
for Newly Generated TRU Waste

MST12-CPA-03,R00

WIPP WAC were implemented
and how independent
verification was accomplished.

detailed.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations
TWCP-816 D Jim Foxx Interview on Number C.L. Foxx, Los Alamos National | Waste was co-mingled with room | None

of Layers of Packaging

Laboratory

trash, and was initially boxed as
low-level waste. Subsequently,
some of these waste boxes were
returned for disposal in drums as
TRU waste when on-site
radioassay results showed them
exceeding the low-level discard
limits.

TWCP-882 (UCNI) D Secondary Radionuclides and Memo from Jim Foxx Lists additional radionuclides Best information available, but it
Toxic Metalsin TA-55 TRU and metals potentially in waste, is based on worker recollection
Waste subdivided by process status because other records are not
code. Coverstime period from available.
1978 to present.
TWCP-886 C Color Flow Diagram of Pu- N/A Indicates that processinputsare | Does not indicate solvent input
processes at TA-55. thermally treated and that heavy | to processes.
metals from process inputs end
up in the nitric acid evaporator
bottoms.
TWCP-887 D Segregation of Defense and Non- | Memo from Jim Foxx Wastes generated from defense None.
Defense TRU Waste and non-defense activities were
not segregated at TA-55
through 1997.
TWCP-2501 B “Backlog Waste Reassessment Rocky Flats Environmental Page WF34-10 contains results Tests were conducted on
Baseline Book, Waste Form 34" | Technology Site Report 1995 of testsfor corrosivity residues rather than on waste.
MET-1/TWCP-3541 C Reactor Fuels Devel opment MAS-NF-DE-11-13—Potential Describes metallography process | None
(UCNI) hazards associated with involved in reactor fuel
metallography in Room 115 development.
MET-2/TWCP-3541 C Reactor Fuels Devel opment MAS-NF-DE-11-18— Describes procedure for making | None

(UCNI)

Metallographic procedure for
making alpha autoradiographs

alpha autoradiographs.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category

TWCP Record No. Code Information Source Summary Limitations
MET-3/TWCP-3541 C Reactor Fuels Devel opment MAS-NF-DE-11-8— Describes procedure for None
(UCNI) Metallurgical examination of Pu- | metallurgical examination of Pu-

contaminated materials contaminated materials.
MET-4/TWCP-3541 C Reactor Fuels Devel opment MAS-NF-DE-11-14— Describes procedure for None
(UCNI) Identification of potential hazards | identifying hazards associated

associated with metallography in | with metallography at TA-55.

Rooms G104 and G107
MET-5/TWCP-3541 C Reactor Fuels Devel opment FAB-PP-3401—Cleaning of SP- Describes procedure for cleaning | None
(UCNI) 100 fuel pin components (P/SEL) | of SP-100 fuel pin components.
MET-6/TWCP-3541 C Reactor Fuels Devel opment FAB-PP-3402—Heat treatment of | Describes process for heat None
(UCNI) SP-100 components (P/S EL) treatment of SP-100

components.

MET-7/TWCP-3541 C Reactor Fuels Devel opment FAB-PP-3530—Shroud tube fuel | Describes process for shroud None
(UCNI) and insulator pellet loading (P/S | tube fuel and insulator pellet

EL) loading.
MET-8/TWCP-3541 C Reactor Fuels Devel opment FAB-PP-3540—Fuel element Describes process for fuel None
(UCNI) component assembly (P/S EL) element component assembly.
MET-9/TWCP-3541 C Reactor Fuels Devel opment FAB-PP-3570—Fuel element and | Describes process for fuel None
(UCNI) component examination (P/SEL) | element and component

examination,.

MET-10/ C Reactor Fuels Devel opment FAB-PP-3590—Wire wrap (P/S Describes process for wirewrap. | None
TWCP-3541 (UCNI) EL)
MET-11/ C Reactor Fuels Devel opment FAB-PP-3620—Fuel and Describes process for fuel and None
TWCP-3541 (UCNI) insulator pellet archive (P/S EL) insulator pellet archives.
MET-12/ C Reactor Fuels Devel opment FAB-PP-3630—Sampling of Describes process for sampling None

TWCP-3541 (UCNI)

EBRI-II type fuel elements and
wrap wires for residual chloride
and fluoride (P/SEL)

of EBRI-II type fuel elements
and wrap wires for residual
chloride and fluoride.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =

interviews, memos, and letters
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Information
Category

TWCP Record No. Code Information Source Summary Limitations
MET-13/ C Reactor Fuels Devel opment FAB-PP-3820—Cleaning Describes process for cleaning None
TWCP-3541 (UCNI) requirements for large and requirements for large

components (P/S EL) components.
MET-14/ C Reactor Fuels Devel opment FAB-PP-3830—Cleaning for Describes process for cleaning of | None
TWCP-3541 (UCNI) small components (P/S EL) small components.
MET-15/ C Reactor Fuels Devel opment FAB-PP-3340—Sodium melting | Describes process for sodium None
TWCP-3541 (UCNI) using cassette (P/SEL) melting using cassette.
MET-16/ C Reactor Fuels Devel opment FAB-FI-3002—Fabrication and Describes process for fabrication | None
TWCP-3541 (UCNI) inspection of He-bonded fuel and inspection of He-bonded

elements (P/ISEL) fuel elements.
MET-17/ C Reactor Fuels Devel opment FAB-FI-3004—Fabrication and Describes process for fabrication | None
TWCP-3541 (UCNI) inspection of Na-bonded WSA-60 | and inspection of Na-bonded

fuel pin capsules (P/SEL) WSA-60 fuel pin capsules.
MET-18/ C Reactor Fuels Devel opment FAB-MS-2006—M aterial Describes process for material QA Requirement documents
TWCP-3541 (UCNI) specification for 235-U specification for 235-U.
MET-19/ C Reactor Fuels Devel opment FAB-MS-2004—Carbothermic Describes process for QA Requirement documents
TWCP-3541 (UCNI) process material specification for | carbothermic process material

U oxide powder specification for U oxide

powder.

MET-20/ C Reactor Fuels Devel opment FAB-MS-2001—Carbothermic Describes process for QA Requirement documents
TWCP-3541 (UCNI) process material specification for | carbothermic process material

Pu oxide powder specification for Pu oxide

powder.

MET-21/ C Reactor Fuels Devel opment FAB-MS-2000—M aterial Describes process for material QA Requirement documents
TWCP-3541 (UCNI) specification for U oxide powder, | specification for depleted U

depleted oxide powder.
MET-22/ C Reactor Fuels Devel opment FAB-PP-2011—Master blend Describes process for master None

TWCP-3541 (UCNI)

preparation for Pu oxide powder
(P/S OB and FF)

blend preparation for Pu oxide
powder.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category

TWCP Record No. Code Information Source Summary Limitations
MET-23/ C Reactor Fuels Devel opment FAB-PP-2040—V acuum Describes process for vacuum None
TWCP-3541 (UCNI) reduction procedure for U carbide | reduction for U carbide or U-Pu

or U-Pu carbide preparation (P/S | carbide preparation.

RS and FF)
MET-24/ C Reactor Fuels Devel opment FAB-PP-2050—Comminution Describes process for None
TWCP-3541 (UCNI) and Ni addition for U carbide or comminution and Ni addition for

U-Pu carbide (P/S CO and FF) U carbide or U-Pu carbide.
MET-25/ C Reactor Fuels Devel opment FAB-PP-2060—Automatic pellet | Describes process for automatic | None
TWCP-3541 (UCNI) pressing (P/SMOX and FF) pellet pressing.
MET-26/ C Reactor Fuels Devel opment FAB-PP-2070—Sintering for U Describes process for sintering None
TWCP-3541 (UCNI) or U-Pu carbide pellets (P/S for U or U-Pu carbide pellets.

MOX, RS, and FF)
MET-27/ C Reactor Fuels Devel opment FAB-PP-2080—Manual pellet Describes process for manual None
TWCP-3541 (UCNI) pressing (P/SMOX and FF) pellet pressing.
MET-28/ C Reactor Fuels Devel opment FAB-PP-2090—Sampling Describes process for sampling None
TWCP-3541 (UCNI) sintered fuel and insulator pellets | sintered fuel and insulator

(PISMOX, GlI, and FF) pellets.
MET-29/ C Reactor Fuels Devel opment FAB-PP-2100—M easuring Describes process for measuring | None
TWCP-3541 (UCNI) density of sintered fuel or density of sintered fuel or

insulator pellets (PISMOX, ID, insulator pellets.

Gl, and FF)
MET-30/ C Reactor Fuels Devel opment FAB-PP-2110—Physical Describes process for physical None
TWCP-3541 (UCNI) inspection and size sorting (P/S inspection and size sorting.

MOX, GlI, and FF)
MET-31/ C Reactor Fuels Devel opment FAB-PP-2130—Centerless Describes process for centerless | None
TWCP-3541 (UCNI) grinding (P/SMOX, GI, and FF) | grinding.
MET-32/ C Reactor Fuels Devel opment FAB-PP-2160—Binder burnout Describes process for binder None
TWCP-3541 (UCNI) (PISRS, MOX, and FF) burnout.
MET-33/ C Reactor Fuels Devel opment FAB-PP-3000—Cleaning Describes process for cleaning None

TWCP-3541 (UCNI)

requirements (P/S EL)

requirements.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =

interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations
MET-34/ C Reactor Fuels Devel opment FAB-PP-3300—Sodium canister | Describes process for sodium None
TWCP-3541 (UCNI) startup and casting (P/S EL) canister startup and casting.
MET-35/ C Reactor Fuels Devel opment FAB-PP-3310—Sodium extrusion | Describes process for sodium None
TWCP-3541 (UCNI) (P/ISEL) extrusion.
MET-36/ C Reactor Fuels Devel opment FAB-PP-3330—Sodium loading Describes process for sodium None
TWCP-3541 (UCNI) into fuel elements (P/SEL) loading into fuel elements.
MET-37/ C Reactor Fuels Devel opment FAB-PP-3350—Sodium bonding | Describes process for sodium None
TWCP-3541 (UCNI) (PISEL) bonding.
MET-38/ C Reactor Fuels Devel opment FAB-PP-3360—WSA capsule Describes process for WSA None
TWCP-3541 (UCNI) loading and sodium melting (P/S | capsule loading and sodium
EL) melting.

MET-39/ C On-Going Metal Operations 353-WEL—Encapsulation of Describes process for V ague description of process;

TWCP-3541 (UCNI)

Radioactive | sotopes (P/S WE)

encapsulation of radioactive
isotopes

therefore vague on chemical use

MET-40/ C On-Going Metal Operations 118-MRD—Plasma Chemical Describes process for plasma None
TWCP-3541 (UCNI) Reactor (P/S PCH) chemical reactor operation
MET-41/ C On-Going Metal Operations 116-MRD -Measuring Physical Describes process for measuring | Poor description of chemical use
TWCP-3541 (UCNI) Properties (P/S BC) physical properties
MET-42/ C On-Going Metal Operations 397-SEC—Safe Operating Describes process for safe None
TWCP-3541 (UCNI) Procedure for Pit Disassembly operating procedure for pit

(P'ISMW, MA, PD, SRL) disassembly
MET-43/ C On-Going Metal Operations NMT5-SOP-3026-M RD— Describes process for Pu None
TWCP-3541 (UCNI) Plutonium Hydriding System hydriding system

(formerly 3026-MRD-R01) (P/S

PH)
MET-44/ C On-Going Metal Operations 119-MRD—Operating the Describes process for operating | None
TWCP-3541 (UCNI) Hydride-Dehydride Systems (P/S | the hydride-dehydride systems

PH)
MET-45/ C On-Going Metal Operations 317-CAS—Button Breaking Describes process for button None

TWCP-3541 (UCNI)

Press (P/S CA)

breaking press

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations
MET-46/ C On-Going Metal Operations 321-MET—Ultrasonic Degreaser | Describes process for operation | None
TWCP-3541 (UCNI) (PISMA) of the ultrasonic degreaser
MET-47/ C On-Going Metal Operations ESA-2 SOP-20.6.4—Ultrasonic Describes process for ultrasonic | None, physical inspection—no
TWCP-3541 (UCNI) Pit Inspection at TA-55 (P/ISMA) | pit inspection at TA-55 chemical use
MET-48/ C On-Going Metal Operations 399-MET—Operating the Describes process for operating | None
TWCP-3541 (UCNI) Autoclave Hot Isostatic Press the autoclave hot isostatic press
(PISBA)
MET-49/ C Developmental Metal Operations | NMT6-AP-AR-142—ARIES Describes process for ARIES Weak on describing chemical use
TWCP-3541 (UCNI) Integration System (P/S ARI) integration system
MET-50/ C Developmental Metal Operations | NMT6-SOP-AR-127—Operation | Describes process for operation | None
TWCP-3541 (UCNI) of the ARIES Electrolytic Can of the ARIES electrolytic can
Decontamination System (P/S decontamination system
ARI)
MET-51/ C Developmental Metal Operations | ATP/SRL-104—Pit Disassembly | Describes process for pit None
TWCP-3541 (UCNI) (formerly 397-SRL-R04) (P/S disassembly
SRL)
MET-52/ C Developmental Metal Operations | ATP/SRL-105—Processing Describes process for processing | None
TWCP-3541 (UCNI) Material in the Special Recovery | material in the special recovery
Line Furnace (P/S SRL) line furnace
MET-53/ C Developmental Metal Operations | 397-SRL—Pit Disassembly Describes process for pit None
TWCP-3541 (UCNI) (Special Recovery Line) (PIS disassembly (Special Recovery
SRL) Line)
MET-54/ D Information regarding P/Scode | Rueben Gutierrez, SME, Sputtering operations deposited | No procedure existed for this
TWCP-3541 (UCNI) PE 2/17/2000 Pu onto other surfaces. Other process. SME recall of
sputtering operations deposited information about a process that
other metals as thin films onto Pu. | occurred over a decade ago.
MET-55/ D Information regarding P/S code | Dale Soderquist, SME. 2/28/2000 | P/S code DA was a process to No procedure existed for this

TWCP-3541 (UCNI)

DA

study Pu aloys.

process.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations

MET-56/ D
TWCP-3541 (UCNI)

Information regarding P/S code
TIGR

David Kolman, SME, 3/2/2000

Processisadry processto
remove gallium from Pu. Very
little waste generated from this
process.

No procedure existed for this
process.

MET-57/ D
TWCP-3541 (UCNI)

Information regarding P/S code
FSPF

Janice Aasen, SME, 3/7/2000

FSPF replaced P/S code DA and
was set up to be like DA. Process
involves heating samplesin a
furnace under a controlled
environment.

Aswith P/S code DA, no
procedure existed for FSPF.

MET-58/ D
TWCP-3541 (UCNI)

Information regarding P/S codes
KBTF, ITF/ITF4, and BT

Jim Foxx, SME, 3/15/2000

Jim Foxx interviewed Ben Lopez,
SME for KBTF and ITF/ITF4.
Both processes are impact tests
for determining physical
properties of materials.

No procedures existed for these
processes.

MET-59/ D
TWCP-3541 (UCNI)

Information regarding the reactor
fuels program.

Ken Chidster, Roberta Simpson,
and Rudy Fernandez, SMEs,
3/7/2000, 3./13/200

Provided detailed information on
reactor fuels devel opment work.
Provided information on P/S
codes CN, CO, CT, EL, FF, ID,
OB, OM, MOX, and RS.

Very thorough source of
information

MET-60/ D
TWCP-3541 (UCNI)

Information regarding P/S code
ELW

John Milewski, SME, 2/29/2000

Laser welding operation for Pu
and other metals. Minimal
amounts of waste generated, no
RCRA-listed constituents

No procedure existed for this
process

MET-61/ D Information regarding P/Scode | Richard Oleary, SME, 2/29/2000 | Welding operation in which No procedure existed for this
TWCP-3541 (UCNI) PIG ethanol isthe only chemical use. | process
MET-62/ D Information regarding P/Scode | David Olivas, Charles Rense, Information provided clarified Limited number of procedures

TWCP-3541 (UCNI)

CA, MA, PD, SRL, and HG

SMEs, 3/2/2000

issues for these P/S codes that
were unclear from the limited
procedures available.

available for these P/S codes,
hence it was difficult to generate
a clear understanding of these
processes.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =

interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations
MET-63/ D Information on P/S code MBC Mike Blau, Dane Spearing, Information on potential RCRA- | No process description available
TWCP-3541 (UCNI) SMEs, 3/6/2000, 3/8/2000 listed constituents. This operation
uses none.
MET-64/ D Information on P/S codes RAP, Barbara Cort Martinez, SME, Reasonable information on P/S No procedures existed for these
TWCP-3541 (UCNI) RAP2, FSPF, PF, and JA 2/29/2000 code PF obtained, but limited processes. Sketchy information
information on other codes. Time | on P/S code JA process. Limited
information good. RCRA information on P/S code FSPF.
information good.
MET-65/ D Information on P/S code RL Jack Simpson, SME, 2/28/2000 | Processissimilar to P/S code PE | No procedures existed for this
TWCP-3541 (UCNI) in that Pu metal was coated with | process. SME couldn’t recall alot
thin film of other metals. of detail.
MET-66/ D Information on P/S code CA Dale Soderquist, SME, 3/29/2000 | Detailed information on casting | Procedures available for casting
TWCP-3541 (UCNI) operations. operations provided little useful
information. SME input provided
the detail.
MET-67/ D Information on chemicalsused in | George Zakar, SME, 3/15/2000 | SME provided alist of chemicals | Procedures available for
TWCP-3541 (UCNI) meachining operations, P/S code used in machining operations. machining operations were
MA. sketchy and provided little
information about chemical usein
machining. SME input provided a
detailed list.
MET-68/ D Information regarding P/Scode | George Zakar, SME, 3/29/2000 | SME provided detailed Procedures provided little
TWCP-3541 (UCNI) MA information on machining information on process
operations that was not available | descriptions or chemicals used in
from the procedures. machining. SME input provided
required information.
MET-69/ D Information regarding P/S codes | Jim Foxx, SME, 4/12/2000 SME provided information on No procedures existed for these

TWCP-3541 (UCNI)

AO, EVAC, IN, JA, UA, VD, and
WE

process and wastes generated
from these various P/S codes.

