"ITEM 1: LICENSE ACTION TYPE
THIS IS AN APPLICATION FOR (Check appropnate |tem)
Type of Action License No.
[1A. New License Not Applicable
[ 1B..Amendment to License No. XX-XXXXX- XX
[X] C. Renewal of License No. SNM 362
ITEM 2: APPLICANT’S NAME AND MAILING ADDRESS
The federal agency is the National lnstltute of Standards and Technology
The malllng address is:
‘The Natlonal |nstltute of Standards and Technology "
Attn: Chief of Health Physics
100 Bureau Drive, Stop 1731

Room C125, Building 245
Gaithersburg, MD 20899-1 731

ITEM 3: ADDRESS WHERE LICENSED MATERIAL WILL BE USED OR
POSSESSED
The material under' this'lioense may be apprbved for usevand‘po_ss,ession at any

location on_the NIST campus located at:

National Institute of Standards and T‘echnology
100 Bureau Drive

Gaithersburg, MD 20899

The National institute of Stavndards '(NIS-T) is an agency_ of bthe'U.S.. Department of
Cofnmefce NlST's.rnis.sion is to promote u.s. innovation and industrial
compe’utiveness by advancmg measurement science standards and technology in

~ ways that enhance economic security and improve our quahty of Ilfe The main NIST |

facility is located in Gaithersburg, MD and is a fenced federal facility consisting 234

Nocker 70-3%



hectares (578 acres) encompassing fifty two structures and facilities. Of these twenty
three are laboratory facility buildings. It is bordered to the east by Interétate 270 and
Muddy Branch Road, to the north by Clopper Road and to the west by Quince

- Orchard Road. » K

Access to the NI_ST Gaithersburg facility is cohtinually controlled and patrolled by
NIST Federal Police. Individual buildings and use locations have additional security

controls.

| _Any IOcat}on within the NIST grounds may be approved by Health Physics for the use
énd pqsseésion of sources controlled under the materials Iicénse. Approval shall
| consider the cohditions of the _progosed work and the suitabiiity of th_é facilities to
‘sati.sfy approvpriate; safety and securityvre"quireménts. Permanent 'approyal_'s eXist fqr
facilities within Buildings 235 and 245, BUiIding 23.5 houses fhe Center for Neutrbn
-Research Fécility, a reactor based facility bperated under the TR-5 license. Activated
_maferials transferred from the TR-S;Iicense may be covered by this materials licensé.
Building 245 houses the lonizi.ng Radiatioh Division and t}hé Electron and Optiéal
Physics Diyision. Activities in Bvuildin.g 245 includé the use of panorémilc beam a‘n'dv
self convtained irradiators, a pool type source, primary gamma and beta ‘standérd's
source ranges for-_instrﬁment and secohdary source cross calibrationé, californium and
other neutroh source and instrument calibration facilities, radiochemistry lavboratorieé
for standard source production, chérged particlé accelerators and x-ray machin}e

facilities. In addition to the above facilities, specific laboratories in other NIST



buildings may be approved for use and storage of Iiceﬁsed radioacﬁve material and
' apprdval may be granted for operations utilizing sealed, plated, or encapsulated
éources on the NIST grounds oufside a building (fof example, for calibration, testing,
and Quality Assurance (QA) of insfruments). .In all cases source control and .security

sha" bg) réquired as pa'rt of the approval.

In addition to the above locations, special authorizations of limited séope an.d duration
rﬁay be granted for use of sealed or ,envcapvsulated sources at off site,‘locations.;
These w}ill primarily be for the‘purpose of testing haferials, instruments, and devices
in field conditions. Spgciﬁc requirements are discussed under “special

Authorizations”

ITEM 4: PERSON TO BE CONTACTED ABOUT THlS APPLICATION

All inquiries regarding this application should be directed to the NIST RSO:

NIST ‘ '

Attn: Timothy F. Mengers, MS. CHP. PE.
Chief of Health Physics '

100 Bureau Drive, Stop 1731

Bldg. 245, Rm. C125

Gaithersburg, MD 20899-1731

(301) 975-5800



ITEM 5: RADIOACTIVE MATERIAL

‘NIST RADIOACTIVE MATERIALS LICENSE LIMITS

NUCLIDE

CHEM/PHYS FORM

POSSESSION LIMIT

A. Uranium enriched to less that
20 wt % in the U-235 isotope

Any

B. Uranium enriched to or Any
greater than 20 wt in the U-235
isotope

C. Uranium-233 , Any
D. Plutonium, except Pu-238 Any

I'E. Plutonium

Sealed sources (includes
PuBe sources)

F. Plutonium enriched to more -
than 80 % in the Pu-238 isotope

Any

G. Natural uranium

Any insoluble form
Any soluble form

H. Depleted Uranium

| Any insoluble form

Any soluble form

. Th-228 Any

J. Th-229 . Any

K. Th-230 Any

L. Th-232 (Th Natural) Any -

M. Any Thorium other than Th- Any

228, Th-229, Th230, or Th-232

N. Radium Any

O. Radium Sealed (includes RaBe
sources)

P. Co-60 Sealed sources (includes
irradiators)

Q. Cs-137 Sealed sources (includes
irradiators)

R. Po-210. Sealed sources

S. Am-241 Sealed sources (includes
AmBe sources).

T. Cf-252 Sealed sources

U. Sr-90 Sealed sources

V. 1-125 Sources sealed in titanium

or stainless steel -




NUCLIDE

CHEM/PHYS FORM

POSSESSION LIMIT

W. Byproduct material
1. any nuclide of half-life
_ less than 30 days
.~ 2. any nuclide of half-life

more than 30 days except

for the following nuclides:

H-3
Au-198
Kr-85

Cs-137, Mo-99, Tc-99m, and

- Xe-133

C-14 and Co-60

Ac-227 o

Am-241, -242m, and —243
Bk-247 .

Cf-249, -250, -251, -252, and

- 254"
Cm-242, -243, -244, -245,
-246, -247, -248, and -250
Np-236 and —237
Sm-146 and —-147

Any .

X. Any byproduct material with
Atomic Number 3 to 83 except
for the following nuclides:

Ag-108m
Eu-152 and Eu-154
Tb-158
Be-10
P-32
0Os-194
Cd-113m
ClI-36
I-130 .
Hf-178m and Hf-182
Bi-210m
1125
Sm-146

Neutron irradiated samples
or containers

Y. Irradiated Fuel




FINANCIAL ASSURANCE AND RECORDKEEPING FOR
DECOMMISSIONING

As a federal facility, the Natiohal Institute of Standards and T echhology will generate
and implement a decommissioning plan at the time that operations are to be
terminated and in. accordance with.Federal-ruIes and regulations in effect at that time.
Heaﬁh Physicé' maintains the records .of all approved source utilization, posted
facilities, and surveillance acti'vi'ties. These records will form the basis for the

- decommissioning activities.



~ ITEM 6: PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED

-FOR PURPOSE OF THIS LICENSE THE FOLLOWING ACRONYMS APPLY

National Institute of Standards and Technology

Total Effective Dose Equivalent

NIST
U.S Department-of Transportation DOT
lonizing Radiation Safety Committee IRSC
- NIST Fire Protection Group _ FPG
National Voluntary Laboratory Accreditation Program  NVLAP -
Health Physics HP
. Safety, Health and Environment Division SHED
Nuclear Regulatory Commission NRC
As Low As Reasonably Achievable ALARA
American National Standards Institute ANSI
Code of Federal Regulations CFR
Department of Energy DOE
Disintegration Per Minute DPM
NIST Center for Neutron Research NCNR
Nuclear Materials Management Safeguards System NMMSS
NRC Nuclear Reguiatory Guidance NUREG
Quality Assurance QA
Radiation Safety Officer RSO :
Special Nuclear Material SNM .
Standard Reference Material SRM
Sealed Source Device SSD
TEDE

NIST’s primary mission is as a testing, measurement science, standards, and
technology laboratory. This license authorizes use of radiation sources for research,

development, calibration, and testing activities.

Authorized uses will primarily address but not be limited to activities associated with -
radloact|v1ty assessment, radxatlon interactions and processes in materials, and
, radlatlon_ measurement standards. Source actuvmes range from sealed hlgh dose
irradiators, both self-contained and beam type, to environmental and sub-background

level sources. Source physical forms range from special form solids, to encapsulated



and plated beta -and alpha sources, to} liquids for radiochemistry and standards

product‘ions, to noble gasses for standards a'nd basic and applied research.

Specifically this license allows for the fol‘lowing customer Sewiees:
. 'Callibration and assessment of instrument and. measuring device response;
¢ Comparison and aseessrhent of source activities and emissions;
« Assay of activities in sample materials;
e Evaluation of preperties of materiéls;

e Production, use, and distribution of measurement reference sources. \

This license alnlows for the transfer of bypreduct, source, and Speeiar nuclear rnaterial.
This includes license to license transfer of rad_iOactive material to individuals or entiti_es.
in ac‘cc‘)rdance with 'apprdpr_iate Department of 'Trans'portation (DOT) regulations and
Nuclear Regulatory Commiesion (NRC) licenses, NRC Agreement. State, or
Department of Energy (DOE) authorizatiorrs, or in the case of ihternational. transfers in
accordance with requirements ef the appropriate licensing authority. The' license also
allows for transfer of research materiy‘als ,sa‘tisfying‘ the general licehs.e requirements
(i.e., sources vbelow exempt quantities requirements _of 10CFR30.71 schedule B and
'sim‘ilar exemptions), to indi\riduals or entitiee who are not required to possess a |
specific or broad 'écope\_NRC license. (Note: Standard refere.nce rﬁaterials’
- manufactured by NIST meeting theexerﬁpt quantity or concentratioh limitations are
diefributed in accordance with the conditions of license 19-23454-01E,is‘sued under

10CFR32).



