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ABSTRACT

The Waste I[solation Pilot Plant (WIPP) Whaste
Acceptance Criteria (WAC) serve as the primary directive
for assuring the safe handling, transportation, and disposal
of transuranic (TRU) waste generated at Department of
Energy (DOE) sites. The WIPP WAC address fulfillment
of WIPP's operational safety and performance assessment
criteria, compliance with Resource Conservation and
Recovery Act (RCRA) requirements, and preparation of
waste packages that meer all transportation criteria. At
individual generator sites, preparation of transuranic
waste (including TRU mixed waste) for final disposal at
WIPP includes characterizing the waste to meet the
requiremeats of the Transuranic Waste Characterization
Quality Assurance Program Plan (QAPP) and certifying
waste containers o the WIPP WAC and the Transuranic
Package Transporter-Il Authorized Methods for Payloed
Control (TRAMPAC) (NRC 1994). This paper
compares the quality assurance and quality control
requirements specified in the WIPP WAC, QAPP, and
TRAMPAC and discusses the potential to consolidate
activities to comply with the TRU waste characterization
and certification program requirements. Quality assurance
requirements necessary to comply with the WIPP WAC
are discussed, and examples are provided of integrating
waste characterization techmigques with waste cerdfication
requirements in order to optimizce wastc management
operations. Examples include integration of program
elements such as records management, document control,
and audits and assessments at Los Alamos National
Laboratory. “Lessons leamed” through building an
integrated TRU waste characterization and certification
program at Los Alamos National Laboratory are
discussed.
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INTRODUCTION

Prior to issuance of the Transuranic Waste
Characterization Quality Assurance Program Plan
(QAPP) in 1995 (DOE 1995), meedng WIPP WAC
requircments (DOE 1996) was measured mainly by
compliance with site-specific centification plans and relied
primarily on process knowledge to determine whether
waste contaiters iuct the criteris, In contrast, the QAPP
is bated on characterization through nondestructive
testing, including radiography and radioassay, and
chemical sampling and analysizs for homogeneous waste
forms. The QAPP establishes the performance-based
requirements for TRU waste characterization 10 meet the
data quality ohjectives (DQOs) associated with WIPP
compliance programs, including the RCRA general waste
analysis requiternents under 40 CFR 264.13, the RCRA
land disposal restrictions under 40 CFR 268.6 and the
performance assessment under 40 CFR Parts 191 and 194.

The Waste Isolation Pilot Plant (WIPP) wasie
acceptance criteria (WAC) serve as the primary directive
for assuring the safe handling, transportation, and disposal
of TRU waste generated at DOE sites. The WIPP WAC
address fulfilliment of WIPP's operational safety and
performance  assessment  criteria, compliance  with
Resource Conservation and Recovery Acty (RCRA)
requirements, and preparation of waste packages: that meet
all transportation criteria. The WIPP WAC definss
technical requiremnents that waste packages and waste
streams must meet prior to acceptance for disposal at the
WTPP and summarizes the transportation requirements for
shipping transuranic waste. The WIPP WAC not only
defines requiremcnts; it also mandates how the
requitements must be met. This involves complying
with the requirements spefled out in the Transuranic
Waste Characrerizarion Quality Assurance Program
Plan (DOE 1995) and the Transuranic Package
Transporver-II Authorized Methods for Payload Control.
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To comply with the WIPP WAC, QAPP, and
TRAMPAC, individual generator sites (e.g8., Los Alamos
National Laboratory) prepare site-specific documents.
These are:  a transuranic waste certification plan, a tran-
suranic waiste characterization quality assurance project
plan (QAPjP), and a site-gpecific TRAMPAC document.
The relationships between these documents are illustrated
in Figure |. Each generator site tnust also prepare a qual
ity assurance plan (or plans) that document its quality
assurance program(s). Quality affecting processes must
be documented and controlled using procedures that meet
the quality assurance requircments of the Quality Assir-
ance Program Description (QAPD) {DOE 1994} and
some additional quality assurance requirements that are
found in the QAPP, Quality requirements of the
TRAMPAC include those specified in 10 CFR§71,
Subpart H.