P/S codes.

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations

MET-70/
TWCP-3541 (UCNI)

Waste Management Plan, October
14, 1999 Rev. 1, 40-MM Powder
Breech Project, TA-55 Bldg. PF-
4, Los Alamos National
Laboratory

Jim Foxx, 3/9/2000

Information regarding P/S code
ITF. Includes process description,
some of the material's used.

Details on materialsused is
sketchy, hence input from SME
was reguired.

MET-71/ C Procedure for Curium-244 TA-55 Document, 308-FAB-R03 | Contains materials used in the No RCRA analyses documents
TWCP-3541 (UCNI) Detector Fabrication, P/S code process
DOP
MET-72/ C Procedure for Robotic Isotope TA-55 Document, 3029-DET- Contains materials used in the No RCRA analyses documents
TWCP-3541 (UCNI) Detector Fabrication ROO process
MET-73/ D Information regarding P/S codes | Jim Foxx, SME, 5/2/2000 SME provided additional Answers to specific questions
TWCP-3541 (UCNI) PPD, UA, VD, IN, WE and type information about processes, time
of Dowanol used in P/S codes EL periods, and chemical use and
and FF type
MET-74/ D Information regarding P/S codes | Jim Foxx, SME, 6/26/2000 SME provided additional Answers to specific questions
TWCP-3541 (UCNI) AO, EVAC, MA, and WLT information on P/S codes AO,
EVAC, and WLT than was
contained in MET69
MET-75/ D Information regarding deposition | Jim Foxx, SME, 6/27/2000 SME provided information on Answers to specific questions
TWCP-3541 (UCNI) of uranium used in reactor fuel uranium deposition
development
MET-76/ D Information on TCE usein P/S Jim Foxx, SME, 6/29/2000 SME provided information on Answers to specific questions
TWCP-3541 (UCNI) code MA trichloroethylene use in P/S code
MA
TWCP-3730 (UCNI) B Pyrophoricity characterization Characterization of Direct Oxide | Hydrogen generation and None
Salts (LA-CP-95-0098) pyrophoricity of DOR salts.
Also gives reference for MSE,
ER, and Cr-containing salts.
TWCP-3731 D Sodium pyrophoricity in Memo (MST-12-AR0-88-052) Treatment of sodium in saltsis Sodium only
pyrochemical salts effective
TWCP-3732 C Experimental data on calcium Memo (MST-12-AR0-88-077) Treatment of calcium in saltsis Calcium only

pyrophoricity in salts

effective

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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Information
Category
TWCP Record No. Code Information Source Summary Limitations
TWCP-3943 B Procedure for Waste TA-55 Document, 406-GEN-ROO | Contains information on waste None, but doesn’t address
Management at TA-55 management proceduresin 1978 | today’s waste management
concerns
TWCP-4162 D Answersto questions about P/S | Interview with Jim Foxx, Answers to questions on use of None
codes PB, PuBe, CC, MB, MS, 10/12/00 asbestos at TA-55, non-defense
FF, BF, and other issues activities, and specific P/S codes
in chloride operations.
TWCP-4164 D Answers to questions about Interview with Jim Foxx, Answers to questions on use of None
various P/S codes 10/16/00 Ag, disposal of ash and resins,
and use of gases.
TWCP-4166 D Answersto questions about P/S | Interview with Jim Foxx, Answers to questions on use of Cr [ None
codes DO, EV, HP, CF, OR, RM, | 10/17/00 and Ag, RCRA metalsin cement,
PY asbestos in furnaces and gloves,
and disposal of spray cansused in
gloveboxes.
TWCP-4167 D Answers to questions about Interview with Jim Foxx, Segregation of non-defense None

segregation of non-defense
wastes; leachability of Ag from
ash

10/18/00

wastes began on 27 August 1998;
analytical data show that Agin
ash is below limits of regulatory
concern

* Information Category Codes: A = forms intended for use in waste certification, B = data from controlled databases and published documents, C = unpublished data, and D =
interviews, memos, and letters
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MAP OF TA-55

Note: The Plutonium Facility, Building PF-4, is|abeled PF-4 on this map.
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TIMELINE FOR METAL
OPERATIONS

See Section 4.0 for details of RCRA code applicability to waste types generated under each P/S Code.

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Present

AO No TRU waste generated 3/99 | Present
o -¢
ARI 8/98 Present
*—e
BA .4/88 1/95 ..1/97
*D008
BC .1983 .Present
*D008
BT 5/98 D008 | Present
*——@
CA 1979 Present
@ ®
*D008
1979 2/88
CN
o - —--— - —--@
1979 2/88
Cco
o --— - — - —--@
1979 2/88
CcT
* —--—--—--—- 9
DA .10/89 Foo2 .1/96
*D008
boP 12/88 6/91 6/93
® *--—--9
*DO008
DT No TRU waste generated
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TIMELINE FOR METAL OPERATIONS (continued)

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 ;989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ;Preﬂent

EL 1979 D040 ®
197
ELW o - - — - .Present
EM 3/89 No infgrmation 1/95 1/97
® ®---—--@

EVAC 1/99 _1.Present
Fr &8 . L bempwo | gPree
ESPE .126_ I _1.Present
. 1979 288

*~—--—--—--—--0
HG No TRU waste generated (Att; 4)
D 1979____________.2/88

1979 Present
IN ®

*DQO08
ITFNTF4 ‘1& I . _’Prese”t
JA .1979 1997 ar 1998
*D008

KBTF | 1/97 = DOOS Present

— — —eo



MA

MBC

MOX

MW

OB

oM

PD

PE

PF

PH

TWCP-AK-2.1-003,R.1 (LA-UR-00-5860) Attachment 3
Effective Date: 12/04/00 Page3of 5
TIMELINE FOR METAL OPERATIONS (continued)
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Present
.1979 D035, FQ02, FO05 Present
* D008, **D040
2/98 Present
— o
1979 2/88
- — - — e m— = e — = e —f)
1979 2/98
*D008
1979 2/88
@ - - — - — - — - — -
1979 2/88
12/87 D007 5/93 5/95
*P008
1/92
______________.Present
1982 1990
***[D004, *D008
1983 ‘ Present
- - —— - - — - - — - - — - - — - - — - — - - —— - — - - — - -
* D00
.11/87 1 Present
*D008
10/97 Present

PIG
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TIMELINE FOR METAL OPERATIONS (continued)

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Present

RAP/ 3/96 Present
RAP2 e --—--—@
/36 990
" ¢ — D08 | .
RS .1%_______________.2/88
SRL .8/95 .Present
TIGR .2/18 I _.Present
5/84 5/89
- R A
/
VD 10 86D K.1989
WE ® ‘Present
*D008
WLT .1192. Present
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Effective Date: 12/04/00
TIMELINE EXPLANATION

The P/S code is established either in the P/S
@ < diagrams and/or in the procedures designating the
start and end dates.

@ - @ Extrapolate out two (2) years beyond the last revision
date for the procedure to next possible review date.

Dates for which a process is known to have been in
Q- @ operation based on Subject Matter Expert input, but
no procedures exist nor is there a P/S code for this

time period.

* Until 1992 leaded gloves were disposed as metal debris waste under the originating P/S code.
Thereatfter, they were segregated into a leaded-glove waste stream.

** Trichloroethylene was used in the final cleaning of metal parts from 1979-1992, resuming in
March 2000.

*** Arsenic was only used in 1984 and perhaps into 1985.
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PROCESSINPUTS AND OUTPUTS
Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
AO Assembly Operation Pu meta (high purity) No chemicals used Pu metal parts WasteisLLW MET-69,
MET-74/
TWCP-3541
ARI ARIES Pu metal (high purity) Sodium hydroxide, Pu metal and rags, tools, labware, MET-49,
sodium nitrate, plutonium oxide to gloves, spent MET-50/
sodium sulfate vault electrolyte solution TWCP-3541
BA Basement |sopress Pu and isotopes of other | No chemicals used Pu and isotopes of Rags, paper, toals, D008 MET-48/
radionuclides sealed in other radionuclides gloves, spent TWCP-3541
coupons sealed in coupons hydraulic fluid,
spent hydraulic
fluid, silicone
lubricant, isopropyl
alcohal,
miscellaneous
meaterials consisting
of stainless sted,
auminum, titanium
and firebrick
BC Physical Properties Actinide metals, alloys, No chemicals used Actinide metals, rags, paper, tools, D008 MET-41,
and compounds aloys, and gloves, glass, plastic MET-64/
compounds and metal labware, TWCP-3541
press dies
BT Burst Testing Pu metal (high purity) sodium hydroxide, Material to vault. rags, tools, gloves, D008 MET-58/
sodium tetraborate, tin- HEPA filters, wire, TWCP-3541
lead solder strain gauges
CA Casting High purity metal from Freon TF, bromobenzene | Cast metal parts Rags, tools, gaskets, | D008 MET-45,
P/S code RM and SS or graphite crucibles, MET-62,
other P/S codes, e.g. rags, tools, tantalum MET-66/
SRL parts, plastic and TWCP-3541
glass, leaded gloves
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
CN Carbon-Nitrogen-Oxygen Sample reactor fuel No chemicals used No Product. Samples | Labware, rags, non- MET-59/
(C-N-O) Analysis pellet for analysis not analyzed leaded gloves, TWCP-3541
returned to P/S code | HEPA filters,
Gl. Anayzed rubber, wood, paper,
samples to vault cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays,
magnesium oxide
crucibles
(6(0) Comminution Crushed briquettesfrom | Stearic acid, nickel Product to P/Scode | Tools, labware, rags, MET-59/
P/S code RS powder, polyethylene RS, scrap to vault. non-leaded gloves, TWCP-3541
glycol HEPA filters,
rubber, wood, paper,
cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays,
stainless and
hardened steel balls
CT Compatibility Testing Encapsulated material, No chemicals used N/A N/A MET-59/
P/S code is a status only, TWCP-3541
hence no TRU waste was
probably generated.
DA Alloy Devel opment Pu metal, alloying Bromobenzene, Freon Pu aloysto PISCA, | Labware, gloves, D008 MET-55/
metals. TF SS or aqueous rags, metal cups F002 TWCP-3541
recovery
DOP Detector Oxide Preparation Oxides of various No chemicals used Encapsulated oxide Labware, gloves, D008 MET-71,
radionuclides rags MET-72/
TWCP-3541
DT John Ward R&D Nonprocessing Nonprocessing N/A N/A
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
EL Element Loading Reactor fuel pelletsfrom | Ethanol, mild acids and Fuel pin Tools, labware, rags, | D040 MET-59/
P/S code Gl caustics, helium, sodium non-leaded gloves, TWCP-3541
metal, Dowanol 80, spent welding rods,
trichloroethylene Dowanol 80
containing sodium
metal
ELW Experimental Laser Welding Pu metal Ethanol Welded part Gloves, rags MET-60/
TWCP-3541
EM Electron Microscopy No AK information available
EVAC Evacuation and Bake-out Pu meta parts No chemicals used Pu metal parts WasteisLLW MET-69,
MET-74/
TWCP-3541
FF Fuel Fabrication Uranium oxide, uranium | Graphite, sugar, stearic Fuel pin Tools, labware, rags, | D022 MET-59/
carbide, uranium nitride | acid, ethylene glycol, non-leaded gloves, D040 TWCP-3541

helium, argon, hydrogen
gas, sodium metal,
Dowanol 80,
bromobenzene,
MolyKote, microspheres,
ethylene glycol,
surfactants, hexane,
chloroform, ethanal,
trichloroethylene,
chloroform

tungsten carbide and
hardened steel press
dies; diamond or
auminum oxide
grinding wheels;
HEPA filters,
rubber; wood,;

paper; cardboard;
glass viass, balances,
steel and brass
storage containers,
ceramic, graphite,
and magnesium
oxide crucibles,
vacuum pumps;
graphite and
molybdenum trays;
thermocouples;
stainless and
hardened steel balls
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
FSPF Specia Furnace Operation Pu metal (high puity) No chemicals used Pu metal to vault, Pu | Pu contaminated MET-57,
contaminated metals | metalsto discard if MET-64/
torecovery if >DL. | <DL. Rags, gloves, TWCP-3541
ceramics, glass,
plastics
Gl Pellet Grinding and Inspection | Uranium or Pu pellets No chemicals used Pelletsto PISEL or | Rags, tools, non- MET-59/
from P/S code RS to vault leaded gloves, TWCP-3541
HEPA filters,
rubber, wood, paper,
cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays,
diamond and
auminum oxide
grinding wheels
HG Pu Removal by Mercury “Cold” Experimentsonly | N/A N/A No TRU waste MET-62/
generated TWCP-3541
ID Immersion Density Uranium or Pu pellets Bromobenzene Pelletsto P/S code Status code, so ho MET-59/
from P/S code Gl EL, FFor ME TRU waste TWCP-3541
generated; non-
leaded gloves; LLW
IN Inspection Status only, Physical No chemicals used Inspected Parts Gloves, rags, tools D008 MET-69/
inspection of parts TWCP-3541
ITF Impact Test Facility Pu metal GoJo cleaner 7" gas gun tube to Rags, metals, wire, MET-58/
NMT-9 for recovery; | HEPA filters, gloves TWCP-3541
data from 40-mm from 40-mm gun; no
gun; materialsreused | TRU waste
if possible generated from 7”
gasgun
ITF4 Impact Test Facility Pu metal GoJo cleaner 7" gas gun tube to Rags, metals, wire, MET-58/
NMT-9 for recovery; | HEPA filters, gloves TWCP-3541

data from 40-mm
gun; materials reused
if possible

from 40-mm gun; no
TRU waste
generated from 7"
gasgun
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
JA Gas | sostatic Press Pu and isotopes of other | No chemicals used Material returnedto | Gloves, rags, tools D008 MET-64,
radionuclides P/Scode BC MET-69/
TWCP-3541
KBTF Kolsky Bar Test Facility Pu metal No chemicals used; Pu metal returned to | Gloves, rags, tools D008 MET-58/
plastic-wrapped lead sending P/S code TWCP-3541
bricks used as damper
MA Machining High purity Pu metal Tap Magic, Freon TF, Machined part, scrap | Gloves, rags, tools, F002 MET-42,
Metalprep 79, Texaco and truningsto plastics, grinding FO05 MET-46,
Regal 32 ail, methyl recovery wheels, lathe cutting | D008 MET-47,
ethyl ketone, tools, milling D035 MET-62,
trichloroethylene, machining cutters D040 MET-67,
ethanol, isopropanol MET-68,
MET-76/
TWCP-3541
MBC Crystal Pu metal No chemicals used Pu metal to recovery | Gloves and rags MET-63/
TWCP-3541
MOX Mixed Oxide Fuel Production | Uranium/Pu oxide Zinc stearate Fuel pellets Tools, labware, rags, MET-63/
non-leaded gloves, TWCP-3541
HEPA filters,
rubber, wood, paper,
cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays
MW Metal Working Pu metal, uranium metal | Freon TF Pu metal to recovery, | Gloves, rags, paper, | D008 MET-42/
uranium metal to copper wool, tools, TWCP-3541

vault

plastic bottles, glass
and rubber labware,
aluminum foil ,
cutting wheels,
milling machine
cutters, and lathe
cutting tools.
Tritium-
contaminated copper
wool and rags
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P/S Code

P/STitle

Process | nputs

Process Outputs

Feed Stream(s) ChemicalgReagents

Product

Waste Stream?

EPA
Codes?