‘There shall be no ,authoriZations under this license for the assembly, testing, or

operation of critical assemblies of Special Nuclear Material.

" There shall be hq authorizatiqns for iﬁte_ntional administration of radiopharmaceuticals
or intentional di'rébt exposuréé _‘_of human _o.r live animal subject's.' (i.e., no médica! ,
‘(1OCFR35) or veterinary use). This condition does nc_)f in ‘any way modify or limit the |
requirements or activities ‘a'ssociated with area, personnei, or bioassay monitoring
required to assure safe cqnduct of operations and regulatory compliance.. Nor does
| this limit the ability of NIST étaff to consensually monitor and track any individuals who

have received uptakes or medical administrations under-other licenses.

There shall be no ,authorizatiohs to conduct tracer studies in the environment invdlving
the willful and direct release of radioactive material, v(This condition.doés.not in ény
‘way modifyj or limit the requirements or activities assbciatéd with effluent releéses and
environment_al :fnohftdring .performéd to assure. public and environmental safety and

regulatory compliance.) -

~Among the types of activities that may be approvéd, the following topical list illustrates

typical projects:

materials and equipment irradiations
source preparations

source calibrations .

instrument calibrations

sample assays

source characterizations

instrument and device characterizations



reference or counting source uses
radiochemistry _

general research and development’

sources incorporated into devices or equipment
miscellaneous, e.g., static elimination

‘Special Authorizations:
This license allows for licensed radioactive material to be authorized for use at off-site
IOcations suiject to the following provisions: - |
. ,The proposal shall'be reviewed and_ approved by Health Physics and if
" required, by the Ionvi"zing Radiation Safety Committee;

e NIST shall be responsible for the safe 'dse of the 'radi_oaetive mater_i’a}l., Which
_shall be _controlled-_by.an authorized and trained individual who sttall_ possess
Writtert operating _inetructiens while enga}ged in the project;. |

» Written operating instructions shal|~tnc|ude a hazards asseésment, hazards
mitigation plan, source security and control instructions, and ineident response
plan;_ | |

e Source or containment integrity shall be verified by appropriate testing for
cdntamination prior' to utilization; -

o Use of de\rices shally conform with the manufacturer’s recommendations,
operating' procedures, and the associated devtce specific license requirements. :

- Such devices may inelude but are not Iimited_to 'Lead-in-_paiht detectors, density _.

~ . gauges, moisture ‘gaugee, explosives detectors, or similar d'evi.ces; |

o For sources not incorporated in a manufactured device, the total quantity of

radioactive material for a single authorized use shall not exceed 100 times the

10



activity Y-Iisted in 1OCFR20, Appendix C, or, for those radionuclides not listed in
Appe'ndix C, may not exceed 100 microcuries of activity;

| D_Qri‘ng use the area shall be controlled by the authorized users to assure the
dose rates to members of the public shail not exceed 2 millirem in one hour ér
100 miliirém in one year; |

Traﬁsportation to and from the use location shall be conducted in accordance

with all applicable DOT requirements.

11



ITEM 7: INDIVIDUAL(S) RESPONSIBLE FOR RADIATION
SAFETY PROGRAM - '

EXECUTIVE MANAGEMENT

The Chief of Health Physics serves as the Radiation Safety Officer (RSO) Ieading thé
Health PhysiCs staff at NIST Gaithersburg and as the Materials License Manager,
représenting NIST in all matters relating to this license. Health Physics is a unit of the -
‘Safety, Heélth and Environment Division. As such the RSO reports directly to the |
- Chief of the‘ Safefy, Health and Environment Division who in furn ,rep'ortsvto the Chief’
Hunﬁan Cabital'Qfﬁcer.. The Chief Human Capifal Officer'réports through the Deputy

‘Director of NIST to the Director of NIST who is the ultimate responsible official.

RADIATION SAFETY COMMITTEE
The NIST lonizing - Radiation Safety Committee (IRSC)'pfovides the RSO with
independent advice and oversight for the ionizing radiation safety program at NIST.

The lonizihg Radiation Safety Committee reports directly to the Deputy Director of

NIST.

The Ionizihg Radiation .Safety Committee performs the following functions:
a. " Reviews the past year's 'accomplishments, the current program status,
and the long-range plans and needs for radiation safety;

b. Audits the performance of operations that provide radiation s_afety

assurance,

12



c.  Reviews, camments, modifies, and recommends to the R'SO‘ap_pr'ovaI or(
rejection of the proposals for major radiation facility uses includir{g
signifigant modifications to existing}facilities operated under this license;

d. Raviews, comments, modifies, and racbmménds to the RSO approva|‘o,r |
rajection of the significant proposals or mddiﬁcations for use of radiation
_ souréés; | | |

e.  Reviews, comments, modifies, and recommenda to tha RSO app_foval or
réje_ction of the protocols or procedures which may have significant impact
on programs, safety, or regulatory com plianaa; |

f. Advises the Chief of the Safety, Health, anvd Environment Division and
RSO on ‘matt'ers pertaining to radiation safety; '

- g. ﬁeports to the Depu_ty Director on the statué of the radiation safety
program .annually; and |

h. Reviews incidents and compliance citations and recommends corrective
actions where needed (for matters relafed to the .NRC TR5 Reactor
license, t'}his function is normally carried out by tha ‘NCNR Safety

Evaluation Committee).

The IRSC meets at least quarferly. Minutes of the committee meetings are maintained -

within the Health Physics files.

The committee draws on the expertise of the major groups utilizing sources of idnizihg

radiation-at NIST. At a minimum the ex-officio positioné include:

,13.



 Director for the NIST Center for Neutron Research
s Chief, Safety, Health, and Environment Divisidn
e Chief, lonizing Radiation Division (Physics Laboratory).
‘o Chief, Health Physics (RSO NIST Gaithersburg Laboratory).

e RSO, NIST Boulder Labs

Additibnal members and alternate prc‘)xi'es (including alternate proxies for the ex-officio
positidns) are appointed by the Deputy“Dire'ctor' of NIST at the. recommendation of the
- ,.Chairman‘(‘)f the IRSC. Selection IS based on the subject matter expertise and broad
reprééentatibn of the research performed. Members of the lonizing Radiation Safety .
Commiﬁee shall have at a minimum a Bachelor's of Science.degree or equivalent
.professional training in their respective fields of expertise, and at least two years of
pertinent experience.

A Qudrum‘ shall consist of the Chairman (or an alternate authorized by both the»
Chairman and the Deputy Director of NIST), RSO (or an alternat_e,authoriied by‘both
the RSO and the Deputy Director of NIST), and one-half of the remaining assigned_
members of the committee or their authorized alternates or proxies. Health Physics
staff shall not serve as Ch‘airpersoﬁ', but may serve as voting members of the

committee.

14



The lonizing Radiation Safety Committee reports to the Deputy Director of NIST. An

annual report to the Deputy Director of NIST, prepared by the RSO and approved by

the IRSC, summarizes information such as:

Trénd_analysis of data from personnel dosimetry, including internal, external,
and extre‘mity‘éXposurés;' | |

Review of radioactive méterial écquisition and inventory control activities;
Reéulfé_ of facility mbnito_riﬁg and surveillance; |

Results of réquired program audits and insbections ‘conducted during the

previous year;

~ Analysis of effluent surveillance and environmental monitoring;

ALARA reviews and decisions;
Reviews and recommendations .for resource allocations, staffing, and
equipment acquisitions for the radiological safety program;

Incident and injury information including near misses and root cause analysis.

The leader of the Health Physics Group functions as the NIST Radiation Safety Officer

: (RSO) for the Gaithersburg fadility implementing the radiation safety program under

advice and oversight of the IRSC. The Radiation Safety Officer (RSO i.e., the Chief of

Health Physics), as a minimum, must be certified in Health Physic'_s by the American

Board of Health Physics or must have a Bachelor's degree in a écience or engineering

field and have at least five yeafs of professional level experience in applied Health

Physics.

The RSO shall be’respohéible for the following:

15



-Ensuring compliance with regulatory requirements pertaining to radlation
safety, |

Evaluating reports of substantial radiation safety hazards from Division
' Chiefs, tr‘aine‘d radiation‘ workers, and Heaith Physics staff and reporting--
evaluatlon results that imply the existence of defects or noncompliance
~ with NRC regulations promptly,

Reports evaluation results that imply/ the existe}nce of ‘d.efects or
| noncompliance with NRC regulations promptly; |

N_otiﬁes the Nuclear Regulatory Commission of any incidents, defects, or
conditions of non-compliance in accordance with the reporting
| "requirements;

Establishes and updates guidance, procedures, instructions, and other
internal rules required to promote radiation safety and establishing
adequate safeg'uards to see that these are observed;

K "Provides training in radiation safety for employeeS'

Malntains documentation required to demonstrate the adequacy of the
radiatlon safety program

Coordinates the activrties of the Health Physics program with the lRSC
| ensures the comrnittee is informed- of ‘significant issues requiring lRSC
review; | | |

Coordinates interactions with regulators and inspectors;

Ensures ALARA practices are applied to all licensed activities,. |

16



HEALTH PHYSICS STAFF

Senior (supervisory) Health Physicists shall havé at a minimum aBachelor’s'degree in
séience or}engineering and at Ieast two years of e)rperience in applied} Health Physics.
A fully qualified Pro‘fessional Health- Physicist shall have a Bachelors’ degree ir\
science or éngineering and at least one year of professibhal level experience in
applied Health Phy.sics,. or equivalent technical training and fir/e years of profesaional

~ level work experience in applied Health Physics.

