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Radiological Release Process 

 
Facilities that have been utilized for radiological operations and/or research, are required 
to be remediated prior to being released for unrestricted use.  This release process is 
implemented to ensure that the facility is restored to a safe, clean status in order to 
prevent exposing future users to hazards or risks from radiation or radioactivity.  Such a 
process is described in a NRC NUREG report entitled "NMSS Decommissioning 
Standard Review Plan" (Reference 1).  Department of Energy (DOE) facilities generally 
follow a similar process, and the California Department of Public Health (DPH) generally 
follow NRC guidance, since California is an Agreement State.  This process is outlined 
below. 
 
• Radiation Cleanup Standards.  DOE Order 5400.5 (Reference 2) requires DOE 

contractors to submit for DOE-EM approval, cleanup standards that will be 
implemented during D&D activities.  These cleanup standards cover surface 
contamination limits for building surfaces, soil radioisotope concentrations and 
groundwater.  
  

• Surface contamination limits have been promulgated by NRC (Reference 3), 
DOE (Reference 2) and DPH (Reference 4).  Surface contamination limits for 
each agency are consistent and Boeing has adopted these limits. 
 

• In 1994 between EPA and NRC had reached consensus that 15 mrem/y was 
fully protective of public health.  Rockwell developed soil radioisotope 
concentration limits using the DOE developed RESRAD code, based on a 
suburban residential scenario and a dose limit of 15 mrem/y.  Subsequently, 
NRC has promulgated a final license termination rule, 10CFR20 Appendix E 
20.1402, specifying 25 mrem/y plus ALARA as an appropriate cleanup 
standard.  
 

• Boeing adopted, as its groundwater limits, the EPA drinking water MCLs 
(where they existed) and RESRAD derived limits based on 4 mrem/y (where 
MCLs did not exist). 
 

Rockwell (Boeing’s predecessor) submitted these cleanup criteria to DOE and DHS 
for approval in June 1996 by Reference 5.  DHS approved the limits in August 1996 
with Reference 6 and DOE-EM approved this document in September 1996 with 
Reference 7.  In February 1999 Boeing published its "Approved Site-wide Release 
Criteria for Remediation of Radiological Facilities at the SSFL" (Reference 8).  This 
document was transmitted to the various agencies and stakeholders involved with 
SSFL and was placed in three public library repositories in the neighboring 
community. 
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• ALARA and Cost Benefit Analysis.   The NRC has established a mathematical 
framework to determine if it is cost effective to remediate below the established 10 
CFR 20.1402 goal of 25 mrem/y or Reg. Guide 1.86 limits. (Reference 1, Appendix 
D).  This process is used to establish an ALARA goal, that is to say, at what point 
should one remediate below the established 25 mrem/y goal to achieve ALARA.   
 
Remedial costs, including excavation, sampling, waste disposal, industrial accidents, 
worker exposure, traffic accidents and public exposure from waste shipping, are 
balanced against the benefits of person-rem averted by going to lower residual 
contamination levels.  Generic analyses have been performed for soil excavation at 
SSFL, which confirm the NRC generic conclusion below (Reference 1, Appendix D, 
page D12). 
 

"Meeting the [25 mrem/y] dose limit would be limiting by a considerable margin.  
Based on these results, it would rarely be necessary to ship soil to a waste disposal 
facility to meet the ALARA requirement." 
 
"In certain circumstances, the results of an ALARA analysis are known on a 
generic basis and an analysis is not necessary.  For residual radioactivity in soil at 
sites that will have unrestricted release, generic analyses (See NUREG 1496, the 
examples in this appendix, and other similar examples) show that shipping soil to 
a low level waste disposal facility is unlikely to be cost effective for unrestricted 
release, largely because of the high costs of waste disposal.  Therefore shipping 
soil to a low level waste disposal facility generally does not have to be evaluated 
for unrestricted release." 
 

• Soil Cleanup Standards based on Risk Models.  Although much of the NRC, DOE 
and State regulated radiological cleanups are based on dose-based cleanup standards 
similar to those described above, the EPA Superfund process requires a risk-based 
approach whereby preliminary soil remediation goals are based on achieving a 
residual risk in the range of 10-6 to 10-4 using 10-6 as the point of departure.  DOE 
remediation at SSFL will use the risk framework to establish soil cleanup standards 
after December 2006.  
 

• Characterization Survey.  A characterization survey determines the extent and type 
of contamination.  This also includes a review of operating history to determine the 
likely contaminants of concern and to identify if any spills occurred.  Frequently 
sufficient characterization data exists from routine radiation and contamination 
surveys performed during the operational phase, to circumvent the requirement for a 
new stand-alone characterization survey.   Data from this phase facilitates planning of 
the cleanup phase in the next step. 
 

• Decommissioning Plans.  As its name suggests, the written decommissioning plan 
lays out the technical requirements, schedule, resources, and goals of cleanup.  
Depending on the size, scope, complexity and hazards associated with the project, 
other separate plans may be generated at this time. These may or may not be folded 
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into the decommissioning plan.  These include ... 
 

• Program Management Plan 
• Health & Safety Plan  
• Quality Assurance Plan 

 
• Decommissioning & Decontamination (D&D).  This is the step where all 

contamination is removed from the facility.  Depending on the situation this could 
involve removal of all fuel and equipment, cleaning of surfaces with surface 
contamination, removal of material with volumetric neutron activation (e.g. concrete 
and rebar), removal of tanks and drainlines and removal of contaminated soil.   This 
phase is variously known as D&D, restoration, remediation or simply cleanup. 

 
• Remedial Action Support Surveys.  During D&D, routine surveys of facility 

surfaces for surface contamination are performed to determine if indeed, a cleanup 
operation has been effective.  If not, then additional remediation is performed.  This 
process is also performed during soil excavation operations.  This step in the process 
ensures that regulatory cleanup goals are not only met, but are exceeded.  This is 
central to the "as low as reasonably achievable" (ALARA) process. 

 
• Radioactive Waste Disposal.   This is the process of characterizing, packaging, 

shipping and ultimate disposal and burying of waste generated in the D&D step.  
Disposal of radioactive waste from SSFL occurs at a variety of DOE-approved or 
NRC-licensed disposal sites including the Hanford Disposal Site in Washington State, 
and the Nevada Test Site in Nevada.  Two main objectives are key to this process. 

 
• Compliance with DOT shipping regulations for shipment of radioactive 

materials on public highways 
 

• Compliance with disposal site waste acceptance criteria (WAC) which 
mandates documentation to verifiy the characterization (or pedigree) of the 
waste 

 
• Final D&D Report.  Upon completion of D&D, a final report is prepared 

documenting the D&D process, costs, waste volumes generated, and worker exposure 
incurred.  

 
• Final Radiological Status Survey.  This step is the process of surveying a facility to 

ensure that all contamination has been removed to below limits specified by federal 
and state regulations.  These measurements can include measurements for fixed and 
removable surface contamination, sampling for volumetric activation, sampling for 
soil contamination and measurements of radiation exposure rates.  Guidance for 
performing such surveys is provided in the Multi-Agency Radiation Survey and 
Site Investigation Manual, MARSSIM (Reference 9).  MARSSIM provides a 
structured and statistical framework by which to demonstrate compliance with 
appropriate cleanup standards.  MARSSIM defines survey designs using the Data 
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Quality Objectives (DQO) process and utilizes Data Quality Assessment (DQA) 
that includes the Wilcoxon Rank Sum (WRS) test to determine if a sampled area 
meets established cleanup standards.  The MARSSIM manual demonstrates the 
commonality between the MARSSIM process and the RCRA and CERCLA 
processes.  MARSSIM applies to surface contamination of buildings and facilities 
and to surface soil contamination.  It does not apply to construction debris, subsurface 
soil contamination, surface or sub-surface water, biota, air or volumetric 
contamination.   
 
