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DOE SYSTEMS APPROACH AND INTEGRATION

J. A. Logan
Idaho National Engineering Laboratoryh

EG&G Idaho, Inc.

In this paper I will discuss two topics: the systems approach, which
DOE has decided to use for resolving waste disposal problems in the
management of DOE's low-level wastes; and DOE's intended integration of
activities underway at the waste management systems throughout DOE
facilities.

BACKGROUND

Within DOE facilities, many activities are conducted which result in
generation of low-level waste. These are located in virtually every region
of the United States. Disposed low-level waste thus far accumulated from
such activities totals about 2.3 million cubic meters. This has been
disposed of at more than a dozen widely scattered sites. Six of these
sites are now disposing of most of DOE's currently generated waste. These
are: Hanford, Idaho National Engineering Laboratory, Los Alamos National
Laboratory, the Nevada Test Site, Oak Ridge, and Savannah River (see

Figure 1). About 900,000 m of the total has been buried at the first

four of these (which are arid sites) and about 300,000 m has been buried
at the last two: Oak Ridge and Savannah River (which are humid sites).

3
The combined burial rate at these sites continues at about 120,000 m per
year, and has been rising (see Figure 2).

The current general practice is that the above sites, which have the
larger waste generation rates, operate disposal sites to dispose of their
own generated waste, and they also dispose of smaller quantities of waste
received from other DOE sites (where operation of individual disposal sites
would not be economic).

Within DOE, experience with disposal of solid LLW has been that arid
site disposal facilities appear to have performed well, while humid site
disposal facilities have experienced some waste migration.

DOE's intent, of course, is to operate all its waste disposal
facilities so that public health and safety are not adversely affected. To
ensure that this continues to be the case, activities are underway to
increase use of waste form stabilization and engineered barriers where
appropriate. For the sake of overall economy, these measures are to be
applied as and where needed, through use of the systems spproach.

SYSTEMS APPROACH

The systems approach consists of tailoring the methods used for
managing waste to suit the quantities and characteristics of the waste, and
to do so in a manner that takes into account the characteristics of the
disposal site. An arid site having favorable geologic characteristics may
be capable of providing satisfactory confinement for large quantities of
many waste types without requiring extensive use of waste form
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Location
Hanford Site
Idaho National Lab
Los Alamos National Lab
Nevada Test Site
Oak Ridge Site
Savannah River Site

Approx total
accum disposed vol

360
130
190
200
380
470

Recent approx
annual disposal vol

14
4
5

21
17
25

Approx
remaining
capacity

Large
500
250

Large
Limited*

150

* Additional capacity being developed
85778

Figure ! . DOE si tes disposing of low-level waste.
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Figure 2. Combined burial rate for low-level waste is increasing.
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stabilization or engineered barriers, while a humid site with less
favorable characteristics may not be capable of providing reliable
confinement for a worthwhile inventory of wastes unless the wastes are
modified to improve their stability (including leach resistance), or unless
waste confinement is assisted by engineered barriers.

The following paragraphs summarize the actions that are involved in
applying the systems approach.

Determine the regulatory requirements. All federal (DOE, EPA) and
state guidance and regulatory requirements applying to the site should be
determined - including such matters as radiation dosage limits, water
contamination limits, points of compliance, etc. From these, performance
objectives and points of compliance are established.

Determine the, maximum LLW source ?erm that can be accommodated by the
disposal site with its existing geological/environmental characteristics,
without exceeding the above-determined requirements. Consider a sufficient
range and mix of waste radionuclides so as to encompass all variations that
can be expected in the waste. This will lead to identification of the
radionuclides that present the more severe challenges.

Determine the components needed by the waste management system.
Compare the actual source term contained in the waste requiring disposal,
with the maximum supportable source term. If the source term of the waste
requiring disposal exceeds the maximum supportable source term, then
consider:

o Waste treatment (e.g., solidification) to reduce radionuclide
mobility

o Engineered barriers

o Elimination of some of the waste to be disposed at that site.

Determine the base system's cost. Estimate the total cost for the
overall waste disposal system: treatment, storage, disposal (including the
cost of any engineered barriers), long-term maintenance, etc.

Determine the Preferred T/S/D System, using ALARA and cost-benefit
analyses.

A considerable number of iterations will be involved in applying the
systems approach. These efforts should lead to identification and
implementation of LLW management systems that are consistent with the ALARA
concept and that involve the lowest cost consistent with satisfactory
performance.

