
UNITED STATES DEPARTMENT OF COMMERCE 
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October 7, 2017 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC. 20555-0001 

Mr. Victor M. McCree 

Executive Director for Operations 

U.S. Nuclear Regulatory Commission 

Washington, DC 20555-0001 

License No. SNM-362 
Docket# 70-398 
TAC No. L32643 

Subject: Update to Licensee Event Report Number 52916 -Report of exposures potentially in 
excess of the occupational dose limit for adults 

Dear Mr. Mc Cree, 

The attached report addresses the requirements in_ l 0 CFR 20.2203 pursuant to NIST's twenty
four-hour event notification to the NRC Operations Center (via update to Event 52916) on 
September 6, 2017. NIST also provided courtesy notifications to NRC Region I and the SNM-
362 Project Manager at NRC Headquarters the same day. The Event Notification Report was 
subsequently updated on September 8, 2017. The two updates to the NRC Operations Center 
were provided to satisfy the reporting requirements associated with estimated doses in excess of 
the occupational dose limit for adults specified in 10 CFR 20.1201 and notification of incidents 
where an event involving byproduct material may have caused or threatens to cause a total 
effective dose equivalent of 25 rem (0.25 Sv) or more to an individual. 

T~e ~ttached report as required by 10 CFR 20.2203, Reports of exposures, radiation levels, and 
·concentrations of radioactive material exceeding the constraints or limits, is submitted to satisfy 
the requirements for both updates to Event 52916. It provides the required elements described in 
10 CFR 20.2203(b), Contents of reports. In addition, two separate and detachable parts of the 
report provide information specific to potentially occupationally-overexposed individuals as , . . 

required by 10 CFR 20.2203 and are clearly labeled "Privacy Act Information - Not for Public · - ,~ Ac 
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Disclosure". NIST has also notified the potentially occupationally-overexposed individuals, in /l/~r_./ 
writing, of their potential overexposures, in accordance with the requirements of 10 CFR -z f!l z_ 
20.2205. ..:,/. I . D 
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Thank you for your attention to this letter and report. If you have further questions about this 
report, please contact the NIST Gaithersburg Radiation Safety Officer, Mr. Manny Mejias at 
301-975-5800 or manny.mejias@nist.gov. 

Sincerely, 

{lff~ 
Richard F. Kayser 

Chief Safety Officer 
National Institute of Standards and Technology 

100 Bureau Drive 
Gaithersburg, MD 20899-1730 

301-97 5-4502, richard.kayser@nist.gov 

Attachments: 

Thirty-Day Report 
Appendix 1. Does Estimates for Individual #1 

Appendix 2. Does Estimates for Individual #2 

cc: D. H. Dorman, Regional Administrator, USNRC Region I 
D.M. Janda, Chief, Medical Branch, USNRC Region I 

T.D. Naquin, Project Manager, USNRC NMSS/FCSE/FMB 
K. Rochford, Acting NIST Director 
H. Wixon, NIST Chief Counsel 
A. Thompson, Chair, NIST Ionizing Radiation Safety Committee 
M. Mejias, NIST Radiation Safety Officer 
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Thirty-Day Report for Event #52916 in Accordance 10 CFR 2203(a)(2)(i) 

October 6, 2017 

On August 18, 2017, a broken ampoule of americium-241 was discovered in building 245, 
room C 11. Based upon routine surveys conducted prior to discovery of the ampoule, it was 
determined that the ampoule broke sometime between June 26, 2017 and August 8, 2017. 
Between June 26, 2017 and August 18, 2017 when the broken ampoule was identified and 
the room was restricted, a total of 31 personnel entered, or potentially entered, room C 11. 
This included 3 non-radiation workers. All 31 individuals were offered the opportunity to 
provide urine bioassay samples. 

All 31 individuals provided samples. Samples were analyzed by GEL Laboratories in 
Charleston, South Carolina. Results have been received for all 31 individuals. Two 
individuals, hereafter referred to as individual #1 and individual #2, had samples above GEL 
Laboratories' detection limit for the method used. The 29 other individuals' urine samples 
were below the lab's detection limit. 

Five individuals were identified as having a higher risk of exposure because of their activities 
in room Cl 1, including individual #1. These five individuals were sent to the Naval 
Dosimetry Center in Bethesda, Maryland for lung and whole-body counts. Those counts did 
not identify an uptake of americium in any of the individuals. 

Individual #1 was referred to MedStar Washington Hospital Center for treatment based upon 
initial urine bioassay results. Individual #1 was administered one dose of calcium DTPA and 
four doses of zinc DPTA to help reduce the internal dose. The attending physician also 
collected additional bioassay samples from individual #1 including both fecal and urine 
samples. Individual #1 was sent to Lawrence Livermore National Laboratory's (LLNL) 
counting facility for whole and partial body in-vivo counting. Measurements included lung, 
liver, whole body, hands, and knee caps. All results were below detection limits. Individual 
#2' s estimated dose did not warrant medical intervention. Individual #2 has been sent to 
LLNL's counting facility, and results are expected in then.ear future. Both individual #1 and 
individual #2 continue to provide urine bioassay samples to further refine their dose 
estimates and exposure pathway. 

1. Estimates of ·each individual's dose 

The current dose estimate for individuals #1 and #2 are included as Attachments 1 and 2. It 
sho1Jld be noted that their doses continue to be refined based on bioassay data as it is 
received. Currently, bioassay results for individual #1 indicate the route of exposure was a 
wound. Calculations using the urine bioassay and LLNL partial-body counting results for 
both ingestion and wound pathways are included for individual # 1. The route of exposure for 

1 



individual #2 is still being determined and thus only results using the ingestion pathway are 
included at this time. The route resulting in the highest potential dose is assumed at this time 
for both individuals #1 and #2 (most conservative assumption). 

