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SUMMARY OF CHANGES

The manual implements updated requirements and procedures for organizations using the USAF
Personnel lonizing Radiation Dosimetry Program. Major changes include required monitoring
for certain radiation workers based on job description based on their potential for and for anyone
who is likely to exceed an external dose of 100 mrem or 2% of the annual limits of intake (ALI).
This manual requires all pregnant radiation workers to be monitored throughout their gestation
period. It clarifies the bodily placement of specific types of dosimeters and addresses procedures
for the assignment of administrative doses. The manual also clarifies the management of
electronic personnel dosimeters in regards to use and calibration oversight. Dosimetry program
checkilists, references and definitions have been updated.
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Chapter 1
INTRODUCTION

1.1. Objective. This manual describes procedures essential for successful operation of the
USAF Personnel lonizing Radiation Dosimetry Program (hereafter referred to as the Dosimetry
Program), particularly at base level. It documents the implementation of external and internal
radiation monitoring policies established in Title 10, Code of Federal Regulations, Part 20 (10
CFR 20) and AFI 48-148, lonizing Radiation Protection. In addition, this manual provides
information to assist the Installation Radiation Safety Officer (IRSO) and Thermoluminescent
Dosimetry (TLD) Program Monitor in managing their dosimetry program.

1.2. Purpose. This manual establishes the requirements and procedures for organizations using
the Dosimetry Program to monitor personnel occupational exposures to ionizing radiation. This
manual also establishes the basic procedures for personnel who have occupational exposures to
radiation. Examples of occupational exposures include exposures that occur during the operation
of x-ray equipment or during response to a radiological or nuclear accident or incident.
Occupational exposures do not include exposures resulting from naturally occurring background
radiation (whether cosmic or terrestrial sources) or exposures received as a patient undergoing
medical diagnosis or treatment. The Dosimetry Program is designed to monitor, when necessary,
occupational radiation exposures. All Dosimetry Program monitoring results are maintained
permanently in the USAF Master Radiation Exposure Registry (MRER), which is maintained by
the USAF School of Aerospace Medicine, Analytical Services Division (USAFSAM/OEA).

1.3. Program Eligibility. Personnel eligible to participate in this program include:

1.3.1. Military and civilian Air Force, Air Force Reserves and Air National Guard
occupational radiation workers who require personnel radiation dosimetry monitoring as
identified by the IRSO. Air Force dosimetry services may be provided to contractor
personnel if the contract states these and other occupational medicine services will be
provided.

1.3.2. Military and civilian occupational radiation workers of other Department of Defense
(DOD) agencies. Under terms of agreements between USAFSAM/OEA and the Radiation
Dosimetry Centers of DOD sister services or agencies, all personnel monitoring results for
individuals in this category will be stored in the USAF MRER and may be reported to the
responsible Service or Agency dosimetry center.

1.3.3. Occupational radiation workers employed by federal, state, or local government
agencies outside DOD. These individuals may receive personnel monitoring from
USAFSAM/OEA on a fee-for-services basis under terms of agreements between
USAFSAM/OEA and their agency radiation safety office.

1.4. Overview of Routine Operations.

1.4.1. General. The Dosimetry Program is operated at the base level by the IRSO (usually a
Bioenvironmental Engineer (BE), a Senior BE Noncommissioned Officer, or a qualified
civilian employee) and a designated TLD Program Monitor, usually a BE Technician, (Air
Force Specialty Code [AFSC] 4BOX1) or qualified civilian employee. The IRSO identifies
personnel to be monitored, determines how many administrative areas are needed to cover
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the entire base, assigns a letter or number to designate those areas, determines the monitoring
frequency (monthly, quarterly, or semi-annually), and provides this information to
USAFSAM/OEA. Each installation is assigned a unique base code that is used to identify
the base in all Dosimetry Program records. USAFSAM/OEA registers individuals into the
program according to their base code. USAFSAM/OEA separates each base dosimeter issue
into the designated monitoring areas and issues TLDs and extremity dosimeters for either a
monthly, quarterly, or semi-annual monitoring period as specified by the IRSO. At the end
of the monitoring period, the TLD Monitor retrieves issued dosimeters and issues a new set
of dosimeters to the monitored individuals. The TLDs are removed from the whole body,
collar, and neutron hangers and are placed into the shipping tray (if one was supplied). The
TLDs and extremity dosimeters are packaged and returned to USAFSAM/OEA for
processing. Dose equivalent reports are forwarded to the IRSO for review, to confirm that
the values reported are appropriate for the individual and the monitoring period and for use in
managing the installation-level radiation safety program. This cycle is repeated until the
IRSO removes the individuals from the program, cancels monitoring for that area, or the
individual leaves the work area through a permanent change of station, separation, or
retirement.

1.4.2. Who is Monitored. Detailed guidance for individuals requiring monitoring is
contained in AFI 48-148. In general, monitoring is required for certain radiation workers
based on job description and their potential for and for anyone who is likely to exceed an
external dose of 100 mrem or 2% of the annual limits of intake (ALI). Individuals who work
with unsealed radioactive sources and are at risk of obtaining an internal exposure greater
than 2% of the ALI will be also included in a bioassay program (see paragraph 4.7).
Pregnant radiation workers are to be monitored throughout their gestation period. It is
important to remember that the decision to enroll individuals in the monitoring program is
made by the IRSO.

1.4.3. Area Control Dosimeters. USAFSAM/OEA provides area control dosimeters for each
radiation exposure area and dosimeter type worn in that area. Area control dosimeters are
used to measure background radiation accumulated during transit or storage of dosimeters
and are handled in the same manner as the dosimeters issued to individuals. To provide an
accurate measurement of an individual's occupational dose, the dose assessed using a five-
year average daily background of control dosimeters is subtracted from the dose recorded on
the issued dosimeter. Use of a five-year average daily background ensures accurate
background subtraction for late returned badges. An area control dosimeter shall never be
used for monitoring an individual. The area control dosimeter is always maintained in the
TLD storage rack or designated TLD storage area used for issued dosimeters when they are
not being worn. Area control dosimeters must be returned to USAFSAM/OEA at the end of
the monitoring period along with the dosimeters issued during the monitoring period. Each
area must have a control dosimeter for each dosimeter type (e.g., one whole body dosimeter,
one neutron dosimeter, one extremity dosimeter).

1.4.4. Storage of TLDs. Any dosimeter, when not being worn, must be stored with its
associated control dosimeter on a dosimeter storage rack or in a storage area designated by
the IRSO. The storage area must be as free from radiation sources as possible and away from
excessive heat or moisture. Dosimeters are to be used only in the designated work area.
They are not to be stored in/on an individual's desk or placed onto the dashboard of a
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vehicle. Proper control and storage of dosimeters is important to ensure the dosimeters are
not tampered with, can be returned for processing, and can provide a dose representative of
the working environment. Improper storage adversely affects the accuracy of dose
assessment and may result in a need for an exposure investigation by the IRSO.

1.4.5. Extra (Spare) Dosimeters. USAFSAM/OEA provides extra (spare) dosimeters with
each routine shipment. When a new person is identified as requiring monitoring, the
individual needs to be added to the Dosimetry Program. Instead of waiting for a TLD or
extremity dosimeter to be issued from USAFSAM/OEA, extra dosimeters can be used to
allow the individual to immediately start working. When using extra dosimeters, the
Dosimetry Assignment Data Form (RDL Listing 1523) must be properly annotated to
provide all necessary information for USAFSAM/OEA to register the individual in the
Dosimetry Program. All extra dosimeters, whether issued or not, are to be returned to
USAFSAM/OEA at the end of the monitoring period. There is no preprinted wear location
on RDL Listing 1523 for extra dosimeters. The wear location must be designated when the
dosimeter is issued. Customers may request an increase in their quarterly issue to maintain
enough extra TLDs for emergency response operations. TLDs that are requested for this
purpose must be handled in a manner consistent with all personnel TLDs. Should the spare
TLD be issued to personnel for emergency response, that information should be annotated on
the RDL Listing 1523.

1.4.6. Returning Dosimeters for Processing

1.4.6.1. Routine dosimeter shipments shall be postmarked for shipment by the 10th
calendar day following the end of the monitoring period. (T-2) All shipments shall be
accompanied by the “Returning Dosimeters Checklist”, Attachment 4. (T-2)

1.4.6.2. Exchange dosimeters from previous monitoring period for dosimeters from the
current monitoring period to include Area Control, Personnel, and Spare TLDs. Check
all dosimeters to be shipped against the current version of the Radiation Dosimetry
Laboratory Electronic (RDL) Listing 1523 and ensure that all "Not Returned" dosimeters
are indicated on the RDL Listing 1523 by typing NR, TDY, or Lost, in the Comment
Field. Dosimeters used in Special Surveys must be designated as such on the RDL
Listing 1523 and the physical location identified in the Comment Field. (T-2) The RDL
Listing 1523 must be reviewed by IRSO or Alternate IRSO and all changes to the RDL
Listing 1523 must be submitted and reviewed by the RDL prior to shipping the
dosimeters. (T-2) Discard all labels in a manner designed to ensure that privacy act
information is handled properly. Exception: Late Return dosimeters should be
accompanied with the original dosimeter labels supplied by the RDL to facilitate
tracking upon receipt.

