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Purpose of Presentation & Outline

 Purpose: Provide background on radiation 
regulatory actions underway or under 
consideration

 40 CFR 190 (radiation protection standards for 
nuclear power operations)

 40 CFR 192 (issued under authority of Uranium 
Mill Tailings Radiation Control Act (UMTRCA))

 40 CFR 61, Subpart W (radon emissions from 
uranium mill tailings under Clean Air Act)

 Revising CAP88-PC and analyzing age-specific 
dose issues
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History

 40 CFR Part 190 establishes radiation protection 
standards for nuclear power operations (Jan 13, 1977)

 Applies to U milling, U conversion & enrichment, U fuel 
fabrication, nuclear power plants, & reprocessing facilities 

 Specifies standards for U Fuel Cycle which include:
 Public dose limit of 25/75/25 mrem/yr to whole 

body/thyroid/other organs 
 Annual limits on total quantities of radioactivity entering the 

environment for certain radionuclides per Gigawatt 
electricity produced
 50,000 curies Kr-85
 5 millicuries I-129
 0.5 millicuries combined of Pu 239 & other alpha 

emitters
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Technical Considerations

 GW protection – Current 
standard does not have 
groundwater protection 
requirements
 Recent experience has 

shown that the potential 
for groundwater 
contamination exists 
(Tritium leaks)

 Rule did not anticipate 
GW problems and did not 
analyze them
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Dose Issues
 Before “effective dose,” there was “critical organ dose” 

(ICRP 2, 1959) and focus on radiation doses to whole 
body, thyroid, and any other organ

 Over time there have been changes in both the biokinetics 
and dosimetric models 

 Updated radiation protection limits –ICRP Report #103 
allows for standards to consider vulnerable sub-
populations
 Standards protective of children
 Environmental justice concerns – Native Americans

 Radionuclide “caps” (release limits) were developed based 
on collective dose—Is it still appropriate?
 Proving compliance is difficult if not impossible on facility basis 

(based on per Gigawatt of electricity)
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Other Technology Considerations

Some new applications for nuclear energy were not 
considered and are not covered by existing 
standards

 Thorium based fuel cycles
 Non-electrical energy production 

 Hydrogen cell generation

 Long term “interim” storage of spent fuel
 50 – 100+ years of storage possible, instead of 

months as envisioned in regulation
 At current & decommissioned reactor sites, potential 

centralized facility(ies)
 Fuel cladding degrades over time, releasing gases
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So, Why Consider This Now? Confluence of 
Technical and Policy Issues

 Growing concern over groundwater 
contamination at/around nuclear power plants 

 Re-invigorated interest in advanced nuclear 
technologies
 Nuclear power seen as a possibility in reducing 

greenhouse gases
 Reprocessing of spent nuclear fuel gaining interest

 Opportunity to update dosimetry
 Realization that the current construct of the 

regulation creates problems with enforcement 
(not focused on individual facilities)
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40 CFR 190 Summary

 We are currently considering whether a formal 
regulatory review of 40 CFR 190 is necessary

 If EPA proceeds with reviewing and revising this 
standard, the public review process would be an 
important factor in the Agency's decisions

 Would have multiple opportunities for input 
 Anticipate would do an ANPR
 Anticipate we would have public meetings in several 

cities
 Web
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40 CFR 192: Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings

 Establishes standards for active and closed mill 
sites, including soil, bldg clean-up requirements

 Implemented for their oversight of uranium and 
thorium extraction facility licensing, operations, 
sites, and wastes by 
 U.S. Nuclear Regulatory Commission (NRC) and its 

Agreement States, and 
 U.S. Department of Energy (DOE) 

 Applies to byproduct material from conventional 
mills, In Situ Leach/Recovery (ISL/ISR) 
facilities, and heap leach facilities, but not 
conventional mines (open pit or underground)
 ISL/ISR considered to be “underground milling”
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Background
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Reason for Review and Update

 Over 25 years since originally finalized, ~15 years since 
last update for groundwater protection

 Lacks explicit provisions for In Situ Leach/Recovery 
(ISL/ISR), now principal means of uranium recovery in 
U.S., and for heap leach facilities

 Changes in EPA protective standards for hazardous 
substances in groundwater and drinking water 

