
November 28, 201 1 

UNITED STATES DEPARTMENT OF COMMERCE 
National Inst i tute  of Standards  and Technology 
Gaithersburg, Maryland 20899- 

p - kL t-3 a-."kTt. Fz gj* $! ii. 
r* 

CJEC 2 201j 

Mr. Roy Caniano 
Director, Divisioa of Nuc1e;at Materials Safety 
U.S. Nuclear Rsgulatory Com~nission, Region fv 
612 East Lamar Boulevard, Suite 400 
Arlingmn, TX 7601 1-4125 
Facsimile: 8 17-860-4 125 

Subject: Con finnatory Order Ilein 2) 

Dear MI.. Caniano: 

Item 7 )  of' the March 1, 20 10 Conlinnatory Order issued by the NRC to NlST in connection with NRC 
itispectioii Report 030-03732!200&-001 and NRC Investigation Report 4-2008-062 states: 

"'For the yeais 201 0 - 2014, NIST shall send a copy of its required annual audit results to the 
Director, Division of Nuclear Materials Safety, U S .  NRC, Regioii IV, for licenses SNM-362 and 
05-03 166-0-5, within 30 days of receiving the final audit report." 

I a m  submitting herewith, within the required 30 days, the required aiinual audit results for license SNM- 
362. 

Unless otherwise directed, NIST does not plan to provide the NRC with a copy of the annual audit results 
for license 05-03 166-05 for the following reasons: (1) When NIST requested a n  amendment of license 
05-03 166-05 in accordance with Item 5 )  of the Confirmatory Order, the NRC teiiniriated license, 05- 
03 166-05 and issued a new license, 05-03 166-06. (2) The requirement above is not a requirement of 
license 05-03 166-06. 

If you have any queslions or conceiiis, you may reach me at 301-975-4502 or at richard.ka~lser@i?ist.gozl. 

Si ii cerelv. 

&'[ AI- 
W " '  / 

Richai-d F'. Kayser 
Chief Safety Officer 

cc: Ms. Vivian Cainpbell 
Chief, Niicleu Materials Safery Branch A 
Division of Nuclear Mmrials  Safety 
U.S. Nuclear Regulatory Commission, Region IV 

Thomas J.  C)'R~-ien, Radiarion Safety Officer, NIST Gaithersburg 
Thomas Yv h;ilui.e, Radiation Safety Officer, NIST Bodcier- 



7161 Columbia Gateway Drive - Suite C 
Columbia, MD 21046 
phone: 41 0.997.4458 fax: 410.997.871 3 
www.tideh2o.net 

Prepared by: 

C U A  
Claude Wiblin, CHP 
Lead Auditor 

November 22,201 1 

November 22,201 1 

http://www.tideh2o.net


SNM-362 
2011 A n n u a l  A u d i t  

Table of Contents 

1 . OVERVIEW ............................................................................................................................. i 

1 . 1 Introduction ......................................................................................................................... i 

I . 2 Audit Purpose and Scope ................................................................................................... 1 

1 . 3 Audit Details ........................................................................................................................ 2 

1.4 Open issues ........................................................................................................................ 2 

1.5 Conclusions ........................................................................................................................ 2 

2 . RADIATION SAFETY PROGRAM DISCUSSION .................................................................. 3 

NIST's Radiation Safety Program ....................................................................................... 3 

Program Management .................................................................................................. 3 

2.1.2 Audits. Reviews. or Inspections .................................................................................... 5 

2.1 

2.1 . 1 

2.1.2.1 NRC Inspections .................................................................................................... 5 

2.1.2.2 N E T  Internal Audits ............................................................................................... 5 

2.1.3 ALARA .......................................................................................................................... 6 

2.2 Amendments and Program Changes ................................................................................. 7 

2.4 Equipment and Instrumentation .......................................................................................... 9 

2.3 Facilities .............................................................................................................................. 7 

2.5 Material Use, Control, and Transfer .................................................................................. 10 

2.5.1 National Source Tracking System .............................................................................. 11 

2.5.2 Receipt and Transfer of Radioactive Material ............................................................ 11 

2.5.3 Inventory and Leak Tests ........................................................................................... 12 

2.5.4 Security and Control ................................................................................................... 12 

2.6 Area Radiation Surveys and Contamination Control ........................................................ 13 

2.6.1 Room Surveys and Records ...................................................................................... 13 

2.6.2 Leak Tests and inventory ........................................................................................... 14 

2.7 Training and Instructors to Workers .................................................................................. 15 

2.8 Radiation Protection ......................................................................................................... 15 

2.8.1 General ....................................................................................................................... 15 

2.8.2 Dosimetry ................................................................................................................... 16 

2.9 Radioactive Waste Management ...................................................................................... 17 

2.1 0 Decommissioning ........................................................................................................... 18 



SNM-362 
2011 Annual  A u d i t  

2.1 1 Transportation ............. ..._ .._.... .... ... .... .... ... ......._ i.. .... ....... ._.. .... .. . ........ ... .... ... ........... .... .... . I 8  

2.1 2 Notifications and Reports .......... ... ........ ... ....... .... ....... .... ........... .... ... ........ ....... ....... ....... ... 19 

2.1 3 Posting and Labeling ......._... ....... .... ...................... .................. ......._... .... ........... ... .... ... .... 19 

2.1 4 Independent and Confirmatory Action Measurements ................................................... 20 

3. AUDIT RESULTS ................................................................................................................... 

3.1 Findings ............................................................................................................................ 21 

3.2 Observations ..................................................................................................................... 21 

3.3 Noteworthy Practices ........................................................................................................ 27 

Attach me nts 

Attachment A. Documents Reviewed, Interviewees, and Facilities Toured 

Attachment B. NlST NUREG-I556 Audit Action Tracking Table 

Attachment C. IRSC Actions Tracking Table 

Attachment D. Figures (Photographs) 

ii 



SNM-362 
2011 A n n u a l  A u d i t  

I. OVERVIEW 

I .I Introduction 

This audit of the radiation safety program supporting operations under Nuclear Regulatory 
Commission (NRC) License SNM-362 issued to the National Institute of Standards and 
Technology (NIST), Gaithersburg, MD was performed on-site from October 24'h through 26'h 
with additional document reviews conducted off-site from October 27'h through November 1 6th, 
2011. The audit was performed by Claude Wiblin (Lead Auditor) and Michael S. Davidson 
(Auditor). The audit follows the format recommended in NRC NUREG-I 556, Vol. 11, Appendix 
M and Vol. 6, Appendix K (related to the Part 36 irradiators). 

Mr. Wiblin and Mr. Davidson conducted entry and exit briefings with the radiation safety staff 
and appropriate representatives of the IRSC and NlST management. The entry briefing 
included representatives of the Gaithersburg Radiation Safety Division (GRSD): Mr. Tom 
O'Brien, Radiation Safety Officer, Dr. Richard Clement, Senior Health Physicist, Dr. Miles 
McCord, Radiation Facilities Group Leader, and David Brown, Reactor Facility Group Leader. 
The exit briefing included: Dr. Richard Kayser, Chief Szfety Officer, M:. Tom G'Brien, Dr. Miles 
McCord, Ms. Janna Shupe, GRSD Health Physicist, and Tom McGiff, GRSD Health Physicist. 

1.2 Audit Purpose and Scope 

In accordance with the requirements of 10 Code of Federal Regulations (CFR) 20.1 101 and the 
recommendations of NUREG 1556 volume 11, Appendix M, each Nuclear Regulatory 
Commission (NRC) licensee is required to conduct an audit of the radiation safety program 
annually to assess its content and implementation. 

This audit included a review of the written radiation safety program at the NlST Gaithersburg 
site, including License, Implementing Procedures, Ionizing Radiation Safety Committee (IRSC) 
Minutes, and applicable usage protocols and reviews. Auditors reviewed protocols and 
wocesses. including the hazard review yocess. for apnroving r;wrr.e xquisiiinn and facility 
utilization, as well as records of laboratory surveillance, radioactive material inventory control 
and shipping, personnel monitoring, and personnel training. Follow-up actions of the 201 0 
annual audit of the SNM-362 license were reviewed, as well as records of response and follow 
up actions to any inspections/incidents that may have occurred since the 2010 audit. The 
auditors toured most of the facilities under radiological control and interviewed individuals who 
were determined to be in positions to materially contribute information for the audit. 

1 
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1.3 Audit Details 

A requirements-based approach was used to achieve audit objectives. During the audit, 
evidence of conformance to requirements was evaluated through document review and 
personnel interviews. Facilities and equipment were physically inspected. Audit issues were 
identified and further investigations conducted as needed. The issues were then classified into 
findings or observations with recommendations. A finding is defined as any condition or action 
that deviates from an applicable regulation, standard or procedure or adversely impacts the 
quality or reliability of any aspect of the radiation-safety program. A recommendation is defined 
as a suggestion that, when implemented, could improve the performance and effectiveness of a 
task, process or program. A noteworthy practice is defined as a practice that has resulted in the 
improvement in the effectiveness or efficiency of the radiation safety program. There were one 
finding, 16 observations with recommendations, and eight noteworthy practices as a result of 
this audit. For the audit, the checklist in NUREG-I556 volume 11, Appendix M (Attachment A) 
was used. A listing of reviewed documents, interviewees, and facilities toured is provided in 
Attachment A of this report. 

1.4 Open issues 

GRSD maintains an Audit Actions Tracking Table which tracks corrective actions to be taken as 
a result of prior NUREG-I556 audits. There are 20 audit findings which are listed in the action 
tracking table as either not completed or “N/A with remarks indicating the “N/A item is to be 
completed as part of action on a later audit finding. These audit findings are scheduled for close 
out by the end of the first quarter of CY 2012 and are being adequately tracked by NlST 
radiation safety management. The NUREG-1 556 Audit Actions Tracking Table is presented in 
Attachment B. 

Fourteen of the 20 audit findings are legacy items related to the status of Radiation Safety 
Instruction (RSI) procedures that date from the 2007, 2009, and 2010 audits. These issues can 
be specifically located in the Audit Actions Tracking Table. The importance of finalizing actions 
on these legacy open issues was emphasized during the audit exit briefing. The NRC typically 
reviews annual audit results to determine whether appropriate actions have been taken. 

The attention to detail taken by GRSD in the action tracking process is recognized as a 
nntew~rthy practice. 

I .5 Conclusions 

Not including the open items discussed above and as detailed in Section 2 of this Report, 
“Radiation Safety Program Discussion,” this audit identified one finding, 16 observations with 
recommendations, and eight noteworthy practices. Discussions on the audited program appear 
in Section 2. Specific findings, observations and recommendations, and noteworthy practices 
are presented in Section 3. 

2 
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2. RADIATION SAFETY PROGRAM DISCUSSION 

2.1 NlST Radiation Safety Program 

2.1.1 Program Management 

The NlST Director has the ultimate responsibility for establishing and maintaining the ionizing 
radiation safety program at NlST and provides executive leadership on issues involving 
compliance with regulatory requirements and the conditions of the license. 

The NlST Chief Safety Officer is responsible for: 
(1) Overseeing the establishment, implementation, and maintenance of ionizing radiation safety 

(2) Submitting applications for renewals of and amendments to NRC License Number SNM-362 
program at NlST supporting the SNM-362 NRC license; and 

pursuant to IRSC review and approval. 

The Ionizing Radiation Safety Committee (IRSC) provides oversight of the operations and 
activities of the NlST radiation safety programs except for those ' operations and activities 
conducted under the NRC Test Reactor License (TR-5). The IRSC provides the NlST Radiation 
Safety Officer (RSO) with independent advice and oversight for the ionizing radiation safety 
program at N I ST Ga i the rs bu rg . 

