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MARSSIM Roadmap

The next step, after determining whether or not the contaminant is present in background, is to
estimate the variability of the contaminant concentration, . The standard deviation of the
contaminant concentration determined from the preliminary survey results should provide an
appropriate estimate of . If the contaminant is present in background, the variability in the
survey unit (o,) and the variability in the reference area (o,) should both be estimated. The larger
of the two values should be selected for determining the number of data points. Underestimating
o can underestimate the number of measurements needed to demonstrate compliance with the
regulation, which increases the probability the survey unit will fail the statistical test.
Overestimating o can result in collecting more data than is necessary to demonstrate compliance.

= It is better to overestimate values of ¢, and o.,.

= When o, and o, are different, select the larger of the two values.

The third step is to calculate the relative shift, A/c. The variability of the contaminant
concentration, o, was determined in the previous step. The shift, A, is equal to the width of the
gray region. The upper bound of the gray region is defined as the DCGL,,. The lower bound of
the gray region (LBGR) is a site-specific parameter, adjusted to provide a value for A/c between
one and three. A/c can be adjusted using the following steps:

° Initially select LBGR to equal one half the DCGL,,. This means A = (DCGL,, - LBGR)
also equals one half the DCGL,,. Calculate A/o.

° If Alc is between one and three, obtain the appropriate number of data points from Table
5.3 or Table 5.5.

° If Alc is less than one, select a lower value for LBGR. Continue to select lower values
for LBGR until A/c is greater than or equal to one, or until LBGR equals zero.

° If Al is greater than three, select a higher value for LBGR. Continue to select higher

values for LBGR until A/c is less than or equal to three.

Alternatively, A/c can be adjusted by solving the following equation and calculating A/c:
LBGR = DCGL,, - o

If LBGR is less than zero, A/c can be calculated as DCGL,,/c.

=3 Adjust the LBGR to provide a value for A/oc between one and three.

MARSSIM, Revision 1 Roadmap-8 June 2001




Overview of the Radiation Survey and Site Investigation Process

A survey urtiis a physical area consisting of structure or land areas of specified size and shape
for which a separate decision will be made as to whether or not that area exceeds the release
criterion. This decision is made as a result of the final status survey-the survey in the RSSI
Process used to demonstrate compliance with the regulation or standard. The size and shape of
the survey unit are based on factors, such as the potential for contamination, the expected
distribution of contamination, and any physical boundaries (e.g., building, fences, soil type,
surface water body) at the site.

For MARSSIM, measuremeris used interchangeably to mean: 1) the act of using a detector to
determine the level or quantity of radioactivity on a surface or in a sample of material removed
from a media being evaluated, or 2) the quantity obtained by the act of measuring. Direct
measuremeniae obtained by placing a detector near the media being surveyed and inferring the
radioactivity level directly from the detector response. Scannings a measurement technique
performed by moving a portable radiation detector at a constant speed above a surface to semi-
quantitatively detect areas of elevated activity. Samplingis the process of collecting a portion of
an environmental medium as being representative of the locally remaining medium. The
collected portion, or aliquot, of the medium is then analyzed to identify the contaminant and
determine the concentration. The word sample may also refer to a set of individual
measurements drawn from a population whose properties are studied to gain information about
the entire population. This second definition of sample is primarily used for statistical
discussions.

To make the best use of resources for decommissioning, MARSSIM places greater survey efforts
on areas that have, or had, the highest potential for contamination. This is referred to as a graded
approach The final status survey uses statistical tests to support decision making. These
statistical tests are performed using survey data from areas with common characteristics, such as
contamination potential, which are distinguishable from other areas with different characteristics.
Classifiationis the process by which an area or survey unit is described according to

radiological characteristics. The significance of survey unit classification is that this process
determines the final status survey design and the procedures used to develop this design.
Preliminary area classifications, made earlier in the MARSSIM Process, are useful for planning
subsequent surveys.