INTEGRATION

The current issue of DOE's Integrated Data Base Summary Document
indicates that OOE's overall LLW annual generation rate is on a rising
trend, as previously mentioned. It also indicates that the remaining space



at some DOE LLW disposal sites is small 1n relation to recent disposal
rates. Thase conditions make it attractive to consider rerouting some
wastes for treatment or disposal, and to apply volume reduction treatment
to selected wastes. However, the data in DOE1s Solid Waste Information
Management System (SWIMS) do not contain sufficient specific information to
define the characteristics of each unit of generated waste for the purpose
of evaluating waste treatment options.

The above observations suggest that application of an integrated
approach to DOE LLW management should begin with the following:

o The DOE-wide SWIMS should be modified so that it will provide
characterization of the waste generated by each facility in
sufficient detail -co permit determining its classification and
its prccessability

o A DOE-wide program should be vigorously pursued to reduce the
generation of LLW at DOE facilities

o The above program should also include separating waste streams
and replacing "problem materials," to simplify future waste
treatment and disposal.

Work to implement the above activities has begun with one of the early
steps being preparation of a recommended upgrading for DOE Order 5820.2 so
that it will provide guidance to accomplish these activities. .These
actions will help reduce and define the overall LLW problem, and will
provide improved guidance.

Another action that will help to define the problem is that a formal
listing of all "needs" identified by DOE sites has been prepared, and work
is underway to clearly identify the available resolution methods for each
need (where a resolution method is known to exist). Then, any needs for
which no resolution method is available will be prioritized and appropriate
resolution plans will be established. The document associated with this
action is called the DOE Sites Needs/Resolution Document.

Presently, at DOE Headquarters1 direction, the first edition of DOE's
"LLW Long-Range Master Plan" is being prepared, as a step toward
integration of DOE's LLW management systems. The intent of the first
edition is to provide an overview identifying each DOE site's existing LLW
situation and its plans for future LLW management activities.

There is reason for anticipating that an integrated approach for DOE's
LLW management systems can produce considerable benefits. Work on integra-
tion will disclose how benefits can be derived through concerted cooperative
activities among DOE sites. It is anticipated that these will involve
waste treatment and some disposal at strategically located facilities, to
make optimum use of each site's characteristics and special capabilities.



IMPACTS OF HAZARDOUS WASTE REGULATION ON
LOW-LEVEL WASTE MANAGEMENT

Frances E. Sharpies and L. Dean Eyman
Hazardous Waste Remedial Actions Program

INTRODUCTION

Since passage of the 1984 amendments to the Resource Conservation and
Recovery Act (RCRA), major changes have occurred in the regulation of
hazardous waste. The U. S. Environmental Protection Agency (EPA) has also
greatly modified its interpretations of how these regulations apply to
wastes from federal facilities, including defense wastes from U. S.
Department of Energy (DOE) sites. As a result, the regulatory
distinctions between low-level radioactive waste (LLW) and hazardous waste
are becoming blurred. This paper discusses recent statutory and
regulatory changes and how they might affect the management of LLW at DOE
facilities.

Highlights of the Hazardous and Solid Waste Amendments

The Resource Conservation and Recovery Act of 1976 represented the
first attempt at the federal level to deal comprehensively with the
overall problems of solid waste management in general and hazardous waste
management specifically. In its original form, RCRA imposed
requirements on generators and transporters of hazardous materials and on
owners and operators of treatment, storage, and disposal facilities to
provide "cradle to grave" management of hazardous waste. Minor amendments
to RCRA were made in several Congressional sessions between 1976 and 1984,
but it was not until the Hazardous and Solid Waste Amendments (HSWA) of
1984 that the regulation of hazardous waste was drastically altered. The
following discussion highlights some of the more significant new
provisions of the law and its implementing regulations.

The HSWA represent a severe reaction to the perception that the EPA
had not vigorously pursued implementation of the Congressional intent of
RCRA. The 1984 amendments nearly double the length of the statute and
contain unusually detailed and highly directive provisions that remove
much of EPA's discretion in regulating hazardous wastes. Many so-called
"hammer provisions" require EPA to implement new requirements by certain
statutory deadlines, or a Congressionally formulated regulation will
automatically go into effect.