Refer ences®

OB

Oxide Blending

Enriched uranium oxide,
depleted uranium oxide,
Pu oxide

Graphite, stearic acid

Blended oxidesto
P/S code RS

Rags, tools, non-
leaded gloves,
HEPA filters,
rubber, wood, paper,
cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays,
ceramic and graphite
crucibles

MET-59/
TWCP-3541

oM

Oxygen to Metal Ratio
Determination

Reactor fuel pellets No chemicals used

Reactor fuel pellets

Status code, no TRU
waste generated;
LLW

MET-59/
TWCP-3541

Plasma Chemistry

Pu meta (varying purity) | Various gases used for
plasma:
tetrafluoroethane,
hexafluoroethane,
perfluoropropane,
oxygen, argon, carbon
dioxide, Fomblin pump
oil (contains
perfluoropolyether)

Pu metal to recovery

Gloves, rags, toals,
glass, plastic and
metal |abware; used
pump oil (Fomblin
brand); discarded
test samples such as
tantalum fail,
tungsten foil ,
tungsten-coated
silicon, silicon
dioxide; and various
actinide surfaces

D007
D008

MET-40/
TWCP-3541

PD

Pit Disassembly

Freon TF
SF-21

Pu metal, uranium metal

Pu metal to recovery,
uranium metal to
vault

Gloves, rags, copper
wool, tools, plastic
bottles, glass and
rubber labware,
aluminum foil ,
cutting wheels,
milling machine
cutters, and lathe
cutting tools.
Tritium-
contaminated copper
wool and rags

MET-42,
MET-50/
TWCP-3541
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
PE Sputtering Process Pu metal (high purity), No other chemicalsused | Part with sputtered Gloves, rags, toals, D004 MET-54/
arsenic, gold, lutetium metal coating metals used in D008 TWCP-3541
coating process
PF Plutonium Surfaces Pu metal Ethanol and possibly Pu metal to recovery | Tools, labware, rags, | D008 MET-64/
methanol gloves, plastics TWCP-3541
PH Thermal Hydride/Dehydride Pu metal, Pu aloys and hydrogen gas Pumetal and dloys | Tools, labware, rags, | D008 MET-43,
other actinides to recovery, other paper, gloves, used MET-44/
actinidesto vault Fromblin pump oil TWCP-3541
PIG Welding Beryllium, aluminum Ethanol Beryllium welded Gloves and rags MET-61/
part TWCP-3541
RAP/ Research Alloy Preparation No activity inthese P/S | None MET-64/
RAP2 codes TWCP-3541
RL Radiochemical Coating Pu meta (high purity), Gold metal and lutecium | Pu metal part with Gloves and rags, D008 MET-65/
other metals metal metal coating metals used in TWCP-3541
coating process
RS Pellet Sintering Enriched uranium oxide, | Argon, hydrogen gas, Sintered fuel pellets | Tools, labware, rags, MET-59/
depleted uranium oxide, | MolyKote to P/S code Gl non-leaded gloves, TWCP-3541
Pu oxide from P/S code HEPA filters,

OB:; also returned from
P/S code CO

rubber, wood, paper,
cardboard, glass
vials, balances, stedl
and brass storage
containers, graphite,
molybdenum trays,
ceramic and graphite
crucibles,
thermocouples,
heating elements,
vacuum pumps
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Process I nputs Process Outputs EPA
P/S Code P/STitle Feed Stream(s) ChemicalgReagents Product Waste Stream’ Codes? References®
SRL Special Recovery Line Pu metal, uranium metal | Freon TF Pu metal to recovery, | Gloves, rags, copper MET-42,
SF-2I uranium metal to wool, tools, plastic MET-51,
copper wool vault bottles, glass and MET-52
rubber labware, MET-53,
auminum foil, MET-62/
cutting wheels, TWCP-3541
milling machine
cutters, and lathe
cutting tools,
tritium-contaminated
copper wool and
rags
TIGR Thermally Induced Gallium Pu-gallium oxide argon and hydrogen gas | Separated Pu oxide Tools, labware, rags, MET-56/
Removal and gallium oxide gloves TWCP-3541
UA Uranium Fabrication Uranium metal and Freon TF Uranium to vault Gloves, rags, copper | D008 MET-69,
oxide wool, tools, glass MET-73/
and rubber labware, TWCP-3541
aluminum foil ,
cutting wheels,
milling machine
cutters, and lathe
cutting tools.
VD Vapor Degreaser and Sand Pu metal parts Freon TF Cleaned parts Gloves, rags, tools D008 MET-69/
Blasting TWCP-3541
WE Welding Pu metal, other metals Freon TF Welded parts Gloves, rags, toals, MET-39,
including auminum, spent welding rods, MET-69/
titanium, gold stainless steel TWCP-3541
capsules
WLT Welding Leak Test Pu metal parts No chemicals used Pu metal parts Plastic gloves, bags MET-74/
and rags, cotton TWCP-3541

gloves, minimal
amount of metal
items

1 All P/S codes generate routine laboratory debris waste. The debris waste may consist of glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal containers,
brushes, and small tools. Leaded gloves may also be generated and are segregated.
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2 Seediscussion in Section 4.0 for details on the applicability of the RCRA codes listed in this column. The RCRA hazardous waste codes listed apply to the solid TRU waste only
and not to any other waste forms that may undergo further treatment or processing (e.g., evaporation or cement fixation). The resulting treated waste stream is evaluated for
hazardous waste constituents and assigned the applicable EPA hazardous waste codes. All P/S codes have the potential to generate leaded gloves. The gloves are segregated from
other metal debriswaste and are assigned EPA hazardous waste code D008 under the originating P/S code.

® Refer to the Acceptable Knowledge Roadmap in Attachment 3.
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS

/Etraxe Operations
: _ - U _ — PAF
Nitrate Miscellaneous Special Processing Pyrochemical Miscellaneous| -
Eperaﬂons Eperatlons g)eratlons Bperatlons Bperanons T Miscellaneous
Operations
t 1 A A A MA
A
|
HG
FSPF
KBTF |«
PF
ITF/ITF4|<
Y
PCH |« <
CA <
PH [«
A A A
> VD BA
{ v {
1_" A » Vi
PE MA [« > IN > WE [« DOP
A A
DA BC |« JA
Y
RAP/RAP2
Shaded Area Indicates
Metal Operation Processes i
To P/S code DA
Y
OR RM
Pyrochemical Special Processing
Operations Operations

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault.
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SIMPLIFIED PROCESS FLOW DIAGRAM FOR METAL OPERATIONS

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault.

AO Assembly Operations

ARI ARIES
BM Burning Metal
BT Burst Testing

CA Casting

ELW Experimental Laser Welding
EVAC Evacuation and Bake Out

MA Machining
MBC Crystal

LEGEND

MW
PD
RB
RL
SRL
SS
TIGR
WLT

Metal Working

Pit Disassembly

Roasting and Blending
Radiochemical Coating
Special Recovery Line

Salt Stripping
Thermally Induced Gallium Removal

Welding Leak Test

(continued)
TIGR
MBC RL
A A
WLT |« > AO e
MA
ELW |« J ss
A
Y PD
EVAC > SRL
MW
Y Y
Shaded Area Indi . )
Metaﬁoi)era{t?:n gr:f(?;::es BT > CA |«
ARI
A 4
Vault
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SIMPLIFIED PROCESS FLOW DIAGRAM:

REACTOR FUEL DEVELOPMENT

ACL — _ — ME
Miscellaneous Miscellaneous
A Eperations OperatioE A
CN CT ID OM
A A A A
A
Shaded Al Indicat
OB Meta?Oeperart(iec?n r;’rlc?;gzes
> RS > Gl > EL
A
Y
CO
A 4 Y

To Nitrate Operations —» CF Vault

In 1988, P/S codes CO, GlI, ID, OB, and RS were combined into P/S code FF. P/S codes CT, ID, and OM are
statuses only, and will not generate TRU waste.

ACL ME
A Miscellaneous A Miscellaneous
Operations Operations
CF |« FF > EL
Shaded Area Indicates
Metal Operation Processes » MOX

Vault

A

NOTE: All of these P/S codes may obtain feed material from or send product output to the vault.
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ACRONYMS

acceptable knowledge

octyl phenyldiisobutyl carbamoyl methyl phosphine oxide

RCRA hazardous waste code for wastes with hazardous characteristics,
defined in 40 CFR Subpart C, Sections 261.21 to 261.24

dibutyl butylphosphonate

dihexyl N,N-diethylcarbamoylmethyl phosphonate

discard limit

U.S. Department of Energy

Discardable Waste Log Sheet

U.S. Environmental Protection Agency

RCRA hazardous waste code for hazardous wastes from non-specific
sources, defined in 40 CFR Subpart D, Section 261.31

oxygen fluoride

glovebox

high-efficiency particulate air

[EPA] hazardous waste number

RCRA hazardous waste code for hazardous wastes from specific sources,
defined in 40 CFR Subpart D, Section 261.32

Los Alamos National Laboratory

Multiple Energy Gamma Assay System

molten salt extract

material type

non-destructive assay

RCRA hazardous waste code for acute hazardous waste defined in 40 CFR
Subpart D, Section 261.33

Plutonium Facility, Building 4

process/status [code]

quality assurance

research and development

Resource Conservation and Recovery Act

research, development, and demonstration

Rocky Flats Environmental Technology Site

Radioactive Liquid Waste Treatment Facility

Records Management/Document Control

Los Alamos National Laboratory Transuranic Waste Characterization
Sampling Plan (TWCP-PLAN-0.2.7-001,R.3)

subject matter expert

technical area

tributyl phosphate

Toxicity Characteristic Leaching Procedure

transuranic

Transuranic Waste Characterization Program

Unclassified Controlled Nuclear Information

Waste Isolation Pilot Plant
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Note: Thisindex indicates the main process AK summary report and report section that covers

each P/S code mentioned in this report.

P/S Code P/S Name Process AK Summary Report and Report Section*

AC Actinide Chemistry, R&D Miscellaneous Operations  3.4.3, Att. 4
AC1 Actinide Chemistry, R&D Miscellaneous Operations  3.4.3, Att. 4
AC2 Actinide Chemistry, R&D Miscellaneous Operations 3.4.3, Att. 4
AC3 Actinide Chemistry, R&D Miscellaneous Operations 3.4.3 Att. 4
ACL Analytical Chemistry Laboratory Miscellaneous Operations  3.4.4, Att. 4
AD Actinide Processing Demonstration | Miscellaneous Operations  3.4.1, Att. 4
APD Actinide Processing Demonstration | Miscellaneous Operations  3.4.7, Att. 4
AX Solution Assay Miscellaneous Operations  3.4.3, Att. 4
CF Cement Fixation Nitrate Operations 345, Att. 4
CK SeDCSS\I?er\;olatile Fluoride Pu Miscellaneous Operations  3.4.2, Att. 4
cv Ilzrgg(l?%li)gerimental Chlorination Miscellaneous Operations  3.4.2, Att. 4

CX Chloride Anion Exchange Chloride Operations 34.2,34.3 Att. 4
EDC Electrolytic Decontamination Miscellaneous Operations ~ 3.4.8, Att. 4
EOC CE:?]gre;Lrtn;?Ztglﬁ (?r:(i de Miscellaneous Operations  3.4.5, Att. 4
EV Evaporator Nitrate Operations 344, Att. 4
EXT Extraction RD&D Miscellaneous Operations  3.4.6, Att. 4
FDL FOOF Demonstration Loop Miscellaneous Operations ~ 3.4.2, Att. 4
FLU Fluorination RD&D Miscellaneous Operations 3.4.2, Att. 4
HP Cement Fixation Nitrate Operations 345, Att. 4
HRS High Resolution Spectroscopy Miscellaneous Operations  3.4.5, Att. 4
IB Matrix Study of Pyrochemical Salts | Miscellaneous Operations  3.4.6, Att. 4
ICP ICP-AES Analysis Miscellaneous Operations  3.4.4, Att. 4
IE Isotope Enrichment Miscellaneous Operations  3.4.2, Att. 4
IS Incinerator Nitrate Operations 34.1 Att. 4
LI XF6 Experimental M easurements Miscellaneous Operations  3.4.2, Att. 4
Ligs | L@ser-Induced Breakdown Miscellaneous Operations ~ 3.4.5, Att. 4

Spectroscopy System
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P/S Code P/S Name Process AK Summary Report and Report Section*
ME Metallography Miscellaneous Operations ~ 3.4.10, Att. 4
NCD Nonconfirming Drums Miscellaneous Operations ~ 3.4.9, Att. 4
OR Direct Oxide Reduction Pyrochemical Processes 34.2, Att. 4
PTS RD&D Pretreatment Study Nitrate Operations 34.1,34.6 Att. 4
PX | Regenertion and Electrreining | 592539 Processing 345, 3410, At 4
RASS/RSS | Raman Spectroscopy System Miscellaneous Operations  3.4.5, Att. 4
RB Roasting and Blending Nitrate Operations 34.3 Att. 4
RBJ Roasting and Blending Jr. Nitrate Operations 343 Att. 4
RC Rotary Calciner Nitrate Operations 341,346, Att. 4
RD Repackaging into Retrievable Drums | Miscellaneous Operations  3.4.9, Att. 4
RR lon Exchange Nitrate Operations 34.3 Att. 4
SA Super Acid RD&D Miscellaneous Operations  3.4.3, Att. 4
SMP SP Mounting Preparation Miscellaneous Operations  3.4.5, Att. 4
SO Super Oxidizer, FOOF Program Miscellaneous Operations ~ 3.4.2, Att. 4
SS Salt Stripping Pyrochemical Processing gjg gjg 2354
STF Standard Fabrication Miscellaneous Operations 3.4.6, Att. 4
VS g:nrlnglr ir:gtion, Inspection & Miscellaneous Operations ~ 3.4.5, Att. 4
WM Waste Management Miscellaneous Operations  3.4.9, Att. 4
X0 Inactive or Unspecified P/S Material | Miscellaneous Operations  3.4.9, Att. 4
XES X-Ray Energy Spectroscopy Miscellaneous Operations ~ 3.4.5, Att. 4
XO Inactive or Unspecified PIS Material | Miscellaneous Operations  3.4.9, Att. 4
XP RD&D Experimental Processes Miscellaneous Operations  3.4.4, Att. 4

* Process AK summary reports: Chloride Operations (TWCP-AK-2.1-002,R.1), Miscellaneous Operations (this
report), Nitrate Operations (TWCP-AK-2.1-005,R.1), Pyrochemical Processes (TWCP-AK-2.1-006,R.1), and
Specia Processing (TWCP-AK-2.1-007,R.1)
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PROCESS ACCEPTABLE KNOWLEDGE SUMMARY

Waste-gener ating process. Miscellaneous Operations
P/S codes:

AC, AC1, AC2, AC3,ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE,
LI, LIBS, ME, NCD, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, X0, XES, XO, XP

Type of waste gener ated:

Retrievably stored and newly generated, mixed and non-mixed, combustible and non-
combustible debris; liquid wastes sent to the Radioactive Liquid Waste Treatment Facility at
TA-50 or immobilized in cement (as part of nitrate operations)

Site: LANL
Facility Mission (including defense and non-defense programs):

TA-55 has extensive capabilities for the extraction and recovery of plutonium from residues and
scraps generated from operations at various LANL facilities and other DOE sites in the defense
complex. The recovered plutonium is converted into pure plutonium feedstock. These
manufacturing and recovery operations, associated maintenance operations, and TA-55
plutonium research are the sources of TRU waste contaminated scrap, residues, and debris
generated at TA-55. The scrap and residues are processed to recover as much plutonium as
practicable before disposal. Wastes from miscellaneous operations are generated from plutonium
recovery and purification for defense and non-defense programs; these wastes are generated and
produced in the same rooms and gloveboxes and so were not segregated until August 27, 1998.

Area(s) or building(s) where the process waste was generated (including operationscarried
out in those areas):

TA-55 Plutonium Facility (Building PF-4), Rooms 105, 106, 112, 113, 115, 120, 124, 126, 208,
209, 210, 401, 409, 420, and 432

Description of the process waste (physical form and typical content description):

Primarily debris waste, including cellulosic materials, plastic, rubber, ceramic, metal and glass
debris, and waste sent to nitrate operations to be immobilized in cement.

Description of the waste-gener ating process:

The overall goal of the miscellaneous operationsis to recover plutonium from metal, metal
alloys, scrap, and residues and produce a purified plutonium oxide product or feedstock for
conversion to metal. Processes in miscellaneous operations include pretreatment, dissolution,
purification, and hydroxide precipitation.
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Process feed:

Plutonium metal or metal alloy, oxides and hydroxide cakes; pyrochemical salts; crucible pieces,
anode heels; ash; analytical laboratory solutions; and residues from other DOE facilities.

Radioisotopic content of the waste:

Variety of plutonium material types with different well-defined isotopic compositions;
americium-241, neptunium-237, and uranium-234 may be present at detectable concentrations as
decay products of their plutonium precursors. Some of the processes separate plutonium and
americium or plutonium and uranium. The waste will usually be enriched in americium and
uranium, but may also be depleted in some cases.

RCRA ConstituentEPA Hazardous Waste Numbers:

* NoK or Pcodes

» FO01: P/S codesWM, XO, X0 (trichloroethylene and 1,1,2-trichloro-1,2,2-trifluoroethane
(freon))

» FO002: P/S codesAC/ACL/AC2,AD, APD, SA, WM, X0, XO (chlorobenzene, methylene
chloride, tetrachloroethylene, trichloroethylene)

» FO003: AD, APD, ME, SA (acetone, diethyl ether, methanol, xylene)

» FO005: P/S codesAC/ACLAC2, SA, WM, X0, XO (benzene, methyl ethyl ketone, toluene,
pyridine)

» D004 (arsenic) and D010 (selenium): P/S codesAD, RASS/RSS, SO, XES, SP

« D005 (barium) and D006 (cadmium): P/S codesAD, CK, CV, EXT, FDL, FLU, IB, IE, LI,
RASS/RSS, SO, XES, XP, SO

» DO007 (chromium) and D009 (mercury): P/S codes AC, AC1, AC2, ACL,AD, APD, AX, CK,
CV, EDC (D007 only), EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME (D007 only),
RASS/RSS, RD, SA, SO, STF (D007 only), VS, WM, X0, XES, XO, XP

» D008 (lead, excluding leaded gloves): P/S codes AD, APD, CK, CV, EXT, FDL, FLU, IB, IE,
LI, RASS/RSS, SO, WM, X0, XES, XO, XP

» D008 (leaded gloves only): P/S codes AC, AC1, AC2, ACL, AD, APD, AX, CK, CV, EDC,
EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI, ME, RASS/RSS, RD, SA, SO, STF, VS, WM,
X0, XES, XO, XP

» DO11 (silver): PIScodes AD, APD, CK, CV, EXT, FDL, FLU, IB, IE, LI, RASS/RSS, SO,
XES, XP

» D018 (benzene): PIScodesAC, AC1,AC2, SA

» D019 (carbon tetrachloride): P/S codesAD, APD, CV, RASS/RSS
» D021 (chlorobenzene): P/S code APD

» D022 (chloroform): P/S codesAC, AC1, AC2, APD, WM, X0, XO
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* D035 (methyl ethyl ketone): P/S codes WM, X0, XO

» D038 (pyridine): P/S code SA

» D039 (tetrachloroethylene): P/S codesAD, APD, CV

» D040 (trichloroethylene): P/S codes ME, WM, X0, XO

* NoHWN: P/S codes LIBS, NCD, SMP

Process waste volume (if known):

Waste volumes for each P/S code have not been tracked. Instead, waste items are segregated into
similar material types and packaged in waste containers. Waste containers are segregated into
waste streams in the Sampling Plan, and waste stream volumes are reported in that document.

