


DISTRIBUTION
OFFSITE

U.S. Department: of Enerqy-DP-12
Washingten, D.C. 20545 -

Elizabeth Jordan

James Dieckhoner

U.S. Department of Enerqy-Headquarters
Division of Facility & Site Decom. Project
Office of Nuclear Energy

NE-23 .

Washington D.C. 20545

W. E. Murphie, Manager
Surplus Facilities Program

U.S. Department of Energy-Chicago Operations Office
9800 South Cass Avenue
Argonne, Il1linois 60439

J. C. Haugen (Joel)
Tom Baillieul

Ron Wilkens

Frank Gorup

U.S. Department of Energy-Naval Reactors
NE-60
Washington D.C. 20285

J. M. Steele

U.S. Department of Energy-Oak Ridge Operations Office
Safety Division :

P.0. Box E

0ak Ridge, Tennessee 37831

M. E. Bennett

U.S. Department of Energy-San Francisco Operations Office
1333 Broadway

Oakland, California 94612

C. J. Dankowski
D. Nakahara

U.S. Department of Energy-Savannah River Operations Office

Defense Waste Processing
Facility Project Office
P.0. Box A .

Aiken, South Carolina 29801

J. W. Geiger

Page 1 of 7



" DISTRIBUTION
. OFFSITE

U.S. Department of Enerqy-Shippinqport‘Statidn Decommissioning

Page 2 of 7

Project Office

P.0. Box 335 :
Shippingport, Pennsylvania 15077

J. J. Schreiber

Advanced Nuclear Fuels Corporation
P.0. Box 130

2101 Horn Rapids Road -
Richland, washington 99352-0130

D. L. Condotta

Ames Laboratory" )
Safety, Health and Protection

Iowa State University

‘Room 116, Spedding Hall

Ames, Iowa 50011
R. P. Staggs
Argonne National Léboratory

9700 South Cass Avenue
Argonne, Il1linois 60439

S. S. Borys (BLdg. 208)
C. L. Cheever (Bldg. 201)
R. Ditch (BLDG. 308)
Natalia Meshkov

Larry Boing

Babcock & Wilcox Company
609 Warren Avenue

Apollo, Pennsylvania 15613
W. J. Ross

Battelle Nuclear Services
Battelle Columbus Laboratories
505 King Avenue '
Columbus, Ohio 43201

T. R. Emswiler

Bechtel National, Inc.

P.0. Box 350
Oak Ridge, Tennessee 37831-0350

Brady Lester
Paula Trinoskey




DISTRIBUTION

Brookhavén National Laboratory
Building 535A
Associated Universities, Inc.

Upton, Long Island, New York 11973

P. G. Edwards

L. C. Emma

Burns and Roe, Inc.
800 Kinderkamack Road
Oradell, New Jersey 97649

C. S. Ehrman

Chem-Nuclear Systems., Inc.
220 Stoneridge Drive

Columbia, South Carolina 29210

vFred Gardner

DuPont Savannah River Plant
Building 703-H
Aiken, South Carolina 29808

Joseph N. Chen

EG&G Idaho, Inc.

P.0. Box 1625
Idaho Falls, Idaho 83415-4113

A. A. Anselmo, Traffic Manager

OFFSITE

Fermi National Accelerator Laboratory

P.0. Box 500
Mail Stop 119
Batavia, I1linois 60510

Billy Arnold ,
C. A. Zonick -

General Electric Company

Knolls Atomic Power Laboratory
Building H2

P.0. Box 1072

Schenectady, New York 12301-1072

E. J. Hanna
Joe Aufiero

Page 3 of 7



e
£

<3

V.

pry

L

£

DISTRIBUTION
OFFSITE

General Electric Company
Machinery Apparatus Operations
P.0. Box 1021

Schenectady, New York 12301

T. Dudes

International Atomic Energy Agency (IAEA)
Technical Service Section
Wageramerstrasse 5

