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Table 5-1

Non Defense and Commercial Waste (Final Waste Form)
(Cubic Meters)

C o n n w c i a l TRU Waste
Waste

s-

ID

Waste Stream Name

AMWOOI

Nucleer Pacemakers

WV-MOOS

TRUFiM

WV.Mw7

TRU G e m 1 Waste

WV.MOOB

TRUConcrete

WV-MOlO

TRUSpentGlove BOxes

WV-MOIZ

WV-MO~I

,

s-plns

Compound

wv-MO15

Chemical Process Cell GeneralWaste

wJ-Tw1

Fissik h4aterial- Solids

W - T m

Fissile Material - Alpha Lab Liqulds

W - T m

F i s i k MaterWUNH Solution

WV-Tw4

Fwile Material - Other

WV-TOOB

TRU General Waste

WV-TW

TRU General Labaatoo/ Waste

W-To1 1

TRU Glove Boxes

WV-To14

Chemical Process Cell Vessels

wv-TO16

Chemical Procc+s Cell Mscelhneous Equipmnt

WV.To17

Spent Finer Media

wv.wo24

TRU Lead

WV-WWI

TRW Paint (Dry) mth Metals

stored
VOlum.

Projected
VOlUmr

Table 5-2. Pre-1970 Buried Waste

Decayed to December 1993

* Not decayed
TRU

radionuclides only

c

of the PCBs frequently is unknown, it is assumed that any waste identified as PCB
contaminated cannot be accepted at WlPP under the WlPP permit applications without being
treated. These waste streams are summarized in Table 5-3 arid are not included in the
WlPP disposal inventory.

5.3 ANTICIPATED DOE TRU WASTE INVENTORY
The anticipated DOE TRU waste inventory that has been identified to date is provided in Tables
5-4and 5-5. Tables 5-4 and 5-5 include the WlPP transuranic waste disposal inventory provided
in Tables 4-1 and 4-2 with the addition of the excluded wastes discussed in Section 5.2. Table
5-2 provides the total pre-1970 buried waste inventory by site. This information is not included
in Tables 5-4 or 5-5 because the handling (CH-TRU or RH-TRU) is unknown.

5.4 POSSIBLE FUTURE WlPP WASTE
There are several categories of material that have not been declared TRU waste at this time that
may be placed in the TRU waste category in the future:
One of these is plutonium residues at sites other than RFETS. RFETS has declared their
( 4 0 % Pu) plutonium residues TRU waste and the volumes and radionuclide inventories are
included in the WIPP-level profiles. The Defense Nuclear Facilities Safety Board
Recommendation 94-1 Implementation Plan (DOE, 1995a) provides estimates of residues
and mixed oxides ( 4 0 % assay) at other DOE TRU waste sites as presented in Table 5-6.
The units for Table 5-6 is kilogram which departs from units used elsewhere in this
document. These are the units used in the 94-1 lmplementation Plan. Although the RFETS
residues are included in the Defense Nuclear Facilities Safety Board document, they are not
listed in Table 5-6 because they are already included in the WlPP disposal inventory.
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Table 5-3

Polychlorinated Biphenyl (PCB) TRU Waste (Final Waste Form)
Cubic Meters)
WASTE
Strum ID

Stored
W1.U S
-

VOlUm

-8

W

R

Pmmcd
VOlune.

Total
V OlUm

RF-MT0831

PCB V

M

RL-WZ

2349 Uncat mct debm CH RCKS MTRU w/ met(Hg)

6 6E+01

1 1E*02

18EWZ

RL-W328

23452 Pb’Cd &m CH RCKS MTRU W l mett(Hg)

3 8E+W

0 OE+W

3 8E+W

RL-WJ29

2349 Scidnorg CH RCKS MTRU w/ g n

2 lE+W

8 3E*W

1 OEM1

R L - m

2349 Soldif org debm CH TSCA MTRU

1 2E+00

2 5E+W

3 7E+W

R L - W

2349 Uncat mt d e b CH TSCA MTRU

2.1E-01

O.OE+W

2.1E-91

1.2E+02

1.9€+02

Totals

7.3E-1

No volumes are shown for the waste stream from Rocky Flats because the Final Wasle Form for this stream has not been
determined by the site.
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Table 5 4

Total Contact-Handled Transuranic Waste Inventory By Site
~

(Cubic Meters)

ConIad Handled TRU Waste Site

Stored

GcmntorlStonge S l e
A

m Laboraory- lDwil State Univ.

ARC0 Mcdicsl PmdUCk CO.

