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INTRODUCTION OF WASTE STREAMS

Since the beginning of the operations at Argonne National
Laboratory, from the period, roughly five years after the end
of World War II up to the present, large quantities of
radioactive mixed waste (RMW) have been generated. Due to the
variety of experiments, this waste j.s composed of a large
number of chemical compounds and radionuclides. For example,
Building No. 200, dedicated entirely to chemistry encompasses
an area of roughly six acres or slightly less than 300,000
ft2. (27,000m2).

There are also Chemical Technology, Biology, and other
buildings dedicated to high-energy physics and research, which
are also major generators of radioactive mixed waste (RMW).

There are several sources of RMW which, in the past, were
collected at waste tanks and/or sludge tanks. They were
eventually pumped out by special pumps and processed in an
evaporator located in the waste operations area in Building
No. 3 06. Some of this radioactive mixed waste represents pure
elementary mercury. Comments by the workers responsible for
the cleanup of the original suggest "buckets of pure mercury",

jnercuryT1' probably left over from broken monometers and
thermometers. These cleaning tanks must be manually cleaned ap
because the RMW material was too dense to pump with the
equipment in use.

The four tanks being discussed here are located in
Building No. 306. They are the Acid Waste Tank, IMOX/FLOC
Tanks, Evaporation Feed Tanks, and Waste Storage Tanks. All
of these tanks are characterized and handled separately. This
paper discusses the process and the requirements for
characterization and the associated paperwork.

DOE ORDERS PREVAIL

In order to begin the process of storage disposal RMW,
DOE Order 5820.2A, entitled Radioactive Waste Management,
dated September 26, 1988, must be followed. This DOE Order
states specifically that Westinghouse Hanford Company located
in Richland, Washington is the only available source of
storage to Argonne National Laboratory-East, which is located
near Chicago, Illinois.

AUDIT REQUIREMENTS

In order to discuss the possibilities of shipping waste
to WestinghouEje Hanford Company for storage, Argonne National
Lab was required to invite auditors from Westinghouse Hanford
Company to perform a complete audit. After ANL-E passes the



audit, we can be certified to ship both low-level waste (LLW)
and rmw to Westinghouse Hanford Company.

The first process was LLW, from a Decontamination &
Decommissioning project. Beginning in late May 1992, Argonne
National Lab was approved by Westinghouse Hanford Company to
ship both LLW and RMW to its facility: in the case of LLW for
burial, and in the case of radioactive mixed waste, for
storage.

This audit process must be repeated on an annual basis,
and thus, in May 1993, Argonne National Laboratory was again
audited. The 1993 audit was called an assessment and included
some training. Argonne has maintained its level of quality
assurance as well as 100% sorting inspection and continues the
same relationship with Westinghouse Hanford in regard to LLW
and RMW certification.

CHARACTERIZATION

The specific process for shipping the RMW from the
various tanks starts with a complete characterization of the
waste constituents, as well as various radionuclides.
Included is the Toxicity Characteristic Leachate Procedure
(TCLP) , an expensive process which must be done before various
forms are completed. The request for a shipment of RMW is
really a request for storage. _-,

It is important to point out here that RMW storage
facilities vary in size; the storage facilities at Hanford,
Washington comprise an area which could easily accommodate
four or five soccer playing fields. The facilities are large,
well maintained, and are new buildings. Without access to
Hanford, ANL-E would have a difficult time disposing of mixed
waste elsewhere within the DOE system.

PLANNING FOR THE SHIPMENT

The process starts with a Waste Storage Disposal Request
(WSDR) form (Appendix I) , which must be completed before
requesting a Storage/Disposal Approval Record (SDAR) (Appendix
II).

The WSDR is filled out for each waste stream. Then,
after internal discussion and review by the Westinghouse
Hanford personnel, the SDAR is sent through normal channels,
passing from the DOE-Richland Operations Office to the DOE-
Chicago Operations Office, to the DOE-Argonne National
Laboratory Area Office, to Waste Management Operations at
Argonne National Laboratory through the Environment and Waste
Management Program. The approval process appears to be



somewhat cumbersome, although it provides a pathway to
determine future disposal requirements at the Hanford
facility, as well as several control points.