P.0. Box 100

. A-1400 Vienna, Austria

U. Wensel

Lawrence Berkeley Laboratory

"Environmental Health and Safety Department

1 Cyclotron Road
Berkeley, California 94720

H. J. Jelonek (Bldg. 75)
R. G. Aune (Bldg. 75B)

Lawrence Livermore National Laboratory
L-620

P.0. Box 808

Livermore, California 94550

Susie Jackson

Mare Island Naval Shipyard
Commander, Mare Island Naval Shipyard

Bldg. 483, Mail Stop P-28
Code 500R ,
Vallejo, California 94592-5100

M. J. Palmaffy

MIT

Nuclear Reactor Laboratory

138 Albany Street

Cambridge, Massachusetts 02139

Dr. John Bernard
MIT/BATES LIVEC

Manning Road
Middleton, Massachusetts 01949

J. Fallon

Page 4 of 7




R

DISTRIBUTION

National Bureau of Standards
Health Physics Department
Room C125, Bldg. 245
Gaithersburg, MD 20899

Thomas Hobbs, Chief

Oak Ridge Natiopal Laboratories
Building 4500-N
Mail Stop 6190

OFFSITE

O0ak Ridge, Tennessee 37831-6190

Andrea Campbell

Pearl Harbor Naval Shipyard
Commander (Code 500N) -

Pearl Harbor Naval Shipyard

Box 400

Pearl Harbor, Hawaii 96860-5351

Princeton Unjversity

James Forrestal Campus
Plasma Physics Laboratory
P.0. Box 451

Princeton, New Jersey 08543

Joe Greco

Jerry Gilbert
John C. Commander

Puget Sound Naval Shipyard

Commander, Puget Sound Naval Shipyard

. {Code 500R)

Bremerton, Washington 98314
A. L. Brown -

Rockwell International
Rocketdyne Division

" 6633 Canoga Avenue

Canoga Park, California 91303

P. H. Horton (T034)
J. A. Kucinskas (EA33)
D. J. Harrison (T020)

Rockwell International
Rocky Flats Plant

P.0. Box.464

Golden, Colorado 80401

D. M. Drieg

Page 5 of 7




DISTRIBUTION
OFFSITE

Roy F Westo

120030 Century, Suite 301

Germantown, MD 20874
Tom Russell

Stanford Linear Accelerator
SLAC Bin 84

P.0. Box 4349

Stanford, California 94305

Don Bus}ck

TRW Operations and Support Group
Radiation Safety Department

Mail Stop 149/1358
One Space Park
Redondo Beach, Ca]1forn1a 90278

D. Han
W. A. Larson

TRW

1 Space Park

Mail Station 01-2040

Redondo Beach, California 90278

Chris Shih

Westinghouse Materials Company of Ohio
Waste Technology ’

P.0. Box 398704 :

Cincinnati, Ohio 45239-8704

Leonard Eliken (MS 6)

UNC Recovery Systems

WOod River Junction

One Narragansett Trail

RFD #1

Charles Town, Rhode Island 02813

R. Greg
C. Helgeson

University of California, Davis
Environmental Health and Safety
Davis, California 95616

C. Owen

Page 6 of 7




P

T
el
Emﬂ'

g

¥

DISTRIBUTION
OFFSITE

University of Utah

- School of Medicine-Department of Pharmacology

Radiological Health Department

- Mail Zone 100-0SH

Salt Lake City, Utah 84112
Keith Schiager
Westinghouse Electric Corporation

- Bettis Atomic Power Laboratory

P.0. Box 79 o )
West Mifflin, Pennsylvania 15122-0079

-Charles T. Lim, Supervisor

R. H. Giffen (5K)
D. Rogers
R. T. Esper (3)

Westinghouse Electric Corporation
Plant Apparatus Division

P.0. Box 425
Mail Stop 7U03
Monroeville, Pennsylvania 15146

R. Jonardi

Westinghouse Idaho Nuclear Company
P.0. Box 4000

Idaho Falls, Idaho 83403
J. A. Carter

U.S. Department of Enerqy-Pittsburgh Naval Reactors Office

P.0. Box 109
West Mefflin, Pennsylvania 15122-0109

Page 7 of 7



o~
Sz

e

9051607
' ATTACHMENT 1
‘ Page 1 of 1

|
|
|
|

The following is the 1ist of specific contacts for both questions and/or
comments: . : '

0

Radionuclides Characterization Program:
W. P. Gilles, Solid Waste Technology =~ {509)376-8146

Developing Plans for Sampling/Documenting Radionuclides Characterization:
D. W. Medley, Radiation Engineering {509)376-4180