EVOLUTION OF TRU
REQUIREMENTS

WASTE DISPOSAL

Construction of the WIPP was authorized by Public
Law 94-187 in 1976. Originally conceived as a “pilot
plant” 1o test and evaluate deep geological disposal of
transuranic waste, WIPP has evolved to become the main
disposal destination for the Department of Energy's
(DOE’3) defense-ralated TRU waste. The regulatory eavi-
ronment in which the WIPP must

cance to the WIPP were the Hazardous and Saolid Waste
Amendments (HSWA) to the Resource Cunservation and
Recovery Act (RCRA) enacted in 1984, The HSWA
established a regulatory program that prohibits land dis-
posal of hazardous wasté unless the waste meels or has
been treated to meet Land Disposal Restrictions (LDR)
standards. The RCRA/ISWA provided EPA Office of
Solid Waste (OSW) and the New Mexico Environment
Department (NMED) full regulatory authority at WIPP.
The only cxception allowed is for EFA 1o determine that
meeting LDR is not required to protect human health and
the environment. This process requires that a No-
Migration Varance Pctition (NMVP) be submiteed by a
paricular facility to EPA/ORIA. The DOE is seeking a
no-migration variance for the disposai phase at WIPP.
The roles of the EPA and state regulatory agencies over
enforcing compliance with environmental regulations
were strengthened by the Federal Facilities Compliance
Act of 1992,

Whereas in 1976 the WIPP was an experimental fo-
cility operating within the self-regulating environment of
DOE with some federal regulations designed specifically
for the WIPP, in 1996 the WIPP is now a radioactive and
hazardous waste disposal facility that must meet federal
and state regulatory requirements and respond to a host of
outside regulators and stakeholders, In owder to satisfy
regulatory requirements, the WIPP must prepare and sub-

operate has also undergone con-

siderable change. The recspon-

sibility for setting standards for QAPD — —-= influences
protecting the environment from defines
releases of radioactive materials T

from unuclear waste repositories *

was agsigned to the U.S. Envi- TRAMPAG
ronmental Protection  Agency TRU Waste . _

(EPA). Because WIPP is the first Ch"g mﬂldon ] WIPP WAC [~ TRI j(ﬁgg'rl_gz:ﬁgpi
facility of its kind, the standards v

that EPA developed were largely ]

WIPP-specific. The Land With- * _
drawal Act of 1992 permanently

wansferred  jurisdiction over the o
withdrawal area of WIPP to DOE e o iaste LANL, TRU Waste LANL TRAMEAE
and formally identified EPA QAP;P Certfication Plan Certification Plan)

Office of Radiation and Indoor Air
(ORIA) as responsible for cenify-
ing compliance of WIPP with
disposal standards under 40 CFR
191 and 194.

Y

Generator
Attachments

!

{n addition to regulations
intended  specifically for the

Quality Management Procedures
Operating Procedures

WIPP, other regulatory changes

took plice during the 1980°s and
nineties.

~IM¥8d L-18D

PLbiL

Of particular signifi- Fig. 1. LANL Waste Characterization, Certification, and Transportation Docament Hierarchy

- 966 -¥

TINVT: A9 INAS



9 /¥ #:1S6¥509S08

mit many dacuments, including a RCRA permit applica-
tion (to the NMED), an NMVYP (BPA/OSW), and a certi-
fication package (EPA/ORIA). Sarisfying these and other
requirements has not only affected the WIPP facility, but
has had dramatic—-and costly—impacts on the DOE genera-
tor sites that intend 1o dispose of waste at the WIPP, The
changes in requirements for generators arc retlected in the
WIPP WAC and associated characterization, certification,
transportation, and quality assurance requirements.