Anticipated

VOlUnS

VOlUmcS

O.OE+W

4.2E-01

4.2E-01

O.OE+W

4.2E-01

4.2E-01

ArgOnm National Labciatory - East

2.5E+01

1.3E+OZ

1.5E+02

Argonm National Laboratory West

6.SE+W

7.4E-2

7.5E+02

BeUk Atomic Power Labontwy

O.OE+W

1.2E+02

1.2E+02

E m g y Technology Engineering Center

1.7E+W

O.OE+W

1.7E+W

Hanford (Richland) S
t
e

1.2E+04

3.3E+04

4.6E+M

Idaho National E n g i d n g Laboratory

2.9E+04

O.OE+W

2.9E+M

Lawnna Berkeley Laboraory

6.2E-01

l.OE+W

1.7E+W

Lawnnce Livenmne N a t i o ~Laboratory
l

2.3E-2

7.1E+02

9.4E+M

Loo Alamos N a t b ~Laboratory
I

l.lE*04

7.4E+03

18E+04

Mound Plant

3.2E+02

O.OE?W

3.2E+02

-

-

Projected

VOlUnS

Nevada Test Sie

6.2E+02

S.OE+W

6.3EWZ

Oak Rage Natbnal Laboratwy

1.3E+03

Z.SE+M

1.6E+03

Paducah Gaseous Oafusion Plant

O.OE+W

5.7E+W

5.7E+W

Pantex Plant

6.2E-01

O.OE+W

6.2E-01

Rocky Flats EnvironmentalTechnol~gyS i e

7.1 E*02

4.4E+03

5.1 E*03

Sandia National Labciatory Albuquerque

6.7E+W

7.5E+W

1.4E+Ol

Savannah River S i e

2.9E*03

6.8E+03

9.6E+03

Tdedyne Bmwn Engineering

2.1E-01

O.OE+W

2.lE-01

U.S. Army Material Command

2.5E+W

O.OE+W

2.5E4

-

Univwshy of MisJouri Research Reactor

2.1E-01

8.3E-01

1.OE+W

West Valley Demonstration Project

3.9E*01

1.2E+02

1.6E102

S.BE+W

5.4E+04

Totals

5-5
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Table 5-5

teaandled Transuranic Waste Inventory By Site

Total R

Ranote Handled TRU Waste Site
GeneratorlStorage S i

Arganne Nat-1

-

Labcfatcfy West

(Cubic Meters)
Stored
VOlUm

Projected
V o l m

Anticipated
VOlunS

1.9E41

1.3E43

1.3E+03

B a W k Columbus Laboratories

5.8E+02

O.OE+W

5.8E42

BMis Atomic Puuer Labomtory

O.OE+OO

6.7E+W

6.7E+W

Emrgy Technology EngineefingCenter

6.3E+W

8.3E-01

7.lE+W

Hanforrl (Richland) site

2.OE+02

2.2EIM

Z.ZE+W

Idaho National Engineering Laboaory

2.2E-

O.OE+W

2.2E42

Knolls Atomic Power Laboratory- Schenectady

2.5E*00

5.8E41

6.1E+Ol

Lo+ A l a m N&MI

9.4E+01

9.9E+01

1.9E42

Oak R
W Natimdl Labontwy

24E-

4.5E*02

2.9E*OJ

west Valley Demonstration Project

3.OE42

4.6E41

3.5E+02

3.9E-3

2.3E+04

Laboontory

Totals

2.7E+04

1
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Table 5-6. Possible Future Waste Residues
Radionuclide inventory (kgs)

Number of
items

Argonne National Laboratory-East

<1

12

Hanford (Richland) Site

1,500

5000

Lawrence BerkJey Laboratory

<I

250

Lawrence Livermore National Laboratory

35

182

Site

(1

Los Alamos National Laboratory

I

1,400

1 6,300.

Mound

3

39

Oak Ridge National Laboratories

0.1

12

Savannah River Site

Classified

1,306
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Another category of possible future TRU waste is from Hanford site. The tank wastes at
Hanford can be classified as high-level wastes (HLW), transuranic (TRU) wastes, or lowlevel (UW). For purposes of receipt, storage, and management, all tank wastes are
managed as HLW. As the tank wastes are characterized and retrieved, those wastes
classified as TRU wastes will be maintained as a separate waste stream for purposes of
treatment and immobilization at Hanford and potential disposal at the Waste Isolation Pilot
Project (WIPP). A very preliminary estimate of the volume of immobilized TRU tank waste
from Hanford that would be potentially disposed in WlPP as the tank wastes are
characterized and retrieved (if these wastes are able to be segregated), is approximately
1300 m3.
Waste streams that have been declared "unknown" make up another category of possible
future WlPP waste and are summarized in Table 5-7. These wastes have not been
characterized adequately to determine the Final Waste Form and/or other significant
parameters. If these wastes are characterized they will be included in the WlPP inventory.
Babcock and Wilcox in Lynchburg, VA, currently has in storage approximately 18.1 m3 of
TRU waste in on-site storage silos that are classified as possible future TRU waste.
Virtually all of the material is a result of the tight Water Reactor Extended Bumup Program.
The program was responsible for sending test elements of normal commercial reactor fuel
to various hot cells, including the one at Lynchburg, for examination. The waste consists
mostly of cellulosics, rubber, and lead lined gloves. In addition, some TRU materials and
spent fuel currently reside in TRU-waste contaminated hot cells; however, these materials
have not been declared TRU waste.
General Electric Vallecitas Nuclear Center currently has in storage approximately 5.33 m3
of CH-TRU waste and 8 m3 of RH-TRU wastes. They anticipate generating an additional
3.5 m3 of CH-TRU and 5.33 m3 of RH-TRU waste during D&D activities of the DOE
programs. This waste was generated in support of the Nuclear Energy's boiling water
reactor (BWR) activities conducted for DOE and the Atomic Energy Commission.
RFETS particulate waste streams will be shipped and -disposed in a 55-gallon drum
containing a 6-inch or 12-inch steel pipe component. The 6-inch pipe will add 88 pounds
of steel and 97 pounds of fiberboard per container. The 12-inch pipe will add 195 pounds
of steel and 65 pounds of fiberboard per drum. It is anticipated that RFETS will have an
estimate of the total number of drums in TWBIR, Rev. 3.
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Table 5-7