Low-Level Waste Certification: . :
W. H. Grams, Solid Waste Engineering (509)373-1329

TRY Certification: .
D. M. Lipinski, Solid Waste Engineering (509)373-3693

Misc. Questions on WHC-EP-0063-1:

W. G. Jasen, Solid Waste Engineering (509)373-1018
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"SPECIFIC GUIDANCE FOR WASTE GENERATORS
ON RADIOLOGICAL CHARACTERIZATION OF TRANSURANIC AND LOW- LEVEL WASTES"-

1.0 PURPOSE :

This document has been prepared to provide specific guidance to waste
generators shipping waste for storage or disposal per WHC-EP-0063, "Hanford
Site Radioactive Solid Waste Acceptance Criteria". This guidance is
specifically directed at what constitutes process knowledge when defining
radionuclides in the waste. This guidance plus that provided for RCRA must be
used in developing the waste certification documents.

1.1 BACKGROUND

Radionuclide identification and quantification have always been a requirement
for transportation. However, the majority of the curies have been designated
as mixed fission products (MFP)

The issuance of DOE Order 5820.2A, "Radioactive Waste Management", effective
September 22, 1988 requires that these practices be improved and that each
radionuciide be identified and quantified. This Order requires that:

0 Waste containers classified as greater that class C as defined in 10CFR61
be stored until a permanent repository is designated.

0 A performance assessment be performed for all waste disposal areas.

0 Hazardous, dangerous, and toxic chemical constituents as identified in
EPA regulations and Washington State Administrative Code be identified,
quantified and treated before disposal.

0 Specific waste practices be examined from the point of generation to
disposal to ensure that they are performed cost effectively and safely
with respect to personnel and the environment.

.0 Transuranic (TRU) and low level waste (LLW) and their mixed waste
subcdtegories be certified for disposal per approved detailed
certification plans that are based on a Quality Assurance program defined

in NQA-1.

The impacts of this Order are significant. It requirés major changes in waste
management practices to achieve compliance with 5820.2A.

A11 of the above is being done to protect the environment and to improve
credibility of DOE operations with the public. Figure 'l "Radioactive Waste
Disposal Overview" is provided as background information in an attempt to
explain some of the concerns. High level and transuranic waste are being
emplaced in geologic repositories. If this is really needed to protect the
environment, how can we say that waste material just below these Timits is
environmentally safe in shallow land burial?
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Draft versions of DOE 5820.2A identified different waste classes. The
differences in disposal environments at the various DOE sites resulted in
the final DOE Order defining the class C+ and delegating the responsibility
for each site to develop its own waste classification system based on- s1te
specific performance assessments (PA).

This brings us to our present status of defining the radionuclides which will
affect Hanford and setting the limits which will affect the long term Hanford
environment. - This requires that the disposal areas be modeled such that
projections can be made on the long term migration of radionuclides and
hazardous chemical constituents into the biosphere. Criteria were also
provided to ensure that a person and the environment are protected from an
inadvertent intrusion into the disposal area. The PA consequently must address

~ both migration and intrusions.

One segment of data that is needed is the quantities of radionuclides that
will be in the waste. This leads us to-why this document was. prepared. It is
our intent to provide you, the generator, with sufficient guidance to produce
good technical documentation of the rad1onuc11des in the waste shipped for
storage or disposal. _

This is going to be an iterative process, i.e., it will tell us what you have

"~ s0 we can determine which ones are important. The Interim Hanford

classification system defined in WHC-EP-0063-1 Appendix D is a starting point
in defining what is important. Its basis is the same as required by the NRC
in 10CFR61 except the concentration limits are lower. The concentration limits
were obtained from the draft DOE Order issued on December 31, 1987. This was
considered necessary because of the current debate between DOE and the NRC
over the health physics data to be used as described in the note of Table D-1
(WHC-EP-0063-1 Appendix D). Admittedly this approach is conservative however
it permits development of instrumentation, assay equipment and strategies that
can be used independent of which health physics (ICRP-2 vs 30) numbers are
finally adopted by the NRC/DOE. This would not be true if we pursued the
higher concentration levels because the instrumentation, etc. may not be able
to detect Tower concentrations. Our intent is not to endorse the Tower limit
but rather to try to make sure we only have to go through this phase one time.

