ITEM 1: LICENSE ACTION TYPE

THIS IS AN APPLICATION FOR (Check appropriate item)

Type of Action License No.

[JA. 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 Institute of Standards and Technology
The mailing address is: '
The National Institute of Standards and Technology
Attn: Chief of Health Physics '
100 Bureau Drive, Stop 1731

Room C125, Building 245
Gaithersburg, MD 20899-1731

ITEM 3: ADDRESS WHERE LICENSED MATERIAL WILL BE USED OR
POSSESSED
The r_’néterial under this license may be app’roved'for' use éﬁd possession at any

location on the NIST campus and annex located at:

‘National Institute of Standards and Technology -
100 Bureau Drive

Gaithersburg, MD 20899

The Natiohél Institute of Standards (NIST) is an agency of the U.S. Department of
Commerce. NIST's mission is to promote U.S. innovation and industrial |
competitiveness by advancing measurement science standards and technol'og'y. in
ways that enhance economic security and improve our quality of life. The main NIST

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

 License Swm-362
1 | | D_ockef 70- 398



hectares (578 acres) encompassing fifty tWo structures and facilities. Of these twenty -
.three are laboratory facility buildings. Itis bordered to the east by Interstate 270 and
Muddy 'B'ran(.:h Road, to the north by Clopper Road and to the west by Quince

Orchard Road.

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

controls.

Any location within the NIST grounds may be approved by Health Physics for the use
and possession of sources controlled under the materials license. Ap.proval shall.
consider the conditions of the proposed work and the suitability of the fa;cilities to
satisfy appropriate safety and security requirements. Permanent approvals exist for
facilities within .Buil.d'ings- 235 and 245. Building 235 houses the Center for Neutron
Research Faci|it§, a reactor based facility operated under the TR-5 Ii_cenée. Activated
materials transferred from the TR-5 license ma_y be covered by this materials Iicénse.
Building '245 Houses the lonizing .Radiation Division and the Electron andl Optical
Physics Division. Activities in Building 245 include the use of panoramic beam and
self containéd irradiators, a pool type source, primary gémma and beta standards
source ranges for insfrument and secondary source cross calibrations, californ.ium and
other neutron source and instrument calibration facilities, radiochemistry laboratories
for standard source produétio_n, charged particle accelerators and x-ray machine

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



buildings may be approved for use énd storage of Iicenséd radioactive materiél ‘and
approval may 6e granted for operations utilizing sealéd, plated, or encapsulated
sources on the NISf grounds outside a bﬁi|ding (for example, for calibration, testing,
- and Quality'Assurahce (QA) of instruments). In all cases. source control and security

shall be required as part of the approval.

In addition to the above locations, special authorizations of Iimi.ted scope and duration
may be granted for use of _sealed or encapsulated sources at off site locations.
These wili primarily be .for the purpose of testing materials, instruments, and devices
in field conditions. Specific | requirements are discussed under "‘special

' Authorizatiohs"

ITEM 4: PERSON TO BE CONTACTED ABOUT THIS 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 | Any
20 wt % in the U-235 isotope
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

I. 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 .

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

Os-194

Cd-113m

Cl-36

[-130

Hf-178m and Hf-182
Bi-210m

-125

Sm-146

Y. Irradiated Fuel

Neutron irradiated samples
or containers




FINANCIAL ASSURANCE AND RECORDKEEPING FOR
DECOMMISSIONING , o

Aé a Federal facility, the National Institute of Standards and Teéhnology will generate
and implement a decommissioning plan at the time that operations are to be
terminated and in accordance with Federal rules and regulatibhs in effect at thai_ tirﬁe.
Health Physics maintains the records of all approved sdurce utilization, posted
facilities, and surveillance activitieé. Thes.e récords will form the basis fo_r 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 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 Regulatory Guidance NUREG
- Quality Assurance QA
Radiation Safety Officer RSO
Special Nuclear Material SNM
Standard Reference Material SRM
Sealed Source Device SSD-
Total Effective Dose Equivalent 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
radioactivity assessment, radiation interactions and processes in materials, and
radiation measurement standards. Source activities range from sealed high dose

irradiators, both self-contained and be'am 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

. productions, to noble gasses for standards and basic and applied re.search.

. Specifically this Iicénse allows for the following customer services:
‘e Calibration and assessnhent of instrument and measuring device response;
o Comparfson and .ass'essment of source activities and emissions;
- Assay of activities in sample materials;
e Evaluation of properties of materia_ls;
 Production, use, and distribution of measurement reference sources.
This license allows for the transfer of byproduct, source, and special nuclear material.
This includes license to'llicense transfer of radioactive ma_térial to individuals or entities
in 'accordance with appropriaté Department ‘of Transportation (DOT) regulations and
Nuclear Regulatory Commission (NRC) licenses, ah NRC Agreement State, or
Department of Energy (DOE) authorizations, or in the case of ihternatio’nal transfers in
accordance with requirements of the appropriate licensing authority. The license also
allows for t}ansfer of research materials satisfying the general license requirements
(i.e.,-sources below exempt quantiﬁes requirements of 10CFR30.71 schedule B'énd
“similar exemptioné), to individuals or entities who are not required to possess a
specific or broad écope NRC license. kNote: Standard reference materials
manufactured by NIST meeting the exempt quantity or concentrafion limitations are
.distributed in accordance with the conditions of license 19-23454-01E issued 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 no authorizations for intentional adminisfration 6f radiopharmaceuticals
or intentional diréct exposhres of human_or live animal subjects. '(i.e., no medical

(10CFR35) or veterinary use). This condition does not in any way modify or Iirﬁit_the
requirements or activities associated with area, personnel, of bioaésay monitoring
required to assure safe conduct of operations and regulatory compliance. -Nor does
this I|m|t the ability of NIST staff to consensually monitor and track any individuals who

have recelved uptakes or medical administrations under other Ilcenses

There shall be no authorizations to pondUct trace.r .studi'e.s in the environment involving_
 the willful 'and direct reléase of radioactive material, (This.condition does not in any
way modify or limit the requirements or activities associated with effluent releases and
_ environmental monitoring performed to assufe' pgblic and environmental.safety _énd

regulatory compliance.)

Among the types of activities that may be approved, 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

locations subject to the following provisions:

The proposal shall be reviewed and approved by Health Physics and if -
required, by the lonizing Radiation Safety Committee; |

NIST shall be responsible for the safe use of the radio_activ'e. _méterial, which
shall be controlled by an authorized and traine_d individual who shall possess
written operating instructions while engagéd in the project;

Written operating instructions shall include a hazards assessment, hazards
mitigation plan, source securify_and control instrucfions, and incident response
plan; |
Source or containment integrity shall be verified by appropriate testing for
contamination prior to utilization; |

Use of devices shall conform with the manufacfurers recommendation_s,
operating procedures, and the associated device specific license requirements.

Such devices may include but are not limited to Lead-in-paint detectors, density

gauges, moisture gauges, explosives detectors, or similar devices;.