1.4.6.3. Dosimeters must be screened with radiation monitoring instrumentation (capable
of alpha and beta measurements) to ensure no exterior contamination is present before
shipping. (T-2) Please refer to the “Addendum to the Bioenvironmental Engineer’s Guide
to lonizing Radiation: Appendix F Installation-Level Internal Dosimetry Program”.

1.4.6.4. Dosimeters must be separated by monitoring periods and clearly identified. (T-2)
Dosimeters designated for Special Surveys may be returned with the routine shipment;
however, they must be placed in separate sealable plastic bags, e.g. Ziploc®, and clearly
identified. (T-2)
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1.4.6.5. Place all extremity dosimeters in sealable plastic bags. (T-2)

1.4.6.6. If a Panasonic TL dosimeter tray is provided by the RDL, the dosimeters must
be placed into shipping tray appropriately: upright, secured with rubber bands, and placed
in plastic sleeves (if provided by the RDL) and returned. (T-2) If a Panasonic TL
dosimeter tray is NOT provided by the RDL: all dosimeters must be separated by
monitoring periods, placed into sealable plastic bags, and the monitor period clearly
identified on the bag. (T-2)

1.4.6.7. If the dosimeters were received in a single, double or triple tray type box, the
original shipping box (single, double, or triple) must be used to return the dosimeters. (T-
2) If the RDL DID NOT ship your TLDs in a single, double, or triple tray type box, an
appropriate shipping container must be used to ensure they are protected and returned in
an orderly manner. (T-2) Note: Letter style (paper) envelopes are NOT acceptable. The
contents of the package must be secured by adding bubble wrap (as required) and the
shipping container properly sealed. (T-2) Note: Bubble wrap is the only approved
packing material. A "CAUTION" label provided by the RDL should be attached to the
shipping container next to the address label and on the reverse side of the container.
Note: The RDL will provide additional “Caution” labels at the request of the customer.
(T-2)

1.4.6.8. The package must be shipped by the most expeditious and traceable means, e.g.,
FedEx, Certified Mail, UPS, or DHL and addressed to: (see Figure 1.1) (T-2)

Figure 1.1. Address.

USAF Radiation Dosimetry Laboratory
2510 Fifth St, Area B

Building 0840 Room W 329
Wright-Patterson AFB, OH 45433-7913

Note: Dosimeters should not be shipped on Friday nor should they be marked for Saturday or
other after-duty hours delivery.

1.4.7. Returning Electronic Personal Dosimeters (EPDs) for Calibration

1.4.7.1. Remove all batteries from the EPDs prior to packaging and dispose of them
properly in accordance with your installations established protocols. (T-2)

1.4.7.2. All EPD shipments shall be packaged to ensure that the devices are not damaged
during transportation. (T-2) The contents of the package must be secured by adding
bubble wrap (as required) and the shipping container properly sealed. (T-2)

1.4.7.3. A memorandum for record must be included with each shipment providing, as a
minimum, the following information: (T-2)

1.4.7.3.1. Total number of EPDs within the package.

1.4.7.3.2. Serial Number of each EPD contained within the package.

1.4.7.3.3. The Installation/Unit having ownership of the EPDs.

1.4.7.3.4. How each EPD is used by the Installation/Unit (e.g., Readiness, NDI, etc.).
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1.4.7.3.5. The physical mailing address for the return of the EPDs post-calibration.
Note: The RDL uses FedEx for return shipments whenever possible. FedEx
cannot ship to an APO, please contact the RDL for more information.”

1.4.7.4. Packages sent to USAFSAM/OEA should be shipped by the most expeditious
and traceable means to the address listed in section 1.4.6.8.

1.5. Additional Guidance.

1.5.1. Investigation Action Levels (IALs). To ensure doses are maintained As Low As
Reasonably Achievable (ALARA), IALs defined by the IRSO should not be lower than the
analytical system's lower limit of detection (LLD). USAFSAM/OEA has determined the
appropriate LLD for dosimeters issued to field operations to be 0.1 mSv [10 millirem
(mrem)]. External radiation doses less than the LLD are assigned as zero in the MRER. The
IAL, or the dose equivalent value or radionuclide intake activity, should be set by the IRSO.
These levels require further investigation when exceeded. IALs are normally tailored to each
using section’s historical dosimetry data in order to promptly identify and correct adverse
trends.

1.5.2. Special Studies. Installations often use TLDs to conduct area surveys and for other
special studies not directly measuring the radiation dose to uniquely identified individuals
(see paragraphs 7.4 and 7.5). USAFSAM/OEA will supply appropriate dosimeters and
associated controls as required to support special studies. Note: Issued whole body
dosimeters are not to be used for this purpose.

1.5.3. Dosimetry for Visitors. Visitors entering high radiation areas [0.1 rem (1 mSv) in 1
hour at 30 cm from the radiation source or at 30 cm from any surface that the radiation
penetrates] and very high radiation areas [500 rads (5 Gy) in 1 hour at 1 m from a radiation
source or at 1 m from any surface that the radiation penetrates] are required to be monitored.
Visitors who may receive a dose exceeding 10% of public dose limits should be afforded
monitoring (see paragraph 7.3). This can be accomplished by issuing TLDs or Electronic
Personnel Dosimeters (EPDs). The extra TLDs, provided with each TLD shipment may be
issued for monitoring visitors entering radiation areas. All TLDs issued for this purpose
should be annotated on the RDL Listing 1523 to include the required personnel information.
Visitors who are issued TLDs or have a non-zero dose measured on a self-reading dosimeter
must be registered in the Dosimetry Program for the monitoring period in which the visit
occurred. If a visitor's dose is measured with a self-reading dosimeter, the local IRSO is to
be notified and any non-zero dose results must be forwarded to USAFSAM/OEA in writing
by the IRSO for inclusion in the MRER. Only self-reading dosimeters having a current
calibration in accordance with Precision Measurement Equipment Laboratory (PMEL)
requirements may be used for this purpose.

1.6. Non-routine Operations (Emergency, Contingency & Weapons of Mass Destruction
[WMD] Response Actions).

1.6.1. In general, the processes and procedures in this manual will be used for all radiation
related deployments or emergencies.

1.6.2. Electronic Personnel Dosimeters (EPD) are incorporated in installation response plans
and use of these devices is outlined in paragraph 3.3.
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Chapter 2
RESPONSIBILITIES

2.1. Deputy Secretary of the Air Force (Environment, Safety and Occupational Health
(SAF/IEE)) Provides oversight for all Air Force policy related to environment, safety, and
occupational health.

2.2. The Surgeon General (HQ USAF/SG). Provides guidance for operating the Dosimetry
Program and ensures the program complies with federal rules and regulations, DOD and Air
Force policy, emergency response requirements, military deployment requirements and accepted
scientific practice.

2.3. Commander, Air Force Materiel Command (HQ AFMC/CC), through Command
Surgeon Air Force Materiel Command (HQ AFMC/SG). Implements the Dosimetry
Program. USAFSAM/OEA provides operational control.

2.4. Commander, 711th Human Performance Wing (711th HPW/CC). Provides and
maintains the facilities and personnel to conduct external dosimetry, bioassay analyses, and
internal dose calculations. (T-1)

2.5. Commander, US Air Force School of Aerospace Medicine (USAFSAM/CC), through
USAFSAM/OEA.

2.5.1. Establishes and maintains accreditation for the Dosimetry Program through the
National Voluntary Laboratory Accreditation Program (NVLAP) administered by the
National Institute of Standards and Technology (NIST) in the following categories at a
minimum:

2.5.1.1. Whole body dosimeters. Low and high-energy photons (protection and accident
ranges), beta particles, neutrons, and mixtures (ANSI/HPS N13.11-2009 performance test
categories I-V, inclusive).

2.5.1.2. Extremity dosimeters. Low and high-energy photons, beta particles (ANSI/HPS
N13.32-2008 performance test categories I-C, 1I-A, 111, and IV-A).

2.5.1.3. Neutron dosimeters. High-energy photons and neutrons (ANSI/HPS N13.11-
2009 performance test categories Il and V).

2.5.2. Provides, processes and analyzes NVLAP accredited TLDs for external monitoring of
personnel identified by the IRSO meeting the criteria in Chapter 1, paragraph 1.3 and AFI
48-148.

2.5.3. Prepares and provides reports, listings or other documentation as may be necessary to
ensure IRSO has information necessary to effectively administer the installation-level
program.

2.5.4. Provides 24 hour per day on-call technical assistance to the IRSO, or other individuals
as may be appropriate, on external radiation dosimetry and program operations.

2.5.5. Ensures all internal and external dosimetry results are incorporated into the MRER.

2.5.6. Briefs the USAF Radioisotope Committee quarterly on program status and statistical
trends for the previous quarter.
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2.5.7. Provides a written annual summary report and briefing to the USAF Radioisotope
Committee at the 2nd quarter meeting which details program status and statistical trends for
the previous calendar year.

2.5.8. Establishes and maintains a dosimetry record system to conform to the record keeping
requirements of Title 10, Code of Federal Regulations, Part 20, Section 2106 (10 CFR
20.2106).

2.5.9. Ensures recording of non-occupational radiation doses delineates these records from
occupational radiation doses via database codes and/or fields.

2.5.10. Refers radon issues and inquiries to the appropriate OPR as outlined in AFI 48-148,
lonizing Radiation Protection, and paragraph 5.3.