The facility owner or contractor, in this case Boeing, usually performs this survey.   
Key reports prepared to document these surveys are, 
 

• Final Status Survey Procedure (Sampling and Analysis Plan) 
• Final Status Survey Report (Results) 

 
Procedures and results of these surveys are sent to the appropriate regulatory 
agencies, namely the Department of Energy and the California Department of Public 
Health Radiologic Health Branch. 

 
• Independent Verification Surveys.  Independent verification surveys (IVS) are 

performed by a third party to confirm or verify the prior Boeing final status survey.  
The DOE contracts with the Oak Ridge Institute of Science and Education (ORISE) 
to perform an IVS.  ORISE reviews the final status survey procedures and results and 
provide comments and/or questions to DOE and Boeing.  Boeing provides written 
answers to ORISE and DOE.  ORISE utilize information in these reports to prepare a 
work plan for their IVS which it submits to DOE.  ORISE then visits the site in order 
to perform their IVS. 
 
A similar process is undertaken with the DHS who visit the site to perform a second 
IVS at approximately the same time period as ORISE. 
 
ORISE then prepare a final IVS report and submit to DOE who in turn forwards a 
copy to Boeing.  Boeing then forwards a copy of the ORISE IVS report to the DHS 
and requests either, that DHS release the facility for unrestricted use (Boeing-owned 
buildings), or that DHS concur with the release for unrestricted use (DOE-owned 
buildings). 
 

• Dose and Risk Analysis.  Although not required by established MARSSIM 
protocols, it is frequently instructive to perform post-remedial pathways dose 
assessments and risk analyses.  This step in the process can demonstrate the 
effectiveness of the ALARA process in achieving post-remedial levels far below the 
established regulatory dose goals.  It can also be demonstrated that the ALARA 
process achieves risk levels within the lower end of the 10-6 to 10-4 CERCLA target 
risk range, and in many cases achieves risk levels below 10-6.   
 
For example building surface contamination limits were developed in a 1974 Atomic 
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Energy Commission Regulatory Guide (Reference 3).  It is natural to wonder how 
these surface contamination limits (in units of disintegrations per minute per 100 cm2) 
translate into dose and risk.  Such calculations can be performed using RESRAD-
Build; a DOE developed computer code.  Calculations using post-remedial survey 
data have shown that facilities released for unrestricted use pose an insignificant dose 
to an occupant.  Similar calculations, using RESRAD-Recycle and IMPACTS, have 
been performed for building debris shipped to landfills (prior to 2002) and scrap 
metal sent for recycling (prior to 2000).  Again, doses are insignificant. 
 
The recent ANSI/HPS N13.12-1999, Surface and Volume Radioactivity Standards for 
Clearance (Reference 10) has proposed new isotope specific standards for surface and 
volumetric contamination based on a 1 mrem/y standards.  Comparing the Regulatory 
Guide 1.86 limits with these new proposed limits shows that RG 1.86 limits are equal 
or less than 1 mrem/y, thus confirming the Boeing analyses.   

 
• Certification Docket.   At the completion of the D&D and survey process for a DOE 

building, a Certification Docket is prepared by Boeing, which includes all key 
documentation.  This includes the approved site release criteria (Reference 8), the 
DOE approval of these criteria (Reference 7), the final D&D report, the final status 
survey report, the ORISE IVS report, and the release concurrence letter from DHS (if 
available).  This Docket is submitted to DOE for approval. 

 
• Federal Register Publication.  For DOE-owned buildings, DOE publishes in the 

Federal Register, its intent to release the building for unrestricted use.  DOE then 
transmits a letter to Boeing releasing the building for unrestricted use. 

 
• Removal of Facility from Radioactive Materials License 0015-19.  For Boeing-

owned buildings, the DHS transmits a letter to Boeing releasing the building for 
unrestricted use and issues an amendment to Radioactive Materials License 0015-19, 
removing the facility from the license. 

 
• Release for Unrestricted Use. The legal and regulatory process of  “releasing a 

building for unrestricted use” means that, 
 

• Approved cleanup standards have been met.  

• DOE and DHS impose no further radiological controls or regulatory oversight 
for the building or land. 

• DHS removes the building from the Radioactive Material License. 

• The building can be safely used for any other purposes without any further 
radiological controls. 

• Prior to September 2002, the building could be safely demolished and 
disposed of at municipal landfills without any further radiological controls.  
Subsequent to California Executive Order D-62-02 of September 2002 (a.k.a. 
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Governor’s Moratorium) all such decommissioned material is required to be 
sent instead to a Class 1 hazardous waste landfill. 

• Prior to July 2000, any other material from the building, including metal, can 
be safely reused or recycled without any further radiological controls.  
Subsequent to July 2000, there is a suspension on recycling of metal from 
DOE radiological facilities. 
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1.0 INTRODUCTION 

In May 2008, the U.S. Department of Energy (DOE) issued a Notice of Intent (NOI) to prepare an 
Environmental Impact Statement for Remediation of Area IV of the Santa Susana Field Laboratory (SSFL Area 
IV EIS) and conduct scoping meetings.  Scoping meetings were held on July 22, 2008 in Simi Valley, 
California; July 23, 2008 in Northridge, California; and July 24, 2008 in Sacramento, California.   

Prior to the scoping meetings, a comprehensive review of all previous Area IV sampling activity was 
conducted.  The Draft Gap Analysis Report presented this evaluatation of the existing chemical and 
radiological site characterization data to determine what additional data would be needed to prepare 
both a human health risk assessment and an ecological risk assessment. These assessments would be 
used as part of the evaluation of alternatives in the SSFL Area IV EIS. Additionally, two public 
meetings concerning the Draft Gap Analysis Report were conducted in Simi Valley, California, on June 
10 and 26, 2008.   

Because comments submitted in response to DOE’s announced efforts to scope the environmental 
impact statement (EIS) and comments submitted on the Draft Gap Analysis Report were received 
during overlapping timeframes, many of the comments dealt with both.  DOE decided to combine 
the comments from both efforts and respond to all comments in this comprehensive comment 
response document.  The National Environmental Policy Act (NEPA) does not require federal 
agencies, nor do the Council on Environmental Quality nor DOE implementing regulations, to 
respond individually to scoping comments; however, DOE wanted to go beyond what was required 
and provide individual responses to commentors. 

This comment response document is divided into four sections and two appendices, as outlined 
below: 

Section 1.0 – Introduction.  This section includes information on public meetings, project 
and schedule changes, and changes as a result of the scoping process. 

Section 2.0 – Summary of Comments Received.  This section includes a summary of the 
nine broad categories of comments received. 

Section 3.0 – Stakeholder Concerns.  This section contains 11 comments that were 
frequently repeated by commentors that DOE felt should be brought forward either because 
of the level of interest expressed by commentors or the length and complexity of the 
response. 

Section 4.0 – Individual Comments and Responses.  This section includes all comments 
and the corresponding individual responses. 

Appendix A – Radionuclides Related to Historical Operations at the Santa Susana 
Field Laboratory Area IV.  This white paper was written in response to a request from the 
State of California to provide a list of all the radionuclides from reactor operations and to 
reduce the list using industry accepted standards.  

Appendix B – Advertising for Scoping Meetings.  In response to questions about 
advertising, a list of all advertising done for the scoping meetings was compiled and attached 
to this comment response document. 

Since the SSFL Area IV EIS scoping meetings occurred in July 2008, there have been many changes 
to the project.  The most significant of these changes are summarized below: 
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• Based on provisions of the 2008 Consolidated Appropriations Act, 2008 (H.R. 2764, 
Public Law 110-161), DOE and the Environmental Protection Agency (EPA) signed, on 
July 24, 2008, an Interagency Agreement (IAG) that provides for EPA to conduct a 
radiological background study.  At that time, DOE transferred $1.5 million in funding to 
EPA to conduct this work.  EPA is near completion of its efforts to develop and design 
the background study.  In December 2008, EPA provided a draft scope of work for 
EPA to conduct a radiological characterization study for Area IV and the adjoining 
northern undeveloped land.  The DOE/EPA IAG was amended on February 17, 2009 
to reflect the transfer of an additional $1.7 million to EPA to begin the radiological 
characterization study of Area IV and the Northern Undeveloped Land.  On April 23, 
2009 the IAG was again amended to provide to EPA the full funding ($38.3 million) that 
they requested for the radiological characterization study using funding provided by the 
2009 American Recovery and Reinvestment Act. Initial work for planning and 
implementing the Area IV radiological characterization survey has begun with an 
expected completion date of September 2011. 