A fUIly qualified H’ealth Physics Technician shall have completed training as required
- by a Senior Health Physicist and have at least one full year of service in typical Health

Physics Technician assignments.

The Senior Health Physrctsts shall apply regulatory policy and NIST internal
procedures to day-to-day administration of the radrologrcal safety program review and
determine action on non-routine issues, and submit significant issues to the Chief of

Health Physics for policy decisions.
The RSO or designees shall assess all modifications to protocois, internal procedures,

or policy issues related to the use of sources of ionizing radiation and direct significant

issues to the IRSC for review.

17



The RSO or designees shall ensure review and.approval of all routine acquisition of |
sources  or modification of utilization of sources; authorization, training, and dosimetry
of users; posting and monitoring of facilities; facility modifications; oversight of

tranéfer, shipping, or disposal of sources.

The RSO and designees shall ensure all required surveillance and internal audits are

performed in a timely manner.

The _RSO and designees shall ensure all receipts and shiprnents of licensed sources
of ionizing radiation are conducted in compliance with applic'able NRC and DO‘TY

requirements.

The RSO and designees shall be responsible for ensuring that all individuals likely to
receive more than 100 millirem of occupational exposures in one year (considering
normal and off—normal condmons) receive training in accordance w;th 10CFR19,
Notlces Instruction and Reports to Workers: Inspectlons and Invest:gatlons
- requirements and commensurate With'their duties, responsibilities, and access_ to
“sources of ionizing radiation.
S | _ )

The RSO or designee is responsible for ensuring appropriate monitoring or personnel
d03|metry is performed to assess doses for any individuals determlned to be likely to

receive more than 10 percent of the appllcable occupatlonal radiation exposure limits.

18



The RSO or designee is responsible for ensuring that only trained and authorized |
individuals may independently utilize or materially control licensed sources of ionizing
radiatidn which are likely to cause doses in excess of the'applicab‘le regulations (i.e.,

100 .rﬁillirem per year Total Effective Dose Equivalent (TEDE) for members of the

public).

- The RSO or designee s_hall perform adeqﬁate monitoring to ensure com.pl.iance with
exposure limits to members of the public and to ensure cbmpliénce wjth effluent,
waste control, and materials clearance regulations and proéedures. |

The RS.O, a Sg\énvior Health Physicist, or designee sha]l have the authority to
“immediately stop, temporarily suspend, or permanéntly terminate fhe authorization of”
any person of gfoup to have access to licensed fadiation sources or facilities for any
cause relafed to unsafe practices, or failure to conform to regulatory, license, security,

or internal procedural requirements.

The RSO, a Senior Health Physicist, or designee shall have the authority to
immediately stop, temporarily s'usp.end, or permanently shut dqwn any operation that
he or she bel:ieves f[hreaténs the 'health"ahd. safety of the employees, the prIic, the
' environment, or poses a potential for violation of applicable regulations, Iicense‘

conditions, or implementing procedures.

19



ITEM 8: TRAINING FOR INDIVIDUALS WORKING IN _OR
FREQUENTING RESTRICTED AREAS (INSTRUCTIONS TO OCCUPATIONAL

. WORKERS AND ANCILLARY PERSONNEL)

All individuals determined likely to receive more than 100 millirem of occupational
-exposures in one ‘year (considering normal énd abnormal conditions) shall receive
training in accordance with 10CFR19 requitfements and commensurate with their.

duties, responsibilities, and access to sources of ionizing radiation.

individuals shall be appréved bvaeaIth Physics to Have iridependent‘une'écorted .
acéess to Iice_nsed sources of iohizing radiation likely to cause .i.n excess of 100
millirem in one yeér. Prior - to. receiving approval b)'/ Health Physics to work
independently with licensed radioactive_ materials or other sources of ioniZing
radiation, workers shall receive training in topics such as:. |
. Types of ionizing radiation sourées and. emiSsions;
* Biological risks associated with exposure to radioactive materials or sources of
ionizing radfation;
e As de As Reasonably Aéhie_vable principals
e ALARA tools and pra_ctiées to minimize expoSure_ including time, distance,
shielding, contamination control; | |
e Purposes, functions, and use of protective dévice's"i'ncluding engineered

facilities and equipment. (ventilation controls, shielding, interlocks, area
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radiation honitors, personnel contamination_ monitors, etc), and personal
‘protective equiphent;

Basic radiation and contamination moni{oring equipment and practices;

- Procedures and requirements for control, security, storage, transfer, or use of E
‘ radioactive materials at their workplaces; | |

Agency and other rules and regulations and conditions. of licenses, and
~ responsibilities for observing and complying with these to the extent under the'

worker’s control;
\

Duties and responsibilities of Supervisbré, Source Custodians ‘(Principal
Investigators), Facility Owners, Sponsors, Source users, and Health Physics
staff; | |

'Requiréments for reporting to supervisors any condition fhat may lead to or

~cause a violation of the rules, regulations, or conditions of licenses or an

N unnecessary eprsure to radiation or radioactive materials;

Reporting rights ahd/respOnsibilities per 10CFR19 - NRC form 3 “‘No"tice to

Employees” , and license review;

" Appropriate respbnses to warnings given in the event of any unusual
occurrence or malfuncﬁon that may result in or involve excessive radiation or

radioactiVe material exposure;

Fire and other non-radiological safety and emergency r_ésponse (emergency

J .

reporting, egress, and accountability) procedures;

21



. P'rincipals and préctices of personnel dosimetry - availability of radiation
exposure repdrts that may be requested — authorizations and limitations on the

collection and dissemination of dosimetry information. =

The exfent of thése instructions shall be comm_ehsu.rate'with thev potehtial radiological
health protection i‘s"suesb associated with the WOrkblaCés_ and the. specific duti.es
involved. |

lnd'ividuals ‘éuthor'i‘zvéd'fdr _ind;'epe'ndent access to certaih experimental facilities.c.x
indlgpevndentv utilizatioh of certain sources may require additional f.acili‘ty or éource
specific.training.} This may be pe_rformed by the Supervisor, ,. Sburé’e Custodia'n,

Facility Manager, or Health Physics' as appropriate.

Health Physiés' féview of prior work experience and training in radiologigai saféty may -
Show 'that pfevi_ous‘traihing or experienceu’can bé’ substitu_ted for parts .of the
'fundémentél phyéics. aspé;cts of the training‘ described above. HoweVer, facility
speciﬁb and internal procedure traini‘ng shall‘ still be required before approval for

independent access and utilization of sources and facilities.

Evaluation of trainee understanding shall be by d'ir,ect testing of knowledge skills and
ability, ,performance observations, personal-_intervieWs,v pridr WQrk e_Xperience,
dosimetry reviews, or similar evaluation methods. Health Physics shall maintain

documentation of the training program and ‘resulté as. required by regulations.

22



‘Health Physics in consultation with the individual’s Division Ch_ief and supervisor shall
 determine the need for specific training if séfety—related changes -are made in

‘operations, orif any employee is reassigned, or returns after an extended absence.

All authorized individuals requiring training shall be trained biennially.

All individuals approved to work with the irradiators (those sources meeting 10CFR

part 36 criterion) shall receive facility specific training annually.

- All individuals approved to prepare packaging, 'Iabeliné, and manifests (Shippers
Declafatibns) of sources for shipment regulated by the DOT shall receive training on
the appropriate transportation regulations and accountability and control procedLlres.

Training shall be required ‘bienniany. _

23



ITEM 9: FACILITIES' Al\lD EQU!PMENT

Rad‘ioacti\'/ev;""rﬁat"erial'\:' labvor_'atorle}s ‘used “at NIST. ranvge frorﬁ Iow baekgrbund
' enwronmental level “clean” labs to hlghly shielded sealed source beam rooms, to
radiochemistry laboratones Health Physncs review and approval is requnred for any
facility to be used for posted radlologlcal actlwtles Approval for use of a laboratory or
facnhty shall be based ona hazards»assessment of the radionuclide, actlvltles, physical

forms, chemical and physical processes involved, and the ha_Zards. control and

monitoring systems available to assure security and safety.