The most striking feature of the amended law is the much clearer
message it projects that continued reliance on land disposal of untreated
hazardous chemicals is untenable over the long term. The most significant
new provision calls for EPA to determine whether to ban the disposal of
all RCRA-1isted hazardous wastes in landfills. The land disposal ban will
take effect in several phases. As of November 1986, land disposal of
wastes containing dioxins or solvents is prohibited unless EPA determines
that continued land disposal of these substances can be accomplished with
a reasonable certainty that there will be no migration of hazardous
constituents from the disposal facility. Also by November of 1986, EPA is
required to publish a list of all other RCRA wastes divided into three
groups based on hazard and volume of substances and provide a schedule for
making a ban determination for each group. Decisions on banning the first
group of highest priority substances must be made by August 1988, or the
substances are automatically banned. Likewise, the second and third
groups have hammer provision dates of June 1990 and May 1991. In
addition, as of July 1987, the wastes already banned from land disposal in
California are also banned under RCRA unless EPA provides variances.

Other significant new provisions added by the HSWA are the "minimum
technological requirements" for landfills and surface impoundments. New
landfills and impoundments, or expansions of existing ones, will be
required to have double liners and leachate collection systems installed
to prevent groundwater contamination. In addition, existing unlined
surface impoundments must be retrofitted with liners unless two very
limited exemption categories can be met. Applications for these
exemptions must be filed by November 8 of 1986. After that time, no
further requests for exemptions from retrofitting will be accepted.

EPA made it clear that the statutory requirements for double liners
and leachate collection systems would be enforced in its January 1986
proposed rule for implementing the land disposal ban. This proposal,
however, would have established health-based "maximum acceptable
contaminant concentrations" for leachate migration. But by mid-1986, it
appeared that the Agency would probably be forced to withdraw this
proposal and issue a rule literally implementing the statutory "no
migration" standard in response to severe Congressional pressure.
Continued land disposal of untreated chemical wastes is consequently
likely to become very difficult, if not impossible.

Sections 3004(u) and (v) of the amended RCRA contain provisions that
are also likely to have major impacts on the regulated community.
Originally, RCRA applied to active operations at treatment, storage, and
disposal facilities but did not cover inactive units. Releases of
hazardous constituents that occurred in the past or that are occurring now
from inactive units were therefore not in RCRA's jurisdiction. New
Sect. 3004(u) now gives EPA authority to require corrective action for
releases from any inactive or closed solid waste (not just hazardous
waste) disposal unit at a facility that is applying for a RCRA Part B
permit. [Interim status facilities are covered by a similar provision



under Section 300S(h).] The issuanca of a RCRA permit will be contingent
upon completion of the corrective action or at least on the establishment
of a compliance schedule for the corrective action. Section 3004(v) also
gives EPA the authority to require corrective action beyond the facility
boundary where necessary "to protect human health and the environment."

In a March 5, 1986, Federal Register notice (51 FR 7722) EPA addressed
the definition of "facility" for federal installations. EPA determined
that Sect. 3004(u) subjects federal facilities to corrective action
requirements to the same extent as any private facility. Furthermore, EPA
determined that federal facilities are to operate under the same
propertywide definition of "facility."

Finally, a Congressional directive to re-examine the extraction
procedure used to determine the "Toxicity Characteristic" was included in
the HSWA. In response, EPA has proposed a new leaching test and intends
to expand the list of toxic constituents for which the test must be used.
Details of the new test and its implications are discussed below.

LOW-LEVEL WASTE AND THE TOXICITY CHARACTERISTIC

Historical Aspects of the Toxicity Characteristic

One criterion for defining a waste as hazardous under RCRA is if the
waste exhibits the Toxicity Characteristic, which in the past has been
determined using a laboratory test known as the "extraction procedure" or
EP. The intent of the EP was to identify wastes with the potential for
releasing specific toxic constituents when exposed to leaching media
composed of low molecular weight carboxylic acids. These constituents
included eight metals (arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and silver), four insecticides (endrin, lindane, methoxychlor,
and toxaphene), and two herbicides (2,4-D and 2,4,5-T). Toxicity levels
for these substances were set at the National Interim Primary Drinking
Water Standards (DWS), and a generic factor of 100 was used to approximate
the dilution/attenuation expected to occur during migration of leachate to
groundwater. Thus, if any of these substances are present at
concentrations 100 times their respective dr-inking water standards in the
extract of a waste, the waste is defined as toxic and, therefore, as
hazardous.

The EP was designed to simulate a "codisposal" scenario for improper
waste management, that is, hazardous waste being disposed of with
municipal wastes in sanitary landfills. Before 1980 municipal landfills
represented one of the largest sources of groundwater pollution because
they regularly contained toxic industrial waste materials that had been
disposed of carelessly or illegally. The overall goal of the EP was to
provide a means of calling a halt to this particularly serious form of



mismanagement. Implementation of the EP in concert with the listing of
hazardous wastes was supposed to eliminate disposal of industrial wastes
in municipal landfills by clearly identifying what was to be prohibited.