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 listed in 1OCFR20; Appendix C, or, for.those radi'onuclide nbt listed in
Appéndix C, may not exceed 100 microcuries of acti,_v_jty; -
During use the area shall be controlled by the authorized users to assure the
“dose rates to members of the public shall not exceed 2 millirem in one hour or
_ 1..00.millirem in one year,

Transportation to and from the use location shall be conducted in accordance_

with all applicable DOT réquirements.

11



ITEM7: INDIVlDUAL(S) RESPONSIBLE FOR RADIATION
SAFETY PROGRAM

EXECUTIVE MANAGEMENT

The Chief of Health Phyéics serves as the Radiation Safety Officer (RSO) Iéading the
Health Physics stéff at .NIS_T_ Gaithersburg and as the'Materials_ License Manager.,
representing NIST in all matters relating to this iicens_e. Heélth Physics is a unit of the
Safety, Health and Environment Division. As such the RSO reports directly to the |
Chief of the Safety, Health and Environment Division who in turn reports to the Chief
Human Capital Officer. The Chief Human Capital\ Officer reports through the Deputy

Director of NIST to the Director of NIST who is the ultimate résponsib‘le official.

RADIATION SAFETY COMMITTEE |

The NIST ionizing Radiation - Safety Committee (IRSC) provides the RSO with
indépendent advice ahd_ oversight'for the io_nizi'ng radiation safety program at NlST.'
The Ionizihg Radiation Safety Committee reports directly to the Deputy Director of

NIST.

T_He lonizing Radiation Safety Committee performs the following functions: .
a. Reviews the past year's accofnplishments, the current program status.',
and the long-range plans and needs for radiation safety; -
b.  Audits the performance of operations that provide radiation -safety

assurance;

12



C. Reviews proposals for major radiation facility uses including significant

madifications to existing facilities operated under this license;

d. = Reviews significant proposals or modifications for use of radiation
sources;
e. Reviews protocols or procedures which may have significant impact on

programs, safety, or regulatory compliance;

f Advises the Chief of the Saféty, Heaifh, and Environment Division and
RSO on rﬁatters pertaining to radiation safety;.

g. 'Reports to the Deputy Director on the status of the radiation safefy
program annually;- and

h. Reviews incidents and cdm.pliance citations and recommends corrective
actions WHere_ needed (for matters related to. the NRC TRS Reacfor
license, this. function is normally carried out by the NCNR Safety

Evaluation Committee).

The IRSC meets at least quarterly. 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 ionizing

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

" o Director for the NIST Center for Neutron Research

e Chief, Safety, Health, and Environment Division

13



-e  Chief, lonizing Radiation Division (Physics Laboratory)
¢ Chief, Health Physics (RSO NIST Gaitheréburg Laboratory).

. RSO, NIST Boulder Labs

Additional members and alternate proxies (including alternate proxies for the ex-officio
positions) are appointed by the Deputy Director of NIST at the recommendation of the
Chairman of the IRSC. Selection is based on the subject matter expertise and broad
representation of the .reseérch performed. Members of the lonizing Radiation Safety
‘Committee shall have at a minimum a Bachelor's 6f Sciencé degree 6r equivalent
. professional traihing in their respective fields of expertise, and a_t_leést two years of

pertinent experience.

A Quorum shall consist of the Chairman (or an alternate authorized by both the
Chairman and the Deputy Director.of 'NIST), RSO (or an alternate éuthorized by both
the RSO and the.Deput'y Director of NIST), and one-half of the rémain’ing assigned
members of the committee or their authorized alternates or proxies. Héalth Physics
staff shall not serve as Chairperson, but may serve as voting members of the

committee.
The lonizing Rad_ia'tion Safety Committee reports to the D'eputy' 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:

14



. Treﬁ_d analysis of data frbm personnel dosimétry, including internal, external,
and extremity exposures;

e Review of radioactive matérial acquisition and inventory cbntfol activities,

¢ Results of facility monitoring and surveillance;

. Results of required program audits and inspections conducted during the
previous year; |

. Analysis of effluent surveillance and environmental monitoring;

s ALARA reviews and decisions;

J Réviews, and fecommendations for resource allocations, staffing, .and

| equipment acquisitions for the radiological safety program;

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

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

(RSO) for the Gaithersburg facility and, is responsible for the following:

The Radiation Safety Officer (RSO i.é., the Chief of Health Physics), as a minimﬁm,
muét be certified in 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 plfofeséionai level experience in applied -Health Physics. |

The RSO shall be responsible for the following:

a. Ensuring compliance with regulatory requirements pertaining to .radiation'
safety;
b. Evaluating reports of substantial radiation safety_hazards from Division

Chiefs, tréined radiation workers, and Health Physics staff, and reporting

15



evaluatioﬁ results that imply the existence of defects or noncompliancé
with NRC regulations promptly;

c. Reports evaluation results that imply the existence of defects or
noncompliance with NRC regulations promptly;

d.  Notifies ‘the Nuclear Regulatory Commission of any incidents, defects, or
conditions of non-compliance in accbrdance with the reporting
requirements; | | |

e. Establi'shes and updates guidance, procedures, instruc;tioné, and other

internal rules required to promote radiation safety and establishing

adequate safeg_uafds to see that these are observéd; , ’
f. Provides training in radiation safety for employees;
a. Maintains documentation required to demonstrate the adequacy of the

radiation safety program;

- h.  Coordinates the activities of the Health Physics prégram with the IRSC,
ensures the committee is informed of significant issues requiﬁng IRSC
review, ‘.

i. Coordinates 'interactions with regulators and inspectors;
J- Ensures ALARA practices are applied to all licensed activities.
o :
HEALTH PHYSICS _STAFF
Senior (supervisory) Health Phyéicists’ shall have at a rﬁinimum a Bachelor's degree in

science or engineering and at least two years of experience in applied Health Physics.
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A fully qualified Professional Health Physicist shall have a Bachelors’ dégree in
sciehce ‘or engineering and at least one year of professional level experience in .
applied Health Physics, or equivalent technical training and five years of professional

level work experience in applied Health'Physics.

‘A fully qualified Health 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

Phy'sics Technician assignments.

The Senior Health Physicists shall apply regulatory policy and NIST internal
procedures to day-to-day administration of the radiological séfe’ty program, review and
determihe 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 protocols, internél procedures,
or policy-issUe_s-reIated to the use of sources of ionizing radiation and direct significant -

issqes to the IRSC for review.

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

transfer, shipping, or disposal of sources.

17



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

performed in a timely manner.

The RSO and designees shall ensure all receipts and shipments of licensed sources
of ionizing radiation. are conducted in compliance with applicable NRC and DOT

requirements.

The RSO and designees shall be responsible for ensuring that all individuals Iikely to
receive more than 100 millirem of occupational exposures in one year (considering
normal and off-normal conditioné)' receive trairiing_in accordance with 10CFR19,
Notices Instruction and Reponé to Workers: - Inspections and Investigations,
requirements and commensurate with their duties, responsibilities, and access to

sources of ionizing radiation.

