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Batavia, lllinois 60510

ox 2000

December 3, 2018

Ms. Martha Michels
Chief Safety Officer
Fermilab

P.O. Box 500
Batavia, IL 60510

Dear Ms. Michels:

SUBJECT:  FERMI NATIONAL ACCELERATOR LABORATORY (FERMILAB) RADIATION
PROTECTION PROGRAM

Reference:  Letter, from M. Michels to M. Weis, dated October 22, 2018, Subject: Same As
Above

The Fermi Site Office (FSO) approves the Fermilab Radiation Protection Program (RPP) and its
equivalency determination. The RPP is the implementation plan for the requirements contained
in 10 C.F.R. 835, Occupational Radiation Protection (Part 835). The recent revision of the RPP
updates the scope of Fermilab radiological operations.

FSO agrees that the Laboratory has addressed the suggested DOE changes in the final RPP
and thereby is approving the attached RPP for your use.

Please contact Rachel Zeman, of my staff, at (630) 840-2449, if you need further assistance.

Sincerely,

Michael J. Weis
Site Manager

CcC: N. Lockyer, Fermilab, w/o encl.
T. Meyer, Fermilab, w/o encl.
D. Cossairt, Fermilab, w/o encl.
M. Quinn, Fermilab, w/o encl.
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INTRODUCTION
This Radiation Protection Program (RPP) applies to the activities described in the Scope of
Radiological Operations (see below) of the Fermi National Accelerator Laboratory (Fermilab),
operated by Fermi Research Alliance, LLC under contract with the Department of Energy (DOE).
It constitutes Fermilab's implementation plan for the requirements of 10 CFR Part 835,

Occupational Radiation Protection. 1t contains a detailed description of Fermilab's current
compliance status with respect to all applicable requirements of 10 CFR Part 835 as amended most
recently on August 11, 2017. Implementation of the RPP does not significantly impact upon any
programs or activities not included in the plan. The most recent previous version of this RPP was
dated September 2013 and approved by the Department of Energy Fermi Site Office on October
21,2013

The principal purpose of this revision of the Fermilab Radiation Protection Program is to update
the description of Fermilab radiological operations. Each requirement of 10 CFR Part 835 is
explicitly addressed in this document. Justification is given for all instances where a determination
has been made that a requirement of the Regulation is not applicable to Fermilab. Fermilab is
believed to be in full compliance with the requirements of 10 CFR Part 835. At this time, Fermilab
does not plan to submit any requests for exemption from any of the requirements of 10 CFR 835.

SCOPE OF RADIOLOGICAL OPERATIONS
The Fermi National Accelerator Laboratory (Fermilab), located in DuPage and Kane Counties,
Hlinois, is a single program laboratory dedicated to basic research in high-energy physics, related

support activities and associated scientific research programs. Under contract with DOE, Fermi
Research Alliance, LLC (FRA) has operated Fermilab since January 1, 2007. High energy physics
research involves the creation of new states of matter and the study of these states on a microscopic
(atomic, nuclear, and sub-nuclear) scale. These states are created in the interaction of accelerated
particle beams with other targets fixed in space or with other particle beams. As of October 2011,
upon completion of the operation of the proton-antiproton colliding beam experimental physics
program based upon the Tevatron collider, there is presently no operational colliding beam
experimental program operational on the Fermilab site although operations with colliding beams
remains consistent with scope of this RPP. A major portion of the research activities conducted at
Fermilab involves the acceleration and delivery of particle beams to particle and nuclear physics
experiments built and operated by collaborations of scientists assembled from many nations. These
experiments and their constituent apparatus may also be calibrated by and used to study
cosmogenic radiation. Also, Fermilab is a principal collaborator in the experimental program of
the Large Hadron Collider at the European Organization for Nuclear Research (CERN) and a
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participant in other accelerator-related endeavors at other laboratories both in the U. S. and
elsewhere. New accelerator-related projects are being developed for the near, and intermediate,
term futures. In addition, Fermilab is the base of support of several non-accelerator experiments
in particle physics and particle astrophysics, endeavors that utilize much of the same technology
base as does the accelerator-based research program. Some of these activities may be managed by
Fermilab at locations that are not part of the government-owned Illinois site. This recent evolution

of the Fermilab program does not, in itself, require modification of this RPP.