Avreas that have no reasonable potential for residual contamination are classified as non-impacted
areas These areas have no radiological impact from site operations and are typically identified

early in decommissioning. Areas with reasonable potential for residual contamination are classified as
impacted areas

Impacted areas are further divided into one of three classifications:

MARSSIM, Revision 1 2-4 August 2002



Historical Site Assessment

Site operations greatly influence the potential for residual contamination (NRC 1992a). An
operation that only handled encapsulated sources is expected to have a low potential for
contamination—assuming that the integrity of the sources was not compromised. A review of
leak-test records for such sources may be adequate to demonstrate the low probability of residual
contamination. A chemical manufacturing process facility would likely have contaminated
piping, ductwork, and process areas, with a potential for soil contamination where spills,
discharges, or leaks occurred. Sites using large quantities of radioactive ores—especially those
with outside waste collection and treatment systems—are likely to have contaminated grounds.
If loose dispersible materials were stored outside or process ventilation systems were poorly
controlled, then windblown surface contamination may be possible.

Consider how long the site was operational. If enough time elapsed since the site discontinued
operations, radionuclides with short half-lives may no longer be present in significant quantities.
In this case, calculations demonstrating that residual activity could not exceed the DCGL may be
sufficient to evaluate the potential residual contaminants at the site. A similar consideration can
be made based on knowledge of a contaminant’s chemical and physical form. Such a
determination relies on records of radionuclide inventories, chemical and physical forms, total
amounts of activity in waste shipments, and purchasing records to document and support this
decision. However, a number of radionuclides experience significant decay product ingrowth,
which should be included when evaluating existing site information.

3.6.2 ldentify Potentially Contaminated Areas

Information gathered during the HSA should be used to provide an initial classification of the site
areas as impacted or non-impacted.

Impacted areas have a reasonable potential for radioactive contamination (based on historical data)
or contain known radioactive contamination (based on past or preliminary radiological
surveillance). This includes areas where 1) radioactive materials were used and stored,;

2) records indicate spills, discharges, or other unusual occurrences that could result in the spread
of contamination; and 3) radioactive materials were buried or disposed. Areas immediately
surrounding or adjacent to these locations are included in this classification because of the
potential for inadvertent spread of contamination.

Non-impacted areas—identified through knowledge of site history or previous survey
information—are those areas where there is no reasonable possibility for residual radioactive
contamination. The criteria used for this segregation need not be as strict as those used to
demonstrate final compliance with the regulations. However, the reasoning for classifying an
area as non-impacted should be maintained as a written record. Note that—based on
accumulated survey data—an impacted area’s classification may change as the RSSI Process
progresses.

MARSSIM, Revision 1 3-12 August 2002



Preliminary Survey Considerations

The values of C are the data to be used in the statistical tests to determine if the average over the
survey unit exceeds one.

The same approach applies for radionuclides that are not present in background, with the
exception that the one-sample nonparametric statistical test described in Section 8.3 is used in
place of the two-sample nonparametric test (see Section 5.5.2.3). Again, for multiple
radionuclides either the surrogate approach or the unity rule should be used to demonstrate
compliance, if relative ratios are expected to change.

4.4  Classify Areas by Contamination Potential

All areas of the site will not have the same potential for residual contamination and, accordingly,
will not need the same level of survey coverage to achieve the established release criteria. The
process will be more efficient if the survey is designed so areas with higher potential for
contamination (based in part on results of the HSA in Chapter 3) will receive a higher degree of
survey effort.

Classification is a critical step in the survey design process. The working hypothesis of

MARSSIM is that all impacted areas being evaluated for release have a reasonable potential for
radioactive contamination above the DCGL. This initial assumption means that all areas are initially
considered Class 1 areas unless some basis for reclassification as non-impacted, Class 3, or

Class 2 is provided.

Avreas that have no reasonable potential for residual contamination do not need any level of
survey coverage and are designated as non-impacted areas. These areas have no radiological
impact from site operations and are typically identified during the HSA (Chapter 3). Background
reference areas are normally selected from non-impacted areas (Section 4.5).

Impacted areas are areas that have reasonable potential for containing contaminated material. They
can be subdivided into three classes:

° Class 1 areas: Areas that have, or had prior to remediation, a potential for radioactive
contamination (based on site operating history) or known contamination (based on
previous radiological surveys). Examples of Class 1 areas include: 1) site areas
previously subjected to remedial actions, 2) locations where leaks or spills are known to
have occurred, 3) former burial or disposal sites, 4) waste storage sites, and 5) areas with
contaminants in discrete solid pieces of material high specific activity. Note that areas
containing contamination in excess of the DCGL,, prior to remediation should be
classified as Class 1 areas.

August 2002 4-11 MARSSIM, Revision 1



Preliminary Survey Considerations

contamination. Window ledges and outside exits (doors, doorways, landings, stairways, etc.) are
also building exterior surfaces that should be addressed.