• The State of California Department of Toxic Substances Control (DTSC) has the lead 
for determining the chemical background levels.  A chemical background group has been 
formed and DTSC expects to complete this work by summer 2010. 

• An Amended Consent Order is under negotiation between DTSC, DOE, the U.S. 
National Aeronautics and Space Administration (NASA), and The Boeing Company 
(Boeing), for cleanup of SSFL.  The Revised Consent Order will further refine how 
remediation efforts at SSFL Area IV will be conducted. 

• EPA reevaluated the entire SSFL site and, based on that evaluation, recommended that 
the entire site be listed on the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) National Priorities List (NPL), also called the Superfund 
List.  The State of California did not agree, and concluded that it would be in the State’s 
best interest to conduct cleanup under the direction of DTSC as the lead regulator.  
DTSC has oversight responsibility of the Resource Conservation and Recovery Act 
(RCRA) Facility Investigation that is being conducted for the entire SSFL site.  DOE will 
conduct CERCLA-based human health and ecological risk assessments for evaluating 
the alternatives. 

These changes have resulted in significant modifications to the schedule and to the project.  As a 
result, DOE will conduct another round of scoping to further refine what will be addressed in the 
SSFL Area IV EIS as EPA nears the end of the radiological characterization.  This rescoping will 
include an amended NOI, new scoping meetings, and an additional opportunity to comment on the 
scope of the SSFL Area IV EIS, the alternatives, and any issues pertinent to the EIS.  Additional 
information on the changes noted above are discussed in the concerns and responses listed below. 

As a result of the scoping process, DOE has added two alternatives, one specifically addressing the 
clean up to agriculatural future land use levels and another in which SSFL Area IV would be cleaned 
up and future land use would be classified as restricted open space (open to wildlife, but fenced and 
secured to preclude human use).  In the amended NOI, all of the alternatives will be refined and 
better defined (including options for groundwater remediation) as part of the new scoping effort.  
Other changes resulting from the initial scoping process include commitment by DOE to additional 
methods of notifying and communicating with the public (email, newsletters, and community 
member help), interviewing former workers about historical operations, and developing a more 
comprehensive understanding of historical operations and impacts.   
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DOE intends to revise and finalize the Gap Analysis Report, after EPA completes the radiological 
background study and the Area IV radiological characterization study.  Any sampling that was 
identified as necessary in the Draft Gap Analysis Report not conducted by EPA or DTSC will be 
completed by DOE prior to development of the ecological and human health risk assessments and 
the analysis of the alternatives for the Area IV EIS.  

For the Draft Gap Analysis Report, many comments were received concerning sampling methodology, 
exposure units, contaminants of concern, sampling density, and other characterization-related topics.  
Because EPA now has the responsibility for the radiological characterization of Area IV and the 
Northern Undeveloped Area, those comments are being provided to EPA for their consideration 
during the development of EPA’s sampling and analysis plan. 
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2.0 SUMMARY OF COMMENTS RECEIVED 

As a result of the Draft Gap Analysis Report comment period and public EIS scoping process, DOE 
received input from 74 commentors, including individuals; elected officials; special interest groups; 
and local, state, and federal agencies.  Written comments were received via U.S. mail, e-mail, and at 
public meetings.  Oral comments were obtained at public meetings and documented by court 
reporters.  Approximately 750 individual comments were received, of which approximately 40 
percent were concerned with the SSFL Area IV EIS and 60 percent with the Draft Gap Analysis 
Report. 
All comments were generally grouped into the following nine broad categories: 

• Scope of Studies (SSFL Area IV EIS and Draft Gap Analysis Report) – These 
comments related to suggestions for modifying the scope of the remediation, specifically 
to address all of SSFL and adjacent lands.   

• Nature and Extent of Contamination – This category included suggestions that DOE 
develop a full understanding of the nature and extent of the contamination to be 
addressed in the cleanup program, including the types of contamination (radiological or 
chemical), how those contaminants resulted from historical operations, the level of 
contamination that is attributable to background and site characteristics, and movement 
of contaminants in the surrounding environment. 

• Cleanup Criteria and Standards – These comments discussed screening levels for 
cleanup actions and cleanup standards. 

• Draft Gap Analysis Report Sampling – These comments concerned the sampling 
methodologies and sample density. 

• Policy Issues – This category included a range of DOE policy issues such as process 
transparency, contracting issues, regulatory compliance, and listing on the CERCLA 
NPL. 

• EIS Process and Alternatives – These comments were concerned with the process 
DOE will use to develop the EIS (such as the method of selection for the preferred 
alternative), the schedule, and the alternatives to be analyzed.  

• Public Involvement – These comments concerned meeting logistics, meeting format, 
meeting notifications, and advertising budget. 

• Health Impacts of Previous Operations (Cumulative Health Impacts) and 
Proposed Alternatives – Comments in this category related to the health effects 
resulting from human exposure to SSFL contamination from both the proposed 
alternatives and historical operations and accidents (cumulative health impacts).   

• EIS Resource Evaluations – This category included environmental resource areas and 
activities that would be analyzed in the SSFL Area IV EIS, such as cultural resources, 
biological resources, water resources, and waste management. 

Additional information on the comments received within these categories is presented in Table 2–1.  
DOE’s responses to general issues raised in these comment categories are provided in Section 3.  
Responses to individual comments are included in Section 4. 
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Table 2–1.  Summary of Scoping Comments by Category 

Scope of Studies (SSFL Area IV EIS and Draft Gap Analysis Report) – These comments related to modifying 
the scope of the remediation effort, specifically to address all of SSFL and adjacent lands.  Many comments 
requested sampling and analysis of the entire SSFL site, and provided information on DOE activities that either 
impacted areas beyond Area IV or took place outside of Area IV; such as gas releases from the Sodium Reactor 
Experiment (SRE) accident, holding ponds, or the Area I Burn Pit.  Specific locations such as the Brandeis-Bardin 
campus and Sage Ranch Park were mentioned as areas of potential contamination. 

Nature and Extent of Contamination – Most of the comments in this category were specific to the Draft Gap 
Analysis Report.  The comments requested the identity of all contaminants present, their concentrations, their 
locations, and the potential remediation effort.  Commentors also stated that, to understand the contamination 
issues, DOE must first understand the full history of operations and activities at the site to locate and characterize 
contaminants.  Commentors requested a review of records, such as accident reports, log books, previous gamma 
walkover surveys, radionuclide monitoring, tracer studies, and air filters in buildings.  Access to records was also 
requested.  Interviews with former employees were suggested.  Some comments requested information on a 
specific event or piece of equipment, such as the SRE accident and the Van de Graaff accelerator.  Several 
comments noted distrust of the Historical Site Assessment document, and asked for DOE to redo the assessment.  
Comments on conducting the background and site characterization studies accompanied the comments addressing 
the nature and extent of contamination.  Commentors noted a need for a site-specific background study and a site-
wide gamma walkover survey.  Appropriate sampling locations for background samples were also discussed.  
Furthermore, commentors discussed the list of radiological constituents of interest (COIs) and the processes and 
operations that took place.  Commentors were concerned that the list presented in the Draft Gap Analysis Report 
may not be appropriate or comprehensive and asked for details on the development of the COI list.  The 
commentors also requested information on radionuclides and their characteristics, such as half-lives, exposure 
scenarios, health risks, radionuclide reactions in different media, and remediation methods.  Other commentors 
asked for the specific locations of radionuclides on the site.  They also asked for information on the potential 
movement of radionuclides, including the effects of wind patterns on radionuclide dispersion and the effects of soil 
erosion and migration on radionuclide levels. 