Specifically, the Hazards Assessment shall consider:
. Potentialdosesvan.d dose rates to authorized source users (trained radiation.'
| werkers) inside the restricted area of a facility; - |
. Potehtial doses and dose rates to members ‘of the pUblic;

e Potential doses and dose rates in un-posted.ar_eas (hallways, adjacent areas,

o areas outside of buildings);
« Potential for contamination or dispersion of the material oetside the laboratory;
) Potenﬁal for contamination or dispersloh of the material inside the laboratory;
o Potential for personnel contamination or up'tak'e;
. Polential for effluent release (airbdme or liquid) of the material;
e Potential for incident driven release flom the facility; |

¢ Potential non-radiological hazards.
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The Hazards Controls shall consider items such as:
. Shieldiﬂng. — both vIoCal and structural:
e Source utilizati_on - limitations on use, physical | manipulations, chemical
o processes, containment,vspill control, and stoifage conditions;
s Ventilation éontrols - roorﬁ ventilation, local Vénfilation, hoods, filtratibn;
o RadiologiCaI .mon_ito_ring systems - inétalled an.d portable;
. Contaminati‘on control practices and monitoring systems;
s Posting and Iabelih'g requirements; -
~'* Installed control systemé - source shutters and interlocks;
e |ncident or emergency control and mitigétion éystem_s - communications, fire (
 detectors, .and_ al‘arrr'l‘s, spill cdntainment, sinks and wash down systemé;

« Physical security monitoring and access control.

-This assessment may be based on experience fro'r_n' pre'vious' similar. operations.
" Methodologies of facility cléssificati_ohs,v radionuclide‘ t0xicfty classifiéation, and the
fnédifying factors as discussed in the International Atomic Energy Agéndy (IAEA)
“Safet.y series No 38 Applying Radiation Sfandérds m Radiotherapy, Vienna, 2006 and |
the Handbook of Health Physics ahd Radiological Heélth,-_ Third edition, Baltimore,
MD: Williams & Wilkins; 1999, Chapter 11, shall bve considered.

Assessments for facility approval shall be performed at the time of irﬁtial requests for
~ use of the facility, dtjring general use protocol reviews, and supplémented by
additional reviews at the time of acquisition of s'ourées.'f Faciliiy (laboratory) Owners

and Source Custodians shall be required to coordinate reviews of modifications of
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facilities, equipment, or source utilizations with Health Physics staff. Facility
- conditions shall be reviewed and' verified by Health Physics staff during regular

internal audit and surveillance activities.

ée‘aled Source Specialized Facilities:

'Specialized gamma irradiation facilities include: two verticél beam ir’radiatdrs (méeting

~ part 36 act}iv.ities'); three horizontal beam‘calibration réhges (below the 1OCFR'part 36
‘ activities); one: pool tybe’ irradiator (below the 10CFR part 36 activities). There are

k'avlso three self—cdntaih_ed}irradiators currently in service, and two other self contained
irradiators currenﬂ'y in storage. NIST also Currently maintains one Civil Defense box

type calibrator unit.

"NIST currently has fwo specialized “ow scatter’ neutron instrument calibration
facilities. These use either Cf-252, AmBe, PuBe, or RaBe sealed sources or a tritium
’target neutron generator. There is one'neutron source calibration fécility (Manganese
Sulfate Bath).. And one specialized beta / ion chamber _calibratibn range. In addition
there are two spébialized Iaboratories for the Calibratibn and emissions measurefnent
of brachytherapy seeds. ‘A variety of additional general use Iaborafories are also
- available for sealed source uses in various configurétions. These range from gamma

and x-ray spectroscopy labs to enclosed gas chromatograph systems to static

eliminators used in balances.
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Unsealed Sdurc;e Facilities:

General ‘use’ laboratories approved for use of un-sealed or un-encapsulated
rad_ioactivé materials abové the 1OCFR part 20 _élppendix C} crit'eri_dn. shall meét at a
‘minimum the requirements of a Type | Iaboratory (reference,_“%l'he Handbook of Health
Physibs and Radiological Health”, Third edition, copyright 1999, Chapter 11»5 Most

laboratories authorized for unsealed source work qualify as a Type‘ll laboratory.

The géneral radiochemistry labdratories are equipped with chemical furhe h_oods'
énd/or local ’eXhaQst vent.ilation hoods. The hoods may be configufed Awith HEVPA
- filters as réquireq whensourcé‘term analysis or measurement iﬁdi'cates'thé need for
filtration to aésuré efﬂ_uent‘control; ~ Hoods approved to be used.. for radibiodine
standards preparation may be configuredwith activated charco‘al filters for the
duration of | the batch operations as fequire_d when source term analysis' or
measdrement indicates the need for filtration to éssﬁre effluent control. Certain
specialty hoods designed for signifi}cant use of écid"s}are provided with scrubber wash
down systems. Hoods _required to be used for Contro_l of radiological opérat'ions shall
be monitored quvarterlyv for flow velocity. Any hood faili‘ng}to meet the required average
face velocity between 80 and 125 linear feet per minﬁte in accordance with
recommendations of the American Conference Governmental Industrial ‘Hygienists
shallli be taken ouf of service and operations suépénded until appropriate corrective

‘action is taken and verified to meet the criterion.

In Building 235, radidche_mistry hood filters are monitored with an on-line system.
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In Buildi}ng 245, operations determined to have Signifiéant potential for exceeding 10
% of the 1OCFR20 vappendix .B table 2 'release .Iimitatiohs shall be monitored on a |
batch basis. - |

. . ’ )
General radioche_mistry laboratories are equipped with sinks and eye wash stations as
| required; Emérgency showers and eye wash stétions are a-vailable in the vicinity of.
each laboratory. In addition, both Building 235 and Building 245 have showers that

may be used for personnel decontamination.

- Buildings 235 and 245 are equipped with holding tanks thatv’ collect'.liquids from -
specific sinks and fioor drains in the radiochemistry laboratories. LiQuid from these
tanks shall be sampléd and analyzed to assure compliance with effluent release

 limitations in 10CFR20 appendix B tabie 3 prior to any batched release.

- Personnel contamination monitors are placed in the vicinity of major unsealed source
faciliies. Survey instruments are available for use in the laboratories. Personnel
contamination monitoring shall be required following work in unsealed source use

areas.

NIST facilities are equipped with centrally monitored fire and smoke detection

systems. Additionally, pull boxes and fire .extinguis',hers'_ are stationed at strategic -
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 locations throughout the facility in__accofdance' NIST Fire Protection _'Group (FPG).

recommendations following NFPA guidance.

Access to NIST Iaboratory buildings .housirig Iicensedvsources ére mo_hifored by a
security systém managed by NIST Federal Police. Specific zones and Iap'oratories '
inside the buildings shail bé provided with centrally monitored access control systems.
Whére app'ropria:te.of necessaty, additional phyéiéal kéy control is used to secure
,laboratories and source stofage locations.” Where required, .systems_are in place td
assure conformance to the enhanced security and inventory confrol/reporting

requirements for items of concern.
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* ITEM.10: RADIATION SAFETY PROGRAM
For purposes of 'ei_p'plication to thisvlicense specific, intervals for surveillance and

auditihg shall be defined as follows:

“

Biennially: at least once every two years with an interval not to exceed two and

. one-half years. |
— Annually: atleast once each year with an interval not to exceed 15 months.

— Semi annually: at least 2 times per year with an interval not to exceed seven .

and one-half months. -
- QUérterly: at least 4 times per year with an intérv_al not to exceed fovur months.
~ Monthly: atleast 11 timeé .per year with an iﬁterval hot to exceed six weeks.
- Weekly: at least 51 times per yeaf with aﬁ interval not to exceed fourteen days.
- Daiiy:v One time‘ _during. each working .c‘jgy (does not ihclude holidays or

weekends or other times when the facility is closed to normal operating

conditions).
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PROGRAM AUDIT AND SURVEILLANCE PROGRAM

Oversnght Audits (IRSC authonzed subcommlttee or visiting committee annual' )

program audlt) The lomzmg Radlatlon Safety. Committee ensures

g representatlves other than Health F’hysncs staff annually audit the radlatlon

: safety program reviewing the performance, quallty of operatrons and targeted

aspects of the‘protocols ‘and procedures that provide radnologlcal safety

~assurance. ;'The audit results shall be reported to the Committee annually. The

IRSC shall report the findings to the_appropriate levels of NIST management.

Annual Report - Health Physics shall review and docurnent program a’ctions,-‘

surveillance monitoring, dosimetry trends, and other program metrics to assure

| -compliance with applicable protocole and -appllicatioh of ALARA principles,

annually. This Health Physics Annual Report shall be submitted to the IRSC
for review and approval. The Chairman of the IRSC shall brief the Deputy

Director of NIST on the state of the program.

Internal Audits (Quarterly) - A professional level Health Physicist shall conduct
radiation safety internal audit's‘(inspections) quarterly for those Workplaces that
pose significant potential for radiation exposures or effluent releases of
radioacttve materials in.excess of 1_0. % of the applicable limits. Results of

these internal audits shall be documented and any identified -needs for

' correctwe action found during the audlts shall be transmitted to workplace.

supervisors (Facuhty Owners or Source Custodlans) ina t|mely fashlon

Internal Audits (Annually) - A professional level Health Physicist shall conduct

radiation safety internal audits (inspections) annually for all facilities approved
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and posted for use or storage of li'cen'sed radiation- sources with redueed

potential for'exp‘osures or releases het in excese of 10 % of the epplicable N

limits. Results of these lnternal audits shall be documented and identified:
/- :‘;v'_Needs for: correctrve actlon shall be transmrtted to workplace supervusors -

(Facrllty Owners or Source Custodrans) in a tlmely fashron

Internal facility audits shall include an assessment of radiological conditions, and a
review of security, posting, and labeling. Where feasible, these should include
observation and discussion of work practices with Research Staff, Facility Owners,

" and Source Custodians.