The RSO or des'ignee is responsible for ensuring appropriate monitoring or personnel
dosimetry is performed to assess doses for any individuals determined to be likely to

receive more than 10 percént of the applicable occupational radiation exposure limits.

The RSO or designee |s responsible for ensuring that only trained and authorized
individuals may indebehdently utilize or materially control licensed sources of ionizing
rad_iation which are likely to cause doées 'in excess of the applicable ré_gulations (ie.,
100 millirem per year Total Effective Dose Equivalent (TEDE) for mémbers of the

_ public).
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The RSO or d'esignee shall perform édequate monitoring to ensure compliance with
exposure limits to members of the public and to ensure compliance with effluent,
~waste control, and materials élearance regulations and procedures.

The RSO, a Senior Health Physicist, or designee shall have the authbrity to
immediately stop, temporarily suspend, or permanently terminate the authorization of
any person' or group to have access to. licensed radiation sources or facilities fof any
.cause related to unsafe pracﬁces, or failure to conform to regulatory, license, security,

or internal procedural requirements.

~The RSO, a Senior Health Physicist, or desigﬁee shall havé thé authority to
immediately stop, tem'porarily suspend, or permanently shut down any operation that
he or she believes threétens the héalth and safety of the employees, the public, the
environment, or poses a potential for violation of applicable regulations, license

conditions, or implementing procedures.
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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 and abnormal conditions) shall receive
training in accordance with 10CFR19 requirements and commensurate -with their

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

Ihdividual_s shall be approved by Health Physics to Have lihdependen't unescorted
access to licensed soUrceé of ionizing radiation likely to cauée in excess of 100
_miIIirem.in one year. Prior to receiving apprdval by Health Physics to work
independently with Iiceﬁsed radioactive materials' or other 'éources of ioniiing-
radiation, workers shall rece.iv'e training in topics such as: -
e Types of ionizing radiation sources and emissionsﬁ
_ » Biological risks a.ssoc.iated with exposure to radioactive materials or sources of
ionizing radiation;
_® Precautions or .procedures to minimize exposure; (time, distance, shielding,
contamination control; ventilatioh control); | |
o Pu}poses and functions of profective devices employed;
. Basic radiatioﬁ and contamination monitoring equipment and practi'ces;
e Procedures and requirementé for control, security, storage, transfer, or use of

radioactive materials at their workplaces;

20



o .'Agsncy and other rules and r'egulétiohs aind conlditions of Iisenses, and
responsibilities for observing and complying with these to the extent under the
worker's coniroi; |

e Duties and responsibilities “of Supervisors, Source C.ustodians (Principal
Investigators), Facility Owners, Sponsors, SoiJrce users, and Health Physics
staff; |

e Requirements for reporting to supervisors any condition that may Iead to or
cause a violation of the rules, regulations, or conditions of licenses or an
unnecessary exposure to radiation or radiolactive materials;

e Reporting righis 'and responsibilities per 10CFR19 - NRC form 3 ;‘Note to

“employees” dated Augustf 1977, and license review;

. App_rop_riaie responses to warnings giveh. in- the event of any unusual
occurrence or malfunction that may résult in or involve excessive radiation or
radioactive material exposure;

e Fire and-other non-radiological safety and emergency response iemergency
reporting, egress, and accountability) procedures;

. Principals and practices' of personnel dosimetry - availability of radiation

_exposure reb’orts that may be reqtiested — authorizations and limitations on the

“collection and dissemination of dosimetry information.

The extent of these instructions shall be conimensurate with the potential radiological
health protection issues associated with the workplaces and the specific duties

involved. -
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Individuals authorized for independent access to certain experimental facilities or
independent utilization of certain sources may require additional facility or source
specific training. This may be performed by the SUpervisor, Source Custodian,

.Facili'ty Ménager, or Health Physics as appropriaté. -

Health Physics review of prior work experience and training in radiological safety may -
show. that _previous training or experience can be s.ubstitﬁted.for parts of. fhe
fundémenta| physics aspects of the trainihg _deScribed above. Howevér, fécility
specific and internal procedure training shall still be required before app_rOvaI for

independent access and utilization of sources and facilities.

Evaluation of trainee understanding shall be by direct testing of knowledge skills and '
ability, performance observations, personal interviews, prior work experience,
dosimetry reviews, or similar evaluation methods. Health Physics shall maintain

documentation of the training program and results as required by regulations.

Health Physics in consultation with the individual's Division Chief and supervis'or shall
determine the need for specific training if safety-related changes are made in

operations, or if any employee is reassigned, or feturns after an extended absence.

. \
All authorized individuals r'equirihg training shall be trained biennially.

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

pért 36 criterion) shall receive facility specific training annually.
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All individuals approvéd to prepare packaging, labeling, and. manifests (Shippers
Declarations) of sources for shipment regulated by the DOT shall receive training on
the abpropyiate transportation regulations and accountability and control procedures.

Training shall be required biennially.
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ITEM 9: FACILITIES AND EQUIPMENT
Radioactive material laboratories used ét NIST range from low background
environmental-level “ciean’_’ labs to highly shielded sealed'source beam rodms, to .
| radiochemistry laboratories. Health Physics review and approval is reduired for any
: falc':ility to be used for posted radiological activities. Approval for use of a Iabo_ratory or
' facility shall be based on a hazards assessment of the radionuclide, activities, physical
forms, chemical and physical prdcesses involved, and the hazards control and

monitoring systems available to assure security and safety.

Specifically, the Hazards A's.séssment sﬁall consider:

» Potential doses and dose rates to authorized source users (trained radiation
workers) inside the restricted area of a facility;

. Potential doses and dose rates to members of the public;

o Potential doses and dose rates in-un-posted areas (hallways, adjacent areas,
or aréas outside of buildings);

« Potential for contamination or dispersion of the material outside the laboratory;

¢ Potential for contamination or dispersion of the méterial inside the laboratory;

e Potential for personnel contamination or uptake;"

. Potentiél for effluent release (airborne or liquid) of the material;

¢ Potential for incident driven release from the fa'cility; :

o Potential non-radiological hazards.
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The Hazards Controls shall consider items such as:

Shielding — both local and_structural;

Source utilization - limitations on use, physical manipulations, chemical
processes, containment, spill control, and storage conditions;,

Ventilation controls - room ventilation, local ventifation, hoods, filtration;
Radiological monftoring systems - installed and portable;

Contamination control practices and monitoring systems;

Posting and labeling requirements; |

Installed control systems - source. shutters and'interlocks;

Incident of emergency control and mitigation systems - communications, fire
detectors, and alarms, spill containment, sinks and wash down systems; |

Physical security monitoring and access control.

This assessment may be based on experience from previous similar operations.

