Program Manager’s Guide to Development of Cleanup Criteria for FUSRAP Sites
How clean is clean?  This fundamental question must be answered for all environmental remediation projects including those sites in the Formerly Utilized Sites Remedial Action Program (FUSRAP) assigned to the U.S. Army Corps of Engineers (USACE) by Congress in October 1997.  USACE, in consultation with other federal and state agencies, selects remedial actions at FUSRAP sites.  This guide is intended to assist program managers and other USACE staff in understanding the factors that must be considered in developing cleanup criteria for FUSRAP remedial actions. A more extensive discussion for USACE technical staff and for those USACE personnel responsible for preparing and reviewing applicable or relevant and appropriate requirement (ARAR) discussions is found in another FUSRAP issue paper entitled Legal Analysis and Technical Considerations for Cleanup Level Development at FUSRAP Sites.

USACE is required by Congress to comply with the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the National Contingency Plan (NCP)  in conducting cleanup work at FUSRAP sites.  The process for developing cleanup levels under CERCLA, as outlined in the attached flowchart, applies to the cleanup of radioactive contamination at FUSRAP sites and any other hazardous substances, pollutants, or contaminants that are also present and require cleanup as part of the program.  EC 200-2-2, FUSRAP Policy on Site Remediation of Radioactive and Chemical Contamination delineates the contaminants that will be addressed in the FUSRAP program.

In determining what remedial action is necessary and appropriate, USACE must consider nine criteria established by CERCLA. They include two “threshold criteria”, protection of human health and the environment, and compliance with ARARs.  These factors determine the level of protectiveness required, and must be met by the selected remedy. The NCP at 40 CFR 300.430 (e)(i)(A)(2) describes the interplay of the threshold criteria in establishing protective criteria.  Risk information is used to develop cleanup levels when ARARS are either not available, or are not protective due to the presence of multiple contaminants or multiple exposure pathways at a site.  A remedy satisfies the protectiveness standard if it eliminates, minimizes or controls exposures to the hazardous substances or pollutants or contaminants that have been released.  There are five “balancing criteria” which are evaluated in a feasibility study: cost effectiveness; reduction in toxicity, mobility or volume through treatment; long term effectiveness; short term effectiveness; and implementability. Acceptance by the state and community are the final two “modifying criteria” that are considered after comments are received on the proposed plan, though stakeholder communication is encouraged throughout a project’s duration. 

Several promulgated and legally enforceable regulations that are potential ARARs for FUSRAP cleanup are identified and described in Table 1.  The requirements contained in these potential ARARs are deemed to establish protective cleanup levels if they are adopted by the USACE as the lead agency as a requirement for a FUSRAP remedy. Risk-based cleanup levels will be established if ARARs are either not available or do not adequately address the risk due to the presence of multiple contaminants and/or multiple exposure pathways.  Risk-based cleanup levels should be based upon the likely future land use at the site.  “To be considered” (TBC) criteria , such as a federal or state order, policy, guidance or other formal statement of preference that does not meet the definition of an ARAR may be used at the discretion of the USACE to develop cleanup levels.  TBCs may be used for developing cleanup levels if there are no ARARs to clearly define cleanup levels, but should only be used if the TBCs are scientifically reliable and useful to USACE in developing appropriate cleanup levels.
In appropriate circumstances, a preferred alternative suggested in a proposed plan may be modified as a result of comment from and consultation with other government agencies. For FUSRAP sites placed on the National Priority List (NPL), USACE will consult with EPA and state authorities, and may enter into an interagency agreement with EPA to provide for the completion of all necessary remedial action at the facility.  If the agencies are unable to reach agreement on the remedy, EPA is authorized to select the final remedy. For non-NPL FUSRAP sites, USACE will consult with EPA and State authorities.  If they are unable to come to consensus, USACE as lead agency will select the final remedy and cleanup level.  

FUSRAP cleanup requirements may already be defined by commitments made by the Department of Energy (DOE) prior to transfer of the program to USACE. As outlined in the DOE/USACE Memorandum of Understanding (MOU) for program administration and execution of the FUSRAP program, USACE is responsible for conducting the response actions required by Federal Facility Agreements (FFAs) between DOE and EPA.  USACE legal counsel should review any DOE commitments prior to their adoption as cleanup criteria to insure that they are binding.

