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ABSTRACT

Characterization of mixed waste is a required activity for successful waste management. Waste analysis
is necessary to attain proper storage, to treat mixed wastes to meet Land Disposal Restrictions, to prepare
applications for waste treatment permits under the Resource Conservation and Recovery Act, and to assure
that disposal site waste acceptance criteria have been met.

Some of the wastes generated at the U.S. Department of Energy’s Rocky Flats Plant have been
conservatively categorized as mixed wastes. Certain wastes may already meet the Land Disposal Restrictions,
or be radioactively contaminated only. Knowing this information can reduce waste treatment requirements.

Because of the cost and time required to develop waste treatment technologies, accurate waste charac-
terization is vital. Characterization activities need to be incorporated in an implementation model to assist
management in scheduling and tracking critical activities. Such a model has been developed for mixed wastes
at the Rocky Flats Plant which lists and tracks all activities required to achieve compliance with the Land
Disposal Restrictions and disposal site waste acceptance criteria.

INTRODUCTION

As part of a Federal Facilities Compliance Agreement
(FFCA-II) with the Environmental Protection Agency
(EPA), a Comprehensive Treatment and Management Plan
(CTMP) was developed which presents how the U.S. Depart-
ment of Energy (DOE) intends to bring the Rocky Flats Plant
mixed wastes into compliance with the Land Disposal Restric-
tions (LDR) contained in 40 CFR 268 of the EPA regulations.
Additional goals for mixed waste management include com-
pliance with DOE Orders while preparing the waste for ship-
ment and disposal. This includes meeting DOT packaging
requirements and disposal site waste acceptance criteria
(WACQ).

When the Resource Conservation and Recovery Act
(RCRA) was first implemented at DOE facilities, wastes were
classified as either radioactive, hazardous, mixed, or non-ra-
dioactive/non-hazardous based on process knowledge and
limited grab sampling. The purpose for the original classifica-
tion was to meet a 1986 Compliance Agreement and to pre-
pare RCRA Part A and B permit applications.

The initial classification of waste streams was based pri-
marily on process knowledge. This resulted in a conservative
assessment, When hazardous chemicals were known to have
been used in a process at any point in the past, all the resulting
wastes from that process were considered to be mixed wastes.
Since there was no way to prove that molecular levels of listed
hazardous waste constituents were not still present, all addi-
tional wastes produced from the same process facilities were
assumed to be mixed wastes.

This conservative classification of wastes has resulted in
an increased waste inventory which must be managed under
the CTMP. According to the LDR, it is necessary to treat
hazardous and mixed wastes in order to store them beyond
one year, and in order to dispose of them in RCRA land
disposal units (which do not have an approved No-Migration
Petition in accordance with 40 CFR 268.6.)

In a short time, process knowledge of the hazardous
constituents for newly generated mixed wastes improved;
however, the stored wastes still lacked complete information
regarding their hazardous constituents.

Since delisting is the standard procedure for removing a
waste from a RCRA permit application, according to state
regulation, delisting was the first action discussed. The CDH
has authority in Colorado for reviewing delisting petitions, but
it takes a formal public rulemaking to have a petition ap-
proved. This is a time consuming process since it requires
sampling and analysis of the waste in question as well as a risk
assessment to determine environmental and public impact
from all constituents in the waste (not just from the RCRA
hazardous constituents.)

At the present time, EPA and CDH are willing to review
sampling and analysis plans for wastes which are likely to meet
LDR. Future regulatory actions in response to the outcome
of the sampling and analysis cannot be anticipated at this time;
however, significant time and money can be saved if some
wastes do not have to be treated to meet LDR. Only treatment
for meeting disposal site WAC would have to be considered.

COMPLIANCE PATHS

The DOE plan for low level mixed (LLM) waste charac-
terization, treatment, packaging, certification and shipping is
contained in the CTMP which was developed in response to
FFCA-II requirements. The CTMP was submitted to EPA in
June of 1992, and a CTMP Implementation Model (Model)
was developed by Fluor Daniel to provide DOE with a man-
agement tool for costing, scheduling, assigning responsibili-
ties, and tracking compliance against CTMP milestones
addressed in the FFCA-II.

