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ABSTRACT 
The Federal Facility Compliance Act of 1992 requires the U.S. Department of 
Energy (DOE) to prepare an inventory report of its mixed waste and treatment 
capacities and technologies. Grouping waste streams according to 
technological requirements is the logical means of matching waste streams to 
treatment technologies, and streamlines the effort of identifying technology 
development needs. To provide consistency, DOE has developed a standard 
methodology for categorizing waste into treatability groups based on three 
characteristic parameters: radiological, bulk physical/chemical form, and 
regulated contaminant. Based on category and component definitions in the 
methodology, descriptive codes or strings of codes are assigned under each 
parameter, resulting in a waste characterization amenable to a computerized 
format for query and sort functions. By using only the applicable parameters, 
this methodology can be applied to all waste types generated within the DOE 
complex: radioactive, hazardous, mixed, and sanitary/municipal. 
Implementation of this methodology will assist the individual sites and DOE 
Headquarters in analyzing waste management technology and facility needs. 

BACKGROUND 

The need for a consistently applied, technically based approach for 
categorizing waste information has been demonstrated by past national 
strategic planning efforts involving mixed waste. Since the 1987 byproduct 
rulemaking, several U.S. Department of Energy (DOE) complex-wide reports and 
studies have been required to address mixed waste characteristics and 
inventories, and associated treatment technology and capacity needs. Some key 
examples of these are: 
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• National Report on Prohibited Wastes and Treatment Options, submitted to 
the Environmental Protection Agency (EPA) in January 1990 as required by 
the Rocky Flats Plant Federal Facility Compliance Agreement 

• DOE complex-wide Land Disposal Restrictions Case-bv-Case Extension 
Application for Thirds Radioactive Mixed Wastes, submitted to the EPA in 
November 1991 

• Interim Mixed Waste Inventory Report, submitted to the EPA and the 
States in April 1993 as required by the Federal Facility Compliance Act 
(FFCA) 

• Department of Energy Programmatic Spent Nuclear Fuel Management and 
Idaho National Engineering Laboratory Environmental Restoration and 
Waste Management Programs Draft Environmental Impact Statement, DOE/EIS-
0203-D, June 1994. 

Throughout these efforts, characteristic and inventory data on mixed 
waste streams were collected from the sites, resulting in the development of a 
national data set. Problems that became apparent during these data collection 
efforts were: (a) mixed waste streams are not always defined on a technical 
basis that support assessment of treatment technology and capacity needs, and 
(b) information and data available on mixed waste streams have improved 
through time, resulting in apparent inconsistencies between reports. 
Contributing factors to these problems have been the lack of both a 
technically based approach to defining waste streams and a standardized method 
to define treatability groups. 

PURPOSE AND SCOPE 

A technically based methodology has been developed for categorizing DOE 
waste information in a consistent and technically valid manner to be used for 
the development of waste management needs and options, including those for 
treatment. The methodology provides a formal approach for categorizing waste 
based on waste characteristics. The guidance document describing the 
methodology includes: 
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• A methodology with standard definitions for aligning site-specific waste 
into treatability groups that share similar treatment needs 

• A standard structure that will allow comparing waste treatability groups 
among sites, and combining all site-specific data into one data set for 
the national summary 

• A technically based approach to identify treatment technology, capacity, 
and development needs, along with storage and disposal requirements for 
DOE mixed waste. 

The treatability group assignments will facilitate identification of 
potential matches between waste streams and available or planned treatment 
capacity. Assigning these category designations to each of the site waste 
streams represents the "common denominator," or core set of data, for lending 
consistency to DOE-wide planning and analysis efforts. Individual sites are 
encouraged to collect and maintain whatever additional information they feel 
necessary to properly manage their waste. This effort is intended to 
supplement, not preclude, other data needs. Also, the assignment of a 
treatability group to a waste stream is not intended to provide the detailed 
level of knowledge necessary to certify waste streams to treatment or disposal 
facility waste acceptance criteria, or to provide detailed characterization 
information required to proceed beyond conceptual design of specific 
facilities. In addition to the treatability grouping, characterization 
information will ultimately be required to meet these specific needs. 

