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ABSTRACT 

Department of Energy (DOE) facilities currently store and generate significant quantities of 
mixed wastes- tmxtut&<rfmatttlsconttiii^berth triform art hazardous dtemical 
contamination. These wastes must be managed in compliance with DOE requirements and 
EPA Land Disposal Restrictions. 

To help meet these requirements for low-level mixed wastes, the DOE Office of Waste 
Operations has established The Mixed Waste Treatment Project (MWTP)., The overall goal of 
the MWTP is demonstration of effective treatment of tow-level mixed wastes in a full-scale 
prototype plant. 

The MWTP staff, supported by a technical committee comprised of waste operations 
representatives from Hanford, Idaho, Los Alamos, Oak Ridge, Rocky Flats and Savannah 
River have reviewed the three major DOE data bases, the Integrated Data Base, the National 
Report on Prohibited Wastes and the Waste Management Information System data base 
managed by HAZWRAP. Database upgrades to meet MWTP needs are being pursued by 
field visits to the major mixed waste generators. A reference flowsheet was developed for the 
treatment of low level contact handled mixed wastes. Technology gaps identified by these 
analyses are being used by DOE Waste Operations, and the Office of Technology 
Development to define technology development needs. A brief analysis of options for 
deployment of capabilities to treat mixed wastes at DOE facilities nationwide has been 
conducted. 

Introduction 
Department of Energy (DOE) facilities generate significant quantities of mixed wastes. These 
wastes, mixture of radioactive materials and hazardous substances, are currently held in 
inventory at DOE sites across the complex. DOE'S mixed wastes are generated by operations 
with radioactive materials in association with materials that, when discarded, are designated 
as hazardous wastes. Because of the diversity of DOE'S operations, radioactive wastes may 
be mixed with almost any regulated hazardous constituent Over the years, substantial 
inventories of mixed wastes have accumulated. The DOE supports programs aimed both at 
reducing to a minimum the amount of mixed wastes produced by ongoing operations and at 
treating wastes current inventory. Although waste-reduction measures will eventually 
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reduce the volume of wastes, ongoing operations will continue to generate mixed wastes for 
the foreseeable future. 

DOE facilities must manage their radioactive wastes in compliance with the DOE'S 
requirements for such wastes. These requirements have been established in a series of orders 
and implementation guides.(l,2) Hazardous wastes must be managed in compliance with 
regulations of the US. Environmental Protection Agency (EPA). Both DOE orders and EPA 
regulations specify that mixed wastes must be managed in compliance with both sets of 
requirements. 

The most significant mixed wastes are those containing hazardous materials that are 
classified as land-disposal restricted (LDR) by the EPA. Such wastes are restricted from 
disposal to waste management units until they have been treated as specified in LDR 
regulations. The EPA's LDR rules supplement the DOE's already stringent regulations for 
operations with radioactive materials and for managing and disposing of radioactive wastes. 
To understand the overall regulatory, technical, and facility regulations pertaining to mixed 
wastes, it is therefore necessary to understand both the EPA's requirements for handling LDR 
wastes and the DOE's requirements for managing radioactive wastes. 

EPA's land-disposal restrictions (LDR) for disposal of mixed wastes were promulgated in 
three stages.(3) For some classes of wastes—dioxins and certain solvents (4), and the 
"California list" (5)—the requirements went into effect at the time the regulations were 
implemented (November 1986 and July 1987, respectively). For the remaining classes of 
mixed wastes (first, second, and third thirds) (6), the requirements are set by an EPA ruling 
issued in May 1990. All of the wastes that were originally on the "California List," were 
incorporated into the thirds rules. Depending on the specific wastes, EPA regulations either 
prescribe a specific treatment technology or set a permissible concentration level, with the 
particular treatment technology left optional. The DOE currently does not have the capability 
to treat many wastes covered by the May 1990 ruling. Accordingly, the final ruling 
established a two-year variance from the requirements. At the end of the two-year period 
May 1992, waste-generating facilities either must be employing a treatment or must seek an 
extension of the variance. A maximum of two additional one-year variances may be granted. 
Including the variances, the final deadline for installation of treatment capability is May 1994. 
DOE has submitted a case-by-case application for exfrntion of the variance to HPA. These 
regulatory requirements are discussed further below. 