4.8.3.2 Land Areas

Depending upon site processes and operating history, the radiological survey may include

varying portions of the land areas. Potentially contaminated open land or paved areas to be
considered include storage areas (e.g., equipment, product, waste, and raw material), liquid waste
collection lagoons and sumps, areas downwind (based on predominant wind directions on an
average annual basis, if possible) of stack release points, and surface drainage pathways.
Additionally, roadways and railways that may have been used for transport of radioactive or
contaminated materials that may not have been adequately contained could also be potentially
contaminated.

Buried piping, underground tanks, sewers, spill areas, and septic leach fields that may have
received contaminated liquids are locations of possible contamination that may necessitate
sampling of subsurface soil (Section 7.5.3). Information regarding soil type (e.qg., clay sand)
may provide insight into the retention or migration characteristics of specific radionuclides. The
need for special sampling by coring or split-spoon equipment should be anticipated for
characterization surveys.

If radioactive waste has been removed, surveys of excavated areas will be necessary before
backfilling. If the waste is to be left in place, subsurface sampling around the burial site
perimeter to assess the potential for future migration may be necessary.

Additionally, potentially contaminated rivers, harbors, shorelines, and other outdoor areas may
require survey activities including environmental media (e.g., sediment, marine biota) associated
with these areas.

4.8.4 Clearing to Provide Access

In addition to the physical characteristics of the site, a major consideration is how to address
inaccessible areas that have a potential for residual radioactivity. Inaccessible areas may need
significant effort and resources to adequately survey. This section provides a description of
common inaccessible areas that may have to be considered. The level of effort expended to
access these difficult-to-reach areas should be commensurate with the potential for residual
activity. For example, the potential for the presence of residual activity behind walls should be
established before significant effort is expended to remove drywall.

MARSSIM, Revision 1 4-24 June 2001



Survey Planning and Design

5.3.3.3 Other Measurements/Sampling Locations

Surface Water and Sediments. Surface water and sediment sampling may be necessary
depending on the potential for these media to be contaminated. The contamination potential
depends on several factors, including the proximity of surface water bodies to the site, size of the
drainage area, total annual rainfall, and spatial and temporal variability in surface water flow rate
and volume. Refer to Section 3.6.3.3 for further consideration of the necessity for surface water
and sediment sampling.

Characterizing surface water involves techniques that determine the extent and distribution of
contaminants. This may be performed by collecting grab samples of the surface water in a well-
mixed zone. At certain sites, it may be necessary to collect stratified water samples to provide
information on the vertical distribution of contamination. Sediment sampling should also be
performed to assess the relationship between the composition of the suspended sediment and the
bedload sediment fractions (i.e., suspended sediments compared to deposited sediments). When
judgment sampling is used to find radionuclides in sediments, contaminated sediments are more
likely to be accumulated on fine-grained deposits found in low-energy environments (e.g.,
deposited silt on inner curves of streams).

Radionuclide concentrations in background water samples should be determined for a sufficient
number of water samples that are upstream of the site or in areas unaffected by site operations.
Consideration should be given to any spatial or temporal variations in the background
radionuclide concentrations.

Sampling locations should be documented using reference system coordinates, if appropriate, or
scale drawings of the surface water bodies. Effects of variability of surface water flow rate
should be considered. Surface scans for gamma activity may be conducted in areas likely to
contain residual activity (e.g., alongthe banks) based on the results of the document review
and/or preliminary investigation surveys.

Surface water sampling should be performed in areas of runoff from active operations, at plant
outfall locations, both upstream and downstream of the outfall, and any other areas likely to
contain residual activity (see Section 3.6.3.3). Measurements of radionuclide concentrations in
water should include gross alpha and gross beta assessments, as well as any necessary
radionuclide-specific analyses. Non-radiological parameters, such as specific conductance, pH,
and total organic carbon may be used as surrogate indicators of potential contamination, provided
that a specific relationship exists between the radionuclide concentration and the level of the
indicator (e.g., a linear relationship between pH and the radionuclide concentration in water is
found to exist, then the pH may be measured such that the radionuclide concentration can be
calculated based on the known relationship rather than performing an expensive nuclide-specific
analysis). The use of surrogate measurements is discussed in Section 4.3.2.
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Field Measurement Methods and Instrumentation

6.5.1.1 Gas-Filled Detectors

Radiation interacts with the fill gas, producing ion-pairs that are collected by charged electrodes.
Commonly used gas-filled detectors are categorized as ionization, proportional, or Geiger-
Mueller (GM), referring to the region of gas amplification in which they are operated. The fill
gas varies, but the most common are: 1) air, 2) argon with a small amount of organic methane
(usually 10% methane by mass, referred to as P-10 gas), and 3) argon or helium with a small
amount of a halogen such as chlorine or bromine added as a quenching agent.