Y ears of generation for the process waste: 1979—present
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1.0

2.0

PROCESSAK SUMMARY REPORT FOR
MISCELLANEOUS OPERATIONSAT TA-55

INTRODUCTION

All transuranic (TRU) waste must be sufficiently characterized and certified beforeit is
shipped to the Waste Isolation Pilot Plant (WIPP). The U.S. Environmental Protection
Agency (EPA) allows use of acceptable knowledge (AK) for waste characterization. EPA
uses the term AK in its guidance document, Waste Analysis at Facilities that Generate,
Treat, Sore and Dispose of Hazardous Waste. Attachment B, Waste Anaysis Plan, to the
Hazardous Waste Facility Permit I ssued to the Waste Isolation Pilot Plant (EPA No.
NM4890139088) (WIPP WAP) defines AK and provides guidelines on how AK should
be obtained and documented.

This process AK summary report was prepared in accordance with Acceptable
Knowledge Documentation (TWCP-QP-1.1-021,R.5). The primary purpose of this report
isto systematically organize, evaluate, and summarize detailed AK information about
individual processes used by one of the TRU-waste generators at Los Alamos National
Laboratory (LANL). By doing so, this report provides detailed technical support for one
or more waste stream AK summary reports that include these process wastes.

METHODOLOGY USED TO SEARCH FOR AK RECORDS

The AK search for the information related to Technical Area (TA)-55 waste streams
resulting from miscellaneous (i.e., mixed oxide, uranium, analytical, and research and
development) processes covered:

* Review of the Los Alamos National Laboratory Transuranic Waste Characterization
Sampling Plan (TWCP-PLAN-0.2.7-001,R.3) (Sampling Plan) that includes
information regarding al TRU waste streams

* Review of documents related to waste generation and waste management activities at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

» Interviews with personnel involved with waste generation and waste management at
TA-55 aslisted on the Acceptable Knowledge Roadmap (Attachment 1)

NOTE: Much of the AK information related to miscellaneous operations is contained
in Transuranic Waste Characterization/Certification Project (TWCP) Record
No. TWCP-3546. Individual documents in this record have been assigned a
separate identifier, M-nnn, where nnn is a sequential 3-digit number. This
referencing nomenclature is used throughout this report and its attachments.

* Analysesof individual processes generating waste, and evaluations of the potential
for Resource Conservation and Recovery Act (RCRA)-regulated constituents to be
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present in the process wastes, based on subject matter expert (SME) interviews and
any available data

The TWCP Records Management/Document Control (RMDC) Center contains copies of

the documents referenced in this report. Any Unclassified Controlled Nuclear
Information (UCNI) will be contained in these records, and will not be included in this
report. Such records are identified as UCNI in the Acceptable Knowledge Roadmap
(Attachment 1).

This process AK summary report is part of a set of closely related reports about TRU-
waste generating activities at TA-55. For convenience in organizing AK for plutonium
processing at this facility, the processes were categorized into six arbitrary operational

areas. The multiple processes in each area are then described in detail in the following six
process AK reports for plutonium:

Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55
(TWCP-AK-2.1-002)

Process Acceptable Knowledge Summary Report for Metal Operation Processes at
TA-55 (TWCP-AK-2.1-003)

Process Acceptable Knowledge Summary Report for Miscellaneous Operations at
TA-55 (TWCP-AK-2.1-004) (this report)

Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005)

Process Acceptable Knowledge Summary Report for Pyrochemical Processes at TA-
55 (TWCP-AK-2.1-006)

Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007)

Each process AK report contains information on multiple individual processes that are
assigned unique identifiers called process/status (P/S) codes. For example, miscellaneous
processes include 36 individual processes that are each assigned a P/S code, as listed on
the cover page of thisreport. The search and compilation of AK information was based
on P/S code because that is the most detailed level of process information generally
recorded in waste generation records. The process AK reports frequently cross-reference
one another because P/S codes in one operational area often provide the material feed for
P/S codes in another area. Anindex of P/S codes cited in this process AK report follows
the list of acronymes; thisindex lists process descriptions and the primary process AK
report in which that P/S code is discussed.
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3.0

DESCRIPTION OF THE PROCESSWASTE

The following sections describe processes used in miscellaneous operations, and identify
the resulting wastes as well as outputs that are sent to other operations, such as nitrate
operations, for further processing.

3.1

3.2

Facility and Mission

The TA-55 Plutonium Facility (Building PF-4) recovers plutonium from scrap
and residues generated throughout the U.S. Department of Energy (DOE) defense
complex, and processes it into pure plutonium oxide for conversion to metal and
other products. A LANL site map and a detailed map of the buildings at TA-55,
including Building PF-4, are shown in Attachment 2.

Processes in miscellaneous operation were solely defense related (TWCP-614,
TWCP-4162). However, wastes from various processes were not segregated by
funding source, waste-generating process, or waste-generating location (e.g.,
room or glovebox) until recently (August 27, 1998), but rather were segregated
and packaged based on waste type (TWCP-887, TWCP-4162, TWCP-4167).
Consequently, a single waste container often contains wastes from multiple
processes, including those for non-defense activities. Some debris waste was also
co-mingled with room trash rel ated to these same operations (both defense and
non-defense), and was initially boxed as low-level waste. Subsequently, some of
these waste boxes were returned for disposal in drums as TRU waste when on-site
radioassay results showed them exceeding the low-level discard limits (TWCP-
816).

Waste Physical Form and Content Description

Wastes generated during miscellaneous operations, primarily debris wastes and
wastes entered into the cement fixation process or sent to the Radioactive Liquid
Waste Treatment Facility (RLWTF) at TA-50 are covered by this process AK
report. General debris waste categories from miscellaneous operations include

» Cdlulose-based waste (for example, paper, cloth)

* Plastic-based waste (for example, gloves, tape, labware)

* Rubber

» Metal debris (for example, wire, hose clamps, tools, labware)
* Glassdebris

These debris waste items are contaminated with small amounts of radioactive and
chemical substances. In addition to these general debris categories, miscellaneous
processes also generated waste consisting of organometallic and inorganic solids
of various compositions, sand and slag, ash, and crucibles.
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3.3

34

Woaste Volume and Time Period of Waste Generation

This report covers waste streams generated from 1979, when miscellaneous
processes first began at TA-55, to the present. Process wastes from miscellaneous
operations have different associated EPA hazardous waste numbers (HWNS)
depending on the time period during which they were generated. The P/S codes,
their time period of generation, and corresponding HWNs are shown graphically
in Attachment 3, Time Lines. These timelines are based on areview of procedures
that guided the experimental and demonstration studies and miscellaneous
research and development (R& D) operations at TA-55 and information from
SMEs familiar with the operations. Many of the operations were short duration
and/or changed frequently. Initiation or continuation of a process was surmised
based on the date of approval for a given procedure. In some cases, a series of
procedures or related documents for one process could be located to establish the
timeline. In many other cases, discontinuities between procedure titles and
numbers made it difficult to determine how long the process may have continued
before it was modified or ended. For purposes of this report, the time period for
the process is assumed to continue two years beyond the date of the last approved
procedure unless otherwise indicated. Some processes have continued to the
present. In cases where a given procedure did not identify the associated P/S code
for the operation, a P/S code assignment was applied when the process description
matched or was similar to a description in aprevious or later revision of the same
or arelated procedure. Procedures were not available for some P/S codes (see
Attachment 4). For these P/S codes, interviews with SMEs were used to develop
process descriptions and timelines.

Waste volumes for each P/S code have not been tracked. Instead, waste items are
segregated into similar material types and packaged in waste containers. Waste
containers are assigned to waste streams in the Sampling Plan, and waste stream
volumes are reported in that document.

Woaste Generation Processes

The following subsections describe the generation and disposal of waste by
mi scellaneous operations.

Manufacturing and research operations performed at TA-55 in the production of
plutonium also generate plutonium-contaminated scrap and residues. These
residues are processed to recover as much plutonium asis practical. TA-55 has
extensive capabilities for the extraction and recovery of plutonium from residues
and scraps generated from operations at various LANL facilities and other DOE
sites. These recovery and manufacturing operations, associated maintenance
operations, and TA-55 plutonium research are the sources of TRU waste
generated at TA-55. Detailed information about the TA-55 plutonium recovery
processes can be found in Waste from Plutonium Conversion and Scrap Recovery
Operations (TWCP-352). A full-block flow diagram for plutonium processing
and waste management at TA-55 is given in reference TWCP-886.
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Research, development, and demonstration (RD& D) projects at TA-55 comprise
an array of activities involving applied techniques and methods designed to study
and improve processes associated with the purification, separation, extraction,
recovery, and characterization of actinides (primarily plutonium) from various
matrices. The nature of many of the investigations and experimental activities was
such that no one detailed procedure could describe the variety of activities carried
out. In many cases a definitive list of chemicals and reagents used in the
investigations was not available. The process descriptions that follow are
categorized by process group and are arranged within each group in approximate
chronological order. A complete listing of P/S codes for miscellaneous operations,
their descriptions, feed materials, and inputs and outputs is found in Attachment
4. A smplified process flow diagram for miscellaneous operationsisfound in
Attachment 5.

34.1  Extraction, Separation, and Characterization Studies (P/S Code AD)

From July 1979 until September 1994 or later, a series of similar
actinide extraction, separation, and characterization R&D studies
occurred in Room 208. These studies were conducted under various
revisions of three series of procedures: processing of actinide hydroxide
cakes from chloride and nitrate operations, development of sensors and
instrumentation for online chemical analysis, and purification process
development. A P/S code was not assigned to some of the earlier
revisions, but isidentified as P/S code AD in the latest revision of each
series.

In this subsection, each revision of the hydroxide cake processing
procedure is described separatel y because the chemical list and waste
produced in the procedure differed in each revision.

* Beginning in July 1979, gloveboxes (GB) 231 and 233 in Room 208
were designated for americium R&D (M-018/TWCP-3546). These
wet chemical experiments involved the use of evaporator hydroxide
cake samples as the process feedstock. The process accountability
flow diagram and procedures for P/S code AD do not identify the
P/S codes that feed this operation; however, according to an SME
(M-053/TWCP-3546) familiar with this operation, evaporator
hydroxide cake samples came from P/S codes EV and HP (part of
TA-55 nitrate operations). The hydroxide cake samples were
dissolved in concentrated nitric acid, sampled to determine
hydrogen, americium, and other principal cations, and subjected to
extraction and separation phases to strip off the organics. The
reagent list includes concentrated and dilute acids and caustics.
Dibutyl butylphosphonate (DBBP) and kerosene were used in the
extraction process.
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Presumably, americium activities occurred as indicated above until
August 1983 when the procedure was revised. The modified
procedure indicates that GB 231 and 233 were no longer limited to
americium R&D but were assigned for use in general process R& D
studies (M-019/TWCP-3546). Experimental investigations
associated with the revised procedure involved chloride anion-
exchange separations of plutonium, americium, thorium, neptunium,
uranium, magnesium, and calcium. The process feedstock for these
experiments is assumed to have been evaporator hydroxide cake
samples from P/S codes EV and HP (M-053/TWCP-3546). The
reagent list includes concentrated and dilute caustic and acid
solutions, DBBP/Isopar (an isoparaffinic hydrocarbon solvent) and
tributyl phosphate (TBP)/Isopar for solvent extraction, aswell as
platinum and platinum-rhodium alloys. Lead hydroxide, oxide and
nitrate are indicated as being used “less frequently.” An SME
familiar with this P/S code had “ not come across any lead
compounds” during his tenure beginning June 1989 (M-034/TWCP-
3546). However, because the SME’ s tenure began after the presumed
end date of this activity, no definitive determination can be made
about the presence or absence of lead in the process waste stream.
The SME further stated that mercury was present in the 1984/85 time
frame. Other chemical reagents listed in this procedure consist of
acids, bases, and other extraction solvents that are not RCRA-listed
constituents with associated HWNSs.

It is assumed that operations of a similar nature continued in

Room 208, GB 231 and 233 until December 1986. At thistime, in
addition to GB 231 and 233, a third glovebox (GB 289) was assigned
for general chemical and el ectrochemical research with actinide
solutions (M-020/TWCP-3546). Experimental investigations
conducted under the revised procedure appear to be similar to the
two previously described procedures. The chemical list isalso
similar except that |ead-containing compounds are no longer
indicated. (However, see the discussion below about lead as a
possible constituent in the feedstock material.) Additional materials
used in these studies included gallium and tantalum metal's, oxides,
or salts as solids or in solution; tetraethylamine hydrochloride,
tetraethylamine hydroxide, hydrazine dihydrochloride, and
perchloric acid.

It is presumed that various chemical and electrochemical
experimental research with actinide solutions continued in the same
room and gloveboxes as indicated above until February 1989, at
which time the procedure was revised again. The additional
investigations described in the revised procedure involved studies of
plutonium (111), plutonium (1V), and plutonium (V1) complexed by
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nitrate and fluoride (M-021/TWCP-3546). The chemical list is
similar to the previously described operations with the exception of
dihexyl N, N-diethylcarbamoylmethyl phosphonate (DHDCMP) and
octyl phenyl-diisobutyl carbamoyl methyl phosphine oxide (CM PO)
used in extraction experiments. None of the chemical inputs to the
process are RCRA -regulated constituents with associated HWNS.

In February 1989, various research studies involving sensors and
instrumentation suitable for online chemical analysistook placein
Room 208, G261 and 262 (M-022/TWCP-3546). The list of frequently
used chemicals includes concentrated and dilute acids and bases,
actinide salts or oxides, and reducing agents.

Purification process development investigations occurred in Room 208,
GB 230, 238, and 274 from May 1988 through September 1994.
Processes carried out were of a non-routine developmental nature
involving research, process development, small scale “trouble-shooting,”
and occasionally preparation of various isotopes and isotopic mixtures of
plutonium, uranium, americium, and neptunium (M-006/TWCP-3546).
Frequently used chemicals included concentrated and dilute acids and
bases, analytical standards, and reducing and oxidizing agents.
Tetrachloroethylene and diisopropyl benzene are listed as solvent
diluents, and methanol and ethanol are listed as “infrequently used
chemicals.” Waste streams containing or contaminated with
tetrachloroethylene would result in the assignment of the FO02
hazardous waste code for spent halogenated solvents. Carbon
tetrachloride isindicated as being used as a solvent diluent from July
1991 to March 1992. Because carbon tetrachloride was not used as a
degreaser, the FOO1 hazardous waste code for carbon tetrachloride does
not apply; however, the D code for carbon tetrachloride (D019) would
be applied unless analytical dataindicate that the concentration of the
D-listed hazardous constituent does not exceed the applicable regulatory
threshold limit. The procedure did not clarify how methanol was used in
the process; however, an SME (M-034/TWCP-3546) familiar with the
process stated that methanol and ethanol slushes were used in cooling
baths outside the glovebox. Methanol used outside the glovebox would
not become part of the TRU waste stream and the hazardous waste code
would not apply. However, methanol and/or ethanol may also have been
used for cleaning inside the glovebox (M-034/TWCP-3546).

Wastes that may be generated under P/S code AD include typical
laboratory debris such as labware (e.g., glass, plastic, rubber, or metal
materials and supplies), rags from general cleanup, spent solutions, and
typical glovebox operations waste, including drybox gloves, windows,
gaskets, and high-efficiency particulate air (HEPA) filters. Other wastes
include the strip solutions and raffinate, spent organics, and unused
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34.2

hydroxide cake samples. The procedure indicates strip solutions and
spent organics were stored but does not address ultimate disposal of
these spent solutions. The process accountability flow diagram for P/S
code AD indicates outputs from this operation may be sent to the vault,
returned to the originating P/S code, or directed to aqueous recovery or
cement fixation based on the discard limit (DL). Materials may also be
sent for chemical analysis or transferred to P/S code APD for further
experimental development. Assuming that evaporator hydroxide cakes
comprised the primary feed material for this code, the hazardous
constituents associated with the feedstock material may be concentrated
in the actinide-containing matrices and solutions that are discarded as
waste. Based on information presented in TWCP-AK-2.1-002,R.1
(chloride operations) and TWCP-AK-2.1-005,R.1 (nitrate operations),
hydroxide cakes may contain the D-listed heavy metals cadmium
(D006), chromium (D007), lead (D008), mercury (D009), and silver
(D011).