Normally, the DOE places its low-level radioactive wastes in shallow land disposal facilities 
at different DOE sites. To dispose of low-level mixed wastes beyond the 1994 variance 
deadline, the DOE first must treat the wastes to meet the appropriate Land Disposal 
Restriction (LDR) criteria and to conform to disposal requirements established in the DOE 
order. DOE is actively working to improve the mixed waste stream data quality. For some 
mixed wastes, effective treatment technologies are available. For others, applicable treatments 
have not yet been identified. As the analyses are refined and waste streams and technology 
capabilities become better known, lists of technology development needs can be reduced and 
more sharply defined. To define the need for appropriate technologies and capacities, the 
DOE's Office of Waste Operations has established a Mixed-Waste Treatment Project (MWTP), 
which is responsible for 

• analyzing the status of DOE's mixed wastes by reviewing and upgrading the 
current low-level mixed-waste database 

• examining the pertinent regulatory requirements 
• determining requirements for the final waste form 
• identifying existing and needed technologies for mixed-waste treatment 
• evaluating these technology applications in system studies. 



• further identifying development and demonstration needed for potentially 
applicable technologies 

• evaluating the need for a prototype mixed-waste treatment plant 
The results of the first of these tasks will be the subject of a separate paper at this conference. 
The goal of the DOE'S MWTP is to install effective treatment of mixed wastes in a full-scale 
prototype plant. The present document is a baseline report Its purpose is to define fully the 
basis and objectives of the MWTP. To provide the broadest feasible input, the project's 
technology team was drawn from staff of the Hartford, Idaho, Rocky Flats, Los Alamos, Oak 
Ridge, and Savannah River facilities. Additional participants include the DOE'S Office of 
Technology Development (OTD), Site Operation waste projects, HAZWRAP, and BDM and 
SAIC support contractors. 

Engineering analysis of a full-scale demonstration plant is being used as a means of bringing 
together all the waste stream data and treatment operations to ensure that a complete plant 
can be operated in compliance with established requirements. We believe that the early 
installation of a base treatment capability is the shortest and soundest route to full 
compliance at DOE sites. Implementation of the EPA-prescribed treatment technologies or 
treatment levels for DOE'S mixed wastes would entail either significant modification of 
hazardous waste processing equipment as normally employed or a major effort in preparing 
and prehearing feed wastes. 

The MWTP is a part of DOE Waste Operations overall strategy to develop and put in place a 
capability to treat mixed wastes as required by applicable regulations. This project has been 
established to ensure that the technologies and facilities developed will be brought into 
operation in the shortest possible time and without unnecessary expenditures of resources. 
The Waste Operations organization has committed itself to this route for several reasons 

• to preclude premature design and construction of facilities 
• to avoid duplication of RDDT&E activities 
• to promote standardized construction of treatment facilities 
• to ensure acceptable waste forms. 

In the remainder of this paper we will discuss current regulatory requirements for managing 
mixed wastes, look briefly at the DOE'S current mixed-waste inventory, then discuss the role 
of a demonstration project in meeting national needs, and describe options for installing the 
complete treatment capability.. 

EPA's Land-Disposal Restrictions 
Wastes are characterized as hazardous either because they exhibit hazardous characteristics 
or because they are specifically identified on hazardous-waste lists in EPA regulations. 
Hazardous "characteristic" wastes are those that are considered either ignitable (category A), 
corrosive (category B), reactive (category O , or toxic (category T). The first three categories 
are considered hazardous simply because they display their respective characteristics, for 
which the EPA defines specific tests. Wastes with toxic constituents are considered hazardous 
if the concentration of the toxic constituent exceeds a defined level. "Listed" wastes (category 
H) are toxic wastes that contain specific chemicals of concern, although they may also include 
either characteristic wastes or other substances that render them acutely hazardous. 