Possible Future Waste for WIPP
(Cubic Meters)
Waste
S-lD

.-

Stored
VOiumS

WasteStrumMm

AE-TWl

Solid hetemgeneausinorganidorganic waste

AW-NOZ8

TRU WASTE USED PRE-FILTERS

Projected

Total

volumes

volumes

1.3Ei01

O.OE*MI

1.3E+01

AW-WO18

SODIUM - TRU

AW-WO19

SODIUM POTASSIUM -NaK- TRU

ET-TW1A

Hot Lab 8 PU Facility DBD

5.4E+W

8.3E-01

6.2E+W

MD-TOW

Unwlegomed unknowns

4.2Em

O.OE*MI

4.2E+W

MDTW

Uncategomed unknowns

2.3E*01

O.OE*W

2.3E-1

MLLWOI8

PCB TRU WASTE

2.1E-01

O.OE+W

2.1E-01

MD-WO18

PCB TRU WASTE

1.9E+01

O.OE*W

1.9E+01

OR-WMS

CH-TRU Uncategonzed(nonmixeed)

1.8E*01

O.OE+W

1.8E+01

OR-WOM

RH-TRU Uncafegorized(nonrnhed)

8.9E-01

O.OE+W

8.9E-01

OR-W052

CH-TRU Uncaegorized (nondefense, nonmhed)

4.4E+W

O.OE+W

4.4E+W

PA-6015

Tramuranic and Technetium Wastes - Liquid

O.OE*00

1.Em

1.9E+W

PA-W014

Transuranic Waste Liquid

O.OE*W

1.9E+W

1.9E+W

RL-W284

x)1 C Unk form CH RCRA MTRU w/ met

4.2E-01

O.OE+OO

4.2E-01

R L - W

23452 Unk form CH SI MTRU

2.0E-01

O.OE*W

2.OE-01

RL-W357

UAPL Unk form CH/r TRU

RL-W366

202A Unk form CH TRU

RL-W382

23452 Unk form CH TRU

NO volumes are shown for the waste streams horn Argonne-West because tne Final Waste Form lor tnese
streams has not Deen determined oy tne sne
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6. TRANSURANIC WASTE BASELINE INVENTORY DATABASE
A Transuranic Waste Baseline Inventory Database (TWBID) has been developed to support the
Transuranic Waste Baseline Inventory Report (TWBIR). This database was used to summarize
the waste data and print out the various tables and reports used in the TWBIR. The database
is operated in the Microsoft Access version 2.0 system.

6.1 DATABASE DESCRIPTION
The database actually consists of two databases with essentially the same primary data tables.
The first database is TWBIR.MDB. This database contains the original data submitted by me
sites or amended data as agreed upon by the sites through discussions with TWBIR personnel.
This database is used to produce the forms in Appendices 0 and P. The second database is
called REPORTS.MDB and is used to produce the tables and figures in the remainder of the
report. Summary tables produced by REPORTSMDB are the result of a series of calculations
based on data from TWBRMDB utilizing assumptions outlined in Chapter 1, Appendix 0 and
Appendix P. These calculations and the associated methodology are described in this section
of the report. The basic data tables in each database are the same with the exception of one
additional table called Container-Data in the Reports.MDB database.

-

Each record in the database represents one waste stream as defined by a unique Waste Stream
ID (WIPP-ID) and a Survey ID (Survey-ID). The Survey ID is the record identifier for the Material
Inventory and Tracking Information Database for 1995 (MIT195) data call. The MITI95 database
is the source of information for the 1995 Mixed Waste Inventory Report (to be published in Winter
1995). The WIPP-ID is a unique TWBIR identifier for the records containing the TRU waste
stream data reported in the MITI95 data call. There may be more than one WIPP-ID for each
Survey-ID because some of the sites presented the WlPP waste streams at a finer level of detail.
Under the WIPP-ID records there is another level of detail associated with containers as currently
existing or as planned to be generated plus containers in final form as expected to arrive at the
WIPP.

L

?he reports and tables produced for the TWBIR are produced from different data sorts based on
the WIPP-ID, Site-Name, Handling and Final-Waste-Form fields. The Site-Name specifies the
site which reported and is typically storing the waste. The generator site may differ from the
storage site. The Handling field defines whetherthe waste is categorized as CH-TRU or RH-TRU
waste. The Final-Waste-Form defines a general grouping based on the physical and chemical
properties in the waste stream.
The volumes are rolled-up from the stored and projected final waste form containers provided by
the sites. The date on which the stored inventory is based may not be consistent among sites.

