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1.0 Introduction

Remote-handled (RH) transuranic (TRU) waste characterization, which involves obtaining
chemical, radiological, and physical data, is a primary component of ensuring compliance of the
Waste Isolation Pilot Plant (WIPP) with regulatory requirements. This RH TRU Waste
Characterization Program Implementation Plan (WCPIP) identifies waste characterization
requirements and methods to satisfy requirements in Title 40 Code of Federal Regulations
(CFR) Part 191 (Subparts B and C) and Part 194 (EPA, 1993; EPA, 1996), the Environmental
Protection Agency (EPA) final certification decision (EPA, 1998), and the WIPP Land
Withdrawal Act (LWA) (Public Law 102-579).

Other important aspects of the overall RH TRU waste characterization program that are not
covered in this document are:

e New Mexico Hazardous Waste Act (NMHWA) requirements in the WIPP Hazardous
Waste Facility Permit (NMED, 1999)

e Transportation requirements specified in the shipping package Safety Analysis Reports
for Packaging and associated Certificates of Compliance

e WIPP operations and safety requirements

Implementation of the requirements and methods in this WCPIP will result in a system of
controls sufficient to meet the EPA waste characterization requirements for RH TRU waste.
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2.0  Overview of the RH TRU Waste Characterization Program

The RH TRU waste characterization program consists of characterization requirements and
objectives that must be met by the generator site waste programs prior to the shipment of RH
TRU waste to the WIPP facility. The following sections provide a summary of the data quality
objectives (DQOs) and quality assurance objectives (QAQs), a general description of the overall
RH TRU waste characterization process, and a description of the applicable criteria.

2.1 RH TRU Waste Characterization Overview

The requirements for the characterization of RH TRU waste that are relevant to the EPA’s
oversight of the WIPP come from two sources: those established by EPA’s certification of the
repository and those established by the LWA. The primary purpose of the characterization
requirements based on the LWA is to ensure that the U.S. Department of Energy/Carlsbad Field
Office (DOE/CBFO) operates the repository in accordance with the statutory limits and mission
established by the Congress.

In demonstrating compliance with the requirements of 40 CFR §194.24, EPA has specified that
DOE quantify the following parameters and the uncertainty associated with their quantification:

e Cellulose, plastics, and rubber (CPR)
e Radionuclide content

e Residual liquids

e Ferrous metals

e Non-ferrous metals

To this end, the RH TRU characterization program presented in this document describes the
technical processes necessary to quantify these waste parameters.

2.2 Data Quality Objectives (DQOs) and Quality Assurance Objectives (QAQOs)

DQOs and QAOs serve two separate functions. First, DQOs support decision-making and are
developed in order to satisfy the requirements that significant waste components must be tracked
and controlled to assure that the inventory-related assumptions in the Performance Assessment
(PA) and Performance Assessment Verification Test (PAVT) remain valid. These objectives
ensure compliance with legal and regulatory requirements (i.e., they are the bases for decisions
on whether compliance is achieved). Second, QAOs are data characteristics used to determine
that the quality of data is acceptable. They also support decision-making by assessing the
integrity of the data used. In the strictest sense, QAOs are used to assess the quality of analytical
data and therefore are quantitative. However, in order to maintain regulatory and programmatic
consistency, QAOs may be used with qualitative information. In this case, all of the QAOs
(precision, accuracy, representativeness, comparability, and completeness) may not be
applicable.
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For purposes of implementation of the waste characterization program, DQOs have been
developed and are derived directly from a regulatory requirement. Subsequently, QAOs have
been developed and are derived from methods used to collect data to satisfy the DQOs. Many
times, the regulatory requirement provides a quantitative limit that the total waste inventory must
meet. In some cases, the requirement also specifies acceptable methods for assessing
compliance with the limit and the amount and nature of documentation needed to demonstrate
compliance.

2.2.1 DQO for Defense Waste Determination

The following is the DQO for meeting regulatory requirements that only waste generated by
atomic energy defense activities can be sent to the WIPP.

Purpose for collecting the data:

To determine whether waste was generated by atomic energy defense activities
(Regulatory basis: LWA).

Type of data to collect:

Information about the processes used to generate the waste and the purposes for which
any materials produced in the processes were used.