In promulgating its land-disposal restrictions on hazardous wastes, the EPA also established 
treatment requirements. These prescribed treatments either eliminate a hazardous 
characteristic or yield a treated residue with acceptably low concentrations of hazardous 
constituents. 



Figure 1 summarizes the strategy available to DOE for managing LDR wastes according to 
DOE Orders and EPA regulations. The following discussion of regulatory requirements and 
treatments is reflected in this figure. 

For characteristic wastes, the EPA-prescribed LDR treatments 
• Eliminate the hazardous characteristic. 
• Reduce the concentration of a toxic constituent in 

- the waste (CCW) 
- a residue of the treated waste (CCW), or 
- an extract of the residue (CCVVE) 

below a specified level 
DOE order 5820.2A and proposed NRC regulations allow for determination that the 
radioactive content of a waste is below the level requiring further concern for disposal. The 
NRC has withdrawn its proposed regulation, and the DOE is in the process of reexamining 
the basis for this exemption. Until these issues are resolved, the routes shown in Figure 1 as 
BRC/Yes are effectively closed for management of treatment residues. 

Solvents and Dioxins 

Solvent and dioxin wastes have been restricted from land disposal since November 8,1986 
(two years after the amendments were passed). 

Solvent wastes from nonspecific sources include some alcohols, ketones, carbon disulfide, 
and chlorinated and hydrocarbon solvents. Dioxin wastes arise rrom manufacturing process 
that produce residual<fd5rophenols and that are expected to produce some quantity of 
chlorinated dibenzo dioxins or chlorinated dibenzo furans as byproducts m the chemical 
reaction steps or in waste destruction. 
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California List 

The second category of wastes consists of those designated as the "California list." 
California-list wastes are those that are regulated by the slate of California but had not been 
regulated by the EPA at the time the Hazardous and Solid Waste Amendments (HSWA) of 
1984 was passed. The California list expands categories of wastes previously regulated, 
including liquids containing corrosives of pH less than 2, free cyanides in concentrations of 
greater man or equal to 1000 mg/l, toxic metal and metallic elements, PCBs in concentrations 
greater than 50 ppm, plus a group of chlorosol vents, organochlorine pesticides, phenoxy acid 
herbicides, and dioxiris and furans. These wastes have been incorporated into the "thirds-
lists under the final rules. 

T h i r d s * Listed Wastes 

Wastes listed as hazardous under part 261 of 40 CFR 261 are divided into three categories. In 
the 1984 HSWA, Congress set a schedule in which the first third of these listed wastes was to 
be restricted on August 8,1987, the second third on June 8,1989, and the final third on May 8, 
1990; hence the "thirds" designation. 

Along with the final one-third (third-third) of these wastes, the EPA issued regulations for 
mixed (hazardous and radioactive) wastes. Because it was understood that a treatment 
capability for mixed waste was not yet available, an extension, or two-year variance, was 
granted. That variance extends until May 8,1992 and may be extended for a maximum of two 
more years on a case-by-case basis. 

Treatment Requirements for LDR Wastes 

The ftial EPA rules for each category of waste establish treatment requirements that must be 
met before the wastes can be placed in land-disposal facilities. When the EPA decides that 
existing capacity to provide the treatment is inadequate, a variance may be granted to allow 
time for installing that capability. 

Three different approaches are taken in establishing treatment standards for these land-
disposal restricted wastes. First, the EPA identifies specific treatment technologies that must 
be used to treat some of the waste before the residuals may be land-disposed. These 
technologies are designated Best Demonstrated Available Technologies (BDAT) for those 
particular wastes. Second, a maximum concentration level is designated for some regulated 
constituents. Any technology that can provide this concentration level is acceptable. A thirl 
approach is a concentration limit established by a leach-test procedure. 

As noted above, DOE regulations permit LDR wastes to be stored until radionuclides decay 
to a level at which they can be disposed of by approved methods. However, Resource 
Conservation and Recovery Act (RCRA) rules mandate one very important additional 
restriction: indefinite storage of LDR wastes is prohibited, and a capability to treat such 
wastes must be installed. 