The development of site-specific cleanup levels and selection of a remedial action at a site, in compliance with the nine remedy selection criteria in CERCLA, is a fundamental part of the CERCLA process.  From the start of work at a site, investigations should focus upon these outcomes.  Reports should document assumptions and facts used in the risk assessment and ARAR identification process, justify the results and ensure that they meet the standards of CERCLA and the NCP.  If this is done, the site specific decision on cleanup levels and remedy selection must be, and will be defensible on the administrative record to the public, to interested regulatory agencies, and in any contested legal forum.
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Potential ARARs for Hazardous Substances at FUSRAP Sites

	Reference
	Potentially Applicable
	Potentially Relevant and Appropriate Requirement (RAR)
	Description of Requirement

	Groundwater Standards
	
	
	

	40 CFR 141

Safe Drinking Water Act Maximum Contaminant Levels
	Federal MCLs are not applicable as projects do not involve operation of a public water system. A state authorized program operates in lieu of the Federal program to the extent of EPA approval
	Federal MCLs may be RAR when an aquifer is classified as a current or potential drinking water source by EPA or an EPA approved state classification system.
	MCLs for gross alpha particle activity including radium-226 limited to 15 pCi/L.

Combined radium-226 and 228 limited to 5 pCi/L (proposed to change to 20 pCi/L)

The average annual concentration of beta particle and photon radioactivity from man-made radionuclides in drinking water shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 mrem/yr.

	State MCLs
	Applicable to community water systems serving at least 15 water connections used by year-round residents or which regularly serve at least 25 year round residents.
	State MCLs may be considered relevant and appropriate when an aquifer is classified as a current or potential source of drinking water by EPA or an EPA approved state classification system. 
	May be same as Federal Standards above.  See State laws and regulations for exact terms.

	UMTRCA Standards
	
	
	

	40 CFR 192  Subpart A

Standards for Control of Residual Radioactive Materials From Inactive Uranium Processing Sites
	Not applicable to FUSRAP sites.  Applies to inactive uranium processing sites and depository sites designated under section 108 of UMTRCA
	Potentially RAR at U processing sites, including vicinity property, where disposal area was created or left undisturbed or residual radioactivity is left on site.


	Provides design requirements.  Control designed to be effective for 1,000 years, to the extent reasonably achievable, and, in any case, for 200 years. Releases of radon‑222 to the atmosphere will not exceed an average release rate of 20 pCi per square meter per second, or increase the annual average concentration of radon‑222 in air at or above any location outside the disposal site by more than 1/2 pCi/L.  Provide specified groundwater protection for the specific CoCs at the site.  


Potential ARARs for Hazardous Substances at FUSRAP Sites 

(Continued)

	Reference
	Potentially Applicable
	Potentially Relevant and Appropriate Requirement (RAR)
	Description of Requirement

	40 CFR 192 Subpart B

Standards for Cleanup of Land contaminated with Residual Radioactive Materials from Inactive Uranium Processing Sites and buildings over contaminated areas.
	Not applicable to FUSRAP sites.  Applies to specifically designated inactive uranium processing sites and depository sites.
	Potentially RAR where land and buildings are part of a U processing facility and to vicinity properties contaminated by residual radioactive materials derived from such processing facilities.


	Residual radium-226 averaged over any area of 100 square meters shall not exceed background by more than  (1) 5 pCi/g, averaged over the first 15 cm of soil below the surface, and  (2) 15 pCi/g, averaged over 15 cm thick layers of soil more than 15 cm below the surface.

For buildings: Reasonable effort to achieve an annual average radon decay product concentration (including background) of 0.02 WL must be made, not to exceed 0.03 WL in any case.  Also, gamma radiation shall not exceed background by more than 20 microroentgens per hour.

For ground water: Monitor to ensure levels of constituents in Subpart A not exceeded.

	40 CFR 192  Subpart C

Implementation
	Not applicable to FUSRAP sites.  Applies to inactive uranium processing sites and depository sites designated under UMTRCA
	Potentially RAR at U processing facilities and vicinity properties.


	Supplemental standards in lieu of standards in 40 CFR 192 Subpart A or B, if conditions specified are met.  Develop Supplemental Standards as close to the Subpart A or B standards as technically feasible.