We have established a temporary lower limit of 1% by activity and weight as a
Tract&ga] mTEEer to o1d identifying all trace elements. The four elements
I and Se have a 0.1% limit because we have some evidence that
they w111 be major gontributors in the migration releases. As a starting
position, tritium (°H) isn’t included because of its short half-1ife when

~ compared -to the time for migration. Figure 2 is provided to help point out

that the radionuclide distribution resulting from 1% by activity is different
from 1% by weight. This difference is usually overlooked when using specific
activity to perform conversions- between ggams and curies. The radionuclides
based on greater than 1% by weight are Pu, Th, and urTn dep]erig,
8nr1cheg snd n%XYral). ThS distribution by act1v1ty is Cs, MFP, Pm
38Pu Pu, and ? The distribution we are ask1ng for is the
comb1nat1on of the above w1th the result that the terms "MFP" "uranium". and
"thorium", will be replaced by specific radionuclides.
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We believe that much of the information at each facility already exists but
hasn’t been assembled into a single document. If it doesn’t exist it will
have to be completed near term. The remainder of this document identifies
areas where we think it may exist and if not, how you should proceed with
obtaining the required data.

1.2 DETAILED REQUIREMENTS

Each waste generator must carry out a compliance program to ensure proper
certification of waste in accordance with WHC-EP-0063. Generator programs to
characterize waste streams (i.e., to determine radionuclide concentrations and
waste classes) may, depending upon the particular operations at the generator’s
facility, range from simple to complex. In general, more sophisticated programs
are appropriate for generators whose waste is classified "Intermediate" or
"High" "and that will require stabilization; for those in which minor process
variations may cause a change in waste stream composition, or for generators
where there is a reasonable possibility that the waste contains concentrations
of radionuclides which exceed concentration limits for Class High waste.

" There are two ways to provide the inventory information required to certify

the contents of a container of waste.

The first is to take a representative sample from each container and perform
detailed analysis of its radioactive constituents. There is great difficulty
in obtaining a "representative" sample, the analysis is very time consuming
and the total process is quite costly. In most cases this method is not
considered practical.

The second method requires the characterization of each waste stream, then

the performance of non-destructive assay (NDA) of each container of waste and
subsequent calculation of its contents. NDA techniques are discussed in Section
4.0. This second method is the recommended approach.

1.3 WHAT IS A WASTE STREAM

Waste "stream" implies an ongoing activity. -As an example, the PUREX facility
generates a number of liquid waste "streams" which are piped to storage tanks
for later permanent disposal. Solid radwaste usually originates from liquid

~wastes as materials such as piping, rags and adsorbents become contaminated

from contact. A1l of the 1iquid waste streams from PUREX differ from one
another in their radioactive content. Solid radwaste that originates from (is
contaminated by) each of these liquid streams then becomes a solid waste
"stream".

A "solid" waste stream is, therefore, the more or less constant flow of solid
radioactively contaminated waste from a part (or all) of a facility where the
radionuclidic constituents do not change with respect to each other and with
time. - _
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2.0  WHAT TO CHARACTERIZE

Characterization is required for all different sources of waste. This means
that, within a facility, wherever chemical or mechanical processes cause
changes to the chemical composition of materials, new mixes of radionuclides
exist and each of these streams must be characterized. For a facility like.
PUREX where the .relative concentrations of radionuclides vary by orders of
magnitude as spent fuel is passed through many processes, character1zat1on is
required wherever a process stream d1v1des _

- 3.0 HOW TO CHARACTERIZE

A generator’s program should be specific to his particular facility, and should
consider the radiological and other hazardous characteristics of the different-
waste streams generated by the facility. The principal characterization methods
which may be used either individually or in combination are:

o - Materiéls accountability
o  Process knowledge and historical data
0 Sampling and analysis

The following discussion outlines instances and conditions whereby each basic
method, or combination of methods, would be acceptable in achieving compliance
with waste acceptance criteria requirements. It may be desirable or necessary
for some generators to employ a combination of methods. :

3.1 MATERIALS ACCOUNTABILITY

A given quantity (and resulting concentration) of specific radioactive-
materials may be known to be contained within a given waste, or may be inferred
by determining the difference between the quantity of radioactive material
entering and exiting a given process. This procedure is expected to be most
useful for generators who receive and possess only a limited number of
different radioisotopes in known concentrations and activities (e.g, holders

of source material, special material, special nuclear mater1a], or specific
byproduct material).