Regulatory Schedule for Mixed Wastes 

Mixed wastes thai are contaminated with solvents and dioxins, or hazardous wastes on the 
California list, were regulated at the time the final rules for those constituent; were issued. 



The timing of the issuance of the mixed-waste rule by the EPA, coincident with the 3rd-third 
of the listed wastes, has created confusion as to the mixed wastes that are covered by the May 
9,1990 rule-
On issuing the final rule for mixed wastes, EPA stated that 

Regardless if the type of radioactive constituents that these wastes contain (e.g., 
high-lead, low-level, or transuranici, they are subject to (he RCRA hazardous-waste 
regulations, including the land-disposal restrictions. 

Radioactive wastes that are mixed Kith spent solvents, dioxins, or California list 
wastes aresubjecx to the land disposal restrictions already promulgated for those 
hazardous wastes. EPA has determined, however, that radioactive wastes toil! be 
included in the Third Third rulemaking (40 CFR 268.12(c)). Thus, today's rule 
addresses radioactive wastes that contain First Third, Second Third, and Third Third 
wastes.(7) 

As issued, current EPA regulations deal only with the management of newly generated 
wastes; that is, those generated after the effective dale of the final rule. The regulations do not 
address the status of previously generated stored wastes. In light of the DOE'S commitment 
to work off the stored-waste backlog, however, any mixed-waste treatment planning must 
include stored wastes. 

DOE's Policy on Low-Level and Transuranic Wastes 

It is the policy of the DOE to 

manage all Departmental hazardous and radioactive mixed wastes according to the 
requirements of Subtitle C of the Resource Conservation and Recovery Act, and the 
Atomic Energy Act, respectively. RCRA applies to the extent [thatl it is not 
inconsistent with the AEA. The radioactive component of... mixed waste is subject 
to the requirements of DOE 582Q2A.il) 

DOE order 5820.2A provides for treating both transuranic and low-level wastes to ensure that 
disposal facilities will meet the applicable performance objectives. Waste characterization and 
acceptance criteria are also established at each site to ensure that wastes accepted for disposal 
comply with the site's disposal performance assessn.°nt. 

The following key elements of DOE policy on low-level radioactive waste are cited from 
5820.2A: 

DOE low-level waste operations shall be managed to protect the health and safety of 
the public, preserve the environment of the waste management facilities, and ensure 
that no legacy requiring remedial action remains after operations have been 
terminated. 

DOE low-level waste shall be managed on a systematic basis using the most 
appropriate combination of waste generation reduction, segregation, treatment, and 
disposal practices so that the radioactive components are contained and the overall 
system cost effectiveness is maximized. 

http://582Q2A.il


DOEiow-levd waste shall be disposed of en the site at which it is generated, if 
practical, or if on-site disposal capability is not available, at another DOE disposal 
facility. 

DOE low-level waste that contains non-radioactive hazardous waste components 
(mixed waste) shall conform to the requirements of this order, applicable EH Orders, 
and shall also be regulated by the appropriate regional authorities under the 
Resource Conseroationand Recovery Act.(S) 

Requirements for Low-Level and Transuranic Wastes 

Performance Assessment 

DOE low-level waste that has not been disposed of prior to issuance of the Order shall be 
managed to accomplish the following: 

(1) Protect public health and safety in accordance with standards specified in 
applicable EH Orders and other DOE Orders. 

(2) Assure that external exposure to the waste and concentrations of radioactive' 
material which may be released into surface water, ground water,sab, plants and 
animals results in an effective dose equivalent that does not exceed 25 mrem/yr to 
anymmbcrofthepubfcRelcasestotheatmosphcreshallmeetlherequirementsof 
40 CFR 61. Reasonable effort should be made to maintain releases of radioactivity in 
effluents to the generalenvironmentasUna as isreasonablyachievable. 

DOE 5820.2A also requires that waste acceptance criteria for storage, treatment, or disposal 
facilities address the following issues: 

• Allowable quantities/concentrations of specific radioisotopes to be handled, 
processed, stored or disposed of. 

