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Table 3.3. Annual Exposure Information for Industrial Radiography Licensees

2010-2012
--- Number of Collective Average
Number of Monitored Individuals with Dose Measurable Dose
Year Type of License Licensees Individuals Measurable Dose (person-rem) (rem)
Fixed Location 2 8 3 0.496 0.04
2010 Temporary Job Sites 55 2,293 2,021 1,296.804 0.64
Total 57 2,377 2,034 1,297.300 0.64
Fixed Location 4 88 19 1.435 0.08
2011 Temporary Job Sites 60 2,457 2,191 1,607.386 0.73
Total 64 2,545 2,210 1,608.821 0.73
Fixed Location 3 16 13 1.117 0.09
2012 Temporary Job Sites 61 2,585 2,213 1,494.271 0.68
Total 64 2,601 2,226 1,495.388 0.67

Figure 3.1. Average Annual Values for Industrial Radiography Licensees
1994-2012

3.3.2 Manufacturing and Distribution Licenses, Type “A” Broad, Type “B” Broad,

Other, and Nuclear Pharmacies
Manufacturing and distribution (M&D) licenses are issued to allow the manufacture and
distribution of radionuclides in various forms for a number of diverse purposes. The products
are usually distributed to organizations/companies specifcally licensed by NRC. Type “A” Broad
licenses are issued to larger organizations that may use many different radionuclides in many
different ways and that have a comprehensive radiation protection program. Some Type “A”
Broad frms are medical suppliers that process, package, or distribute such products as diagnostic
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test kits, radioactive surgical implants, and tagged radiochemicals for use in medical research,
diagnosis, and therapy. Type “B” Broad and Other frms are suppliers of industrial radionuclides
and are involved in the processing, encapsulation, packaging, and distribution of the radionuclides
that they have purchased in bulk quantities from production reactors and cyclotrons. Major
products include gamma radiography sources, cobalt irradiation sources, well-logging sources,
sealed sources for gauges and smoke detectors, and radiochemicals for nonmedical research.
Nuclear pharmacies are involved in the compounding and dispensing of radioactive materials for
use in nuclear medicine procedures.

Table 3.4 presents the annual data that were reported by the three types of licensees for 2010,
2011, and 2012. It can be seen that the average measurable dose is generally higher for the
Type “A” Broad and Type “B” Broad and Other licensees. These licensees can be authorized to
handle larger quantities of radioactive materials, which can result in higher average doses during
possession and use. Only two Type “A” Broad licensees and two Type “B” Broad and Other
licensees reported in 2012.

Table 3.4 and Figure 3.2 show the number of individuals with measurable dose, the total collective
dose, and the average measurable dose per individual for Type “A” Broad, Type “B” Broad

and Other, and Nuclear Pharmacy licensees. The number of individuals with measurable dose
increased by 2% because the Type “B” Broad and Other licensees and the Nuclear Pharmacies
submitted records for more individuals with measurable dose when compared with the 2011
numbers for these two licensee categories. The collective TEDE increased 6% in 2012. In

turn, the average measurable dose increased by 6% from 0.16 rem to 0.17 rem due to the slight
increase in collective TEDE and the minor increase in the number of individuals with measurable
dose.

Table 3.4. Annual Exposure Information for Manufacturing and Distribution Licensees

2010-2012
-_- Number of Individuals with Collective Average
Number of Monitored Measurable Dose Measurable
Year Type of License Licensees Individuals Dose (person-rem) Dose (rem)
M & D - Type "A" Broad 2 386 339 115.733 0.34
P M & D - Type "B" Broad and Other 3 58 17 4.410 0.26
M & D - Nuclear Pharmacies 12 526 314 26.222 0.08
Total 17 970 670 146.365 0.22
M & D - Type "A" Broad 2 403 359 83.563 0.23
L M & D - Type "B" Broad and Other 1 18 4 1.328 0.33
M & D - Nuclear Pharmacies 12 480 337 26.857 0.08
Total 15 901 700 111.748 0.16
M & D - Type "A" Broad 2 417 344 85.119 0.25
M & D - Type "B" Broad and Other 2 47 24 2.570 0.11
2012 M & D - Nuclear Pharmacies 17 591 343 30.738 0.09
Total 21 1,055 711 118.427 0.17

3-7 NUREG-0713



Forty-Fifth Annual Report, 2012 Occupational Radiation Exposure at NRC Licensed Facilities

2,500
L 2,000 o o
Individuals - 1,500 o S
with L 1000 838
Measurable | 500 E =2
TEDE 22
Lo £
800
- 600 £
. (]
Collective 400 ;
TEDE -200 @
e
L o g
0.8
L 0.6
Average
Measurable [ e 3
TEDE per -02 =
Individual .

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Figure 3.2. Average Annual Values for Manufacturing and Distribution Licensees
1994-2012

The values for Type “A” Broad licensees are attributed to Covidien-Mallinckrodt, Inc. and
International Isotopes Idaho, Inc., which accounted for 72% of the collective dose in 2012 for this
licensee category.

3.3.3 Low-Level Waste Disposal Licenses

Low-level waste disposal licenses are issued to allow the receipt, possession, and disposal of
low-level radioactive wastes at a land disposal facility. The licensee has the appropriate facilities
to receive wastes from such places as hospitals and laboratories, store them for a short time,

and dispose of them in a properly prepared burial ground. Since 1999, all licensees that have
conducted these activities have been located in Agreement States, which have primary regulatory
authority over the licensees’ activities; therefore, there are no NRC low-level waste licensees who
report radiation exposure data to REIRS.

3.3.4 Independent Spent Fuel Storage Installation Licenses

Independent spent fuel storage installation (ISFSI) licenses are issued to allow the possession
of commercial nuclear power reactor spent fuel and other associated radioactive materials for
the purpose of storage. According to 10 CFR 72.3 [Ref. 14], spent fuel means fuel that has
been withdrawn from a nuclear reactor following irradiation, has undergone at least one year's
decay since being used as a source of energy in a power reactor, and has not been chemically
separated into its constituent elements by reprocessing. Spent fuel includes the special nuclear
material, byproduct material, source material, and other radioactive materials associated with
fuel assemblies. The spent fuel that is removed from the reactor is initially stored in a spent
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