2.5.11. Establishes and operates the deployable Air Force Radiation Assessment Team
(AFRAT) which provides an external ionizing radiation dosimetry capability to support
normal and contingency operation ionizing radiation monitoring requirements.

2.6. Commander, USAFSAM/CC, through the Analytical Services Division
(USAFSAM/OEA).

2.6.1. Establishes and maintains comprehensive radioanalytical capability necessary to
assess potential internal deposition of radioactive material for Air Force personnel.

2.6.2. Processes and analyzes bioassay samples in accordance with scientifically established
and approved analytical procedures.

2.6.3. Ensures bioassay analysis and dose assessment, RSO approval, and entry of dose of
record into MRER.(T-1)

2.6.4. Maintains internal dosimetry records in accordance with the record keeping
requirements of 10 CFR 20.2106.

2.6.5. Provides on-call technical support to the IRSO or other field activities, as may be
appropriate, on internal bioassay requirements and methods.

2.6.6. Provides notice to base bioenvironmental engineer/IRSO whenever changes to
procedures, algorithms, or analytical methods may result in change to baseline results or
impact data quality.

2.6.7. Ensures results are entered into the appropriate Occupational Health Management
Information System (OH-MIS), when available.

2.7. Installation Commander through the IRSO. Ensures occupational radiation exposure
received by installation personnel is kept below all applicable standards and ALARA and, when
monitoring is provided or required, is properly assessed and documented.

2.8. Medical Treatment Facility (MTF) Commander (or equivalent).

2.8.1. Recommends to the installation commander when personnel need to be relieved from
duties that could involve further radiation exposure. This will occur when the MTF
commander determines the individuals have been, or are likely to be, exposed to ionizing
radiation in excess of limits specified in 10 CFR 20 and AFI 48-148. The guidance in AFI
48-148 will be used for major nuclear accidents, terrorist attacks, and combat operations.
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2.8.2. Accomplishes tests, as may be necessary, to medically evaluate an individual’s
exposure to radiation in the event of a potential overexposure.

2.8.3. If the IRSO is assigned from the BE office, the Medical Group Commander will make
the IRSO available to support the installation program and ensures the IRSO is properly
qualified and trained to perform radiation safety duties.

2.8.4. Ensures declared-pregnant individuals working in potential occupational radiation
exposure environments are referred to the IRSO for enrollment in the Dosimetry Program on
a monthly monitoring frequency. Note: Declared pregnant individuals referred to the
IRSO will be placed on a monthly badge exchange frequency (see paragraph 6).

2.9. BE/ IRSO.

2.9.1. Conducts the Dosimetry Program at base level per AFI 48-148 and this manual. Note:
In some cases program management may be assigned to other offices and individuals
depending on the organizational structure and the availability of suitable radiation
expertise.

2.9.2. Determines that individuals and work areas meet one or more of the monitoring
conditions specified in paragraph 1.3.

2.9.3. Determines the type of external monitoring required (i.e., body, head, extremity,
beta/gamma/neutron), the length of the monitoring period, and the type and scope of any
bioassay procedures (e.g., urine sampling, fecal sampling, etc).

2.9.4. Requests records of an individual’s prior occupational radiation dose in accordance
with (IAW) 10 CFR 20.2104, at the time an individual registers in the Dosimetry Program.

2.9.5. Upon referral from Public Health (PH):

2.9.5.1. Conducts workplace evaluation and exposure assessment for pregnant
employees.

2.9.5.2. Notifies PH of the scope of the radiation hazard and any recommended duty
restrictions.

2.9.5.3. Ensures that pregnant Air Force military radiation workers and declared
pregnant civilian Air Force employees are enrolled into the Dosimetry Program and
placed on a monthly monitoring schedule, as required (see paragraph 6).

2.9.5.4. Ensures that pregnant radiation workers already enrolled in the Dosimetry
Program and meeting the above criteria are placed on a monthly badge exchange
frequency.

2.9.5.5. Approves dosimeter storage locations.

2.9.6. Briefs personnel enrolling in the Dosimetry Program on the following:
2.9.6.1. Proper wear and storage of TLDs.
2.9.6.2. Procedures for collecting any required bioassay samples.

2.9.6.3. Hazards associated with ionizing radiation and methods to keep their exposure
ALARA.

2.9.6.4. Additional briefing requirements for female radiation workers:
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2.9.6.4.1. Hazards associated with exposure to ionizing radiation during pregnancy.

2.9.6.4.2. Their responsibility to report to PH as soon as possible following
confirmation of pregnancy, and the need to be placed on a monthly dosimeter
exchange frequency.

2.9.7. Ensures Air Force personnel being monitored by organizations other than
USAFSAM/OEA or having bioassay samples analyzed by organizations other than
USAFSAM/OEA are aware of the requirement to provide copies of any monitoring results to
the IRSO. The IRSO will forward copies to USAFSAM/OEA. (T-3)

2.9.8. Establishes a program for monitoring visitors.

2.9.9. Reports and investigates abnormal and overexposures per this manual (see Chapters 9
and 10).

2.9.10. Requests priority processing from USAFSAM/OEA for dosimeters issued to
pregnant workers or used in planned special exposures.

2.9.11. Maintains and reviews forms and listings received from USAFSAM/OEA to ensure
accuracy and completeness and promptly notifies USAFSAM/OEA of any changes as may
be appropriate.

2.9.12. Provides and reviews a copy of the Cumulative Occupational Exposure History to
lonizing Radiation (AF Form 1527-1) to each person monitored (for more detail see
paragraph 4.6.5).

2.9.13. Serves as the OPR for all contingency EPDs on the installation. Will collect and
ensure that all contingency EPDs are calibrated annually. The IRSO will maintain all EPD
readers on the installation. Ensures at least one thermoluminescent dosimeter (in addition to
the EPD) per individual in a co-located group of responders—either whole body or whole
body and neutron depending on the type of radiation potentially present.

2.9.14. Ensures first responders are knowledgeable of dose guidance in AFI 48-148.

2.10. Public Health Office (PH). Assists preparation of a pregnancy profile based upon
physician recommendations and BE/IRSO occupational and environmental health risk
assessment (including radiation exposure).

2.11. Unit Commander with Individuals in the Dosimetry Program.

2.11.1. Ensures the unit implements all the requirements of this manual. Additional
references may be found in Attachment 4.

2.11.2. Ensures all personnel exposures are always below established limits and are
ALARA.

2.12. Supervisor of Individuals in the Dosimetry Program.
2.12.1. Ensures all personnel exposures are below established limits and are ALARA.

2.12.2. Ensures dosimeters are properly worn, handled and secured when worn or not in use
per this AFM. This includes utilization of the control board and control badge.
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2.12.3. Refers newly assigned personnel and visitors who will enter into an area requiring
TLDs to the IRSO for entry into the Dosimetry Program prior to starting work involving
occupational exposure to ionizing radiation.

2.12.4. Promptly refer pregnant military personnel and declared-pregnant civilian personnel
to:

2.12.4.1. PH for establishment of a pregnancy profile and
2.12.4.2. IRSO for placement into the monthly monitoring program.

2.12.5. Reviews the Occupational Radiation Exposure Report (Current) (RDL Listing 1499)
and associated IRSO comments and takes necessary action to address errors or possible
adverse trends.

2.12.6. Maintains RDL Listing 1499 and provides dosimetry results to personnel upon
request. Forms are maintained until the IRSO has distributed the AF Form 1527-1 or
Cumulative Occupational Exposure History to lonizing Radiation (AF Form 1527-2) to
individuals covering the same monitoring period.

2.12.7. Cooperates in the assessment of assigned administrative doses due to loss, stolen,
destroyed, or otherwise unaccountable personnel dosimeters.

2.13. Individual Participants in the Dosimetry Program.

2.13.1. Ensure personnel exposures are below established standards and are ALARA.

2.13.2. Provide the IRSO with all relevant personal dosimetry information. Such
information includes, but is not limited to, listing current or prior history of occupational
radiation exposure.

2.13.3. Review dosimetry results provided by USAFSAM/OEA via RDL Listing 1499, AF
Form 1527-1 and (or) AF Form 1527-2 promptly upon receipt and reports any errors noted to
the IRSO.

2.13.4. Comply with any requirements for bioassay sample collection.,

2.13.5. Cooperate in the assessment of assigned administrative doses due to individual loss,
stolen, destroyed, or otherwise unaccounted for personnel dosimeters.

2.13.6. Every female military member shall, on becoming aware that she is pregnant, notify
her workplace supervisor or primary care manager.

2.13.7. Female non-military members should notify their workplace supervisor or primary
care manager to ensure the safety of the fetus. Note: It is important to remember that a
civilian or non-military woman’s decision to declare her pregnancy is entirely
voluntary. It is the fundamental responsibility of the pregnant non-military worker to
decide when and if she will formally declare her pregnancy via a signed letter. If not
already enrolled in a monitoring program, the declared-pregnant non-military worker
may request to be enrolled in the Dosimetry Program at her discretion. If monitoring is
required, 1AW AFI 48-148 monitoring will be provided as a normal course of
employment and is not discretionary.