Fermilab also participates in applied physics and engineering activities designed to support the
physics research program and to provide for transfer of technology developed at Fermilab to
society at large. A major emphasis at the present time is accelerator development, materials
science, and detector technology directed toward future use both in the United States and in
international collaborations. Important examples of transfer of technology inctude the research and
development toward the advancement of use of particle accelerators for routine medical
treatments, and for radiobiological and medical research. Industrial applications of accelerators are
also being pursued. Some of these involve partnerships with private enterprise and other
institutions, notably at the Illinois Accelerator Research Center (JARC), being developed on the
Fermilab site. Other practical applications are being investigated. These practical applications as

they develop are not envisioned to, by themselves, require modification of this RPP.

Finally, education is an important part of Fermilab's mission. Educational activities range from
elementary school and high school level activities at Fermilab to the sponsorship of graduate

students working toward advanced degrees.

To accomplish its mission, Fermilab engages in the design, construction, commissioning,
operating and, as necessary, decommissioning of a large particle accelerator and related apparatus
used for physics experiments. Components developed at Fermilab are used both on the Fermilab
site and at other research facilities worldwide. Fermilab also operates related support facilities that
provide equipment components for the physics experiments. The operation of the physical plant
of Fermilab is included within the scope of this RPP.

Radiological work is conducted in the radiation fields produced by the accelerator as well as with
manufactured sources and materials radio-activated by the accelerated beams. The dominant
component of radiological work, in terms of the radiation dose received by occupation workers at
Fermilab involves maintenance on radio-activated equipment. Radioactive sources are utilized for

calibration purposes and as important components of the particle detectors. Radioactive materials
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are sometimes incorporated as part of the experimental apparatus and beamline components. Work
with all of these sources of radiation is a part of routine operations at Fermilab. Radioactive waste
is generated in the course of these operations. Collection and preparation of such waste for its
transport to DOE-approved disposal sites is also conducted at Fermilab. Other shipments of
radioactive materials are made to and from the Fermilab site in accordance with applicable

transportation regulations.

A large number of researchers at Fermilab are from universities and other research institutions
from all over the world. In addition, subcontractors perform many support, maintenance and
construction activities. Although these individuals are not employees of Fermilab, FRA, or DOE
the Laboratory nonetheless includes them in all aspects of its safety programs, including those

related to occupational radiological safety.

A comprehensive environmental monitoring program including environmental monitoring,
managed in accordance with DOE requirements, notably DOE Order 458.1, Radiation Protection
of the Public and the Ewvironment, and accepted national standards in the context of an
Environmental Management System, is an important part of Fermilab environment, safety, and
health program. Fermilab also participates in a program of environmental restoration that addresses
environmental concerns related to past practices in compliance with regulatory agency
requirements. The occupational radiological activities associated with the management of the
ionizing radiation components of Fermilab’s Environmental Management System (EMS) are
conducted with the Scope of this RPP.

At Fermilab developing and operating the accelerators in a safe manner is a high priority.
Accordingly, Fermilab maintains an accelerator safety program compliant with DOE Order
420.2C, Safety of Accelerator Facilities. The accelerator safety program is developed in harmony
with the radiological safety program discussed in this RPP. The safety of radiation generating
devices not subject to the requirements of DOE Order 420.2C are managed within the Scope of
this RPP.

Fermi Research Alliance (FRA) is assigned the leadership role in the development of the Long
Baseline Neutrino Facility (LBNF) that will build and operate a target facility on the Fermilab site
that will use a high intensity proton beam to produce a high intensity neutrino beam to be sent
through the earth to Sanford Underground Research Facility (SURF) in Lead, South Dakota. Large
neutrino detectors, both on the Fermilab Site and at SURF will comprise the Deep Underground
Neutrino Experiment (DUNE). The acronym for the entire project is LBNF/DUNE. While the
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“far” detector in South Dakota will be placed in space owned by SURF, DOE has leased the
physical space for this detector and its support facilities and has contracted with FRA/Fermilab to
operate this experimental facility with corresponding responsibilities for environment, safety,
health, and quality within this “FRA Leased Space”. Thus, this RPP applies to radiological
activities conducted by FRA/Fermilab in this space. This statement does not preclude applicability
of this RPP to other work spaces managed on behalf of FRA for the Department of Energy in

locations other than the physical site in Illinois designated as the Fermilab site.