Methodologies of facility classifications, radionuclide toxicity classification, and the

" modifying factors as discussed in the International Atomic Energy Agency (IAEA)

Safety series No 38 and Applying Radiation Standards in Radiotherapy, Vienna, 2006

Handbook of Health Physics and Radiological Health, Third edition, Baltimore, MD:

Williams & Wilkins; 1999, Chapter 11, shall be considered.

Assessments for facility approval shall be performed at the time of initial requests for

use of the facility, during general use protocol reviews, and supplementéd by

additional reviews at the time of acquisition of sources. - Facility (laboratory) Owners

and Source Custodians shall be required to coordinate revieWs of mo'dificaytibns 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.

Sealed Source Specialized Facilities:

. Specialized gamma irradiation facilities include: two vertical beam irradiators (meetililg
part 36 activities); three horizontal beam cali_bration ranges (below the 10CFR pért 36
activities); one pool tybe Iirradiator ( below th'e 10CFR part 36 activities). There are
also three self-contained irradiators currently in service, _and two other self contained
.irradiators currently in stofége. NIST also currently maintains one Civil Defense box

‘type calibrator unit. -

NIST currentfy Has two specialized “low scatter” neutroh instrument calibration
facilities. - These use either Cf-252, AmBe, PuBe, or RaBe sealed sources or a tritium
tafget neutronlgen_erator. There is one neutron source calibration facility (Manganese
Sulfate Bath). And one épecialized beta / ion chamber calibration range. In addition
there are two speciélized laboratories for the calibration and emissions measurement
of brachytherapy seeds. A variety of additid_nal general use laboratories are also
available for sealed source uses in various configurations. These range from gamn;a '
and x-ray spectrosbopy labs to enclosed ’gas chromatograph systems to static

eliminators used in balances.
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Unsea]ed Source Facilities:

General use laboratories approved for use of un-sealed or un-encapsulated
radioactive materials above the 10CFR part.20. a'ppendix' C criterion shall meet at 'a'
minimunj the requirements of a Type | laboratory (reference, “The Handbook of Health '
Physics and Radiological 'Health", ~Third editién, copyright 1999, Chapter 11) Most

v

laboratories authorized for unsealed source work'qualify as a Type |l laboratory.

The Qeneral ‘radiochemistry laboratoriés are equipped with chemical fume hoods
and/or local exhaust ventilation hoods. The hoods may be configured with HEPA
filters as required when source term analysis or measﬁrement indicates the heed for
filtration to 'als'sure efﬂuent'control.l Hoods approved to be used for radioiodine
standards preparétion may be configured with activated- charcoal filters for the
duraiion of the batch operations as required when source term analysis or
méasufement indicates the need for filtration to assure effluent control.  Certain
specialty hoods designed for significént use of acids are provided with scrubber wash
down systems. Hoods required to be used for control of radiological operations shall
be monitored quarterly for flow velocity. Any hood failing to meet the required average
face velocity between 80 and 125 linear feet per minute in. accordance with
recommendations of the American Conference Governmental Ind_ustrial Hygiénists
shall be taken out of service ahd operations suspended until appropriate corrective

action is taken and verified to meet the criterion.

In Building 235, radiochemistry hood filters are monitored with an on-line system. "
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In Building 245, operations determined to héve significant pofential-for exceeding 10
% of the 10CFR20 appendix B table 2 release limitations shall be monitored ona

batch basis.

General radiochemistry Iaborétories are equipped with sinks and eye wash stations as
required. Emergency showers and eye wash stations are available 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 aré equipped with holding tanks that collect liquids -from
specific sinks and floor drains in the radiochemistry laboratories. Liquid'from these
' - tanks shall be samp.led_ and analyzed to assure compliance with effluent release

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

Personnel contamination monitors are placed in the vicinity of major unsealed source

facilities. Survey instruments are available for use in the laboratories.

NIST facilities are equipped with centrally monitored fire and smoke detection
systems. Additionally, pull boxes and fire extinguishers are stationed at strategic
locations throughout the facility in accordance NIST Fire Protection Group (FPG)

recommendations.

- 28



Accéss to NIST laboratory buildings housing .Iic‘ensed so-urces are monitored by a
security system managed by NIST Federal Police. Speciﬁc. zones and Iabdrafories
inside the buildings shall be providéd with centrally monitor_e_d access control systems.
Where appropriate or necessary, additional physical key control is used to secure
Iaboratories'and source storage locations. Where required, systems are in place fo :
assure confo-rmance to ‘the enhanced security and inventory controlireporting

requirements for items of concern.
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ITEM 10: RADIATION SAFETY PROGRAM
For pufposes of application to -this license specific intervals for surveillénce and

auditing shall.be defined as follows:

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

one-half years.
— Annually: at least 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.
- QQarteﬂy:. at least 4 times per year with an interval not to exceed four months.
- Monthly: ét least 1j times per year with an .interval not td .exceed six weeks.
- Weekiy: at least 51 times per year with an interval not to exqeed fourteén dgys.
— Daily: One ti.r.ne.,- during each working | day (does not include hblidays or

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

conditions).
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AUDIT PROGRAM AUDIT AND SURVEILLANCE PROGRAM
e Oversight Audits (IRSC authorized subcommittee or visiting committee annual
program audity ‘The lonizing Radiation Safety Committee ensures
representatives other than- Health Physics staff annually audit the r_adiation
safety program; reviewing the performance, quality of operations, a'nd t.arg'eted_
aspects of the protocols and procedures that provide radiological safety
assurance. The audit results shall be reported to the Committee annUaIIy. The

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

. AnnuaI.R'eport - Health Physics shall review and document.program actions,
surveillance mbnitoring,' dosimetry trends, and other program metrics to assure
compliance with abpliéable protocols and application 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.

e Internal Audits (Quarterly) - A professional level Health Physicist shall conduct
radiation safety internal audits (inspections) quarterly for those wofkblaces that B
pose significant potential for radiation exposures or effluent releases of
radioactive materiéls in excess of 10 % of the applicable limits. Results of

~ these iﬁternal audits shall be documented and any identiﬁed needs for
corrective action found during thé audits shall be transmitted to workplaée

supervisors (Facility Owners or Source Custodians) in a timely fashion.
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° 'Intern.al Audits ( Annuall?) - A professional level Health Physicist shélll conduct
radiation safety internal audits (inspections) annually for all facilities approved
and posted for use or Storage of licensed radiation sources with reduced
potéhtial for exposures or releases not in excess of 10 % of the applicable
limits. Results of these internal audits shall be documented and identifiec!i.

Needs for corrective action shall be transmitted to workplace supervisors

_ (Facilify Owners or Source Custodians)_ in a timely fashion.

Internal facility audits shall include an assessment of radiological cdnditions, anda
‘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 instrumentatioh shall be‘ maintained to support
mbnitoring needs in each facility where external dose rates are likely to reach the
criteria for a radiation‘ area as defined in 10CFR paft 20 or where. surface
contamination control limits may be exceede;i. Labqratory instrumentation shall be.

available to support required monitoring and surveillance activities.