 Changes in economics of extraction & site remediation
 Changes in dose factors for radiation/radon, principal 

scenarios for exposure, free release of sites (ISL/ISR’s) 
after decommissioning

 Potential for uranium extraction in new areas (e.g., VA, MI)
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Status of 40 CFR 192 Efforts

 Regulation is under formal review
 Schedule for major milestones

 Decision for option selection (go/no go) in 2011
 If we revise the regulation, anticipate a 2012 proposal

 Focus has been:
 External -- Public information meetings
 Internal -- Organization and technical review
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40 CFR 61 Subpart W Summary
 Applies to radon emissions from operating 

uranium mill tailings
 Radon emissions flux standard: 20 pCi/m2-sec

 After 12/15/1989, new impoundments were 
required to meet one of two new work practices
 Phased disposal – Impoundment size < 40 acres
 Continuous disposal – dewatered tailings with no more 

than 10 acres uncovered
 Both must meet design, construction, ground-water 

monitoring standards at 40 CFR 192.32(a)

 Work practices were designed to achieve at least 
equivalent emissions reductions as obtained by 
the numerical standard
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Review of Subpart W

 Review began after receiving Notice of Intent to 
Sue (NOI) by two Colorado environmental 
groups
 Based on EPA’s alleged failure to review & revise 

regulation within ten years after enactment of Clean 
Air Act Amendments of 1990 (11/15/2000)

 Plaintiffs filed suit against EPA in October 2008
 Settlement agreement reached November 2009

 EPA is currently reviewing with intent to revise 
Subpart W, projected proposal, late summer 
2011
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Subpart W, continued

 In Situ Leach (ISL) extraction is becoming more 
commonplace and does not generate significant 
tailings, but wastes containing uranium 
byproduct material are placed in evaporation 
ponds/impoundments

 Currently 2 conventional mills and 3 ISL facilities 
operating

 Approximately 30 ISL operations expected
 Regulatory Reviews 

 of the current standard 
 of the original EPA radon risk assessment  
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Subpart W, Scientific Data/Research
 Review and compile a list of existing & proposed 

U mill tailing facilities & the containment 
technologies being used, as well as proposed 

 Compare & contrast those technologies with the 
engineering requirements of RCRA Subtitle C 
land disposal facilities, which are used as the 
design basis for existing uranium byproduct 
material impoundments 
 Review regulatory history of Rad-NESHAPS and 

Subpart W, Tailings impoundment technologies, and 
radon measurement method

 Comparison of 1989 risk assessment with current risk 
assessment approaches (adequacy and 
appropriateness)
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Status of the 40 CFR Part 61, Subpart W

 Regulation is under formal review
 Schedule for major milestones

 Decision for option selection (go/no go) in 2011
 If we revise the regulation, expect a 2011 proposal

 Focus has been:
 External -- Public information meetings to address 

settlement agreement requirements
 Internal -- Technical review
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CAP88-PC Age-Dependency Issue

 CAP88-PC is used by DOE facilities to determine 
compliance with 40 CFR Part 61, Subpart H

 Emissions shall not cause any member of the 
public to receive an annual effective dose 
equivalent > 10 mrem at any offsite point where 
there is a residence, school, business or office

 Current population risk estimates predict 
approximately 4 in 10,000 excess fatal cancers 
in a population exposed at 10 mrem for 70 years

 Capability now exists to calculate age-specific 
doses
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CAP88-PC Age-Dependency Issue

 CAP88-PC v.3 users manual states: “Although 
FGR 13 contains age-dependent dose factors, 
CAP88-PC only uses the adult factors in order to 
maintain consistency with previous versions.”
 Maximum risk dependent on the age of an individual; 

would vary according to the radionuclide

 The most exposed individual may not be an adult 
male (Reference Man, as noted in FGR 11 and 
ICRP 26)

 EPA is currently researching this issue, and will 
make a determination on a suitable and 
appropriate approach
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Summary

 The Agency is considering for review or 
reviewing
 40 CFR 190 (fuel cycle operations)
 40 CFR 192 (uranium mills)
 40 CFR 61, Subpart W (radon emissions from 

operating uranium facilities)

 The Agency is revising its CAP88-PC air 
modeling computer code used for DOE 
facilities
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