RADIATION MONITORING INSTRUMENTS

Calibrated and functional survey in‘st'rumentatron} shall be main_teined to support
monitoring needs in each faeii;ity where e_xfernal dose rates are likely to reach the
- criteria for aAradiation area as defined in 10CFR 'par’t-.2‘O or.whe‘re 'surfaee
contamina’rion ‘control limits may be exceeded. Leboratory instrumentation shall be
available to support required monitoring and surveillance-actir/ities. ' g
The table below describes typical radiation detecting instruments commgnly available
for use in the radiological safety program at NIST .and their character-_istics.

Substitutions or alternative access arrangements are acceptable as long as there is

no degradation of the radiation safety surveillance program.
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TYPICAL HEALTH ‘PHYSICS INSTRUMENTATION

.INS-TRUMENT TYPE | TYPICAL NUMBER RANGE

Liquid scintillator 1 counts per time,
- o integrating
Smear counter. - | 1 ' ‘counts per time,
- (alpha/beta) ' integrating
Gamma spectroscopy 1 Not Applicable
' ‘Low E x-ray > -Not Applicable =
, spectroscopy R
- Alphasurvey meter | 1 0to 50,000 cpm .
Beta/gamma survey 4 0 to 50,000 cpm

“meter (thin window gm)
Extendible high range

1 0 to 1000 rem/hr
gamma survey meter
lon chamber 2 0 to 1 rem/hr
Neutron survey meter 1 0 to 5rem/h
Area monitor 2 Oto1rem/h
Air sampler 1 Not Applicable
Personnel contamination ' 2 Not Applicable
, monitor (beta) - -
Personnel contamination > . Not Applicable
monitor (gamma) : _ ‘
Whole body” 1 _ Not Applicable
speciroscopy counter , ~
~ Thyroid bioassay 1 Not Applicable

counter

e All “i_n-service” instruments used for health and s'af,e_iy" or regUlatdry compliance
| ‘monitoring shéll_.be routinely evaluated for functionality via a ca!ibration and
testingvprog.ram which is bésed on guidance such as that f0und in ANS!
‘standard guidance, manufacturer's recommendations, or other‘ appropriafe
re‘commendations. - Any instrument that does not meet the calibrétion and

| testiﬁg requ.irementsf is considered to be ;‘out-éf-sewice_”. At a minimum, “in-
sérvice” instrumentation shall be ch'ecked. and ‘documented for functionality

‘annually.
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Portable survey instruments used for quantitative health and safety or

regulatory compliance radiation measurements shall be calibrated annually or

after repairs or modifications that could affect response.

Portable survey instruments used in a qualitative monitoring mode {(count rate
" or set point rgéponse), shall be calibrated _elec‘:trohi_callyi and source response

- . checked 7éhnu\ally or-after repairs or"mbdifiéati'ons that cOuid.affect response.

Calibrations shall be performed using sources fraceable to NIST primary

standards.

Portable .surv'e.y instrumenté shall' be calibrated in accordancé to
recommendations from the manufacturers or written procedures. In general,
instruments shall be evaluated at approximately 20 percent and 80 peréent of -
each scale or decade as practicable. Instruménts shall be removed from

service if they can not be adjusted to within 20 percent of the expected value.

Records of calibrations and instrument QA shall be retained for inspection for a

minimum of three years.

-“ln-serviée”.portable instrumentation shall be labeled (dated) to verify

calibration.
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MATERIAL RECVEIP'i‘-'AND' ACCOUNTABILITY

All acquiéition of licensed Special Nuclear Material (SNM), Source Materiél, 'and
Byproduct Material from outside suppliérs shall be approved by the RSO or.-.
: designeés, an}d approved by the Division Chief(s) or dé_sfgnee's respoﬁsible for the
vproposed Source Cuétodian, users, and facilities. _Heal'th Physics shalllrﬁéi‘ﬁltéin
récords of reéeipts and Ashibments.of Iibensed 'mate‘r._ialAin- accordance with regulatory

requirements.

Note: This does not apply fo sources not éoveréd by thé Atomic Energy Act or those
‘sources which may be distributéd under a general Iib’en‘;se or are exempt from specific
licensing requirements such a’é commercially distri:buted products (like .sméke-v -
d_etéctors or thorium,contaihing welding rods) ovr those exe‘mpt under ‘10_CFR.part
30.18 or sifnilar e>}<emptibr_\s.1 'Nor_doe’s this apply to sources covered under other,
NRC.or agreement state licenses: (For exanprle}, radiography sourcés' used for on-site
‘Construction'éctivities that aré controlied by the cbntracf radiographer’s Iicensé, or test
' sourées_used by suppliers or Qgtside contractors for calibration or demonstration of

fun‘cfionality of instrumentation).

Proposals to acquire sources shall be reviewed and approved or denied based upon
assurances of safety and regulatory compliance. Speéifical'ly, the reviews shall

address the following:
« license limits and conditions;
 intended source utilization and protocols;

e facility and equipment compatibility;
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. Sou_rce Custodian training, skills, and_aUthorization status;
. user fréining, skills, and authorization }stétus; |
e hazard analysis :arid' hazards control safety'c.ommitments (sée facilities
 utilization authorization section for further detaiils); H
o dosimetry and monitdring requirements;. ’
. invén’iory : control; '_transfer, 'vw,aste‘ dis.pcis.ai,‘t and 'efﬂuent_ or} dis_position

- considerations. -

| SourceRecsipt e

Al labeled radioactive materials (RAM) shipments received by NIST shall be
évaiuafed by Héaith Physics ;:t'aff for compliance with license conditions and shipping
regulatidns in accordance with written procedures. At -'a. minimum, the exterior of
packages shall be eVaanted fbr cioée rate and contémination, in accordance with
10CFR part 20.19086, _withih three hours of» receipt by Health F"hysics“during. nqrmal
WOrk hours. Ii received ciuring non-work hours (evenings, weekends,. or holidays) the

evaluation shall be perfofmed within three hours of the start of the next working day.
- Following package"evaiuation and, if appropriate, package opening and source leak
testing, the material should be transferred to the authorized source custodian or their

designee.

‘Should it be determined that a received package has _ndt been reVié,wed ari'd app_ro'véd

for acquisition, the material shall belsecured by Health Physics pending disposition.
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Source Custodian Responsibilities:

. Source Custodians (Principal Investigators) shall maintain control oyer source
utilization and ensureVWOrk is done in compliance with appropriate protocois;
instru'ctions, and safe handling practices.

16 Source Custo\dians shall ensure all individuals who use or have unescorted,
unsupervised access to the source, or can‘ exerCise'_material co'ntroi of the
“source are'appropriateiy tra_ined and approved by Health Physics for such use

Coor access.

) - “"l’:-_‘is,,_iSource Custodians shali ensure through coordinatlon with Health Physucs that’ -

- the source is used and stored in approved posted and monitored faczhties and‘ :
all safety _and control equment is functionai.
. Source Custodians shall maintain sufficient records .of utilization, decay,
transfer, and disposal to account for source inventory. |
- . e Source Custodians shall coordinate any transfers of custodianship, changes in
utilization, shipments of sources to off-site entities, or disposal of \ivastes with

Health Physics.

Health PhyS|cs shall maintain mventory records for acquwed unsealed licensed
- sources wrth quantlties greater than 10CFR20 Appendix C quantities and all seaied
- sources requiring leak testing. Source Custodians shall conduct a physical mventory
of aii sources exceeding this criteria and reconciliation of records .with Heaith’Physics
re'cords at least annually. This does not in any way modify the requirements for

custodians to comply with appropriate 'shipment, transfer, and waste disposal
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.' regulations for unsealed licensed sources with quantities,less than 10CFR part 20

Appendix C quantities and all sealed sources not requiring leak testing.

‘Shipments of licensed radioactive material or devices containing licensed SOurces
shall be coordinated  with Health Physics to assure and to document proper

packaging, Iabeling, and |nventory control in accordance with applicable DOT and

'NRC regulations.

D . Special Nuclear Material Accounting and Control

| In addition to the standard accountability and controi system WhICh applies} to- alI.', Rt
" "'Iicensed material Health PhySiCS shall mamtain the Spemal Nuclear Matenals (SNM) -
accountability office for NIST and administe_r the accountability system; NIST shall
" report SNM materials transactions and balances to the NMMSS database system in
~ accordance with the provisions of 10CFR part 70 and NUREG BR-006 and BR-007 to

prevent or detect unauthorized diversions of material quantities of SNM.

| OCCU‘PATlONAL DOSE

'l'he» primary goal and responai'bility of the radiation safe_tyvprogram is to assure that
risks to individuals'are maintained As LoiN As"bReasonably Achievable (ALARA)
commenéurate wit'»h the beneficial application of radiation technologies. It is NIST
policy and practice to maintain doses and risks from ionizing radiation'ALARA. ~

NIST shali conduct‘ operations in a .m‘anner’. to assure compliance with the
Occupational Dose Limitations specified in 10CFR20.1201 O_ccupationaiDose Limits

for Adults “through; 10CFR20.1208,. Dose equivalent to an Embryo or Fetus”
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- All individuals determined likely to exceed 10 percent of the applicable occupational

exposure limits shall be monitored to assure safety and compliance. Monitoring results

shall be reviewed by Health Physics and used to assure ALARA pract'ices'.