-

In Table 3-1, a column,.titled “WIPP Disposal Volumes,” was calculated to match the maximum
calculated CH-TRU disposal inventory. This was done by increasing all the Final-Waste-Form
projected volumes proportionately, except Unknown, so that the total CH-TRU volume would
equal the maximum calculated WlPP capacity for CH-TRU. Additional waste volume was
calculated for each waste stream proportionate to the projected volumes for each stream such
that the sum of the scaled volumes for contact handled waste equaled 168,500 cubic meters.
Enough waste is already identified to fill the WlPP to capacity for RH-TRU waste.
6-1
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The other fields used to develop summaries for the tables in the reports are the waste material
parameters. The TRU waste generator/storage sites were asked to estimate an average,
minimum and maximum concentration of materials in each waste stream. For example, weights
of metals such as brass, copper, tantalum and materials simply described as metals were
included under the field OM-xxx (where xxx is min. max, or avg) which stands for "Other Metals''
(see the data dictionary; Appendix L). Note that because some materials are described only as
metals, aluminum and iron can be in the OM-xxx field as well as in the IB-xxx (iron-base) or
AB-xxx (aluminum-base) fields.
Four categories of sludges and solidified'materialsare represented by fields. These are solidified
inorganic material (SIM-xxx). solidified organic material (SOM-xxx), vitrified (VIT-xxx) and cement
(solidified). The particular category into which a sludge or solidified material is placed is
determined by the overall matrix of the resulting material after any solidification or stabilization
steps. For example, a small amount of inorganic liquidslsludges solidified in an inorganic matrix
would be, placed in the solidified inorganic material category and a drum of organic base resin
beads solidified in cement would be placed in the solidified organic material category.
The rest of. the fields are reasonably self explanatory, but additional discussion on Cel-xxx,
Rub-xxx, and Plas-xxx, may be helpful. Cel-xxx includes all cellulose-base materials and will
typically include paper, cloth, wood, kimwipes and other .materials derived from plant base
materials. 'It is assumed that cloth is plant derived material such as cotton and not plastic based
such as rayon or nylon. Rub-xxx consists of rubber based materials. Included in this catego
are Hypalon? neoprene, and surgeons gloves. Plas-xxx represents plastics such as Lucite ,
polyethylene, Tyvek@, teflm and polyvinyl chloride. Plastic bags are used extensively in
packxging the waste and would be included in this category. The plastic drum or container liners
were not included in this category and were requested separately.

2

-

The waste material parameter information is structured in the database so that the waste material
parameters can be summed and averaged at the WIPP, site and Final Waste Form levels. Waste
streams for which no waste material parameters are provided or for which average, minimum and
maximum parameters are not all provided cannot be rationally averaged and summed. Therefore,
in order to calculate averaged parameters from the waste stream data provided, certain data
assumptions are necessary. These assumptions are summarized below. If the parameters for
a particular waste material were incomplete, the following assumptions were used so that
averages and sums could be provided:
If no minimum was provided, but a maximum was provided, the minimum was assumed to
be zero.

If a maximum and minimum was provided, but no average, the average was assumed to
be one half the sum of the maximum and minimum.
If an average was provided but no minimum or maximum, the average was assigned to the
minimum and maximum.

If only a minimum was provided, the minimum was assigned to both the maximum and the
average.
-..
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For those waste streams where the site did not provide any waste parameter information. but
which could be assigned to a final waste form, an average set of parameters was calculated and
used. This average set of parameters was calculated by volume averaging the parameters
provided for other waste streams with the same final waste form.
The data that are printed on all the tables in the report are based on these calculations and
assumptions and are derived from the REPORTSMDB database. The individual stream data
printed in Appendices 0 and P are the original data submitted by the TRU waste
generatorktorage sites or amended data as agreed to by the sites through discussions and
questions with the TWBlR team and is contained in the TWBIRMDB database.
The minimum density is chosen as the smallest minimum density of a particular material
parameter in the TWBIR streams in a particular Final-Waste-Form. The maximum density is
chosen in a similar manner except that the largest maximum density was chosen. Note that the
maximum and minimum densities apply to individual containers and cannot be used to directly
calculate a maximum and minimum density of particular material parameters for the entire WlPP
inventory. Also note, that it is possible, that the maximum density may not be a true maximum
but a maximum average density, if a site provided only averages and no maximums and these
averages are higher than other sites' maximums.

.-

The amount of arid type of materials in the containers and liners was requested separately in the
waste stream profiles. Many of the sites did not provide complete data for final waste form
containers. In order to add up packaging materials for the waste as it would arrive at WIPP,
standard container configurations were assumed for waste from all sites. This was done because
many sites did not provide liner information and assuming standard liners will generally maximize
the amount of liner material. The standard packaging configurations. used are shown in Table
6-1. This data is used in generating the packaging material assumptions provided in Table 1-3.
The tables and reports for the TWBlR were produced using the various data organization features
provided by the Microsoft Access Version 2.0 database system. These tables and reports
consist primarily of various sorts based on waste streams, final waste forms, sites, etc. and
summations of volumes arid waste material parameter weights.

6.2 DATA DICTIONARY
Appendix L presents a data dictionary for the TWBIR and REPORTS databases. The tables in
the databases are the same except for an additional table in REPORTS called Container-Data.
Except for tables Page-1 and Container-Data, tables are the same as tables in the MIT195 data
call with some minor changes and field additions. Certain temporary tables or tables used to hold
intermediate data that were used to produce reports are not included in the dictionary.

6.3 DATABASE OPERATING INSTRUCTIONS

-

The Transuranic (TRU) Waste Baseline inventory Report (lWBiR), Revision 2. database is a
Microsoft Access 2.0 database. It requires the user to possess a copy of Access 2.0 and be
running under the Windows 3.1 operating system. Access, unlike most other databases, provides
a single structure that contains objects such as queries, reports, program segments, macros,
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Container
Characteristic
Steel Weight
Liner Type
Liner Material
Liner Weight
Volume (Capaci
Payload Volume

y

I

27.3
Rigid Drum Liner
90 mil HDPE
7.7
0.208
0.208

Container Characteristics
Steel Weight
Lead Weight
Steel Plug Weight
Liner Type
Liner Material
Liner Weight
Volume (Capaci )
Payload Volume

Y

1

Drum

SWB
290.9
Bag
Plastic
2.2
1.89
1.89

RH Canister
386.4
412.7
1911.6
None
NIA
NIA
0.89
0.89

SWB Overpack'
400.1 (includes 4 drums)
Rigid Drum Liners and Bag
90 mil HDPE and Plastic
33
1.89
0.832(4 drums)
s