Halogenation Studies (P/S Codes CK, CV, FDL, FLU, IE, LI, SO)

A variety of halogenation (chlorination and fluorination) studies were
conducted in various rooms and gloveboxes in Building PF-4, Rooms
105, 106, 113 and 208, from March 1988 to October 1992. Brief
descriptions of these related operations are provided below. Standard
debris waste items that were generated from these operations included
rags from general clean-up, miscellaneous tools, labware (glass, plastic,
or metal), typical glovebox operations waste; additional types of wastes
are listed with each process description.

R&D efforts utilizing fluorinating agents to fluorinate ash samples
containing plutonium residues were conducted in Room 105, GB-177,
beginning in March 1988 under P/S code SO. A gas flow loop was used
to pass a fluorinating agent through a gas-solid reactor where plutonium
in the solid residue reacted chemically to form solid PuF, or gaseous
PuFs (M-007, M-008/TWCP-3546). Gaseous PuFs was trapped in a cold
trap, distilled, and reduced to PuF,. This process was similar to that used
in P/S codes FLU and CK (described later in this section) insofar as they
all involved related functions (i.e., extraction of plutonium from various
matrices), but each process used a dlightly different approach (M-035/
TWCP-3546). Chemicals used in this process included fluorine and
various halogen fluorides, aluminum oxide, and sodium bicarbonate.
The feed material was ash generated in the incinerator (P/S code 1S) and
that had passed through the rotary calciner (P/S code RC) (M-053/
TWCP-3546). Raw ash from the incinerator contains the RCRA-listed
heavy metals barium (D005), cadmium (D006), chromium (D007), lead
(D008), and silver (D011) in concentrations exceeding the Toxicity
Characteristic Leaching Procedure (TCLP) limits. Calcined ash also
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contains these metals (except silver) above the TCLP limits. The process
accountability flow diagram for P/S code SO indicated that process
outputs (i.e., unreacted ash and solid PuF,) were sent to the vault. Some
fluorinated items may have been sent to CLS-1 for analysis. In addition
to the standard debris waste items, process waste also included spent
aluminum oxide and sodium bicarbonate.

Fluorination of plutonium-containing residues was also carried out in
Room 106, GB-185, beginning in October 1990 (M-009/TWCP-3546).
Fluorination operations at this location may have occurred prior to 1990
because the procedure reviewed was a revised document and the process
was not indicated as being new. The process end date was approximately
October 1992 (M-035/TWCP-3546). This process appears to be identical
to the fluorination operation (P/S code FDL) described below; however,
the procedure indicates that methanol is used in the cold trap outside the
glovebox. In addition to the standard debris waste items, process waste
also included spent aluminum oxide and sodium bicarbonate. The
process accountability flow diagram for P/S code FDL indicated that
process outputs (i.e., solid residues and PuF, product) were sent to the
vault.

P/S code FDL was conducted in Room 105, GB-192, from August 1991
through March 1995, when it was dismantled. This process was part of
the oxygen fluoride (FOOF) program and consisted of a gas flow loop to
conduct experiments that demonstrated the feasibility of fluorination at
room temperature (M-011, M-036/TWCP-3546). The procedure does
not identify the precise nature of the plutonium-bearing matrices. P/S
code FDL used FOOF as an oxidizing agent and methane as a reduction
agent. Carbon tetrafluoride was a reaction byproduct. Aluminum oxide
and sodium bicarbonate were used as “ getter” beds for excess fluorine.
Liquid nitrogen was used in a cooling bath outside the glovebox and was
not contaminated by materials inside the glovebox. Cooling was aso
accomplished by circulating refrigerant mixtures of freons. Upon
dismantling the gas loop, the freon was captured. P/S code FDL did not
involve the use of any chlorinated compounds. In addition to the
standard debris waste items, process waste also included spent
aluminum oxide and sodium bicarbonate. The process accountability
flow diagram for P/S code FDL indicated that process outputs (i.e., solid
residues and PuF, product) were sent to the vault.

P/S code CK was a fluorination operation carried out in Room 105, GB-
193, beginning in May 1991 (M-010, M-035/TWCP-3546). The
procedure does not identify the precise nature of the plutonium-bearing
matrices. If ash was a process input (asin P/S codes SO and FDL), the
same RCRA-listed heavy metals may be important for subsequent
processes that use feedstock from P/S code CK. The organic chemicals
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1-propanol and trichloroethylene were used in cold traps and cooling
baths in the standard TA-55 configuration located outside the glovebox
(M-035/TWCP-3546). The process accountability flow diagram for P/S
code CK indicated that outputs from this operation were sent to the
countroom or vault or transferred to P/S code PTS (RD&D Pretreatment
Studies, covered in TWCP-AK-2.1-005,R.1, nitrate operations).

P/S code | E (the Phoenix Project) ran from about 1984/85 until 1990
(M-035/TWCP-3546). It involved the use of PuFgs and refluorinating
agents. No RCRA constituents of concern were involved in the
operation.

P/S code LI was afairly pure operation in Rooms 105, 106, and 113 that
converted small quantities of PuO, to PuFg (M-035/TWCP-3546). The
converted material was given to whomever needed it for further R&D.
Thetimelineislikely similar to that for P/S code IE. No RCRA
constituents of concern were involved in the operation.

Separation operations involving experimental chlorination processes
similar to the previously described fluorination procedures were initiated
in Room 106, GB-165, in March 1991 under P/S code CV (M-026/
TWCP-3546). A gas loop was used to flow carbon tetrachloride and
perchlorocarbons (M-035/TWCP-3546) through a gas-solid reactor to
chlorinate plutonium oxides to form recoverabl e plutonium compounds.
Once produced, the plutonium compounds and/or plutonium-bearing
matrices were subjected to further treatment to achieve complete
plutonium recovery. Process chemicals included dilute acids and bases
and chlorinated hydrocarbons. Carbon tetrachloride and
tetrachloroethylene were used in the cold traps, which were of the
standard TA-55 configuration located outside the glovebox (M-035/
TWCP-3546); therefore, the coolant chemicals would not have been part
of the TRU waste stream. Process outputs from this operation may have
been sent to the vault via the countroom, returned to the originating P/S
code, or transferred to agueous recovery or cement fixation (based on
the discard limit). Sub-accountable samples may have been sent to
chemical analysis.

Plutonium chlorination operations were used to recover or purify
plutonium compounds and/or plutonium-bearing matrices in Room 208,
GB-223, beginning in October 1992. During November 1994 the
operation shifted to Room 106, GB-160 (M-027/TWCP-3546). The P/S
code for this operation isidentified as CV. This operation involves the
use of various reagents, which are passed through a gas-solid reaction
loop to produce recoverable plutonium compounds. Chemical reagents
include dilute acids and bases, carbon tetrachloride, reducing agents, and
ammonium chloride. In addition to the standard debris waste, process
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34.3

waste included trace carbon tetrachloride from reagent bottles. Carbon
tetrachloride was used as a chlorinating compound in the reaction loop
and would have been completely reacted in the chlorination process
(M-035/TWCP-3546). Because carbon tetrachloride was not used as a
solvent or degreaser, the F-listing for carbon tetrachloride is not
applicable. Process outputs from this operation may have been sent to
the vault via the countroom, returned to the originating P/S code, or
transferred to agqueous recovery or cement fixation (based on the DL).
Sub-accountable samples may have been sent to chemical analysis.

A small-scale research operation involving gas-solid and solid-solid
fluorination and chlorination chemistry began in March 1992 in

Room 113, GB-117 and 179, under P/S code FLU (M-012/TWCP-
3546). The process, materials, and chemicals used in this operation were
similar to those used in P/S codes SO and CK because they all involved
related functions (i.e., extraction of plutonium from various matrices)
although each process used a dlightly different approach (M-035/
TWCP-3546). The process feedstock (ash) was generated in P/S code IS
and also passed through the rotary calciner (P/S code RC)
(M-053/TWCP-3546). Raw ash from the incinerator contains the
RCRA-listed heavy metals barium (D005), cadmium (D006), chromium
(D007), lead (D008), and silver (DO11) in concentrations exceeding the
TCLP limits. Calcined ash aso contains these metals (except silver)
above the TCLP limits. The process accountability flow diagram
indicates that process outputs are sent to the vault or the originating P/S
code. Some items were sent to CLS-1 for analysis. No organic chemicals
are listed in the procedure. In addition to standard debris waste, other
process wastes included used vacuum pump oil, and heating mantles.
Hazardous constituents are not expected to be present in these waste
items.

Non-Aqueous Dissol ution/Extraction Operations (P/S CodesAC, AC1,
AC2,AC3,AX, SA)

Several non-agqueous dissol ution/extraction operations occurred in
Building PF-4 beginning in 1989 and continuing at least until 1994.
These operations are described below.

In January 1989, research operationsin Room 208, GB-203, involved
the dissolution of actinide compounds and actinide-containing matrices
in superacid media. (M-004/TWCP-3546). The superacid solutions were
evaporated to leave solid products that were analyzed by avariety of
methods. Chemical use included anhydrous hydrofluoric acid, antimony
pentafluoride, HSO3F, hydrofluoric acid, and “ other superacid solvents’
(which are not specified in the procedure). The P/S code for this
operation is not identified in the procedure but the process description is
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consistent with P/S code SA (M-024, M-037/TWCP-3546). This P/S
code covered two separate activities that did not overlap in time. P/S
code SA began in 1989 with superacid work, but the process changed
approximately in 1991 to organometallic studies. According to the SME,
organic compounds (i.e., solvents) were never used with superacid
media. Aluminum oxide and magnesium oxide were used to absorb
superacid components. These spent oxides were discarded along with
contaminated glass. Hazardous constituents are not expected to be
present in any of the waste streams.

The study of the organometallic chemistry of uranium and thoriumin
non-agueous solvents (as part of P/S code SA) was conducted in

Room 208, GB-216 and 230, in 1989 (M-024/TWCP-3546). Chemical
reagents and solvents are not specified but the procedure indicates that
materials used in the process may include “hydrocarbon, ethereal, and
aromatic solvents, organic reagents, and inorganic salts.” The procedure
was revised in 1991, at which time the operation was conducted in
Room 105 (GB-166 and -177) and Room 208 (GB-230 and -240). The
process consisted of a variety of small-scal e organoactinide operations
involving fundamental research of the synthesisin non-aqueous media
of new actinide compounds, their characterization and reaction
chemistry, and application to existing actinide processing technology.
Due to the range of experimental studies conducted under this P/S code,
adefinitivelist of chemical reagents does not exist; however, previous
studies involved the use of awide range of hydrocarbon solvents,
including the D-listed and F-listed constituents: methylene chloride
(F002), diethyl ether (FO03), benzene (D018, FO05), toluene (FO05), and
pyridine (D038, FOO5). Tetrahydrofuran and toluene were also used in
the organometallic process. Neptunium and plutonium metal were put
into tetrahydrofuran and dried. Bromine and/or iodine were added to
create plutonium iodide, the starting material for other studies. In
addition to standard debris wastes, process wastes may have included
reaction by-products and residues, various pieces of |aboratory
equipment, spent organic solvents, and filtration media. Process outputs
from this operation may be sent to the vault, returned to the originating
P/S code, or transferred to aqueous recovery or cement fixation (based
on the discard limit).

The procedure associated with the previous operation was revised once
again in March 1994. The P/S codes for these operations are indicated as
AC, AC1, AC2 and AC3. SMEs (M-038/TWCP-3546) familiar with
these activities indicated that the process began as P/S code AC in
February 1989 and transformed to P/S code AC2 in February 1994. P/S
codes AC2 probably ran concurrently with AC1. This revised procedure
indicates that operations occurred in the same rooms and gloveboxes
identified in the previous revision. The distinguishing features between
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AC1 and AC2 were that AC1 was an analytical process using aqueous
compounds, predominantly dilute nitric, hydrochloric, and perchloric
acid solutions. These acidic solutions would have been neutralized and
precipitated to recover the plutonium. Solids were sent to recovery, and
solutions were sent to cementation. P/S code AC2 involved synthesis of
(air-sensitive) new compounds in an inert glovebox. This was a non-
agueous process. P/S code AC3 isnot related to P/S codes AC1 or AC2,
but is predominantly a metal operation (M-038/TWCP-3545). This code
had not yet become active by the time this report was prepared, and no
other information was available for it.

The procedure describes operations that comprise a broad range of
laboratory activities in support of fundamental and applied actinide
chemistry research (M-025/TWCP-3546). These activities include, but
are not limited to, preparation of solvents and reagents, synthesis of new
chemical compounds, and characterization and analysis of new chemical
compounds using wet chemistry methods and analytical instrumentation.
The chemical list indicates the use of avariety of materials, including
organic solvents (e.g., toluene and benzene), alkaline earth metals, and
transition metals. The SMEs (M-038/TWCP-3546) familiar with these
activitiesindicated that a*“variety of aromatic, akaline, and chlorinated
solvents’ (e.g., tetrahydrofuran, toluene, benzene, dimethyl chloride
(also known as methylene chloride), and chloroform) were used in these
activities. These organic chemicals have the following HWNS: benzene
(D018, FO05), chloroform (D022), methylene chloride (FO02), toluene
(FO05). The SME stated that waste byproducts from the operations that
contain these constituents were not discarded but were held in the
glovebox for reprocessing or recovery. Because the SME was not
involved with these activities after 1994, he was unable to definitively
state how the waste materials were ultimately dispositioned. In alater
discussion, other SMEs (M-038/TWCP-3546) indicated that use of the
chlorinated solvents associated with P/S code AC1 was discontinued in
1994 and that items contaminated with these constituents mentioned are
still in the glovebox and have yet to be discarded as of the date of this
report. Transition metals used as reagents in the synthesis of new
materialsin this process included sodium salts, potassium salts, and
silver salts. The precipitated salt byproducts also were not discarded but
were held in the glovebox for reprocessing and recovery. In alater
discussion, other SMEs confirmed that silver salts associated with P/S
code AC1 are still in the glovebox awaiting determination for a path
forward for disposition. Other than silver (D011), no RCRA metals were
used in the processes (M-038/TWCP-3546). In addition to the standard
debris wastes, process wastes may have included reaction by-products
and residues, heating mantles, vacuum pump apparatus, various pieces
of laboratory equipment, spent organic solvents, and filtration media.
Process outputs for both P/S codes may be sent to the vault, returned to
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the originating P/S code, or transferred to aqueous recovery or cement
fixation (based on the discard limit).

P/S code AX was related to the dissolution of actinide compounds in
superacid media but involved the assay of plutonium in nitric or
hydrochloric acid solutions. This operation occurred in Rooms 401, 409,
and 420. The procedure was initiated in 1988 and revised in 1989
(M-005/TWCP-3546). Assay solutions were accumulated for transfer to
P/S code CX (in chloride operations) or P/S code RR (in nitrate
operations). The use of RCRA solventsis not indicated in the procedure.

Analytical Operations (P/S CodesACL, ICP, XP)

P/S code ACL is an umbrella operation that covers all analytical
technigues performed in Room 124 (M-042/TWCP-3546). This P/S code
began in the 1980s and continues to the present. Processes under this P/S
code involve analysis of plutonium and americium, RCRA metals, and
trace metals. Originators provide samples, which are prepared for further
analyses (e.g., ICP and XES). Analytical preparation may involve the
use of nitric acid solutions. Unused liquid samples are returned to the
originator, sent to radiochemistry for counting, or sent to recovery
operationsif established discard limits are exceeded. Discardable wastes
(based on discard limits) are disposed to the acid waste line. Some solid
wastes (i.e., residues from chromatography) are collected, counted, and
sent to recovery operations if the plutonium concentration exceeds the
discard limit.

P/S code ICP is one of the plutonium analytical techniques associated
with P/S code ACL (M-042/TWCP-3546). This process takes placein
Room 106, GB-188 and began in 1987/88. Although still active, this P/S
code will eventually be replaced by P/S code ACL.

P/S code XP involved several small-scale R&D efforts primarily focused
on plutonium recovery (M-049/TWCP-3546). Operations were
conducted in Room 208, GB-227, 228, and 229. This P/S code began in
March 1986 and ended in May 1990. It included the following activities:

» Fluoride sintering of PuO, took advantage of the presence of fluoride
to aid the formation of a sintered mass of PUO, powder at
temperatures above 700°C. Process inputs did not involve
constituents that would result in the generation of RCRA hazardous
waste (M-049/TWCP-3546).

» Chlorination of Pu oxidesinvolved oxides with tantalum chips from
Rocky Flats Environmental Technology Site (RFETS). Chlorination
was used to recover plutonium from potassium chloride and sodium
chloride matrices. Process inputs did not involve constituents that
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would result in the generation of RCRA hazardous waste
(M-049/TWCP-3546).

* Processing of molten salt extract (M SE) salts generated at LANL
and RFETS did not involve constituents that would result in the
generation of RCRA hazardous waste (M-049/TWCP-3546).

* Recovery of plutonium from ash involving plutonium/thorium oxide
mixtures generated ash residues that are likely to contain a variety of
contaminants, including RCRA heavy metals such as cadmium,
chromium, and lead (M-049/TWCP-3546). The ash was sent to
recovery and ultimately cemented. The feed material was ash
generated in theincinerator (P/S code |1S) and that had passed
through the rotary calciner (P/S code RC) (M-053/TWCP-3546).
Raw ash from the incinerator contains the RCRA-listed heavy metals
barium (D005), cadmium (D006), chromium (D007), lead (D0O08),
and silver (D011) in concentrations exceeding the TCLP limits.
Calcined ash a'so contains these metals (except silver) above the
TCLP limits.