The Toxicitv Characteristic Leaching Procedure

In the HSWA the Congress directed EPA to examine the deficiencies of
the EP and to make changes in it to improve its accuracy for predicting
the leaching potential of wastes when mismanaged. On June 13, 1986, EPA
issued a proposed rule (51 FR 21647) amending the related regulations to
(1) expand the Toxicity Characteristic to include 38 new compounds, all of
which are organic [NOTE: nickel and thallium are also expected to be
included in the final regulations]; (2) apply compound-specific
dilution/attenuation factors generated from a groundwater transport model;
and (3) introduce a second-generation leaching test, the Toxicity
Characteristic Leaching Procedure (TCLP), which has been developed to
address leaching and migration of both inorganic and organic compounds and
to solve operational problems of the EP protocol. The TCLP is based on
research perfQrmed over a 3-year period at the Oak Ridge National
Laboratory 2><;> and simulates more closely than the EP the behavior of
wastes under landfill conditions. Highlights of the differences between
the protocols for the EP and the TCLP are as follows.4

Leaching Medium and DH

The EP used a 0.5-N acetic acid leaching medium made up with
sufficient distilled water to produce a pH of 5. The procedure required
continual adjustments of pH at 15-min intervals for up to 6 h or more.
The TCLP will use a sodium acetate buffer leaching medium for neutral to
acidic wastes, which eliminates the problem of pH adjustments during
extraction. Note, however, that TCLP is also a two leaching fluid system
depending on the pH of the waste being extracted. For moderate to high
alkaline wastes, a 0.1-N pH 2.9 acetic acid solution will be required.

Particle Size Reduction

The EP protocol required particle size reduction for waste that cannot
pass through a 9.5-mm sieve or has a surface area of >3.1 cnr/9' The
TCLP continues this requirement. It is important to note, however, that
the EP allowed the use of the Structural Integrity Procedure, which called
for the pounding of a monolithic waste with "hammer!ike" blows. The EP
was then conducted on the resulting partly broken up sample. The TCLP
protocol does not allow this, but requires particle size reduction, that
is, grinding or milling, for all wastes.
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Cost

EPA states that although the TCLP is expected to be similar to the EP
in cost, the analysis for 38 to 40 additional contaminants will raise the
price of testing with TCLP. EPA's estimates are about $1000 for an
analysis with EP vs $2000 to $4000 for TCLP. To cut analytical costs, EPA
may allow the use of a prescreening test for the TCLP protocol. The
prescreen will consist of a total analysis of the waste, which, if it does
not contain sufficient levels of contaminants to exceed the regulatory
thresholds, need not then undergo the TCLP.

Application of the Toxicitv Characteristic to LLW

Disposal of Lead

Lead is used extensively in the DOE system because of its excellent
ability to attenuate radiation. It has been integrated into many
operations with radioactive materials and wastes, including the packaging,
transportation, and burial of these materials. In fact, data collected by
various DOE contractors indicate that the majority of DOE wastes may
contain lead. When lead-bearing LLW, such as lead bricks and lead
sheets, are subjected to the EP, however, the resulting leachates in
almost Qwery case contain lead levels above the regulatory threshold. And
although items such as leaded glass, leaded gloves and aprons, and similar
materials with durable outer coatings might pass the EP, the requirement
for grinding all test substances in the TCLP protocol is apt to cause even
these materials to fail the test. The result is that most, if not all,
lead-bearing LLW could become subject to regulation under RCRA as
hazardous waste. Operational concerns stemming from this regulatory issue
have already forced temporary closures of the burial grounds at Savannah
River and Oak Ridge, and lead disposal has been banned at the Nevada Test
Site.

The Codisposai Scenario

Oisposal practices that allow burial of materials such as cardboard,
contaminated trash, etc., are likely to produce organic acid leachates in
LLW trenches. This situation also encourages EPA to view LLW sites as
candidates for regulation under RCRA because of the conformity of these
practices to the "codisposal" scenario for waste mismanagement.