The table below describes typical radiation detecting instruments commonly available

for use in the radiological safety program at NIST and their characteristics.
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¢

no degradation of the radiation safety surveillance program.

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

TYPICAL HEALTH PHYSICS INSTRUMENTATION

TYPICAL NUMBER

RANGE

INSTRUMENT TYPE
Liquid scintillator y counts per time,
integrating
Smear counter 1 counts per time,
(alpha/beta) .integrating
Gamma spectroscopy 1 Not Applicable
Low E x-ray 1 Not Applicable
spectroscopy
Alpha survey meter 1 0 to 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 0to S rem/h
Area monitor 2 0to 1 rem/h
Air sampler 1 Not Applicable
Personnel contamination 2 Not Applicable
monitor (beta) - ' '
Personnel contamination 2 Not Applicable -
monitor (gamma)
Whole body 1 Not Applicable
spectroscopy counter -
Thyroid bioassay 1 Not Applicable

counter

e All “in-service” instruments used for health and safety or regulatory compliance
monitoring shall be routinely evaluated for functionality via a calibration and
testing progrém which is based on guidance such as that found in ANSI
standard guidance, manufacturer's recommendations, or other appropriate
recommendations.

Any instrument that does. not meet the calibration and

testing requirements is considered to be “out-of-service”. At a minimum, ‘in-
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service” instrumentation shall be checked and documented for functionality

annually.

Portable survey instruments used for quantitative health and safety or
regulatory eompliance radiation measurements shall be calibrated annually or

after repairs or modifications that could affect response.

qutable survey instruments used in a qualitative monitoring mode (count rate .
~ or set point response) shall be calibrated electronically and source response

checked annually or after repairs or modifications that could affect response.

Calibrations shall be performed using sources traceable to NIST primary

standards.

Portable survey in'struments shall be calibrated in accordance to
recommendations from the manufaeturers or written procedures. In general,
instruments shall be evaluated at approximately 20 percent and 80 percent of
each scale or decade as practicable. , Instruments shall be removed from

service if they can't 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.

“In-service” portable instrumentation shall be labeled (dated) to verify

calibration.
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. MATERIAL RECEIPT- AND ACCOUNTABILITY | ) ' .o

All acquisition of licensed Special Nuclear.MateriaI (SNM), Source Material, and
Byproduct Material from outside suppliers s_hall be approved by the RSO or
designees, and approved by the Division Chief(s) or designees responsiblé for the
proposed Source Custodian, users, and facilities. Health.Physics shall maintain
records of récéipts and shipments of licensed material in accordance with regulatory

requirements.

Note: Tﬁis does not apply to sources not covered by the Atomic Energy Act or those
sources which may be distributed under a general license or are exempt from specific
licensing requirements such as commercially distrilbuted products (like smoke
detectors or thorium containing welding rods) or those exempt under 1OCFR part
30.18 or similar exemptions. Nor dbes this apply to sources covered under other
NRC or agreement state licenses. (For example, radiography sources used fof oh-site
construction activities that are controlled by the contract radiographer's license, or test
sourceé used by suppliers or outside contractors for calibration or 'demonstratioh of

functionality of instrumentation).

. Proposals to acquire sourées shall be reViewed and a_ppfoved or denied based upon
assuranceé of .safety and regulatory compliance. _Speciﬁc_a_lly,- the reviews s_héll
address the folldwingf |

e license limits and cond_itioﬁs;
* intended source utilization and protocols;

e facility and equipment compatibility;
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¢ . Source Custodian training, .skills, and authérization'sta_tus;

° usér training, skills, and.authorization status;

e hazard analysis and hazards cbntrql safety commitments (see facilities
utilization authorization section for further details);

o dosirﬁetry and monitbring requirements, |

. inventory' control, transfer, waste -disposal, effluent or disposition

considerations.

Source Receipt: |

All labeled radioactive rﬁaterials (RAM) shipments received by NIST shall be
evaluated by Health Physics staff for compliance with Iicensé conditions and shipping
' regulatipns in accordance with .written procedures. At a minimum, the exterior of
packages shall be evaluated for dose rate and contamination, in accordance with
10CFR part 20.1906, within three hours of receipt by Health Physiés during normal
‘work hours. If received during non-wérk hours (evenings, weeken-ds, or holidays) the

evaluation shall be performed within three hours of the start of the next working day.
Following package evaluation 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 not been reviewed and approved

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

Source Custodians (Principal Investigators) shall maintain control over source
utilization and ensure work is done in compliance with appropriate protocols,
instructi'ons, and safe.handling practices.

Source Custodians shall ensure all individuals who use or have unescorted,

unsupervised access to the source, or can exercise material control of the

source are appropriately' trained and épproved by Health Physics for such use
or access. |

Source Custodians. shall ensuré through coordination with Health Physics that
thé source is used and stored in approved, posted, and monitored facilities, and
all safety and control equipment is functional.

Source Custodians shall maintain sufficient records of utilization, decay,
transfer, and disposal to account for source inventory. |
Sourcé Custodians shall coordinate any transfers of custodianship, changes in

utilizatidn, shipments of sources to off-site entities, or disposal of wastes with

~ Health Physics.

Health Physics shall maintain inventory records for acquired unsealed licensed

sources with quantities greater than 10CFR20 Appendix C quantities and all sealed

sources requiring leak testihg. Source Custodians shall conduct a physical inventory

of all sources exceeding this criteria and reconciliation of records with Health Physics -

records at least annually. This does not in any" way modify the requirements for

custodians to com'ply with appropriate éhipment,‘ 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, labeling, and inventory control in accordance with applicable DOT and

NRC régulations.

Special Nuclear Material Accounting and Control:_

In addition to the standard _accountability and control system which applies fo all
licensed _material, Health Physics shall maintain the Special Nuclear Materials (SNM) -
accoUnfability office for NIST and administer the accountability system. NIST shall
report SNM materials transactions and balances to the NMMSS database system in
accor_dance with the provisions of 10CFR part 70 and NUREG BR-006 and BR-007 to

 prevent or detect unauthorized divefsions of material quantities of SNM.

'OCC_UPATIONAL DOSE

The prirﬁary goal and responsibility of the radiation safety program is to assure that
risks t_o individuals are maintained As Low As Reasonébly Achievable (ALARA)
commensurate with the béneﬁcial application of radiation technologies. It is NIST
policy and practice to maintain .doses and risks from ionizing radiatidn ALARA.

NIST shall conduct operations in a manner to assure compliance wifh the

~ Occupational Dose Limitations specified in 10CFR20.1201 “Dose equivalent to an
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Embryo or Fetus though; 10CFR20.1208, | Occupational Dose Lirﬁits for
Adults.” | |

All in_dividuals determined likely to exceed 10 percent of the applicable oécupatidnal
éxposure limits shall be monitored to assure safety and comp_ﬁance. Monitoring resulits

- shall be reviewed by Health Physics and used to assure ALARA préctices.

