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Measures of Radiation 

Nuclear radiation can be categorized generally as either low-level or high-level.  The low-level range is commonly used to refer to exposures of a few hundred millirem or less.  A millirem is a commonly used unit of measurement of the biological effect of radiation (e.g. a routine chest X-ray produces 6 millirem of radiation exposure).  The least of the low-level range includes natural background radiation levels.  This natural background radiation varies around the world, from below 100 millirem annually in some places to several hundred millirem a year in others, with even higher levels recorded in “hot spots.”  
The Theoretical Basis for a Standard
Recognized scientists knowledgeable of nuclear radiation and regulatory standards agree that this area of policy lacks a sound and proven scientific basis.  Scientific evidence is particularly lacking at regulated public exposure levels of 100 millirem per year and below.  Without conclusive data, scientists have conservatively agreed that in theory even the smallest exposure to radiation carries a health risk to the public.  

The “linear, no-threshold hypothesis” or model, displayed here, has become the basis for current policy-making in this area.  This model extrapolates better data on high-exposure to its effects from lower-exposure levels.  Without a credible, competing theory, or overwhelming evidence to the contrary, this assumption, although controversial and considered overly conservative by many in the scientific community, has become the accepted model by which standards are measured.  
Alternative Standards

The “Bottom Up” Approach.  The Federal Environmental Protection Agency (EPA) has historically used a risk-based radiation protection approach, under which the agency addresses individual contamination sources, coregulates chemicals and radioactive substances, and protects both human health and environmental resources.  EPA, as the traditional regulator of chemicals, has generally set a risk of 1 in a million that an individual will develop cancer in a lifetime as the goal for remediation, considering a risk of greater than 1 in 10,000 to be potentially excessive.  This approach has been termed “bottom up,” setting a more restrictive standard to be achieved using the best available technology.  

The outlined approach has resulted in EPA favoring a public protection limit of 15 millirem a year from all radiation sources through all means of exposure, called “all pathway” protection.  “All pathway” is defined as all means by which a person may be exposed to radiation, including exposure through soil, water, and air.  Additionally, the EPA favors extra protection of groundwater resources under sites, at limits originally set for community drinking water systems, equivalent to 4 millirem a year.  
The “Top Down” Approach.  The U.S. Nuclear Regulatory Commission (NRC) has, in contrast to the EPA, used a dose-based, radiation-specific protection approach that focuses on human health protection.  This approach has been termed “top down,” and results in a relatively less restrictive dose limit but reduces doses, and thus risks, below the reductions that are “reasonably achievable.”  
The “top down” approach results in the NRC favoring a single, annual 25 millirem all pathway public protection limit, within which groundwater is a potential pathway.  NRC, supported by the Department of Energy on this issue, contends that it has a technically based rationale for its approach that is consistent with internationally recommended radiation protection practices.  
The Nature of the Threat

In the United States, average natural background radiation exposure is about 300 millirem a year.  In addition, medical practices, such as X-rays and nuclear medicine, as well as industrial nuclear operations, contribute average public exposures of about 50 millirem a year and 0.1 millirem a year, respectively.  Radiation from one’s own body, largely derived from naturally present radioactive potassium, contributes almost 40 millirem a year, on average.  

Above about 30,000 total millirem, radiation exposure is a well-known cause of cancer.  Instantaneous or short-duration exposures of about 200,000 total millirem can cause blood cell changes, infections, and temporary sterility.  Short-duration exposures above about 400,000 total millirem can cause death within days or a few weeks and are associated with catastrophic nuclear accidents or atomic bomb blasts.  
At lower levels, radiation is one of the many environmental and biological factors that has the potential of mutating cell structure.  Low-level radiation is commonly considered to be a relatively weak source of cancer risk.  In addition, due to a lack of scientific understanding of how cancer initiates and develops, the source of a cancer is verifiable in only the most rare cases.  Although nearly one in four persons in the United States dies of cancer from all causes, low-level radiation presumably accounts for a very small fraction of these cancers, if any.  The fraction of contribution for cancer cannot be quantified, and thus leaves the field open for competing theories on which to base standards and policy.  

The State Standard

California’s Department of Health Services is directed by the State’s Radiation Control Law to develop programs for licensing and regulating radioactive materials.  In 1962, the State of California ratified and approved entrance into an agreement with the United States Atomic Energy Commission, the predecessor of the NRC, by which the federal agency discontinued its regulatory authority over certain radioactive materials, vesting this authority with the State.  
In this action, California became what is known as an “Agreement State,” giving the State the ability to regulate radioactive materials, but likewise committing the State to use its best efforts to maintain compatibility between its program and federal guidance or policy.  NRC adopted a national limit of 25 millirem a year for the release of sites for unrestricted use, which became effective in August,1997, and of which NRC began enforcement in August, 1998.  According to DHS correspondence, DHS began applying for the 25 millirem NRC standard in August, 1998.  Under this standard, a site would be considered acceptable for unrestricted use if the residual radioactivity that is above background radiation results in a dose that does not exceed 25 millirem a year and the residual radioactivity has been reduced to levels that are as lower as reasonably achievable (ALARA).  
The DHS Regulation and Court Decision 