METHODOLOGY 

The DOE guidance document provides a method for assigning waste to 
treatability groups based on characteristic parameters that influence waste 
management, technology, and facility needs. The parameters that, combined, 
are used to define the treatability groups are: (a) radiological; (b) 
physical/chemical matrix; and (c) regulated contaminant. The guidance 
document attempts to present a hierarchy of detail and definition for each of 
the three parameters that ranges, top-to-bottom, from the general to the 
specific. In every case, discussion and definitions are accompanied by 
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organization-type charts that depict each tier or level of detail. 
Association lines are used as necessary to indicate whenever a category at one 
level is broken out or subdivided into multiple subcategories. This hierarchy 
of detail should aid the user in applying the methodology to each waste stream 
and selecting the appropriate designation for each parameter. The hierarchy 
also supports the computerized aggregation (or roll up) of waste streams into 
higher levels (more general) that may be of value in support of DOE complex-
wide planning or reporting requirements. Each treatability grouping parameter 
is discussed in more detail in the following sections. 

Radiological Parameter 

The radiological characteristic of a waste stream influences management 
requirements, and must be considered in the design of treatment and other 
handling facilities to control radioactive releases and to prevent worker 
exposures. The first step in determining the radiological parameter is to 
categorized the waste stream as to its secondary waste type. Considering 
"radioactive waste" to be the primary waste type, the secondary waste types 
addressed by the methodology are mill tailings, low-level waste, transuranic 
(TRU) waste, and high-level waste. These waste types are defined per DOE 
Order 5820.2A, "Waste Management." Except for high-level waste, the parameter 
is then further defined by one or more descriptive components representing 
various radiological characteristics that may affect the manner in which the 
waste is treated or otherwise managed. Individual code elements are 
associated with each secondary radioactive waste type and, as applicable, each 
descriptive component; when put together, they create the radiological 
parameter category code. 

Mill tailings are designated with a code element "MT" followed by a 
descriptive component of "M10" or "M20" (i.e., MT/M10 or MT/M20) indicating 
whether the waste is managed as low-level waste or as mill tailings, 
respectively. DOE orders allow mill tailings meeting certain small quantity 
requirements to be managed as low-level waste, rather than meeting all 
applicable mill tailings requirements. 
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A low-level waste would be designated with an "LL" followed by four 
additional code elements to address each of the following descriptive 
components: 

• Dose rate component. Provides an indication of beta-gamma activity 
present by identifying whether the waste package is considered contact
or remote-handled (CH or RH) 

• TRU alpha component. Provides an indication of whether or not alpha-
producing TRU radionuclides are present and, if present, in what general 
concentration range 

• Non-TRU alpha component. Provides an indication of whether or not 
alpha-producing radionuclides other than TRU radionuclides are present 
and, if present, in what concentration range 

• Problem radionuclide component. Provides a "yes" or "no" indication of 
whether a problem radionuclide is present in the waste. Tritium is 
currently the only radionuclide singled out in the guidance document for 
this designation. 

Considering the detailed descriptions in the guidance document, the 
radiological parameter category code for a low-level waste would look 
something like "LL/CH/T20/N20/P20." 

A TRU waste stream would be designated with a "TR" followed by a dose 
rate component designation of "CH" or "RH" to indicate contact- or remote-
handled. This is the only descriptive component associated with TRU waste. 
High-level waste would be identified with a radiological parameter code of 
"HL" only. There are no descriptive components for this type of waste. 

Matrix Parameter 

The physical/chemical matrix parameter influences not only the treatment 
technology selection, but the waste handling mechanisms and the need for 
pretreatment conditioning. This portion of the treatability grouping is 
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designated by a single alpha-numeric code associated with a specific 
description that best fits the waste stream. The user is asked to make 
several sequential decisions as to the matrix characteristics of the waste 
stream. That is, what the waste would look like if it were dumped out onto a 
table. Each decision takes the characterization from a summary level category 
to a more detailed, or waste form specific category. The complete 
organization chart for the matrix parameter shows approximately 120 waste form 
specific categories and about 35 summary level categories. Matrix category 
assignment begins with determining whether the waste is a liquid, solid, 
specific waste forms, or form acceptable for disposal. 

Waste qualifying as a liquid will have a matrix code that begins with 
the letter "L" followed by a number in the 1000 or 2000 series, depending on 
whether it belongs to the "Aqueous Liquids/Slurries" category or the "Organic 
Liquids" category, respectively. The lowest level designations, those 
actually assigned to waste streams, include such codes as L1110 (Acid Waste 
Water), L1240 (Cyanide Aqueous Slurries), and L2210 (Halogenated Pure Organic 
Liquids). 