* Processing of neptunium oxide and metal was performed to remove
the protactinium daughter in order to use the neptunium for non-
destructive assay (NDA) standards (M-049/TWCP-3546).

Waste from P/S code XP included standard debris items associated with
laboratory operations and glovebox maintenance, as well aslead
shielding. Phosphine oxide was used as the extracting/complexing agent
and diisopropyl benzene, CMPO, and DHDCMP mixtures were used as
diluents for processes involving solvent extraction of plutonium leached
from a candidate matrix.

M easurement/Detection Operations and Studies (P/S Codes EOC, HRS,
LIBS, RASS/RSS, SMP, VS, XES)

P/S code VS took place in Room 209, GB-210, and involved the
inspection of high-purity oxides and metalsto verify the inventory in the
vault (M-045/TWCP-3546). Materials were retrieved from the vaullt,
brought to the glovebox, inspected, assayed by a non-destructive
method, sampled if necessary for chemical analysis (under different P/S
codes), then repackaged if necessary, and returned to the vault. Waste
from this activity would include vias if the inspected material were
sampled, and plastic (from the bagout process). No other materials or
chemicals were introduced. This P/S code ran only afew months, from
August 1987 to early 1988.

P/S code XES is a plutonium assay technique in which samples
containing plutonium are excited with X-rays, and the resulting emission
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spectra are measured to determine plutonium concentrations
(M-042/TWCP-3546). Sample preparation may occasionally require the
use of acid/base solutions to suspend solids. Unused sample materia is
returned to the originator. The time period for P/S code XESis 1988 to
present. The process occurs in Room 106.

P/S code RASS/RSS involves interrogating small samples (solids or
solutions containing less than 1 gram of nuclear material from other P/S
codes) using laser-based spectroscopy (M-043/TWCP-3546). This P/S
code was created February 1993 and is still active although the process
has not been used in two to three years. The operation takes placein
Room 105, GB-165. Sample preparation is not conducted under this P/S
code. If samples require preparation prior to spectroscopy (e.g., if the
sample must be diluted with an acid solution because plutonium
concentrations are too high), the preparation steps are performed by the
originating P/S code. Once analyzed, samples are returned to the
originating P/S code, sent on to other P/S codes, or sent for
recovery/reprocessing. No waste is generated from this P/S code except
standard glovebox trash, including gloves that may be leaded or
unleaded.

P/S code LIBS used alaser for isotopic analyses of samples of high
purity metals and oxides (M-047/TWCP-3546). The process was
initiated January 1998 and is still operational. Some devel opmental work
commenced prior to 1998; however, this was before the process went
“hot.” Process activities are conducted in Room 105, GB 158 and 180.
Waste forms include standard glovebox maintenance items. Thereisno
sample preparation involved, and no organic or RCRA metal
constituents are introduced or generated during the process.

P/S code SMP has “never gone hot” (M-044/TWCP-3546) but may start
up in the first six months of 2000. The process will take placein

Room 120 and will involve mounting samples of plutonium metal and
stainless steel using alow-melting bismuth-tin aloy in preparation for
electron microscopy. No organic solvents or RCRA metals will be
introduced or generated as wastes during the process. No other sample
preparation will be done under this P/S code. Any required surface
preparation will be done at the originating P/S code, and samples will be
returned to the originating P/S code. Waste will consist of standard
glovebox maintenance items.

P/S code EOC began in March 1992 in Room 208 as an experiment
designed to calculate the surface area and pore size distribution of a
sample and to analyze its surface characteristics (M-015/TWCP-3546).
Mixtures of helium and nitrogen are passed through a U-shaped cell
containing a sample to be analyzed. Solvents or chemicals other than
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nitrogen and helium are not indicated in the reagent list or mentioned in
the text of the procedure. The operation might still be active
(M-040/TWCP-3546). Process outputs from this operation may be sent
to the vault, returned to the originating P/S code, or transferred to
aqueous recovery or cement fixation (based on the discard limit).

P/S code HRS involved spectroscopic studiesin Room 105, GB-189 and
190, from January 1987 through March 1995 (M-036/TWCP-3546).
Fluorinated actinide compounds were introduced with compressed gases
into along-path, variable temperature cell for spectroscopic
measurement and in preparation for physical chemistry (M-023, M-
036/TWCP-3546). RCRA-regulated constituents were not indicated as
being used. Process outputs, which were the experimental items used for
analysis, are expected to have been the same as the process inputs;
therefore, no RCRA or other waste constituents of concern were
involved.

Pyrochemica Matrix Studies (P/S Codes IB, EXT, STF)

A pyrochemical matrix study was conducted from May 1986 through
February 1995 in Room 208, GB-264. The process was initiated under
P/S code IB (Incoming Oxide Blending) in May 1986 (M-039/TWCP-
3546). From 1986-1992, the process involved rod milling prior to
screening (M-030/TWCP-3546). This process had two objectives:

(2) blending large batches of homogeneous plutonium metal oxides (up
to 85 percent purity) for pyrochemical operations, and (2) dissolution of
78 percent pure (or greater) plutonium metal oxides for nitrate
operations (M-039/TWCP-3546). The materials or impuritiesin oxides
destined for dissolution consisted of high iron, chromium, and halide
salts; therefore, this accounted for the sources of chromium in the
evaporator bottoms.

The process changed in August 1992 to become the Matrix Study of
Pyrochemical Salts when aneed developed to blend oxides to provide
feed material for P/S codes RB and RBJ to make NDA standards. This
activity continued until February 1995 when the process became P/S
code STF, which is still an active code conducted in Room 126, GB-138
and 139. The objective of this activity was to determine the effect of
pyrochemical salt matrices on the accuracy of NDA measurements
(M-029/TWCP-3546). Process activities involved crushing, pulverizing,
blending, roasting, and sieving pyrochemical salts. The results were used
to determine handling and processing of the salts and for correction of
bias measurements. The feed material consisted of high-purity oxidesto
use in the fabrication of standardsto be used at LANL and throughout
the DOE complex (M-039/TWCP-3546). Waste forms included a
stainless steel capsule used to contain the standard, and stainless steel
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cans (similar in size to a paint can) used to contain the oxides. The
process did not use or generate wastes containing liquids, solvents,
organics or metals (except the stainless steel). Waste included typical
glovebox maintenance items (e.g., cheesecloth, rags, HEPA filters,
glovebox windows, gloves). Process outputs from this operation were
sent to the vaullt.

P/S code EXT was asmall basic research operation that began in March
1992 in Room 106, GB-180. This research effort explored agueous
extraction of plutonium from various waste streams, particularly used
pyrochemical salts (M-013/TWCP-3546), using acids and bases. The
procedure does not indicate the use of any RCRA-listed chemicals.
Wastes from this operation would include rags and paper products from
genera clean-up; labware that may include glass, plastic, or metal;
heating mantles, and spent pyrochemical salts. The process
accountability flow diagram and procedures for this process do not
identify the P/S codes that fed this operation. Spent pyrochemical salts
contain barium (D005), cadmium (D006), chromium (D007), lead
(D008), and silver (D011) at concentrations that depend upon the
process that generated the salt. Concentrations of RCRA heavy metals
are below regulatory limits for pyrochemical salts from direct oxide
reduction (P/S code OR) (TWCP-2540), but concentrations are not
known for pyrochemical salts from salt stripping (P/S code SS) or
special processes (P/S code PX). Residues from the solution extraction
process were sent to the vault via the countroom, returned to the
originating P/S code, or transferred to chloride (P/S code CX) or nitrate
(P/S code CF) operations. The D-listed constituents would carry through
to subsequent treatment processes. Solutions were transferred to chloride
(P/S code CX) or nitrate (P/S code CF) operations, or were disposed to
the acid waste line if the solutions met the waste acceptance criteriafor
the RLWTF at TA-50.

Hydrothermal Processing (P/S Code APD)

P/S code APD was a hydrothermal processing procedureinitiated in
March 1996 in Room 208, GB-230 (M-001/TWCP-3546). The operation
involves the reaction of agueous/organic mixtures, pure organic liquids,
or contaminated combustible solids (e.g., ion exchange resins, plastic
filters, and cellulose rags) under supercritical conditions (i.e., high
temperature and pressure). Feed streams include, but are not limited to,
analytical laboratory solutions that may contain carbon tetrachloride,
tributyl phosphate, and organic solvents (unspecified in the procedure),
aswell aslead and mercury (Cl-25/TWCP-3547). Process effluents are
gases, liquids and salts. Organic components are oxidized to carbon
dioxide. Nitrate contaminants are converted to nitrogen gas and some
nitrous oxide. Components such as chlorine, sulfur, and phosphorus are
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oxidized and converted to acids or salts. Gases are liberated; solids and
liquids are collected for recovery or disposal.

The types of chemical wastes generated by hydrothermal processing
experiments are predominantly effluents and rags. Hazardous organic
constituents, including carbon tetrachloride, are probably destroyed by
the hydrothermal process (M-034/TWCP-3546); therefore, organic
RCRA-listed constituents in the feed streams would not be expected to
be present in the resulting debris waste. Rags contaminated with carbon
tetrachloride that were not processed through the hydrothermal reactor
would be assigned the hazardous waste code D019. Hazardous inorganic
constituents (i.e., RCRA metals) would not be present in the waste
(M-034/TWCP-3546) other than any heavy metals present in the feed
solutions (e.g., D008 and D009). Process outputs from this operation
may be sent to the vault, returned to the originating P/S code, or
transferred to agueous recovery or cement fixation (based on the discard
limit). Materials may aso be sent to Actinide Chemistry R&D (P/S
codes AC1 or AC2) or Raman Spectroscopy (P/S code RASS/RSS) for
quantification.

Electrochemistry Experiments (P/S Code EDC)

Under P/S code EDC, various electrochemistry R& D experiments were
conducted in Rooms 105, 106, 112, 208, 209, and 210 in December
1995. Electrochemistry methodol ogies were designed to decontaminate
items, replace processes that produce large amounts of waste, or enhance
chemical reactions (M-014 and M-031L/TWCP-3546). Electrol ytes were
typically inert nonhazardous salts. Process inputs were from the vault or
metallurgy operations. The process involved uranium decontamination
of disassembled weapon components from various sites with various
levels of surface contamination with plutonium (M-041/TWCP-3546).
The operation was strictly an aqueous process in which an alkaline
solution was reacted with the components to precipitate uranium. A
stainless steel cathode was used; therefore, corrosion was not an issue
and the electrolyte was not degraded. Significant amounts of metal could
be stripped in a short period of time. The precipitated solution comprised
either uranyl hydroxide or uranyl sulfate, which was then dried for mass
balance. The distillate contained small amounts of uranium. Rinse water
was discarded to the industrial caustic waste line. RCRA metals would
be present in the waste stream but the SME stated that there are “reams
of analytical data’ to support that RCRA metals are below regulatory
threshold limits. However, to be conservative, it is assumed that
chromium (D007) could be present in the sand and slag removed during
this process (M-03L/TWCP-3546). Outputs from the process are directed
to the vault or nitrate recovery operations (P/S code CF).



TWCP-AK-2.1-004,R.1 (LA-UR-00-5865)
Effective Date: 12/04/00 Page 20 of 37

349

Waste Management Operations (P/S Codes NCD, RD, WM, X0, XO)

P/S code RD was used only in 1984-1986 in Room 432 (M-046/TWCP-
3546). This P/S code allowed for tracking of demonstration drums (one
drum each year) that were packaged and prepared in accordance with the
TA-55 Attachments to the Certification Plan (TWCP-701) to meet the
WIPP requirements at that time. Packaging of these drums did not of
itself result in the generation of TRU waste. The SME stated that the
waste drums that were packaged contained non-mixed TRU waste.

Operations under P/S code NCD occurred during the period from April
1989 — April 1991 in Room 432 (M-046/TWCP-3546). This P/S code
was established to provide a mechanism for dealing with TRU drums
that did not confirm specifications (e.g., recorded weight or nuclear
material content). Non-confirming drums were temporarily set aside
under this P/S code until such time as personnel could reprocess them
under P/S code WM to correct the nonconfirming condition. After April
1991, nonconfirming drums were dealt with immediately, and P/S code
NCD was no longer needed.

According to an SME (M-046 and M-050/TWCP-3546) who researched
the assignment of waste to P/S codes WM, XO, and X0, P/S code WM is
currently limited to waste that arises from the TRU solid waste
management operation in Room 432. This situation has been the case
since the beginning of 1993. Room trash boxes from Building PF-4 have
always been handled as low-level waste; however, the boxes were
assayed to verify contamination levels and any that were determined to
be TRU waste were diverted to Room 432 for repackaging as such.

From May 1987 through 1992, these boxes were created as P/S code XO
or X0. These codes were changed to P/S code WM after 1992.
Additional controls were placed on room trash after 1992. Trash was
assayed with the Multiple Energy Gamma Assay System (MEGAYS).
When a container was rejected on the basis of MEGAS data, the rejected
container was returned to the originator for removal of any “hot”

item(s). This process also allowed for greater control to prevent
discarding regulated materials (e.g., RCRA constituents) in room trash.

The designations for P/S codes XO and X0 are based on the following
distinctions:

* P/Scode X0 was designated for waste materials that could not be
associated with a specific room, such as a hallway, mezzanine
offices, rest rooms and change rooms, basement, pump rooms, and
trolleys. The waste from all these areas, except the pump rooms and
trolleys, would be low-level waste and no RCRA constituents would
be associated with the waste items.
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* P/Scode XO indicated waste materials that were generated within
specific rooms but could not be associated with an individual P/S
code in that room. The room trash boxes assigned this P/S code,
when determined by assay to qualify as TRU waste instead of low-
level waste, could contain rags that had contacted ignitable
constituents (e.g., ethanol, isopropyl alcohol, and hexane); however,
because the waste items were not packaged as free liquids, the EPA
HWN D001 for ignitability would not be applicable. Other
constituents that may have been present on rags in debris waste from
P/S code X O included the degreasing solvents methyl ethyl ketone
(D035, FO05), trichloroethylene (D040, FO01), and 1,1,2-trichloro-
1,2,2-trifluoroethane [freon] (FO01); methylene chloride (FO02) used
as apaint stripper; and chloroform (D022) used in a cryogenic bath.

Two other specific situations could also result in the generation of
additional waste items under P/S code WM.

» During maintenance of the in-line glove box, changeout of the
leaded gloves and windows would be covered under P/S code WM.
No solvents or other chemicals were introduced during this routine
mai ntenance activity.

* A gpill in Room 432 in 1989 involved the release of a Pu-239-
contaminated solution (consisting primarily of water with a minor
amount of nitric acid) from aventilation line. The spill was wiped up
with rags and discarded under P/S code WM. Rags with excessive
amounts of nitric acid would have been neutralized by dipping them
in a calcium hydroxide solution inside a glovebox. No EPA HWN
would be applicable to waste from this incident.

Metallography (P/S Code ME)

P/S code ME takes place in Room 115 and involves a standard
metallography process that was initiated at TA-55 in 1979 and continues
to the present (M-048/TWCP-3546). The purpose of the metallography
operation isto characterize the microstructure of metallic or ceramic
pieces to verify and establish the quality and effectiveness of welds.
Materials examined under this P/S code consist of plutonium and
uranium carbides, nitrides, and oxides, as well as zirconium and
tantalum alloys, and stainless steel. Metal pieces (pellets) are cut with a
diamond saw. Ceramic pieces are subjected to grinding with standard
metal grinding media (e.g., papers impregnated with silicon carbides and
diamond). The materials are polished with several different chemical
compounds. Prior to May 1992, a mixture of 1-10 percent
trichloroethylene and kerosene were used. Ethanol and acetone may also
have been used. After May 1992, these materials were replaced with a
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mineral oil and a derivative from orange peels. The polishing
compounds were not used for their solvent properties, but rather for their
cooling and lubricating properties. Little liquid waste is generated from
the process. The trichloroethylene/kerosene mixture and the alcohols
largely evaporated during the polishing process. Waste trichloroethylene
and kerosene was accumulated, absorbed onto vermiculite, and
discarded in 55-gallon drum.

Metal or ceramic pieces are cleaned with alcohol and etched with
various kinds of acid or caustic etchants, which are reused as much as
possible. Waste etchants are neutralized; however, their disposal path is
uncertain. Analytical datafor some of the etchant residues indicated that
these residues did not contain excessive concentrations of RCRA
constituents; consequently, waste from this process is documented on
Chemical Waste Disposal Records as “non-RCRA.”

Beryllium and chromium (from the stainless steel) would be present in
the grindings. However, the beryllium is not in aform that is RCRA
regulated. Other waste includes standard glovebox maintenance items
(e.g., rags, glovebox gloves, and HEPA filters), and a large volume of
grinding paper. Although generally the gloves were not leaded, |eaded
gloves are used at the grinding station and for the last 3-4 years only at
one glovebox.

Materia Inputs to the Waste Generation Process

Attachment 4 lists P/S codes for miscellaneous operations at TA-55, including
process descriptions, feed material, other process inputs, process outputs, and type
of waste. The feed materials for miscellaneous operations consist of the generd
types of materialslisted in Table 1 that are obtained from the storage vault, as
process output from other P/S codes, or from sources outside TA-55, including
other DOE sites:

The remainder of this section summarizes the nature of the process waste in terms
of its physical, chemical and radioisotopic characteristics.