6.5.1.2 Scintillation Detectors

Radiation interacts with a solid or liquid medium causing electronic transitions to excited states
in a luminescent material. The excited states decay rapidly, emitting photons that in turn are
captured by a photomultiplier tube. The ensuing electrical signal is proportional to the scintillator
light output, which, under the right conditions, is proportional to the energy loss that produced
the scintillation. The most common scintillant materials are Nal(Tl), ZnS(Ag), Cd(Te), and
CsI(TI) which are used in traditional radiation survey instruments such as the Nal(TI) detector
used for gamma surveys and the ZnS(Ag) detector for alpha surveys.

6.5.1.3 Solid-State Detectors

Radiation interacting with a semiconductor material creates electron-hole pairs that are collected
by a charged electrode. The design and operating conditions of a specific solid-state detector
determines the types of radiations (alpha, beta, and/or gamma) that can be measured, the
detection level of the measurements, and the ability of the detector to resolve the energies of the
interacting radiations. The semiconductor materials currently being used are germanium and
silicon which are available in both n and p types in various configurations.

Spectrometric techniques using these detectors provide a marked increase in sensitivity in many
situations. When a particular radionuclide contributes only a fraction of the total particle fluence
or photon fluence, or both, from all sources (natural or manmade background), gross
measurements are inadequate and nuclide-specific measurements are necessary. Spectrometry
provides the means to discriminate among various radionuclides on the basis of characteristic
energies. In-situ gamma spectrometry is particularly effective in field measurements since the
penetrating nature of the radiation allows one to “see” beyond immediate surface contamination.
The availability of large, high efficiency germanium detectors permits measurement of low
abundance gamma emitters such as *®U as well as low energy emitters such as **Am and *°Pu.
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where
C, = integrated counts recorded by the instrument
T, = time period over which the counts were recorded in seconds
€r = total efficiency of the instrument in counts per disintegration, effectively
the product of the instrument efficiency (g;) and the source efficiency ()
A = physical probe area in m?

To convert instrument counts to conventional surface activity units, Equation 6-1 can be
modified as shown in Equation 6-2.

dpm  _ T (6-2)
100 cm? S
(e) % (A/100)

where T, is recorded in minutes instead of seconds, and A is recorded in cm? instead of m?,

Some instruments have background counts associated with the operation of the instrument. A
correction for instrument background can be included in the data conversion calculation as
shown in Equation 6-3. Note that the instrument background is not the same as the
measurements in the background reference area used to perform the statistical tests described in
Chapter 8.

Cs Cb
Bym® = T T, (6-3)
(67 x A)
where
C, = background counts recorded by the instrument

o
1

time period over which the background counts were recorded in seconds

Equation 6-3 can be modified to provide conventional surface activity units as shown in Equation
6-4.

dpm S —
——— = T, T (6-4)
100 cm? S b

(e) * (A/100)
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40 counts
(5 dpm/count)(Bg/60 dpm)(1/15 cm? probe area)(10,000 cm?/m?)
55.6 Bg/m?-counts

O
I

The MDC is calculated using Equation 6-7:

MDC = 55.6 x (3 + 4.65 /40 ) = 1,800 Bg/m? (1,100 dpm100 cm?)

The critical level, L., for this example is calculated from Equation 6-6:

L. = 2.33/B = 15 counts

Given the above scenario, if a person asked what level of contamination could be detected
95% of the time using this method, the answer would be 1,800 Bg/m? (1,100 dpm/100
cm?). When actually performing measurements using this method, any count yielding
greater than 55 total counts, or greater than 15 net counts (55-40=15) during a period of
one minute, would be regarded as greater than background.

6.7.2 Scanning Sensitivity

The ability to identify a small area of elevated radioactivity during surface scanning is dependent
upon the surveyor’s skill in recognizing an increase in the audible or display output of an
instrument. For notation purposes, the term “scanning sensitivity” is used throughout this section
to describe the ability of a surveyor to detect a pre-determined level of contamination with a
detector. The greater the sensitivity, the lower the level of contamination that can be detected.

