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ABSTRACT

Environmental restoration activities executed by the US Army Corps of Engineers (USACE) often require that large volumes of material (primarily soil) with low specific activity be disposed off-site.  A significant portion of the budget for these types of restoration activities will be consumed by the cost of transportation, treatment (as necessary), and final disposition of this material at a waste disposal facility.  In an effort to foster competition among disposal facilities when establishing unit disposal rates, preclude overall disposal facility capacity limitations, and reduce or eliminate transportation congestion which may result in schedule delays, USACE has explored alternate disposal of low specific activity material.  The term alternate disposal, as considered by USACE, means disposal of waste containing residual radioactive material at a facility not licensed by the US Nuclear Regulatory Commission or an Agreement State.  Alternate disposal includes reprocessing of the material for its beneficial resources at licensed facilities.

After conducting independent research of the technical, legal, and practical aspects of alternate disposal, USACE concluded that there are a number of facilities that are licensed or permitted to accept most of these wastes.  Use of such facilities will permit disposal or recycling at significant cost savings to the taxpayer while still achieving protection of human health and the environment, as well as compliance with applicable laws and regulations.

This paper is a discussion of alternate disposal including procedural requirements, regulatory authorities, procurement actions, and savings.

INTRODUCTION

The US Army Corps of Engineers (USACE) provides comprehensive environmental restoration services for the Army and for other federal and state agencies.  USACE executes hazardous, toxic, and radioactive waste cleanup projects from the earliest stages of investigation and study, through remedial design and remedial action, to site closeout and long-term monitoring.  With a goal of being stewards of taxpayer funds while pursuing the responsible protection of human health and the environment, USACE strives to complete its projects in the most timely and cost-effective manner.

Many of the environmental restoration activities executed by USACE have involved the off-site disposal of large volumes of soil-like material with low specific activity (i.e., average activity less than 2000 picocuries per gram [pCi/g]).  Until recently, USACE has not had an established agency policy specifically regarding disposal of such low level radioactive waste, other than to comply with all applicable laws and regulations, and to ensure the protection of public health and the environment.  Recognizing the negative impact of limiting disposal options to a single facility, USACE has proceeded to evaluate and to define types of waste materials, the legal authorities which govern these materials, and the range of potential disposal sites which are approved to accept these types of materials.  This approach was intended to ascertain if competition could be secured for the disposal of low specific activity material, while remaining fully in compliance with all laws and protecting the public interest, both from the health and fiscal perspectives.

USACE implemented this investigation by coordinating with the US Nuclear Regulatory Commission (NRC), the US Environmental Protection Agency (EPA), a number of state environmental and/or nuclear regulatory agencies, and private facilities.  After conducting independent research of the technical, legal and practical aspects of this issue, USACE has determined that there may be a number of facilities available to accept most of the different types of radioactive waste from its sites.  USACE has, therefore, decided to pursue alternate disposal for certain radioactive and hazardous waste types.  The term alternate disposal, as considered by USACE, means disposal of waste containing residual radioactive material at a facility not licensed by the NRC or an Agreement State.  Alternate disposal includes reprocessing of the material for its beneficial resources at licensed milling facilities.

CHARACTERIZATION

The low specific activity material which is known to be present, or likely to be found, at USACE managed sites falls within a variety of definitions established in federal statutes and regulations.  Most commonly, the material to be disposed by USACE is defined as naturally occurring radioactive material (NORM), 11(e)(2) byproduct material, or low level radioactive waste (LLRW).  

Whenever any materials are to be sent off-site, USACE must comply with all laws and regulations which apply to transportation, processing, treatment, storage or disposal of the materials as part of the responsibility for execution of cleanup of hazardous substances under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).  USACE must characterize the materials, to determine which laws and regulations apply to the types of materials present, and to ensure that they are managed, treated, recycled, or disposed in compliance with those laws and regulations. 

An essential part of the characterization process is to gather, review and evaluate historic process information.  The definitions of Atomic Energy Act regulated materials depend not only on a laboratory analysis of the materials, but also on whether the materials were processed, when processing occurred, and what was the primary purpose of processing.  Determining if a waste is characteristic and/or listed hazardous waste depends on contaminant concentrations and how the waste was generated, as well as the process which generated the waste.  For both Resource Conservation and Recovery Act (RCRA) listed waste and 11(e)(2) byproduct material subject to NRC licensing, the date of the processing and disposal activities can be a major factor in determining regulatory jurisdiction.