3.5.1  Physical Waste Form Identification

Solid waste from miscellaneous operations primarily consists of debris waste, as
well as cemented waste discarded under P/S codes CF or HP. Debris waste
contains glassware, plastics, ceramic materials, paper, rags, HEPA filters, metal
containers, brushes, and small tools. Leaded gloves are also generated as process
waste. Prior to May 1992, leaded gloves were disposed as metal debris and were
not segregated from other metal wastes. Since that time, they have been routinely
segregated from other metal debris waste and assigned the EPA HWN DO008. In
addition, caustic solutions from hydroxide precipitation are discarded through the
waste line to the RLWTF at TA-50.
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P/S Codesin
RCRA-Regulated Substances and Associated Miscellaneous
Feed M aterial Hazar dous Waste Number Operations

Analytical laboratory solutions

Solutions from other TA-55 operations: no RCRA
constituents

Solutions from CLS-1: Potentially contaminated with
RCRA-regulated heavy metals, mercury (D009) and lead
(D008), as well as RCRA-listed organic substances used
as solvents, including acetone (FO03), butyl alcohol
(FO03), carbon tetrachloride (D019), chlorobenzene
(F002, D021), chloroform (D022), methanol (FO03),
methylene chloride (FO02), tetrachloroethylene (FO02,
D039), xylene (FO03) (reference CI-25 in TWCP-3547).

ACL and ICP (TA-55
solutions)

APD (CLS-1 solutions)

Ash from P/S codes IS, SB, and
TDC, or from other DOE sites

Usually suspect contaminated with barium (D005),
cadmium (D006), chromium (D007), and lead (D008).
Silver (D011), arsenic (D004), mercury (D009), and
selenium (D010) may also be present; although volatile
at high temperatures if present in the oxide form, these
heavy metals may be alloyed to Pu if present in the metal
form.

SO, XP

Disassembled weapons
components

High-purity Pu and U material types

EDC

Experimental R&D feed
materials; various isotopes and
isotopic mixtures of actinidesin
various matrices

Variable purity

AD, CV, EXT, HRS,
ME, RASS/RSS, SA,
XES, XP

Hydroxide cakes Typically contaminated with RCRA-regulated heavy AD
metal s cadmium (D006), chromium (D007), mercury
(D0Q9), lead (D008), and silver (D0O11)

MSE salts Typically fairly pure, suspect contaminated with barium | XP
but no other RCRA substances present

Pu chlorides and fluorides Variable purity FDL, SO

(from various P/S codes)

Pu metal or metal aloy

High purity, no RCRA-regulated substances, unless
noted otherwise

AC, AC1, AC2, EXT,
LIBS, SA, SMP, VS

Pu oxides

High-purity oxides used for P/S codes EOC, LIBS and
STF. Variable purity for other codes, may be
contaminated with RCRA-regulated heavy metals barium
(D005), cadmium (D006), chromium (D007), and lead
(D008), and silver (D0O11)

CK, CV, EOC, EXT,
FDL, FLU, IB, IE, LI,
LIBS, SO, STF, VS, XP

Pyrochemical salts

Typically fairly pure, no RCRA-regulated substances
other than barium (D005) present

EXT, IB
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Because items from several different processes are usually combined
into individual waste drums, the physical waste form of each drum must
be determined independently. Thisinformation is documented on a
Waste Origination and Disposition Form (WODF) by the waste
generator according to controlled procedures. The P/S code for each
waste item is also documented on this form. In the packaging process, a
standard form, the Discardable Waste Log Sheet (DWLS), was used to
list each item ID number and record its matrix material. Thisform was
signed by the waste packager, reviewed, and approved by quality
assurance (QA) personnel.

Radionuclide Content Identification

The primary plutonium material type inputs for miscellaneous
operations at TA-55 arelisted in Table 2, and uranium material types are
listed in Table 3. The designation material type (MT) (e.g., MT 52) is
used within the DOE Complex to describe the isotopic composition of
common blends of radioactive materials used within the Complex. The
material type notation was developed because it is a convenient way to
describe material types that have very consistent isotopic compositions.
Tables 2 and 3 indicate the isotopic composition of the material types at
the time the waste was characterized.

The plutonium material type provides the basis for estimating an upper
bound for U-234, U-235, and Am-241 contents based on the rate of
decay of their precursors, Pu-238, Pu-239 and Pu-241, respectively. The
results of these calculations are also tabulated in Table 2, assuming

(a) none of these isotopes were initially present in the material, (b) the
oldest Pu material in inventory dates back to 1 January 1960, and (c) the
waste was packaged on 1 January 1996, making it 36 years old (TWCP-
698).

The materia type used in the process generating each waste item was
documented on the WODF and DWLS. However, some of the
plutonium recovery processes separate plutonium and americium, or
plutonium and uranium, so that their relative ratios may be altered in the
process outputs and wastes. Waste items may be either depleted or
enriched in americium depending on whether the source of
contamination is the process product or the process residues
(TWCP-882).

Residues submitted for reprocessing often contain Np-237, the decay
product of Am-241 (half-life, 458 yr). This radioisotope is expected to
be present in minor amountsin nearly all debris waste from
miscellaneous operations at TA-55.
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Table 2. Average I sotopic Content of Plutonium Material Typesand Enrichments
(Weight %)

Plutonium isotope and half-life Upper limitsfor weight ratios

Pu-242 | Pu-244
Material | Pu-238 | Pu-239 Pu-240 Pu-241 | (376,300 | (8.26x | U-234/ | U-235/ |Am-241/
Type (MT) |(87.74 yr)| (24120 yr) | (6564 yr) | (14.35yr) yr) 10" yr) | Total Pu | Total Pu | Total Pu

MT 51 0.006 96.77 3.13 0.076 0.018 | — 1x10° | 0.001 0.0006
MT 52 0.01 93.78 6 0.2 0.02 — 2x10° | 0.001 0.002
MT 53 0.03 91.08 8.45 0.366 0071 | — 7x10° | 0.0009 | 0.003
MT 54 0.046 87.42 115 0.81 0.22 — 0.0001 | 0.0009 | 0.007
MT 55 0.06 83.88 14.73 1.03 0304 | — 0.0002 | 0.0009 | 0.009
MT 56 0.061 81.9 16.51 1.18 0355 | — 0.0002 | 0.0009 | 0.01
MT 57 0.433 74.63 20.7 255 1.69 — 0.001 0.0008 | 0.02
MT 42

84% 1.02 1.37 10.32 313 | 8414 0.02 0.003 1x10° | 0.03

90% 0.72 1.26 6.4 186 | 89.77 | — 0.002 1x10° | 0.02

95% 0.45 0.56 247 0.906 | 95.58 0.029 | 0.001 6x10° | 0.008
MT 83

83% 83.89 13.8 19 0.32 0.09 — 0.26 0.0002 | 0.003

89% 89.26 10.07 0.633 0.021 0.015 | — 0.28 0.0001 | 0.0002

Source: TWCP-698

Table 3. Average | sotopic Content of Uranium Material Typesand Enrichments

(Weight %)
Material
Type U-234 U-235 U-236 U-238
MT 12 0.0015 0.23 0.008 99.77
MT 35 0.36 37.6 0.14 61.9
MT 36 0.63 62.44 0.18 36.75
MT 38 1.03 93.04 0.41 5.53
MT 39 1.32 97.52 0.17 0.99

Source: TWCP-698
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4.0

353

In general, uranium and its isotopes are expected to be present only at
trace levels, if at all, unless the feed material is uranium. For plutonium
feed materias, U-235 in growth from the decay of Pu-239 (half-life,
24,120 years) would be negligible due to the long half-life of Pu-239. U-
234 would be present in MT 83 as a decay product of Pu-238 (half-life,
87.74 years). After 20 years, 14.6 percent of the initial Pu-238 would
have decayed to U-234. For MT 83 with an initial content of 83.89
percent Pu-238, the atomic ratio U-234 to total Pu would be about 0.14.
No U-236 is present.

During TWCP characterization, the contents of each waste package
undergo non-destructive analysis to provide detailed radioisotopic data.
These data will be used to evaluate the accuracy of AK informationin
accordance with Waste Characterization Data Reconciliation with
Acceptable Knowledge (TWCP-DTP-1.2-064). If warranted, this AK
report will be updated to incorporate the results of these comparisons.

Chemical Content Identification

Chemical inputs to miscellaneous operation processes are listed in Table
4. In section 4, these inputs are evaluated along with constituents present
in the feed materials and equipment in order to determine to applicability
of EOA HWNSsto process waste for each P/S code.

ASSIGNMENT OF EPA HAZARDOUSWASTE NUMBERS

The assignment of EPA HWNSs to process wastes from miscellaneous operations is
summarized in the text below, aswell asin Table 5, on the process timelinesin
Attachment 3, and in the table of process inputs and outputs in Attachment 4. These
assignments take into account the possible presence of RCRA chemicals in process waste
asaresult of their suspected or known presence in feed materials, chemical inputs,
equipment, and glovebox surfaces.

4.1

F, K, and P Listings

The following F listings only apply to cellulosic, ceramic, plastic and rubber
items. The F listings do not apply to glass or metal debris, even if these items
were in contact with the F-listed chemicals, because their non-porous surfaces do
not absorb liquids or gases.

AC/ACLAC2 FO02 (methylene chloride), FOO5 (benzene, toluene)

AD

APD

FO02 (tetrachloroethylene), FOO3 (methanol)

FO02 (chlorobenzene, methylene chloride, tetrachl oroethylene);
FO03 (acetone, methanol, xylene)



TWCP-AK-2.1-004,R.1 (LA-UR-00-5865)

Effective Date: 12/04/00

Page 27 of 37

Table 4. Chemical Inputsto Processes Described in This Report

Chemical input

P/S Codesin which
RCRA-Listed
Chemicals Are Used

Commentson Applicability of EPA HWN

Gases and Cryogens

Carbon dioxide (gas)
Fluorine (gas)

Hal ogen fluorides
Krypton fluoride
Methane (gas)
Nitrogen dioxide (gas)
Nitrogen, liquid

CK, FLU, SO

SO, FDL

D001 and D002 do not apply to these gases because there
are no free liquids in this waste. Also the gas cylinders
are outside the building, and the gases are plumbed into
the glovebox. FOO3 does not apply because methanol was
used as a reducing agent, not as a solvent.

Acids

Hydrochloric acid
Hydrofluoric acid

Nitric acid

Oxalic acid

Perchloric acid

Sulfuric acid

Superacids (e.g., HSOzF)

AD

D002 does not apply to the solid debris waste because
there are no free liquids in this waste. DOO1 (oxidizer)
does not apply to the use of nitric or perchloric acid or to
the superacids for the same reason.

Bases

Calcium hydroxide
Potassium hydroxide
Sodium hydroxide

D002 does not apply to the solid debris waste because
there are no free liquids in this waste.

I norganic Chemicals

Aluminum bifluoride
Aluminum chloride
Aluminum fluoride
Aluminum nitrate
Aluminum oxide
Ammonium chloride
Antimony pentafluoride
Bromine

FOOF

Hydrogen peroxide

lodine

Iron oxide

Lead and lead hydroxide, oxide,
or nitrate

Magnesium oxide

Na, K, Li, Mg, Ca, Fe, nitrates,
chlorides, carbonates,
bicarbonates, oxalate, nitrites
Phosphates

Potassium choride

Potassium dichromate

AD, APD

AD

D008

D007
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P/S Codesin which
RCRA-Listed

Chemical input Chemicals Are Used

Commentson Applicability of EPA HWN

Potassium permanganate
Potassium salt (not specified)
Silver salt

Sodium bicarbonate
Sodium carbonate

Sodium chloride

Sodium chlorite

Sodium nitrate

Sodium salt (not specified)
Sodium sulfate

Thorium oxide

AC1

D011

M etals

Alkaline earth metals
Bismuth-tin alloy

Gallium metal, oxide or salt
Lanthanide metals

Platinum and platinum-rhodium
aloys

Stainless steel

Tantalum metal, oxide or salt
Zirconium and tantalum alloys

D007 (chromium)

Organic Chemicals

1-propanol

Acetone

Alkylating agents (unspecified)
Benzene

Carbon tetrachloride

ME

AC/ACLT/AC2, SA
AD, CV

Carbon tetrafluoride
Chloroform AC/ACL/AC2, APD,
X0

DBBP (dibutyl butyl-
phosphonate)

DBBP (dibutyl butyl-
phosphonate) / | sopar
(isoparaffinic hydrocarbon
solvent)

Diethyl ether

Dihexyl N,N-

diethyl carbamoyl methyl
phosphonate (DHDCMP)
Diisopropyl benzene
Ethanol

Hexane

Hydrazine dihydrochloride
Hydrazine hydrochloride
Hydroxylamine chloride
Hydroxylamine nitrate

| sopropanol

Kerosene

M ethanol AD, SO

F003

D018 and FO05: solvent use

D019 appliesto AD and CV. FO01 does not apply
because this chemical was not used for degreasing.

D022

FO03

FO03 applies to AD because methanol may have been
used for cleaning inside the glovebox. FOO3 does not
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Chemical input

P/S Codesin which
RCRA-Listed
Chemicals Are Used

Commentson Applicability of EPA HWN

apply to SO because methanol was used in acold trap
outside the glovebox.

Methylene chloride (also called
dichloromethane)

n-dodecane
Octylphenyldiisobutyl-

carbamoyl methyl phosphine oxide
(CMPO)

Perchlorocarbons

Phosphine oxide

Phosphines

Pyridine

Sodium dithionate
Tetrachloroethylene

Tetraethylamine hydrochloride
Tetraethylamine hydroxide
Tetraethylammonium hydroxide
Tetrahydrofuran

Thionyl chloride

Toluene
Tributyl phosphate (TBP)

Tributyl phosphate (TBP)/Isopar
Trichloroethylene

Vacuum pump oil

AClL, SA

SA

AD, APD, CV

AC, SA

CK, ME, XO

FO02 applies to P/S codes AC1 and SA because
methylene chloride was used for solvent properties.

D038, FO05: used as solvent in organometallic synthesis
process.

D039 and FOO2 apply to AD and APD. However no
codes apply to CV because this chemical was only used
as a coolant outside the glovebox.

FOO5 applies because toluene was used asa solvent in
organometallic synthesis

D040 appliesto P/S codes ME and XO; FO02 also
appliesto P/S code XO. Neither EPA HWN appliesto
P/S code CK because this chemical was used as a coolant
outside the glovebox.
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Table5. Evaluation of the Applicability of EPA Hazardous Waste Numbersto Processes
Discussed in This Report

Potential EPA Hazar dous Waste Numbers (HWNSs)

P/S Dueto Feed (from | Dueto Chemical Dueto
Code Description Tablelandtext) | Use(from Tabled) | Process* Applicable HWNs
AC | Actinide Chemistry, R&D | None D011, D018, D022, | D007, D007, D008, D009, D011,
F002, FO05 D008, D009 | D018, D022, F002, FO05
AC1 | Actinide Chemistry, R&D | None D011, D018, D022, | D007, D007, D008, D009, D011,
F002, FO05 D008, D009 | D018, D022, F002, FO05
AC2 | Actinide Chemistry, R&D | None D011, D018, D022, | D007, D007, D008, D009, D011,
F002, FO05 D008, D009 | D018, D022, FO02, FO05
AC3 | Actinide Chemistry, R&D | None None None None
ACL | Analytical Chemistry None None D007, D007, D008, D009
Laboratory D008, D009
AD | Actinide Processing D004, D005, D006, | D008, D019, D039, | D007, D004, D005, D006, D007,
Demonstration D007, D008, D009, | FO02, FO03 D008, D009 | D008, D009, D010, D011,
D010, D011, D019 D019, D039, FO02, FO03
APD | Actinide Processing D008, D009, D019, | None D007, D007, D008, D009, D019,
Demonstration D021, D022, D039, D008, D009 | D021, D022, D039, FO02,
F002, FO03 FO03
AX | Solution Assay None None D007, D007, D008, D009
D008, D009
CK | RD&D Volétile Fluoride | D005, D006, D007, | None D007, D005, D006, D007, D008,
Pu Recovery D008, D011 D008, D009 | D009, D011
CV | R&D Experimenta D005, D006, D007, | D019, D039 D007, D005, D006, D007, D008,
Chlorination Processes D008, D011 D008, D009 | D009, D011, D019, D039
EDC | Electrolytic D007 None D007, D008 | D007, D008
Decontamination
EOC | Experimental Oxide None None D007, D007, D008, D009
Characterization D008, D009
EXT |Extraction RD&D D005, D006, D007, | None D007, D005, D006, D007, D008,
D008, D011 D008, D009 | D009, D011
FDL | FOOF Demonstration D005, D006, D007, | None D007, D005, D006, D007, D008,
Loop D008, D011 D008, D009 | D009, D011
FLU | Fluorination RD&D D005, D006, D007, | None D007, D005, D006, D007, D008,
D008, D011 D008, D009 | D009, D011
HRS | High Resolution None None D008 D008
Spectroscopy
IB | Matrix Study Of D005, D006, D007, | None D007, D005, D006, D007, D008,
Pyrochemical Salts D008, D011 D008, D009 | D009, D011
ICP | ICP-AES Analysis None None D007, D007, D008, D009

D008, D009




TWCP-AK-2.1-004,R.1 (LA-UR-00-5865)
Effective Date: 12/04/00

Page 31 of 37

Potential EPA Hazar dous Waste Numbers (HWNSs)