Orqanization: The Director of NlST appoints the IRSC Chair and Vice Chair for indefinite 
terms at hidher discretion. Members of the Radiation Safety Division staff shall not serve 
as Chair. 

SUPRO~~:  The IRSC Chair appoints a Recorder from the IRSC membership, or an 
=~dmizisttrz~ti\.% support psrson iiiidei the  cki&iuri and oversigni of a member of the 
Committee. The Recorder is responsible to the IRSC Chair for basic administrative 
support of the IRSC, including notification of meetings, taking and distributing meeting 
minutes, correspondence, filing, and copying. Quorum Requirements: A quorum consists 
of the Chair and Vice Chair, the Gaithersburg RSO, and one-half of the remaining 
assigned members of the committee or their authorized alternates. In the case of the 
absence of a member and the member's alternate, the member may elect to authorize 
another member of the committee to vote for them in proxy, thereby satisfying the quorum 
requirements. 
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Records of IRSC meeting minutes were reviewed for the CY 2011 meetings. Records of the 
IRSC indicated continuing oversight and was exercising it responsibilities. The efficient and 
compliant workings of the IRSC are considered a noteworthy practice considering the scale of 
the NlST radiological operations. 

The N E T  Gaithersburg RSO must be certified in the professional practice of Health Physics by 
the American Board of Health Physics or must have a Bachelor's degree in a science or 
engineering field and have at least five years of professional-level experience in applied Health 
Physics. The RSO serves as the SNM-362 license manager and as the point of contact with the 
NRC. The RSO is responsible for managing the radiation safety program and all aspects of the 
utilization of ionizing radiation sources. The RSO, or designee, has the authority, as delegated 
by the NlST Director, necessary to meet his responsibilities and to immediately stop any 
operations that may (1) compromise the health or safety of NET employees and non-NIST 
personnel; (2) have an adverse impact on the environment or public; or (3) result in non- 
compliance with NRC, State, or local requirements. 

The RSO responsibilities are numerous and include ( I )  establishing and maintaining an 
effective radiation safety program that allows for the safe and regulatory compliant use of 
ionizing radiation sources in a manner that conforms to applicable Federal, State, and local 
regulations and NlST policy and (2) establishing and maintaining a system for hazard analysis, 
mitigation planning, and emergency response planning integrated into ionizing radiation source 
use protocols and Radiation Facility authorizations. 

The current RSO exceeds the qualifications and experience requirements. He and his staff 
appear to be fully functional and they are attempting to bring the program to a procedural work 
process base versus just an historical knowledge base. This is a noteworthy practice. 

Personnel considered as potential users of radioactive material and requiring radiological safety 
training are generally categorized as follows: 
(I) Researchers working directly with radiation sources and radioactive materials; 
(2) Radiation Safety staff; 
(3) Support staff (firemen, security, janitors, electricians, etc.) who must work in areas where 

(4) Administrative staff and visitors who frequent areas using licensed materials. 
licensed material is in use; and 

Overall, the management elements of the Radiation Safety Program at NlST (Director, Chief 
Safety Officer, IRSC, and RSO) are adequately structured and. staffed to exercise their 
organizational responsibilities. This is recognized as a noteworthy practice. The balance of the 
GRSD organization appears to be adequately staffed but no formal assessment was done in 
this regard. About 30 percent of the GRSD staff were newly hired during the past year and 
bringing new staff up to speed has been a considerable effort for GRSD management. 

4 
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2.1.2 Audits, Reviews, or Inspections 

2.1.2.1 NRC Inspections 

An unannounced NRC inspection of NIST's NRC Exempt Quantity Distribution License Number 
19-23545-01E and the SNM-362 was conducted in September 201 1. A report of findings was 
not yet available to NIST. 

2.1.2.2 NIST Internal Audits 

201 0 Radiation Safetv Proqram Audit 
The annual audit report of the Radiation Safety Program performed by Dade Moeller & 
Associates, Inc., in November 201 0 was reviewed. The report included a review of the following 
areas: employee radiation doses, work performed by the RSO and Radiation Safety Division, 
licensing actions, radioactive waste management and disposal issues, radioactive materials 
inventory, sealed source inventory and leak tests, effluent monitoring, surveys, security of 
radioactive material, radiation safety training, radiation detection instrumentation, shipping 
radioactive materials, and areas where radioactive materials are used and/or stored. The audit 
was reported to follow the format recommended in NRC NUREG-I 556, Vol. 11, Appendix M 
and Vol. 6, Appendix K (related to the Part 36 irradiators). 

GRSD has established an Actions Tracking Table (Attachment C) for important issues 
presented to them. The IRSC assigns each item a number, action, its origin, who corrective 
action is assigned, date assigned, the due date, whether or not the IRSC must approve the 
corrective action, remarks, and date completed. This process is recognized as a noteworthy 
practice. 

201 0 Radiation Safetv Proqram ReDort 
A copy of the CY 2010 Health Physics Program Report was made available for review. That 
report provides reviews and documents program actions, surveillance monitoring, dosimetry 
trends, and other program metrics for the calendar year. 

Radiation Facilities QuarterWAnnual Audits 
Records indicated that the GRSD conducted the required quarterly audits of those Radiation 
Facilities approved and posted for use or storage of licensed radiation sources that have 
significant potential for radiation exposures or effluent releases in excess of 10 percent of the 
applicable limits. Audits included an assessment of radiological conditions and a review of 
security, posting, and labeling. Often, the audits included observations and discussions of work 
practices with Source Custodians and/or Source Users. Identified needs for corrective action 
found during the audits were transmitted to Source Custodians or other appropriate individuals. 

5 
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2.1.3 ALARA 

The Personnel Dosimetry program monitors external and internal radiation dose received by 
individuals at NIST. Results for 2010 concluded that NlST maintained radiation exposures to 
individuals below the maximum allowable annual dose limits established by the NRC including 
“As Low As Reasonably Achievable” (ALARA). In 201 0, personnel monitoring showed that all 
radiation exposures to individuals were well below all regulatory limits and were, by most 
measures, lower than individual doses received in 2009. In 201 1, personnel monitoring data to 
date indicates that doses similar to 2010 are anticipated. This condition is recognized as a 
noteworthy practice. 

A previous audit has identified that the NIST radiation safety program has not formally 
established an investigation level for occupational exposures (sometimes referred to as an 
ALARA level) which triggers an evaluation by a member of the GRSD staff. As RSI procedures 
remain in development and are not formally approved, this finding remains open. 

When volatile or potentially volatile radioactive materials are received and used, the GRSD 
performs effluent monitoring. Data for 2010 and 201 1 were reviewed. According to the “NIST 
Gaithersburg Radiation Safety Program 201 0 Annual Report” (the “201 0 Report”), the primary 
radioactive material released to the atmosphere was Xe-I 33. Additionally, an EPA Comply 
report was prepared for the 2011 releases of 1-123, 1-125, and 1-131. The NRC places a 
constraint on air emissions of radioactive material to the environment, excluding Radon-222 and 
its daughters, such that the individual member of the public likely to receive the highest dose will 
not be expected to receive a total effective dose equivalent in excess of 10 mrem (0.1 mSv) per 
year from these emissions. Implementing the 10 millirem constraint on annual air emissions is 
now more complicated as certain naturally-occurring and accelerator produced radioactive 
material (NARM) came under the jurisdiction of the NRC when the Energy Policy Act of 2005 
was signed into law. This change expanded the definition of byproduct material regulated by 
NRC to include naturally occurring or accelerator-produced radioactive material (NARM), and 
required action on the part of licensees or NARM possessors. N E T  should consider any 
emissions from linear accelerator activities in a total evaluation. See Section 3.2, Observation 
I. 

Radioactive material use at NlST under the SNM-362 license is requested and controlled using 
the Form NIST-364 application and approval process. On June 15, 201 1 an approved U-232 
sealed source was received and was determined to be leaking when the researcher (authorized 
to use the source) discovered contamination. Although vinyl gloves were required by the 
radiological hazard review (as indicated from the applicable NIST-364 form), the gloves were 
not worn. This is not in compliance with the NIST-364 process. See Section 3.2, Observation 
2. 

6 
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2.2 Amendments and Program Changes 

N E T  is operating under a timely renewal application submitted to the NRC in 2007. The 
program has been most recently documented as part of the June 2010 renewal application 
which is currently pending with NRC. 

An additional submittal regarding the IRSC was made to the NRC on March 23, 201 1. The 
revision requests changes to part (4) and the deletion of part (5) under the IRSC section of Item 
7 (Individuals Responsible for the Radiation Safety Program). The purpose of the proposed 
change is to allow the IRSC the flexibility to arrange for a program review conducted by an 
entity external to NlST or by individuals within the NlST organization. 

NlST receives NRC generic communications including the NMSS Newsletter, Regulatory 
Information Summaries and other types of NRC generic communications. These are reviewed 
and filed by the RSO. Since the NRC tends to “broadcast” these types of documents only a 
limited number might be relevant to NET. Copies were observed in the Radiation Facilities 
Group Leader’s office. 

The radiation safety program at NIST is documented via a series of Health Physics Instruction 
(HPI) documents. The RSO indicated his goal of updating and reintegrating the HPls into the 
radiation safety program. Some progress has been made over the past year, as twelve HPls 
have been revised, but not yet approved by the RSO. The new procedures may be renamed 
Radiation Safety Instructions (RSls). 

As indicated in Section 1.3, ten of 37 audit findings from the November 2010 audit related to 
radiation safety issues remained open. Of these, six relate to updating HPls: 1-1,l-2, 1-3, 1-4, 
2-1, 4-1, 4-2, 4-1 1, and 4-13, These issues are scheduled for close out by the end of CY 201 I 
and are being tracked by NlST radiation safety management. 

2.3 Facilities 

NlST has flexibility and control in the configuration of its facilities because it is a broad scope 
licensee. Observations of NlST facilities during laboratory tours showed that laboratories were 
designed to reduce dose to workers through the use of shielding, remote handling/observation, 

performed except when they are actually doing the work. These actions contribute to the low 
radiation exposures of the staff and are recognized as a noteworthy practice. During the tour of 
Building 245, only two individuals were observed performing research efforts. One researcher 
discussed an ongoing calibration of 1-125 brachytherapy seeds; see Figure 11, Attachment D. 

NlST is authorized to perform work off site but no activities were identified for CY 201 1. 

2nd efficient \:entil&sn syst-’;emn. Staff d-! not c?ccupy laboratorieg \!:hi& r&c&emistrj is 

NlST Gaithersburg has two beam-type irradiators in use that are subject to the requirements in 
10 CFR Part 36 with the exemptions stated in the SNM-362 Amendment 3 (Revised) license 
issued by the NRC, and one beam-type irradiator head in storage (i.e., not in use). Therefore, 
the two NlST Gaithersburg irradiators of interest for this 201 1 annual audit are: 
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e One beam-type irradiator which houses a (20-60 source (RS# 99-01 19), activity is 2.83E+03 
Ci as of 10/18/11; and 
One beam-type irradiator which houses a Co-60 source (RS# 89-0140), activity is 6.69E+02 
Ci as of 10/18/11. 

e 

The NlST campus contains research laboratory areas, office and administrative areas, and 
several types of x-ray equipment used for research purposes. Access into areas where 
radioactive materials are used and stored, including radioactive waste areas, is controlled. All 
guests or visitors check in with security staff. Radioactive materials are required to be under the 
control of a Source Custodian. 

Several posted laboratories contain chemical fume hoods for work with volatile materials. The 
air flow through the hood face is checked on a quarterly basis and a marking (or sticker) is 
provided on each hood to indicate the height for proper air flow. The frequency of the air flow 
checks and application of fume hoods is a noteworthy ALARA practice which is an aid in the 
chemical hygiene plan required by OSHA. 