External Personnel Dosimetry Monitoring:
e Health Physics conducts é pers.onr.1el external dosimetry program, using devices
- requiring procéssing and meeting quality assurance criteria as requi'red .by'
10CFR part 20.1501 Subpart F, —~ Surveys and Monitoring National Voluntary

Laboratory Accreditation Program (NVLAP Accreditation).

e Health Physics assigns dosimeters to workers who would be likely to exceed 10
percent of regulatory limits (greater than 500 millirem per year whole body deep
dose external exposure) based on the safety review of the facilities and source

terms, and on knowledge of previous similar operations.

e  The dosimeters shall be processed and reviewed at least quarterly. Any result
greater than 10 peréeht of the regulatory limit shall be reviewed by Health
Physics, the IRSC, and the appropriate management chain. Corrective action

shall be taken as appropriate.

e Results exceeding' 10 percent of the limit in a year are reported to the monitored

individual(s).
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e In addition to the .dosimetry prdcessed by a NVLAP accredited laboratory,
secondary direct reading doéimetry should be used for operations where direct or

immediate 'mo,nitoring results may aid in maintaining doses ALARA. -

Extrémity Dosimetry:

e Health Physi_cs shall assign extremity dosimetry to workers likely to exceed 10
percent of regulatory limits on the safety review of the.facilities, source terms,
and on knowledge of p.revious similar operations. |

e Monitoring resuits shall be reviewed in a similar mannér to the extérnal
dosimetry program. Any reported resuit greatér’ than 10 percent of the
-regulatory iimit shall be investigated and corrective action will be taken as

appropriate.

o Results exceeding 10 percent of the limit in a year shall be reported to the

monitored individual(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 6f the applicable limits,

Health Physics shall perform or arrange for timely bioéssay monitoring.

« Analysis 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.
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e Monitoring may be conducted. routinely based on .assigned duties or following

specific operations depending on knowledge of previous similar operations.

Direct or Area M.onitoring: -

In lieu of specific personnel dosimetry, direct area monitoring, samplinQ, or. source
terrﬁ analysis may be performed and combined with occupancy, time and motion, or
similar calculation based methods to assign the dose of record.

Safe use of Radionuclides and Emergency'ProcedLllres:

AREA AND MATERIAL CONTROL ACTION LEVELS

Action Level -‘Action

Greater than the most restrictive of: Restrict (control) occupancy for

a. 100 mrem in a year*  general public.

b. 2 mrem in one hour*

- 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 "High Radiation Area”

Control access per 10CFR part

20.1601.

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

Secure from access per 10CFR bart

20.1602.
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AREA AND MATERIAL CONTROL ACTION LEVELS

Action Level

Action

“Greater than derived air concentration

(DAC), or greater than 0.6% of the
annual limit on intake (ALI) or 12 DAC-

hours in a 40 hour work week.

Post as “Airborne Radioactivity Area”

Restrict occupancy to as necessary

~ and practicable. Monitor during

occupancy if doses could exceed

10 % of limits.

Greater than 10CFR part 20 appendix

C quantity.

Label any unattended containers with
“Radioactive Material Label” and
include information ( 10CFR part
20.1904) Limit unescorted

unsupervised access to materials.

Greater than 10 times the 10CFR part
20 appendix C quantity of radioactive

material in an area or room.

Post area or room with “Caution
Radioactive Material” or similar

posting if uhattended._ Restrict from

. unauthorized or uncontrolled access

to material.
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. AREA AND MATERIAL CONTROL ACTION 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/gammé
contaminants or for known |
beta/gamma contaminanfs other than
'“C or *H, greater than 2,000 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 °C, greater than

20,000 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 °H, greater than 200,000

dpm/cm?(removable).

Post as “Contamination Control Area"

~ - Restrict entry and use to as necessary

and practicable. Monitor upon exit.

NOTES:

* means substantial whole body exposure or equivalent.



** means the result of an individual [eceiving such an absorbed dose in excess of
that rate at 30 centimeters from a radiation source or from any surface that the

radiation penetrates.

*** means the result of an individual receiving such an absorbed dose in excess of
that rate at 1 meter from a radiation source dr from any surface that the radiation

penetrates.

. .Upon identifying a need to post or restrict access to any area conditions,
source terms, and ongoing processes.shall be evaluated to determine the
advisability of engineering controls,' source containment/shielding, or
decontamination to modify conditions and remove the need for posting and

testrictions.

e Upon identifying a need to post or restrict access to a “Contaminatidn Control
Area”, consideration shall be taken to assess the advisability of immediate
decontamination or requiring enhanced personnel protection equipment,

considering the status of operations and other hazards.
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PERSONNEL EXPOSURE ACTION LEVELS

DOSE EQUIVALENT

~ Notify worker

External, penétrating. 0.5 rem

whole body, or internal Review situatioh,
recdmmend actions.

External, non- | 5 rem Notify worker,

pen etrating (shajlow) or Review situation,

extremity dose recommend actions.

SKIN CONTAMINATION

Fixed or removable Any level above Review situation,

background. Decontaminate ‘"

"’ Personnel decontamination efforts should be discontinued if there is indication that
continued efforts could result in damage to the skin and possible higher risks due to

uptakes of material.

Contamination Clearance Levels

Nuclide®

Average®?

Maximum®©>

Alpha emitters

100 dpm/ 100 cm*

300 dpm/ 100 cm?

Removable®®

20 dpm/ 100 cm”

1-125, 1129 100 dpm/ 100 cm? - | 300 dpm/ 100 cm? | 20 dpm/ 100 cm*
1126, 1-131, I-133, | 1,000 dpm/ 100 3,000 dpm/ 100 200 dpm/ 100 cm*®
Sr-90 cm? cm?
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Contamination Clearance Levels

Beta/gamma
emitters except as

otherwise noted

5,000 dpm/ 100 -

cm?

15,000 dpm/ 100

cm?

cm

1,000 dpm/ 100

2

H-3

50,000 dpm/ 100

2

cm

150,000 dpm/ 100

cm?

1,000 dpm/ 100

cm?

Notes:

2 Where surface contamination by both alpha and beta-gamma emitting nuclides
“exists, the limits established for alpha and beté—gamma nuclides should apply

independently.

) As used in this table, dpm means the rate of emission by radioactive material as
determined by correcting the counts per minute observed by an appropriate detector

f_or béckgfound, efficiency, and geometric factors associated with the instrument.

“) Measurements 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.
) 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 that area with filter or soft absorbent paper, applying
moderate pressure, and assessing the amount of radioactive material on the wipe with

an appropriate instrument of known efficiency. When removable contamination on
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objects of less surface area is determined, the:pertinent levels should be reduced

proportionally and the entire surface should be wiped.

e Contamination in unrestricted areas and/or on eqUiprhent/materiéls to be

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

¢ The contamination clearance values are baséd on Appendix S of NUREG 1556

‘Volume 11 and other guidance materials.

e 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:

Under the license limits of SNM-362, NIST license limits d.o. not allow possession and

use of special nuclear material in any form except sealed Pu sources in quantities and

forms sufficient to form a critical maés pursuant to the definitions of 10CFR part 76.4.