Tolerable decision error:

This is a qualitative DQO with no specified decision error tolerance since the generator
site must make the decision based on available information. The generator site must have
documented objective evidence in their acceptable knowledge (AK) record that the waste
was generated by atomic energy defense activities.

2.2.2 DQOs for Radioactive Properties

The following three DQOs were established for meeting regulatory requirements concerning
radioactive properties of the waste.

2.2.2.1 TRU Waste Determination

Purpose for collecting the data:

To determine whether the waste contains 100 nanocuries (nCi) or more of TRU isotopes
per gram of waste (Regulatory basis: LWA).

Type of data to collect:

Data on the TRU activity for each waste container shipped to the WIPP.

Tolerable decision error:

The definition of TRU waste does not specify a margin of error or uncertainty. Generator
sites must demonstrate that their methods for determining the TRU isotopes per gram of
waste are capable of distinguishing TRU waste from low-level waste for those wastes
near 100 nCi per gram (nCi/g). Instruments performing TRU/low-level waste
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discrimination measurements must have an lower limit of detection (LLD) of 100 nCi/g
or less.

2222 RH Waste Determination

Purpose for collecting the data:

To determine surface dose rate to ensure that it is equal to or greater than 200 millirems
per hour (mrem/hr) and less than 1000 rem/hr (Regulatory basis: LWA).

Type of data to collect:

Surface dose rate data for each container of waste.

Tolerable decision error:

The surface dose rate minimum and maximum limits for RH TRU waste are not
established with an associated error or uncertainty. The generator sites must make these
measurements with instruments having calibrations meeting the requirements of the
DOE/CBFO Quality Assurance Program Document (QAPD).

2.2.2.3  Activity Determination

Purpose for collecting the data:

To confirm the total activity for compliance with LWA limits concerning the total waste
inventory (i.e., no more than 5.1 million curies of RH TRU waste disposed; 23 curies per
liter limit per canister) and to track radionuclides that are important to the calculation of
releases (Regulatory bases: LWA, EPA Certification of the WIPP).

Type of data to collect:

Data on the activity of the waste in each container.

Tolerable decision error:

The activity requirements for RH TRU waste are not specified with associated precision
or accuracy limits. There may be uncertainties associated with the methods for obtaining
the data needed. The generator sites must determine and document the total uncertainty
associated with the determination of the activity of the radionuclides in waste to be
shipped to the WIPP. For each payload container, the total activity plus two times the
associated total measurement uncertainty (TMU), expressed in terms of one standard
deviation, shall not exceed 23 curies per liter averaged over the volume of the payload
container.

2.2.3 DQOs for Physical and Chemical Properties

The DOE has identified two DQOs necessary to meet LWA and EPA requirements on reporting,
tracking, and controlling physical and chemical properties of the waste:

e Residual liquids DQO
e EPA physical and chemical properties DQO
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The development of these DQOs is discussed below.

2.2.3.1  DQO for Residual Liquids'

Purpose for collecting the data:

To confirm the absence of residual liquids in excess of one percent (Regulatory basis:
EPA Certification of the WIPP).

Type of data to collect:

Information on the processes and materials that produced the waste, and information
about the specific items in the waste stream.

Tolerable decision error:

The limit on residual liquids was not specified with an associated error.

2.2.3.2  DQO for Physical Form

Purpose for collecting the data:

To determine the physical form of the waste (i.e., CPR, ferrous metals) as required by the
final certification rule (Regulatory basis: EPA Certification of the WIPP).

Type of data to collect:

Information on the type and number of containers, waste forms, processes and materials
that produced the waste.

Tolerable decision error:

This DQO provides information that allows the WIPP to track material parameter weights
and compare the quantity disposed of to the limits established for the total waste
inventory. As such, no errors are specified. Generator sites must determine the
uncertainty in the estimate of the weight of the waste.

2.2.4  Quality Assurance Objectives
The following QAOs are used in the RH TRU characterization program:

e Data precision — A measure of the mutual agreement between comparable data gathered
or developed under similar conditions.

e Data accuracy — The degree to which data agree with an accepted reference or true value.

e Data representativeness — The degree to which data accurately and precisely represent a
characteristic of a population, a parameter, variations at a sampling point, or
environmental conditions.