NlST requires card key access throughout the facility and also that doors to posted laboratories 
remain locked. See Figure 14 in Attachment D for a photographic example of this noteworthy 
practice. 

General housekeeping in radiologically controlled areas was not satisfactory, as radioactive 
waste containers were observed to be overflowing and radiological work areas were untidy with 
visible dirt and debris. Some of the bench top areas used by researchers in radiological areas 
were observed to be messy and cluttered, such as the TLD testing lab (where 1-125 
brachytherapy seed tests were also being performed). Figures 32 through 42 of Attachment D 
illustrate some of the housekeeping encountered during site inspection. See Section 3.2, 
Observation 3. 

Often, lead brick stacks are used as engineering controls in laboratories to provide shielding 
from various radionuclide sources. One arrangement on the floor in Room B142 (see Figure 9 
of Attachment D) was not ideal as radiation could be detected as streaming through cracks 
where a europium source and a RaBe source were stored; this situation was corrected that day 
with rearrangement Qf the !e& hrickcc The p&cular shielding eppZ'e!-j tz haye been there 3 
long time and a semi-permanent structure. See Section 3.2, Observation 4. 

NlST radiation safety management recognizes that the effort to dispose of as many of the 
legacy sources for which there is a legal and practical disposal or transfer option should 
continue. Figures 6, 7, 8, 9, and 10 of Attachment D illustrate the variety of sealed source 
inventory and storage. 

N E T  has implemented numerous engineering controls for external radiation. Figures 12 and 13 
(Attachment D) illustrate the use of shielding for irradiators while Figure 19 illustrates electronic 
interlock for access control. Fixed area radiation monitors in the irradiator facilities have trigger 

8 
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s e t  points to disable the  device and were found to be  in calibration. There are also visible 
warning lights at the entrances to the irradiator facilities for when an  irradiator is in use; though 
actuation was  not performed the devices appeared to b e  in good operational and materiel 
condition. 

Environmental dosimetry is analyzed in Building 245 Room BO43 which is adjacent to a n  
irradiator room. This room configuration should b e  evaluated as there appears to be  potential 
that the irradiator could b e  used at the  s a m e  time that TLDs are being processed which could 
c a u s e  false positive analyses .  It w a s  noted that the wall between w a s  partially shielded with 
bricks (see Figure 15,  Attachment D) and the TLDs are stored in a lead container when not in 
use .  See Section 3.2, Observation 5. 

O n e  area  inspected w a s  Room C10 of Building 245 which w a s  the  location of s o m e  Pu 
contamination in a glove box. The  glove box ports a re  covered with metal foil. As illustrated in 
Figures 21 and  22 of Appendix D, t he  area is posted”Caution: Contamination Area” on the  
outside of plastic curtains which a re  used for non-radiological dust  control purposes). Prior to 
decontamination activities in the Fall of 2010, a hazard analysis w a s  performed and it w a s  
determined that potential inhalation doses were not an  issue. As a precaution, a Canberra I -  
CAM air sampler was  run during the operation as well as a separate  air filter sample. No Pu 
activity w a s  detected via the  air sampling. All of the  lining material inside the glove box w a s  
removed and the  box internals were wiped down. It is possible that there is residual 
contamination still inside the  glove box. GRSD h a s  advised that further assessment  is in 
progress . 

See Section 3.2, Observation 6. 

2.4 Equipment and Instrumentation 

Calibrated and functional survey instrumentation is maintained to support monitoring n e e d s  in 
e a c h  Radiation Facility where external dose rates a re  likely to reach the criteria for a radiation 
a rea  as defined in 10 CFR 20 or where surface contamination control limits, as defined in HPI 1- 
1, a re  likely to  be  exceeded.  Survey instrumentation w a s  available and on loan from the  
Radiation Safety office to support required monitoring activities; see Figure 16 of Attachment D 
for a photo of a typical survey meter on loan. Figure 17 shows a n  informal sign-in/out shee t  for 

provides research customers with needed instrumentation. A standardized instrument sign-out 
log may b e  useful to track instruments requiring near-term calibration. See Section 3.2, 
Observation 7. 

Sii;;’eL‘ ;r,a%:s which is not in p:zcedura!ized). The current instrtlment !can prccess f!exIh!y 

Calibrations were performed using sources  traceable to NlST primary standards (this is t h e  
NlST facility providing calibration s tandards on a worldwide basis). Any instrument that d o e s  
not meet the calibration and  testing requirements is considered to be ”out-of-service’’ until repair 
and  retesting is performed. All portable survey instruments a r e  calibrated on a six month basis.  
During the  tour, calibration stickers on multiple survey meters were reviewed for calibration 

9 
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within the last six months; “In-service” portable instrumentation was observed to be labeled to 
verify calibration. 

Portable survey instruments used for dose rate measurements were calibrated every six months 
or after repairs or modifications that could affect response. Portable survey instruments used for 
contamination monitorinq were calibrated electronically and source response checked every six 
months or after repairs or modifications that could affect response. Portable radiation survey 
meters used in laboratories are required to be calibrated at least semi-annually. The calibrations 
are performed in-house by NlST personnel. Records of meter calibrations are available and 
were reviewed during the audit. Portable survey instruments were calibrated in accordance with 
recommendations from the manufacturers or by written procedure. Instruments were reported 
to be evaluated at approximately 20 percent and 80 percent of each scale or decade as 
practicable. Instruments were removed from service if they could not be adjusted to within 220 
percent of the expected value. 

Records of calibrations and instrument QA were retained for inspection for the required three 
years. 

NlST owns several liquid scintillation counters (LSCs) and gamma counters for counting 
radiological samples such as wipes and bioassay samples. Maintenance of the LSCs is 
provided via service contracts with instrument manufacturers. The counters used by the GRSD 
are subject to daily Quality Assurance/Quality Control procedures which ensure the generation 
of quality data. 

The whole body and hand-and-foot contamination monitors are calibrated by a pulser and the 
detectors checked for response to a beta emitting radiation source. No operational checks are 
made with alpha emitting sources. Figures 3 and 4of Attachment D illustrate the types of 
frisking stations and contamination survey meters which are available to NlST radiation workers. 

Pocket ion chambers are calibrated annually and records are maintained. It was reported in the 
2009 audit that there is no written NIST procedure for this calibration routine. The procedure 
performed is based on the staffs interpretation of an appropriate ANSI standard and the 
application of NIST’s calibration range capabilities. 

Figure 20 of Attachment D illustrates the noteworthy and ongoing development of a check 
source template for operational checks of survey meters. 

No safety component defects were identified and no notifications were needed to be made per 
10 CFR Part 21.21, “Notification of failure to comply or existence of a defect and its evaluation.” 

2.5 Material Use, Control, and Transfer 

GRSD develops and maintains procedures that govern the shipping and receipt of all RAM, 
develops and provides training programs required by transportation regulations, and performs 
service functions that include the following. 
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e Assessing shipments of sources, standards and research materials to determine if they are 
subject NRC and DOT regulations. 
Preparing outgoing shipments of regulated items for shipment. 
Processing incoming shipments of regulated items. 
Performing clearance surveys of irradiated samples at NCNR. 
Assigning inventory tracking numbers (RS numbers) to incoming samples of RAM. 

e 

0 

e 

During CY 2010, there were 144 DOT regulated shipments and 180 receipts of RAM. During 
CY 2011 through October there were 265 DOT regulated shipments and 170 receipts of RAM. 

2.5.d National Source Tracking System 

NlST reported possession of 14 devices having sufficient activity to require reporting via the 
National Source Tracking System as required by 1 OCFR § 20.2207 “Reports of transactions 
involving nationally tracked sources.” All reported sources at NlST contain either Cs-I 37 or Co- 
60. Control of these sources was found to be adequate and GRSD staff members were aware 
of the requirements for control of such quantities, including Trustworthy and Reliable personnel 
requirements. 

2.5.2 Receipt and Transfer of Radioactive Material 

The NRC Confirmatory Order of March I, 2010, resulting from the Boulder, CO event in 2008, 
requires NlST to develop and implement a formal radiation hazard analysis process that 
confirms that the requirements of the hazard analysis have been addressed prior to the 
commencement of work. The process must also ensure that guidance, if any, provided by the 
manufacturer/distributor of radioactive material is appropriately reflected in operating and 
emergency procedures. The program has been implemented by memos written by the RSO to 
supplement existing HPls; however, documentation of legacy process analyses is on-going and 
its priority should be raised. See Secfion 3.2, Observation 8. 

I O  CFR 20.1906 (c) requires procedures for receiving and opening packages and requires 
radioactive package monitoring as soon as practical after receipt of the package, but not later 
than 3 hours after the package is received at the licensee’s facility if it is received during the 
licensee’s normal working hours, or not later than 3 hours from the beginning of the next 
working day if it is received after working hours. The primary receipt location for all types of 
material is Building 301 ; however, radioactive material is considered in transit until it arrives at 
Building 245 as the final delivery address is that building. Hazmat training as required by DOT 
for package handlers is provided for receipt personnel at Building 135 and was verified to be 
current. 

Radioactive material receipt records were reviewed. Radioactive material shipping and transfer 
records were reviewed. Shipping papers comply with DOT and ICAO regulations. Quality control 
(QC) checks are to be performed when packages are prepared for shipment. There are 
checklists used to verify that certain requirements have been met. HPI 4-11 and HPI 4-13 
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describe procedures to be  followed when preparing packages containing radioactive material. 
Both HPl’s have been  previously reported as requiring updating because they contain 
information that is incorrect, such  as incorrect shipping names.  

Packages  a re  received in and  prepared for out-going transport by GRSD staff who have 
completed the appropriate hazardous materials (HAZMAT) shipping training as required by the 
U.S .  Department of Transportation (DOT). HPI 4-2 contains instructions for package receipt 
and  inspection. This HPI is another  example of procedure development considered in progress 
but reported as deficient during the  2010 audit. There were 170 RAM package receipts in CY 
201 1 a s  of the date  of this audit. 

2.5.3 Inventory and Leak Tests 

NIST maintains a n  inventory of licensed radioactive material in its possession. Efforts a r e  being 
made  to evaluate each  laboratory to determine if any legacy sources  might not be  in inventory. 

GRSD maintains a n  electronic da tabase  that documents the arrival, use  and disposal of each  
item as well as  the name of the  Source Custodian. The accuracy of the database is confirmed 
annually through a physical inventory performed by Source Custodians. Additionally, the 
da t abase  identifies which sources  are subject to license requirements for semi-annual leak 
testing. 

In CY 2010, the total number of sources  registered in the inventory database,  the number of 
sealed sources  requiring leak testing, and the number of sources  designated as special nuclear 
material were 131 1, 201, and 98, respectively. There w a s  a n  increase (almost double) in the 
number of items of Special Nuclear Material in 2010 from 2009 which w a s  the result of a 
comprehensive reconciliation of the  NlST radioactive material inventory with respect to the  
classification of items as Special  Nuclear Material. The Semi-Annual CY 201 1, Sealed Source 
Leak Tests  indicated that there  were 208 sources  leak tested. 

NlST maintains records of S N M  inventory, receipt and transfers. NlST files semi-annual reports 
in the  Nuclear Materials Management and Safeguard System ( N M M S S ) .  

A review of all radionuclides on  hand relative to the allowed license limits indicated that most 
radionuclides were <IO percent of the license limit. NlST tracking of license possession limits 
currently indicates one  radionuclide Thorium (any form) a t  79 percent of the limit. Considering 
the  high percentage, the potential for exceeding license limits is deemed possible. See Section 
3.2, Observation 9. 