Waste fitting the definition of a solid will have a matrix code 
beginning with the letter "S." The first tier of detail splits the waste into 
groupings of S3000 (Homogeneous Solids), S4000 (Soil/Gravel), and S5000 
(Debris Waste). Each of these groupings is further broken down and so on, 
until detailed codes actually assigned to waste streams are reached. 
Inorganic and organic sludges and particulates are included in the S3000 
group; the lowest level designations include such matrix types as S3111 (Ash), 
S3121 (Pond Sludges), and S3221 (Biological Sludges). Several categories of 
soil, rock, and gravel are included in the S4000 group, with S4100 (Soil), and 
S4300 (Rock/Gravel) as examples. The S5000 group is based on EPA's definition 
of debris and includes a broad range of solid waste that fits into one of the 
second tier categories of S5100 (Inorganic Debris), S5300 (Organic Debris), or 
S5400 (Heterogeneous Debris). The lowest level designations within this group 
include such matrix types as S5111 (Metal Debris without Lead or Cadmium), 
S5122 (Wood Debris), and S5410 (Composite Filters). 
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Matrix descriptions fitting those defined under "Specific Waste Forms" 
will have matrix codes beginning with the letter "X," and will fit under the 
X6000 (Lab Packs) or X7000 (Special Waste) groups. The X6000 group is self-
explanatory, but is still divided into several categories. The X7000 group is 
divided into seven different categories that include elemental hazardous 
materials (mercury, lead, cadmium, etc.), batteries, reactive metals, 
explosives and propellants, and compressed gases and aerosols. 

The last category in the upper tier of matrix types is "Final Waste 
Forms." Waste fitting this definition has a matrix code that begins with "Z" 
and fits into either the Z1000 (Immobilized Forms) or Z2000 (Decontaminated 
Solids) group. The "Z" matrix series are reserved for waste streams that meet 
all known or expected disposal criteria, including those established for the 
regulated contaminants under EPA's land disposal restrictions (LDRs). The 
lowest level designations within the "Z" series include such matrix types as 
Z1110 (Cement Forms), Z1120 (Vitrified Forms), Z1200 (Macro-Encapsulated 
Forms), and Z2100 (Decontaminated Metal). 

As a user follows the methodology to assign a matrix code to a waste, 
the "Unknown/Other" option is provided at each decision level or tier. In 
this manner, each waste stream can be assigned a matrix code that is as 
specific as the available characterization information will allow. At the 
very top level, if the waste cannot be placed in the S, L, X, or Z series 
(i.e., essentially nothing is known of the waste matrix), it will be assigned 
a code of U9999 (Unknown/Other Matrix). Correspondingly, if the waste is 
known to be a liquid, but it is unknown whether it is aqueous or organic, it 
will be given a matrix code of L9000 (Unknown/Other Liquid). This logic 
carries through to each lower tier of increased detail for each matrix type. 
As additional characterization detail is obtained on a waste stream, its 
matrix code should be revised to a lower tiered, more detailed code 
description. 

Regulated Contaminant Parameter 

The regulated contaminant parameter is intended to designate those 
hazardous constituents or characteristics of the waste that cause it to be 
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regulated under the Resource Conservation and Recovery Act (RCRA) (as 
hazardous waste), and/or the Toxic Substance Control Act (TSCA) (as containing 
PCBs), or under more stringent State regulations. In most cases, this 
parameter dictates the general treatment requirements from both a regulatory 
(what must be achieved) and technical (how it must be achieved) perspective. 
The regulated contaminant parameter also influences the management of 
treatment residues and effluents. The methodology for determining the 
appropriate regulated contaminant category code for a waste is very similar to 
the methodology described for the radiological parameter. The user is asked 
to make an initial decision between six different top level categories and 
then, depending on this initial selection, the contaminant parameter code will 
consist of single or multiple descriptive elements. The top level categories 
and their codes are: (a) RCRA State Regulated, ST; (b) TSCA Regulated, TS; 
(c) RCRA/TSCA EPA Regulated, RT; (d) RCRA EPA Regulated, RC; (e) RCRA 
Regulated Meets LDR Standards, LD; and (f) Unknown If Regulated, UN. 