2.13.8. Properly use issued dosimeters per instructions provided by the IRSO and in this
manual. Disciplinary action may result for anyone who willfully engages in deliberate
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exposure, destruction, contamination, falsification or tampering with dosimeters, bioassay
samples, or records of dosimetry results.
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Chapter 3
DESCRIPTION OF AIR FORCE DOSIMETERS

3.1. Air Force Whole Body and Collar Dosimeters. Please refer to Attachment 3 for
additional technical and operational details. All AF personnel must wear USAFSAM/OEA
approved and calibrated dosimeters. Dosimeters other than the models listed in this
AFMAN must be approved by USAFSAM.

3.1.1. Panasonic UD-802 Whole Body Dosimeter and 820 Hanger Combination — “Smoke
Holder” (General Purpose Dosimeter). This general-purpose dosimeter is used to measure
radiation exposures to the whole body. The dosimeter is sensitive to beta, gamma, x-ray, and
neutron radiation. It must be worn by all personnel enrolled in the Dosimetry Program
regardless of other type(s) of dosimeters worn. Exceptions to this wear policy exist, but need
to be coordinated through USAFSAM/OEA. If specialty dosimeters such as the collar or
extremity dosimeters are not worn, the whole body dosimeter will also be used to determine
dose equivalents for the head, lens of the eye, and extremities. This dosimeter is clipped on
outer clothing in the front part of the body below the neck and above the waist. When worn
with a collar dosimeter, the whole body dosimeter is always worn underneath any lead
apron. When worn without a collar dosimeter and a lead apron is worn, the whole
body dosimeter is worn on the individual’s collar, outside any protective shielding.
When a whole body dosimeter is not being worn, it is stored with the area control
dosimeter. RDL Listing 1523 designates this wear location as "BODY."

Figure 3.1. Typical UD-802 Whole Body Dosimeter in Smoke (Clear) Hanger.

3.1.2. Panasonic UD-802 Collar Dosimeter. A collar dosimeter is the primary device used to
evaluate exposures to the head and lens of the eye and, when applicable, to facilitate
calculating the effective dose equivalent under the special monitoring circumstances
described in Chapter 4. Consideration for wearing this dosimeter should be given to
individuals engaged in fluoroscopic examinations, in the operation of portable medical x-ray
equipment, in performing cardiac catheterizations, or who otherwise may wear protective
lead aprons and for whom the whole body dosimeter may not provide an accurate assessment
of dose to the head, neck, or lens of the eye. The collar dosimeter is always worn outside
any shielded protective covering. The collar dosimeter may be placed in a red hanger to
facilitate verification of proper placement while worn in conjunction with a whole body
dosimeter; however, if the collar dosimeter is the only dosimeter used then it shall be placed
in the standard smoke hanger. A collar dosimeter should be worn as near to the thyroid as
possible to determine the unshielded exposure to the head and lens of the eye. When a collar
dosimeter is not being worn, it is stored with the area control dosimeters. RDL Listing 1523
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designates this wear location as "COLL." The IRSO should contact USAFSAM/OEA for
guidance in other circumstances such as a desire to provide collar dosimetry service.

3.1.3. Panasonic UD-802 Whole Body Dosimeter/811 Hanger Combination - “Amber
Hanger” (Neutron Dosimeter). This dosimeter/hanger configuration is a specialized design
that provides enhanced capability to measure doses due to exposure to neutrons. This is
accomplished by the incorporation of a cadmium filter into the hanger. The cadmium filter
improves the dosimeter’s response to the wide range of neutron energies that may be
operationally encountered. A neutron dosimeter is the primary device for determining the
neutron dose equivalents to the whole body. The neutron dosimeter is never worn without
a whole body badge. Since the neutron dosimeter is an albedo device (i.e., it uses the
scattered neutrons from the user's body to determine the dose equivalent), it must be worn
flat against the body, at the midsection of the individual, with the back of the dosimeter next
to the body. Note: The back of the dosimeter is clearly indicated by the presence of a
pre-printed identification label. When a neutron dosimeter is not being worn, it is stored
with the area control dosimeters. RDL Listing 1523 designates this wear location as
"NBOD."

Figure 3.2. Typical UD-802 Dosimeter in Amber Hanger.

3.2. Air Force Extremity Dosimeters. Please refer to Attachment 3 for additional technical
and operational details. All AF personnel must wear USAFSAM/OEA approved and
calibrated dosimeters. Dosimeters other than the models listed in this AFMAN must be
approved by USAFSAM.

3.2.1. General Description. USAFSAM/OEA has characterized one extremity (ring)
dosimetry system — the “EXT-RAD”, developed by Thermo Electron Radiation
Measurement and Protection. The EXT-RAD system is an active phosphor chipstrate
assembled into sealed pouches and worn in band-aid style rings. The EXT-RAD dosimeter is
able to be cold sterilized. It is bar-coded, has human-readable identity and is reusable. The
extremity dosimeter is the primary device to evaluate exposures to the hand and forearm of
an individual. The extremity dosimeter is never worn without a whole body dosimeter.
The ring should be worn on the finger that will receive the highest dose of radiation from the
source and must be oriented so that the circular indentation is facing the radiation source. If
the extremity dosimeter is worn with leaded gloves, it is worn under the shielded gloves.
When an extremity dosimeter is not being worn, it is stored with the area control dosimeters.
RDL Listing 1523 designates this wear location as "RING".

3.2.2. Extremity Dosimeter Response at Nonstandard Beta Energies. The dose calculation
algorithms for the single element extremity dosimeter (EXT-RAD) do not automatically
compensate for exposures to beta radiation at energies other than those used to characterize
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the dosimeter (i.e., 0.556 MeV “°Sr/*°Y and 0.267 MeV ?*TI). Note: Because of this
inherent limitation in dosimeter design, it is important that the customer advise
USAFSAM/OEA of the type and energy of beta radiation for which the dosimeter is to
be evaluated so that appropriate correction factors can be applied.

Figure 3.3. EXT-RAD "band-aid" Chipstrate Extremity Dosimeter.

Figure 3.4. EXT-RAD Extremity Dosimeter in Use.
y

/

v A’ﬂ
F N

" 4

3.3. Air Force Electronic Personnel Dosimeters (EPDs). All AF personnel must wear
USAFSAM/OEA approved and calibrated dosimeters. Dosimeters other than the models
listed in this AFMAN must be approved by USAFSAM. The use of these dosimeters is
reserved for special circumstances such as emergency response and selected Occupation Codes.
Contact USAFSAM/QOEA for further guidance prior to issue or use of this technology. Note:
Currently USAFSAM/OEA is recommending these units as supplemental dosimetry to be
used in conjunction with the TLD system.

3.3.1. When the Thermo Electron Mark 2 and N2 are used to assess dose to personnel those
dose records must be provided to USAFSAM/OEA by the IRSO using the EPD Dose
Processing Worksheet for inclusion in the MRER. (T-2) USAFSAM/OEA can issue EPDs to
individual personnel on a case-by-case basis, please contact them for guidance/more
information.

3.3.2. USAFSAM/OEA will conduct all calibrations of Thermo Electron Mark 2 and N2
EPD technology in use within the AF.
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3.3.2.1. EPDs used for First Responder Teams or other emergency responders as
outlined in AFI 10-2501, Air Force Emergency Management (EM) Plans and Programs,
require calibration on an annual basis

3.3.2.2. EPDs used for personnel monitoring on a regular basis will require a six-month
calibration cycle.

3.3.3. Thermo Electron’s Electronic Personal Dosimeter — Mk2. The EPD MKk2 is an
electronic dosimeter that detects, measures, and records beta and gamma radiation. The EPD
Mk2 detects radiation and processes it to give an indication of deep dose, shallow dose, and
the dose rate. This information is displayed to the user via an LCD display on the top of the
EPD. The EPD also has various dose and dose-rate alarms that can be set to alert the wearer
of a potential radiological hazard. Mk2 EPDs are preset by USAFSAM/OEA and should not
be adjusted by the end user. If custom alarm set-points are required, please contact
USAFSAM/OEA to create a profile for your installation.

3.3.4. Thermo Electron’s Electronic Personnel Dosimeter — EPD N2. The EPD N2 works in
the same way as the EPD MKk2, except it detects neutron and photon radiation instead of beta
and photon radiation.

3.3.4.1. N2 EPDs are currently used for WMD First Responders exclusively. These
EPDs are preset by USAFSAM/OEA and should not be adjusted by the end user.

3.4. EPD Support for Contingency Operations.

3.4.1. Definitions

3.4.1.1. Installation Radiological Response Operation — Any incident or accident that
poses a radiological threat to military personnel, ranging from exposure to depleted
uranium (DU) munitions, to the hazards posed by a potential terrorist use of improvised
nuclear devices (INDs), radiological dispersion devices (RDDs), or an accident or
incident in the nuclear stockpile. Additionally, historical commercial nuclear power plant
incidents indicate that accidents and/or malevolent use of radioactive material from
civilian sources is possible and may have direct impact on AF installations.

3.4.1.2. Contingency EPDs — A stockpile of EPDs maintained by the AF Personnel
lonizing Radiation Dosimetry Program that can potentially be assigned and shipped to
AF installations requiring surge support during a Radiological Response Operation.

3.4.2. Procedure

3.4.2.1. The IRSO will determine the number of personnel that must be monitored
utilizing EPDs during the Radiological Response Operation, as defined in 3.4.1.1 above,

3.4.2.2. The IRSO must make a determination that personnel monitoring cannot be
accomplished with the EPD inventory currently available on the installation.