Cleanup Criteria and Standards – This category of comments discussed screening levels for cleanup actions and 
cleanup standards.  Several comments asked for a description of the development of a screening level, such as a 
preliminary remediation goal (PRG) or derived concentration guideline level (DCGL), and how the levels were 
used.  Other comments requested clarification of the relationship between different screening levels, as well as the 
screening criteria for chemicals and radionuclides.  Comments noted the confusion over the development of PRGs 
in the Draft Gap Analysis Report and their relationship to SB 990.  Several comments concerned development of the 
cleanup standards to be employed in the remediation.  A few commentors asked that DTSC certify that SSFL is 
cleaned up to the highest standards.  Questions were raised addressing various aspects of cleanup standards, such as 
achievable cleanup levels, the development and selection of cleanup levels, and the differences in cleanup standards 
between federal agencies. 

Draft Gap Analysis Report Sampling – Sampling comment topics ranged from satisfying Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) requirements to conducting statistical evaluations of 
data.  Comments concerned the sample density compliance with CERCLA and MARSSIM, justification of sample 
numbers presented in the Draft Gap Analysis Report, and definitions of terms used in the report.  Other comments  
expressed concern over perceived averaging and segmenting analytical results, and the need to use appropriate 
research methodology.  Several commentors asked for assurance that adequate and appropriate sampling and 
analysis will be done. 

Policy Issues – These comments concerned DOE policies for site cleanup or preparing the SSFL Area IV 
EIS, such as process transparency, contracting issues, regulatory compliance, and listing SSFL on the 
CERCLA NPL.  Additionally, commentors asked DOE to describe how it will comply with RCRA, 
CERCLA, and NEPA, especially in regards to remediation selection.  A few comments questioned 
compliance with State of California regulations, discussed the problems with accelerated cleanup programs, 
and suggested the completion of an environmental impact report.  Some commentors asked for a 
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clarification of the roles of the different agencies involved at SSFL, or requested that more regulatory 
enforcement take place at SSFL.  Several comments communicated distrust in DOE and requested that 
EPA take the lead on site characterization, remedy selection, and all cleanup activities.  A frequent comment 
was the request that DOE comply with SB 990.  A few commentors asked for specific information related 
to SB 990, such as the actual cost of compliance and the effects of SB 990 on Boeing’s proposed land 
transfer.  Commentors requested that the site be placed on the CERCLA NPL, asked about the 
consequences of listing the site, and indicated a preference for using the Superfund process to evaluate and 
select cleanup actions. 

EIS Process and Alternatives – These comments were concerned with EIS processes (such as how the preferred 
alternative would be selected), schedule, and alternatives to be analyzed, and preferences for specific alternatives.  
Several comments asked for a clearly defined scope, while others asked for the scope to be redetermined.  A few 
commentors asked for a description of the EIS process, specifically the relationship between public comments, the 
EIS document and the ultimate cleanup decision.  Also, several comments suggested revising the SSFL Area IV 
EIS schedule.  Many commentors said the list of proposed alternatives was inadequate, and DOE should consider 
other alternatives not proposed in the NOI.  Some commentors requested a more detailed description of each 
alternative.  A number of comments conveyed a preference for Alternative 4, Offsite Disposal of SSFL Area IV 
Materials.  Two additional alternatives were proposed—one that complied with SB 990 and one where Area IV is 
cleaned up, designated as restricted open space, and fenced and secured to preclude human access.  Future land 
uses mentioned for SSFL included general public use, an equestrian center, parkland, open space, restricted open 
space, agricultural, agricultural/rural residential, and rural.  Also, commentors said that future land use should be 
considered within the context of current land uses of adjacent properties, namely agricultural and residential 
developments. 

Public Involvement – These comments concerned meeting logistics, meeting format, meeting notifications, and 
the advertising budget.  A few comments related to the actual logistics of the scoping process, such as the location 
and timing of meetings.  A couple of commentors offered suggestions on the scoping meeting format.  Some 
comments related to notification of the public of SSFL Area IV EIS activities.  Commentors asked for details on 
how the public was contacted and the advertising budget.  Many comments addressed a perceived lack of public 
awareness of the scoping meetings.  Comments on the lack of participation by government representatives were 
also submitted. 

Health Impacts of Previous Operations (Cumulative Health Impacts) and Proposed Alternatives – These 
comments concerned human exposure to SSFL contamination from both the proposed alternatives and historical 
operations and accidents (cumulative health impacts).  Several commentors asked DOE to perform risk 
assessments and epidemiologic studies of former and current workers.  Some commentors requested 
biomonitoring of former and current workers as well as of local residents, including an update of the cancer registry 
and the Agency for Toxic Substances and Disease Registry study (ATSDR).  Concerns were raised over short-term 
health risks, particularly related to removing structures or leaving structures in place, transporting materials, and soil 
disturbing and cleanup activities.  Commentors were also concerned with the health risks associated with each 
alternative.  A few commentors asked about the disclosure of health risks to communities and the potential for 
relocation of residents at greater risk of adverse health effects. 

EIS Resource Evaluations – This category included commentor concerns on environmental resource areas and 
issues that would be analyzed in the SSFL Area IV EIS, including cultural resources, biological resources, water 
resources, air, geology, soils, transportation of radioactive materials, and waste management. 
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3.0 STAKEHOLDER CONCERNS 

At the public meetings, there were some specific concerns that were expressed by a number of 
commentors: 

• Cleanup of the entire SSFL site, not just Area IV;   
• Preference for Alternative 4 (i.e., off-site disposal of SSFL Area IV materials; demolition 

of buildings, etc.); 
• Alternatives to be analyzed and DOE’s method of selecting a preferred alternative; 
• Request to meet the requirements of SB 990; 
• Listing SSFL on the NPL; 
• Health impacts of previous operations (cumulative health impacts); 
• Historical operations/accidents and interviews with former employees; 
• Background measurements of radiological and chemical constituents; 
• Proper use of EPA PRGs; 
• List of radiological COIs in the Draft Gap Analysis Report; and 
• Notification process for meetings 

These concerns and a response by DOE are detailed below. 

Cleanup of the entire SSFL site, not just Area IV 

A number of comments were received requesting that DOE not restrict the Draft Gap Analysis Report 
and the SSFL Area IV EIS to Area IV.  The focus on Area IV is based on the following 
considerations.  

• SSFL is divided into four administrative units and two undeveloped areas with DOE, 
NASA, and Boeing being responsible for different parts of investigations and the 
cleanup.  Boeing owns most of the land, except for 42 acres of Area I and all of Area II, 
which are owned by NASA.  DOE does not own any of the land; DOE’s predecessors 
used 90 acres of Boeing’s Area IV land for a number of facilities called the Energy 
Technology Engineering Center (ETEC).  The Atomic Energy Commission (AEC) and 
the Energy Research and Development Administration (ERDA) contracted with Boeing 
and its predecessors to conduct research and related support activities at ETEC.  All of 
these contracted activities were restricted to Area IV.   

• The U.S. District Court for the Northern District of California ordered DOE to prepare 
the EIS for Area IV of the SSFL. 

• H.R. 2764 mandates a radiological survey of Area IV and tasks DOE and EPA with 
developing a joint survey and an Interagency Agreement.  EPA is the lead agency for this 
effort, and will conduct the radiological background study, the gamma walkover survey, 
and all associated soil sampling.  

• Significant work on SSFL cleanup is underway beyond Area IV, and will include other 
areas that stakeholders have identified as concerns, such as the Area I Burn Pit.  The 
various cleanup efforts are subject to applicable federal and state requirements, including 
the RCRA authority of DTSC for the entire SSFL site.  Under DTSC orders, DOE, 
Boeing, and NASA are actively investigating chemical use and contamination throughout 
SSFL.  
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• Under California Environmental Quality Act (CEQA) requirements, DTSC will also be 
responsible for the preparation of an environmental impact report addressing cleanup 
for all of SSFL.  This document will be prepared at the completion of the RCRA 
investigations. 