• Criticality safety requirements (waste forms and geometries). 

• Restrictions regarding low-level waste classified for security reasons. 

• External radiation and internal heat generation. 

• Restrictions on the generation of harmful gases, vapors, or liquids in waste. 

• Chemical and structural stability of waste packages, radiation effects, microbial 
activity, chemical reactions, and moisture. 

• Restrictions for chelating and completing agents having the potential for 
mobilizing radionuclides. 

• Quantity of free liquids. 

Waste Treatment 

Identification of treatments that will destroy or fix all of DOE mixed wastes to meet EPA 
standards will require controlled testing and technology demonstrations. 



Treatment facilities for DOE mixed wastes will be required to handle a very broad array of 
waste forms. Such wastes closely resemble the types discussed in Proposed Rule Land 
Disposal f estricbons for Newly Listed Wastes and Contaminated Debris (9) (57FR 958-1042). 
The following categories of debris waste are addressed in this rule: 

Metal objects 
Brick, concrete, rock, pavement 
Glass 
Wood 
Paper, cloth 
Rubber, plastic 

Because it is difficult to measure concentrations in such wastes, or to determine whether 
treatmentisadequate,separatetreatmentstandardsarebeingconsidered. The same 
concerns apply to DOE'S stored wastes, much of which fall into the categories listed above 
but with additional complications. DOE sites wilt be required to handle all of these and oiher 
categories of waste. Waste processing will produce sidestreams, which will offer many 
opportunities forinleractkjns and for support c^CKieoieatnKwt line by another. As process 
residues will require final stabilization, residues from one stream can be used to improve the 
final form of residue from another line. Operation of a full-scale prototype plant will provide 
experience with sidestreams and residues of sufficient size and duration to establish effluent 
characteristics and the operating modes and details of their behavior. 
DOE regulations on managing radioactive wastes read as follows: 

Waste shall be treated by appropriate methods so that the disposal.rite can meet the 
performance objectives stated in paragraph 3a. 

Waste treatment techniques such as incineration, shredding, and compaction to 
reducevolumeandpnoidemorestabkvxaUformsshtdlbeimpUmentedas 
necessary to meet performance requirements. Use of wcste treatment techniques to 
increase the life ofthe disposal facilityand improve long-term facilityperformance, 
by improved site stability and reduction of infiltrating water, is required to the 
extent it is cost effectweXlO) 

Following are additional disposal requirements intended either to improve the stability of the 
disposal site or to facilitate handling and to protect the health and safety of personnel at the 
disposal site: 

(r) Waste must not be packaged for disposal in cardboard or 
fibcrboard boxes, unless such boxes meet DOT requirements and contain stabilized 
void space. For all typx of containers, void spaces within the waste and between 
waste and its packaging shall be reduced as much as practical. 

(b) tVaste must not be readily capable of detonation or of 
explosive decomposition or reaction at normal pressures and temperatures, or of 
explosive reaction with water. 

(c) Waste must not contain, or be capable of generating, quantities 
of toxic gases, vapors, or fumes harmful to persons transporting, handling, or 
disposing of the waste. This does not apply to radioactive gaseous waste packaged 
as identified in (the followingl paragraph. 

(d) Waste in a gaseous form must be packaged at a pressure that 
does not exceed IS atmospheres aiWC. 



(e) Waste must not bepyrophork. Pyrophoric materials contained 
in waste shall be treated, prepared, and packaged to be noninflammableXl 1) 

Additional requirements are established to improve the site stability or to provide for 
personnel safety at the disposal site. 

Final Forms 

DOE requires that final waste forms contain a Tnirumum of free liquid but does not require 
the absence of free liquid: 

Structural stability ofthe waste form and/or package should be such that it can withstand 
normal loads imposed during handling, shipping, and stacking of packages. Stability must be 
such that it does not jeopardize site performance objectives.112) 

LLW [low-kvd waste] consisting of or containing powders, ash, or similar respirable 
particulates should be treated end stabilized, or otherwise contained, to reduce radiation or 
chemical exposure to personnel to acceptable levels during normal staging, transport, handling, 
and disposal. 

