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Agenda:
• Issue: Lens of the Eye Dose Limits
• Timeline of Efforts

• 2011: ICRP Recommendations
• 2011: First Federal Register Notice (FRN) about Eye Dose
• 2012: NRC Outreach: Blogs, Conferences, Meetings
• 2012: Commission Notation Vote Paper 
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Commission Notation Vote and FRN

• Decision to Discontinue Rulemaking
• 2017: NCRP Commentary No. 26 “Guidance on radiation 

dose limits for the lens of the eye” 
• 2017/2018: Office of Nuclear Regulatory Research Outreach

• Conclusion: Discontinue Rulemaking, but monitor



Current NRC Lens of the Eye Limit

• 10 Code of Federal Regulations Part 20
• Dose limit for the lens of the eye is 150 mSv (15 rem)
• Radiation dose to the eye is defined as the lens dose 

equivalent (LDE) at a tissue depth of 0.3 cm

• 2011: ICRP Recommendation (ICRP 118)
• 20 mSv (2 rem) per year, averaged over 5 consecutive years  

(i.e., 100 mSv (10 rem) in 5 years), with no single year 
exceeding 50 mSv (5 rem)
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Timeline of Efforts
• 2011: ICRP Recommendations
• 2011: NRC Federal Register Notice
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2011: NRC Federal Register Notice

August 2011

Stakeholder 
Outreach

Benefits, 
burdens, 

impacts and 
concerns for 

future 
rulemaking



2011: NRC Federal Register Notice
• Queried the Radiation Exposure Information and 

Reporting System (REIRS) database for dose records



2011: NRC Federal Register Notice
Results of REIRS Search/Preliminary Analysis
• REIRS data for the past 5 years (2006-2010) :

• ~1,000 cases where a 20 mSv (2 rem)/year eye dose was exceeded 
• …but none exceeded the current limit for the lens of the eye

• Not included, not under US NRC jurisdiction:
• machine-produced radiations (e.g., x-rays), 
• medical interventional radiology and cardiology

Summary of Federal Register Notice Options
1. No change

2. Change to ICRP Recommendations
3. Change to a single limit of 50 mSv (5 rem) or 20 mSv (2rem)



Timeline of Efforts
• 2011: ICRP Recommendations
• 2011: NRC Federal Register Notice (Eye Dose)
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2012: NRC Outreach: Blogs, Conferences, Meetings

• Blog: 6 comments
• Published in ICRP, Association for Physicist in Medicine
• Conferences, Meetings
• Advisory Committees



Timeline of Efforts
• 2011: ICRP Recommendations
• 2011: NRC Federal Register Notice (Eye Dose)
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2012: Commission Notation Vote Paper

ICRP 103 (2007) and 
ICRP 118 (2011)

Recommendation

April, 2012

Development of policy 
and technical 
information



Technical Issues: Yes, No, Caution
• Methodology and Terminology 
• Limits for Occupational Total Effective Dose 

Equivalent 
• Occupational Limit for the Lens of the Eye 
• Occupational Limit for the Embryo/Fetus 
• ALARA Planning 
• Reporting of Occupational Exposure 
• 10 CFR Part 50, Appendix I
• Units of Radiation Exposure and Dose (use both 

traditional and SI units)



Commission Paper: SECY-12-0064
Stakeholder views
• Agreement State supported but noted demonstration 

of compliance could be a problem 
• Concerns were also raised about the comparability of 

the endpoint, namely a cataract in the eye, versus the 
morbidity and mortality from cancer. 

• lens replacement for cataracts is a routine procedure, and a 
significant percentage of the population will experience 
cataracts as they age for reasons unrelated to occupational 
radiation exposure.

• Therefore, some stakeholders suggested that a 
reduction to 5 rem (50 mSv) in a year might be more 
appropriate than the ICRP recommendation. 

• Cost associated with change to ICRP 118 include 
changes in programs, procedures, monitoring and 
record keeping



Timeline of Efforts
• 2011: ICRP Recommendations
• 2011: First Federal Register Notice
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2014:Advance Notice of Proposed Rulemaking

• Purpose: potential changes to the NRC’s current 
radiation protection regulations. 