External Personnel Dosimetry Monitoringt

Health PhyS|cs conducts a personnel external dosrmetry program using dewces

requmng processrng and meetmg quahty assurance crltena as required by
'.1OCFR part 20 1501 Subpart F, - Surveys and - Momtonng Natronal Voluntary

- Laboratory Accredltatlon Program (NVLAP Accredrtatlon)

:’-%‘_::.f-.Health Phyei’cs’__a_ssign,s‘ dosime_t‘ers to workers_who wQuld.be Iik;elyvto-:eXceed_'-1"'0 ——

percent of regulatory limits (greater than 500 -rnillirem per year Wr\OIe body deep
dose external ex‘posure) based on the safety review of the facilities and source

terms, and on knowledge of previous similar operations.

The dosimeters shall be processed and reviewed at least quarterly. Any result "

. greater than 10 percent of the regulatory limit shall be reviewed by Health

Physi'ce, the IRSC,-and the appropriate.management chain. Corrective action N

shall be taken_as appropriate.

Results exceeding 10 percent of the limit in a year are reported o the monitored

individual(s).

4

In addition to the dosimetry 'processed by a NVLAP accredited laboratory,

.secondary' direct reading dosimetry should be used for operations likely to

exceed 10 percent of the limits, where direct or immediate 'monitoring results may

aid in maintaining doses ALARA.
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“Extremity Dosimetry:

. Health Physics shall aSSIgn extremity dosmetry to workers llkely to exceed 10

percent of regulatory llmrts as determmed based on the safety review of the

~ facilities, source terms, and knowledge of prevrous similar operatlons
. Momtormg results shall be reviewed in a similar manner to the external
dosimetry‘program. Any reported reeult _.gr_eater' than 10 percent of the
'regulatory' limit Shall be investigated: and. corrective action will be taken _as _

: _approoriate. _

v ./-'

“."i*Results exceedlng 10 percent of the l|m|t in a year shall be reported to- the' RS

monltored mdrvrdual(s)

Bioassay Monitoring:

NIST maintains capabilities to perform both in-vivo and in-vitro bioassay monitoring.

Where work place monitoring hazards analysis or operational history indicates a

reasonable potential for uptakes exceeding 10 percent of the applicable limits,

~ Health Physics shall perform or arrange for timely bioassay monitoring.

}An'alysis of significant positive bioassay results shall be used to assign values to

the workers dose of record. Any result greater than 10 percent of the regulatory

limit shall be investigated and corrective action will be taken as appropriate.

Monltoriog may be conducted }rou'tinely based on assigned duties or following

specific operatione dependihg on knowledge of previous similar operatlons.-
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Direct or-Area Monitoring:
In lieu of specific personnel dosimetry, direct area monitoring, sampling, or source
term énalyéis may be performed and combined with dCCupancy, time and motion, or

similar calculation based methods to assign the dose of record.

~ Personnel Contamination Monitoring:
Pers_ohnél contarﬁination monitoring shall be performed fplldwing use of unsealed
materials and upon exit of unsealed _sburce'use areas or cqntaminatidn control zones.
. Health Physics shall be notified for evalﬁation and response to positive ‘indication 6f

personnel contamination.

N
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Safe use of Radionuclides énd Etﬁergency Procedures:

AREA AND MATERIAL CONTROL ACTION LEVELS

- Action Level | Action
Greater than the most reétrictive of: Restrict (control) occupancy fof
" a. 100 mrem in a year* | | general publ.ic.
_b. 2 mrem in one hour* v ’ ;
Greater than 5 mrem in 1 hour™ Post as “Radiation Area”

Restrict occupancy to as necessary

: and practicable.

» Greater than 100 mrem in 1 hour** ~ Post as “H‘igh Radiation Area” .
Control access per 1IOCFRvpjart |

120.1601.

Greater than 500 rads in 1 hour*** Post as “Very High Radiation Area”

Secure fr_o_m access per 10CFR part

20.1602.
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‘AREA AND vMATERIAL CONTROL ACTION LEVELS

Action Level = Action
Greater than derived air concentration Post as “Airborne Radioactivity Area”
(DAC), or greater than 0.6% of the Restrict occupancy to as necessary

annual Iimi{ on intake (ALl) or 12 DAC- | éna'praqt'i_cable. Monitor during

hours in a 40 hour work week. - occupancy if doses could exceed

10 % of limits.

: GreéterAthan 1OCFR‘part 20 appendix _Label- any‘unattended containers with_ :
© Caquantty. | “Radioactive Méteriél-Label" and
| |  include inqumatién"(1OCF/Fi part
20.1904) Limit unescorted

unsupervised access to materials.

Greater than 10 times the 10CFR part Post area or room with “Caution

20 appendix C quantity of radioactive Radioactive Material” or similar
“material in an area or room. , posting if unattended. Restrict from

unauthorized or uncontrolled access

to material.




'AREA AND MATERIAL CONTROL ACTIbN LEVELS .

Action Level

Action '

Areas - For alpha contaminants,

_greater than 200 dpm/

100 cm? (removable),

~ Post as “Contamination Control Area”

Restrict entry and use to as necessary

‘and practicable. Consider appropriate

contamination mitigation measures.

~ Monitor upon exit.

~ Areas - For unknown beta/gamma'
: c‘ontaminan'ts' or for known

- beta/gamma _c_:pntéminantsr other than
:i4C or *H, greéfer tvhan'\Z,YOOO dpﬁ/100

cm?(removable),

Post as “Contamination Control Area”

Restrict entry and use to as necessary

" and practica__ble: ":Cons‘ider

- appropriate contamination mitigation

measures. Monitor upon exit.

Areas - For "“C, greater than

20,000 dpm/ 100 cm?(removable),

Post as “Contamination Cdntrol Area’

Restrict entry and use to as necessary
and practicable. Cohsider
appropriate contamination mitigation

measures. Monitor upon exit.

Areas- For °H, greater than 200,000

dpm/cm? (removable).

Post as “Contamination Control Area”

~ Restrict entry and use to as necessary

and précticable. Consider mitigation

measures. Monitor upon exit.
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~ NOTES:
* means substantial whole body e'xposure or equivalent.

** means the result of an individual receiving such an absorbed dose in excess of
that rate at 30 centimeters from a radiation source or from any surface that the -
radiatién penetrates.

Tk

me'aﬁé the result of an :individual receiving such an absorbed‘ doée in excess of
that rate at 1 meter from'a fadiation source or from a}ny surface thét the radiation
p‘ene.trétes.. | |

. Upon ‘idc(a_ntifying a .need to,pqst ér resfrict access to any vavrea' chdit_ion_s,
source terms and ongoing ip}rocesses‘ shall be 'e'va!_péfed'.fcp determine the:
‘advisa'b‘ility of .engiﬁeeri’hQ ‘control_s,. sQUrce. cohtainrhent/shielding, v,o_r .
decontamination to modify conditions and rémove _the néed for posting and

restrictions..

| ~» Upon identifying a need to post or restrict access to a “Contamination Control
Area”, consideration shall be taken to assess the advisabilfty of immediate
decontamination or requiring enhanced personnel protection equi}p'ment,

corisidering ‘the status - of oper_ation’s' and_ other  hazards.
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PERSONNEL EXPOSURE ACTION LEVELS

DOSE EQUIVALENT

, Exterha_l, penetréting,v T 0.5 reh | '_Notii.“y Wprker
: Whole body, or internal éeview situation,
recommend..actions.v
External, non- - o Srem Notify wor'k_er,v

penetrating (;hallow) or Review situation,

extremity dose - recommend actions.

SKIN CONTAMINATION

Fixed or removable Any level above Review situation,

~ background. - | Decontaminate

M Personnel decontamination efforts should be discontinued if there is indication that
~ continued efforts coUld result in damage to the skin and possi.ble higher ri_sks due to

uptakés of material,
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Contamination Clearance Levels

Nuclide®

Average®*

Alpha emitters

100 dpm/ 100 cm®

Maximum®>

300 dpm/ 100 cm?

Removable®®

20 dpm/ 100 cm*

1125, 1-129 100 dpm/ 100 cm? | 300 dpm/ 100 cm? 20 dpm/ 100.’c’:m2
1-126, I-131, 1-133, | 1,000 dpm/100 cm? | 3,000 dpm/ 100 cm? 200 dpm/ 100 cm?
Sr-90 |
Beta/gamma 5,000 dpm/100 cm”® | 15,000 dpm/ 100 1,000 dpm/ 100
‘emitters except as cm? cm?

| otherwise noted _
H3 50,000 dpm/100 | 150,000 dpm/ 100 | 1,000 dpr/ 100
cm? cm? cm?
| Notes:

@ Where surface contamination by both alpha and befa-g_amma- emitting nuclides.

exist, the limits established for alpha and beta-gamma nuclides should apply

independently.

® As used in f[his table, dpm means the rate of emission by radioactive material as

determined by cc;rrecting the counts per minute observ_ed by an _appropriate detector

for background, efficiency, and geometric factors associ_ated with the instrument.