Implications of Regulating LLW under RCRA

The possibility that LLW could become widely subject to regulation
under RCRA would have impacts on DOE waste management operations in two



major areas. First would be the necessity to conform to RCRA requirements
governing generation, treatment, storage, and disposal. These would
include, among many others, requirements for permitting, adopting minimum
technology for landfills, monitoring, testing of wastes for hazardous
constituents in leachates, and possibly the need to cope with severe
restrictions, if not a ban altogether, on the disposal of lead-bearing LLW
if no satisfactory method of eliminating the migration of lead leachates
could be found. All of these would certainly entail increases in
operating costs and demands on other resources that must be dedicated to
waste management. Second, regulation of LLW under RCRA may introduce
conflicts with, and contradictions of, well-established philosophies and
approaches to safe handling of radioactive materials. For example, strict
adherence to some RCRA requirements could result in radiation exposure.
These conflicts will necessitate that variances from RCRA requirements be
established for handling of some radioactive materials. Although EPA has
recognized this need, no overall plan for the appropriate variances has
yet been formulated. In addition, the use of solidification, fixation, or
stabilization techniques, which have long been acceptable in LLW
management, is largely negated by the RCRA/TCLP requirement for grinding
of all wastes. Few materials containing listed constituents would fail to
produce leachates above regulatory thresholds when ground, although they
may be highly, stable and inert in the form in which they are actually
disposed.

It should, however, be kept in mind that whether or not LLW is to be
subject to regulation as hazardous waste, it is a near certainty that
procedures for waste management will have to be modified in the future.
Even simply avoiding RCRA regulation will make this true. The presence of
effective leaching media in LLW burial grounds might, for example, be
prevented by segregation and removal of all materials that are likely to
generate low molecular weight carboxylic acids. Use of an arid disposal
environment might also provide conditions that would allow the continued
use of shallow land burial. To ensure that EPA agrees that such
strategies are environmentally acceptable, DOE will probably have to
commit itself to new policies that end practices that may be construed as
"codisposal." Similarly, methods of handling lead that both minimize the
introduction of new lead into the DOE system and that maximize the
potential for its future recycling will probably have to be adopted. For
example, all new lead materials entering the system could be required to
have a strippable coating that could be removed and discarded, allowing
continuing recycling instead of disposal of the lead.5

There is a real need for interagency negotiations to establish
alternative LLW management strategies that take into consideration the
intrinsic characteristics of the waste, the effect of stabilization
techniques, and the actual disposal environment. EPA may have to be
persuaded to accept the use of stabilization techniques and to forego the
requirement for analysis of LLW with the TCLP or, at a minimum, forego the
requirement for grinding of these wastes. The ultimate goal should be to
ensure that the distinctions between LLW and hazardous waste are clearly
maintained so that LLW management activities do not, and need not, require
RCRA permits.
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CORRECTIVE ACTION UNDER RCRA

Statutory Framework for Corrective Action

The HSWA provided authority for EPA to require corrective action at
all facilities either pursuing RCRA permits or operating under interim
status. The intent of the Congress was to correct shortcomings in
existing regulations that allow permits to be issued to operating
facilities without addressing releases of contamination that occurred in
the past or are occurring now from closed units at these facilities.
EPA's interpretation is that all permit applicants must now (1) identify
all solid waste management units at a facility, (2) identify any releases
that have occurred or are occurring, (3) clean up those releases with
appropriate corrective measures, and (4) demonstrate financial assurance
for such corrective measures. The pertinent statutory provisions are as
follows:

Section 3004(u), Continuing Releases at Permitted Facilities - This
section specifies that RCRA permits issued by EPA or the states will
include corrective action requirements for "all releases of hazardous
waste or constituents from any solid waste management unit at a treatment,
storage, or disposal facility seeking a permit ... regardless of the time
at which the waste was placed in such unit." Permits may be issued before
corrective action is completed, but the RCRA permit must contain a
schedule of compliance for the corrective action.

Section 3004(v), Corrective Actions Beyond Facility Boundary - This
section requires that corrective action be taken beyond the facility
boundary where necessary "to protect human health and the environment"
from contamination that has migrated from a facility's regulated and solid
waste management units. Section 3004(v) applies to all permitted
facilities and all landfills, surface impoundments, and waste pile units
that received hazardous waste after July 26, 1982.

Section 3008(h), Interim Status Corrective Action Orders - This
section allows EPA to require corrective action at interim status
facilities. EPA is authorized to revoke interim status for any person
failing to comply with an interim status corrective action order in the
time specified for compliance and may assess fines of $25,000 per day of
noncompliance.

Other Aspects of the Corrective Action Requirements

EPA's authority to require corrective action extends to all "solid
waste management units" at a facility, not just hazardous waste management
units. "Unit" means containers and container storage areas, tanks
(including 90-d accumulation tanks), surface impoundments, waste piles,
land treatment units, landfills, incinerators, underground injection
wells, transfer stations, and waste recycling operations. "Facility"
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means "all contiguous property under the owner's or operator's control."
"Release" is interpreted as it is under CERCLA, that is, any spilling,
leaking, pumping, pouring, emitting, emptying, discharging, injecting,
escaping, leaching, dumping, or disposing not covered by a discharge
permit.