LEGAL STATUS OF WASTE TYPES AND REGULATORY AUTHORITIES

AEA Regulated Material

The Atomic Energy Act (AEA) as amended (42 U.S.C. 2011 to 2297g-4), establishes regulatory authority, exercised by the NRC, over certain activities involving a number of the types of radioactive materials, but not all.  For example, the AEA governs the ownership, production, and distribution of special nuclear material.  The NRC has promulgated regulations for issuing domestic licenses for special nuclear material at 10 CFR Part 70.  The AEA governs the mining, processing and distribution of source material.  The NRC regulations for issuing licenses for source material are located at 10 CFR Part 40.  These include licensing for, and standards relating to, onsite disposal in piles of mine tailings or wastes resulting from source material production, at Appendix A.  The AEA also governs the management and distribution of byproduct material, including the management of disposal sites.  The NRC regulations for licensing of the management of byproduct material are at 10 CFR Parts 30, 31, 32 and 33.  This includes both 11(e)(1) material, which is material yielded in or made radioactive by exposure to the radiation incident to the process of producing or utilizing special nuclear material, and 11(e)(2) material, which is the tailings or wastes produced by the extraction or concentration of uranium or thorium from any ore processed primarily for its source material content.  Low-level radioactive waste disposal is governed by the AEA, which provides that it is radioactive material which is not high-level radioactive waste, spent nuclear fuel, or 11(e)(2) byproduct material, and is classified as such by the NRC. 

Non-AEA Regulated Material

Other types of low specific activity material which will be disposed off-site by USACE are not regulated by the NRC under its AEA authority.  These types include NORM, and, in some cases, 11(e)(2) byproduct material.  Some of the materials from USACE sites which will be disposed off-site fit the definition of 11(e)(2) byproduct materials.  These sites were operated by contractors for the Manhattan Engineer District or the Atomic Energy Commission during or after World War II (into the 1950's in some cases) to process ores to extract uranium in support of the nations atomic weapons program.  In response to questions from USACE, the NRC stated in writing that no NRC license is required for USACE or its contractors to handle these historic radioactive materials, and, further, that no NRC license is required for off-site disposal of these materials.  This determination is based on the fact that the AEA 11(e)(2) definition of byproduct materials subject to AEA regulation was not enacted until 1978 as part of the Uranium Mill Tailings Radiation Control Act (UMTRCA), Public Law 95-604.  The regulatory jurisdiction over 11(e)(2) materials now exercised by the NRC is not deemed to be retroactive to materials processed prior to the November 1978 date of the law creating this jurisdiction.  The NRC advises that neither an NRC license nor an Agreement State license (issued pursuant to authority delegated under the AEA) is required for handling the materials from the specified sites, and therefore no NRC or Agreement State license is required for disposal of the materials from the sites.  The NRC also stated that it would not object to the disposal of FUSRAP waste materials which are pre-1978 11(e)(2) byproduct materials at RCRA Subtitle C hazardous waste management facilities, if such disposal is in compliance with applicable state law.  In further clarifications with the NRC, this jurisdictional limitation applies to all pre-1978 MED or AEC uranium or thorium milling sites, or sites with materials, which are byproducts of processing from those sites.  Thus, gathering all available historical documents regarding activities at the site to determine the origin of the radioactive materials which are present is critical to correct characterization of the materials for disposal purposes.  In addition, the NRC has clarified in discussions that the determination of lack of regulatory jurisdiction due to the prospective application of UMTRCA does not change the proper characterization of the materials as 11(e)(2) byproduct materials.

POTENTIAL DISPOSAL FACILITIES
USACE has investigated several types of facilities for the disposal of its AEA and non-AEA regulated low specific activity material.  The facilities examined were licensed LLRW disposal facilities, licensed source material mills, licensed and permitted mixed waste facilities, and RCRA Subtitle C permitted facilities.