It is appropriate to review the magnitude of radiological hazards at Fermilab that were taken into
account in developing this RPP. These radiological conditions are continually monitored by the
radiological control organization to promptly detect deviations from normal conditions.
Conditions are evaluated through review of surveys, dosimetry reports and special radiological
measurements. Fermilab’s integrated safety management system (ISMS) also provides a useful
tool for the periodic evaluation of radiological protection and radiological condition, commonly in
coordination with associated reviews with other environment, safety, and health disciplines. New
projects, programs and experiments are reviewed for radiation safety concerns throughout their
development. Occupational exposures at Fermilab are maintained considerably lower than the
limits set forth in 10 CFR Part 835. It is improbable that occupational workers, visitors, minors, or
pregnant workers could exceed the limits prescribed in the regulation, based on exposure histories
at Fermilab and the nature of the activities of such individuals at Fermilab. Within the present
scope of Fermilab's radiological operations, it is difficult to formulate any plausible scenario in
which Fermilab would authorize a planned special exposure as defined by 10 CFR Part 835. It is
equally difficult to conceive of any credible emergency scenario in which rescue and recovery
operations would result in a significant exposure to radiation. There have never been any nuclear
facilities on the Fermilab site. Furthermore, there are no plans for such facilities at Fermilab and

thus occupational radiation protection provisions for nuclear facilities are not included in this RPP.

Fermilab does not have any identified routine tasks that necessitate periodic monitoring for internal
exposures. It may, however, be possible for an individual to receive an uptake of radioactivity
under infrequent circumstances, examples of which include the machining of radioactive materials,
work with potentially contaminated fluids, and exposure to airborne radioactivity; or certain types
of accidents, such as a broken sealed source encapsulation. There are no identified circumstances
under which a minor, a member of the public, or a declared pregnant worker would be receiving
an internal exposure under ordinary operating conditions. There are no occupied areas at Fermilab
in which, under typical conditions, airborne radioactivity presents a hazard requiring specific

control measures. Hence, neither real-time air monitoring nor air sampling are generally

October 2018 Page 4



FERMILAB RADIATION PROTECTION PROGRAM
October 2018

performed, except as needed for particular conditions well identified in advance by radiation
protection and operational staff members. In general, there are few internal exposures which need
to be incorporated into the total effective dose of any worker. The established vigorous survey and
monitoring continues to assure that surface contamination levels remain small, consistent with

conditions present throughout the life of the Laboratory.

Fermilab has limited beta-gamma contamination and essentially no alpha contamination. The
probability of having both forms of contamination simultaneously is extremely small. When
contamination is found, decontamination is the preferred course of action and the buildup of
contamination in the workplace is thus rendered unlikely. The control of removable radioactivity
is achieved by containing contamination at the source or eliminating it entirely. Fermilab has no
areas with fixed contamination. Given the nature of Fermilab activities and past experience,
Contamination Areas are somewhat rare and it is much more unlikely that contamination would
exist in such quantity as to create a High Contamination Area. Only in rare circumstances does an

individual receive skin contamination at Fermilab.

Should the program of Fermilab be modified in the future in a way that encompasses significant
decontamination and decommissioning activities, the need for additional monitoring of
contamination levels and internal exposures will be evaluated and implemented proactively to

assure compliance with requirements.

Fermilab ALARA Statement
ALARA is an approach to radiological protection to manage and control exposures (individual and

collective) to the work force and the general public to be As Low As Reasonably Achievable.
ALARA is not a dose limit, but is a philosophy for devising processes, procedures and operations
so as to maintain doses within applicable limits and as far below them as can be reasonably

achieved.

It is the policy of Fermilab to conduct its activities in such a manner that worker and public safety,
as well as protection of the environment, is given high priority. Fermilab management is
committed to maintaining risks to safety, health, or the environment that are associated with
ionizing radiation or radioactivity at levels that are ALARA in all laboratory activities. Both
individual and collective exposures, be they to laboratory workers, visitors, or members of the
public, shall be maintained within appropriate regulatory limits and as far below them as social,
technical, economic, practical and public policy considerations permit. Participation in the
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ALARA Program is required of all Fermilab divisions, sections, and centers that perform

radiological work.

The ALARA Program addresses such areas as (1) establishment of goals, (2) training, (3) plans
and procedures, (4) assessments, (5) optimization methodology, (6) design review, (7) conduct of
radiological work, and (8) records. Details regarding each of these general areas are provided as
the requirements of 10 CFR Part 835 are addressed.
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