RH Canister Overpack3
468 (3 drums)
412.7
1911.6

Rigid Liner in Drums
90 mil HDPE
23.1
0.89
0.624 (3 drums)

indexes, relations, and multiple data tables. This means there is only one file to work with, one
with the suffix, .MDB. A second file normally accompanies the database file, one with the suffix
.LDB and having the same name. It is not normally used except for certain file maintenance
operations. For those users who do not have a copy of Access 2.0, a "run-time" only version also
accompanies this report.
Two databases are provided as part of the compressed file on the TWBID distribution disk. The
first database is TWBlR-1, which contains the original data by waste stream from all
generatodstorage sites. This is the database used to print out the individual stream data in
Appendices 0 and P.
The second database is called REPORTS. This is the database used to produce the other tables
and figures in the report The databases are separate because the summaries for some TWBIR
tables require some changes to the data to produce technically corrected numbers in appendices,
tables and figures.

6-4

WE/CAO+S-l121

December 1995

*
INSTALLATION: The two databases are comDressed in
distribution disk called
TWBIR.EXE. Approximately 26 megabytes of hard disc space should be available to install the
database. To install the TWBlA Revision 2 database, copy TWBREXE to a convenient directory
on your hard disk, go to the directory containing TWBIREXE. type TWBlR and press the enter
key. The database should be expanded into the directory. The directory should now contain
TWBIR.EXE, TWBlRl .MDB, TWBIRI .LDB, TWBIR.HLP, REPORTS.MDB, and REPORTS.LDB.
TWBIR.HLP contains the data fidd descriptions. (See the latest installation instructions in the file
AEADME.TXT on the first disc.) This procedure can be performed either in DOS, a DOS prompt
in Windows or from File Manager in Windows. Enter Windows and start Access, and open the
TWBIR-I or REPORTS database. See the Access U s e h Manual in case of difficulty.

TWBIR-1 INSTRUCTIONS: The TWBlR Revision 2 database has a built-in program (a macro
called "autoexec") which takes control immediately upon opening the database file. It brings up
a screen from which the user can view, edit, and locate various waste streams using the normal
Access 2.0 tool bar features. In addition, a large printer icon button appears midway down the
left side of the screen. This button affords the user the opportunity of printing the waste stream
being viewed, waste streams for a specific site, or waste streams for all sites in the database.
Scroll bars are provided to scroll between waste streams at the bottom left of the screen. For a
given waste stream, the gray section contains waste container data for the various containers
used to store this stream, and a scroll bar is provided in the bottom left to scroll among the types
of containels for that waste stream. For a given type of container, the typical nuclides for that
type of container are listed in a white area inset into the gray and a scroll bar provided.
h

Descriptions of the data fields can be viewed by opening the desired data table in Access's Table
Mode, Design View. If the TWBIR-1.HLP file was copied into the directory occupied by the
TWBlR database files, limited descriptions of the data fields in the TWBlR database are available
when the cursor is placed in a data box and the F1 function key is pressed.

Reports Instructions:
The first step is to open the database REPORTSMDB. An "autoexec" macro executes when the
database opens. This macro presents a form, titled "Figure and Table Viewef, listing the reports
available for viewing.
The reports and tables available for review are listed with a number on the left side. If all entries
cannot be seen, the scrolling arrows on the right side of the form can be used to scroll the
entries. On the bottom of the form is a series of buttons. Each form can be viewed (in report
preview mode) by clicking on the command button with the same number as the number to the
left of the list of figures and tables.
When the table appears on screen, the size of the window for viewing the table can be adjusted
by clicking on the upper right comer up or down arrow in the report window. The report preview
window also permits moving between pages of multi-page sets of figures and tables by using the
arrows on the lower left comer.

A

The table or figure can be printed from the report preview window. The tables and figures were
onQinally printed from and formatted for a Laserjet 111 printer. When printing the tables and
figures, make sure the margins are set so that the entire table or figure is contained on one
page, other wise blank pages may be printed.
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6.4 TWBlD QUALITY CONTROL
To ensure that proper controls and documentation were in place during development and
population of the TWBID, several quality control activities were implemented by the TWBIR Team.
Project quality control objectives were to:
Define a method for receiving, tracking, reviewing, updating, and documenting data received
from the waste generatorktorage sites.
Identify and document the contents of each project baseline.
Establish and implement a process for releasing and maintaining the TWBID.
Create a master library for TWBID software and documentation
Ensure that TWBID-generated reports and database copies are produced from released
database revisions.
The activities performed to meet these objectives are described in the Transuranic Baseline
Inventory Report Database Management Procedure (DOE, 1995e). The procedure identifies the
responsible individuals and actions required for developing, populating, and maintaining the
TWBID, and for managing the data used to produce the TWBlR and other summary documents
if required in the future.
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40 CFR Part 191, Protection of Environment. EPA: Environmental Radiation Protection
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes - The EPAs environmental standards for the storage (Subpart
A) and disposal (Subpart B) of spent nuclear fuel, and high-level and TRU radioactive wastes.
This is the primary post-closure standard that applies to WIPP.
40 CFR Part 268, Protection of Environment. EPA: Land Disposal Restrictions - Restricts
the land disposal of all hazardous wastes and specifies strict treatment standards that must be
met before these wastes can be land-disposed.