For AEA regulated material (including LLRW, source material, special nuclear material, post-1978 11(e)(2) material, and mixed waste), USACE has determined that a number of options are available.  These include licensed LLRW disposal facilities as well as licensed source material milling facilities where the material may be reprocessed for its beneficial resources and/or deposited in a tailings impoundment.

For non-AEA regulated material with low specific activity (including NORM and pre-1978 11(e)(2) material) disposal options may include RCRA Subtitle C permitted facilities.

Table 1 is a summary of the information that was gathered through facility literature research, discussions with facility personnel, and discussions with state regulators.  Table 1 should not be considered as inclusive (i.e., containing the only possible facilities/companies that may have a capability to accept these types of wastes).  The table is a representative sampling of the most likely types of disposal facilities which may receive USACE low specific activity material
Table 1.  Potential Disposal Facilities for Low Specific Activity Material
Facility
Pre-1978

11(e)(2)


NORM
Source Material
Special Nuclear Material
LLRW
Pre-1978

11(e)(2)

& HW
Mixed Waste

Envirocare, UT
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Laidlaw Facilities

(SC, OK, CA)
Yes (1)
Maybe
Maybe
No
No
Yes (1)
No (2)

Chem Nuclear Barnwell, SC
Maybe (9)
Yes
Yes
Yes
Yes
Yes (3)
No (3)

Nevada Test Site
No (4)
No (4)
No (4)
No (4)
No (4)
No (4)
No (4)

US Ecology

Facilities (WA, NV, TX)
Yes (1)
Yes
Yes
Yes
Yes
Yes (1)
No (2)

DOE Hanford, WA
No (5)
No (5)
No (5)
No (5) 
No (5)
No (5)
No (5)

Waste Control Specialists, TX
Yes (1)
Yes 
No
No
No
Yes (1)
No (2)

Envirosafe of Idaho
Yes (1)
Yes (6)
No
No
No
Yes (1)
No (2)

Dawn Mining, WA
Yes
No
No
No
No
No
No

Rio Algom 

Mining, NM 
Yes (8)
No
Maybe
Maybe
No
No
No

White Mesa Mill, UT
Yes (8)
No
Maybe
No
No
No
No

NOTES for Table 1:
(1) The radioactive waste is not NRC regulated and the material meets the facility permit restrictions and is approved by the state regulators to be disposed in the facility.  

(2) Mixed waste by definition is NRC and EPA regulated waste.  This facility(ies) may accept commingled  RCRA hazardous waste and radioactive material that is not NRC regulated subject to the facility permit requirements.

(3) Radioactive waste must be rendered non-hazardous for all RCRA characteristics of hazardous waste prior to shipment to Barnwell and cannot be a RCRA listed hazardous waste.

(4) Nevada Test Site currently accepts waste classified as DOE defense related.

(5) Hanford accepts DOE non-defense related waste.

(6) A letter from the state of origin may be required to accept waste for disposal.  The facility currently has a 0.15milliR/hr on package surface limitation on all waste.

(7) DOE is to take ownership of site after decommissioning.  This future liability may impact whether the facility could accept pre-1978 11(e)(2) material for alternate feed processing.  A license amendment may be necessary.

(8) The state of South Carolina currently does not license the facility to accept 11(e)(2) material since the state does not have an agreement with the NRC on 11(e)(2).

Some disposal facility personnel cautioned that their responses were to be considered preliminary and are based on the waste acceptance criteria of their operating permit/license.  Definitive answers would require an audit of the actual material intended for disposal, followed by approval from the facility’s regulatory agency.  It is evident that each facility has a unique operating permit/license and waste acceptance criteria that are too detailed to capture in Table 1.  Each environmental restoration project will require a site-specific evaluation of the waste material to determine disposal options.

Note that the waste acceptance criteria for radioactive debris (as opposed to soil) varies for each individual disposal facility.  Some facilities only accept debris which meets certain dimensional limitations.  Likewise, there may be different unit costs for disposal of strictly debris versus mixtures of debris and soil.  It may be appropriate, as site conditions permit, to mix radioactive soil with contaminated debris to achieve the optimum unit disposal rate.