! For the Compliance Certification Application, the DOE assumed that residual liquid occurred as free water which
was available to participate in gas generation activities (e.g., corrosion, microbial degradation).

10
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e Data completeness — A measure of the amount of valid data obtained compared to the
amount that was expected.

e Data comparability — A measure of the confidence with which one data set can be
compared to another.

QAOs are associated with each method and are method-specific. Section 4.0 discusses specific
methods identified by the DOE for use in the RH TRU waste characterization program. Methods
are associated with each DQO and QAOs are associated with each method. The QAOs for each
method are summarized in Table 2-1.

2.3 RH TRU Waste Characterization Process

The RH TRU waste characterization program consists of characterization requirements and
objectives that must be met by the DOE and participating TRU waste generator sites before RH
TRU waste may be shipped to the WIPP facility.

A waste stream is defined as waste material generated from a single process or activity, or as
waste with similar physical, chemical, and radiological properties. Only those individual
containers that can be related to a particular waste stream will be contained in that waste stream.’

The term AK process refers to the process of determining the characteristics of a waste by
gathering and examining existing knowledge of the waste. The AK process uses information
concerning materials or processes used to generate the waste, and analyses and results from prior
testing activities. This information may include records; administrative, procurement, and
quality control records associated with the processes that generated the waste; past sampling and
analytical data; material inputs to the process that generated the waste; and the time period
during which the waste was generated. The waste characterization process for RH TRU waste is
shown in Figure 1.

Acceptable knowledge information, qualified by one or more of the processes described in
Section 4.3, will be used to characterize RH TRU waste. AK information will continue to be
collected, evaluated, and qualified until all AK DQOs have been met.

? For purposes of these discussions, the term “related” means that information must exist showing that each
container belongs in a particular waste stream.

11
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METHOD

PRECISION

ACCURACY

REPRESENTATIVENESS

COMPLETENESS

COMPARABILITY

Visual
Examination (VE)

Precision is maintained by
reconciling any discrepancies
between two operators (or
between the operator and the
independent technical
reviewer) with regard to the
identification of important
waste characteristics (i.e.,
physical form of the waste and
absence of residual liquid in
excess of 1% by volume)
within a single container. Any
container with unreconciled
discrepancies cannot be

Accuracy is maintained by
requiring operators to pass a
comprehensive examination
with a score of 80% and
demonstrate satisfactory
performance in the presence
of the VE expert during their
initial qualification and
subsequent requalification.

The contents placed in a container
selected for VE will be described.

The relevant waste information must
be assembled. This information
must be documented on
audio/videotape, photograph, or
other unalterable media.

Comparability is ensured
through sites meeting the
training requirements and
complying with the minimum
standards outlined for
guidance used to implement
this characterization process.

shipped to the WIPP.

Radiography Precision is maintained by Accuracy is obtained by All of the relevant contents in a All of the relevant waste information | Comparability is ensured
reconciling any discrepancies using a target to tune the container selected for radiography | must be assembled and must show through a site meeting the
between two operators with image for maximum will be described. that each of the containers in the training requirements and
regard to the identification of sharpness and by requiring waste stream belongs to the waste complying with the minimum
important waste characteristics | operators to successfully stream. This information must be standards used to implement
(i.e., physical form of the waste | identify 100 percent of the documented on videotape or other the radiography process.
and absence of residual liquid items in a training container equivalent media and data form.
in excess of one percent by during their initial
volume) within a single qualification and subsequent
container. Any container with requalification.
unreconciled discrepancies
cannot be shipped to the WIPP.

AK The qualitative determinations, | Accuracy is the degree of Representativeness is a qualitative | The AK record shall contain 100% Comparability is ensured

such as compiling and
assessing AK documentation,
do not lend themselves to
statistical evaluations of
precision, therefore, precision
requirements are not
established for AK.

agreement between an
observed sample result and
the true value. The
percentage of waste
containers which require
reassignment to a new SCG
or new waste stream based
on the reevaluation of AK or
on obtaining testing,
sampling and/or analysis
data, will be reported as a
measure of AK accuracy.
The sites shall, in addition,
develop a methodology to
compare radionuclide
information from

parameter that will be satisfied by
ensuring that the process of
obtaining, evaluating, and
documenting AK information is
performed in accordance with the
minimum standards established in
the WCPIP.

of the information specified in the
WCPIP. The usability of the AK
information will be assessed for
completeness during audits.

through sites meeting the
training requirements and
complying with the minimum
standards outlined for
guidance used to implement
the AK process.