Many of the radiological instruments and monitoring techniques typically used for occupational
health physics activities may not provide the detection sensitivities necessary to demonstrate
compliance with the DCGLs. The detection sensitivity for a given application can be improved
(i.e., lower the MDC) by: 1) selecting an instrument with a higher detection efficiency or a lower
background, 2) decreasing the scanning speed, or 3) increasing the size of the effective probe
area without significantly increasing the background response.

Scanning is usually performed during radiological surveys in support of decommissioning to
identify the presence of any areas of elevated activity. The probability of detecting residual
contamination in the field depends not only on the sensitivity of the survey instrumentation when
used in the scanning mode of operation, but is also affected by the surveyor’s ability—i.e.,
human factors. The surveyor must make a decision whether the signals represent only the
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8.4.3 W.ilcoxon Rank Sum Test Example: Class 2 Interior Drywall Survey Unit

In this example, the gas-flow proportional counter measures total beta-gamma activity (see
Appendix H) and the measurements are not radionuclide specific. The two-sample
nonparametric test is appropriate for the Class 2 interior drywall survey unit because gross beta-
gamma activity contributes to background even though the radionuclide of interest does not
appear in background.

Table 8.3 shows that the DQOs for this survey unit include o = 0.025 and 3 = 0.05. The DCGL,,
is 8,300 Bg/m? (5,000 dpm per 100 cm?) and the estimated standard deviation of the
measurements is about ¢ = 1,040 Bg/m? (625 dpm per 100 cm?). The estimated standard
deviation is 8 times less than the DCGL,,. With this level of precision, the width of the gray
region can be made fairly narrow. As noted earlier, sample sizes do not decrease very much once
Alo exceeds 3 or 4. In this example, the lower bound for the gray region was set so that A/c is
about 4.

If  Als =(DCGL, - LBGR)/c
=4
then LBGR =DCGL,-4c
= 8,300 - (4 x 1,040)
= 4,100 Bg/m? (2,500 dpm per 100 cm?).

In Table 5.3, one finds that the number of measurements estimated for the WRS test is 11 in each
survey unit and 11 in each reference area (o = 0.025, B = 0.05, and A/c = 4). (Table 1.2b in
Appendix | also lists the number of measurements estimated for the WRS test.) This survey unit
was classified as Class 2, so the 11 measurements needed in the survey unit and the 11
measurements needed in the reference area were made using a random-start triangular grid.*

Table 8.6 lists the data obtained from the gas-flow proportional counter in units of counts per
minute. A reading of 160 cpm with this instrument corresponds to the DCGL,, of 8,300 Bg/m?
(5,000 dpm per 100 cm?). Column A lists the measurement results as they were obtained. The
average and standard deviation of the reference area measurements are 44 and 4.4 cpm,
respectively. The average and standard deviation of the survey unit measurements are 98 and 5.3
cpm, respectively.

*A random start systematic grid is used in Class 2 and 3 survey units primarily to limit the size of any potential
elevated areas. Since areas of elevated activity are not an issue in the reference areas, the measurement locations
can be either random or on a random start systematic grid (see Section 5.5.2.5).
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8.5.2 Interpretation of Statistical Test Results

The result of the statistical test is the decision to reject or not to reject the null hypothesis.
Provided that the results of investigations triggered by the EMC were resolved, a rejection of the
null hypothesis leads to the decision that the survey unit meets the release criterion. However,
estimating the average residual radioactivity in the survey unit may also be necessary so that dose
or risk calculations can be made. This estimate is designated 6. The average concentration is
generally the best estimator for 6 (EPA 1992g). However, only the unbiased measurements from
the statistically designed survey should be used in the calculation of 6.

If residual radioactivity is found in an isolated area of elevated activity—in addition to residual
radioactivity distributed relatively uniformly across the survey unit—the unity rule (Section
4.3.3) can be used to ensure that the total dose is within the release criterion:

) . (averageconcentation in elevatd area - 9) <1
DCGL,, (area factor for elevaed area)(DCGL,,)

If there is more than one elevated area, a separate term should be included for each. When
calculating 6 for use in this inequality, measurements falling within the elevated area may be
excluded providing the overall average in the survey unit is less than the DCGL,,. As an
alternative to the unity rule, the dose or risk due to the actual residual radioactivity distribution
can be calculated if there is an appropriate exposure pathway model available. Note that these
considerations generally apply only to Class 1 survey units, since areas of elevated activity
should not exist in Class 2 or Class 3 survey units.