@ Measu_rements of average contamination 'should not be averaged over more than 1

square meter. For objects of less .surface area, the average should be derived for

each such object.
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) The maximum contamination level applies to an area of not more than 100 cm?.

‘?’ The amount. of removable radioactive material per 100 cm? of surface area should
" be determined by Wiping th.at area with ﬁiter or soft absorbent pabper, applying
moderate presSuré, and aésessi_ng the amount of radioactive material on the wipé with
an appropriate ‘instrument of known efficiency. When removable‘cont‘amin'ation dn
‘objects of less surface area .is determined, thé pertinent Ieyels should be redu_ced

proportionally and the entire surface should be wiped. -

Contamination in unrestricted areas and/or on equipment/materials to be

released for unrestricted use shall not exceed the contamination levels listed. -

e The contamination cl_earahce values are based on Appendix S of NUREG 1556

Volume 11 and other guidance_ materials.

» ‘Decontamination efforts shall be made to achieve the goal of no detectable
removable activity being present in any unrestricted area or on any equipment

or materials released for unrestricted use.

Criticality Controls:

The, SNM-362 license limits do not allow ‘possession and use of special nuclear
material in any form except sealed Pu sources in quantities' ahd forms sufficient to
form a éritical mavvs's 'pursqant to the deﬁnitions of. 1.0CFR part 70.4. That is, NIST
“license limits are less than th‘e défined critical mass (assuming moderation 'énd
réﬂectidh) 6f 350 grams of contain’ed.U—235, 260 grams of U-233, 225 grams of Puor
any combination of these in accdrdahce with the unity rule or  any form other than

sealed Pu sources (mostly plutonium-beryllium neutron sources).
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The work performed FWith SNM. under the SNM-362 license is in support of
vmeésuremeht science.. This work includeé production of SNM stalndard reference
SOUfcés; measuremént; characterization, and 'calibrétion of reference sources; and:
development and use of measuremeht devices that incorporate SNM (éuch és fission
chambers). - Under‘the SNM 362 Iicense there is no provision for the assembly or

testing of critical or sub-critical assemblies. ,

Most discrete SNM sources are below the NMMSS reportihg mass (0.5 grams).
_Th'bse that excéed the NMMSS réporting mass are segregated into three ‘reporting
areas in three separate ‘build'ings, with separate SNM “Custodians”, and used in

separate laboratories. .

The 'source acquisition approval process includes checks to verify and limit source
" inventories and use locations.  This assures no single location can- aggregate a

critical mass of SNM.

NIST commits to adequate practices to ensure that by applying the sum of the
fractions rule, no combination of fissile uranium and plutonium exceeding 80 peréen’t

7

of a critical mass as specified in 10CFR70.4 shall be used or stored at-any single
{ ‘ _ ) ‘

location. Based on the low mass of the discrete sources, laboratory segregation,
inventory control, and the low level co.unting req'uireménts of many of our laboratories,

NIST requests exemption from the 10CFR70.24 reqUirementé for placing criticality

accident alarm systems in each Iaboratory using SNM sources. -
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EMERGENCY PROCED.U'RES
Radiological Incident Requnée: |
| . _Health Phy#ics éhail maintaih written instructions for responding to s_pills or -
| related laboratory personnel contamination incidents. These procedures are

compatible with the ‘model emergency procedures as published in NUREG

1556 appendix R as published in April, 1999.

e Health Physics staff shall have _traihing and knowledge in incident response

practices.

e Training for radiation workers shall include how to recognize and respond to
off-normal radiological conditions. These-include unexpected survey monitoring
results, area contamination, personnel contamination, and failures of

equipment. o

« Radiation workers shall be instructed to contact Health Physics for support as
soon as an incident or emergency situation is identified.  For after-hours
rejsponse,-'the staff shall be trained to contact the on-site NIST dispatcher and

request that Health Physics support be contacted.

» Contamination monitors shall be posted with instructions for use and contact

information.

. Incidenf response equipment shall be maintained by Health Physics and

positioned in locations near the laboratories.

~

¢ Radiation workers authorized to use unsealed sources shall be trained in the

basics of personnel contamination monitoring and decontamination procedures.
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Physicai Security and Fire Protection:

. }NiST follows NFPA codes when»'desi'gning and using its facilities. Laboratory
b'uildings meet the requirements of NFPA 45 Standard on Fire Protection.
Leboratories Using Chemicals. Applicable NFPA Codes are used for building
services and speci'ai hazards. New cohstruction, ,.buil.ding _renOVatiohs,v and
building operations are reviewed by the Safeiy; Health and jErivironment.

Division for code compliance.

o NIST laboratories si‘iaii be monitored by a" fire deteetion system (smoke and
heat) that is alarmed in Physical Security and at the on-site Fire Station.

Additiqnal manual pull boxes are placed throughout the facility.

o NIST buildings housing appreved licensed sources andISApecific facilities shell. :

be centrally monitored by active physical security access systems..

o - Licensed sources shall be secured from unauthorized access by locked doors

or cabinets or similar measures when unattended.

. NIST shall maintain physical security, fire protection, and facilities emergency
maintenance capabilities 24 hours a day, seven days a week.

. Emergency response personnel (Fire and Police) shaii receive in-service
training by Health P.hysics biennially on how to respond to security, fire, or
other monitored alarm situations.

e The on-site emergericy dis}patcher maintains an emergency contact list

inciuding Health Physics professional staff.
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'. Portable fire exfingu_ishers are deployed throug.hout the .Iaboratories and
fééi_liﬁes according. to‘the NIST Fire Protection Group récorhmendations in
accordance With applioable NFPA guidance. Building éhtrances and,stairWelIs
have standpipe connections; fife hydfanté éré located at various ‘pos‘itions on | (
the exterior of buildinvg_s. |

| in 1992, an ‘evaluatic'm was oerformed based on the licenso limits and dooumenting

| that the maximum dose to a membor of the poblic offsife due.to, reloése of radioactive

materialWOuId not exoeed 1 .rem TEDE or 5 rem 'to the ..th'y'roid as required ,in.
1OCFR3Q.32 (i)..The NIST evaluatioo was provided for NRC review ano was a_pproyed

by fhe_-NRC on Decembei’ 10, 1993. The proposed license Iimits are below those |
considered for the approved evaluation. Toerefore‘, on ‘exercjsed emergency plan is

. . )
not required for this license.

Surveys: :

:Laboratory and Restricted afea.Surv‘eilylance aod Monitoring:

Healto Physics shall perform and document routine sui'véys of posted radiation
' facilitieo to assure health and safety and reg‘ulatory oompiiance.(\ Health Physics shall
determine the surveillance frequencies conside_ring the sovurce activity, ‘physioal }form,
_contéinmént, utilizaﬁon., pfocess knowledge and history. Thisldetermination shall be -
~ consistent with methodologies in NUREG '15516.vol. 11 Appendix Sv.and other
Quidance_ méterials. .Typicél octions and surveillance freq-uencies are listed below but
may be modified} by Health Physicé baséd_ on process knowledge, utiIiZation and

- monitoring history, and levels of research activity.
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Description

Surveillance Action

Frequency

Facilities with dose
rates greaier than 5

“millirem per hour at 30

cm from a surface, with

active transfers and

utilization of sources

- Survey for dose rate

measurements

Weekly

| Facilities with dose

| rates greater than 5
millirem per hour with
sources in storage or
minimal invehtor\y

change or utilization

N Survey for dose rate

measurements

Quarterly —

Laboratories with active
unsealed source
utilization greater than
10CFR20 appendix C

quantities

- Direct count rate based

‘surveys

- Smear surveys for

contamination

Weekly
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radioactive source

areas with dose rates,

source terms, or -
.| utilizations below the

| above criterion -

rate surveys

.- Contamination smear

surveys if unsealed material

is present

Description Surveillance Actio_n Frequency
Laboratories with - Direct count rate based Quarterly

| unsealed source work surveys

| but active UtlhzatIOI"\ 'S | Smear surveys for

| less than 10CFR20 - contamination

| appendix C quantities
Other posted - - Direct count rate and dOSé ’Annually

 Environmental and unrestricted area monitoring:

| Health Physicé shall. conduct and document monitoring throughout  the fa_cility
including restricted areas, confrolled but not restricted areas, and fence lines df NIST
facilities to assure and document cémpliance with dose and dose rate limitations for

members' of the public, and to assure compliance with effluent and environmental

regulations.
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Leak Tests: |

. Sealed source leak testing shall be performed in accordance with the model set
forth in NUREG 1556 vol. 11. Appendix T. Unless otherwise specified by the

sources respective SSD Registration Certificate, tests shall bé performed

semiannually.

e Each sealed source containing more than 100 microcuries of beta and/or
gamma e\mitting'material or more than 10 microcuries of alpha ,emitting
material, oiher:than H-3, with a half-life greater than 30 days and in any -form

other than gas, shall be tested for Ieakége and/or contamination semiannually. |

 In the absence of a certificate from a transferor indicating that a test has been
_ : , . o
made within 6 months prior to the transfer, a sealed source received from

another entity shall not be put into use-until tested for leakage.

e The semi-annual Ieak‘ test 'interval_/re'quire,d by this section does not apply "to '
sealed sources that afe stored and not being used. However no sealed source
that wou'l‘d otherwise requiré testing shall reméin in storage for more than ten
years without being tested. ‘Any.sealed source in-storége must b'e leak tested
prior to usage or removal from storage. This leak testihg shall be performed no“

~ more than 6 months prior to the date of use or transfer.