That is, NIST Iicénse limits aré less than the defined critical mass (assuming
moderation and reflectidn) of 350 grams of contained U-235, 260 grams of U-233, 225

| grams of Puor any combination of thesé in accordance with the unity rule 6r any form

other than sealed Pu sources (mostly plutonium-beryllium neutron sources).

NIST commits to adequate practices to ensure that no more than 450 grams of Pu as
plutonium-beryllium neutron sources or, by applying the unity rule, no combination of
these materials exceeding unity shall be used or stored at any single location.

~N

Therefore, no criticality provisions are required.
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- EMERGENCY PRO_CEDURES
Radiological Incident Response:
¢ Health Physics shall maintain writteh instructions _for.responding to spills or
related laboratory personnel conta_mination. incidents. These procedures are |
.compatible with the model émergency procedures as published in NUREG

1556 appendix R as published in April, 1999.

o Health Physics staff éha_ll have training 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.

e Radiation workers shall be instructed to contact Health Physics for support as
soon as an incident or emergency situation is identified. = For after-hours
'respdnse, 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.

e Incident response eqUipment shall be maintained by Health Physics and

positioned.in locations near the laboratories.

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

basics of personnel contamination monitoring and decontamination procedures.
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.Phy;ical Security and Fire Protection:

NIST laboratories shall be monitored by a fire detection system (smoke and

heat) that is alarmed in Physical Security and at the on-site Fire Station.

' .Additional manual pull boxes are placed throughout the facility.

NIST buildings housing approve licensed sources and spéciﬁc facilities shall be

centrally fndnitored by active physical se'curity access systems.

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

or cabinets or similar measures when unattended.

NIST shall maintain physical se‘curity, fire protection, and facilities emefgency

maintenance capabilities 24 hours a day, seven days aweek. -

Emergency response personnel (Fire and Police) shall receive in-service
training by Health Physics biennially .on how to respond to security, fire, or

other monitored alarm situations. -

The on-site emergency dispatcher maintains an emergency contact list

including Health Physics professional staff.

Portable fire extinguishers are deployed throughout the laboratories and
facilites according to the NIST Fire Protection _Group recommendations. -
Building entrances and stairwells have standpipe connections; fire hydrants are

located at various positions on the exterior of bUildings.

In 1992, an evaluation was perforfned based on the license limits and documenting

that the maximum dose to a member of the public offsite due to release of radioactive

material would not exceed 1 rem TEDE or 5 rem to the thyroid as required in
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10CFR30.32 (i). The NIST evaluation was provided for NRC review and was approved
| by the NRC on December 10, 1993. The proposed license limits are below those
considered for the approved evaluation. Therefore, an exercised emergency plan is

not required for this license.

Surveys:

Laboratory and Restricted area Surveillance and Monitoring.:

Health Physics shall perform and document routine surveys of posted radiation
facilities to assure health and safety and regu|étory compliance. Health Phys'ics shall
determine the surveillance frequencies considering the source activity, physical form,
containment, utilization, process knowledge and history. This determination shall be
consistent with methodologies in NUREG 1556 vol 11 Appendix S and other guidance
materials. Typical actions and surveillance frequencies are listed below but may be
modified by Health Physics based on process knowledge, utilization and monitoring

history, and levels of research activity.
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Description

Surveillance Action

.| Frequency

Facilities with dose
rates greater than 5
millirem per hour at 30
cm from a surface, with
active transfers and

utilization of sources

- Survey for dose rate

measurements

Weekly:

Faqilities with dose_
rates greater than 5
millirem per hour with
sources in storage or
minimal inventory

change or utilization

- 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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Surveillance Action

radioactive source
areas with dose rates,
source terms, or
utilizations below the

.| above criterion

rate surveys

- Contamination smear
surveys if unsealed material

is present

j Descriptibn Frequency
Laboratories with _Direct count rate based Quarterly
unsealed source work _sﬁrveys
but active utilization is - Smear surveys for
less than 10CFR20 co'ntaminaﬂon
appendix C quantities

- [Other posted | - Direct count rate and dose | Annually

Environmental and unrestricted area monitoring:

 Health Physics shall conduct and document monitoring throughout ‘the facility
including restridted areas, controlled but not restricted areas, and fence lines of NIST
facilities to assure and document compliance 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 be performed

semiannually.

e Each sealed source containing more than 100 microcuries of beta and/or
gamma emitting material, or more than 10 microcuries of alpha emitting

material, other than H-3, with a half-life greater than 30 days and in any form

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

 In the absence of a certificate from a transferor indicating that a test has been
made within 6 months prior to the fransfer, a sealed source received from

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

° | The semi-annual leak test interval required by this section does not apply t_o'
sealed sources that are stored and not being used. However no sealed source
that would ot_héwvise require testing shall remain in storage for more than ten
yéars without being tested. Any sealed source in storage must be leak testéd
prior to usage or removal from storage. This leak testing shall be performed no

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

e The leak test-shall be capable of detécting the presence of 0.005 microcuries of
radioactive materia.l on the test sample. The sample shall be taken from the
sealed source or appropriate accessible surfaces of the container or from the

device where the sealed source is mounted or stored in which one might
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- expect contamination to accumulate. Records of leak test results shall be
- maintained for inspection by the USNRC in accordance with regulatory

' requirements.

If the test reveals the presence of 0.005 microcuries or more of removable
contamination from the sealed sources other than described below, or an
indication that the sealed source which is stored in a water pool for shielding
purposeé is leaking, then NIST shall immediately withdraw the sealed sour(;e
from use and shall cause it to be contained or decontaminated ahd 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 acquirgd in accdrdance
with requirements of the sealed sou.rce registry or désig’ned, manufactured, and
tested in accordance with special form requirements, within 5 days after
determining that a source has Ieaked,_ NIST shall file a report with the USNRC
describing the source, test results, extent of contamination, apparent of

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

Radioactive wastes may be generatéd as part of the utilization of Iicenéed sources.

It is the policy and practice of NIST that wastes shall be disposed of in a ménnér that
protects the health and safety of NIST staff, members of the public, and the
environment applying the ALARA policy both for the short-term handling 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 o licensed material or clean up Qf cbntéminated objects;

. GIastare, \)ials, dried filters and other éxpendabl_e chemist_ry equipment;
. Componenfs and equipment contamiﬁated dr activated dufing use;

o Activated samples materials or samble containers.

Liquid Wastes including:

e Liquid séinﬁllation mate'rials;

. Adueous solutions of acids or bases used during chemistry proc'esses;

o Water 6r cleaning liquids used during decontamination 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 .