Of the top level categories, only the RCRA/TSCA EPA Regulated (RT) and 
the RCRA EPA Regulated (RC) categories are associated with additional 
descriptive components. The three descriptive components to be addressed in 
the contaminant parameter code for either an RT or an RC waste are as follows: 

• Organics Component. Provides an indication of whether or not the waste 
contains RCRA organic components above LDR standards 

• Metals Component. Provides an indication of whether or not the waste 
contains RCRA metals above LDR standards 

• Ignitable, Corrosive, Reactive (ICR) Component. Provides an indication 
of whether or not the waste qualifies as one or more of the RCRA ICR 
characteristics, or if it contains specific listed constituents defined 
(for purposes of this methodology) as corrosive or reactive. 

Each of these component categories are broken into more detailed, coded 
subcategories that are actually assigned to the waste stream. The detailed 
subcategories are described in terms of the EPA codes that are associated with 
the waste. The "RT" or "RC" designation, along with code elements for each of 
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the components, create a regulated contaminant parameter code that looks 
something like "RT/011/M12/C90" or "RC/011/M12/C90." From a regulated 
contaminant perspective, the difference between the two example codes is that 
PCBs, at regulated concentrations, are designated as being present in the 
first, but not in the second. 

As indicated, waste falling into any of the top level categories other 
than "RT" and "RC," is given a single two-letter code with no additional 
descriptive elements. "ST" is used to designate waste that contains no 
federally regulated contaminants, but because of more stringent State 
standards, is considered hazardous within the State. No further descriptive 
detail is being sought for this category of waste since there are relatively 
few DOE waste streams that fit this criteria and, because they are regulated 
only within the State, they do not play key roles in national planning 
efforts. "TS" indicates the waste contains PCBs regulated under TSCA, but has 
no RCRA hazardous constituents. An "LD" tag indicates that the waste requires 
no further action to treat RCRA regulated contaminants (but could require 
additional treatment to address radiological or matrix considerations). This 
designation would be used for waste that meets all LDR standards, but still 
carries EPA codes for listed waste under RCRA. The "UN" designation is used 
to describe a waste that is suspected of containing regulated contaminants but 
for which characterization has not been completed. 

SUMMARY 

The methodology described in this paper is being implemented in the form 
of a formal DOE guidance document. The methodology specifies the development 
of treatability groups through classifying or characterizing waste by three 
separate parameters. Each of the three characteristic parameters that make up 
the treatability group is broken out into multiple categories and 
subcategories that are defined in the guidance document. Each breakout is 
associated with a specific definition and is assigned a letter or alpha
numeric code and short title. When the codes (or string of codes) for a 
specific waste are grouped together by parameter in the format "radiological -
physical/chemical matrix - regulated contaminant," the resulting nomenclature 
represents a treatability group. Wastes at any DOE site, or across the 
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complex, with the same code string belong to the same treatability grouping. 

The focus of this methodology is to assign each waste package (or group 
of packages with the same waste) to the lowest level subcategory for each 
applicable parameter based on the data available on that waste. The sites are 
asked to use this action to define their waste streams for purposes of the 
national data base (i.e., wastes with the same treatability grouping become a 
"waste stream"). Since each characteristic parameter contains an option of 
selecting "unknown/other" at almost every level of detail, a waste package can 
be categorized to the greatest detail possible without misrepresenting the 
contents, and without diluting or tarnishing accurately categorized data with 
assumed information. As more detailed characterization data are obtained, the 
waste's treatability group assignment may change. In support of national 
summaries, lower level subcategories may be rolled up to higher level 
categories for various general cross-cut evaluations. Detailed data will not 
be lost during the roll up, but will be available for more specific waste 
management analyses. 

Implementation of this methodology will assist the individual DOE sites 
in analyzing waste management technology and facility needs; consistent 
implementation at all of the sites will facilitate development of technically 
valid, comparable national waste data sets needed to support the same analysis 
on a complex-wide basis. 

ACKNOWLEDGEMENTS 

This work was performed for the U.S. Department of Energy under Contract 
DE-AC07-94ID13223. The work was performed in support of DOE's EM Office of 
Program Integration (EM-33) under the direction of Mr. Matt Zenkowich, Waste 
Information Program Manager (EM-332). 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United^States 

United States Government or any agency thereof. 