On March 28, 1986, EPA proposed a rule implementing corrective action
that adds new information requirements to applications for Part B RCRA
permits. Owners and operators of facilities seeking RCRA permits will now
be required to submit additional information for all active or inactive
solid waste management units at a facility. For each unit the following
information must be submitted: type of unit, location of each unit on a
topographic map, general dimensions, when the unit was operated, a
description of the wastes that were placed in the unit, and all
information available to the owner or operator on whether or not any
releases have occurred from any solid waste management unit at the
facility. EPA would determine whether there is evidence that there has
been a release from a review of all available information, which
constitutes a Preliminary Assessment. If necessary, a Site Investigation
follow-up may then be required in which the owner or operator may have to
conduct sampling and analysis of groundwater (including installation of
wells), land surface and subsurface strata, surface water, or air where
EPA ascertains that such an investigation is warranted. A Preliminary
Assessment/Site Investigation under RCRA may be followed by various levels
of remedial investigation and possibly corrective action.

Interface With CERCLA Program

Clearly, there are strong similarities between EPA's proposed approach
to RCRA-oriented corrective action and the activities now under way in the
CERCLA program. The similarity in fact brings up an interesting question
with regard to which sites would be considered candidates for treatment
under RCRA instead of CERCLA. Evidently, it is EPA's general policy to
handle as much under RCRA as possible, in the Agency's view, necessary
remedial actions at actively operating facilities would be RCRA, not
CERCLA, sites. EPA has already published a notice that it intends to
reclassify CERCLA sites, including many pf those listed on the National
Priorities List, as RCRA 3004(u) corrective action sites where possible.

For DOE, this may mean that the only "CERCLA" sites left in the system
would be those at facilities that are actually shut down or those few that
contain only radioactive, but not mixed, waste. The positive side of this
is that it might enable DOE to avoid having any of its sites listed on the
National Priorities List. On the other hand, it may also mean that
cleanup, closure, etc., would have to be performed according to RCRA
standards, which are more involved than what might have been required
under CERCLA. (This may, however, be irrelevant, because the CERCLA
reauthorization provisions approved in Congressional conference thus far
apparently require application of RCRA standards for CERCLA cleanups
anyway.) Personnel in the CERCLA program have said that any information
collected for CERCLA would, of course, be applied to 3004(u) remedial
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investigations "to the extent possible," implying that the work that has
already been done may not always be considered adequate for 3004(u)
purposes. Finally, it snould be noted that the reclassification of DOE
disposal sites would represent vet another mechanism by which LLW and
transuranic waste may enter the RCRA regulatory arena.

SUMMARY

The HSWA of 1984 have greatly expanded the universe of what, and who,
is regulated under RCRA. Handling requirements for hazardous waste are
becoming increasingly more stringent, particularly where land disposal is
concerned. DOE needs to begin actively pursuing strategies directed at
keeping the management of LLW clearly separated from wastes that are
legitimately regulated under RCRA. Such strategies would include
instituting systemwide changes in internal management practices,
establishing improved location standards for LLW disposal, and negotiating
interagency compromise agreements to obtain variances from RCRA
requirements where necessary and appropriate.
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SITE OPERATOR NEEDS AND RESOLUTION STATUS

R. Blauvelt
Mound

J. Bradford
EG&G Idaho, Inc.

The ad hoc Waste Operating Contractors' committee was established in

the fall of 1982 at the direction of DOE Headquarters and with some urging

from the Technical Review committee that supports the National Low-Level

Waste Management Program. It was set up as a committee of DOE contractors

only, with nominees for the committee coming from respective field

offices. The committee met for the first time in December 1982 in Las

Vegas, Nevada and has continued to meet semiannually since that date. In

addition to the main committee meetings, the ad hoc has also participated

in five workshops on the subjects of site stabilization and closure,

remedial action on low-level liquid waste disposal ponds, de minimus buried

waste, and classified waste disposal. The committee has also acted as a

resource for establishing several task groups on an as-needed basis to

evaluate' such topics as recycling of contaminated lead and options for

treatment and disposal of mixed waste.