2.5.4 Security and Control 

Accompanied by a GRSD Health Physicist, Audit team members  visited about 30 laboratories in 
Building 245. Access to irradiators in the building is controlled through procedures designed for 
compliance with the NRC Order for Increased Controls on  Quantities of Concern. 
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In addition to key card access throughout the  facility, 
laboratories remain locked. Figure 14 of Appendix D 
control. Included were Rooms B133 where radioactive 

NlST requires that doors to posted 
shows a typical electronic entrance 
material is received and Room 132 

where a large number of old sources  a re  in storage awaiting disposition. All laboratories were 
found locked and  mostly unoccupied at the  time of the  visit. For the purposes of source 
security, certain rooms required carding by authorized users for entry. 

Building 245 is posted with the NRC Form 3 as required as  well as  the information required by 
10 CFR Part 19. Laboratories were appropriately posted as required by 1 0  CFR Part 20.  
Radiation measurements  made  by the  Auditor were consistent with the postings. 

Smaller sources  (physical size) were frequently observed in labeled containers such as the  one  
shown in Figure 47, Appendix D or simply labeled on the larger container such a s  a freezer, 
Figure 49, Appendix D. 

There were  no instances of lack of security of radioactive materials observed during the  tour of 
the  radioactive material labs. Facility security for radioactive materials was  good and is 
recognized as a noteworthy practice. 

2.6 Area Radiation Surveys and Contamination Control 

2.6.1 Room Surveys and Records 

Survey records for weekly surveillances and  quarterly audits are maintained and were reviewed. 
These  include direct radiation and contamination surveys. Direct radiation levels and 
contamination a r e  very low and practically consistent with background in most locations. Low 
levels of direct radiation, well within limits, a r e  measurable at the  surfaces of self-contained 
irradiators and  source storage areas .  Surveys appeared adequate  to show compliance with 10 
CFR Part  20 public dose  limits for direct exposure.  

Survey requirements for a r eas  where radioactive materials are used and stored were 
established per  the 1997 license renewal application and the  HPls. Survey frequencies a re  a 
function of the  category of laboratory, which is based on the  type and quantity of radioactive 
material used.  For most posted rooms, the  program reauires that the  GRSD clrndnd and 
document a weekly survey and/or a quarterly audit. Material users  a r e  trained to perform a daily 
contamination survey following work with radioisotopes. 

Surveys by the  radiation safety staff consist of the collection of smear  samples and the  u s e  of 
portable radiation detection equipment to assess ambient radiological conditions and those  on 
work surfaces  within posted areas .  Additionally, exposure rates a re  measured to  ensure 
compliance with applicable posting requirements. A check of work place classification, 
radiological facility conditions, security checks,  and other compliance related items are  
performed during each quarterly audit. All findings from both weekly surveys and quarterly 
audits a r e  documented on the applicable forms. Figures 43, 44, and 45 in Appendix D indicate 
that both the  surveys a re  being performed and that researchers a re  aware of the results. It w a s  
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noted that survey measurement locations were minimal; one at each laboratory entrance and 
one to two within the laboratory as indicated on the entrance postings. See Section 3.2, 
Observation 70. 

Quarterly surveys of chemical fume hoods are completed and documented. 

2.6.2 Leak Tests and Inventory 

The GRSD tracks the inventory of radioisotopes maintained by Source Custodians in the 
laboratories via an electronic data base. An inventory report was reviewed. The Radiation 
Safety Division sends out a request to the Source Custodians each year to verify their inventory 
of radioactive material. The inventory report identified several radium sources in NIST's 
possession. N E T  notified the NRC of their possession of these sources when the initial license 
renewal application was submitted to NRC in 2007. The RSO has contacted the NRC to 
determine if a separate action was needed to amend the current license while the renewal 
application is reviewed; approval of the sources is pending. 

Leak testing is performed on a six-month basis and the results of the testing are well 
documented. Leak test data is recorded in units of net counts per minute which are then 
converted to microcuries and compared to the limit. Records were reviewed and no deficiencies 
were noted regarding leak testing. 

The process for orderingheceipt of radioactive material via the NET-364 form is in place but not 
always complied with by Source Custodians. However, material is not released to the 
researcher until the NlST Form-364 is completed. However, (1) researchers may order the 
material without notification to the radiation safety staff or (2) customers such as DOE could 
ship material for testing and then provide notification. Either of these two types of actions could 
lead to exceeding the license possession limits and also potentially rush (or delay) the hazard 
analysis for the protocol. As previously stated, NlST tracking of license possession limits 
currently indicates thorium (any form) at 79 percent of the license limit. Exceeding license limits 
is deemed possible. 

NlST continues its effort to establish an inventory of all sources - some of which have become 

material. Many sealed sources have been collected, but it appears that more remain in 
laboratory areas without a designated plan for use. Unnecessary exposure to radioactive 
material, which could be prevented, could lead to a violation of the 10 CFR Part 20 ALARA 
principle for making every reasonable effort to maintain exposures to radiation as far below the 
dose limits in this part as is practical consistent with the purpose for which the licensed activity 
is undertaken. See Section 3.2, Observation 7 7  

. .  -,n-,G--mt n o  - - t t  t r f i l l , ,  ncn, ,vv:mm n m r l  ncnnlnro+nr n r m r l t  mnrl mfi+nr;fil m-n., h l D P  l : c - m - - h l n  
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2.7 Training and Instructors to Workers 

The required notices per 10 CFR 19.12 Instruction to workers were observed at the primary 
entrance to Building 245. See Figure 1 of Attachment D which shows the first items observed 
when entering Building 245. NRC Form 3 was posted nearby. 

Training programs are required under both NRC and DOT regulations and by NIST’s SNM-362 
license. The level of training must be appropriate for the individual’s assigned duties and must 
be provided prior to working with radioactive material and every two years thereafter. The 
GRSD provides an explanation of NIST’s radiation safety training requirements on its web page 
along with information about the training programs that are available to meet them. GRSD 
develops and maintains the necessary training materials and provides them in both on-line and 

’ instructor-led formats. GRSD also maintains the necessary documentation of attendance. 254 
individuals received training as Source Custodians or users during CY 2010. Radiation safety 
training is a particularly noteworthy practice within NIST’s radiation safety program. 

To become a Source Custodian or Source User of radioactive materials, NIST employees must 
sit for initial Radiation Safety training. The course consists of an online module followed by 
classroom training. Refresher training is required every two years. The NRC Confirmatory 
Order issued following the Boulder incident required NIST to improve their radiation safety 
training program. The ten additional program elements noted in the Order are part of the 
training content. 

Training records are maintained in the radiation safety files; relevant records were reviewed. In 
addition to hard copy records of training courses, records of employee training status are 
maintained in an electronic database. The GRSD staff quickly produced a list of persons 
showing their training status. Training records from 2010, including records of DOT HAZMAT 
training, were reviewed. The RSO indicated that web base training was in development (near 
completion as evidenced by draft program) for researchers, source custodians, and users. 

Very few workers were actually using radioactive materials during the audit. However, two 
persons identified themselves as Source Custodians and exhibited excellent knowledge of the 
radiation safety procedures that were relevant to their work. Questions related to material 
security, survey requirements, and the use of survey meters were answered correctly. 

See Section 3.2, Observations 12, 13, and 14. 

2.8 Radiation Protection 

2.8.1 General 

There are numerous radium sources possessed by NIST and leak tests are being performed on 
those that are in use. Many of the sources were manufactured many years ago (including at 
least one by Madam Curie). The auditors’ direct experience with radium sources is that they will 
eventually leak (i.e., emanate radon and radon progeny with deposition on surfaces near and far 
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from the source).  Given the  above, the potential for occupational internal dose  from leaking 
radium sources  may not been fully evaluated as  required by 10 CFR 20.1502, Conditions 
Requiring Individual Monitoring of External and Internal Occupational Dose. This part requires 
l icensees to monitor exposures  to radiation and radioactive material a t  levels sufficient to 
demonstrate compliance with occupational dose  limits. 

Figures 7, 9, 1 0  and 46 found in Attachment D illustrate example locations of radium sources  in 
the  laboratories. See Section 3.7, Finding 7. 

2.8.2 Dosimetry 

External dosimeters are obtained from the U.S. Navy Medical facility in Bethesda, Maryland. 
Whole body and/or extremity (ring) dosimeters are provided to  workers based on the  materials 
(or x-ray generating devices) that they utilize. The decision to provide dose  monitoring is part of 
the  hazard a s ses smen t  done  by GRSD upon receipt of a form 364 or 365 application. 
Dosimeters of record (TLDs) are exchanged on a quarterly basis, and workers a re  provided with 
a copy of their dose  results if their annual dose  exceeds  50 mrem or upon request. Typical 
d o s e s  to workers associated with the SNM-362 license a re  relatively low, with higher doses  
associated with reactor personnel and s o m e  users  of high energy gamma-emitting 
radionuclides. 

Records of radiation d o s e s  to radiation workers a re  maintained by GRSD. Dosimetry records 
a r e  maintained in both hard copy as well as electronically in the Radiation Safety data base.  
Data from 201 0 and  201 1 were reviewed and most exposures  were below a n  annual radiation 
d o s e  in excess of 10 percent of any applicable NRC occupational dose  limit. 

NlST performs and tracks internal dose  via a bioassay program consisting of thyroid scans  
following work with radioactive iodine and urinalysis is performed following work with relatively 
high quantities of radioisotopes (typically H-3). The thyroid scans  a re  performed typically a t  one  
point each  year  following a n  annual campaign of work with iodine. Tritium bioassays are more 
frequent and a re  documented on Tritium Bioassay Review Pre-Post Report forms. A maximum 
internal dose  of 5.5 mrem has  been received by one  individual in 2010. Individuals using 
radioiodine in 201 1 were reported as having no thyroid uptake. 

There were no declared pregnant workers for the past  year  according to the GRSD staff. 
Training is provided on this topic in the radiation safety training program. 

Data from the  NlST Gaithersburg Radiation Safety Program 2010 Annual Report indicates: 
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Of the 1090 workers monitored during 2010, 650 received a measurable whole body dose. 
Of these only 60 workers exceeded 50 mrem ( I  percent of the annual whole body exposure 
limit) and no workers exceeded 500 mrem (1 0 percent of the exposure limit). Aside from the 
fact that no worker received a whole body dose exceeding 500 mrem, the distribution of 
workers in each dose range category during 201 0 remained largely unchanged compared to 
the previous years. 

In addition to monitoring workers for external whole body exposures, a number of workers 
were monitored for extremity exposures using finger ring TLDs. Of the 52 individuals 
monitored in 2010 for extremity dose, 50 received measurable dose, and of these only two 
workers exceeded 10 percent of the regulatory limit. Their doses were 8.8 and 10.3 rem. 

No deficiencies in the dosimetry program were noted during this audit. Records of individual 
dose for 201 1 were not yet completed as the CY has not ended. 

2.9 Radioactive Waste Management 

NlST generates a variety of radioactive waste from operations associated with the SNM-362 
license. The types of wastes include contaminated solids, liquids, activated materials, liquid 
scintillation counting vials, smoke detectors, and discrete sources. Figures 8 and 48 of 
Attachment D show how dry waste is stored prior to transfer to Building H I  00. 

Wastes that are to be transferred to other licensed waste processors and disposal facilities are 
collected and delivered to Building HI00 for storage and preparation for offsite shipment. 
Wastes generated from operations under license SNM-362 are kept separate from waste 
generated under other licenses. Liquid wastes generated under license SNM-362 are held in 
two holding tanks (see Figure 5 of Attachment D) for storage prior to release to the sanitary 
sewer system. 