An example of the use of this method would be a laboratory at which known
amounts of radioisotopes are used for research activities, the waste from

~which is ultimately disposed of as radioactive waste.

Another example wou]dvbe a nuclear materials plant in which the radionuclide
content of a particular process vessel (e.g., a resin bed) is determined on
the basis of measurements of influent and effluent streams.
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This method may also be used to determine the absence of particular .
radionuclides. That is, for most generators, the absence of a particular
radionuclide may be determined through a knowledge of the types of
radioisotopes received and processed, as well as the process producing the
waste. For example, if a generator receives, processes, and uses only g
thefg is no need to measure the waste stream for other isotopes such as 1 gI
Cs.- However, there must be solid analytical data to back this up.

3.2 : PROCESS KNOWLEDGE AND HISTQRICAL DATA

Waste generators probably have much data already available to help in
characterization. Effluent reports, SAR’s and production reports all can be
used to aid in documenting the waste characteristics provided they have a
solid analytical basis.

Sampling and ana]ys1s are an integral part of any fac111ty process Many
facilities are required to take liquid or solid samples from different points

in their process to test for a material’s purity, radiologfcal constituents,
concentration, etc. For example, quality assurance samples are taken to ensure
that the "product” meets required specifications. Samples are transferred to

a laboratory for destructive analysis and the results are recorded. The results
show historical knowledge of a process. This knowledge. gives an invaluable
source to help define the radionuclide characteristics. :

Radioactive solid wastes, by def1n1t1on, are solid wastes generated in
radiologically controlled areas and contaminated above threshold limits.

Areas generating these wastes may already be routinely smeared for removable
contamination by health physics technologists (HPTs). Operational Health.
Physics (OHP) regulates this routine surveillance program per the WHC-CM-4-10
Radiation Protection manual (section 10.5.5). Both routine or non-routine
radiological smears can provide characterization information.

Environmental record samp]es are another way to obtain characterization data
and show classification by source. With permission from the Environmental
Protection Group, the environmental record sample can be cut in half with one

“half being analyzed by destructive analysis while the other half is saved and

counted as a record of the radionuclides emitted to the environment as an
effluent. The results can also be used as an indicator to show the var1ab111ty
in facility processes.

The WHC-CM-4-10 "Radiation Protection Manual" (section’12.5.2) requires that
ambient. air (sampling and) monitoring systems shall be placed in strategic
locations to detect and evaluate airborne contamination at work locations.

The basis used in selecting these monitoring systems might be used in defining
the source term for solid waste. In many cases, continuous air monitors (CAMs)
are set up to monitor the air at piping which produces radioactive solid waste
(e.g. filterbox filters). The CAM’s extension piping will penetrate and monitor
some of the same radionuclides as those in the area of interest. With the
permission of OHP, CAM filters can also be analyzed to indicate the stability
(variability) of facility processes.
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These and other sources can be used to help in characterization. It is vital
however, that the completeness and validity of data be determined to be sure
by these types of data do not introduce conflicting information.

0 3.3 SAMPLING AND ANALYSIS

Where no other data exist, representative samples of process streams and
contamination must be taken and analyzed. The commercial nuclear industry
typically performs wipedowns of areas to obtain samp]es for characterization.
This approach is also valid at Hanford.

The important product of this characterization effort is, for each waste
stream, the relative concentration of all the radionuclides with respect to
each other. This permits the use of nondestruct1ve assay (NDA) in determining
the total content of a container of waste.

A11 waste samples require laboratory analysis. Support for these analyses
should be obtained through the Office of Sample Management. This WHC group
coordinates all onsite and offsite analytical lab support. The single point of
contact for this support is Joan Kessner who can be reached at 373-3507.

4.0 NDA TECHNIQUES, USES, AND LIMITATIONS

Nondestructive assay (NDA) refers to the measurement of the radioactive
contents (but not the hazardous components) of the waste. Unlike destructive
analysis techniques, NDA does not alter the waste in any way since the
container and its contents are analyzed as a whole. NDA techniques operate by
measuring the radiation emitted by the radionuclides in the waste. From a
practical standpoint, NDA cannot measure alpha or beta-emitting substances and
must rely on the measurement of gamma and neutron-emitting radionuclides.