;,iDOE contractor sites which participate in the ad hoc Waste Operating

Contractors' committee activities include Argonne National Lab, East;

Argonne National Lab, West; Bendix; Brookhaven National Laboratory; Feed

Materials Production Center; Fermi National Accelerator Laboratory; Idaho

National Engineering Lab; K-25, Lawrence Livermore National Lab; Los Alamos

National Lab; Mound; Nevada Test Site; Oak Ridge National Lab; Pacific

Northwest Laboratory; Paducah Gaseous Diffusion Plant; Pantex; GE Panelis;

Goodyear Atomic; Rockwell Rocky Flats Plant; Rockwell Hanford; Sandia

National Laboratories at Albuquerque and Livermore; Savannah River Plant;

West Valley Demonstration Project, Y-12 Facility.

The Ad Hoc committee originally interfaced with the National Low-Level

Waste Management Program, and when the Hazardous Waste Lead Program was

developing, Oak Ridge became involved in the interface with that office.
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Yet our committee also has provided some support to the TRU Waste

Management Lead Program in Albuquerque, New Mexico. The original

objectives of the committee, which still hold true, are to assist the

National Programs in their technology development, to assure that the R&D

that is being conducted is meeting the needs of the operators in the field,

to exchange information on site operating experiences and site technology

development activities; to review DOE Orders, guidance and policy

statements, as requested, and to identify site-specific and generic needs

of a technological nature, of an operations nature, or those institutional

issues which may need resolution to allow proper waste management

activities to take place.

For some time the contractors on the committee have been working on

the development of a needs assessment document. This document would, in

hard copy and on a data base, provide a listing of the needs of low-level,

hazardous, mixed, and TRU waste management. There would be needs in the

areas of operations, technology development, and institutional issues, and

would allow needs to be placed into a standard format which would provide

sufficient detail for the appropriate lead program to respond. Through

circulationary view of this "needs" document by other contractors, many of

the site needs may be resolved by work underway or completed at other

sites. To assist the Ad Hoc committee in formalizing the needs assessment

document, Maxima Corporation of Oak Ridge, Tennessee, was contracted. They

prepared, along with assistance from the National Low-Level Waste

Management Program, a list of questions for the contractors to answer with

regard to each of their specific site needs. Questions for defining needs

included the following:

o What is the specific need

o What form should the solution take, for example:

report

hardware

some guidance
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o What is the exact situation from which this need arises

o What is the volume of waste addressed by the need

o What is the current status of any ongoing, completed, or planned

activity addressing the need

o Who is the most knowledgeable person associated with this

activity at your site

o What are the chemical and physical properties of the waste

o How urgent is the solution needed

o Are similar needs existing elsewhere? If so, where?

o And, are resolutions known to be existing, underway, or planned

elsewhere; and if so, where.

Each of the contractor sites has now prepared a needs assessment of

their site and has forwarded it to Maxima for compilation into the draft

document, which will then go out for review. From the initial input,

several needs were identified as generic, and I will review those at this

time. At the top of the list was need for information guidance on mixed

waste treatment and disposal. There were 20 contractor sites that listed

this as a problem. Most urgent is the need for regulatory guidance in

terms of who will have regulatory authority over their mixed waste streams,

what set of regulations will be used to control mixed waste treatment,

storage waste, and disposal. There is clearly a need in the complex for a

mixed waste disposal site. Currently all contractors are required to store

and stage their mixed waste, pending identification of, and permitting of,

a disposal site in the DOE complex. There is also a need to identify

treatment options which would render the mixed waste nonhazardous and allow

the treatment and disposal as strictly radioactive waste.
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A second need which is generic to the system 1s information and

guidance on site stabilization and closure. Contractors want specific

technological information on how to stabilize their sites, what type of

long-term monitoring programs can be established, and how they can

demonstrate successful stabilization and closure of their sites. There is

also a need to identify the influence of chemical waste on closure plans

for disposal sites and what the implications of RCRA and CERCLA are on

these sites due to their hazardous constituents.

The third need identified as generic is in the area of de minimus.

The contractors need some de minimus guidance for onsite activities such

that they can segregate their low-level radioactive waste, which may be

allowed burial at the sanitary disposal facility on their sites. Some

sites anticipate large savings if this de minimus number is established.

There was a workshop held one year ago, in conjunction with this meeting,

and EG&G is preparing to issue a report to DOE Headquarters regarding

guidance for establishing de minimus values at contractor sites. It is

felt that official guidance from Headquarters may be still far off, even

for onsite disposal and offsite, de minimus values seem very distant.

There is also a need within the complex for the development of

treatment specific waste streams. For example: mercury contaminated

sludges, oils, solids, nitrate waste, reactive wastes, metal sludges, and

lead bearing waste. This is an issue which the Ad Hoes raised in the past

and the National Low-Level Waste Management Program has responded with some

tasks at Brookhaven National Lab aimed at solving some of these issues.