« The leak test shall be capable of detecting the presen'ce'of 0.005 microcuries of
radioactive material on the test sample. The sam'ple shall be taken from the
* sealed source or appropriate accessible surfaces of the container or from the

device where the séaled_ source is mounted or stored in which one might
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_ expect contamrnation to accumulate. Records of leak test results shall be

maintained for inspection by the USNRC in accordance with regulatory

requrrements. :

If the test reveais the presence of 0;'0(55 microcuries or ‘more .of removable
}contamrnation from the sealed sources other than described beiow or an
indication that the sealed source which IS stored ina water pooi for shieiding
purposes is ieaking, then NIST shall l-mm_ediateiy withdraw the sealed source
from use and shall cause it to be co'nta_ined or decontaminated and repaired by
a person licensed to make such repairs, or to be disposed of in accordance

. with USNRC regulations.

If tests indicate leakage from a source distributed or acquired in accordance
with requiremente of the sealed source reg'i'stry or designed, manufactured, and
'tested’ in acoordance with special form requireme.nts, within '5'days after
-determining that a source has Ieaked, NIST shall file a report Wit.h the. USNRC
’_describing the source, test results, extent }of contarnination, apparent or

suspected cause of source failure, and corrective action taken.
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ITEM 11: WASTE MANAGEMENT

Radioactive wastes may be generated as part of the utilization of licensed sources.

It is the policy and practice of NIST that wastes shall be disposed of in a-manner that
protects the health and' safety of NIST staff, members. . of the public, and the

. enwronment applying the ALARA policy both for the short-term handhng phases and

long-term storage or disposal phases of waste management
- The primary waste streams are as follows:
~ Dry Active Low Level Wastes including: -

e Gloves, wipes, paper, and miscellaneous containers and tools used during

. handling of iicensed material or cie_an up_' of contaminated objects; |
,_.‘ | Giastare, \‘_/i.ais, dried filters and other expendabie chemistry equipment;
. . Components and equipment contaminated or activated during'use; B
. Activated samples rnaterials or sampie containers. ‘
_ Liquid ‘Wastes includin‘g: ‘
e .Liquid_ scintillation rnateriais; .
. Aqueous solutions of acids or bases used during 'chernistry processes;
.. ‘.‘ Water or clea_ning liquids used during decontarnination‘processes.

Health Physics shall train workers who generate solid waste to ensure appropriate
collection of all solid waste materials that could contain activity. Wastes are
segregated'and collected in accordance with .written procedures, documenting the

'so_urce term, activity, physical and chemical state, and any other pertinent information
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. - : iy
necessary to assure safety of the handlers and compliance with processor and

diSpoéaI'facility contractual and license requii'ements. On reqLiest from the worker,

- Health Physics collects the wastes from the labs and transports long-lived wastes to

- the radioa_ctiVe waste annex in H100 in Building 235‘f0r packaging and shipment. The‘

‘wastes shall be disposéd of either by transfer to .a' licehsed waste processing

contractor or by shipping di'rectly to a licensed d’ispos"al‘site. If a contractor is used,

the‘wa‘ste shall be packaged according to their instructions and in compliance with’_the

appropriate shipping reguia_tions. If the shipment is direct to a licensed disposal site,

then all applicable waéte form regulations and restrictions on packaging shall be

followed. If appro_priate,- wastes may be compacted on-site with ‘a commercial

-compac__tor as part of the. packaging prbcess. Protective features incorporated into

~the compactor facility include an interiocked enclosure ‘and a filtered . ventilation

system. Regular paﬁiculate air samples shall be taken to -mbnitor for potential effluent

releases. during packaging. Wasteé that cannot be accommodated in drums are

packaged in DOT compliant shipping containers as specified by the contra_ctgr.

Decay-In-Storage (DIS)

This license allows for Decay-in-Storage ‘pridr to disposal as provided' in 10CFR part:_ |

20.2001(a)(2), “Standards for Protection Against Radiation; By Decay in Storage” and

is in accordance with the following conditions:

Isotopes must have a half life of less than 120 days;

Radioactive wastes shall be in stable chemical and physical forms prior to

. placemeht in storage. incompatible materials shall not be stored together;

Wastes shall be maintained in segregated storage for at least .ten half lives;
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s Following the decay period wastes shall be monitored at the surface with an
appfopriaté survey meter .on the mostv sensitive scéle (or an equivalently
sensitive monitoring device) with no intervening shielding rﬁaterial, in a low
background area; |

e |f monitoring résults are indistinguishable from background, all radioactive
materials Iabels shall be removed or defaced and the material may be disposed -
of without regard to the radiological concerns (this does not re|eése NIST from
regulatory compliance regarding chemical or‘other physical waste disposal

. | hazards); o

¢ If'the monitoring detects additionallactivity above backgrosnd, the waste shall
be analyzed to identify longer half-life impurities }a_nd svaluéted for dispOSal as
fadioactiye wastes. |

" The nature of NIST activities as a Stand_ards.Laboratory_often'requires t_h.at.materials

or derived standards be maintained in inve'ntory'for ‘ext'ended periods for later analysis

~and future c_ofnparative measurements. At times this may constitute a “Decay-in-

Use” situation where, after rﬁore than ten half lives from the time of acquisition; the

material activity is no longer viable for measurements. Under these conditions the

material shall be monitored by Health Physics with an appropriate' survey meter on the
most sehsitive scale (or an equivalently sensitiye moh.itorin.g deVice) with no
intervening shielding material, in a low backgrdund érea. _If indistinguishable from

‘bac'kgrouhd' the material may be removed rfrom'institution'al controls or disposed of

without regards: to radiological properties, similar to clearance icriteria as used for

“decay-in-storage. - |

Air and Liquid Effluents
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Effluent releases through the ventilation systems and through the waste tank systems
shall be verified to be in compliance with the public dose limits specified in

10CFR20.1301 in accordance with the requireménts of 10CFR20.1302.

- Effluent releases into the air or water shall be assessed by sampling, direct
measurement of the source terms, and/or calculation methods to assure compliance
with the release criteria. Records shall be maintained to determine annual effluents

and verify regulatory compliance. - ‘-

In Buildings 235 and 245, sink drains from specific radio-chemistry'laboratories are
directed to a set of tanks. These tanks are sampled, analyzed, and released to the
sanitary sewer in accordance with written procedures in compliance with 10CFR part

20.2003: Disposal by release into sanitary sewerage.

Bulk liquid wastes shall be collected and transferred to Health Physics. He‘alth
Physics shall determine disposition which may inclUde release via the tanks.

-+ Typically, liquid wastes are disposed by transfer to contracted proc‘es'sing brokers.

- Incineration and on-site burial
This license .does not authorize on-site incineration or on-site burial of radioactive

wastes.
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Disposal of Specific Waste as if it Were Not Radioactivé:

Liquid écintillation medium containing no more than 1.85 kBq ‘(0.05 ‘mi.crocuries) of H-3
‘or C-14 per gram of the médium mavy be disposed of as nbn-radioactive waste. Thié
does not release NIST from' applicable regulations regarding the appropriate disposal

of chemical hazards,associated with the quuid.scihtillation material.

 APPLICATIONS FOR EXEMPTION_S:
NIST requests eXerhption from 10CFR part 36.27. This regulation requires a fire
extinguishing system capable of extinguishing a fire without the eh_try of personnel into

the irradiation room.

The irradiation rooms hous‘ing the part 36 panoramic vi’rr_adiators. are. entirely of
concrete construction. The rooms are limited in size so there is minimal oppdrtunity for
combuétib’le- materials to be stored in 'fhé area. NIST ad'mini'strative'ly._ ‘Iimits Stor_age of
flammable materials/_ in the rooms. As such, the .N_IST fife proteétioh group hasﬁ
determined that the most credible fire incident would be anikelec,;tricall firé from- the -

. control, instrUmehtatiOn, or lighting systems. They have further determined that this

should not be sufficient to engulf or significantly endanger the source.

Considering the most l-ike'ly potential fire_'source, and complexity and age of the fa‘cilify,
the most effective and fe.asible fire suppression system that could be installed would"
be a local oxygen displacement type system. NIST has conc.erns for personnel safety
in the relaﬁvely small irradiation rooms should sdch a system be inadvertently

'discharged during occupancy.
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The facility is arranged with fire detection systems that satisfy the other aspects of the

regulation.

 NIST requests exemption from the 10CFR 70.24 requirements. This regulation

requires a Criticality Accident Alarm System in each location where SNM is used or

stored.

NIST commits to adequate pracﬁces to ensure that by sapplying the -sum of the
- fractions rule, no cdmbinaﬁon of fissile uranium and plutonium exceeding 80 percent
of the cﬁtical mass of SNM as specified in 1OCFR70-.4 shall be used or storedv atany
| single location. Based oh the nature of the discrete sources, laboratory segregation;
inventory control, and thg low level counting requifements of many of our laboratories,
Criticality' Accident Alarm Systems shall not be needéd in each laboratory using SNM

SOurces.

ITEM 12: FEES , . '

Per conversation with Breeda Reilly of US NRC, the license renewal application fees
are incorporated in the regular license fee payments. No additional payment is due at
the time of this application.
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