The content of radioactive waste items was identified with a “tag” which contains information on 
the radionuclide(s) present and an estimate of the activity. During the tour of Building HI00 it 
appeared ihai aii waste iieciis coriiaiiied a iay wiiii iiie iiecessary ififaiiiiaiioii. Cuiiefiilji, 0; the 
radioactive waste generated at NET, approximately 95 percent by volume and 99.9 percent by 
activity is generated from reactor facility operations. 

Solid radioactive wastes are compacted into 55-gallon drums prior to shipment to authorized 
burial sites offsite. Contracted waste brokers mark and label the packages, and prepare the 
shipping papers based on information provided by NIST. NlST staff survey the drums to 
determine external dose rates and contamination levels on the outer surface of each container. 
Swipe samples are analyzed with a Tennelec 5E detector to measure alpha, beta and gamma 
emitting contaminants. Calibration stickers on all meters located in the waste storage area 
indicated calibration within the past year. 
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Radiation dose  rates within the HI00  building were found to be in accordance with Postings on  
the  outside and inside of the Building H-I 00 were consistent with radiological conditions. 
Contamination surveys are performed after wastes  a re  processed in the Building H100. 

Air effluent releases,  which consist primarily of radioactive iodine, a re  filtered through charcoal 
filters. See Figure 8 of Attachment D which shows s o m e  used air particulate filters and boxed 
filters awaiting disposition. 

The  liquid radiological waste  system operations in Building 245 were reviewed. Currently all 
sink drains are connected to the  two-tank waste  system and there is a policy of no radioactive 
liquid disposal via sinks or  drains. When tanks a r e  filled a sample is collected and analyzed 
using liquid scintillation counting, gamma spectroscopy, and gross alpha-beta analysis. The last 
tank release w a s  in January 2011. Analyses of the radiological contents of the  tank were 
provided. A review of that release data showed the appropriate analysis w a s  performed and 
that there was  no detectable activity present. 

Laboratory liquid was tes  a re  collected in chemical containers and moved with the solid waste to 
Building H100. Instruction for transfer of radioactive waste  from a building to the  Waste Holding 
Area in HI00  is provided in HPI 8-3; however, this procedure does  not account for provision of 
absorbent  material for potential spills. See Section 3.2, Observation 75. 

N E T  d o e s  not dispose of radioactive waste through decay-in-storage a t  this time. 

NlST d o e s  not perform incineration of radioactive waste. 

2.1 0 Decommissioning 

A contractor produced a Decommissioning Cost Estimate report for NlST in June  2009. The 
methodology implemented followed the guidance provided by NRC in NUREG 1757 Volume 3. 
It also included a scoping survey of the  accelerator facility to provide the basis of 
decommissioning that area. There a re  documents related to this topic on the NRC ADAMS web 
site which indicate acceptability to the NRC. 

Records a re  maintained of every isotope used in every laboratory by room number under this 
license. These  records include a listing of every isotope ever  used and whether or not the 
laboratory is currently active or not. GRSD staff is not aware of any upset conditions, spills o r  
re leases  outside the  buildings or  on-site burials, which were once permitted by the 1 0  CFR Part 
20 up to the early 1980’s. 

2.1 d Transportation 

GRSD develops and maintains NIST procedures that govern the shipping and receipt of all 
RAM, develops and  provides training programs required by transportation regulations, and 
performs service functions that include the following. 
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e Assessing shipments of sources, standards and research materials to determine if they are 
subject NRC and DOT regulations. 
Preparing outgoing shipments of regulated items for shipment. 
Processing incoming shipments of regulated items. 
Performing clearance surveys of irradiated samples at NCNR. 
Assigning inventory tracking numbers (RS numbers) to incoming samples of RAM. 

e 

e 

e 

e 

Documentation of radioactive material shipments was well maintained and included the required 
radiological surveys, package marking, and labeling assessments. 

NlST ships out many packages of radioactive material each year. Some materials are shipped 
in Type I?\ packages, others are shipped in excepted packages as limited quantities or 
instruments or articles, and some packages contain radioactive materials that do not qualify as 
hazardous materials under DOT regulations. A review of some records of radioactive material 
shipments to other facilities was performed. 

NlST has an ongoing action to retrieve material from licensees which received radioactive 
material from them prior to NlST having a copy of their license. NlST also has a program in 
place to assure that NlST has a copy of the recipient’s license prior to shipment or transfer. 

2.12 Notifications and Reports 

Compliance with NRC requirements was determined by conversations with the RSO and GRSD 
staff. NlST had no events involving stolen or lost material, incidents, overexposures, or high 
radiation levels under this license that required reporting to the NRC. Reports to individual 
radiation workers were provided as required, but most workers had exposures below 100 
mremlyr and. automatic reports are not required by 10 CFR Part 19 unless requested by the 
worker. 

There has been no radioactive material theft, loss, ar overexposure at NlST requiring 
notification of NRC. 

GRSD presented documentation of a contamination issue in 2011 related to a leaking U-232 
source. I ne 
follow-up activities and corrective actions implemented were also described. This was not an 
NRC reportable event. 

- - 
Ihe documentation included descriptions of tne event and response actions. 

2.13 Posting and Labeling 

While touring many areas and labs posted for radioactive materials, observations were made 
regarding proper use of radioactive material and radiation area postings. 

o 

a 

The NRC Form 3 “Notice to Employees” was found posted appropriately. 
All rooms approved for work with radioactive materials were properly labeled. 
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e Several rooms and pieces of equipment were posted with “CAUTION RADIATION AREA as 
appropriate, based on the external exposure rates observed in these areas. 

However, several observations related to incorrect posting and labeling were noted and are 
illustrated in Figures 23 through 31 in Attachment D. The figures are considered to be self- 
explanatory (antiquated, partial obliterations, non-specific, etc.) from their captions. One 
practice in particular s a cardboard box (see Figure 44) that is dedicated to contain radioactive 
waste; apparently it is reused but plastic might be considered for proper containment and 
radioactive waste volume reduction. This box was identified in the 2010 audit without the 
radioactive material tape. See Section 3.5 Observation 16. 

2.?4 independent and Cm$i:mator; Actio:: F.?easurzments 

Surveys performed by the Auditor during lab tours showed radiation levels consistent with area 
postings. The Bicron micro-rem meter, S/N A273X was used by the Auditor. It was in 
calibration and was operationally checked before issuance. 

No food, drinks, or tobacco use were observed in any of the radiological laboratories. 
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3. AUDIT RESULTS 

T h e r e  were  o n e  finding, 16 observations, and  eight noteworthy practices relevant to the  content 
a n d  implementation of the  Radiation Safety Program as a result of this audit, notwithstanding 
remaining open  radiation safety i ssues  as discussed in Section 1.4 of this report. 

3.q Findings 

Findinq 9:  
T h e  potential for occupational internal d o s e  from radon and  radon progeny d u e  to leaking 
radium sources  may not been fully evaluated a s  required by 10 CFR 20.1502, Conditions 
Requiring Individual Monitoring of External and  Internal Occupational Dose 

Finding 1 DiscussionlRecommendations: 
T h e  audit t eam recommends that NET take s teps  to  fully evaluate t h e  potential for occupational 
internal d o s e  from radon and  radon progeny from the  radium sources  in their possession. 

E-Perm equipment for measurement of radon w a s  observed in Room A010 which could be 
calibrated and  used  to  perform the  surveys, or alternate measurements may b e  employed such 
as  alpha-track detectors. Procedures should b e  updated to  include evaluation in the event of 
sou rce  breech and  periodic routine surveillance. Training of radiation safety staff in both the  
conduct of the  survey and  the  new procedural requirements should be  performed. 

3.2 Observations 

Observation 1 : 
NlST is implementing NRC’s 10CFR 20.1101(d) for the  constraint on air emissions of 
radioactive material to  t he  environment, excluding Radon-222 and  its daughters, of 10 mrem per 
year ;  however, there does not appear  to  b e  a trigger procedure to  perform an evaluation. 

Observation 9 Discussion/Recommendations: 
Known emissions for radionuclides such  as xenon-I 33 and radioiodine a r e  monitored and 
re lease  concentrations or  d o s e  implications a r e  evaluated. Implementing the constraint on  air 
emissions is now more complicated as  certain naturally-occurring and  accelerator produced 
radioactive material (NARM) c a m e  under the  jurisdiction of the  NRC when the Energy Policy Act 
of 2005 w a s  signed into law. This change  expanded the  definition of byproduct material 
regulated by NRC to  include NARM, and  required action on  the  part of licensees o r  NARM 
possessors .  NlST should also consider any  emissions from linear accelerator activities in a 
total evaluation. 
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Licensed material included in reviews for the last two years included known (or potential) 
releases of xenon and iodine. A procedural technique should be developed to trigger the staff 
to monitor and what data to collect for entry into the EPAs COMPLY software program. It was 
unclear whether high efficiency particulate air (HEPA) filtration for ventilation and air effluent 
pathways is quantitatively verified. If effluent calculations take credit for filtration, then the 
efficiencies of these systems should be monitored and verified. 

Observation 2: 
On June 15,201 1 a U-232 sealed source was received and was determined to be leaking when 
the researcher (authorized to use the source) discovered contamination. Although vinyl gloves 
were required by the radiological hazard review (as indicated from the applicable NIST-364 
form), the gloves were not worn. This is not in compliance with the NIST-364 process. 

Observation 2 DiscussionlRecommendations: 
Compliance by Source Users and Source Custodians with the NIST-364 process and hazard 
review requirements is critical to radiological controls and regulatory compliance. Compliance 
with the NET-364 process may be reinforced through retraining and/or temporary suspension of 
radiological worker status, and potentially incorporated as a metric for personnel performance 
reviews by the Operating Unit. 

Observation 3: 
Housekeeping in Building 245 was considered poor as two radiological waste containers were 
observed to be overflowing in separate laboratories. General housekeeping was also poor as 
general trash and debris was observed on unswept floors. Several rooms appeared to be 
cluttered with tools, glassware, out of date apparatus, etc., which could be stored or disposed. 
General housekeeping is often an indicator used by regulators for the effectiveness of a 
radiological controls program. 

Observation 3 DiscussionlRecommendations: 
Signs were observed indicating that housekeeping staff were not allowed to enter several 
laboratories. This absence of maintenance/housekeeping is probably the reason for this 

work areas. Such access should be considered in part for this facility, or housekeeping duties in 
radiological areas could be assigned to members of the radiation safety staff. Ideally, this 
should be the responsibility of the designated Source Custodian of the specific work area. 

condition. .n?.l-.nr K--:!X-- : - P ! ! W ~ Q  tr-;-in.a q n v  hat w-nLr\nn;nn ct-xff qnrl nny-it thnm in hq-7arrlnl1q 
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Researchers need to be reminded that maintaining neat and orderly workspaces in 
radiologically controlled areas is their responsibility. This accountability could be reinforced 
through a retraining requirement if degrading conditions are identified during room surveys by 
the radiological staff. Retraining is now conducted every two years but the time period interval 
could be shortened by the RSO depending upon the frequency of recurrence, with authorization 
for the Source Custodian or Source User suspended for poor housekeeping practices. 
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Observation 4: 
HPI 4-1 5 defines the requirements for a hazard analysis of new protocols; however, existing and 
perhaps once temporary engineering controls are in place for which the formal review and 
ALARA analysis might not be available. For example in Building 245, several stacks of lead 
bricks were observed for shielding sealed sources but the actual source use, hazard analysis, 
and time period were not readily available. One stack of lead shield bricks was noted to not be 
uniformly stacked permitting low level streaming of gamma radiation; this was corrected that day 
by the Radiation Safety staff by reconfiguring the shield bricks. 