CHARACTERIZATION, CERTIFICATION, AND
TRANSPORTATTON REQUIREMENTS

The WIPP WAC consolidates and summarizes
requirements and criteria that must be met for TRU waste
transport to and disposal at the WIPP facility. The WIPP
WAC references the controlling documents, such as the
TRUPACT-I Certificate of Compliance, RCRA wastc
analysis plan, and QAPP, for detailed information regard-
ing compliance.

The DOE facilities managing nuclear materials must
establish and implement a quality assurance program in
accordance with 10 CFR§830.120. In addition, each site
planning to sent TRU waste 1o the WIPP is zlso respon-
sible for developiug and implementing site-specific plans
and associated quality assurance programs and procedures
that address all activities pertaining to TRU waste chamc-
terization, certification, and transportation, Each program
clement addressed by the WIPP WAC specifies quality
assurance requircements for conducting compliance activi-
ties and obtaining the required infarmation and dara. The
required site-specific documents are a TRU Waste Certifi-
cation Plan, a TRUPACT-I Authorized Methods for Pay-
load Control (TRAMPAC). and a TRU Waste Charac-
terization Quality Assurance Project Plan. These plans,
which may be one document or separate documents xd-
dressing each subject, must be reviewed and approved by
the DOE Carlsbad Area Office (CAO). After approval of
these plans, the CAO will perform audits of the sites to
assess the irnplementation of, and compliance with, the
approved plans. Based upon acceptable results of the
audits, the CAO will grant TRU waste certification
authority and transportation authority to the generator
site. The critcria and requirements are organized under five
major headings: physical properties, nuclear properties,
chemical properties, flarmmable gas generarion, and dama
package. Under each heading, sites must address all re-
quirements for WIPP operational and safcty, transporta-
tion, und environmental compliance. To demonstrate
compliance with cach criterion, sites will use a combina-
tion of administrative controls {e.g., acceptable knowl-
edge). nondestructive techniques (e.g., radiography), and
destuctive  techniques (e.g., sampling and chemical
analysis).

<IMBSd L-1SD
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LANL SITE-SPECIFIC DEVELOPMENT AND
IMPLEMENTATION

The Los Alameos National Laboratory is the third
largest generator of TRU waste in the DOE complex.
The Labaratory currcntly generates approximately 200 m*
of TRU waste per ycar. While LANIL. continues to
generate fransuranic waste, called newly gencrated
transuranic waste, the existinjg inventory of retrievably
stored waste of over 10,000 m” presents the largest burden
for characterization and certilication work off and
transportation to the WIPP. Not only does retievably
stored waste represent the largest portion of inventory; the
characterization processes for thesc wastes are also more
involved and costly. For example, the QAPP requires
sumpling and analysis of retrievably-stored homogeneous
waste streams on a statistical basis, whereas newly
generated waste only requiret sampling once per year or
once per batch.

The Los Alamos National Laboratory has developed a
TRU wasle characterization and certification program to
obtain data necessary to support WIPP compliance
activities as well as to ensure the readiness of a certifiable
inventory of waste for shipment to the WIPP beginning
in 1998. In addicion, the State of New Mexico has issued
a compliance order to the DOE and the University of
California (the curtent Maintenance and Operations
contractor for operations at LANL) that establishes a
schedule for the retrieval of TRU mixed waste currently in
earthencovered storage and a Federal Facilities
Compliance Order that specifies a schedule for the
treatment of TRU mized waste.

A challenge at LANL, like at all DOE TRU wauste
generator and storage sites, is to ensure compliance with
the increasing TRU waste management requirements with
decreasing DOE funding. To meet this challenge, LANL
has developed and implemented efficient programs to
address all WIPP WAC and LANL TRU waste
minagement requirements. The first step invoived
consolidating waste characterization and waste certification
roles and responsibilities, re-evaluating existing
procedures to consolidate overlapping operaions, and
centralizing program reporting and oversight functions.
All required operations were assessed and the cost of
program implementation cvaluated to identify addirional
program needs and establish plans for their development.