NIST has worked closely with the Radiation Emergency Assistance Center/Training Site, 

which has provided medical expertise on the assessment of internally-deposited americium 

and the medical treatment of exposed personnel. 

NIST has contracted two experts who are known internationally for their expertise on 
internal dosimetry and americium exposure. 

· 2. The levels of radiation and concentrations of radioactive material involved 

The source of the contamination is a broken glass ampoule of Am-241. The activity of the 
ampoule was 47 MBq (1.3 mCi) with a reference date of August 18, 2017. 

The maximum contamination level in the immediate area of the broken ampoule was 2x 106 

dpm inside the lead cave where the ampoule was stored. Measurements were made with a 

zinc sulfide alpha probe. Contamination was primarily located inside the lead cave. The 
highest measurement outside the cave were on the counter next to it, where localized 
contamination was as high as 1000 dpm. Low-level alpha contamination was identified in 
other laboratories and office spaces in building 245. The levels found outside of room C 11 
were not high enough to have resulted in the internal doses measured. Based upon interviews 
and surveys, it was determined that contan1ination was transferred out of the room on items 

that were removed from room Cl 1 prior to the discovery of the broken ampoule. No 
contamination has been identified outside of building 245. 

The external dose rate in the vicinity of the broken ampoule was 0.2 mrem/hr at 30 cm from 
the lead storage area. Most of the dose was a result of other sources stored in the area. The 
external dose from the broken ampoule was negligible in comparison. 

3. The cause of the elevated exposures, dose rates, or concentration 

Personnel were exposed to the americium contamination from the broken ampoule during 
normal work activities in room Cl 1. Personnel potentially handled other sources and items 
that were in the immediate vicinity of the broken ampoule. The ampoule was not identified as 
being broken until August 18, 2017. This resulted in 31 people being potentially exposed to 

americium contamination. Once the contamination was discovered, access to the room was 
restricted immediately. 

When the glass ampoule broke, it distributed small glass fragments. These fragments were 

found to have high levels of alpha activity. Thus, personnel encountering the fragments may 
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have received exposures from a wound entry. Real-time continuous air monitoring was 
initiated in the room when the broken ampoule was discovered. The monitor has not shown 

any airborne contamination. The surface contamination pattern from the ampoule is not 
indicative of airborne activity. The contamination is primarily located in the immediate 
vicinity of the broken ampoule, and other contamination found in the room is non-uniform. 
This indicates the contamination was likely distributed as a result of physical transfer from 
direct contact. If the contamination had become airborne, a more uniform pattern of 
contamination would be expected. Personnel may have potentially ingested material if they 
contacted the contamination and then touched their faces. Thus, the more likely routes of 
exposure are through wounds or ingestion. 

For additional information concerning the event, refer to NRC event notification 52916. 

4. Corrective steps taken or planned to ensure against a recurrence, including the 
schedule for achieving conformance with applicable limits, ALARA constraints, 
generally applicable environmental standards, and associated license conditions 

a. Actions Taken 

(1) When the ampoule was discovered, access to room C 11 was immediately restricted. 
Entry into the room was managed under a radiation work permit (R WP) and was limited 
to activities to investigate the event and the extent of the contamination present. 

(2) When the broken ampoule was discovered, a real-time air monitor was placed in room 
C 11. Airborne alpha activity has been continuously monitored since the broken ampoule 
was discovered. No measurement results above background have been seen. 

(3) Individual #1 and individual #2 were removed from all radiation duties once their results 
were received. 

(4) A thorough review of the NIST radioactive material inventory was made to identify any 
other high-activity alpha ampoules that may have a similar risk of breaking. Twenty-eight 
(28) ampoules were identified. A stop work order was initiated for facilities where the 
ampoules were located and access to the areas was restricted. The ampoules were 
repackaged in a safe configuration under an RWP specific to the task. 

(5) When contamination was identified outside ofrestricted areas, access to building 245 was 
restricted to radiation safety personnel only. With the assistance of the Department of 
Energy (DOE) Radiological Assistance Program (RAP) team, a thorough survey of the 
all spaces within building 245 that were potentially impacted by the contamination in 
room C 11 was conducted. All contamination found outside of room C 11 has been 
decontaminated. 
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(6) A personnel contamination monitor was relocated to the main entrance of building 245. 
All personnel exiting building 245 are required to use the hand and foot contamination 
monitor and to monitor all items for contamination prior to leaving the building. 

(7) Prior to reopening lab spaces in building 245, source custodians are required to review all 
the sources stored in each room and evaluate their safety. Once a room is deemed safe by 
source custodians, a determination is made by NIST senior management as to whether 
access to the room will be restored. 

_/ 

(8) The Ionizing Radiation Safety Committee (IRSC) is conducting an investigation of the 
event. The IRSC will produce a report identifying root causes and recommended 
corrective actions. 

(9) An R WP has been developed to decontaminate room C 11. 

b. Further Corrective Actions Planned 

(1) NIST radiation safety is working to acquire additional alpha monitoring instruments to 
improve NIST's capability to identify and measure alpha contamination. This includes 
additional hand held meters, air-monitoring equipment, and personnel contamination 
monitors. 

(2) A safety evaluation (SE) for sources in storage that are not currently in use is being 
developed. The SE will require hazard assessments of all such sources. 

(3) NIST is working to develop a new memorandum of understanding (MOU) with a local 
medical facility for treatment of personnel who may have been injured in a radiological 
event. 

(4) Bioassay samples will continue to be collected for individuals #1 and #2 to further refine 
their dose estimates and to further validate the suspected route of entry. 

(5) Additional corrective actions will be implemented based upon the results of the IRSC 
investigation, NRC inspection, and internal radiation safety staff review. 
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