Acceptsble Knowledge - lndudes process knowledge and results from previous testing,
sampling, and analysis associated with the waste. Acceptable knowledge includes information
regarding the raw materials used in a process or operation, process description, products
produced, and associated wastes. Acceptable knowledge documentation may include the site
history and mission, site-specific processes or operations, administration building controls, and
all previous and current activities that generate a specific waste.

-

Americium (Am) - A TRU radionuclide having an atomic number of 95, containing 95 electrons
and 95 protons. Am-241 (half-life 432.7 y) results from the decay of Pu-241 (half-life 14.4 y).
Waste initially rich in Pu-241 will therefore "grow" in Am-241 for several decades as the Pu
decays. Am-241 exists in finite amounts in TRU waste at some DOE sites.
Anticipated Inventory
document.
AsGenerated Waste

- The sum of the stored and projected inventories, as defined in this

- The chemical and physical status of waste when it is generated.

Buried Waste - TRU waste buried in shallow trenches prior to the 1970 Atomic Energy
Commission policy that required TRU waste to be retrievably stored.
Californium (Cf) - A TRU element having an atomic number 98 (the number of protons in the
nucleus). An alpha emitter (half-life 2.64 y), Cf-252 also spontaneously fissions, thus making it
desirable as a neutron source. Cf-252 is created by neutron bombardment of Cm-244 targets.
Oak Ridge National Laboratory (ORNL) is the only production agency for Cf. As a result, the
ORNL inventory is the only TRU waste inventory showing finite quantities of this element.
Code of Federal Regulations (CFR) - (1) A codification of the general and permanent rules
published in the Federal Register by the department and agencies of the federal government.
The CFR is divided into 50 titles that represent broad areas subject to federal regulation. It is
issued quarterly and revised annually. (2) All federal regulations in force are published annually
in codified form in the CFR.

c

Contact-Handled (CH) TRU Waste - Packaged TRU wastes with an external surface dose rate
of 200 mrem or less per hour.
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Curie

- A quantitative measure of radioactivity equal to 3.7 x

-

grations per second.

-

Curium (Cm) A TRU element having an atomic number of 96 (the number of protons in the
nucleus). An alpha emitter (half-life 18.1 y), Cm-244 is used for neutron bombardment of targets
for the production of Cf-252 at ORNL. In spite of its half-life being less than 20 years, ORNL
manages Cm-244 as if it were a TRU nuclide. Some TRU waste at both ORNL and Savannah
River Site contains Cm-244.
Decontamination and Decommissioning (D&D) - The process through which DOE facilities
which are no longer operational are cleared of contamination and removed from service. In
particular, a reference to D&D waste is a reference to the waste materials that are generated
during D&D activities.
Defense Waste - (1) Radioactive waste from any activity performed in whole or in part in support
of DOE atomic energy defense activities; excludes waste under purview of the Nuclear Regulatory
Commission or generated by the commercial nuclear power industry. (2) Nuclear waste derived
mostly from the manufacture of nuclear weapons, weapons-related research programs', the
operation of naval reactors, and the decontamination of nuclear weapons production facilities.
(DOE, 1993a)
Department of Energy Site - A DOE-owned or -controlled tract used for DOE operations. Either
a tract owned by DOE or a tract leased or otherwise made available to the federal government
under terms that afford to DOE rights of access and control substantially equal to those that DOE
would possess if it were the holder of the fee (or pertinent interest therein) as agent of and on
behalf of the government. One or more DOE operationdprogram activities are carried out within
the boundaries of the described tract.

.-

Disposal - Emplacement of waste in a manner that assures isolation from the biosphere for the
foreseeable future with no intent of retrieval and that requires deliberate action to regain access
to the waste. for example, disposal of wastes in a mined geologic repository occurs when all of
the shafts to. the repository area are backfilled and sealed.
Disposal inventory - The inventory volume defined for WlPP emplacement to be used for PA
calculations is the "disposal inventory." The LWA defines the total amount of TRU waste allowed
in the WlPP as 6,200,000 cubic feet (approximately 176,000 cubic meters) (Public Law, 1992b).
The "Agreement for Consultation and Cooperation" (C&C Agreement) limits the RH-TRU inventory
to 250,000 cubic feet (approximately 7,080 cubic meters) (DOE and State of New Mexico, 1981).
Therefore by difference, the CH-TRU inventory is limited to 5,950,000 cubic feet (approximately
168,920 cubic meters).
Environmental Restoration (ER) - Those activities associated with the remediation of sites
contaminated with hazardous ancYor radioactive materials. In particular, a reference to
remediation activities conducted under the auspices of the DOE Office of Environmental
Management, Office of Environmental Restoration, EM-40.
Federal Facility Compliance Act (FFCAct)

- Public law 102-386, 1992.

Final Waste Form -Consists of a series of WMCs that for PA purposes has Similar physical and
chemical properties.
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Gas Generation - Three gas generation processes are expected to be a factor assodated with
the degradation of TRU wastes in the WlPP repository. The generation of gases is expected to
occur through chemical (i.e., corrosion), microbial, and radiolytic processes.
GenaratorlStorage Sites - See Waste Generator/Storage Sites.
Hazardous Waste - Those wastes that are designated hazardous by EPA (or state) regulations
through the RCRA.
Integrated Data Base (IDB) - The latest version of the IDB, the Integrated Data Base for[1995]:
U.S. Spent Fuel and Radioactive Waste Inventories, Projections, and CharacteristicS
(DOE, 1995d)
Mixed TRU Waste - TRU waste that contains both radioactive and hazardous components as
defined by the Atomic Energy Act and the RCRA as codified in 40 CFR Parts 261.3 (EPA, 1980).
Mixed Waste Inventory Report (MWIR) - The latest release of information from the MWIR
database that supports requirements under the FFCAct of 1992 (Public Law 102-386).
Newly Generated Wastes - See Projected Inventory.