• Stormwater runoff at SSFL is being addressed through the National Pollutant Discharge 
Elimination System (NPDES) permit process under the authority of the Los Angeles 
Regional Water Quality Control Board.  NPDES controls water pollution at SSFL by 
regulating discharges of pollutants in stormwater.  All of SSFL is subject to NPDES 
requirements, including the requirement to collect and treat stormwater.  

• DOE is committed to identifying the extent of contamination from DOE activities at 
ETEC.  

Preference for Alternative 4 

A number of commentors indicated a preference for Alternative 4, Offsite Disposal of SSFL Area 
IV Materials as it was described in the NOI.  DOE acknowledges this expressed preference.  DOE 
is preparing the SSFL Area IV EIS in compliance with NEPA, which requires consideration of a 
range of alternatives.  No preferred alternative will be identified until all of the alternatives have 
been analyzed and evaluated.   

As a result of rescoping, the alternatives that are actually evaluated in the EIS will likely differ from 
those originally listed in the NOI.  In addition, Alternative 4 as originally described in the NOI may 
be reworded.   

Alternatives to be analyzed and DOE’s method of selecting a preferred alternative 

A number of commentors addressed the alternatives to be evaluated in the SSFL Area IV EIS 
questioning how DOE will select a preferred alternative.  However, it is too early in the process for 
DOE to designate a preferred alternative, or to fully determine what might be technically or 
economically feasible.  Under NEPA, federal agencies must prepare EISs when proposed actions 
may have a significant impact on the environment.  The EIS must evaluate the environmental and 
related social and economic effects of the proposed action and a range of reasonable alternatives.  
NEPA requires that DOE look at “no action” as a basis of comparison among alternatives, 
regardless of whether the site must be cleaned up.  Two no action alternatives were identified to 
meet the requirements for no action under both NEPA and CERCLA.  For each of the three action 
alternatives identified in the NOI, it is DOE’s intent to analyze each separately for the agricultural, 
residential, and open space scenarios.  This analysis will be fully described in the Draft SSFL Area IV 
EIS.  NEPA requires DOE decisionmakers to make informed decisions.  NEPA does not require 
the decisionmaker to select the most environmentally benign alternative or the alternative that is 
preferred by the local community.  However, DOE will use the nine EPA CERCLA evaluation 
criteria to select a preferred alternative.  These include: 1) overall protection of human health and the 
environment; 2) compliance with applicable or relevant and appropriate requirements; 3) long-term 
effectiveness and performance; 4) reduction of toxicity, mobility, or volume through treatment; 5) 
short-term effectiveness; 6) implementability; 7) cost; 8) State acceptance; and 9) community 
acceptance.  In an amended NOI, the range of reasonable alternatives will be further clarified and 
additional scoping of the SSFL Area IV EIS will occur.  One purpose of scoping is to solicit public 
input on alternatives to ensure all reasonable alternatives are evaluated. 
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Based on the results of the EPA background study, DTSC’s chemical analysis and background 
study, and EPA’s radiological characterization survey of Area IV, the alternatives in the EIS may be 
revised, refined, and changed.  Once EPA and DTSC complete their studies, DOE will evaluate all 
alternatives to assure that a full range of reasonable alternatives, including those suggested as part of 
the July 2008 scoping, are considered in the EIS.  The two alternatives suggested during scoping 
(future agricultural land use and restricted open space land use) will be considered for the EIS, and 
other alternatives may change based upon results of these studies.  DOE will conduct another round 
of scoping meetings when EPA is nearing completion of the radiological characterization of Area 
IV.  When additional scoping meetings are conducted, proper public notifications including Federal 
Register notices, via the local media, and email distribution lists will be made.  As part of DOE’s on-
going stakeholder involvement activities, discussions will be held with interested stakeholders and 
regulators to determine the need for additional scoping meetings.   

Request to meet the requirements of Senate Bill (SB) 990 

Commentors recommended that DOE pursue a cleanup program that would allow compliance with 
SB 990.  SB 990 requires a cleanup standard for an agricultural future use scenario.  As previously 
explained, DOE will evaluate a full range of reasonable land use alternatives as part of the SSFL 
Area IV EIS. DOE will consider future use scenarios during the EIS process to determine how to 
clean up SSFL Area IV. One of these future use scenarios is an agricultural scenario.  DOE will also 
consider residential and open space scenarios.  As a result of the scoping comments, DOE has 
added an additional alternative that is specifically designed to meet the requirements of SB 990.  The 
additional alternative will allow the decisionmakers to compare the SB 990 alternative to other 
alternatives. 

Listing SSFL on the National Priorities List 

Some commentors requested that SSFL be included on the CERCLA NPL to assure that all of 
SSFL is cleaned up, not just Area IV.  DOE had similarly concluded that inclusion of SSFL on the 
NPL would have resulted in a comprehensive, coordinated cleanup.  The State of California did not 
agree, and concluded that it would be in the State’s best interest to conduct cleanup under the 
auspices of DTSC as the lead regulator.  Therefore, EPA has decided against including the SSFL on 
the NPL.  Instead, DTSC will direct the cleanup of SSFL under an Amended Consent Order and 
DOE will conduct the cleanup of Area IV accordingly. 

Health impacts of previous operations (cumulative health impacts) 

A number of commentors requested that DOE analyze the health impacts of previous operations 
on the surrounding population.  NEPA requires the analysis of cumulative impacts of past, present, 
and reasonably foreseeable actions.  The Council on Environmental Quality’s 2005 Memorandum, 
“Guidance on the Consideration of Past Actions in Cumulative Effects Analysis,” states: “[t]he 
environmental analysis required under NEPA is forward-looking, in that it focuses on the potential 
impacts of the proposed action that an agency is considering.  Thus, review of past actions is 
required to the extent that this review informs agency decision making regarding the proposed 
action.” It also states: “[i]n determining what information is necessary for a cumulative effects 
analysis, agencies should use scoping to focus on the extent to which information is "relevant to 
reasonably foreseeable significant adverse impacts," is "essential to a reasoned choice among 
alternatives," and “can be obtained without exorbitant cost.”  All resource areas will be analyzed for 
cumulative impacts.  Impacts on workers, the public, and the environment of all alternatives 
(including no action or containment in place) will be analyzed for comparison among alternatives. 
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Historical operations/accidents and interviews with former employees 

A number of commentors suggested that DOE add to and clarify its understanding of the history of 
SSFL, including accidents, and operational practices.  Many suggested conducting interviews with 
former employees.  There are several ongoing efforts to assure that new information is included in 
the historical record.  In addition, DOE is searching through all records in its possession or those in 
the possession of its contractors to assure that all relevant information is provided to DTSC as 
required in the RCRA Consent Order.  A part of this effort will be discussions with former 
employees.  DOE will share information about these efforts with interested stakeholders. 

Background measurements and characterization of radiological and chemical constituents 

Commentors requested that EPA, and specifically Mr. Gregg Dempsey, conduct the background 
studies and characterization of radiological and chemical constituents for the SSFL Area IV EIS.  
Background levels reflect concentrations in the bedrock and soil resulting from the geological 
processes that created the Santa Susana Mountains.  Additionally, background levels include 
concentrations of radionuclides and chemicals at the site that stem from other unrelated sources.  
These include radionuclides from global nuclear testing and lead from automobile exhaust. These 
background levels are needed for comparison with concentrations found at Area IV.  

DOE understands that the community holds EPA and Mr. Gregg Dempsey from EPA’s Las Vegas 
Lab in high regard.  As a result, EPA has appointed Mr. Dempsey to serve as the technical lead for 
both studies, and he is already taking a very active role in the work of the background study.  EPA 
has also appointed two project managers, one to conduct the radiological background study (Nicole 
Moutoux) and another to conduct the Area IV radiological characterization study (Craig Cooper).   
DTSC is directing similar work to determine the background levels of chemical contaminants and is 
directing the chemical contaminant characterization of all of SSFL, including Area IV.  DOE has 
and will continue to work closely with DTSC to ensure that efforts under the Consent Order and 
work on the SSFL Area IV EIS are coordinated.  DOE will prepare CERCLA-based human health 
and ecological risk assessments.  Input values for the risk assessments will be obtained from both 
the EPA radiological sampling efforts and the DTSC-led chemical survey.  In addition, DOE will 
continue to actively engage all stakeholders in the development of the scenarios and assumptions 
that will be incorporated in the risk assessment process. 