In August of 2000, DHS issued a Notice of Proposed Rulemaking proposing to adopt a radiation standard of 25 millirem a year and up to 100 or 500 millirem under certain circumstances, which radiologically contaminated nuclear sites would have to comply with in order to be decommissioned and their respective licenses terminated.  The regulation was ultimately approved, and was subsequently challenged in court on procedural and substantive grounds by the organizations Committee to Bridge the Gap, Southern California Federation of Scientists, and the Physicians for Social Responsibility, Los Angeles Chapter. 

The Sacramento Superior Court ruled on April 10, 2002 that the DHS regulation that set the standard for decommissioning licensed radioactive material sites be set aside because DHS did not undergo the California Environmental Quality Act (CEQA) process to determine the environmental impact of its actions.  DHS has requested and been granted a CEQA waiver from the Office of Planning and Research.  In its decision to invalidate the regulation amendment, the Court also noted the significance of the change in standards and questioned the level of public awareness and participation in the process.  
Recently Released Writ of Mandate

The writ of mandate was released in late May and nullified the approval of the regulation amendment, “because it was approved without compliance with CEQA.”  The writ directed DHS to not readopt the regulation or any similar provision relating to cleanup and standards for license terminations without first preparing an EIR in compliance with CEQA.  DHS is also asked to report back to the court on what has been done to comply with the writ.  The proposed CEQA process could invite the input and participation of state departments, boards, and offices and outside of the Department of Health Services.  

Standards Relative to Costs 

According to Department of Energy analyses, the cost differences between less restrictive and more restrictive protection levels can be estimated at multimillion-dollar levels.  Furthermore, these analyses show faster rising costs to achieve the most restrictive protection levels.  Although the EPA, NRC, and DOE generally do not have estimates for U.S. nuclear sites for the costs of complying with different cleanup standards to achieve different protection levels, officials attest that achieving more restrictive levels, in the range below 100 millirem a year, can be considerably more expensive.  

Analyses comparing the costs of achieving EPA’s and NRC’s conflicting all pathway cleanup levels, 15 millirem a year and 25 millirem a year, respectively, show cost differences in the millions of dollars for some sites, and even greater cost differences to achieve cleanup levels below 10 millirem a year.  Analyses also show potential multimillion-dollar cost differences between 15 and 25 millirem-a-year range and the less restrictive 100 millirem-a-year level.  
Some have argued that this close correlation between more restrictive levels and higher costs for cleanup and decommissioning may result in more radioactive waste being housed for longer periods of time on-site, without appropriate efforts toward reducing or removing waste that is no longer operative or being put to productive use.  
Lack of Consensus at Federal Level 

In 1994, a report issued by the U.S. General Accounting Office found that U.S. radiation standards reflected a lack of federal agency consensus on acceptable radiation risk to the public, as well as a lack of interagency coordination on standards.  The reasons for the long-term inconsistency the GAO identified included difference in the agencies’ historical missions and legislative mandates.  

Forums, including the Interagency Steering Committee on Radiation Standards, co-chaired by the EPA and NRC, and a Congressional request for a memorandum of understanding, were created to drive what has been an elusive consensus on standards.  However, despite some progress toward cooperation, these efforts have not resolved major differences, resulting in an effect of perceived dual regulation, as well as public confusion and concern.  
The Current California Debate 

The Los Angeles Times and San Francisco Chronicle, among other papers, reported in April on the court decision nullifying the new DHS regulation on a cleanup standard for decommissioned sites.  The articles included quotes from interested advocacy organizations that opposed the standard forwarded by the department, arguing that its projected impact of one cancer case in 1,000 was too lenient and endangered public safety.  These advocates additionally argued against the depositing of this “unrestricted waste” into local landfills that are not licensed or prepared to receive radioactive waste, claiming that the cumulative effect on nearby communities outweighs the benefits of the policy for companies and institutions that produce nuclear waste.  The organizations endorsing stricter standards and disposal of waste at appropriately licensed facilities include the Committee to Bridge the Gap and the Sierra Club.  
The generators of radioactive waste cite the 25 millirem standard issued by DHS as fully protective and contend that tighter standards on decommissioning and exposure will prohibit materials with extremely low radioactivity from being properly disposed at landfills.  These generators state that by requiring all such wastes to go to licensed low-level radioactive waste disposal facilities, the new standard will impose an unfair and exorbitant costs on the generators, with the consequence of increasing California’s vulnerability to monopoly pricing.  Generators also question the real ability to measure low radioactivity levels above background levels.  Those arguing for a less restrictive standard or the ability to deposit waste deemed unrestricted into available landfills include the CAL-RAD Forum, Southern California Edison, and university representatives.  
Involved Entities

Federal Players 

· Nuclear Regulatory Commission (NRC): Vested with authority to regulate radioactive materials and wastes, and may delegate authority over low-level radioactive materials and waste to “agreement states” such as California, which can adopt more stringent standards.  Additionally, the NRC regulates the decommissioning of over 100 active commercial nuclear power plants, as well as other commercial nuclear facilities, under the Atomic Energy Act.  