Liquid wastes, or wastes containing free liquid, must be converted into a form that contains as 
little freestanding and noncorrosme liquid as is reasonably achievable, but, in no case, shall the 
UauUexceed^percentofthev(iunK^thewastewhen^wasteisinadisposabkconUaner,or 
OS percent of the volume of the waste processed to a stable form. 

These requirements are subject to modification on the basis of site-specific performance 
assessments and therefore cannot be established generically as are the waste treatment 
criteria. 

The DOE's Mixed-Waste Inventory 
As the result of several major efforts over the past few years, a data base on DOE's mixed-
waste inventories is now available. Information on waste characteristics continues to evolve 
as regulations governing waste generation, storage, treatment, and disposal are better 
understood, and ar> regulators and DOE sites reach agreement on the classification of some 
major waste streams. New waste streams are also being identified, and their characteristics 
are still being determined. In this section, we (1) describe previously developed data bases 
that contain information on waste inventories, (2) summarize current waste information, and 
(3) discuss ongoing efforts to improve the type and quality of information available to the 
waste administrator, waste processors, regulators, and technology developers. 

Previous Information on Waste Inventories 

Three national studies, either completed or ongoing, have compiled data on the DOE's 
mixed-waste inventory. The earliest recognized source of waste volume and characteristic 
information, continually updated, is the Integrated Data Base (IDB).(13) Another study, now 
completed, is the National Report on Prohibited Waste and Treatment Options (hereafter referred 
to as the National Report). This report was prepared by the DOE in response to a Rocky Flats 
Federal Facilities Compliance Agreement with the EPA.(W) Based on a survey of DOE sites, 
the National Report identifies mixed wastes and potential treatment facilities. Finally, data in 
the National Report have been incorporated into a data base called the Waste Management 



Information System (WMIS) (15). Data in the WMIS have been extensively upgraded and have 
been used in the "Case-by-Case Extension" activities of the DOE. The following paragraphs 
discuss each of these data sources in more detail. 

T h e Integrated Data Base 

The DOE's Integrated Data Base (IDB) Report provides the "inventories, projections, and 
characteristics of domestic nuclear fuel and radioactive wastes." These data are useful for 
planning and for information but are not adequate for facility selection and design. 

The National Report 

In accordance with the Rocky Flats Federal Facilities Compliance Agreement (FFCA) of 
September 19,1989, the National Report was intended to provide the EPA with specific 
information on the DOE's radioactive mixed wastes. The FFCA required the DOE to prepare 
a comprehensive account of all DOE-generated mixed wastes that are subject to land-disposal 
restrictions (LDR) under the resource Conservation and Recovery Act (RCRA). The data, 
which were collected in October 1989, represent wastes identified at that time as mixed 
wastes, idudinp high-level, transuranic, and low-lf vel radioactive wastes. Because of its 
timing, the study covers solvents, dioxins, and California-list wastes but does not include 
"thirds" waste, which did not come under regulation until May 1990. 

Waste Management Information System Data Base 

The WMIS data base, developed from the National Report and maintained and updated with 
new information, is now considered the best source of information on mixed wastes. The 
data are based on a stream-by-stream identification of wastes stored or generated at each of 
30 DOE sites. The mixed waste data from WMIS are tabulated in Table 1. 

Mixed-Wash; Treatment Prototype Facility 
The MWTP has developed a generic flowsheet. Figure 2, for treatment of mixed wastes. To 
support the flowsheet, operations descriptions were prepared for key processes. These were 
also useful in defining technology applications and development needs. From this basis 
Functional and Operational Requirements have been prepared for the treatment process lines 
and primary support systems. 

These preeonceptual design activities are focused on the potential development of a 
prototype mixed waste treatment facility. 

The MWTP is evaluating potentially applicable technologies and in cooperation with Office 
of Technology Development recommends the appropriate set for the Prototype Facility. 
Analysis of alternatives and interactions among the technology components will be necessary 
to develop a final flowsheet for an integrated facility. The flowsheet-analysis approach will 
enable the design of a Prototype Facility that addresses specific needs at different sites. Site-
specific issues will also define tests to be conducted over a range of operating conditions. 