This process was initiated when program documents,
including the QAPjP, Sawpling Plan, Cenification Plan,
and TRAMPAC were still under development. Decisions
were made early on to follow the same format for all of
these documents. to adopt the same quality management
procedures, and to combine the Cenification Plan and
TRAMPAC in order to take advantage of utilizing ont

TINVT: AH INJS
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quality assurance plan and reduce repetition of overlapping
WIPP WAC rcquirements.

Alter review of site-specific controlling documents
for consistency. opporninities to consolidate procedures
were identified.  The TRU waste characterization,
certification, and rransportation programs were streamlined
by consolidating relared criteria where possible prior Lo
development of implementing procedures. Through this
process, the procedure for each assay or - analytical
technique could address all applicable requirements,
thereby reducing duplication of effort both in performing
the technique and in managing associated records, For
cxample, radiography may be used to verify the waste
matrix code as specified in the QAPP, to verify the
TRUCON code and payload controls as specified in the
TRAMPAC, and to verify WIPP operational and safety
criteria, such as the absence of free liquids and compressed
gases established by the WIPP Safety Analysis Report.
The time and cost associated with compliance can be
decreased by preparing procedures and Graining staff to
operate the radiography equipment to verify and document
all applicable criteria. Radiographiy can also be used to
obtain waste information in support of other aspects of
the TRU waste characterization and certification prograrm,
such as radioassay measurements and waste sampling. By
coordinating various waste characterization activities, the
Los Alamos Nzpiooal Laboratory is able to more
effectively meet program requirements.

[n addition to assessing and streamlining the
administrative, technical and quality  assurance
componcnts  of characterization and  cenification,
efficiencies related to the configuration of the LANL's
wansurapic waste inventory were also sought.  The
existing TRU waste inventory database was evaluated to
define waste streams and decrease the required number of
samples by minimizing waste stream variability and
maximizing waste stream populatdons where possible,
By compiling acceptable knowledge information, waste
retrieval and gtatistical sampling procedures for visuaj
examination and solidified waste sampling wease
established that included contingencies for the rejection of
wastes requiring additional processing or treatment. In
addition, the schedules for sampling and analysis were
established to ensure the maximum number of samples
per butch, which vesulied in a decrease in the number of
quality control samples required.

CONCLUSIONS

While substantial progress has beent made in petting
waste ready for shipment to the WIPP, much remains to
be done. Revising the generator attachments to meet the
requirements of WIPP WAC Revision 5 will be phased in
during 1996 and 1997. Meeting Revision 5 requirements

~IM8S3 L-1SD
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presents challenges in assessing and changing processes,
and additional expenses for generators within the
Laboratory that continue to generate transuranic waste,
Generalors and waste management personnel arc working
together to develop sweamlined programs for newly
generated and rctrievably stored transuranic waste. For
example, integrating databases and adopting common
procedures where practical are being explored.  The
Laboratory is also developing an electronic tracking
systemn for waste, samples, and data 10 reduce costs
associated with records management, data validation, aml
reporting.

The requirements for geuing waste to WIPP ae
numerous and complex due to the variety of regulatory
entities involved and their differing needs. Consolidating
and/or reducing the number and complexity of thesc
requirements certainly deserves attention.  The Los
Alamos cxperience thus far shows that it is possible to
work within the existing requirements, and sharing
between sites and with Carlsbad will help the enore
program to evolve in a dircction that considers both
regulatory needs and cost efficiency.

The implementation of the Los Alamos National
Laboratory’s TRU waste characterization and certification
program currently supports the characterization of several
waste streamns of homogeneous solids representing several
hundred drums of TRU waste stored in domes at the
Laboratory, the implementation of a newly-gencrated
waste characterization and certification program, and the
initiation of earthencovered waste retricval operarions.
The data from this program will be used to support WIPP
compliance documents, and evaluation of these dam will
also determine 1o what extent they can also be used to
represent TRU waste stored at other DOE sites. If current
plans are fully funded, the Los Alamos National
Laboratory will be ready to ship 4000 to 7000 drums of
TRU waste to the WIPP facility in 1998.
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