· Department of Energy (DOE): Manages the U.S. nuclear weapons program, and is now involved in the cleanup of over a dozen major weapons production sites around the country.  

· Environmental Protection Agency (EPA): Issues generally applicable public radiation protection standards and administers the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (termed Superfund), which governs the cleanup of federal and nonfederal facilities.  
State Players 

· Department of Health Services (DHS): Regulates the handling and use of ionizing radiation, essentially all radioactive wastes other than high-level wastes that are regulated by the NRC, for the protection of public health and safety. 

· Department of Toxic Substance Control (DTSC): Establishes standards and regulations for the management of hazardous wastes to protect against the hazards to public health, domestic livestock, wildlife and the environment.  

· Integrated Waste Management Board (IWMB): Regulates public health and safety aspects of solid waste facilities, including municipal solid waste landfills.  These regulatory requirements are implemented primarily through Local Enforcement Agencies (LEAs).  
· State Water Resources Control Board (SWRCB): Within the Division of Clean Water Programs, the Land Disposal Program imposes statewide requirements for siting, operation, and closure of waste disposal sites through issuance of waste discharge requirements and compliance and enforcement efforts to ensure adequate protection of water quality.  

· Office of Environmental Health Hazard Assessment (OEHHA): Specializes in assessing human and environmental health risks posed by hazardous substances.  OEHHA also provides other government agencies with risk assessment guidelines and scientific information to assist them in their regulatory decisions.  
Legislation

SB 1444 (Kuehl) – Radioactive Material: Land Use and Disposal
Summary: This bill creates the Radioactive Contamination Prevention Act, requiring cleanup of contaminated sites to meet the strictest federal standards imposed by the U.S. Environmental Protection Agency.  
Location:  In Assembly, held at desk (June 5, 2002)
This bill also requires that no major transfer of the land may take place until the radioactive material has been removed and transferred to a licensed radioactive waste disposal facility, unless the department makes a specified determination and requires the recording of a binding covenant with regard to that property.  Any person subject to this requirement is required to use thorough and rigorous monitoring of the radioactive contaminated property involved, using best available tools, to provide high assurance that any residual contamination will be identified and to remove any contamination at levels above background.  

SB 1623 (Romero) – Radioactive Material: Disposal
Summary: This bill creates the Radiation Safety Act of 2002, prohibiting the disposal, transport, or transfer of radioactive waste in the state except to a facility licensed by DHS or the NRC to dispose of that particular type and amount of radioactive waste.  

Location: Senate Appropriations Committee Suspense File (June 5, 2002)
The bill authorizes the DTSC, in consultation with the IWMB and DHS, to adopt regulations and permit conditions relating to safety and monitoring procedures, restrictions, and limitations on maximum concentrations for, the disposal of technologically enhanced naturally occurring radioactive materials (TENORM).  In addition, the bill prohibits the disposal of radioactive waste at a solid waste facility.  
SB 2065 (Kuehl) – Radioactive Material: Regulatory Process and Reporting Requirements
Summary: This bill establishes new reporting procedures and assigned duties to generators to annual report specified information. 

Location:  In Assembly, held at desk (June 5, 2002)
This bill deletes statute that imposes duties on DHS in connection with radiation control.  SB 2065 would replace those provisions and would require that DHS establish reporting procedures through a public hearing process for low-level radioactive waste, mandate generators to report specified information to DHS, require DHS to develop software to standardize reporting requirements, and require DHS to maintain files and prepare annual summaries.  
AB 2214 (Keeley) – Radioactive Waste: Disposal Facilities 
Summary: This bill establishes requirements for the operation and design of disposal facilities of low-level radioactive waste and prohibits Ward Valley in San Bernardino County from serving as the site for a new low-level radioactive waste disposal facility.  
Location:  In Senate, referred to Committee on Environmental Quality (June 5, 2002)
This bill prohibits DHS from issuing or renewing a license for disposal of low-level radioactive waste unless it assures that the operation will ensure that no radioactive material will be released into the environment and that continual monitoring and repackaging of materials will take place in order to prevent any release of material into the environment.  The bill also directs DHS to establish by regulation, not emergency regulation, a fee to cover the costs incurred by reviewing an application and licensing a proposed disposal facility.  
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