P/S Dueto Feed (from | Dueto Chemical Dueto
Code Description Tablelandtext) | Use(from Tabled) | Process* Applicable HWNs
IE | Isotope Enrichment D005, D006, D007, | None D007, D005, D006, D007, D008,
D008, D011 D008, D009 | D009, D011
LI | XF6 Experimental D005, D006, D007, | None D007, D005, D006, D007, D008,
M easurements D008, D011 D008, D009 | D009, D011
LIBS | Laser-Induced None None None None
Breakdown Spectroscopy
System
ME | Metalography None D040, F003 D007, D008 | D007, D008, D040, FO03
NCD | Nonconfirming Drums None None None None
RASS/ | Raman Spectroscopy D004, D005, D006, | None D007, D004, D005, D006, D007,
RSS | System D007, D008, D009, D008, D009 | D008, D009, D010, D011,
D010, D011, D019 D019
RD | Repackaging into None None D008 D008
Retrievable Drums
SA | Super Acid RD&D None D018, D038, FO02, | D007, D007, D008, D009, D018,
FOO03, FO05 D008, D009 | D038, FO02, FO03, FO05
SMP | SP Mounting Preparation | None None None None
Super Oxidizer FOOF D004, D005, D006, | None D007, D004, D005, D006, D007,
SO Prg ram ' D007, D008, D009, D008, D009 | D008, D009, D010, D011
g D010, DO11
STF | Standard Fabrication None None D007, D008 | D007, D008
VS | Confirmation, Inspection | None None D008 D008
& Sampling
WM | Waste Management Must be determined on case-by-case basis **D007, D008, D009,
D022, D035, D040, FOO01,
F002, FO05
X0 | Inactive or Unspecified | Must be determined on case-by-case basis **D007, D008, D009,
P/SMaterial D022, D035, D040, FO01,
F002, FO05
XES | X-Ray Energy D004, D005, D006, | None D007, D004, D005, D006, D007,
Spectroscopy D007, D008, D009, D008, D009 | D008, D009, D010, D011
D010, D011
XO | Inactive or Unspecified | Must be determined on case-by-case basis. However, **D007, D008, DOOY,

P/S Material

HWNs known to be applicable include those for
chloroform (D022), trichloroethylene (D040, FO01,
F002), 1,1,2-trichloro-1,2,2-trifluorethane (FO02),
methylene chloride (FO02), and methyl ethyl ketone

(D035, FO05) because cleaning rags may be

contaminated with these RCRA chemicals; also D007,

D008, D009

D022, D035, D040, F001,
F002, FO05
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Potential EPA Hazar dous Waste Numbers (HWNSs)
P/S Dueto Feed (from | Dueto Chemical Dueto
Code Description Tablelandtext) | Use(from Tabled) | Process* Applicable HWNs
XP | RD&D Experimental D004, D005, D006, | None D007, D008 | D004, D005, D006, D007,
Processes D007, D008, D009, (glovesand | D008, D009, D010, D011
D010, D011 shielding),
D009

* %

EPA HWNs assigned due to the process itself include chromium (D007) when there is the potential for this
metal to be leached from stainless steel equipment or items in the process, lead (D008) when leaded gloves are
used in the process, and mercury (D009) when there is a potential for a glass mercury thermometer to have been
used in the same glovebox.

P/S codes WM, X0, and XO have conservatively been assigned the same cumulative list of EPA HWNS,
regardless of information indicating that specific hazardous constituents are not expected in one or more of
these P/S codes, because application of these P/S codes to specific waste containers has been inconsistent at
TA-55 (M-050/TWCP-3546).

4.2

ME FOO03 (acetone)

F002 (methylene chloride), FOO3 (diethyl ether); FO05
(benzene, toluene, pyridine)

WM, XO, X0 FOOL1 (trichloroethylene, 1,1,2-trichloro-1,2,2-trifluoroethane
(freon)); FOO2 (methylene chloride, trichloroethylene); FOO5
(methyl ethyl ketone)

No K or Plistings apply to solid wastes generated from any of the miscellaneous
operations because no K-listed or P-listed chemicals were present in the feed
materials, chemicals, or equipment used in these processes.

Toxicity Listings

Thelist below is summarized from Table 5 and lists the EPA HWNSs applicable to
waste from processes described in this report. P/S codes marked with an asterisk
(*) inthelist do not contain RCRA-listed constituents in the feed material or in
the chemicals used in the process, but have been assigned HWNs due to the
potential for chromium (D007) to be leached from stainless steel equipment or
items in the process, lead (D008) due to the use of leaded glovesin the process,
and mercury (D0Q9) if there is a potential for a glass mercury thermometer to
have been used in the same glovebox. Prior to May 1992, leaded gloves were
disposed with other metal waste under the originating P/S code. Since May 1992,
the gloves have been routinely segregated from other metal debris (TWCP-4166).

No D001 (ignitable), D002 (corrosive), or D003 (reactive) listings apply to the
solid wastes from miscellaneous operations because no ignitable chemicals were
used in these processes and because the solid wastes do not contain any free
liquids (see Section 6.0).
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AC, AC1, AC2

ACL
AD

APD
AX
CK
Ccv
EDC
EOC
EXT
FDL
FLU
HRS
IB
ICP
IE

LI
ME
RASS/RSS

RD
SA
SO
STF
WM
X0
XES

XO
XP

D007, D008, D009, D011, D018, D022
D007, D008, D009

Page 33 of 37

D004, D005, D006, D007, D008, D009, D010, D011, D019,

D039

D007, D008, D009, D019, D021, D022, D039

D007, D008, D009
D005, D006, D007, D008, D009, D011

D005, D006, D007, D008, D009, D011, D019, D039

D007, D008

D007, D008, D009

D005, D006, D007, D008, D009, D011
D005, D006, D007, D008, D009, D011
D005, D006, D007, D008, D009, D011
D008

D005, D006, D007, D008, D009, D011
D007, D008, D009

D005, D006, D007, D008, D009, D011
D005, D006, D007, D008, D009, D011
D007, D008, D040

D004, D005, D006, D007, D008, D009, D010, D011, D019

D008
D007, D008, D009, D018, D038

D004, D005, D006, D007, DOO8, D009, D010, DO11

D007, D008
D007, D008, D009, D022, D035, D040
D007, D008, D009, D022, D035, D040

D004, D005, D006, D007, DOO8, D009, D010, DO11

D007, D008, D009, D022, D035, D040

D004, D005, D006, D007, D008, D009, D010, DO11

Activities under P/S codes LIBS, NCD, and SMP do not generate solid waste to

which any HWN would be applicable.
Corrosivity, Reactivity, and Ignitability

See Section 6.0.
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50 DETERMINATION OF THE RADIOISOTOPIC COMPOSITION

See Section 3.5.2.

6.0 VERIFICATION THAT IGNITABLE, REACTIVE, AND CORROSIVE WASTES
WERE EXCLUDED

According to the WIPP WAP, “The prohibition of liquids and containerized gases
prevents the shipment of corrosive, ignitable, or reactive wastes.” Administrative controls
on waste packaging were in place at various times to ensure the absence of such items
from the waste stream.

Liquids were prohibited from solid waste streams at TA-55 when the facility opened
in January 1978. A waste management procedure written to cover operations at the

new facility, TA-55 Standard Operating Procedure (SOP) 406-GEN-RQO, stated that
“Liquids are not permitted in any container of solid waste materials’ (TWCP-3943).

Chemical Waste Disposal Requests introduced in June 1980 included checkboxes
which the waste generator was required to check if the waste contained corrosive
acids or bases, or pyrophoric, flammable, corrosive, explosive, toxic, carcinogenic or
highly reactive materials.

The Certification Plan (TWCP-697) and related Generator Attachments (TWCP-701)
were implemented in 1987. Waste generators were required to sign a statement on the
WODF documenting that the waste contained “no free liquids, pyrophorics,
explosives, compressed gases, powders or materials other than the indicated matrix.”
Checkboxes were also present for indicating the presence or absence of corrosive
chemicals. Full implementation of this generator statement occurred in May 1987.

Waste management inspectors perform visual examination of the waste prior to its
initial packaging, thus allowing the inspectors to verify the generator' s WODF
statement (TWCP-701, Sections 3.8.5 to 3.8.6).

Explosives were prohibited from TA-55 until installation of the Impact Test Facility
in the early 1990s. Explosives continue to be banned in the solid waste streams up to
the present time. If amisfire should occur, the requirement is to destroy the unspent
powder by burning.

The Waste Profile Request Form (WPRF), which has been in use at LANL since
1991, includes a statement which must be authenticated by the waste generator, that
the waste is not ignitable (flash point >200°F), reactive, or corrosive.

The TA055 Generator Attachments to the Certification Plan were updated in 1995
(TWCP-700) but the prohibition on liquids in the waste, and the waste management
inspection, remained in effect.
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Hence, since the inception of operations at TA-55, corrosive and reactive wastes have
been excluded from TA-55 solid wastes through the prohibition of liquids.

The absence of these prohibited itemsis verified through radiography of each waste
container and visual examination of selected containers during TWCP characterization
activities. These data will be used to assess the accuracy of AK information in
accordance with Reconciliation of Visual Examination and Radiography Information
(TWCP-QP-1.1-028). Any free liquids are remediated, or the container is tagged as non-
compliant by filing a Prohibited Waste Report in accordance with Nonconfor mance
Reporting and Tracking (TWCP-QP-1.1-007).

7.0 VERIFICATION THAT INCOMPATIBLE CHEMICALSWERE PROHIBITED

8.0

Section 6.0 summarizes administrative controlsin place at TA-55 that prohibit
incompatible chemicals in the waste, and measures taken to verify their absence. In
addition, all waste containers shipped from TA-55 to TA-54 for storage were evaluated
for potentially incompatible chemicals in accordance with 49 Code of Federal
Regulations (CFR) Subpart C—Segregation and separation chart of hazardous materials;
Section 177.848, Segregation of hazardous materials, and were determined to bein
compliance with this requirement.

VERIFICATION THAT THERE ARE NO COMPRESSED GASES, FREE
LIQUIDS, NONRADIONUCLIDE PYROPHORICS, SEALED CONTAINERS
GREATER THAN FOUR LITERSIN VOLUME, OR >1% RADIONUCLIDE
PYROPHORICS

Most gases used at the TA-55 Plutonium Facility are stored outside the building and the
gasis plumbed into the glovebox from outside the building (TWCP-4164). Occasionally,
alecture bottle may have been used for a process inside the building, but these bottles
were kept outside of the glovebox with the gas plumbed into the glovebox. Consequently,
compressed gas cylinders or containers are not expected to be in any of the TRU wastes
generated by TA-55 operations.

Spray cans, especially WD-40, were in common use in TA-55 gloveboxes until May
1992 (TWCP-4166). These were routinely discarded as metal debris waste. From 1988
until May 1992, the protocol was to vent or puncture the spray cans inside the glovebox;
venting was indicated by inserting a metal wire into the valve. After May 1992, spray
cans were no longer used in gloveboxes.

For items of pyrochemical salt waste, the procedures of oxygen sparging and/or
carbonate oxidation have been used since May 1987 to ensure that pyrophorics were
oxidized. In addition, screening tests on similar pyrochemical salts and residues (which
contain higher amounts of plutonium) at the Rocky Flats Environmental Technology Site
(TWCP-2501) have shown (1) no autoignition, (2) no spontaneous combustion, and

(3) no sparking. Experimental results on the reactivity of LANL Direct Oxide Reduction
(DOR) salt with water and the reactivity in air of heated calcium metal nodules from
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9.0

10.0

11.0

DOR sdtsindicate the absence of “dangerous when wet materials’ and pyrophoricity in
these salts (TWCP-3730, TWCP-3731, TWCP-3732).

Verification that individual waste drums do not contain compressed gases, free liquids, or
sealed containers greater than 4 L in volume is obtained from radiography of each waste
containers and visual examination of selected containers during TWCP characterization
activities. Any free liquids are remediated, and any sealed containers greater than 4 L in
volume, or unpunctured or unvented gas containers, are removed; or else the waste
container is tagged as non-compliant by filing a Prohibited Waste Report in accordance
with Nonconformance Reporting and Tracking (TWCP-QP-1.1-007). For administrative
controls on the prohibition of pyrophorics, see Sections 6.0 and 7.0.

VERIFICATION THAT THERE ARE NO POLYCHLORINATED BIPHENYLS
(PCBs) IN THE WASTE STREAM

No PCBs were introduced into the miscellaneous operations, based on documentation in
TA-55 procedures reviewed during the AK investigation and summarized in the process
inputs listed in Table 1, Table 4, and Attachment 4. Oils used in the reviewed processes
include vacuum pump oils, and cutting fluids used for cooling purposes; none of these
oils are known to contain PCBs. All transformers known to contain PCBs have been
tracked from the time of startup of TA-55 in 1978. Whenever any transformer ail is
drained, it is handled by a subcontractor who iswholly responsible for its disposal
disposal (TWCP-AK-2.1-005,R.1, Section 9.0). This oil does not enter the LANL
disposal operations.

VERIFICATION THAT THERE ISNO ASBESTOSIN THE WASTE

Asbestos heating mantles were never used at TA-55. Asbestos gloves were used in
glovebox operationsin P/S codes OR and RM (TWCP-4162, TWCP-4166), which are
discussed in Process Acceptable Knowledge Summary Report for Pyrochemical
Processes at TA-55 (TWCP-AK-2.1-006,R.1) and Process Acceptable Knowledge
Summary Report for Special Processing at TA-55 (TWCP-AK-2.1-007,R.1), respectively.
Asbestos-bearing transite was widely used until recently for thermal insulation, including
as acoverplate over the furnace in glovebox wells, and as part of end plates on Lindberg
furnaces (TWCP-4162, TWCP-4166). Although many Lindberg furnaces have been
replaced with newer asbestos-free furnaces, some are still in use at TA-55. The transite
would have been disposed either as metal or as ceramic and glass debris waste.

CITED PROCEDURES AND REQUIREMENTSDOCUMENTS

e 40 CFR Part 261, Subpart C—Characteristics of hazardous waste, Sections 261.21
(Characteristic of ignitability), 261.22 (Characteristic of corrosivity), 261.23
(Characteristic of reactivity), and 261.24 (Toxicity characteristic)

* 40 CFR Part 261, Subpart D—L.ists of hazardous waste, Sections 261.31 (Hazardous
wastes from non-specific sources), 261.32 (Hazardous wastes from specific sources),
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and 261.33 (Discarded commercial chemical products, off-specification species,
container residues, and spill residues thereof)

* 49 CFR Subpart C—Segregation and separation chart of hazardous materials.
Section 177.848, Segregation of hazardous materials

» Acceptable Knowledge Documentation (TWCP-QP-1.1-021,R.5)

» LosAlamos National Laboratory Transuranic Waste Characterization Sampling Plan
(TWCP-PLAN-0.2.7-001,R.3)

* Nonconformance Reporting and Tracking (TWCP-QP-1.1-007)

* Process Acceptable Knowledge Summary Report for Chloride Operations at TA-55
(TWCP-AK-2.1-002,R.1)

* Process Acceptable Knowledge Summary Report for Metal Operation Processes at
TA-55 (TWCP-AK-2.1-003,R.1)

» Process Acceptable Knowledge Summary Report for Nitrate Operations at TA-55
(TWCP-AK-2.1-005,R.1)

* Process Acceptable Knowledge Summary Report for Pyrochemical Processes at
TA-55 (TWCP-AK-2.1-006,R.1)

* Process Acceptable Knowledge Summary Report for Special Processing at TA-55
(TWCP-AK-2.1-007,R.1)

» Reconciliation of Visual Examination and Radiography Information (TWCP-QP-1.1-
028)

» Waste Acceptance Criteria for the Waste Isolation Pilot Plant (DOE/WIPP-069)

* Waste Analysis at Facilities that Generate, Treat, Store and Dispose of Hazardous
Waste (EPA/OSWER 9938.4-03)

* Waste Analysis Plan, Attachment B to the Hazardous Waste Facility Permit Issued to
the Waste I solation Pilot Plant (EPA No. NM4890139088)

» Waste Characterization Data Reconciliation with Acceptable Knowledge
(TWCP-DTP-1.2-064)
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ACCEPTABLE KNOWLEDGE ROADMAP

Attachment 1
Page 1 of 14

Waste from P/S Codes: AC, AC1, AC2, AC3, ACL, AD, APD, AX, CK, CV, EDC, EOC, EXT, FDL, FLU, HRS, IB, ICP, IE, LI,
LIBS, ME, NCD, RASS/RSS, RD, SA, SMP, SO, STF, VS, WM, XES, XP, XO, X0

Copies of these documents are in the TWCP RMDC Center.

Information
TWCP Categqry
Record No. Code Infor mation Source Summary Limitations
TWCP-352 B Description of plutonium | Wastes from Plutonium Document describesthe Puresidues | Document does not give
recovery processes Conversion and Scrap and the various treatment approaches | information about RCRA
Recovery Operations, LA- used in recovering plutonium from constituents introduced or
11069-MS, March 1988. scrap present in the processes
TWCP-614 D All TA-55 wasteis Memo from Doug Sankey. All TA-55 waste is Defense related. Budget information may
Defense related. not be acceptable.
TWCP-697 C Waste was controlled to | Los Alamos TRU Waste Waste was controlled to meet WIPP Overview document -
meet WIPP WAC Certification Plan for Newly | WAC requirements as early as 1983. | Generator Attachments
requirements as early as | Generated TRU Waste, Generator Attachments were used to provide more detailed
1983. WCP-HSE7-CPL-01, R.2 describe and reference specific information.
(November 1984) generator procedures.
TWCP-698 B Gives Materia Type NMT Memo, NMT-7 Gives Materia