F8r the NDA of wastes containing fission and/or activation products, 137¢s and
Co gamma emissions are measured, their quantities estimated and all the

other radionuclide quantities calculated from ratios derived from the

"~ characterization data. "Box monitors" and "curie monitors" are typical names

for these types of systems. '

Hand held and portable monitors can be used once rigid procedures are
established for placement of the detector at locations around the waste
container. Software has been written and is in use in the commercial nuclear
industry to take a series of handheld measurements and calculate the contents
of a waste container from a specific waste stream.
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The NDA of TRU containing waste is more complex but systems such as segmented
gamma scanners are used to determine the contents of drums holding more that
10 grams of fissile material. The only way to determine whether a drum of
waste is LLW or TRU is with a passive-active-neutron system. These systems
can reliably calculate TRU content of a drum to levels of 10nCi/gm.

Certification of waste is a generator responsibility. The only way to certify
waste is through characterization of the waste and then the subsequent NDA of
each container. It may be possible to contract out the NDA function, as is
done for LLW/TRU determination using the TRUSAF facility. The reason for this
is that the TRUSAF system costs about $750K. Equipment for fission and
activation product NDA is inexpensive and probably represents a cost effective
approach for generators. It should be noted that TRU waste requires the
inventory of fission and activation products (if any) as well as the TRU-
content. ’

5.0 RADIONUCLIDE CONCENTRATION

NDA provides a calculation of the total amount of each radionuclide that is
present in a container of waste. In order to classify that container the
concentration of each radionuclide must then be determined.

The concentrations of fission and activation products may be averaged over

the volume of the waste.If the concentration units are expressed as curies per

gram, (as is the case for low-level uranium and transuranic waste) the

concentration is averaged over the mass of the waste. This requirement needs

interpretation because of different types and forms of TRU and Tow-level waste.

Principal considerations include: (a) whether the distribution of

radionuclides within the waste can be considered reasonably homogeneous, and

(b) whether the volume of the waste container is significantly larger than the

volume of the waste itself, and the differential volume consists largely of

void space. ‘ _ |

Most waste streams may be considered homogeneous for purposes of determining
radionuclide concentrations. Such waste streams would include, for example,
spent jon-exchange resins, filter media, solidified liquids, and contaminated
soil. Contaminated trash waste streams, which are composed of a variety of
miscellaneous materials, may be considered homogenous for purposes of
determining radionuclide concentrations when placed or compacted in shipping
or disposal containers.

When determining radionuclide concentrations, the volume (weight in the case
of TRU) of the waste itself is used. If void space is small (10% or less) then
the volume of the container may be used. The weight of the container is never
included with the weight of the waste in determining TRU concentration. '
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6.0 HOW TO CLASSIFY WASTE -

A container of waste cannot be classified until the concentration of each
radionuclidic (and hazardous) constituent is known. Table D-1 from Appendix D
of WHC-EP-0063 is used to determine the classification of LLW and is reproduced
here as Figure 3. Without regard to fission or activation product content,

waste is classified as TRU if 1t meets the definition in paragraph 3.1.1 of
WHC-EP-00863.

The concentration 1imits in Table D-1 are based on single radionuclide waste

sources. Most Hanford Tow-level waste streams will contain a mixture of
radionuclides. If the radioactive waste contains a mixture of rad1onuc11des,
1t must be classified as follows:

a. Waste Mixture With Any Combination Of Rad1onuc11des Listed In Table D-
1: Determine the total concentration by the "sum of the fractions"
rule. This is done by dividing each radionuclide’s concentration by
the appropriate Timit taken from Table D-1 and adding the resulting
values. This sum of the fractions must be less than or equal to 1, if
the waste is to be classified per that particular column.

. EXAMPLE: If the waste is known to have a mixture of radionuclides A, B, and C

in concentrations of Cj, Cg, and Cc and the applicable concentration Timits
from Table D-1 Column 1, are Limitp, Limitg, and Limitg, respectively, then
the classification of Low is obta1ned if tEe following relationship results in
a sum that is less than or equal to 1:

Ca + Cg + Ce
<1

Limitp Limitg Limite

If-this sum exceeds 1, then repeat the calculation using Limitp, Limitg, and
Limitc from the next h1gher waste classification (Co]umn 2 for Classification
"Intermediate,” and Co]umn 3 for Classification "High").