Four compliance paths were identified in the CTMP, and
all are being investigated at this time:

e Path A is the compliance path based on character-
ization for the purpose of identifying wastes which
already meet LDR. Wastes could be delisted via this
path if the results of sampling and analysis indicated
the absence of hazardous constituents. All LLM
wastes will require characterization, but only eleven
LLM wastes are candidates for this compliance path
at the present time.

o Path B addresses commercially available or DOE
planned off-site treatment facilities which could be
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RCRA permitted (and NRC licensed as necessary)
to receive and treat specific LLM wastes.

e Path C addresses the development of waste treat-
ment technologies, and construction and operation
of treatment systems to treat the LLM wastes at the
Rocky Flats Plant.

e Path D addresses the DOE Mixed Waste Integrated
Program in which a centralized treatment facility is
being considered for treatment of all of DOE’s LLM
wasles, not just the LLM wastes from the Rocky Flats
Plant.

IMPLEMENTATION MODEL

The CTMP Model contains a Work Breakdown Structure
(WBS) for each compliance path. The WBS was developed in
accordance with DOE Order 4700.1, "Project Management
System", and includes the regulatory requirements which must
be addressed during the process of mixed waste management.
A process logic was first developed to assure that the WBS
followed an established logical sequence during its construc-
tion. Logic ties were then indicated to assure appropriate
sequencing of activities during their scheduling.

At the highest level of the WBS is LDR Compliance,
other waste management programs, the waste information
system, the waste minimization program and overall program
management. The second level contains activities for compli-
ance Paths A, B, C, D, technology development, treatment
system development, and waste characterization activities.

The goal of the compliance paths is to verify or treat the
LLM wastes to meet LDR and the Nevada Test Site WAC.,
Thus, compliance is not achieved until a waste can be pack-
aged for shipment to the Nevada Test Site, or stored further
in an LDR compliant manner.

CTMP milestones were included in the Model. In fact,
the model was first developed in an unconstrained manner.
Funding and time were included for the present year since this
information was available. In this way, out-year milestones fell
where they were likely to occur. This information was neces-
sary to prepare for negotiations with regulators for changes to
the out-year milestones assigned in the FFCA-II.

The CTMP Model contains a WBS of six levels with
nearly 3,000 elements. (Fig. 1 summarizes the WBS down to
three levels.) The elements have been coded in a manner
which is compatible with the scheduling system used by
DOE’s prime contractor, EG&G-RFI.

Each element has been scheduled and resource loaded.
A Responsibility Assignment Matrix and an Organizational
Breakdown Structure have been integrated with the WBS
elements. In this way, each element represents a work product
and print-outs specify who is responsible for generating that
work product.

Reports related to schedules and costs can easily be
generated from the Model. For instance, reports can be ob-
tained for any time period regarding actions to be performed,
actions completed, milestones met and milestones which will
not be met. Reports can be issued which indicate critical
actions to be accomplished on which future activities depend.

The impact of funding and milestone changes can be
readily assessed and reports can be released showing how
much funding has been spent, how much is left and how much
is still needed for any time period of interest. The impact of
funding changes will indicate which milestones will be de-

layed. This action enables DOE to determine if the proposed
changes should be allowed.

The CTMP Model will generate the first draft of DOE-
required fiscal year work packages, provide input to the re-
spective five year plans, generate compliance progress
reports, supply a justification for changing milestones, and
provide CTMP managers with a tool to measure progress
while identifying activities which are holding up progress.

Activity information can be presented by a waste identi-
fier, by waste groupings, by treatment technologies or by
treatment system. EG&G-RFI indicated a preference for
waste form; therefore, the structure of the print-outs has been
designed to provide this type of presentation. The CTMP
Modelis contained in files generated with Paradox, Primavera
and Lotus software programs which reside on personal com-
puters.

As progress is made on treatment technology develop-
ment, the Model will reflect activity completions through a
simple update process. Key Decision (KD) points were in-
cluded in the Model, thus progress toward any KD point can
be measured at any time.