Another need identified by several contractors is in the area of waste

mineralization. Contractors are looking for waste minimization techniques

through material substitution or volume reduction and effective training

programs to reduce the amount of waste generated at their facilities. A

number of other needs were identified, such as:

o Cost data on treatment and burial techniques

o Standard methods for ranking sites for remedial action activities
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o Classified waste disposal

o Nondestructive assay and nondestructive examination techniques

o RCRA and CERCLA jurisdicial issues

o Waste packaging and transportation items

o Improved burial practices, and

o Offsite treatment and disposal.

A matrix of contractor responses is shown in Table A. This Needs

Assessment document, when published, will provide a useful document for

budget and guidance activities. It should allow the lead programs to

identify a list of immediate needs in the contractor complex and thereby

focus proper resources upon those needs. It should also provide

Headquarters and field offices with valuable information regarding overall

needs within the DOE complex in the area of the waste management.
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ABSTRACT

Two new low-level waste (LLW) disposal sites for decontaminated

salt solidified with cement and flyash (saltstone) and for conven-

tional solid LLW are planned for SR? in the next several years. An

above-ground vault disposal system for saltstone was designed to

minimize impact on the environment by controlling permeability and

c'iffusivity of the wastefora and concrete liner. The experimental

program leading to the engineered disposal system included formula-

tion studies, multiple approaches to measurement of permeability

and diffusivity, extensive mathematical modeling, and large-scale

lysimeter tests to validate model projections. The overall study

is an example of the systems approach to disposal site design to

achieve a predetermined performance objective. The same systems

approach is being used to develop alternative designs for disposal

of conventional LLW at the Savannah River Plant.

SALTSTOO DISPOSAL

The feed for the disposal process is a concentrated salt

solution of the composition listed in Figure 1. The dominant

chemical species is nitrate, and the dominant radionuclide is 99Tc.

From the beginning of the development program for this disposal

process, the performance objective was to protect the shallow

groundwater from contamination beyond EPA drinking water limits for

public water supplies at the boundary of the disposal site. To

19



achieve this objective and maintain it into the projectable future

required a stablej durable waateform and a protective barrier

around the wasteform. The leaching mechanisms that must be

controlled by the wasteform are diffusion/dissolution and permea-

tion as illustrated in Figure 2. A formulation of 20Z Class H

cement and 80Z Class C flyash was found to give such a tight waste-

form that permeation was eliminated as a factor in performance.

Diffusion and, to a lesser extent, dissolution are the rate

controlling mechanisms for contaminant movement out of the waste-

form, as shown in Figures 3, 4, and 5.

By surrounding the wasteform with a concrete liner or a vault,

as shown in Figure 6, a diffusion barrier is introduced that

decreases the flux leaving the total system according to the

equation shown in Figure 7. For an 13-inch-thick vault, the flux

from the system is reduced by about a factor of 10, and a time

barrier of about 100 years is introduced.

Mathematical models were developed to project the performance

of the total system well into the future, and these are being

validated by large-scale field tests in large lysimeters in which

30-ton blocks of the reference wasteform were buried about three

years ago (figures 3, 8A, and 9).

The long-term performance of the system is shown in Figure 10,

with the relative concentration for comparison being that of trench

disposal of the salt waste without form or protective barrier.

Note that the addition of a clay cap to the storage vaults extends

the performance in time (i.e., delays the impact in the shallow

groundwater) but does not reduce it for long-lived species.

LOB-LKVKL HADIOACTIY1 WASTE DISPOSAL

The same principles that were developed for the saltstone

disposal case at Savannah River can be applied to the design of

disposal facilities for low-Level radioactive waste. A great

advantage in performance is achieved with LLW because of radio-

active decay. The delay factors introduced by wasteform liners
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and clay caps have a large protective effect toward the shallow

groundwater. The dominant mechanism is diffusion if the waste is

fixed in concrete. The performance improvement of a concrete

wastefora compared to waste buried directly in soil is based on the

differences in diffusivity shown in Figure 11. Containment factors

from wasteform and liner for a vault system for LLW are summarized

in Figure 12. The delay and decay factors for a 30-year half-life

contaminant are shown in Figure 13. The overall combined effect of

wasteform, liner, and cap with decay is summarized in Figure 14.

In summary, a vault system for LLW is projected to perform as

a zero release 3ystem for over 100 years, and will show a peak

groundwater impact at about 200 years, which is better than the

performance of old fashioned shallow land burial by a factor of

greater than 101*.
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