Remember that the same "sum of the fractions"rule applies to the radionuclide
concentrations and their associated 1imits for each column in Table D-1. When
the sum is calculated to be less than or equal to 1, the classification of

the mixture has been verified. If the sum using Column 3 values is greater
than 1, then the waste is classified as GTCH and must be stored until an

appropriate disposal strategy is developed and approved.

b. Waste Mixtures With No Radionuclides Listed In Table D-1 - If the waste
mixture does not have any radionuclides Tisted in Columns 1, 2 or 3 of
Table D-1, then it is classified as Low.
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7.0 COMBINING OF WASTE STREAMS

A waste stream has a unique radionuclidic characterization. Economy of
operation may be realized by combining several waste streams into one and
using a composite characterization. This composite is developed by taking the
worst case relative concentration for each radionuclide and assembling a new
characterization. Having done this, it is important to look at typical NDA
results, calculate new absolute concentrations for each radionuclide and
determine if the waste classification will change. If no change in
classification occurs, combining of the streams should be done. If however, -
the waste should be reclassified from LLW to TRU or from class Low to class
Intermediate (or higher) then the higher costs of d1sposa1 shou]d be weighed
aga1nst the other benef1ts of combining.

8.0 VERIFICATION AND RECHARACTERIZATION

Verification consists in performing enough testing and analysis to demonstrate
that the characterization of a waste stream is still valid. Where processes
are stable, verification should be performed annually. Verification must be
performed to demonstrate that, when small changes in a process occur
characterization does not change materially (i.e., to change waste
classification). Recharacterization is always required for large process
changes and whenever verification fails.

9.0 SUMMARY

Figure 4 is presented to summarize the logical flow of the characterization
and classification process described herein. Once this effort has been
completed for all waste streams of a generator’s facility, the process of
packaging, non destructively assaying and certificating of packages can be
performed for the shipment of waste to the appropriate treatment, storage or
disposal (TSD) facility.-

22
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- SHALLOW LAND BURIAL
0 LOW ACTIVITY
"« LIMITED TREATMENT
- SHALLOW LAND BURIAL
o BELOW REGULATORY CONCERN
- LIMITED TREATMENT
- SANITARY LAND FILL
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Figure 2

Isotope q S::gxty Curie(g)antity Specificc i;1g¢:)f;i\ril:y Ac(tiv)‘xty W(eég)ht
241Am 1836 E+02 | 6.304E+02 | 3.433E+00 - -
243Am 5276E+01 | 9.761E+02 | 1.850E-01 -~ -
14C - 1.600 E +00 - -~ ~

|141Ce '3509E-08 | 1.000E-03 | 2850E+04 | ~ ~
144Ce, 144Pr 1.662E+01 | 5.302E+04 | 3.190E+03 4.0 - |-
252Cf 2.000E+00 | 1.290E+03 6.450E+02 | 0.1 -
245Cm 4.822E+01 | 7.566E+00 1.569E-01 | - -
60Co 1973E+00 | 2232E+03 | 1131E+03 | 02 -
137Cs, 137Ba 1.941E+02 | 1679E+04 | 86350E+01 | 13.| =
155Eu 8.192E-02 | B8.810E+01 . | 4.651E+02 ~ -
3H 7.057TE-04 | 6.803E+00 9.640 E+03 - -
85Kr 9.506 E+00 | 3.730E+03 | 3.924E+02 0.3 -
Li | 5.900E+00 | 5.900E+00 1.000 E+00 - -
Mixed fission products —~ 8.826 E+05 - | sss -
23TNp ' 3.537TE+02 | 2.493E+00 7.049E -03 - -
| 147Pm 4339E+01 | 4023E+04 | 9.271E+02 | 3.0 -
238Py 5.293E+03 | 1657TE+04 | L740E+01 | 6.9 -
239Py 4417TE+05 | 2712E+04 | 6.140E-02 2.0 2.2
240Py’ 2.702E+04 | 6457TE+03 | 2.390E-01 0.5 0.1
241Py 1.599E+03 | 1.791E+05 | 1120E+02 13.5 -
242Py 9.413E+01 | 3.671E-01 3.900E-03 - -
106Ru, 106Rh 1.581 E+00 | 5.291E+03 3.346 E+03 0.4 -
90Sr, 90Y | 1191E+02 | 1654E+04 - | 1.389E+02 1.2 -
Th 6.151E+05 | 6.748E-01 1.097E-06 - 3.1
U-D 1.450E+07 | 4.876E-01 3.362E-06 - 72.8.
U-E | 3.568E+05 | 7.714E+00 2.162E-05 - 1.8
U-N 3.966E+06 | 2.729E+00 | 6880E-07 | - 19.9
2337 8.293E+03 | 7.994E+01 9.639E -02 0.1 -
Totals '« 1.993E+07 | 1.021E+06 - - -
' - - TImerl PST33-3122422
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- Table D-1. Radionuclide Concentration.