Observation 4 DiscussionlRecommendations: 
NlST has recognized that a legacy process hazard analysis is required and is in process. There 
are several outstanding items that NlST is tracking at this time. This should receive a high 
priority and made part of the procedure development, inventory and control of radioactive 
material, and housekeeping initiatives. 

Observation 5: 
Environmental dosimetry is analyzed in Building 245/Room BO43 which is adjacent to an 
irradiator room. This room setup is questionable as there appears potential that the irradiator 
could be used at the same time that TLDs are being processed which could cause false positive 
data. It was noted that the wall between the rooms was partially shielded with bricks (type was 
unconfirmed) and the TLDs are stored in a lead container when not in use. 

Observation 5 Discussion/Recommendations: 
It is recommended that the irradiator be confirmed as not in use (1) prior to removing TLDs from 
the shielded container and (2) for all TLD processing evolutions. Alternately, the environmental 
dosimetry processing laboratory could be relocated. 

Observation 6: 
Room C10 of Building 245 was inspected, which was the location of some Pu contamination in 
a glove box. Decontamination was described to be completed at some time in the future As 
illustrated in Figures 21 and 22 of Appendix D; t h e  area is screened ~ f f  ~ i t h  p!sstic curtains. 
The area was posted "Caution: Contamination Area" on the outside of the plastic curtains. The 
glove ports on glove box in the area only appear to be covered with foil, which may not provide 
a complete seal and can deteriorate. 

Observation 6 DiscussionlRecommendations: 
The area described in Room C10 is a legacy Pu contamination area, and is is in need of a final 
verification of its decontamination status. Airflow in the room and integrity of the glove box 
should be verified. Contamination control measures and air monitoring would likely be 
important to this campaign. 
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Observation 7: 
There is no formal sign-out or assignment system for radiation survey instruments on loan to the 
various laboratories. If the instrument is not located near its recalibration date, there is an 
increased potential for use of a health and safety instrument past its calibration time frame, 
though no such condition was noted during this audit. 

Observation 7 DiscussionlRecommendations: 
The current instrument loan process flexibly provides research customers with needed 
instrumentation. A standardized instrument sign-out log may be useful to track instruments 
requiring near-term calibration. A tracking system should be established for location of the 
various survey meters on loan. 

Observation 8: 
The NRC Confirmatory Order requires NlST to develop and implement a formal radiation hazard 
analysis process that confirms that the requirements of the hazard analysis have been 
addressed prior to the commencement of work. The process must also ensure that guidance, if 
any, provided by the manufacturer/distributor of radioactive material is appropriately reflected in 
operating and emergency procedures. The program has been implemented by memos written 
by the RSO to supplement existing HPls; however, documentation of legacy source storage and 
use processes is on-going. 

Observation 8 DiscussionlRecommendations: 
Documentation of all legacy source storage and use processes will provide further assurance 
that the appropriate level of hazard review has been performed. One goal of the current 
inventory update effort is to identify such legacy sources. Priority for this action should be 
raised. 

Observation 9: 
The process for orderingkeceipt of radioactive material via the NIST-364 form is in place but not 

knowledge by, the radiation safety staff. This could lead to exceeding the license possession 
limits and also potentially rush (or delay) the hazard analysis for the protocol. 
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Observation 9 DiscussionlRecommendations: 
NlST tracking of license possession limits currently indicates one radionuclide thorium (any 
form) at 79 percent of the limit. Exceeding license limits is deemed possibla. Researchers 
need to be reminded, through recurrent training and immediate notification, of the 
consequences of violating NlST license possession limits and the required use of NIST-364 
process and form. In the event that GRSD recognizes that an incoming delivery will cause 
exceedance of a possession limit, acceptance of the package may be refused. 
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Observation I O :  
Most toured laboratories had a recent survey posted on their entrances indicating that usually 
only two contamination measurements were performed; one measurement at the door entrance 
and one elsewhere in the laboratory. This abbreviated survey affords indication that 
contamination is not spreading from the laboratory but a more detailed survey could provide 
additional information regarding the overall contamination status of the laboratory. 

Observation I O  Discussion/Recommendations: 
More than two smears (nominally five) per laboratory should be taken. Survey technicians 
should be instructed to assess contamination in known potential areas such as drains, cracks in 
floors, chemical fume hoods, source storage areas, and wall-to- floor interfaces. Consideration 
should be made for use of wide area wipes (industrial broom size) which would provide some of 
the needed housekeeping discussed in Observation 2 and minimize the spread of undetected 
contamination. 

Observation I 1  : 
NlST has instituted a continuing effort to establish an accurate inventory of all sources, some of 
which have become more significant as naturally occurring and accelerator produced 
radioactive material (NARM) are now NRC licensable. Many sealed sources have been 
collected but it appears that more remain in laboratory areas without a designated plan for use. 
Unwarranted exposure to radioactive material which could be prevented could lead to a violation 
of the 10 CFR Part 20 ALARA principle (as low as is reasonably achievable) for making every 
reasonable effort to maintain exposures to radiation as far below the dose limits as is practical 
consistent with the purpose for which the licensed activity is undertaken. 

Observation I 1  DiscussionlRecommendations: 
An immediate campaign should be planned to remove and securely store sealed sources (and 
any other radioactive material) from the various laboratories for which a planned use cannot be 
identified. 

Observation 12: 
Training and qualification of Physical Science Technicians is performed and documented with a 
check list showing dates of demonstration and completion of required tasks However, this 
training process and maintenance of training records and certificate updates is not in a 
procedure. Also, the tasks for which the technician is evaluated are not cross-referenced to the 
applicable procedure. Required (current) training certificates for training regarding receipt of air 
delivered packages containing radioactive material were not immediately available, though that 
training had been conducted. . 

Observation 12 DiscussionlRecommendations: 
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As part of the HPI upgrade initiative, a training procedure should be developed to include a 
records requirement and maintenance section. The OJT checklist for training of Physical 
Science Technicians should be revised to include a cross-reference to each applicable 
procedure. The training procedure should include training and qualification requirements for 
OJT evaluators. 

Observation 13: 
Visitors are escorted by radiation workers who are qualified and trained to do so; however, only 
a minimal briefing regarding radiological hazards or emergencies was provided to the audit 
team. 

Obsewaiioii 13 DZscLissionl43ecommendatj=ns: 
Most industrial and radiological facilities require a general safety and radiological hazards 
briefing prior to facility entry. NlST should consider development of a short briefing form with an 
indication that it has been read and understood by visitors entering radiological areas. 

Observation 14: 
The training exam for radiation workers was described as “take-home” (soon to be computer on- 
line based) and is used repeatedly without change of questions or question order. 

Observation 14 DiscussionlRecommendations: 
Multiple exam questions per learning objective is recommended to assure that examination 
validity and reliability is maintained. Random generation of individual questions per objective 
on each exam will help to avoid duplicative exams that can be memorized. A signature could be 
required indicating that the work is only that of the student, though that issue should be 
resolved through the computer-based system using access codes or passwords. 

Observation 15: 
Instruction for transfer of radioactive waste from a building to the Waste Holding Area in HI 00 is 
provided in HPI 8-3. This procedure does not account for provision of absorbent material for 
potential spills. 

Obsenration 15 DiscussionlRecommendations: 
Although the roads traveled are deemed as private roads and not subject to DOT regulations, 
certain practices should be employed to provide additional assurance that any release of 
material will be prevented. Routinely, this requires using sufficient absorbent material to absorb 
twice the total volume of the liquid in the package. Advice regarding this topic was found on the 
Illinois web site: https://tier2.iema .state.il.us/LLRWSurvev/Glossar\/.aspx. “Absorbent materials 
such as diatomaceous earth or vermiculite are currently added to several institutional waste 
streams to minimize potential transportation impacts. These streams include liquid scintillation 
vial (LSV) waste, absorbed liquid waste, and biowaste. Existing commercial disposal facility 
operators require that these wastes be packaged with specified proportions of waste to 
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absorbent material before they are accepted for disposal. For example, LSV waste is required 
to be packaged using sufficient absorbent material to absorb twice the total volume of the liquid 
in the package. Lime is frequently added to the biowaste stream. Double packaging of these 
waste streams is also used for additional safety. For the liquid scintillation vial and the 
absorbed liquid waste streams, a volume increase factor of 3.0 assumed. NOTE: Absorbents 
such as vermiculite and diatomaceous earth are not considered to be solidification agents since 
they do not chemically or physically bind the wastes.” 

An excellent reference regarding sorbent material was written for Westinghouse Savannah 
River Company, Evaluation of Absorbents for Compatibility with Site Generated Hazardous and 
Mixed Liquid Wastes, WSRC-RP-2001-00966, Rev. 0, November 25, 2001. 

It is recommended that NlST provide specific instructions for this precaution in HPI 8-3. 

Observation 26: 
Certain areas were improperly or inconsistently posted with notices and postings. Informed 
radiation workers who understand radiological postings may become complacent or distrustful 
of these important postings if the posting and labeling program is inconsistent. Certain signage 
observed during the audit included: 

0 Partial (yet readable) Radiation Area Postings were observed on two Gamma Cell 
Irradiators during the audit. 

0 Several legacy labels were observed on various devices indicating results of leak tests from 
10 years ago or more. 
“Radiation area at demarcation line - Film badge required” where no demarcation line 
existed and film badges are not used. 

o 

Observation 16 DiscussionlRecommendations: 
All postings should conform to 10 CFR 20.1902, Posting requirements, to the extent possible. 
Although it is appropriate to provide warranted instructions, clearly the references listed above 
indicate a need for a site-wide evaluation of current practices with removal of unneeded 
postings and labels. Legacy expired or non-applicable labels or postings that are not removed 
when updated can confound worker awareness and lead to complacency in the observance of 
radiological labels and postings. 

3.3 Noteworthy Practices 

The following Noteworthy Practices identified during the audit are presented: 

0 The management elements of the Radiation Safety Program at NlST (Director, Chief Safety 
Officer, IRSC, and RSO) are adequately structured and staffed to exercise their 
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organizational responsibilities. About 30 percent of the GRSD staff was newly hired during 
the past year and bringing new staff up to speed has been a considerable effort for GRSD 
management. 
The attention to detail taken by GRSD in the action tracking process is comprehensive. 
GRSD has established an Actions Tracking Table (Attachment C) for important issues 
presented to them. The IRSC assigns each item a number, action, its origin, who corrective 
action is assigned, date assigned, the due date, whether or not the IRSC must approve the 
corrective action, remarks, and date completed. 
The workings of the IRSC are efficient and compliant considering the scale of NlST 
radiological operations. 
The current RSO exceeds the qualifications and experience requirements. He and his staff 
appear to be fully functional and they are attempting to bring the program to a procedural 
work process base versus just an historical knowledge base. 
In 2010, personnel monitoring showed that all radiation exposures to individuals were well 
below all regulatory limits and were, by most measures, lower than individual doses received 
in 2009. In 201 1, personnel monitoring data to date indicates that doses similar to 2010 are 
anticipated. 
NlST laboratories are designed to reduce dose to workers through the use of shielding, 
remote handling/observation, and 'efficient ventilation systems. Staff do not occupy 
laboratories in which radiochemistry is performed except when they are actually performing 
the work. These actions contribute to the low radiation exposures of the staff. 

m Facility security for radioactive materials was good. NET requires card key access 
throughout the facility and also that doors to posted laboratories remain locked. There were 
no instances of lack of security of radioactive materials observed during the tour of the 
radioactive material labs. 
GRSD provides an explanation of N E T  radiation safety training requirements on its web 
page along with information about the training programs that are available to meet them. 
GRSD develops and maintains the necessary training materials and provides them in both 
on-line and instructor-led formats. GRSD also maintains the necessary documentation of 
attendance. Two-hundred fifty-four individuals received training as Source Custodians or 
Users during CY 2010. 