The ultimate goal of the Mixed Waste Treatment Project is to identify treatment technologies 
and plant capabilities for all sites in the DOE complex. This will establish a firm foundation 
for the DOE to manage mixed wastes in a coordinated manner. 



Table 1 Mixed-Waste Volumes in the WMIS as of 4/1/91. 

Site 

Current Generation Process 
inventory rate rate 
<m3> (nAy) (m 3/y) 

Ames Laboratory 
Argonne National Laboratory—East 
Argonne National Laboratory—West 
Bettis 
Brookhaven National Laboratory 
Colonie Interim Storage Site 
Fermi National Accelerator Laboratory 
Grand Junction Project Office 
IdahoNational Engineering Laboratory 
IT Research Institute 
K-25Sife 
Kansas Gty Plant 
Lawrence Berkeley Laboratory 
Lawrence Livermore National Laboratory 
Los Alamos National Laboratory 
Mound Facility 
Nevada Test Site 
Oak Ridge National Laboratory 
Faducah Gaseous Diffusion Plant 
Pantex Plant 
Portsmouth Gaseous Diffusion Plant 
Princeton Plasma Physics Laboratory 
Richland Site 
Rocky Flats Plant 
Sandia National Laboratory Albuquerque 
Sandia National Laboratory Livermore 
Santa Susana Field Laboratory (ETEC) 
Savannah River Site 
Weldon Spring Site Remedial Actions 
West Valley 
V-12 
Total 

0.10 0.10 021 
0.00 3624 72.48 
7A9 OJ60 1.95 
656 035 136 

15.83 1045 22.88 
38.77 OJOO 338 

2.10 030 0.21 
0.06 039 019 

2599836 3730 267334 
020 130 2.02 

703550 11230 92755 
3.73 2A7 531 
330 ana 0.42 

13420 102JOO 217.45 
323.93 9654 225.47 
40.60 2.00 8.06 

0.00 48.70 97.40 
1217.25 255 127.63 
578.86 36.68 13125 

95-47 530 20.15 
3806.11 274.10 92831 

om O J O I 002 
245550 11830 48155 
8376.68 2989.18 6816.03 

0.00 13630 273.60 
0.14 30.42 6035 
332 0.00 033 

910435 112756 3165.61 
56.05 0.00 5.61 
20.00 130 4.00 

431136 1879.90 419Q.94 
63637.14 705L66 20467.03 
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• The Prototype Facility will provide plant-scale experience with equipment 
configurations and operating practices designed specifically to implement DOE's 
waste-management program 

• Treatment requirements and baseline technologies will be aimed at both 
accumulated and newly generated mixed wastes. 

• System-wide analysis, together with selection of a common technology set, will 
reduce costs of development and implementation. 

• Common technologies will provide a pool of data that will reduce the time 
required for regulatory approval of later plants. 

• Commonality will make treatment technologies applicable to a maximum number 
of plants. 

• A focused approach provides opportunities for uniform evaluations and for 
sharing design and operating experiences among facilities, enabling them to take 
advantage of "lessons learned" in the Prototype Facility. 

. :• The Prototype Facility will establish stream characteristics and process residues, 
I demonstrate different options for combining residues into final forms, and prove 
| conversion processes that produce acceptable forms. 

• Waste-stream data developed by the MWTPwDl help optimize the number of 
treatment plants built and their locations. MWTP technology studies will establish 
capacity ranges for a specific process, and data analyses will define the capacity 
needed at specific locations. 

Options for Deploying DOE Mixed Waste Treatment Capability 

A brief analysis of alternate options for deployment of capabilities to mixed wastes at DOE 
facilities nationwide has been conducted. The purpose of this effort is to assist DOE Waste 
Operations in evaluating the relaUve costs, schedules, and timing of the availability of 
treatment capacity under different scenarios. 