Column 1 Column2 Column 3
- Half life Low Intgrmedtate High
Radionuclide P DOE limit DOE limit DOE limit
(Ci/m3). (Ci/m3) (Ci/m3)
34 1.2E+01 5E+00 5E+01 .-
108, ° 2.5 E+06 2E+00 | . 2E+01
14c 5.7E+03 6E-04 .- 6E-~03
36¢ 31E+05 | " 3E-04 .- 3E-03
60co 5.3E+00 3E+02 7TE+02 .
59 8.0E+04 3E+00 - 3E+01
638 9.2E+01 2E+01 7E+01 4E +02
90sc 2.8E+01 5E-03 5E+00 9E+02
YNy 2.0E+04 SE-04 -- 8E-03
99, 2.1E+05 7TE-03 -- TE-02
129 1.2E+07 1E-03 .- 1E-02
137c, 3.0E+01 2E-02 2E+00 '2E+03
241p, 1.3E+01 5E+01 .- 9E+02
Alpha-emitting >20 10 - - 100%
transuranic
radionuclides
19z 6.5 E+04 TE-03 .- TE-02
SR .00 0 e o - _BBERE

NOTE: This table is modeled on the waste classification system developed by the
U.S. Nuclear Regulatory Commission (NRC) in 10 CFR 61. These values are upper limit
concentrations of specific radionuclides for the INVERSE computer model developed by the
NRC. The actual concentration limits are also based on the internal dose models, ICRP-30
and ICRP48, which have been adopted by DOE for all radiation exposure calculations for

. internally deposited radionuclides. These limits are numericaily smaller than the NRC

limits, in part, because the NRC limits are based on the earlier internal dose model [CRP-2.
The list of radionuclides includes several long-lived fission product and neutron-capture
induced radionuclides that can occur in significant amounts in defense waste, but which are
insignificant in commercial waste. Values for other radionuclides may be developed during
the development of the Hanford Performance Assessments for disposal of waste at the
Hanford Site. .

s A dash indicates no values are provided.

bExpressed in units of nanocuries per gram of waste.
<Number selected in accordance with already-estabhshed limits and definitions.
pet §9-7203-Apg. 01
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WestlnghouSe , DEFENSE WASTE MANAGEMENT DIVISION
Hanford Company |
START
' 1 Review All Available
Identify A Waste Stream . o . Characterization Data
)
Acquire Naeded Data <—__ Develop Characterization
v Plan
R Calculate Radlohucllde
Ratios & Concentrations |

Compare Ratlos & Concentrations
With Other Streams

Calculate Contents Of A
"Typical” Contalner Of Waste =~ [*

Y

Classify "Typical”
Contalner Of Waste

]

Compare'Cla‘sslﬂcatlon With 'ﬁypical'b
Containers From Othe_r Waste Stream

Combine Streams & Calculate New Ratios
& Concentrations Using Worst Case  |-=
Combinations From Both Streams

‘ p : — Compare Generator Handling
Calculate Contents Of New "Typical -
Container Of Waste Using New Ratlons & TSD Costs Of Combined &
Separate Streams

& Concentrations |

Classify New "Typical”
Container Of Waste Using New.
Ratios & Concentrations

Separate Streams

—_— - Package, NDA, Certify & Ship To <
> TSD Facility As Classified s
LOGICAL FLOW OF CHARACTERIZATION & CLASSIFICATION ACTIVITIES J
WE'RE MAKING SURE... :
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