e 

0 

e 

0 

o 

o 

END OF REPORT 
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DOCUMENTS CONSIDERED IN REVIEW 

Policies, Resu lat ions and Requirements 

a) 

b) 
c) 
d) 
e) 
9 
Procedures 

NlST Administrative Manual, Subchapter 12.03, Ionizing Radiation Safety, 
Effective date of 911 7/2010 
NRC Confirmatory Order dated March 1, 201 0 
Applicable portions of Title 10 of the Code of Federal Regulations 
NRC License NumberSNM-362 Amendment 3 (Revised), April 27, 2001 
Ionizing Radiation Safety Committee Charter, Feb 3, 2010 
1997 License Renewal Application; June 19, 1997 

IPI, Radioactive SRM Transfers, 05/11 
HPI 1-0, Health Physics Policies, 03/01 
HPI 1-1, Health Physics Action Levels, 01/94 
HPI 1-2, Health Physics Skills, Duties and Audits, 03/01 
HPI 1-3, Emergency Response - Materials License, 07/97 
HPI 1-4, Radiation Safety Training, 12/93 
HPI 1-5, Special Nuclear Material Accountability, 03/01 
HPI 1-7, Personnel Decontamination, 12/93 
HPI 2-1, Personnel Monitoring Notification, 12/93 
HPI 2-2, Personnel Monitoring Issuance and Return, 12/93 
HPI 2-3, External Dosimetry, 12/93 
HPI 2-4, Dosimetry Quality Assurance, 12/93 
HPI 2-5, Internal Dose Assessment, 12/93 
HPI 2-7, Visitor Dosimetry, 12/93 
HPI 3-1, Reactor In-Plant Monitoring Summary, 12/93 
RSI 3-2, Radiation Work Permit, 03/01 
RSI 3-3, Reactor Survey Operations, 03/01 
RSI 3-5, Coolant Sampling, 12/93 
HPI 3-8, Contaminated Materials at NBSR, 03/01 
HPI 4-1, Laboratory Monitoring, 12/93 
HPI 4-2 Receiving of Radioactive Material, 12/94 
HPI 4-3, Large Source Usage, 12/93 
HPI 4-4, Radioactive Material Accountability and Control, 12/93 
HPI 4-5, Source leak Testing12/93 
HPI 4-7, Air Sampling, 06/97 
HPi 4-8, Source Receiving ana Storage Faciiity B I 3 I  Controis, i2i93 
HPI 4-9, Exempt Quantity Transfer, 09/04 
HPI 4-1 0, Special Nuclear Material Security Requirements, 07/91 
HPI 4-1 1, DOT 7A Type A Reuse Safety Analysis, 08/82 
HPI 4-13, Shipping Radioactive Material, 03/96 
HPI 4-15, Source Hazard Assessment, 09/10 
HPI 5-1, Diffraction & Fluorescence X-Ray (Surveys) 08/81 
HPI 5-6, Water Well Facility, 06/02 
HPI 5-7, Hood Filter Surveys, 03/07 
HPI 6-4, Counting Statistics, 01/00 
HPI 6-6, Tritium Dose Calculation, 12/93 
HPI 7-0, Quality Assurance, 11/00 
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HPI 7-1, Beckman Liquid Scintillation Spectrometer, 03/89 
HPI 7-3, Hand and Shoe Monitors, 11/08 
HPI 7-4, Survey Instrument Calibration (beta/gamma), 10/95 
HPI 7-5 Survey Instrument Calibration (neutron), 01/90 
HPI 7-6, Survey Instrument Calibration (alpha), 01/90 
HPI 7-7, Low Level Alpha/Bets Smear Counting, 03/89 
HPI 7-8, Operation of MCA, 02/91 
HPI 7-10, Air Mover Calibration, 11/81 
HPI 7-1 1, Pulser Calibration of Survey Instruments. 03/96 
HPI 7-12, Packard LS Counter, 09/92 
HPI 7-13, Packard LS Counter, 09/92 
HPI 8-1, Liquid Radioeffluent Release, 11/00 
HPI 8-2, Environmental Sampling, 12/93 
HPI 8-3, Radioactive Waste Disposal, 12/93 
HPI 8-4, Reactor Stack Monitoring, 12/93 
HPI 8-5, Environmental TLD, 12/93 
HPI 8-6, Environs Radiation survey, 12/93 
HPI 8-7, Bldg. 245 Liquid Waste System, 03/96 

Internal Communications 

SNM-362 License Compliance of RAM, 10/25/2011 
NSTS 201 1 Annual Inventory Reconciliation, 2/22/11 
NlST Inventory, 10/25/11 (electronic spreadsheet) 
Semi-Annual CY 11 LHP Sealed Source Leak Tests (1/2) 3/8/11 
NlST Gaithersburg Radiation Safety Program 201 0 Annual Report 
Radiation Safety Program (GRSD) - NUREG 1556 Audit Actions Tracking Table 
1 0/11 /I 1 
MEMO 7/18/11, To: T. O'Brien from T. McGiff; Radiological Incident Involving 
Leaking U-232 Source (245/C11 and 245/C25) on June 15,201 1. 
MEMO To: Incident Report File From: John Zometsky: 220Rn/232U Hand 
Contamination Incident in 245/C25 
Radiation Safety - Training and Reference Information, September 201 1 (Training 
Course Manual) 
Memo: From Miles McCord Subject: Training for Shipping Receiving Personnel, 
April 21,2010 
RAM Source Custodians by Division, Oct. 25, 201 1 (Also with listing of 2010 
Refresher Training 1'250 trained! and 201 1 Initial Training [37 trained].) 66 Source 
Custodians 
Comply Report 7/6/2011 for Iodine Releases. 
Comply Report and Memo I0/7/2011 for 201 0 Xe-I 33 Releases form Room C11, 
Building 245. 
LHP Group Hood Surveys CY 2008 - 201 1 
Emergency Response Personnel NlST Fire Protection Group, Radiation Safety 
Training - Practical Exercise, 3/16/11 
Gamma Spectrum Analysis 1/15/2011 and 1/19/2011 w LSC analysis 1/14/11 
Memo: Radiological Incident Involving Leaking U-232 source (245/C11 and 
245/C25) on June 15 201 1 ; from T. Obrien to T. McGriff 
Quarterly Audit Files for CY 201 1 (Ist, 2"d, and 3rd). 
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s) NlST IRSC meeting Agendas; (9/1/11, 7/21/11, 6/2/11, 4/26/11, 3/3/11, and 
1/20/11) All minutes were provided except for the 911 / I  1 meeting). 

INTERVIEWEES 

The following personnel were interviewed as part of this audit: 

Thomas O’Brien, Radiation Safety Officer, Gaithersburg Radiation Safety Division 
(GRSD) 
Richard Clement, Senior Health Physicist (GRSD) 
Miles McCord, Radiation Facilities Group Leader 
Janna Shupe, Radiation Facilities Group Health Physicist 
Sarah Yu, Radiation Facilities Group Physical Science Technician 
David Brown, Reactor Facility Group Leader 
James Clark, Reactor Facility Group Health Physicist 
Ron Tosh, Physicist (Source User) 
Jason Walia, Physicist (Source Custodian) 

FACILITIES 

The following physical facilities and areas and were inspected or visited as part of the 
audit: 

Buildinn 245 

A I  0 HP Calibration Room 
A010 Rad Waste Storage Area 

BO02 Dosimetry Group 
BO08 Dosimetry Group 
BO14 Calibration Range 
BO1 9 Gamma Calibration 
BO34 CO-60 Vertical Beam 
BO36 CO-60 and Cs-I 37 Beam 
BO43 Environmentai dosimetry 
Process 
BO45 Liquid Waste Tanks 
BO46 Source Preparation 
BO50 HP Count Room 
B131 RAM Receiving 
B132 Legacy Room 

B133 RAM Receiving 
8140 Gamma Cell Room 
B142 Storage area for Madam Curie 
Sources 
B156 Legacy Sources 
B157 Laboratory Area 
COIO Thermal Ionization Mass 
Spectrometry 

CO11 Gas Counting 
CGri 3 LOW ievei couniing 
C017 FUJI Systems 
F lO l  Co-60 pool source 

Buildinq 235 

Buildinn H I  08 Radioactive Waste 
Annex 
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NlST NUREG-1556 AUDIT ACTION TRACKING TABLE 
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2oog~oo 

2o0941 

IRSC Actions Tracking Table 
Updatsd act i 3  2011 

Reuiaw Lab Safely Manual and Sand IRSC 
comments loT. OErien Meeting 

Develop temptale for internal asssssmenlof IRSC 
radialion safely program Meeling 

2011~oo1 
Devetop B respanse plan fa Ihe Boulder iRSC 

2010 Audd Meellng 

NRC contacted 215111. Dialliellerpiessnlsd tolRSC 
313111. Letler lo NRC sent 312312011 

2115111 

Work with Bob Wailsrs to updale the SRM 
2011.00 requiremerts in NlST Adminisbaliue Manual 

Subchapter 5 19 I 4  l R S C  
Mseling 

R Kayser to pas1 the m o t  recent IRSC 
MemberlAiternate Member rosier on the 

OSHE website 
201 1-01 

I 

dr::g 

201 l.ol 

201 1-Ole 

201 1-Olf 

Develop an interim SOP for the shipment 01 
tadioact~ve SRMs autdde 01 NIST. imluding 

IicenSe~EQItifiCaliOn. 

semi on aLcial cornmunicelion as IRSC 
Chsirpwsan anmuming the moratorium o r  

all radioactive SRM shipmenlE UntII 

complelm and approval ofthe iNerim SRM 
SOP 

Provide a willen summary Of the 

the IRSC 

IRSC 
Ihe vPri6Ealion p i o c e s ~  01 Mealing 

lRSC 

Subchaplsr 12.03 relbUclurlng PiOpOSal IO :;:Eg 
2011-02 SubmildraRolSubChepler12.03(SNM B 

EOD i8cmses)Io the Committeevia RFK 
IRSC 

Meeiing 

le Date - 
TED 
GOiNG 

Date 
Complels: Remarks 

I The manual will be revised ard expanded (in par1 lo include 
!ha iorthmming revision lo 1203) ard rubmilled as an 

information ilem 
T. OErien 

T. OErisn 

THa action is superseded by the action lahen in respoffie to 
recommendation 201006 in Ihe Audits Traching table. The 
RSO will recommend (at the Api l  2011 meeling) lhatlhe 

IRSC review the eiiecliveness 01 the Labaalay audit 
program a n w  the secord quarler audits are completed. 

Review guidelines will be provided to the iRSC in JUM 201 1 

NIA 125109 NIA 

- 
TED 
1GOiNC 

NO 

- 

YSS 

Wiile up wles io implement a Boulder 

licensed s w ~ c e s .  ard x-ray syslems 

i i  piacsdures approved by IRSC 512010. New liceme was 
Issued 122712010. Addllioml procedures in prqlreS5 

In progress. see 2009-0036 

Completed and submilled Io IRSC 313111 

T. Grave 61251W 

1o09-05 RBYISB HPl's al Boulder as necessary fcx th Eouldsr 1" 4 ' ~ioaiam(2OW audit deficiency) 1 Audit 20W 
T. Giovi. ,1130109 

TED 
IGOINC 

TED 
iGOlNC 

Wrile procedure i w  document conlrol 
indicating which iecmds are maintained. wh 

T. Glove 11130109 Yes 

1120111 3I3111 NO T. Grove 

T. OEiisn NO 
A response plan in the iorm of an Audil ACtiOffi Tabla was 
created. I t  will be provided to the IRSC a5 an infamalion 411 811 

ilem al Ihs Apnl 2011 meeting. 