PROTECTIVENESS OF DISPOSAL FACILITIES

USACE has identified several alternate disposal facilities, for certain radioactive waste types, which will provide a level of environmental protection which is equal to or which exceeds the level of environmental protection achieved at a licensed disposal facility.  USACE is required to comply with environmental regulations pertaining to the proper management and disposal of wastes.  The level of radioactivity, characteristics and source (type) of the waste actually determine what radiological and environmental regulations govern the proper disposal of the material.  It is the desire of USACE to expand the list of acceptable disposal facilities based on the specific parameters of the waste material while complying with federal and state environmental regulations.  

Existing RCRA Subtitle C facilities offer a potential disposal option for low specific activity materials.  RCRA Subtitle C permitted facilities, like NRC licensed facilities, have mandatory design features to protect the public and environment.  Site geology and climate (e.g., rainfall) play very important roles in whether contaminants might be able to migrate.  RCRA Subtitle C facilities require multiple liners (synthetic and clay) and leachate collection above and between the liners (not always present at a licensed facility).  The RCRA Subtitle C facilities offer some features that surpass the level of protectiveness provided by disposal facilities licensed by the NRC and/or Agreement States.  RCRA Subtitle C facilities may not, however, possess protection plans for their site personnel which address potential radiation hazards since they currently may not be receiving this type of waste.  Personnel protection plans may require revision if there is a potential for radiation exposure.  Selection of a waste disposal facility should involve not only evaluation of the waste characteristics, waste acceptance criteria at the proposed disposal facility, and facility regulatory requirements, but also an evaluation of the potential dose to facility workers.

LIABILITY FOR DISPOSED WASTE

Whenever materials are arranged for disposal, it must be considered that some future liability may attach to the generator as a result of this disposal.  If the materials contain any hazardous substance, pollutant or contaminant within the definitions provided in CERCLA, and the lists promulgated by EPA at 40 CFR Part 302 pursuant to CERCLA, then the person who arranged for such disposal is potentially responsible for providing for or paying for the costs of response actions required as a result of the disposal, if it creates an unacceptable hazard to public health or welfare or the environment.  Federal agencies are subject to this liability the same as private persons.  This liability attaches regardless of whether the disposal facility is licensed or permitted by the NRC, the EPA or a state regulator at the time of the disposal.  Liability under CERCLA is joint and several liability, and is not dependent on fault or negligence at the time of the arrangement for disposal.  Other parties, such as current owners or operators, past owners or operators at the time of disposal, and transporters are also subject to this pervasive liability and they may seek contribution from one another for response costs under CERCLA.

The best means to avoid having to perform or pay for response actions is to arrange for disposal with a facility which has an appropriate permit or license for the type of waste to be disposed, and has in place all the financial assurance mechanisms required by the regulatory authority, although these are practical means of protection and not legal defenses.  The National Oil and Hazardous Substances Pollution Contingency Plan requires that whenever a federal agency arranges for off-site disposal of hazardous substances, it must ensure that all necessary permits are in place and in good standing at the time of the disposal.  These compliance assurances must be obtained by contacting the regulatory authority and must be documented at the time of shipment.  

PROCEDURAL REQUIREMENTS TO DISPOSE OF 

LOW SPECIFIC ACTIVITY MATERIAL

  
All disposal facilities have waste acceptance criteria as a part of their operating permit(s) or license(s).  Table 1 can assist in the identification of potential disposal facilities that could be contacted to verify their waste acceptance criteria.  All potential disposal facilities should be contacted to verify their pre-acceptance process and time requirements necessary to get determinations.  The facilities will need to have the waste accurately profiled for radioactivity and chemicals to be sure their facility can accept the waste.   In some cases, the disposal facility will need to take the information to their state or federal regulators to seek approval to accept the waste.  Ideally, all the disposal options should be known prior to solicitation of bids to ensure there is no delay in project execution.  Some alternate disposal facilities may require a determination from their state regulators before they can accept the material for disposal.  Some of the disposal options might require an amendment to their NRC licenses (e.g. to accept material as alternate feed for uranium mill processing) which can take several months to accomplish.