3.4.2.3. The IRSO will determine the minimum number of EPDs required to augment the
available inventory based on the number of personnel to be monitored, the monitoring
period/frequency, and currently available EPD inventory.

3.4.2.4. The IRSO will submit, with a courtesy copy to their respective MAJCOM BE, a
written request to the ESOH Service Center including the analysis as described in 3.4.2.1
— 3.4.2.3 above.
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3.4.2.5. The ESOH Service Center will relay the request to the AF Radiation Dosimetry
Program Director (RDPD) or the Dosimetry Laboratory Technical Director (DLTD).

3.4.2.6. The RDPD and DLTD will process the request IAW established Operating
Instructions.

3.4.2.7. The AF Personnel lonizing Radiation Dosimetry Program will make every effort
to process all requests within 24 hours of notification.

3.4.2.8. The AF Personnel lonizing Radiation Dosimetry Program will, when available,
provide a means for the return shipment of the devices once the operation is complete.

3.5. EPD Use for Dose of Record.

3.5.1. General. EPDs read for dose at the installation level may be included within the USAF
Master Radiation Exposure Registry (MRER) and be covered by the USAF National
Voluntary Laboratory Accreditation Program (NVLAP) lonizing Radiation Dosimetry
Program.

3.5.2. Procedure. In order for the EPD dose to be included within the MRER and covered by
the USAF Radiation Dosimetry Program’s NVLAP Accreditation the following criteria must
be met

3.5.2.1. The EPD must have a valid calibration conducted by the USAF Radiation
Dosimetry Laboratory.

3.5.2.2. The EPD must be “read” and “zeroed” prior to being issued to another
individual.

3.5.2.3. The installation radiation safety officer or designee must complete and sign the
Electronic Personal Dosimeter Dose Processing Worksheet (EPDDPW) and submit same
to the AF Personnel lonizing Radiation Dosimetry Program. Please note: This form is
not meant to replace the procedure established for Assigned Doses. If an Installation
RSO wishes to assign a dose to monitored personnel utilizing dose information from an
EPD those may still be submitted through the radiation Dosimetry Web Application.

3.5.2.4. The EPDDPW is an interactive Adobe Acrobat form that allows the RSO or
designee to complete and digitally sign the document from any AF NIRPNET terminal.
The customer will click on each field and provide the required information. All fields
outlined in red are mandatory. An RSO signature is required on each form. Failure to
provide signed forms to the USAF Dosimetry Laboratory will prevent/delay processing
of the doses into the MRER. The EPDDPW can be found in Attachment 6.
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Chapter 4
CONDUCTING AN INSTALLATION-LEVEL DOSIMETRY PROGRAM

4.1. General. Detailed guidance on managing installation-level Dosimetry Programs is
contained in this chapter.

4.2. Monitoring Criteria. Eligible persons (see paragraph 1.3) shall be entered into the
Dosimetry Program based on the requirements of AFI 48-148.

4.2.1. Personnel monitoring may be provided to individuals not meeting any of the above
criteria if the IRSO determines that any of the following applies:

4.2.1.1. The type of radiation to which the individual could be exposed is detectable by
personnel monitoring equipment.

4.2.1.2. Provision of monitoring services would be helpful in demonstrating compliance
with ALARA.

4.2.1.3. Monitoring is desirable to evaluate potential exposure conditions to allay
concern.

4.3. Monitoring Period.

4.3.1. General. Most personnel enrolled in the Dosimetry Program have TLDs that are
exchanged quarterly. Factors necessitating more frequent exchange, i.e., monthly exchange,
might include prior exposure history of the unit for individuals performing similar duties,
prior exposure history of the individual beginning work as an occupational radiation worker,
the potential for accumulating radiation doses at a high or irregular rate, training of
individuals, etc. The appropriate exchange frequency for personnel dosimeters is determined
by the IRSO.

4.3.2. Normal Exchange Frequency.

4.3.2.1. Most occupational radiation exposure circumstances encountered within the
USAF can be adequately monitored by using dosimeters exchanged on a quarterly (i.e., 3
months) basis. Using quarterly monitoring periods generally provides optimum accuracy
for low dose rate environments.

4.3.2.2. Monitoring at shorter frequencies (e.g., monthly) may be appropriate under
special circumstances, as detailed below:

4.3.2.2.1. Occupational radiation workers who are pregnant (civilian workers must
declare their pregnancy) will be monitored monthly (see Chapter 6).

4.3.2.2.2. Certain operations having an exceptionally high radiation exposure
potential (e.g., greater than 1.25 rem per quarter) may necessitate a monthly exchange
frequency.

4.4. Determining Prior Occupational Dose.

4.4.1. In accordance with AFI 48-148 and 10 CFR 20.2104, individuals enrolled in
personnel monitoring programs should provide information regarding their current and past
history of occupational radiation exposure at the time of enroliment.
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4.4.2. For each individual who is likely to receive, in a year, an occupational dose requiring
monitoring, the IRSO shall:

4.4.2.1. Request the records of the occupational internal and external radiation dose that
the individual received during the current year.

4.4.2.2. Attempt to obtain the records of cumulative occupational radiation dose.

4.4.3. It is ultimately the individual’s responsibility to provide records of prior non-AF
occupational dose to the IRSO.

4.4.4. In complying with the requirements of this paragraph, the IRSO may:

4.4.4.1. Accept, as a record of the occupational dose that the individual received during
the current year, a written signed statement from the individual, or from the individual’s
most recent employer for work involving radiation exposure, that discloses the nature and
amount of any occupational dose the individual may have received during the current
year or

4.4.4.2. Accept, as a record of the cumulative radiation dose, an up-to-date AF Form
1527-2 obtained from USAFSAM/OEA if the individual certifies by signature that the
AF Form 1527-2 contains records of his or her complete radiation exposure history or

4.4.4.3. Accept, as a record of the cumulative radiation dose, an up-to-date Nuclear
Regulatory Commission (NRC) Form 4, Cumulative Occupational Exposure History, or
equivalent, signed by the individual and countersigned by an appropriate official (along
with office/title of responsibility: IRSO, supervisor, contract monitor, etc.) of the most
recent employer for work involving radiation exposure, or the individual’s current
employer; and

4.4.4.4. Obtain reports of the individual’s dose equivalents from the most recent former
employer for work involving radiation exposure or the individual’s current employer by
telephone, telegram, electronic media or letter. Written verification of dose data will be
requested if the authenticity of the transmitted report cannot be established.

4.4.5. The IRSO, as required by this chapter, shall take into account an individual’s prior
exposure history and ensure any additional occupational radiation exposure received as a
result of USAF or concurrent moonlighting operations does not exceed allowable
occupational exposure limits as specified in 10 CFR 20 and AFI 48-148. Individuals, whose
prior exposure history exceeds allowable occupational exposure limits for the current
calendar year either as a result of AF or concurrent moonlighting activities, will be
immediately removed from all duties involving occupational radiation exposure and will not
be monitored by the Dosimetry Program.

4.4.6. If the IRSO is unable to obtain a complete record of an individual's current and
previously accumulated occupational dose, the IRSO shall assume:

4.4.6.1. In establishing administrative controls for the calendar current year, that the
allowable dose limit for the individual is reduced by 12.5 mSv (1.25 rem) for each
quarter records were unavailable and the individual was engaged in activities that could
have resulted in occupational radiation exposure; and

4.4.6.2. That the individual is not available for planned special exposures.
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4.5. Exposures Incurred during Secondary (“Moonlighting”) Employment. USAF
occupationally exposed individuals, monitored under the Dosimetry Program, are prohibited
from exceeding the dose limits specified in 10 CFR 20 and AFI 48-148, regardless of the source
of exposure. Because of this, it is necessary to consider the radiation exposure an individual may
receive from employment outside the USAF. Note: AF occupational radiation workers may
not wear their AF-issued TLDs while moonlighting.

4.5.1. NRC Form 4, Occupational Radiation Exposure History. Upon initial entry or re-
entry in the Dosimetry Program, radiation workers are required to provide radiation exposure
histories [NRC Form 4 or as stated in 10 CFR 20.2104, (c)] from previous employers prior to
beginning work. This includes, but is not limited to, individuals who may have studied at
civilian or military institutions for advanced degrees. The NRC Form 4 or its equivalent is
used to record radiation exposures from previous employers outside of the USAF. This
request is normally initiated by the IRSO with the individual signing a statement allowing the
release of Privacy Act information. 1AW AFI 48-148 all dose equivalent histories of
previous employment outside the USAF must be forwarded to USAFSAM/OEA for
inclusion in the MRER.

4.5.2. NRC Form 5, Current Occupational Radiation Exposure. All Air Force employees
involved in off duty employment and registered in the Dosimetry Program are required to
provide current radiation exposure summaries. The NRC Form 5, or its equivalent, is used to
record radiation exposures to USAF personnel who have off duty employment involving
radiation exposures, and are provided dosimeters by an institution other than the USAF.
IAW AFI 48-148, the individual must furnish dose equivalent information from off duty
employment at least quarterly to the local IRSO. The IRSO must forward this
information to USAFSAM/OEA for entry into the MRER.