12
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METHOD PRECISION ACCURACY REPRESENTATIVENESS | COMPLETENESS COMPARABILITY

confirmation with the
information in the AK
record and address
significant discrepancies.
‘What constitutes a
significant discrepancy will
depend on site- and waste
stream-specific
considerations. If AK
accuracy falls below 90%,
the site shall document this
as a significant condition
adverse to quality as defined
by the CBFO QAPD. The
site shall notify the CBFO of
this condition and
implement appropriate
corrective actions before
proceeding with further
characterization activities on
the affected waste stream(s).
The DOE and EPA will
examine these documents
for adequacy during audits
and inspections.

NDA Precision is reported as %RSD. | Accuracy is reported as %R. | Representativeness is ensured Required completeness is 100%. All | Comparability is ensured
The %RSD shall not exceed the | Accuracy will not exceed through assay of each waste NDA data used to satisfy a DQO through a site meeting the
values listed in Table 4.1 +30% on a non-interfering container when NDA is used to must be valid and usable. training requirements and
matrix. satisfy DQOs. complying with the minimum
standards used to implement
the NDA process.
DA Precision is reported as relative | Accuracy is reported as %R. | Representativeness of DA data Completeness of DA data shall be Comparability is ensured
percent difference (RPD). The | The %R is derived from shall be achieved by the collection | expressed as the ratio of the number through a site meeting the
RPD is derived from analysis analysis of laboratory of unbiased samples. of samples that are analyzed with training requirements and
of laboratory duplicates as control samples and matrix valid results to the total number of complying with the minimum
listed in Table 4.3. spikes as listed in Table 4.3. samples that are submitted for standards used to implement
analysis, expressed as a percent. the DA process.

Acceptable DA data shall be
obtained for 90% of the samples
acquired for waste characterization.
Valid results for radioassay data are
those that were obtained when the
laboratory or testing facility
demonstrated that the
instrumentation and method were in
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METHOD PRECISION ACCURACY REPRESENTATIVENESS [ COMPLETENESS COMPARABILITY

control

Sampling Sampling precision is Sampling accuracy through A sampling plan must be Sampling completeness shall be Compliance with the
established by comparing the the use of standard reference | developed by the RH TRU expressed as the number of valid requirements of this section of
RPD between duplicate materials shall not be generator site that describes the samples collected as a percent of the | the WCPIP will ensure
samples. A nonconformance measured. Because waste sampling strategy for obtaining total number of samples collected for | comparability between RH
report shall be issued for any containers containing RH representative samples. This each waste stream. The participating | TRU waste generator sites.
duplicate samples with RPDs TRU waste with known sampling plan must be approved sampling facilities are required to
greater than 25%. quantities of radionuclides by CBFO and EPA. achieve a minimum 90 percent
Nonconformance reports shall are not available, sampling completeness.
be dispositioned in accordance accuracy cannot be
with section 3.5.2.2 of this determined. Sampling
WCPIP. accuracy as a function of

sampling cross-
contamination will be
measured. Sampling
equipment will be verified as
clean by the use of standard
radiological control survey
methods.

DTC Precision shall be established Calibration shall be Representativeness of the isotopic | This will be ensured by measuring Standardized instructions
and maintained within the established and maintained distributions will be confirmed by | the dose rate for every container. must be used in designing and
recommendations of the within the recommendations | sampling in accordance with an The sites must verify that the implementing the
manufacturer of the dose-rate of the manufacturer of the approved sampling plan (see measured dose rate is at least 10 measurement program.
instrument used. The precision | dose-rate instrument. The Section 4.1.8). The times greater than background.
of the instrument shall be accuracy of the instrument representativeness of the sampling
documented and factored into shall be documented and shall be documented and factored
the TMU determined for the factored into the TMU into the TMU determined for the
overall method. determined for the overall overall method.