To limit the potentially large number of alternative cases that might be generated, all options 
were based on a single reference case configuration. This reference was established with an 
assumption of the importance of minimizing waste transportation and waste handling. In the 
Reference Case configuration a broadly based treatment capability is installed at those sites 
which already have the majority of the treatment obligation for legacy and newly generated 
wastes. By their geographic distribution, these base load sites become de facto sub-regional 
treatment locations. It is difficult to justify installation of treatment capability for some of the 
small streams at scattered DOE smaller sites. Transportation of these minimized streams to 
permitted facilities at the baseload sites, is assumed to be most practical from the cost and risk 
minimization stand points. 

Installation of treatment capability for waste streams where a significant inventory exists or 
will be generated takes advantage of the economy of scale in facility construction while 
helping o hold net cost and handling risk to a practical minimum. This assumption has not 
been analyzed and will require further study with facility costs and waste characteristics data 
in hand. 



Description of the options analyzed 

Initially fouroptions were analyzed based on concept discussions only. After looking at the 
preliminary results, the cases were modified slightly to take out artificial distortion, and one 
additional case was developed. The cases are summarized in Table 2. 

The key variations in the options were: 
1. Whether DOE Headquarters specified the technologies to be used in the 

facilities. Yes in options 1,3,4, Sc 5. 
2. Whether the Prototype Treatment Facility would be built to lead the 

technology evaluation efforts. Yes for 1,3, & 5. 
3. What fraction of the technology implemented in the plants would be current 

or very near term and what fraction would wait for more advanced 
development. 

4. How the final form is specified, the alternatives are either that all final 
forms are thermal based, 1 & 4, or the final form is established strictly 
based on the disposal site performance assessment, 2 & 3. Case 5 calls for 
performance assessment with a bias towards thermal forms. 

5. How the schedule is dictated or driven. 
These schedule drivers in the options examined include: as fast as real 
conditions will allow; limited by availability of advanced technology; a 
median push with assumed technology availability; these threeoptiotis 
assumed essentially full plant construction for each implementation. 
Additionally two staged options are examined in which current technologies 
are implemented for any treatment processes which can be identified and 
operated separately. 

The fifth option also includes implementation of the first parts of the base load plants 
capability to treat aqueous and pumpable organic wastes based on near term technologies; 
those capabilities would be implemented well before advanced treatments are available for 
the more difficult wastes, wet solids, dry solids, and heterogeneous wastes. 

This options analysis is being used as part of the decision making process for siting the 
prototype facility. Those analyses are continuing; the site has not been selected at this time. 

Table 2. Deployment Options for Mixed Waste Treatment Facilities 

prototype headquarters 
integrated establishes techn 

OPTION facility technologies current advanced final form schedule 

yes yes 90 10 thermal fastest $$ 

no no perf. assess, studied R&D 

yes yes perf. assess, median 

no yes thermal staged 



V yes yes 25 7 perf. assess, staged 

In this report we describe the regulatory environment mixed-waste inventories, and status of 
storage, treatment and disposal facilities. They establish a need for a Mixed-Waste Treatment 
Prototype Facility. The present section draws together these conclusions, and further 
identifies project goals and objectives. 

Suitable methods must be found to manage all DOE wastes effectively through compliant 
treatment and disposal. The costs of establishing complex-wide treatment capabilities will be 
quite high. However, a coordinated national program based upon installation of uniform 
treatment technologies can reduce total R&D and faculty costs while improving operabflity at 
individual sites. 

The MWTP focuses on installing and operating a prototype mixed-waste treatment facility. 
Such an approach carries with it a variety of cost savings. Commonality of baseline 
technologies first proven in a prototype facility will further increase the operabiliry of 
facilities built later. Common technologies also enhance the value of technology exchange 
and sharing of operating experiences, resulting in additional cost savings. Finally, following a 
well-defined development program with prototype facility operations will facilitate final 
permits for subsequent plants. 

Developing and demonstrating supporting technologies will provide data for designing 
prototype processes that will be scalable over a range of capacities to fit site-specific 
installations. The initial plant will provide experience in scaling analysis, design, and 
installation and operation, supporting decisions that will help to improve subsequent 
facilities. 
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