4.6. Personnel Monitoring for Exposure to Radiation from an External Agency.

4.6.1. All persons monitored by the USAF through USAFSAM/OEA, or working for the
USAF but monitored by another agency, must be registered in the Dosimetry Program.

4.6.2. USAFSAM/OEA sends dosimeters to the IRSO or medical organization conducting
the Dosimetry Program. Electronic RDL Listing 1523 containing information on all
registered individuals will be automatically generated and available via the Radiation
Dosimetry Web secure website. (see 4.10.1)

4.6.3. At the end of each monitoring period, the IRSO exchanges the dosimeters and ships
the old dosimeters to USAFSAM/OEA as described in section 1.4.6. (T-2)

4.6.4. USAFSAM/OEA processes all dosimeters and the IRSO, using the Radiation
Dosimetry Web secure website, retrieves a RDL Listing 1499 with the individual exposures
for the monitoring period. For more information on the Radiation Dosimetry Web, please
contact USAFSAM/OEA.

4.6.4.1. The IRSO reviews the RDL Listing 1499 and distributes a copy to the supervisor
of the monitored individuals.

4.6.4.2. The IRSO evaluates any administrative doses assigned by USAFSAM/OEA on
the RDL Listing 1499 due to lost or damaged dosimeters, to determine the most likely
dose received by the individual for the given monitoring period (see Chapter 5).
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4.6.5. USAFSAM/OEA annually provides the IRSO, via the Radiation Dosimetry Web, with
an AF Form 1527-1 for each individual entered in the Dosimetry Program for the previous
calendar year. (For more information on the Radiation Dosimetry Web, please contact
USAFSAM/OEA.) The IRSO provides these forms to each individual in the Dosimetry
Program within 30 days of receipt. 10 CFR 19.13(c) states the IRSO will establish a system
(e.g., logbook, copy of AF Form 1527-1 signed by the individual, etc.) to document receipt
of this information by the individual.

4.7. Personnel Monitoring for Exposure to Radiation from Internally Deposited
Radioactive Materials.

4.7.1. Introduction. Internal dosimetry is “...the science of assessing the amount and
distribution of radionuclides in the body, and calculating resulting radiation doses to internal
organs or tissues over specific time periods” (ANSI/HPS N13.39-2001). The intent of this
section is to provide guidelines for achieving the minimum levels of acceptable performance
in evaluating the internal radiation doses that may be received by radiation workers from
intakes of radionuclides.

4.7.2. Bioassay

4.7.2.1. Monitoring is required for any individual who is likely to internalize through a
completed exposure pathway (inhale or ingest, primarily), without regard to protective
controls, more than 0.02 times the Annual Limit of Intake (ALI) in a calendar year. (T-1)
BE and Biomedical Laboratory personnel will maintain radiobioassay sampling and
internal dosimetry plans on file for units with the monitored individuals. (T-2) The
conditions requiring bioassay, as well as the methods and maximum intervals discussed
below, are designed to ensure that an annual intake exceeding this amount can be
quantified.

4.7.2.2. For continuous operations involving unsealed radioactive material, and when
individuals involved are likely to exceed 2% of the ALI as result of inhalation, ingestion,
injection, or absorption of radioactive materials routine bioassay (sampling on a regular
interval) should be performed to document exposure concomitant with intake of
radioactive material and to confirm that exposure controls are functioning.

4.7.2.2.1. Baseline bioassays shall be collected upon beginning of employment or
before beginning work with radioactive materials. (T-2) When submitting the sample
to the laboratory, request analysis for the nuclide(s) to which the individual may be
exposed.

4.7.2.2.2. Bioassay frequency, the maximum time that may elapse between periodic
samples, is a critical component to ensuring detection of the intake. The bioassay
frequency for a specific nuclide is determined by the desired level of detection,
metabolic characteristics of the radioactive material, and the analytical method used.
IRSOs and PRSOs implementing routine bioassay programs should contact
USAFSAM/OE at 1-888-232-ESOH (3764), DSN 798-3764, or email
esoh.service.center@wpafb.af.mil, to discuss frequency, sampling strategy, and
possible termination of sampling.

4.7.2.3. Special bioassay should be used to quantify radionuclide intakes when
individuals involved in a planned project are likely to exceed 2% of the ALI as result of
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inhalation, ingestion, injection, or absorption of radioactive materials. Special bioassay
monitoring consists of pre-event and post-event samples:

4.7.2.3.1. Pre-event assay: An assay sample should be conducted as close as possible
to the start date of the event that has the potential to result in an intake. When
submitting the sample to the laboratory, request analysis for the nuclide(s) to which
the individual may be exposed during the event. (T-2)

4.7.2.3.2. Post-event assay: To determine the exposure associated with the project,
collect another bioassay sample during the project (process details and laboratory
detection limits influence adequate sampling strategy) and/or after work is completed.
(T-2) Consultation with USAFSAM/OE prior to the project can be key to the success
of the risk assessment. Monitored personnel, in conjunction with the IRSOs and
PRSOs, shall make every effort to ensure that sampling and submission occur within
the appropriate interval. (T-2)

I 4.7.2.4. Sampling & Submission for Analysis

4.7.2.4.1. Sample Collection: It is recommended that the IRSO or PRSO (or
designee) contact USAFSAM/OE Analytical Services Customer Service prior to
collecting any bioassay samples, including those for baseline purposes. This will
ensure that the IRSO is provided the necessary guidance resulting the most accurate
analysis and results. When contacting Customer Service the following information
will be needed, as a minimum:

4.7.2.4.1.1. What is the requirement for sampling?
4.7.2.4.1.2. What is the maximum exposure potential (isotope)?
4.7.2.4.1.3. When are the workers exposed and at what frequency?

4.7.2.4.2. Detailed instructions on bioassay sample collections are included within
the USAF School of Aerospace Medicine Laboratory Sampling and Analysis Guide 8§
5.8. USAFSAM/OEA Customer Service can also provide guidance regarding
sampling media, protocol, and supplies.

4.7.2.4.3. Submission of Samples to the Analytical Services Division: The Defense
Occupational and Environmental Health Readiness System (DOEHRS) Sample
Submission  form  (located at the ESOH Service Center website
(https://hpws.afrl.af.mil/dhp/OE/ESOHSC/) is preferred acceptable documentation
for the submission of bioassay samples to USAFSAM/OE for analysis. [Only if
DOEHRS is unavailable one may use USAFSAM 2753 found at the ESOH Service
Center website]. For sample submission questions, contact USAFSAM/OEA
Customer Service. For general DOEHRS assistance, contact the DOEHRS Support
Office at USAFSAMDOEHRSSUPPORT @us.af.mil.

4.7.2.4.4. Sample Analysis: All bioassay sample analysis conducted for the purposes
of evaluating individual radiation exposure (radionuclide intake) shall be conducted
in accordance with ANSI/HPS N13.30. (T-2)

4.7.2.4.5. Reporting: USAFSAM/OE will provide a written analysis report to the
IRSO detailing the results of the laboratory analyses. In the event that the Installation
RSO is not the Permit RSO, the report shall be forwarded to the Permit RSO.
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4.7.2.4.6. Results Review (QA/QC): The RSO(s) shall review analytical results to
verify bioassay analysis was conducted, and/or for values that indicate presence of
radionuclides in the sample. (T-2) RSOs should contact the laboratory with any
questions or if results appear aberrant.

4.7.3. Internal Dose Assessment

4.7.3.1. Initiating Dose Calculations: USAFSAM/OE will use non-baseline bioassay
analysis results to perform a dose assessment calculation in accordance with ANSI/ HPS
N13.39. (T-2)

4.7.3.2. Reporting Dose Assessment: Upon completion and verification of all
calculations, USAFSAM/OE will provide to the IRSO a written summary of: information
provided on the bioassay sample submission, calculated intake, percentage of the
stochastic ALI, committed effective dose equivalent, and committed dose equivalent for
the maximally exposed organ. (T-2)

4.7.3.3. RSO Concurrence: The USAFSAM/OE Internal Dose Assessment summary
will contain a statement of concurrence for either the IRSO or PRSO to sign. (T-2)

4.7.3.3.1. If the Dose Assessment is tied to a permitted operation, the PRSO will
indicate concurrence by signing/dating the Dose Assessment summary sheet (located
at the ESOH Service Center website (https://hpws.afrl.af.mil/dhp/OE/ESOHSC/)
and returning it to the IRSO to facilitate to USAFSAM/OE. If the dose is not from a
permitted operation, the IRSO will indicate concurrence by signing/dating the
summary and returning it to USAFSAM/OE. (T-2)

4.7.3.3.2. Failure of the RSO to complete 4.7.3.3.1 within 10 working days of
receipt, or if the RSO does not concur with the reported dose, will result in
USAFSAM/OE elevating the summary to the AF Radiation Safety Committee for
resolution.

4.7.3.4. Entry into the MRER: Once the signed Internal Dose Assessment Summary is
received, or upon resolution of non-concurrence, USAFSAM/OE will upload the results
into the MRER. (T-1) These results will be reported on the AF Form 1527-1, Annual
Occupational Exposure History to lonizing Radiation or the Form 1527-2, Cumulative
Occupational Exposure History to lonizing Radiation.