Once the SDAR is received by Waste Management, the
planning for converting a mixed waste sludge into an
acceptable solid mixed waste can begin.

The packaging involves a DOT 7A Type A Specification 17C
galvanized 55 gallon drum (1) . In addition, the packaging
system requires a secondary containment for liquid RMW in the
form of absorbed sludge. The secondary containment must be a
90 mil high density polyethylene (HDPE) rigid liner. In
addition, a small amount of liquid absorbent must be placed
between the 90 mil liner and the drum. The certified
absorbents identified by the Westinghouse Hanford Company are
found in a well documented book (2).

MARKING AND LABELING

The SDAR also provides the necessary information on
marking and labeling. In our case, after RMW was placed in the
drum and inside the liner, we felt it advisable to invite a
member of the Westinghouse Hanford Company group, which
specializes in labeling and marking, to visit our Laboratory
and review our work.

The marking and labeling requirements are outlined on
the SDAR. In addition, we closely followed the guidelines of
the U.S. Department of Transportation (DOT), Regulations for
Marking and Labeling (3) and the Washington State Dangerous
Waste Regulations (4) . The labelled drums are shown in figures
1 and 2.

DOCUMENTATION FORMS

The next step for shipment is the preparation of
documentation forms. Both a Low-Level Waste Storage/Disposal
Record (LLWSDR) (Appendix III) and a Radioactive Mixed Waste
Attachment Sheet (RMWAS) (Appendix IV) are required prior to
shipment.

The next documentation step is the Preparation of the
Storage Record, which is necessary only for RMW. In the case
of LLW, a burial record is needed and is somewhat easier to
complete.

The complexities of characterization and shipping of
chemical (hazardous) waste can lend themselves to a
frustrating experience. It involves not only a higher level of
difficulty than often imagine, but it takes far more time than



anticipated. The shipping papers include a Uniform Hazardous
Waste Manifest (Appendix V) . These records are extremely
difficult to prepare and to be accurate. The Straight Bill of
Lading (Appendix VI) also has attachments: (1) Land Disposal
Restriction Notice; (2) a list of radionuclides; (3) a list of
the external radiation; (4) U.S. Department of Energy
Instructions regarding controls for radioactive shipments
consigned as Exclusive Use (sole use or full load); and (5)
ANL-E Emergency Response Guide No. 62.

The protocol involves calling Westinghouse Hanford
Company, notifying them that the shipment has left ANL-E, and
asking the truckers leaving with the RMW when the shipment is
expected to arrive at its destination. Normally, the
information is faxed to an individual who will handle
coordination at the Westinghouse Hanford TSD site.

CONCLUSION

From start to finish it took slightly over nine months
from the initial request to final storage of this RMW at
Richland, Washington. The documentation phase of this
shipment required approximately 120 person-hours. Plan ahead
and start early.
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Abstract

The experience outlined in this paper will provide the uninitiated with some practical insight on the preparations
required to obtain permission to ship mixed waste from ANL-E to Westinghouse Hanford Company (WHC) located in
Richland, Washington.

Since this material is generated within a DOE operated Laboratory, all procedure require that DOE orders be
followed. In this example the source of the mixed waste was a waste matrix representing sludge, not solids, from
several storage tanks, including acid waste tanks, IOMEXIFLOC tanks, evapotationfeed tanks and waste storage tanks.

In order to ship mixed waste to Hanfordfor storage by Westinghouse Hanford Company, ANL-E was required to pass
a full scale audit and prepare a request for a WHC Storage Disposal Approval Record (SDAR). The requestfor SDAR
required complete characterization of all radioactive isotopes and the hazardous constituents. Many of the wastes were
land ban and included D, F, &W waste codes.

The types of packaging presentation will discuss the history of their proper procurement through the special treatment
to turn a sludge into a shippable and acceptable solid, prior to sending the truck out of the gate.