• Goal: achieve greater alignment between the NRC’s 
radiation protection regulations and the 
recommendations contained in ICRP Publication 
103, primarily with respect to the 
recommendations concerning dose assessment 
methodology and terminology.

• Additionally:
• Continue discussions with stakeholders regarding 

possible revisions to the dose limit  (150 mSv (15 rem)) 
for the lens of the eye

• Proposal: Reduction to 50 mSv (5 rem) LDE



2014:Advance Notice of Proposed Rulemaking

1.       Is closer alignment or adoption of the ICRP Publication 118                  
recommendations regarding the dose limits to the lens of the eye 
appropriate given the scientific information now available?

2.       How should the impact of a radiation induced cataract be viewed in 
comparison with other potential radiation effects?

3. What mechanisms could be applied to keep the cumulative exposure to the 
lens of the eye below the threshold of  0.50 Gy (50 rad)?

4. What methods should be allowed for measurement or assessment of the 
dose to the lens of the eye?  

5. What methods should be allowed for recording dose when the eyes are 
protected?

6. What are the potential operational impacts?  

7. What are the potential impacts on State regulatory programs? 

Seven Lens of the Eye Questions



Summary of ANPR
• July 2014: Published Federal Register Notice

• Supported by six issues papers
• With regards to lens of the eye

• Continue Discussions with stakeholders
• Proposal: Reduction to 50 mSv (5 rem) LDE
• 7 Questions Related to the Lens of the Eye

• Comment period end June 2015 
• 11 months after first published

• …..6 months later…..
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January 2016: Commission Notation Vote and FRN
Decision to Discontinue Rulemaking



Timeline of Efforts
• 2011: ICRP Recommendations
• 2011: First Federal Register Notice (FRN)
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Commission Notation Vote and FRN

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017: NRC Regulatory Information Conference
• 2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2016: Commission Notation Vote

January 2016
Activities to shed, de-prioritized 

or performed with fewer 
resources



2016: Federal Register Notice:
Discontinue Rulemaking
• Lists 151 individual activities that staff recommends 

be shed, de-prioritized, or incrementally reduced
• These reductions total 

• ~$17M in contract dollars, and 
• ~187 FTE. 

• List 4 Rulemaking activities for shedding



Timeline of Efforts
• 2011: ICRP Recommendations
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017: NRC Regulatory Information Conference
• 2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

As in prior NCRP Report No. 132, use absorbed dose when
addressing specific tissue reactions (or deterministic effects).

 Reduce Occupational Annual lens of eye limit to 50 mGy.
 Member of Public Annual lens of eye limit as 15 mGy.



Timeline of Efforts
• 2011: ICRP Recommendations
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper (Secy-12-0064)
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance on 
radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research Efforts
• Conclusion: Discontinue Rulemaking, but monitor



2017 onward….monitoring…..
• Regulatory Information Conference

• Sponsored a session to 
• ICRP Recommendations
• NCRP proposed reduction
• Views from a Health Physicist: Chris Passmore, CHP, Vice 

President – Dosimetry Services, Landauer, Inc.
• EPRI Lens of the Eye R&D: Phung Tran.

• Canadian RAMP Meeting
• Development of a Deterministic Eye Dosimetry Model
• Lens of the Eye Symposium to listen and learn



Timeline of Efforts
• 2011: ICRP Recommendations
• 2012: NRC Outreach: Blogs, Conference, Meetings
• 2012: Commission Notation Vote Paper 
• 2014: Advanced Notices of Proposed Rulemaking
• 2016: Federal Register Notice

• Decision to Discontinue Rulemaking

• 2017: NCRP published Commentary No. 26 “Guidance 
on radiation dose limits for the lens of the eye” 

• 2017/2018: Office of Nuclear Regulatory Research
• Conclusion: Discontinue Rulemaking, but monitor



Questions?
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