method.
Dose Rate Precision established and Calibration established and The measurement applied to the 100% of the measurements needed to | Dose rate measurements are

maintained within the
recommendations of the
manufacturer of the instrument
used to measure dose.

maintained within the
recommendations of the
manufacturer of the dose
measurement instrument
used.

entire waste container.

determine surface dose rate are
performed and useable.

performed by site health
physics personnel in
accordance with the DOE
Orders governing radiological
control.
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Figure 1. RH TRU Waste Acceptable Knowledge Process

15



Confirmatory Testing
Plan will be provided
to EPA for
information and to aid
in planning for
40CFR194.8

Prepare RH TRU Waste Certification
Plan for 40 CFR Part 194 Compliance
(Certification Plan)

Provide rational for selection of AK
qualification method

Provide listing of DQOs and identify
which method of AK qualification will be
used

Note that a combination of qualification
methods may be used.

Methods for compliance with the WCPIP
must be described

DOE/WIPP-02-3214

be provided to EPA
for information and to
aid in planning for
40CFR194.8
inspection

Perform Confirmatory Testing
If methods other than the
confirmatory tests described in
Section 4.1 of the WCPIP will be
used, a separate Confirmatory
Testing Plan must be submitted to
CBFO for review and approval

A 4

QAPD matrix and
procedures will be
provided to EPA
for information and
to aid in planning
for 40CFR194.8
inspection

Perform Peer Review

Peer review procedure and plan must be
prepared and approved by CBFO prior to
performing peer review

Peer review scope must explicitly identify
DQOs that will be evaluated.

Demonstrate Equivalent QA Program

QAPD crosswalk and referenced plans and procedures

will be submitted to CBFO for review

Integrate Qualification Results Into AK Summary
Reconcile and revise AK Summary as needed

Waste containers cannot
be shipped to WIPP as
RH TRU waste if DQOs
cannot be verified for
that container.

f

Peer Review Plan will be
provided to EPA for
information and to aid in
planning for 40CFR194.8
inspection

Can all DQOs
be verified for
cach waste
container?

CBFO Audit and EPA
40CFR194.8 Inspection

v

Perform Corrective Actions
to Address CBFO and EPA
Findings

v

Obtain EPA approval and CBFO
certification for waste
characterization

Complete WSPF and
‘WWIS Input

Document Results of
Characterization in CRR
Summarize all qualification results
Identify data that will be used to
populate WWIS

Ship RH TRU waste to WIPP

Figure 1. RH TRU Waste Acceptable Knowledge Process (continued)

16



DOE/WIPP-02-3214

Generator sites may use information that is contained in the AK record and was obtained prior to
implementation and approval of a quality assurance (QA) program at the generator site that
meets the requirements of the CBFO QAPD. The CBFO QAPD contains the requirements for a
QA program that implements American Society of Mechanical Engineers (ASME) NQA-1-1989
edition, ASME NQA-2a-1990 addenda, part 2.7, of ASME NQA-2-1989 edition, and ASME
NQA-3-1989 edition (excluding Section 2.1 (b) and (c), and Section 17.1).

When characterization relies on information that was not generated under a QAPD-compliant

program (e.g., previous visual examination (VE) data, VE audio/videotapes, radiography data,
audio/videotapes, radiological characterization data), that information shall be qualified using

one or more of the methods allowed by 40 CFR §194.22(b). These methods are:

1. Peer review in accordance with NUREG 1297, Peer Review for High-Level Nuclear
Waste Repositories, February 1988

2. Corroborating data

3. Confirmatory testing

4. Demonstrating that the QA program that was applied to the data was equivalent in effect
to ASME NQA-1-1989 edition, ASME NQA-2a-1990 addenda, part 2.7, of ASME NQA-
2-1989 edition, and ASME NQA-3-1989 edition (excluding Section 2.1 (b) and (c) and
Section 17.1).

24 RH TRU Waste Acceptance Criteria

These criteria serve to ensure that RH TRU waste is managed and disposed of in a manner that
protects human health, safety, and the environment. The specific criterion are listed in the
following sections. The requirements on which each criterion is based are also listed and
originate either from the EPA Certification or the LWA.