Model documentation for decisions regarding selection
of treatment technologies can be readily generated since a list
of assumptions was developed along with the Model. As a
result, changes to the Model and to the assumptions on which
it is based are recorded and retained.

INTEGRATION WITH CHARACTERIZATION

The CTMP Model addresses the steps required to pro-
vide characterization of the LLM wastes as needed for all
compliance paths. For instance, waste information is needed
by the scientists developing the treatment technologies. The
scientists need to measure the success of a technology in
meeting one or more of the goals of the CTMP.

Information is needed to determine if any of the LLM
wastes already meet LDR, and only need treatment to meet
the WAC. When a LLM waste meets LDR, it can be stored
as LDR compliant waste until it can be certified and prepared
for shipment to a mixed waste disposal site when one is open.
Waste information is also needed to prepare a RCRA permit
application for operation of the mixed waste treatment sys-
tems in accordance with 40 CFR 264.13(a).

Since information on the LLM wastes is needed at differ-
ent times for different purposes, a flow diagram for LLM
waste characterization was developed (See Fig. 2) The flow
diagram served as the underlying logic for development of the
WBS levels below the waste characterization block on the
CTMP WBS. The elements assigned to this section of the
WBS assure that waste characterization information is ob-
tained in support of all compliance paths.

The flow diagram is specific to Rocky Flats and includes
the steps for budgeting, methods development (where
needed), sampling and analysis plan preparation, regulatory
reviews (including reviews by CDH and EPA, and approval
by the disposal site operator,) development of analytical lab-
oratory capability, data validation, report preparation and
submission of information to the various organizations in need
of the information.

The resulting WBS elements will be scheduled and cost
estimated in accordance with historical experience. From this
data, schedule impacts from delayed characterization activi-
ties will be readily obtained.
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Schedule flags for required waste information have been
added to the CTMP WBS. In this way, each print-out of
schedule activities will indicate that characterization informa-
tion is needed at a particular point in time. If the information
is not supplied, a schedule delay will occur. Such delays can
be projected by the Model and justifications for proposed
schedule changes are provided to the CTMP program man-
ager.

< The flow diagram for characterization and the need for
different types of waste information made it apparent that
certain LLM waste forms should be characterized first. In
fact, a priority list for waste characterization was developed
by those individuals who needed LLM waste information.

The priority list for characterizing LLM wastes was based
on fourteen factors which reflected the concerns of various
CTMP participants. These factors included: waste matrix,
degree of homogeneity, generation rate and volume, volume
in inventory, proposed compliance path, existing analytical
data, available process knowledge, number of sampling plans
required, proposed treatment technology and system assign-
ments, available methods for analysis, and EPA hazard codes.

The final priority ranking was most influenced by cost
benefit, time and volume considerations. Sampling and anal-
ysis plans are now being developed for the highest priority
LLM wastes.

CONCLUSION

Development of a CTMP implementation model pro-
vides the program manager with a tool which integrates the
scope, schedule, responsible organizations and individuals,
and the resource requirements of a complex waste manage-
ment program. Such a model enables the CTMP program
manager to assess impacts from changes in funding and sched-
ules. The Model provides expenditure forecasts, provides
work package information, allows tracking of progress, and
justifies establishment of achievable compliance milestones.

The Model integrates the characterization activities with
a schedule to provide the CTMP program manager with a list
of critical activities which must be funded and accomplished

immediately. This is the first step in coordinating the actions
required by many organizations to achieve the ultimate goal
of disposing of the LLM wastes.
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LIST OF ACRONYMS
EPA Environmental Protection Agency
CDH Colorado Department of Health
CTMP  Comprehensive Treatment and Management Plan
DOE Department of Energy
DOT Department of Transportation
FFCA  Federal Facilities Compliance Agreement
KD Key Decision (points)
LDR Land Disposal Restrictions
LLM Low Level Mixed Waste

MODEL CTMP Implementation Model

NRC Nuclear Regulatory Commission

RCRA  Resource Conservation and Recovery Act
WAC = Waste Acceptance Criteria

WBS Work Breakdown Structure