Commentors may provide suggestions directly to those parties involved in the determination of 
background or site characterization.  Contact information is provided below: 

EPA Background Study: 
Nicole Moutoux 
Project Manager 
Superfund Division  
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street, SFD-8-1 
San Francisco, CA  94105 
Phone:  (415) 972-3012 
Email:  Moutoux.Nicole@epa.gov 
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EPA Survey of Area IV: 
Mr. Craig Cooper 
Project Manager 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street, SFD-3 
San Francisco, CA  94105 
Phone:  415-947-4148 
Email:  cooper.craig@epa.gov 

 
RCRA Investigation of SSFL and Chemical Background Study: 

Mr. Rick Brausch 
Project Director 
California Department of Toxic Substances Control 
P.O. Box 806 
Sacramento, CA  95812-0806 
E-mail:  rbrausch@dtsc.ca.gov 

Proper use of EPA Preliminary Remediation Goals (PRGs) 

Some commentors questioned the PRG values used by DOE’s contractors in the Draft Gap Analysis 
Report.  One reason that DOE contracted the preparation of the Data Gap Analysis Report was to 
evaluate the existing information about Area IV contamination and determine how much additional 
sampling would be needed in order to prepare the risk assessment and the EIS.  Part of this 
evaluation is the comparison of existing soil concentrations and the EPA PRGs.  PRGs are a tool 
used by EPA in the evaluation of CERCLA sites to determine whether further study is warranted.  
PRGs are calculated acceptable soil concentrations based on probable future land use scenarios.   

The EPA PRGs were used in this study in accordance with EPA guidance as one measure to screen 
the usability of the existing data for future risk assessment purposes.  One objective of this screening 
was to determine what additional data would be needed from Area IV to complete the CERCLA 
risk assessment.  Within the Draft Gap Analysis Report the PRGs were not used for remedy evaluation 
or remedy selection.  EPA’s guidance related to the establishment of PRGs is presented in Part B of 
the Risk Assessment Guidance for Superfund, which can be viewed at 
http://www.epa.gov/oswer/riskassessment/ragsb/pdf/chapt2.pdf.   

DOE intends to look at the data again once EPA and DTSC have completed their background and 
characterization studies and determine if any additional “gaps” remain that will necessitate additional 
sampling.  

The List of Radiological COIs in the Draft Gap Analysis Report 

In comments submitted by the State of California on the Draft Gap Analysis Report, the State 
requested that the authors of the report “[p]rovide listing of all radionuclides generated during 
reactor operation and reduce the list using industry acceptable methods (i.e. radiological half-life).”  
As a response to this request, a white paper was developed including all potential radionuclides 
produced as a result of Area IV nuclear activities and explaining the rationale for determining 
whether each radionuclide remains a COI based on its half-life and other factors.  This white paper 
is entitled Radionuclides Related to Historical Operations at the Santa Susana Field Laboratory Area IV.  This 
white paper is included as Appendix A to this document.  Any new radiological COIs identified as a 
result of EPA’s background and radiological characterization studies will be included in the revised 
Draft Gap Analysis Report. 
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Notification process for meetings 

Concern was expressed that more people were not present at the scoping meetings and information 
was requested on the extent of community notifications in advance of the scoping meetings, 
including amount of funding devoted to the advertising budget.  The extent and types of outreach to 
the community for the scoping meetings are outlined in Appendix B.  Advertising costs for the 
scoping meetings (newspaper ads, postage, and mailing) totaled approximately $26,000. 

DOE appreciates input from commentors and will consider other means to notify the community 
about SSFL Area IV events, activities, reports, and opportunities for involvement in decisionmaking 
related to the cleanup.  Some commentors suggested that DOE place members of certain 
neighborhoods on the DOE mailing list.  DOE will place members of the public on the mailing list 
at their request.  However, DOE welcomes help from members of the public to notify their 
neighbors or others in the community of important meetings held by DOE.  Some commentors 
suggested that DOE use email to contact community members.  DOE has accepted the suggestion 
and has begun an email notification contact list.  Additionally, DOE has created a newsletter called 
the Santa Susana Clean Update that is now being sent out via email and traditional mail service with 
information on cleanup topics and future meetings. 
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Purpose 

This document clarifies the U.S. Environmental Protection Agency (EPA) preferred 
approach for the consideration of background constituent concentrations of hazardous 
substances, pollutants, and contaminants in certain steps of the remedy selection process, such as 
risk assessment and risk management, at Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA or “Superfund”) sites. To the extent practicable, 
this document may also be applicable to sites addressed under removal actions and time-critical 
actions. In general, the presence of high background concentrations of hazardous substances, 
pollutants, and contaminants found at a site is a factor that should be considered in risk 
assessment and risk management. 

The primary goal of the CERCLA program is to protect human health and the 
environment from current and potential threats posed by uncontrolled releases of hazardous 
substances, pollutants, and contaminants. Contamination at a CERCLA site may originate from 
releases attributable to the CERCLA site in question, as well as contamination that originated 
from other sources, including natural and/or anthropogenic sources not attributable to the 
specific site releases under investigation (EPA, 1995a). In some cases, the same hazardous 
substance, pollutant, and contaminant associated with a release is also a background constituent. 
These constituents should be included in the risk assessment, particularly when their 
concentrations exceed risk-based concentrations. In cases where background levels are high or 
present health risks, this information may be important to the public. Background information is 
important to risk managers because the CERCLA program, generally, does not clean up to 
concentrations below natural or anthropogenic background levels. 

A comprehensive investigation of all background substances found in the environment 
usually will not be necessary at a CERCLA site. For example, radon background samples 
normally would not be collected at a chemically contaminated site unless radon, or its precursor 
(radium, Ra-226) was part of the CERCLA release. Also, EPA normally would not analyze 
background samples for Ra-226 at a cesium (Cs-137) site, or dioxin at a lead site where dioxin 
was not the subject of a CERCLA release into the environment. 

This document provides guidance to EPA Regions concerning how the Agency intends to 
exercise its discretion in implementing one aspect of the CERCLA remedy selection process. 
The guidance is designed to implement national policy on these issues. 

Some of the statutory provisions described in this document contain legally binding 
requirements. However, this document does not substitute for those provisions or regulations, 
nor is it a regulation itself. Thus, it cannot impose legally-binding requirements on EPA, States, 
or the regulated community, and may not apply to a particular situation based upon the 
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circumstances. Any decisions regarding a particular remedy selection decision will be made 
based on the statute and regulations, and EPA decision makers retain the discretion to adopt 
approaches on a case-by-case basis that differ from this guidance where appropriate. EPA may 
change this guidance in the future. 

History 

Background issues are discussed in a number of EPA documents1. A need for CERCLA-
specific guidance was identified during risk assessment reform discussions with stakeholders in 
1997. An issue that is often raised at CERCLA sites is whether a reliable representation of 
background is established (EPA, 1989). To assist Regions with this issue, EPA developed a 
peer-reviewed practical guide to sampling and statistical analysis of background concentrations 
in soil at CERCLA sites (EPA, 2001b). 

EPA has developed this policy to respond to questions about the general application of 
background concentration during the CERCLA remedial investigation process.2  This policy 
encourages national consistency and responds to the Agency’s goals for risk characterization and 
communication of risks to the public as expressed in other EPA policy and guidance, including: 

• Policy for Risk Characterization which provides principles for fully, openly, and clearly 
characterizing risks (EPA, 1995b); and, 

• Cumulative Risk Assessment Guidance which encourages programs to better advise 
citizens about the environmental and public health risks they face (EPA, 1997c). 