	40 CFR 192 Subpart D

Standards for Management of Uranium Byproduct Materials Pursuant to Section 84 of the AEA
	Not applicable to FUSRAP sites.  Applies to active licensed uranium processing and disposal sites.
	Potentially RAR at U processing facilities and disposal sites where byproduct material is managed. 


	Permanent disposal areas where residual radium 226 averaged over 100 m2 exceeds background by more than (1) 5 pCi/g averaged over the top 15 cm of soil, and  (2) 15 pCi/g, averaged over 15 cm thick layers of soil more than 15 cm below the surface require a radon barrier to limit releases of radon-222 to 20 pCi/m2 per second averaged over the entire impoundment for a design life of 1000 yrs to the extent reasonably achievable, but no less than 200 yrs.


Potential ARARs for Hazardous Substances at FUSRAP Sites 

(Continued)

	Reference
	Potentially Applicable
	Potentially Relevant and Appropriate Requirement (RAR)
	Description of Requirement

	 40 CFR 192 Subpart E

Standards for Management of Thorium Byproduct Materials Pursuant to Section 84 of AEA
	 Not applicable to FUSRAP sites.  Applies to active licensed thorium processing and disposal sites. 
	Potentially RAR at Th processing facilities and disposal sites where byproduct material is managed.


	Permanent disposal areas where residual radium 228 averaged over 100 m2 exceeds background by more than (1) 5 pCi/g averaged over the top 15 cm of soil, and  (2) 15 pCi/g, averaged over 15 cm thick layers of soil more than 15 cm below the surface require a radon barrier to limit released of radon-220 to 20 pCi/m2 per second averaged over the entire impoundment for a design life of 1000 yrs to the extent reasonable achievable, but no less than 200 yrs.

	Nuclear Regulatory Commission Standards
	
	
	

	10 CFR 20 Subpart E

Radiological Criteria for License Termination 


	Applicable to decommissioning of NRC licensed facilities.
	Potentially RAR at sites that were never U  processing sites including by-product disposal areas separate from processing facilities; U machining facilities; and special nuclear processing facilities
	For unrestricted use:  Acceptable total effective dose equivalent (TEDE) for closure exceeding background is 25 mrem/yr to average member of critical group(including dose from ground water) and ALARA. 

For restricted use legally enforceable institutional controls to ensure TEDE of 25 mrem/yr and in the event that institutional controls fail, the TEDE is ALARA and not more than 100 mrem/yr.  Maximum TEDE is 500 mrem/yr if 100 mrem/yr not technically feasible or cost prohibitive or would result in greater net harm to public or environment, and durable institutional controls are established. Contains provisions for alternative standards.


Potential ARARs for Hazardous Substances at FUSRAP Sites 

(Continued)

	Reference
	Potentially Applicable
	Potentially Relevant and Appropriate Requirement (RAR)
	Description of Requirement

	10 CFR 40 Appendix A

Criteria Relating to the Operation of Uranium Mills and the Disposition of Tailings or Wastes Produced from Ores Processed Primarily for Their Source Material Content
	Applicable to U and Th mills under source material licenses, including handling of the byproduct materials produced from processing ores for their source material.
	Potentially RAR at U and Th processing facilities and disposal sites where byproduct materials are managed.
	Criteria conform to 40 CFR 192 general standards for control of areas, land and buildings regarding radium-226 and radon.  Design standards for disposal site barriers and other processing activities.  Allows alternate proposals to the general standards. 



	10 CFR 40 Appendix A Criterion 6(6)

Criteria Relating to the Operation of Uranium Mills and the Disposition of Tailings or Wastes  Produced from ores Processed Primarily for Their Source Material Content
	 Applicable to U and Th mills under source material licenses, including handling of the byproduct materials produced from processing ores for their source material.  Establishes standards for radionuclides other than radium in soil.
	 Potentially RAR at U and Th processing facilities and disposal sites where byproduct materials are managed and radionuclides other than radium in soil are present, and where building surfaces are contaminated.
	The total effective does equivalent from radionuclides other than radium, present in soil; and on building surfaces (excluding radon), must not exceed the benchmark TEDE derived from the radium standard of 5 pCi/g radium above background in the top 15 cm or 15 pCi/g above background in the subsurface AND must be ALARA.  When more than one radionuclide is present, the sum of ratios must be

 ( 1. 
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