4116111 ! provide such a commudcalion al this lima 

Due lo a delay in following up on INS action and per 
conversation with the iRSC Char. #I war decided mi Io 

12011-oo,j Developareaponse plan fa Ihe IRSC 
Gaithersburg 2010 Audll I Meeling 

112011 1 ill8111 

Provide a follow up communlcalion to Ihe 

ldenllfled violations In Ihe Gailhersburg audi 
repat are being addressed. 

. NRC slatlng that the findings and Bell IRSC 
Meeting 

1120111 

- 
112011 1 

TED 

- 

121111 1 

NO T. OErian 

T. OErisn 

When fulure Gailhernburg annual audit 

lue dale is approwmale ard dependenl on the dale t k  fina 
audit report is issmd. 

GRSD. 

YSS 

L. MaChBy 
L. Karam 

1120111 i I 3 O l i l  NO 

1120111 3118111 N O  T. OErien 

Yes. if 
Mler to 
NRCis 
need= 
- 

NO 

T. OBrisn 1120111 3/3/11 

- 

4I30111 

.Ns Aclian llem is c lo~ed  as of 6/21 1. The new intelim SOP 

of the IRSC. 

The Source Custodian located the remaining 5 B D Y I C ~ S  

I 611411 

L. Karsm 
E WPItB,S 

112ol11 

I Verify whether any of IhB 5 remaining 

are above Ihe NRC repoitim requsemente. 
source5 (hornthe 2010 inventory process) 

lRSC 
M. McCord 1120111 1126111 NO 

1120111 

- 
1120111 

5113111 NO R. Kayrer 

T. OErien 

Changes that address responsibililiei a5soclaled wilh Ihs 
iRM program will be made along wilh Olhsi nssded ravIs10 

lo 12.03 
Plopme changes Io 12.03 lhat address 

TED 

I" pragrels I 
T OErien. i 
:onjunction v 

the IRD 
412811 512111 

- 

4129111 

NO I 511711 

412611 1 

___ 
4/25/11 

NO 4/2911 R. Kayser 

R. Kayset 4127111 NO I 412711 

T. OErien 4125111 TED I Comments to Tom OErien by 7 1  lor IRSC dixU5Sion 7/21 
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Compl 

Yes 

No 

MSD took tho load and has contacted thaso custom or^ 1 
raturnmatodds. Onomolerid has boanralwnad lo 

Lwry Lucm. Jhma faciiitios worn not &lo to roturn tho 
roils 8s they hod boon used. 

Provldod to tho iRSC for discussion 01 mooting an W M  

On 1/13/1 1, NRC c m a  on-dlo for B mutina unmnounco 
inspostion o f  aurSNMJS2iiconso. J. OBrisn advised 
tho NRC impostor  o f  our SiVs. Ho approciolod tho 
Informstion andstotod that he would discuss it with 
Rogion I manesamont os P& of tho current inspection. 
P. Gsllaghsr Wm oowsodon $ids onY?<i*f. 

iubmildran oiSubCbpler 12.03 (0oulder 
license) Io the Commitlea via RFK 

iRSC 
dseting 

T. Grove 

iRSC 
deeling - 
IRSC 

Ueeling 

Submildran olSubChapler 12.03lTR-5 
Iicenm) ID the Comm,ttee via RFK 

jubrnildraff olSubChapleli2.03 (lonhing 
Rad Producing Machin- -GRSO) lo Ihe 

Committee via RFK 

3ubmildraR o f  SubChaptar 12.03 (Ionizing 
Rad Producing Machinas -0SHEO) lo the 

Committee via RFK 

R. b y s s r  lo idenLily an indiviCJua1 from the 
NCNR lo act as the secondaly (alternate) 

Kellv 

Revise the IRSC Rosler iisl in  accordance 
with the IRSC Charlerrsquiremsnls and 

mvide to the IRSC tor an E-vote or wbmii 
ai an agenda item lor the nexl IRSC 

meeling. This revision will irnlude 
letermining secondary (eltsrmte) memb3r 

for the Svs ex officio positions 

~ o l l o w  up wilh R. Minnili to conOn nilh lh6 
vendor (Hope-ll)lhe hey is captured and 
canno1 be removed from the conlrot panel 

duiing inadiator operation. 

mmnenla Io Tom OBrien by 718 lor IRSC discussion 7123 R. Oimw 

T .  00risn ;ammanls lo Tom 00rien by 8117 for IRSC discussion 911 

:omments ------+ to Tom OBrlcn by 8117 for iRSC discussion 912 IRSC 
Uesling 

iRSC 
Meeting 

- 
- 

IRSC 
Me sling 

- 

IRSC 
Mesting 

T. Grove 

R. Kayser 6114111 

Completed 6114111 R. Kayser 

L. Karam 613111 

Cu~toman wem notified lhat lhey were not licensed to 
po1sess material. Return a i  the material is in-pmgRss 

t113I2011 
Fiva faciiities hildilconsos tho1 didnot authorize tho 

ioton'd sent b y  NiST. Two oflhoaa (Clvotach Oncoioo 
and NC DHHS Pubiic Hoolth Lob) have rolumad the 

moton'd. two (Oortmouth Coii. And Viiionrrvo U.) will 
w p  tho matoriel ond ana (Juisno U.) will mlurn i t  Twc 

Bciiitias did not h w o  il iiconra. S. Cwallno SL wili 
-o t~mthomelor io l sndS t  John% U. willhoapilundw 

thoirogromont .toto oenomiiiconso. 

Conlacl ths two customen Who received 
SRMs that they weis not licensed ID 
possess and advim themof that lac1 

IRSC 
Mceling 

- 

T. 00risn 

I 

I 
d Iter - 
'131111 

- 
'I3111 1 

lvise cuslomew who b v s  not reawndad 
, ourcalls lh4 it we are Unable io oblain 
necessary informalion from Ihem. we will 
be conlacling lheir licensing authonly. 

Sbta agonctoa of unro5ponsivo cu5lnmors wora 
conlsclod and informod about tho motorial s o d  to tho 

custom~r and tho oustamor's luch o f  rasponso. 

Compleled 

1119111 unterwqer 61211 1 

711511 1 iRSC 
testing 
__. 

IRSC 
nsotmg 

- 
IRSC 
6eoling 

612111 
Revins IRSC Action Item 2011-012 lo 

include the six (6) remaining 
licendcetlification veriScslions 

the language related Io~measui~meni  
wicer-of SRM in the currenl and mnewal 
iceme with the NRC io determine 11 lhe 

un1sweger 

T. 00rien  

L Mechey 

61211 1 

- 

7121111' 

TRO 
Discussed with NRC [John Kinneman)an 6128111. He is 

aware of our cornem and iilii iollow.up on the concern as 
partollhe renewal reviowpocsss. No I 

Follow-up with 0 .  Watan ragading Ihs 
xes5 lor facil~ties to return SRMs back to 
jT and ensure that0. Walars hrows MSD 

is I b  lead for Ihe SRM ~ I ~ r n s .  

krnpiie a mom delaiied description of a 
~5sessmenl audit of Ihe labralory audit 
mgiam lor discussion at the ned IRSC 
leeling lhalwill irntude an sstimale of the 
me mmmilmenl lor Commiltso memben 

IRSC 
nesting 

lnM1 T 0 0 n o n  61211 1 

o m  P. Gallagher of the SRM invealigaliol 
rasulls prior lo soil-identification 01 the 

violations ID IhB NRC 

9/14/11 

- 

11tYit 

T OBtien 7/21/11 

hake a courtesycsll 10 the NRC intoiming 
!hem of IhB SlVs steming fmm Ihe 

invesligalion inlo SRM lranalen 

IRSC 
Uesling 

T. 0 0 n e n  7121111 

IRSC 
Mesting 

T 0 0 n e n  712111 1 
'Eovide an eiediDniC copy dthe  Pmposal 

Operations io the commillee for review. 
for iRSC Asssrsmenl Of Program Area 

- 

NO 

At the baginning of May. thirty-sevencustomers still neadi 
to pmvide NlSTwilh documenlalion thal theywere licensed 

re~s ive  tb SRM. By the end al  May. Ihe numb31 was 
reduced ID six, ail ofwhom have been conlacled mullipls 

timer withoul mmonses. derm~ne license compliarce slalus 01 SRI 
shlpmenls made under SNM-362 and 1% 

22154-01E M 

IRSC 
Meelint 

9/1/11 Y Y i i  

__ 

in. un1erweger lIi/2011 
As o f l l 1 ,  tho number oflmmachobic faciiitim was 

rndumd to throo (Ariosindusln'd lX, Spsclmn Stionti1 
CA. GPL Labs AL). Their data regulatory esontias hob 

- 

barn inlomed. I 
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6113i11 

515111 

814111 

No 

No 

No 

NO 

N O  

Daddo intornolly how tha r ~ s u l t s  from 

M. McCord. L 
Karam. and M. 
Jnlenveger (wl 
M. Unlerwegei 
ahing Iha lead) 

look pisco on 5/27/1110 the Commitloo 

Review whal pmcedurei changes are 

4125111 

I I 
2011- Sond thorovisodMOU fmm 1989 lo tho IRSC 
049 IRSC as aninformotionilem. Moalin& 

2011-03 S e d  copy 01 NCNR paltion of Ihe revisions 
lor Subchapler 12.03 l o  lhe IRSC 

T.  OBrien 1i20111 

~ 

IRSC 
Mseling 

Commitlee 7/21i11 t R. Kayser 7121111 

T. OBiisn 7121111 

J. O'Bn'on 9 / l / f  1 

R. Koysm 9/1/71 

he IRSC Chnir(R. Kaysor) officioliy oppoinlod tho loam 

2011 IRSC AssossmeM. 

Complatod 

The 1-129 SRM 3231 is  nowphy~isoi ly inpossassion of 

RD (Building 245). MSD and IRD pmsannd bovo boon 

hondhd as a n d i o o d i v o  SRM under tho intorim 
pmCed",o. 

Disposition ofmaton'd lor throe susmmws is still i n  
pmgmsr Moloriol Imm o m  coshmor l i s  h e n  

mturnod. On0 fadli ly [Damouth CollogoJ Is  not 
intornrtodin mturdng tho molon'al. They will e m m d  
hoirl lcansa ondpmvido II copy of tha updolodliconso 

n 9173/71, NRC came on-sllo yeslordny lor e routina 
lannaunced inspodion Ofour SNM-362 Nconsa and 
115 e d v i ~ o d t h o N R C i n s p c h r o f o u r S l v r  Ha 
~procietod lho information and s tohd that ha would 
scussil w i t h l o g i o n )  monogomontaspwttoftha 
~rrontinspocobn. P. Golloghor was odvisadon this on 

1 
1/13/11 

Updolo lo lho 2010 AnnUd Roparl complotod. 
Diswibulod lo IRSC an lOIi.l,tf 

'lch Keysor fin d i v u r z i a n  with Tom O'ErienJ will moho 
Ihis decision. 

Jhls document was disuibulod at tho 10/13/11 IRSC 
meeting. 

T h b  doCUmOM was diswibutod ill lho 1olIYj1 iRSC 
mooting. 

~~ ~~ 

Conlecl made. Compleled 

To belleruoderrlend Ihe cmmnl SRM operetiom oflhe 
Radioaclivily Group, "urnemus g ~ e ~ l i o n ~  and isrues 

:onceming lhe Togrogram -re identified and lrenrmilled Io 
lhem 00 416 A response was received on 415 snd is 
cwrnntiy being mviewed lnlerim Fmcedure 1-1 was 

developed and IRSC appmved. 

5/78/11 

fWfJ l11  
Th!s document Was disbibibutod I Iha I O / f 3 / 1 1  iRSC 

moallng 
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