4.8. Wearing and Handling of Dosimeters.
4.8.1. General.

4.8.1.1. Dosimeters are to be placed in the proper position on the body prior to entering a
radiation area or handling radioactive materials. Dosimeters are to be removed upon
leaving the radiation work place and stored in a location designated by the IRSO.

4.8.1.2. Each dosimeter hanger is uniquely identified with a label provided by
USAFSAM/OEA. If it is necessary to make any changes to this label, the original print
must remain legible to properly account for the card and dosimeter.

4.8.1.3. Dosimeters must not be inscribed with any type of name, number or other
identifying information. To ensure accurate dose assessments, dosimeters must not be
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covered with any foreign material such as duct tape, masking tape or labels not furnished
by USAFSAM/OEA.

4.8.1.4. Each whole body dosimeter has a thin Mylar window designed to aid in
evaluating exposures from low energy radiation. Dosimeters must be visually inspected
before use to confirm this window is present and intact. Dosimeters with missing or
damaged windows are not to be used and must be returned to the IRSO for exchange.

4.8.2. Whole Body Dosimeters. This type of dosimeter is designed to measure radiation
exposure to the whole body (or major portion of the whole body) and is to be worn on the
front of the body below the neck and above the waist on the outside of clothing. The front
surface of the dosimeter faces away from the body. Normally, whole body exposures to beta,
gamma and x-radiation are assessed by use of a single whole body dosimeter.

4.8.2.1. When a lead apron or similar protective garment is used, a separate collar
dosimeter may be issued. If a separate collar dosimeter is issued, whole body dosimeters
are worn on the outside of basic clothing but beneath the protective garment. When a
separate collar dosimeter is not issued and a lead apron is worn, the whole body
dosimeter is worn on the individual’s collar outside of protective shielding.

4.8.2.2. In certain situations, multiple dosimeters may be issued. These are generally
used to assess localized exposures and must never be worn in lieu of the whole body
dosimeter.

4.8.3. Collar Dosimeters. These dosimeters are used to assess dose to the head, neck, and
lens of the eye, and are used to supplement the whole body dosimeter that is worn beneath a
protective lead apron. The collar dosimeter is always worn outside any shielded protective
covering and as near the thyroid as is possible.

4.8.4. Neutron Dosimeters. Specialized dosimeters are issued to monitor occupational
exposure to neutron radiation. Neutron and whole body dosimeters are always worn
simultaneously, in the same approximate location and in the same manner as whole body
dosimeters. Examples of circumstances where neutron dosimeters may be required include:
individuals working around medical or industrial accelerators that operate at greater than 13
MeV, work with radioactive materials that emit neutrons (e.g., >®Pu/Be sources, **Cf
sources, or nuclear weapon systems), or work around operating nuclear reactors. The
accuracy of neutron dosimetry is greatly enhanced when the energy spectrum of neutron
radiation to which the individual is exposed is known. The IRSO should consult with
USAFSAM for assistance in characterizing site-specific neutron energy spectra.

4.8.5. Extremity Dosimeters. Extremity dosimeters (most commonly finger rings) will be
worn by persons determined by the IRSO as likely to exceed 2 percent of the applicable
extremity dose limit in 10 CFR 20 and AFI 48-148. Dosimeters must be worn underneath
any protective garments (e.g., surgical gloves and leaded gloves), on the dominant hand and
with the circular indentation facing toward the radiation source. Extremity dosimeters are
always worn simultaneously with whole body dosimeters.

4.9. Storing Dosimeters.
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4.9.1. The IRSO designates dosimeter storage areas remote from ionizing radiation sources.
The number and location of these storage areas is determined by the IRSO, as needed to
support local programs.

4.9.2. Dosimeter storage areas must be free of oil, dust, or other contaminants.
4.9.3. Dosimeters must not be stored in areas of high temperature or moisture.

4.9.4. A designated control dosimeter must be placed in each dosimeter storage area for the
entire monitoring period.

4.9.5. Dosimeters must not be stored in places not approved by the IRSO.

4.10. The Radiation Dosimetry Web Secure Website.

4.10.1. The Radiation Dosimetry Web (RDW) is a secure website that can be accessed by
the IRSO, the TLD Monitor, and assigned Alternates. To obtain access each user must
register their Common Access Card to the Human Performance Wing Support (HPWS)
Gateway. Once registration is complete the user may request access to the Radiation
Dosimetry Web from the main page of the HPWS Gateway. Once the request has been
processed by USAFSAM/OEA the user should receive an E-mail informing them of the final
disposition of their request.

4.10.2. The following six common dosimetry customer service tasks should be accomplished
using this system:

4.10.2.1. Base Information Change Request—Used to change information about your
base: mailing address or delivery address, new IRSO (or alternate where applicable), new
TLD Monitor, new telephone or fax number, status of Dosimetry Program (active,
inactive), etc.

4.10.2.2. Personnel Information Change Request—Used to add a person to the program,
delete (deactivate) a person in the program, or request a change, e.g., new area, different
dosimeters.

4.10.2.3. Declaration of Pregnant Radiation Worker—Self-explanatory (module of the
Personnel Information Change Request).

4.10.2.4. Administrative Dose Change—Used to change the dose reported by the TLD or
to change a dose that was assigned as a result of an unreturned TLD.

4.10.2.5. Special Requests—Used to order additional whole body, neutron, and
extremity dosimeters, hangers, clips, etc.

4.10.2.6. Request Cumulative Occupational Exposure History to lonizing Radiation (AF
Form 1527-2—For radiation workers assigned to your base or location. If the radiation
worker is not currently assigned to your base/location, or if the worker was assigned
within the last 5 days, you will not be able to generate an AF Form 1527-2 by using this
service. This service is available interactively.

4.10.3. Routine Dosimetry Reports (1499-1, 1499-2, 1499-3)—These will be transmitted via
the Radiation Dosimetry Web. Reports will be in PDF format and will be available for
viewing and printing only. The USAF Center for Radiation Dosimetry will no longer send a
hard copy of reports. Authorized users will receive email notification that a dose report is
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ready for viewing and printing. Reports will remain available for 30 days and then will
automatically be deleted (reposts will be available upon request).

4.10.4. Annual Dose Reports (AF Form 1527-1)—These reports also will be sent as described
above.

4.10.5. The RDL Listing 1523 is now an electronic form available through the RDW.
USAFSAM/OEA no longer accepts printed listings containing requested changes. All
changes must be submitted via the RDW for timely processing and data integrity.” (T-2)
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Chapter 5
LOST, DAMAGED, OR NOT RECEIVED DOSIMETER PROCEDURES

5.1. General. On occasion, dosimeters may be lost, temporarily misplaced or damaged.

5.1.1. If a TLD is found to be lost or damaged at the end of monitoring period, the IRSO
should explain the occurrence and assign an appropriate dose equivalent for the monitoring
period using the Human Performance Wing Support (HPWS) Radiation Dosimetry Web
(RDW) Administrative Dose Change (ADC) module. If the HPWS/RDW ADC module is
not available, then the dose assignments may be made via a Memorandum For Record
(MFR). The ADC may be submitted any time after the TLDs for the monitoring period have
been returned to USAFSAM/OEA/DOSIMETRY.

5.1.2. If a TLD is not included in a received shipment from the field, USAFSAM/OEA
assigns an interim administrative dose, sends a notification to the base, and requests that the
TLD be returned immediately or that an evaluation be made to determine the appropriate
dose equivalent that should be recorded for the monitoring period for the affected individual.
Within 30 days of receipt, the IRSO must review these notices, assign an appropriate dose
equivalent and report the dose equivalent to USAFSAM/OEA. (T-2) Note: TLDs are used
to measure the radiation exposure to AF personnel. All necessary steps should be taken
to ensure security and accountability of TLDs shipped to your facility.

5.2. Determining the Administrative Dose for Lost or Damaged TLDs or Dosimeters.
5.2.1. The following steps should be used in assigning an administrative dose:

5.2.1.1. The IRSO reviews radiation exposure records of the monitored individual and
coworkers for the previous twelve months.

5.2.1.2. The first level supervisor prepares a statement of the worker's duties during the
monitoring period and the worker signs the statement indicating concurrence.

5.2.1.3. The IRSO reviews the summary of duties and previous radiation exposures for
the work area and assigns the best estimate of the dose equivalent using one of the
following methods:

5.2.1.3.1. Occupancy or workload information and radiation dose levels at the
radiation source operator location.

5.2.1.3.2. Data supplied by a supplemental dosimeter.

5.2.1.3.3. Average of the individual’s previous occupational dose for the preceding 6
to 12 months if conditions prevailed similar to those during the period for which the
dose is being estimated.

5.2.1.3.4. Recorded doses accrued by coworkers performing similar duties under
similar circumstances.

5.2.1.3.5. Established doses for specific unit, duty position, and mission (e.g. using
Intrinsic Radiation [INRAD] data).