If the specific activity in the waste material exceeds 2000  pCi/g, averaged over the entire contents of the package, or there is a reportable quantity of a CERCLA hazardous substance, or the material is mixed with a hazardous waste, transportation of the waste material to a waste disposal facility must be performed in accordance with U.S. Department of Transportation regulations at 49 CFR Subchapter C, Hazardous Materials Regulations.  If the waste is also RCRA regulated hazardous waste, EPA manifest requirements will be applicable, as well as DOT shipping requirements.  Failure to comply with all requirements which apply to the type of waste present may result in civil penalties for the agency, and/or criminal penalties for the responsible individuals.

PROJECT ILLUSTRATION


USACE environmental restoration activities at a Formerly Utilized Sites Remedial Action Program (FUSRAP) site included removal of an interim storage pile.  The storage pile contained approximately 31,000 cubic yards (in-situ) of soil and debris.  The radioactive materials in the pile (small amounts of pitchblende) were radium-226 (average activity 18.9 pCi/g), uranium-238 (average activity 19.5 pCi/g), and their respective decay products.  Concentrations of leachable lead in the storage pile exceeded regulatory limits (average concentration 19.3 mg/L).   Upon receipt of written approval from the RCRA state regulator, the material was transported to a RCRA Subtitle C facility for treatment and disposal.  The RCRA facility sampled the actual pile and determined that the material met the standards and requirements of the regulations and its operating permit.  In this case, the cost to load, transport, treat and dispose the interim pile at the RCRA Subtitle C facility was approximately $300 per cubic yard.  The overall savings realized by utilizing this facility, as opposed to a facility licensed to receive mixed waste, exceeding $20 million despite the increased cost of transportation.

CONCLUSION
USACE recognizes that a range of alternatives must be identified for off-site disposal of low specific activity material.  Within the next few years, USACE anticipates that a large volume of waste from its sites will be disposed at off-site facilities, and the public interest is best served if there is competition for these disposal or recycling services among facilities which are permitted or licensed by the necessary regulatory agencies and which are properly managing their facilities for the protection of human health and the environment.  If a number of different sites can be identified to receive portions of these wastes, then more waste can be managed for disposal or recycling at one time.  This can result in quicker completion of the projects, and, substantial savings due to competition among providers of these services.  As has been discussed above, USACE has determined that such competition is available, and that there are a number of facilities available to take most of the different types of wastes which will require off-site disposal from its sites.

These facilities may be regulated by the NRC for certain source or byproduct materials which are already subject to NRC licenses, or, which meet the definition of source material subject to NRC standards.  These facilities may be regulated by EPA, or a RCRA authorized state, with a permit to receive hazardous wastes with residual radioactivity (this will allow acceptance of some low specific activity material).  These facilities may possess a RCRA permit and  an NRC or  an Agreement State license to receive mixed waste.  These facilities may be regulated by an Agreement State, instead of the NRC, with a license to dispose of source material, regulated byproduct material, or low level radioactive waste at either a state or compact facility.  Lastly, these facilities may be licensed by an Agreement State to accept NORM or NARM for disposal.

At every site, USACE must and will do what is necessary to reliably characterize all potential regulated constituents in the materials at the site.  This will include obtaining and reviewing historical records for process information, as well as any other, especially later, operations on the site which could have resulted in disposal of regulated waste materials.  In addition, all necessary analytical testing will be conducted to identify the radioactive materials and/or hazardous waste present in the areas subject to CERCLA response.  USACE will then use this historic information and analytical data to determine the type of materials which will be disposed off-site and the types of regulatory requirements which apply to those materials.  Once this has been determined, then the range of possible disposal facilities discussed above will be reviewed to determine the alternatives available for the type of types of materials to be disposed from the site.  At that point, procurement alternatives will be reviewed to determine the most effective and appropriate contracting mechanism to arrange for the off-site disposal of the materials.  All applicable requirements for transport and disposal will be ascertained and complied with, as well as ensuring that the necessary permits are in good standing and there are no known impediments to the use of a particular facility.  Only then will waste materials be released from a USACE site for transportation, treatment, storage or disposal.  By applying these processes, USACE will ensure that materials are disposed off-site in a manner which protects public health and the environment, complies with applicable laws and regulations, and is the most cost effective for the type of materials present.
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