-

No-Migration Variance Petition (NMVP) Section 3004 of RCRA allows €PA to grant a
variance from the land disposal restrictions when a determination can be made that, to a
reasonable degree of certainty, there will be no migration of hazardous constituents from the
disposal unit for as long as the waste remains hazardous. Specific requirements for making this
demonstration are found in 40 CFR 268.6, and EPA has published a draft guidance document
to assist petitioners in preparing a variance petition.

A.

-

Non-Defense Waste The balance of radioactbe waste (including TRU) belonging to DOE that
is not from support of DOE atomic energy defense activities.
Non-Mixed TRU Waste - Transuranic waste that does not contain hazardous constituents or
exhibit hazardous characteristics, as identified in 40 CFR 261, Subparts C and D.

-

'

Performance Assessment (PA) (1) A systematic analysis of the potential risks posed by waste
management systems to the public and environment and a comparison of those risks to
established performance objectives. (2) An analysis that (a) identifies the processes and events
that might affect the disposal system, (b) examines the effects of these processes and events on
the performance of the disposal system, and (c) estimates the cumulative releases of
radionuclides. considering the associated uncertainties, caused by all significant processes and
events. These estimates shall be incorporated into an overall probability distribution of cumulative
release to the extent practicable. (3) A term used to denote all activities (qualitative and
quantitative) carried out to (a) determine the long-term ability of a sitdfacility to effectively isolate
the waste and ensure the long-term health and safety of the public and (b) provide the basis for
demonstrating regulatory compliance. (SNUNM,1993)
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Plutonium (Pu)- A radionuclide having an atomic number of 94. Pu isotopes exist in some TRU
waste at all the major DOE storage facilities. The significant isotopes that may exist in
measurable quantities at these facilities are Pu-238 through Pu-242. Each isotope is an alpha
emitter; the respective half-lives in years are: 23fk87.7, 239=24,000, 240=6,563, 241=14.4,
242376,000. Because of its high activity, Pu-238 can contribute significantly to the thermal
loading on some TRU waste. Pu-241 decays, primarily by beta emission, to Am-241.
Process Knowledge - A qualitative evaluation of the contents of a waste container through the
study of existing records of production history of the waste.
Projected Inventory - That part of the inventory that has not been generated but is estimated
to be generated at some time in the future by the TRU waste generator/storage sites. The
estimated timeframe may vary, but is usually between 20 and 30 years. "Newly generated waste"
also is sometimes used as a synonym for the projected inventory.
Radioactive -Term used to refer to an unstable atomic nuclei that decays with the spontaneous
emission of ionizing radiation (also see "radionuclide").
Radionuclide - (1) A species of atom having an unstable nucleus, that is subject to spontaneous
decay or disintegration and usually accompanied by the emission of ionizing radiation. (2) Any
nuclide that emits radiation. A nuclide is a species of atom characterized by the constitution of
its nucleus and hence by the number of protons, the number of neutron, and the energy content.
Remote-Handled (RH) TRU Waste -Packaged TRU wastes with an external surface dose rate
exceeding 200 mrem per hour.
Repository - As used in this report designated location for the permanent disposal of post-I970
defense transuranic wastes: the Waste Isolation Pilot Plant.
Resource Conservation and Recovery Act (RCRA) - (1) Establishes a system for controlling
hazardous waste from generation to disposal. (2) A Federal law passed in 1976, and amended
under the HSWA of 1984, that established a structure to track and regulate hazardous wastes
from the time of generation to disposal. The law requires safe and secure procedures to be used
in treating, handling, transporting, storing, and disposing of hazardous substances. RCRA is
designed to prevent new uncontrolled hazardous waste sites. The law also regulates the disposal
of solid waste that may not be considered hazardous. (3) Specifically, Subtitle D of RCRA
govems the management of solid waste. (Note: 40 CFR Parts 260-272 are the regulations for
complyirrg with RCRA with respect to hazardous waste and hazardous waste treatment, storage,
and disposal facilities.)
Retrievable Storage - Designated storage location for transuranic wastes that is designed,
operated, and maintained in such a manner that the wastes remain accessible for subsequent
retrieval.
Scaling - The process for adjusting the anticipated inventory to equal the maximum authorized
disposal inventory of the WlPP repository for the purposes of WlPP performance assessment
modeling.
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Site-Specific Waste Profile - Represents a summary of the characteristics of all waste streams
at a particular DOE TRU waste generatorktorage site that belong to the same Final Waste Form.
Stakeholders - Those persons and/or groups of people and organizations who are affected or
perceive they are affected by the DOE waste management program. Stakeholders include DOE
management, employees, and contractors (internal); and executive, legislative, and regulatory
groups, public representatives, the general public, intervenor groups, special interest groups,
contractors. suppliers. and universities (external).
Stored inventory - That part of the TRU waste inventory currently in retrievable storage as of
the time of the last data call for inventory information. Retrievably stored waste includes waste
stored in buildings or in berms with earthen cover since 1970 and does not include any waste that
was buried prior to 1970. Stored inventory can be in the "as-generated" form or "final waste
form."
Thorium (Th) - A radionuclide having an atomic number of 90. Although not TRU, Th-232 is an
alpha emitter (half-life 14 billion years) and exists in finite amounts in some TRU waste at Hanford
Site, Idaho National Engineering Laboratory, and Oak Ridge National Laboratory. [Note: Thorium
is naturally occumng and contributes to background radiation at some sites (e.g., INEL)]