2.4.1 Payload Container Acceptance Criteria

Compliance Certification Requirement. Generator sites will report to the WIPP Waste
Information System (WWIS) the number and types of payload containers shipped to the WIPP
(DOE, 1996, Appendix WCL).

Acceptance Criterion. The limits for metals are a minimum of 2 x 10’ kilograms (kg) for ferrous
metals and 2 x 10° kg for nonferrous metals. The limits for ferrous and nonferrous metals will be
met by disposed payload container count and average container material of construction weights.
This parameter will be tracked by the WIPP as reported in the WWIS.

Note: The only approved payload containers for shipment of RH TRU waste to the WIPP are 55-
gallon drums and RH-72B canisters. Approved payload containers and their properties are listed
below:
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Table 2.2 Approved RH TRU Payload Containers and Nominal Properties

Container Type Container Weight Gross Weight Volume (m’)
(kg) Limit (kg)

55-Gallon Drum 29 453.59 0.21

RH Canister, Direct Loaded 514 2318 .89

RH Canister Containing 55-Gallon | 514 2712 .89

Drums

RH Canister Containing 30-Gallon | 514 2712 .89

Drums

Generator sites may request to use alternate payload containers, but the use of such containers
requires prior approval from CBFO and EPA.

2.4.2  Physical Properties Acceptance Criteria

Compliance Certification Requirement. The total residual liquid in any payload container shall
not exceed one percent by volume of that payload container (DOE, 1996, Appendix WCL).

Acceptance Criterion. Liquid waste is prohibited at the WIPP. Waste shall contain as little
residual liquid as is reasonably achievable. The total residual liquid in any payload container
shall not exceed one percent by volume of that payload container. If VE methods are used, the
detection of any liquids in non-transparent internal containers will be addressed by using the total
volume of the internal container when determining the total volume of liquids within the payload
container.

2.4.3  Physical Form

Compliance Certification Requirement. The repository limit for CPR is a maximum of
2 x 10" kg (DOE, 1996, Appendix WCL).

Acceptance Criterion. The amount of CPR for debris waste (S5000) will be determined by
multiplying the volume of the waste container by the maximum loading density of plastic

(620 kg/m’). Weights up to the net weight of the waste will be assigned using this method. The
derived weight will be entered into WWIS with a waste material parameter type of “plastic.” For
soils and gravel (S4000), the net weight of the waste will be entered into the WWIS with a waste
material parameter type of “soil.” For homogeneous solids (S3000), the net weight of the waste
will be entered into the WWIS with the waste material parameter type appropriate to the waste
(e.g., solidified inorganic material, solidified organic material, cement). For S3000 and S4000
wastes that also contain debris, the generator sites will estimate the weight of debris in each
payload container of waste. The debris in S3000 and S4000 wastes will be entered into WWIS
with a waste material parameter type of “plastic.” For all summary category groups, weights for

18



DOE/WIPP-02-3214

plastics in packaging (e.g., drum liners) will be entered into the WWIS. The total CPR mass in
RH TRU waste will be tracked and controlled through the WWIS such that the repository limit
on CPR is not exceeded.

2.4.4 Radiation Surface Dose Rate

Land Withdrawal Act Requirement. The LWA defines “remote-handled transuranic waste” as
TRU waste with a surface dose rate of 200 mrem/hr or greater. The LWA prohibits the receipt
of TRU waste with a surface dose rate in excess of 1000 rem/hr, and no more than five percent
by volume of the RH TRU waste received at the WIPP may have a surface dose rate in excess of
100 rem/hr (LWA).

Acceptance Criterion. The external radiation dose equivalent rate of individual payload
containers shall be greater than or equal to 200 mrem/hr and less than or equal to 1000 rem/hr at
the surface of the payload container. The total dose equivalent rate and the neutron contribution
and associated uncertainty shall be reported in the WWIS for each payload container. The WIPP
will track the dose rates and volumes of containers, using WWIS, to ensure that no more than
five percent by volume of the RH TRU waste received at the WIPP has a surface dose rate in
excess of 100 rem/hr.

2.4.5 TRU Alpha Activity Concentration

Land Withdrawal Act Requirement. The LWA defines “transuranic waste” as waste containing
more than 100 nCi of alpha-emitting TRU isotopes per gram of waste, with half-lives greater
than 20 years.