Definitions of Terms 

1 Risk Assessment Guidance for Superfund Volume I, Human Health Evaluation Manual [RAGS] (EPA, 1989). 
Preamble to the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 1990a). 
Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (EPA, 1991). 
Determination of Background Concentrations of Inorganics in Soils and Sediments at Hazardous Waste Sites (EPA, 
1995a). 
Soil Screening Guidance: User’s Guide (EPA, 1996). 
Ecological Risk Assessment Guidance for Superfund (EPA, 1997a). 
Rules of Thumb for Superfund Remedy Selection (EPA, 1997b). 
Soil Screening Guidance for Radionuclides: User’s Guide (EPA, 2000). 
ECO Update. The Role of Screening-Level Risk Assessments and Refining Contaminants of Concern in Baseline 
Ecological Risk Assessments (EPA, 2001a). 

2The process of determining when risks warrant remedial actions and the degree of cleanup for specific 
hazardous substances, pollutants, and contaminants involves many factors that are not addressed in this document. 
Additional guidance is provided in the EPA (1991) Role of the Baseline Risk Assessment in Superfund Remedy 
Selection Decisions. 
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For the purposes of this policy, the following definitions are used. 

Background refers to constituents or locations that are not influenced by the releases 
from a site, and is usually described as naturally occurring or anthropogenic (EPA, 1989; EPA, 
1995a): 

1) Anthropogenic – natural and human-made substances present in 
the environment as a result of human activities (not specifically 
related to the CERCLA release in question); and, 

2) Naturally occurring – substances present in the environment in 
forms that have not been influenced by human activity. 

Chemicals (or constituents) of concern (COCs) are the hazardous substances, pollutants, 
and contaminants that, at the end of the risk assessment, are found to be the risk drivers or those 
that may actually pose unacceptable human or ecological risks.3  The COCs typically drive the 
need for a remedial action (EPA, 1999a). 

Chemicals (or constituents) of potential concern (COPCs) generally comprise the 
hazardous substances, pollutants, and contaminants that are investigated during the baseline risk 
assessment. The list of COPCs may include all of the constituents whose data are of sufficient 
quality for use in the quantitative risk assessment, or a subset thereof (EPA, 1989). 

Screening is a common approach used by risk assessors to refine the list of COPCs to 
those hazardous substances, pollutants, and contaminants that may pose substantial risks to 
health and the environment. Screening involves a comparison of site media concentrations with 
site-specific risk-based values.4 

Consideration of Background in Risk Assessment 

3Guidance for determining if site risks are unacceptable is discussed in the EPA (1991) Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions. As stated in the EPA (1991) memorandum, “EPA uses the 
general 10-4 to 10-6 risk range as a “target range” within which the Agency strives to manage risks as part of a 
Superfund cleanup.” The risk used in this decision generally is the “cumulative site risk” to an individual using 
reasonable maximum exposure (RME) assumptions for either current or future land use and includes all exposure 
pathways which the same person may consistently face. See also EPA (1989) RAGS, Section 8.3. 

4Risk-based values or concentrations are generally based on a cancer risk of one-in-a-million (1x10-6) or a hazard 
quotient of 1.0 for noncarcinogens (EPA, 1996) or screening-level ecological risk values (EPA, 1997a; EPA, 2001a). 
COPCs with concentrations below the screening levels might be excluded from the risk assessment unless there are 
other pathways or conditions that are not addressed by the screening values (EPA, 1996). 
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A baseline risk assessment generally is conducted to characterize the current and 
potential threats to human health and the environment that may be posed by hazardous 
substances, pollutants, and contaminants at a site. EPA’s 1989 Risk Assessment Guidance for 
Superfund (RAGS) provides general guidance for selecting COPCs, and considering background 
concentrations. In RAGS, EPA cautioned that eliminating COPCs based on background (either 
because concentrations are below background levels or attributable to background sources) could 
result in the loss of important risk information for those potentially exposed, even though 
cleanup may or may not eliminate a source of risks caused by background levels. In light of 
more recent guidance for risk-based screening (EPA, 1996; EPA, 2000) and risk characterization 
(EPA, 1995c), this policy recommends a baseline risk assessment approach that retains 
constituents that exceed risk-based screening concentrations. This approach involves addressing 
site-specific background issues at the end of the risk assessment, in the risk characterization. 
Specifically, the COPCs with high background concentrations should be discussed in the risk 
characterization, and if data are available, the contribution of background to site concentrations 
should be distinguished.5  COPCs that have both release-related and background-related sources 
should be included in the risk assessment. When concentrations of naturally occurring elements 
at a site exceed risk-based screening levels, that information should be discussed qualitatively in 
the risk characterization. To summarize: 

•	 The COPCs retained in the quantitative risk assessment should include 
those hazardous substances, pollutants, and contaminants with 
concentrations that exceed risk-based screening levels. 

•	 The Risk Characterization should include a discussion of elevated 
background concentrations of COPCs and their contribution to site risks. 

•	 Naturally occurring elements that are not CERCLA hazardous substances, 
pollutants, and contaminants, but exceed risk-based screening levels 
should be discussed in the risk characterization. 

This general approach is preferred in order to: 

• Encourage national consistency in this area; 

•	 Present a more thorough picture of risks associated with hazardous substances, 
pollutants, and contaminants at a site; and, 

• Prevent the inadvertent omission of potentially release-related hazardous 

5Technical guidance should be consulted for sampling and analysis of background concentration data (EPA, 
2001b). 
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substances, pollutants, and contaminants from the risk assessment. 

This approach is consistent with the Policy for Risk Characterization which provides 
principles for fully, openly, and clearly characterizing risks (EPA, 1995b). Risks identified 
during the baseline risk assessment should be clearly presented and communicated for risk 
managers and for the public. Risk characterization is one of many factors in determining 
appropriate CERCLA risk management actions (EPA, 1991; EPA, 1995b). 

Consideration of Background in Risk Management 

Where background concentrations are high relative to the concentrations of released 
hazardous substances, pollutants, and contaminants, a comparison of site and background 
concentrations may help risk managers make decisions concerning appropriate remedial actions. 
The contribution of background concentrations to risks associated with CERCLA releases may 
be important for refining specific cleanup levels for COCs that warrant remedial action6. 

Generally, under CERCLA, cleanup levels are not set at concentrations below natural 
background levels. Similarly, for anthropogenic contaminant concentrations, the CERCLA 
program normally does not set cleanup levels below anthropogenic background concentrations 
(EPA, 1996; EPA, 1997b; EPA, 2000). The reasons for this approach include cost-effectiveness, 
technical practicability, and the potential for recontamination of remediated areas by surrounding 
areas with elevated background concentrations. In cases where area-wide contamination may 
pose risks, but is beyond the authority provided under CERCLA, EPA may be able to help 
identify other programs or regulatory authorities that are able to address the sources of area-wide 
contamination, particularly anthropogenic (EPA, 1996; EPA, 1997b; EPA, 2000). In some 
cases, as part of a response to address CERCLA releases of hazardous substances, pollutants, 
and contaminants, EPA may also address some of the background contamination that is present 
on a site due to area-wide contamination. 

The determination of appropriate CERCLA response actions and chemical-specific 
cleanup levels includes the consideration of nine criteria as provided in the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP, 1990b). In cases where applicable or 
relevant and appropriate requirements (ARARs) regarding cleanup to background levels apply to 
a CERCLA action, the response action generally should be carried out in the manner prescribed 
by the ARAR. In the case where a law or regulation is determined to be an ARAR and it 
requires cleanup to background levels, the ARAR will normally apply and be incorporated into 
the Record of Decision, unless the ARAR is waived. 