-

-

Transuranic Pertaining to elements that have atomic numbers greater than 92, including
neptunium, plutonium; americium, and curium; all are radioactive, are not naturally occurring, and
are members of the actinide group.
Transuranic (TRU) Waste - (1) Waste containing alpha-emitting radionuclides with an atomic
number greater than 92 and.half-lives greater than 20 years, at concentrations of TRU isotopes
greater than 100 nanocuries per gram of waste. This core definition appears in modified form
in various relevant documents as follows: (a) For purposes of management, DOE Order
5820.2A: (i) considers TRU waste, as defined above, "without regard to source or form" (The
proposed revision to the Order [DOE Order 5820.2A Major Issues for Revision, May 6, 19921
contemplates removing this clause); (ii)allows head of field elements to determine that wastes
containing other alpha-emitting radionuclides must be managed as TRU waste: and (iii) adds "at
time of assay," implying both that the classification of a waste as TRU waste is to be made based
on an assay, and that such classification & be superseded only by another assay. (b) For
purposes of setting standards for management and disposal, 40 CFR 191.02(i) adds "except for:
(i)high-level wastes; (ii) wastes that the DOE has determined, with the concurrence of the EPA
Administrator, do not need the degree of isolation required by this part; or (iii) wastes that the
Nuclear Regulatory Commission has approved for disposal on a case-by-case basis in
accordance with 10 CFR 61. (2) Waste materials contaminated with U-233 (and itsdaughter
products), with certain isotopes of plutonium, or with other nuclides with atomic numbers greater
than 92. In order to be classified as TRU waste, the long-lived alpha activity from subject
isotopes must exceed 100 nanocuries per gram of waste material independent of the level of
beta-gamma activity. These wastes are produced primarily from reprocessing spent fuel and from
the use of plutonium in the fabrication of nuclear weapons. (3) Wastes that are contaminated with
radioactive elements heavier than uranium, thus the name trans-(or beyond) uranic.
.,
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TRUCON - See TRUPACT-II Content Codes.
TRUPACT-II Content Codes (TRUCON) - The document containing a description of the waste
stream, waste form, and package configuration for each waste content code authorized for
shipment in TRUPACf-II containers.
Uranium.(U) - A naturally radioactive element with the atomic number of 92 (number of protons
in the nudeus) and an atomic weight of approximately 238. The two principal naturally occurring
isotopes are the fissionable U-235 (0.7 percent of natural uranium) and the fertile U-238 (99.3
percent of natural uranium). (Note: 'An alpha emitter [half-life 159,000 y], U-233 also
spontaneously fissions; it is present in finite quantities in some TRU waste inventories at INEL,
IANL, and ORNL.)
Waste Acceptance Criteria (WAC) - The criteria used to determine if waste packages are
acceptable. For the purposes of this document, WAC refers to WlPP WAC.
Waste Form - The physical form of the waste such as sludges, combustibles, metals, etc.
Waste GeneratorlStorage Sites - The 10 largest DOE faalities and several smaller sites
throughout the US. that generate and store TRU waste.

-

.

Waste Isolation Pilot Plant (WIPP) (1) The project authorized under Section 213 of the DOE
National Security and Military Applications of Nuclear Energy Authorization Act of 1980 (Public
Law 96-164: 93 Stat. 1259, 1265) to demonstrate the safe, and environmentally sound, disposal
of radioactive waste materials generated by atomic energy defense activities. (2) A research and
development facility, located near Carlsbad, New Mexico, to be used for demonstrating a
practical, long-term solution to a complex problem: the safe disposal in deep geologic
repositories of TAU waste resulting from DOE activities.
Waste Material Parameter - A waste material that occurs in TRU waste that is an input
parameter into one or more current PA models or PA model under development, a potential future
model, or is required to adequately describe the waste form.
Waste Matrix Code (WMC) - A DOE-developed coding system for grouping waste streams that
have similar matrix constituents especially for treatment objectives. This coding system allows
waste streams within the DOE TRU waste system that have similar physical and chemical waste
form properties to be categorized together. WMCs also have been called "waste treatability
codes" in other DOE documents. An example of a WMC for "heterogeneous waste" would be
5400 (DOE, 1995b).
Waste Stream - A flow of waste materials with specific definable characteristics that remain the
same throughout the life of the process generating the waste stream.
Waste Stream Name - A sitespecific, unique descriptive identifier for a TRU waste stream.
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Waste Stream Profile - A description of a CH-TRU or RH-TRU waste stream destined for
shipment to and disposal in WIPP, if authorized under permits and certifications by appropriate
regulatory agencies for disposal in the WlPP repository. The waste stream profile is presented
in tabular format and is intended to provide a summary of the important information about a
particular waste stream.
Waste Stream Site ID - A site-specific alphanumeric identificationcode which provides a unique
identifier for an individual TRU waste stream.

-

Waste-Sub-stream A waste sub-stream is one that results from a waste stream being divided
into two or more fractions (for the purposes of reporting) in order to provide an additional level
of detail about a site’s current plans for repackaging or treating the waste.
WlPP Waste Profile - Represents a summary of TRU waste at all
generatorktorage sites that have an identical Final Waste Form.
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