5.2.1.4. The IRSO can report the assigned doses to USAFSAM/OEA/DOSIMETRY by
using the ADC module of the HPWS/RDW application (preferred method). The IRSO
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may also report the assigned doses to USAFSAM/OEA/DOSIMETRY by MFR only if
the HPWS/RDW is unavailable. If reporting via MFR, the report must include:

5.2.1.4.1. The assigned dose equivalent and any explanation on how that value was
determined.

5.2.1.4.2. The dosimeter number, type of dosimeter and monitoring period.

‘ 5.2.1.4.3. The full name and full Social Security Number (SSN) of the individual. (T-
2)

5.2.1.4.4. The signed statement of concurrence. If an individual chooses not to sign a
statement of concurrence, the IRSO must note the reason. The individual will
provide written comments to the IRSO in a reasonable time frame stating the
rationale for non-concurrence. Copies of this report should be appropriately filed
and/or a scanned copy should be included in the OHMIS. USAFSAM/OEA also will
maintain a copy after the dose has been entered into the MRER as an assigned dose.

5.3. Dosimeters Not Received By USAFSAM/OEA. The TLD Program Monitor and the
IRSO must attempt to locate the dosimeter. If found, the TLD or extremity dosimeter must be
forwarded to USAFSAM/OEA with a note indicating that the dosimeter or TLD was previously
not returned to USAF/OEA. If not found, follow the steps in the previous paragraph to assign the
appropriate dose equivalent. If no response is received by USAFSAM/OEA within 30 days of
the end of the monitoring period, a list of individuals who have not received a RSO assigned
dose will be sent to MAJCOM BE and AFMSA/SG3PB for corrective actions.
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Chapter 6
PERSONNEL MONITORING FOR PREGNANT RADIATION WORKERS

6.1. General. 10 CFR 20.1208 and AFI 48-148 require the dose equivalent to an unborn fetus
as a result of occupational exposure of the mother be ALARA, not exceed 5 mSv (500 mrem)
during the gestation period, and is recommended be limited to 0.5 mSv (50 mrem) per month.
Therefore, pregnant occupational radiation workers must be monitored monthly
throughout their gestation period. USAFSAM/OEA supports this requirement by providing
monthly badges and priority processing and notification of dosimetry results for identified
pregnant workers. If the person works in an area normally monitored quarterly, base program
managers need to temporarily change her area registration to an area that is monitored monthly.
In this case, storage of the dosimeter when not being worn must be kept with a monthly area
control dosimeter. Otherwise the TLD may not get exchanged at the proper frequency or the
area control will not be proper for the dosimeter. To obtain the most accurate results, both the
control and the personnel monitor TLD need to be stored and processed together.

6.2. Installation Radiation Safety Officer (IRSO).

6.2.1. Evaluates the exposure potential for each pregnant worker and advises the attending
physician accordingly.

6.2.2. Prescribes protective measures, including enrollment in the Dosimetry Program.
Arranges placement on a monthly dosimetry exchange cycle and verifies priority processing
of dosimetry by USAFSAM/OEA to ensure compliance with limits specified in paragraph
6.1.

6.2.3. Makes appropriate recommendation(s) regarding reassignment to a non-radiation
work environment. Recommends work restrictions necessary to ensure adequate protection
of the embryo/fetus. Assignment of pregnant workers to alternative duties for radiation
protection purposes shall be without loss of all normal benefits associated with duties from
which removed. Pregnant workers are normally removed from radiation related duties under
the following circumstances:

6.2.3.1. Past monitoring (internal and external) indicates the worker will receive a whole
body total effective dose equivalent (TEDE) of greater than 1 mSv (100 mrem) over the
gestation period, or the potential for receiving this dose is unacceptably high.

6.2.3.2. Work directly involving unsealed radionuclides unless authorized in writing by
AFMSA/SG3PB.

6.2.4. The IRSO notifies USAFSAM/OEA of pregnant occupational radiation workers
requiring monthly monitoring and priority reporting of results.

6.2.4.1. This notification should be done by using the Radiation Dosimetry Web secure
website.

6.2.4.2. If notification via the website is not possible, it should be made by facsimile.

6.2.4.2.1. Facsimile reporting must include the individual’s name, SSN, the
installation and work area code, the estimated date of conception and whether or not
the worker had any past history of external or internal radiation exposure.
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6.2.4.2.2. Since the facsimile will contain personal and medical information such as
SSN and medical conditions, the fax cover sheet must include the following
disclaimer, “FOR OFFICIAL USE ONLY. This electronic transmission may contain
personal medical information protected by the Privacy Act of 1974 (see AFI 33-332)
and the Health Insurance Portability and Accountability Act (HIPAA) (see DoD
6025.18-R) not intended for disclosure outside government channels and exempt
from mandatory disclosure under the Freedom of Information Act, 5 U.S.C., 552.
Exemption 6 may apply. Do not release outside of DOD channels without the
consent of the originator's office. If you received this message in error, please notify
the sender either by reply email or phone, and delete all copies of this message.”
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Chapter 7

NON-ROUTINE DOSIMETRY

7.1. Radiation Workers on Extended Temporary Duty (TDY).

7.1.1. TDY for periods of 90 days or less.

7.1.1.1. Individuals going TDY for 90 days or less will take their dosimeter and a
designated transit control dosimeter with them. The accompanying control dosimeter
may be issued from spare dosimeters provided to the home base. Note: TDY badges
should be carried onto aircraft; checked baggage may be subject to x-ray radiation
at a level that could inadvertently expose the TLDs and produce a measureable
dose.

7.1.1.2. Upon return from TDY, the individual will ensure the dosimeter and transit
control are turned in for processing at the next exchange interval. In no instances will a
dosimeter be kept for periods longer than 6 months.

7.1.2. TDY for Periods Exceeding 90 Days.

7.1.2.1. TDY/Deployed Locations Having an Established Dosimetry Program: While
TDY to a location with an established Dosimetry Program, individuals will obtain
necessary dosimetry at the TDY location. If dosimetry support is provided by other than
USAFSAM/OEA, the individual is responsible for ensuring copies of their dosimetry
results are provided to USAFSAM/OEA for inclusion in the MRER.

7.1.2.2. TDY/Within the Continental United States (CONUS): Locations Not Having an
Established Dosimetry Program. Individuals on TDY for periods greater than 90 days to
locations without an established dosimetry program will receive dosimetry support from
their sponsoring organization for the duration of the TDY. Support will necessitate
providing dosimetry controls and ensuring exchanges are made in a timely fashion.
Gaining organizations anticipating ongoing requirements of this nature are encouraged to
establish their own dosimetry programs.

7.1.2.3. TDY/ Qutside the Continental United States (OCONUS): Locations Not Having
an Established Dosimetry Program. Individuals on TDY for periods greater than 90 days
to locations without an established dosimetry program will receive dosimetry support
from the nearest location with an established dosimetry program. USAFSAM/OEA will
provide additional dosimetry support to the location providing the support to these
individuals. These procedures should be established before the member departs TDY for
OCONUS locations.

7.2. Members or Employees of Other Services or Federal Agencies Who Are
Occupationally Exposed to lonizing Radiation From Air Force Operations.

7.2.1. Individuals employed by other military services or other federal agencies may on
occasion be occupationally exposed to ionizing radiation while working under USAF
jurisdiction. Examples of circumstances where this could occur include cooperative staffing
of military MTFs, joint operations, etc.
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7.2.2. Individuals having a primary employer other than the AF who are occupationally
exposed while under USAF jurisdiction (i.e., while working with radiation sources subject to
licensing, permitting, or control of the USAF) shall be enrolled in the Dosimetry Program
and shall utilize USAF-provided personnel monitoring.

7.2.3. The MRER will maintain dosimetry results for individuals in circumstances of
paragraph 7.2.4.

7.2.4. In addition, dosimetry results for these individuals will be reported to the individual’s
primary employer using procedures established between USAFSAM/OEA and the counterpart
organization in the other federal agency.

7.2.5. USAFSAM/OEA will establish procedures to routinely request and obtain dosimetry
results from the US Army and US Navy personnel dosimetry centers on any USAF personnel
who have received personnel dosimetry services from those centers and will incorporate
those results into the MRER as doses obtained outside the USAF.

7.3. Visitors (Occasionally-Exposed Individuals).

7.3.1. The IRSO may authorize visitors to enter a radiation area or high radiation area IAW
AFI 48-148. Visitors entering defined "Radiation Areas"” or "High Radiation Areas" or that
are likely to incur a deep dose equivalent in excess of 0.1 mSv (10 mrem) shall be afforded
personnel monitoring devices (see paragraph 1.5.3). The decision to provide either an EPD
or TLD for entry into controlled areas should be based on the anticipated exposure potential
during a single visit and the anticipated number of visits by an individual in a year. In no
case shall a member of the public visiting controlled areas be permitted to receive a dose that
exceeds the 1 mSv in a year (100 mrem in a year) limit of 10 CFR 20 and AFI 48-148. If
EPDs are issued, the dosimeters must have been calibrated within the last year. In addition, a
log of all direct reading dosimeter readings must be maintained by the workplace supervisor
and include the following:

7.3.1.1. The date, time, and purpose of the visit.

7.3.1.2. The visitor’s printed name, SSN, business address and phone.

7.3.1.3. The dosimeter’s serial number and calibration date.

7.3.1.4. The dosimeter reading before and after the visit.

7.3.1.5. The dosimeter’s net exposure reading and net exposure time.
7.3.2. The IRSO shall review all visitor dosimeter logs quarterly.

7.3.3. The IRSO shall ensure USAFSAM/OEA is provided a copy of all positive or greater
than zero log readings for entry into the MRER within 10 calendar days of the end of the
quarterly monitoring period.

7.3.4. Visitors shall not enter areas where