~ source term, activity, physical and chemical state, and any other pertinent information
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necessary. to assure safety of the handlers and compliance with processor and
disposal facility cont}actual and license requirements. On request from the worker,
Health Physics qollects the wastes from the labs and transports long-lived wastes to
the radioactive waste annex in H100 in Bu.ilding 235 for packaging and shipment. The
wastes shall be disposed of either by transfer to a licensed waste proéessing
contractor or by shipp.ing directly to a licensed disposal site. If a contractor is used,
the waste shall be packaged according to their instructibns and in compliance with the
appropriaté shipping regulations. If the shipme_nt is direct to a licensed disposal site,
lthen aIIl épplicable waste form regulations and restriétibns on. packaging shall be
followed. If "appropriate, wastes may be compacted on-site w_ith a commercial
compactor as part of the packaging process.' PrdtectiVé feétures incorbor_ated into
the compactor facil?ty include an interlocked enclosure and a ﬁlteréd ventilatiqn
system. Regular parti'culate air sambles éhall be taken to monitor for potential effluent
releases dufing packaging. Wastes that cannot be accommodated in drums are

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

Decay-In-Storage (DIS)
This license allows for Depayﬁn-Storage prior to di_spdsal as provided in 10CFR part
'20.2001(a)(2), “Standards for Protection Against Radiation; By Decay in Storage” ahd
is in accordance with the following conditions:
e Isotopes must have a half life of less than 120 days;
e Radioactive wastes shall be in stable chemical and physical forms prior to' '
placement in storage. Inc.ompaltible materials shall not be stored _together;

e Wastes shall be maintained in segregated storage for at least ten half lives;
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¢ Following the decay period wastes shall be monitored at the surface with an

abprqpriate survey meter on the most se.nsitive_ scale (or an.'e'qu_ivalently
| senéitivé monitoring device) with no intervening. shielding material, .in a low
background area;

e If monitoring results are indistinguishable from ba.ckground, all radioactive
materials labels shall be_rembved or defaced and the material may be diSposéd
of without reg.ard to the radiological concerns (this does not release NlST from
regulatory compliance regarding. chemical or other physical waste disposal
hazards); | | |

~ » If the monitoring detects additional activity above b'ackg.round, the waste _shall-
be analyzed to identify longer half-life impurities and evaluated for disposal as
radioactive wastes.
. The nature of NI'ST activities as a Standards Laboratory often requifes that materials
or derived standards be maintained in' inventory for extended periods for later analysis
and | future comparatiye-measurements. At times this may constitute a “Decay-in-
Use” situation where, after more than ten half Iives.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 approprfate survey meter on
' the most sensitive scale (or an equivalently sénsitive monitoring device) with no
intervening shielding .material,'in a low background area. |If indistinguishable from
background the material may be removed from institutional controls or disposed of
without regards to radip!ogical properties, similar to cl’earance. criteria 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 requirements 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-,_ anallyzed, and released to the
sanitary sewer in accordance with written procedures in compiiance with 10CFR part

20.2003: Disposal by release into sanitary sewerage.

Bulk liquid wastes shall be collected and transferred to Health Physics. Health
Physics shall determine disposition which may include release - via the tanks.

T'ypically, iiquid wastes are disposed by transfer tb contracted processing 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 Radioactive:

Liquid scintillation medium containing no more than 1.85 kBq (0.05 mic;ocuries) of H-3
'or C-14 per.gram of the medium may be disposed of as non-radioactive waste. This
does not release NIST from applicable regulations regarding the appropriate disposal

of chemical hazards associated with the liquid scintillation material.

APPLICATIONS FOR EXEMPTIONS
NIST requests exemption from 10CFR part 36.27. This regulation requires a fire
extinguishing system capable of extinguishing a fire without the entry of personnel into

the irradiation room.

The irradiation rooms housing the part 36 panoramic irradiators are entirely of
concrete construction. The rooms are limited in size so there is minimal opportunity fdr
combustible -rhatefials to be stored in the area. NIST administratively limits storage of
flammable materiais in tﬁe fooms. "As such, the NIST fire prqtectibn group has
detérmihed that the most credible fire incideﬁt would be an electrical fire from the
_ control, instrumentation, or lighting systems. They have further determined that this

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

Considering the most likely poteﬁtial fire source, and complexity and age of the facility,_
the most effective and feasible fire subpression éystem that could be ihstalled would
be a local oxygen displacement type system. NIST has concerns for personnel safety
in the relatively small ifradiation rooms should such a system be inadvertently

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

regulation.

ITEM 12: FEES
Per conversation with Breeda Reilly of US NRC, the license renewal application fees -

are incorporated in the regular llcense fee payments. No additional payment is due at
the time of this application.
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ITEM 13: CERTIFICATION

AS THE CERTIFYING OFFICIAL ON BEHALF OF THE NATIONAL INSTITUTE OF
STANDARDS AND TECHNOLOGY (NIST), | UNDERSTAND THAT ALL
STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE

BINDING UPON NIST.

| NIST CERTIFIES THAT THIS APPLICAT'ON IS PREPARED IN

CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS PARTS 30,
32,33, 34, 35 36, 39, 40,and 70 AND THAT ALL INFORMATION CONTANED
HEREIN IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND

BELIEF

WARNING: 18 U.S.C. SECTION 1001 ACT OF JUNE 25, 1948 62 STAT. 749 MAKES
IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR
- REPRESENTATION TO ANY DEPARTMENT OR AGENCY OF THE UNITED

STATES AS TO ANY MATTER WITHIN ITS JURIS DICTION.

CERTIFYING OFFICNER PhD.  DEPUTY DIRECTOR OF NIST
sIG - DATE, &7
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DELEGATION OF AUTHORITY: RADIATION SAFETY OFFICER

Memorandum To: All Employees
From: James M. Turner PhD , Deputy Director of NIST
Subject: Delegation of Authority for Radiation Safety Officer

Timothy F. Mengers, CHP, PE of the Safety Health and Environment Division has
been appointed, Radiation Safety Officer and is responsible for ensuring the safe use
of all Byproduct Material, Source Material, Special Nuclear Material, and lonizing
Radiation Producing Machines used at NIST. :

The Radiation Safety Officer is responsible for managing the radiation safety program;
implementing internal procedures to assure safety and regulatory compliance;
identifying radiation safety problems; initiating, recommending, or providing corrective
actions, verifying implementation of corrective actions; and ensuring compliance with
regulations for the use of radiation emitting materials and machines used at NIST.

The Radiation Safety Officer is hereby delegated the authority necessary to meet
these responsibilities. The Radiation Safety Officer has the authority to immediately
stop or prohibit any operations, activities, or access involving the use of Byproduct
Material, Source Material, Special Nuclear Material, or ionizing radiation producing
machines in which health and safety of NIST workers or associates, members of the
public, or the environment may be compromised or may result in non-compliance with
the requirements of the US Nuclear Regulatory Commission, the US Department of
Transportation , the Occupational Safety and Health Administration, or other federal or
state regulatory authorities having jurisdiction over the specific activities.
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