Acceptance Criterion. Payload containers shall contain more than 100 nCi/g of alpha-emitting
TRU isotopes with half-lives greater than 20 years. The TRU alpha activity concentration for a
payload container is determined by dividing the TRU alpha activity of the waste by the weight of
the waste. The weight of the waste is the weight of the material placed into the payload
container (i.e., the net weight of the container). The weight of the waste is typically determined
by subtracting the tare weight of the payload container (including the weight of the rigid liner
and any shielding external from the waste, if applicable) from the gross weight of the payload
container. In the event waste containers (e.g., 55-gallon drums) are overpacked in a payload
container (e.g., in a canister), sites shall sum the individual TRU alpha activity values of the
individual waste containers and divide by the sum of the individual net waste weights (i.e., less
container, shielding, and liner weights, as appropriate) to determine the activity per gram for the
payload container. The TRU alpha activity concentration and its associated uncertainty shall
determined for any radiological characterization method used (i.e., DTC, DA, or NDA) and be
reported to the WWIS.

2.4.6 Radionuclide Activity

Compliance Certification Requirement. The activity of emplaced radionuclides shall be
quantified (DOE, 1996, Section 4).

19



DOE/WIPP-02-3214

Land Withdrawal Act Requirement. RH TRU waste received at the WIPP shall not exceed 23
curies per liter maximum activity level (averaged over the volume of the canister). The total
curies of the RH TRU waste received at the WIPP shall not exceed 5,100,000 curies (LWA).

Acceptance Criterion. The activities and masses of 241Am, 2 SPu, 2 9Pu, 240Pu, 242Pu, 233 U, 234U,
2%, *Sr, and "*’Cs shall be established on a payload container basis for purposes of tracking
their contributions to the total WIPP radionuclide inventory. The activities and masses for these
10 radionuclides, including their associated uncertainties expressed in terms of one standard
deviation, shall be reported to the WWIS on a payload container basis. For any of these 10
radionuclides whose presence can be substantiated from AK information, direct measurement,
computations, or a combination thereof, and for which any measured data are determined to be
below the LLD for that radionuclide, the site shall report the character string “< LLD” to the
WWIS for the activity and mass of that radionuclide; otherwise a value of zero shall be reported.
The total activity and its associated uncertainty shall also be reported and tracked on a per
container basis.

2.4.7 Waste Origin

Land Withdrawal Act Requirement. The LWA limits the WIPP mission to the disposal of
radioactive waste materials generated by atomic energy defense activities.

Acceptance Criterion. The waste must be generated by atomic energy defense activities.
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3.0 RH TRU Waste Characterization Program

The following sections identify the general programmatic requirements for characterizing RH
TRU waste.

3.1 General Program Requirements

This WCPIP identifies the characterization objectives, DQOs, methods of meeting the objectives,
and implementing requirements that must be met by generator sites before they can ship RH
TRU waste to the WIPP. This document prescribes the process and characterization methods
that must be implemented to meet characterization program objectives.

Before characterizing waste for shipment to the WIPP, generator sites must establish a QA
program governing waste characterization activities that meet the requirements of the
DOE/CBFO QAPD. This QA program must be reviewed and approved by CBFO. The QAPD
is the quality management document that identifies federal, state, and industry quality
requirements applicable to CBFO programs. The QAPD specifically establishes the QA
program requirements applicable to this RH TRU waste characterization program, as specified in
40 CFR §194.22.

3.2 Program Documents

The RH TRU waste characterization program includes a hierarchy of documents that will guide
and control characterization activities and QA activities. Figure 2 shows the hierarchy and
relationship of program QA documents.

3.2.1 Waste Characterization Program Implementation Plan

This WCPIP describes the activities to be undertaken by the program and by participating sites to
characterize RH TRU waste in compliance with the criteria in 40 CFR Part 194. The QA criteria
of 40 CFR §194.22 are met by compliance with the QAPD. This WCPIP includes both
management and technical aspects of program implementation as well as data requirements and
characterization requirements that each TRU waste site must meet in characterizing RH TRU
waste intended for disposal at the WIPP.