Consideration of Background in Risk Communication 

6For example, in cases where a risk-based cleanup goal for a COC is below background concentrations, the 
cleanup level may be established based on background. 
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EPA strives for transparency in decision-making (EPA, 1995c) and encourages programs 
to better advise citizens about the environmental and public health risks they face (EPA, 1997c). 
The presence of high background concentrations of COPCs may pose challenges for risk 
communication. For example, the discussion of background may raise the expectation that EPA 
will address those risks under CERCLA. The knowledge that background substances may pose 
health or environmental risks could compound public concerns in some situations. 

On the other hand, knowledge of background risks could help some community members 
place CERCLA risks in perspective. Also, the information about site and background risks can 
be helpful for both risk managers who make an appropriate CERCLA decision, and for members 
of the public who should know about environmental risk factors that come to light during the 
remedial investigation process. 

As a general policy matter, EPA strives for early and frequent outreach to communities in 
order to share information and encourage involvement (EPA, 2001c). EPA has made a clear 
commitment to fully, openly, and clearly characterize and communicate risks (EPA, 1995b; 
EPA, 1995c). There is no one-size-fits-all technique that can help explain risks associated with 
CERCLA releases or with background levels, or the basis of risk management decisions. 
Approaches will depend on the site, the issues, and the level of community interest. Early on in 
the process, Regions should clarify their understanding of stakeholder expectations and clearly 
explain the relevant constraints and limitations of the CERCLA remedial process (EPA, 1999b; 
EPA, 2001c). 

In some cases where area-wide contamination may pose a risk, but is beyond the 
authority of the CERCLA program, communication of potential risks to the public may be most 
effective when coordinated with public health agencies. Examples of situations where Regions 
might coordinate risk communication with local, state or federal health officials are sites where 
widespread lead contamination or high levels of naturally occurring radiation have been found, 
but are not the subject of a CERCLA release into the environment. Public health agency 
officials may combine education and outreach efforts to inform residents about ways to reduce 
exposures and risks. 

Hypothetical Case Examples 

Three general hypothetical case examples are given to show how background may be 
considered in risk assessment and risk management at CERCLA sites: 

Case 1 presents an example of a chemical site with widespread background 
contamination. 

Case 2 presents an example of a radiation site with both natural- and release-related 
sources. 
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Case 3 presents an example of a site with hazardous substances, pollutants, and 
contaminants from both natural- and release-related sources. 

In these examples, it is presumed that adequate samples are collected from appropriate 
background reference locations and evaluated using appropriate statistical methods. It is 
presumed that background is not used to screen out substances from the risk assessment. For 
simplicity, only one pathway7 is used for hypothetical human health risk assessments.8 

Based on the presumptions above, the basic concepts these examples are designed to 
highlight are: 

•	 Background issues should be discussed in the risk characterization portion of the 
baseline risk assessment in order to inform risk management decisions; 

• Information about unacceptable risks should be communicated to public; and, 

•	 Other factors, such as the nine criteria provided in the NCP, should be considered 
by the risk manager in making final decisions. 

Hypothetical Case 1 

The ABC Industrial Site risk assessment included all COPCs that exceed site-specific 
risk-based concentrations for soil pathways. The results of the risk assessment identified the 
following COPCs with risks above or at the high end of the 10-4 to 10-6 risk range: arsenic, 
dieldrin, and 4,4-DDT. The hazard quotients were below 1.0. 

Arsenic is a potential background substance – it is a common naturally occurring element 
– but is also a hazardous substance that was released at this site. The available site 
characterization data indicate that soil arsenic concentrations may be naturally occurring or 
consistent with background concentrations. Dieldrin and DDT are present at high concentrations 
that contribute to an unacceptable site risk. However, only dieldrin is known to be associated 

7At most CERCLA sites, risks for the reasonably maximum exposed individual typically are combined across 
several exposure pathways to estimate the total risks at a CERCLA site. This is done only for the pathways which 
the same individual would be likely to face consistently (EPA, 1989). Depending on the particular CERCLA site, 
risks could be calculated for the entire area of the site or for separate units (see Section 4.5 of RAGS (EPA, 1989)). 
More technical guidance for characterizing background concentrations and comparing data sets is provided in EPA 
(2001b) and other technical references cited previously in this document. 

8 Guidance on the consideration of background concentrations during screening level ecological risk assessments 
is provided in EPA (2001a). 
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with the CERCLA site activities and releases. Since there are no known historical uses of DDT 
at this CERCLA site, the RPM suspects that the DDT in soil originated from area-wide 
agricultural pesticide applications in this part of the state. Based on this information, the RPM 
requests additional sampling of background locations for arsenic and DDT analysis. A statistical 
comparison of sampling data for arsenic and 4,4-DDT in on-site samples and background 
samples indicates that site concentrations for DDT are consistent with background 
concentrations. Local and regional data support the conclusion that DDT is an area-wide 
contaminant. The additional data indicate that arsenic concentrations on the site are above 
background concentrations. Therefore, the arsenic risks cannot be attributed solely to 
background. 

In this example, arsenic and dieldrin are the soil COCs for which cleanup goals should be 
derived. The risk characterization should present information about DDT as an area-wide 
background contaminant that is unrelated to releases at this site, and the Agency should explain 
whether or not it will be addressed. The RPM should consider whether other regulatory 
programs or authorities are able to address the area-wide DDT contamination in a coordinated 
response effort. If available, the location(s) of additional information on pesticide use in this 
part of the state should be provided for concerned citizens. 

Hypothetical Case 2 

At ABC Radium Production Site, site characterization data indicate that radium (Ra-226) 
and inorganics are present in soil. Arsenic concentrations exceed screening levels but are 
assumed to be within naturally occurring levels. To confirm this assumption, the RPM evaluates 
site-specific background samples for comparison to site concentrations. The site-specific 
background analysis confirms that arsenic concentrations collected on the site are consistent with 
background concentrations in soils. There are no known regional anthropogenic sources of 
arsenic (such as smelters or pesticide manufacturers). Arsenic, in this case, is considered to be a 
naturally occurring substance and is excluded from further consideration in the quantification of 
site risks. However, the finding of natural background arsenic at concentrations that may pose 
health risks should be discussed in the text of the risk characterization. 

The risk assessment indicates that Ra-226 exceeds the high end of the acceptable risk 
range of 10-4 to 10-6. It is commonly known that Ra-226 occurs naturally in the environment. 
Samples collected in an appropriate background location near this site indicate that Ra-226 
levels from natural sources are lower than the site levels, but are associated with a risk at the 
upper end of the risk range (10-4). 

In this example, only Ra-226 should be a COC for which a cleanup goal should be 
derived. The risk characterization, however, should include a discussion of natural background 
levels of both arsenic and Ra-226. 
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Hypothetical Case 3 

XYZ Site contains buried chemical wastes, but some anecdotal accounts indicate that 
radium may have been used. Preliminary site characterization data show that arsenic, 
manganese, and Ra-226 concentrations exceed the site-specific, risk-based concentrations. A 
comparison of arsenic and manganese concentrations in groundwater samples collected from 
upgradient background locations indicates that only manganese site concentrations are consistent 
with background levels and considered to be naturally occurring. Naturally occurring 
manganese is not considered further in the quantification of risks, but is included in a qualitative 
discussion of risks in the risk characterization. 

The RPM decides to analyze for Ra-226 both at the site and in background locations 
because it is commonly known that Ra-226 occurs naturally in the environment. Samples are 
collected in an appropriate background location near this site. The samples indicate that Ra-226 
levels at this site are not different from naturally occurring levels. Therefore, Ra-226 is not a 
COPC for further consideration in the quantification of risks. Subsequent site investigation data 
confirms the use of chemicals, but not radionuclides. 

In this example, only arsenic risks are quantified in the risk assessment. The baseline 
risk for groundwater indicates that arsenic poses an unacceptable risk. The risk characterization 
should include a discussion of the natural Ra-226 and manganese concentrations because the 
levels exceeded risk-based concentrations. Site characterization data indicate that site disposal 
activities caused naturally occurring arsenic in soil to be mobilized and leach to groundwater. 
Arsenic, therefore, is the subject of a CERCLA release into the environment and a cleanup goal 
for it should be derived. 
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