3.2.2 TRU Waste Site Program Documentation

Each participating TRU waste site shall develop and implement program documentation that
addresses the requirements specified in this WCPIP. This documentation shall include or
reference the appropriate management and technical criteria of the program, as well as
qualitative or quantitative criteria for determining that program activities are being satisfactorily
performed. The documentation shall also include a QA plan that addresses the applicable
requirements of the QAPD.
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Each site’s program documentation shall identify the organizations and positions responsible for
their implementation and reference site-specific documentation that details how each of the
required elements of the program will be performed. The TRU waste site program shall be
described in an RH TRU Waste Certification Plan for 40 CFR Part 194 Compliance that shall be
approved by the CBFO prior to the certification of any RH TRU waste from the TRU waste site.
The required QA plan shall be approved by the CBFO and may be incorporated into the
Certification Plan. Likewise, either or both plans may be incorporated as separate and distinct
sections in existing TRU Waste Certification Plans and QA plans if deemed appropriate by the
participating TRU waste site.

At a minimum, the TRU Waste Certification Plan shall contain the following:

e A description of the rationale for attaining each DQO, including the selection of peer
review, equivalent QA program, or confirmatory testing as methods of qualifying AK
information for each DQO

e A listing of the DQOs, and identification of which methods will be used to assess
compliance with the DQOs, and the rational for the selection of the method(s), including
specific methods of AK qualification.

Prior to the implementation of program activities, standard operating procedures (SOPs) will be
developed for activities affecting program quality. For purposes of the program, the term SOP
refers to any site-specific implementing document. Compliance with SOPs will ensure that tasks
are performed in a consistent manner that results in required information being obtained with the
quality required by the program. The organization, format, content, and designation of SOPs
must be described in the program documentation.

Additional program documents are required for implementation of specific waste
characterization methods. These documents may include:

e Sampling Plans (Section 4.1.5.2)

e Peer Review Plans (Section 4.3.1)

e Confirmatory Testing Plans (Section 4.3.3)

e QAPD Matrices (Section 4.3.4)

e DTC Technical Reports (Section 4.1.3.1)
The applicable program documents must be submitted to the CBFO for review and approval.
The CBFO will also submit the program documents to the EPA for review and approval. Any

waste characterization activities performed prior to approval of the generator site’s program
documents by both CBFO and EPA is “at risk” and may have to be repeated.
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33 Assessment and Oversight

Specific assessment actions will be taken during the program to ensure all parties are adhering to
the requirements of this WCPIP. These actions include periodic audits as well as management
and independent assessments conducted in accordance with the QAPD, the details of which shall
be specified in the program documentation. Corrective actions shall be taken when conditions
adverse to quality are identified. The results of these actions will be summarized in semiannual
reports, nonconformance reports, and audit reports. Through this system of assessment and
response, overall quality improvement of the program will be realized.

Audits shall include management and technical aspects of the program outlined in this WCPIP
and in site program documentation. In addition to audits, management and independent
assessments shall be regularly performed. The goal of these assessments is to improve overall
program quality by focusing on management systems and work processes.

Corrective actions shall be taken if any condition adverse to quality is detected during an audit or
assessment. The cause of any adverse condition, identified by any means, that affects
compliance with the Quality Assurance/Quality Control (QA/QC) requirements specified in this
WCPIP shall be promptly determined and action taken to preclude its recurrence. The
identification, cause, and corrective actions for conditions not complying with the quality
requirements for the program must be documented and reported to appropriate levels of
management.

In addition to approval of this site-specific documentation, generator and storage sites must pass
an initial site certification audit where adequate and effective implementation of these programs
is assessed.

Each TRU waste generator and storage site that is characterizing RH TRU waste to the
requirements of the WCPIP is recertified by the CBFO annually. A recertification consists of
reviewing (if applicable):

e site-specific program documents that are written and approved to the latest WCPIP
e program implementation as determined by a site certification audit
e reports from surveillances conducted during the past year

e performance in shipping RH TRU waste to the WIPP

To ensure that the generator and storage sites comply with the WIPP RH TRU waste certification
program, audits are conducted by the CBFO. An initial audit is conducted at each generator site
performing waste characterization activities prior to the formal acceptance of the waste-stream
profile forms and/or any waste characterization data supplied by site pe