A retrospective power analysis for the test will often be useful, especially when the null
hypothesis is not rejected (see Appendix 1.9). When the null hypothesis is not rejected, it may be
because it is in fact true, or it may be because the test did not have sufficient power to detect that
it is not true. The power of the test will be primarily affected by changes in the actual number of
measurements obtained and their standard deviation. An effective survey design will slightly
overestimate both the number of measurements and the standard deviation to ensure adequate
power. This insures that a survey unit is not subjected to additional remediation simply because
the final status survey is not sensitive enough to detect that residual radioactivity is below the
guideline level. When the null hypothesis is rejected, the power of the test becomes a somewhat
moot question. Nonetheless, even in this case, a retrospective power curve can be a useful
diagnostic tool and an aid to designing future surveys.

8.5.3 If the Survey Unit Fails
The guidance provided in MARSSIM is fairly explicit concerning the steps that should be taken
to show that a survey unit meets release criteria. Less has been said about the procedures that

should be used if at any point the survey unit fails. This is primarily because there are many
different ways that a survey unit may fail the final status survey. The overall level of residual
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Glossary

impacted area: Any areathat is not classified as non-impacted Areas with a reasonable
possibility of containing residual radioactivityin excess of natural background or fallout levels.

independent assessment: An assessment performed by a qualified individual, group, or
organization that is not part of the organization directly performing and accountable for the work
being assessed.

indistinguishable from background: The term indistinguishable from background means that
the detectable concentration distribution of a radionuclide is not statistically different from the
background concentration distribution of that radionuclide in the vicinity of the site or, in the
case of structures, in similar materials using adequate measurement technology, survey, and
statistical techniques.

infiltration rate: The rate at which a quantity of a hazardous substance moves from one
environmental medium to another—e.g., the rate at which a quantityof a radionuclide moves
from a source into and through a volume of soil or solution.

inspection: An activity such as measuring, examining, testing, or gauging one or more
characteristics of an entity and comparing the results with specified requirements in order to
establish whether conformance is achieved for each characteristic.

inventory: Total residual quantity of formerly licensed radioactive material at a site.

investigation level: A derived media-specific, radionuclide-specific concentration or activity
level of radioactivity that: 1) is based on the release criterion, and 2) triggers a response, such as
further investigation or cleanup, if exceeded. See action level

isopleth: A line drawn through points on a graph or plot at which a given quantity has the same
numerical value or occurs with the same frequency.

judgment measurement: Measurements performed at locations selected using professional
judgment based on unusual appearance, location relative to known contaminated areas, high
potential for residual radioactivity, general supplemental information, etc. Judgment
measurements are not included in the statistical evaluation of the survey unit data because they
violate the assumption of randomly selected, independent measurements. Instead, judgment
measurements are individually compared to the DCGL,,.
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Appendix C

Examples of Army Regulations (ARS):

1. AR 11-9, The Army Radiation Safety Program

AR 40-5, Preventive Medicine.

AR 40-10, Health Hazard Assessment Program in Support of the Army Materiel

Acquisition Decision Process.

AR 200-1, Environmental Protection and Enhancement.

AR 200-2, Environmental Effects of Army Actions.

AR 385-30, Safety Color Code Markings and Signs.

AR 700-64, Radioactive Commaodities in the DOD Supply System.

AR 750-25, Army Test, Measurement, and Diagnostic Equipment (TMDE) Calibration

and Repair Support Program.

9. TB MED 521, Management and Control of Diagnostic X-Ray, Therapeutic X-Ray, and
Gamma Beam Equipment.

10.  TB MED 522, Control of Health Hazards from Protective Material Used in Self-
Luminous Devices.

11.  TB MED 525, Control of Hazards to Health from lonizing Radiation Used by the Army
Medical Department.

12. TB 43-180, Calibration and Repair Requirements for the Maintenance of Army Materiel.

13.  TB 43-0108, Handling, Storage, and Disposal of Army Aircraft Components Containing
Radioactive Material.

14. TB 43-0116, Identification of Radioactive Items in the Army.

15.  TB 43-0122, Identification of U.S. Army Communications-Electronic Command
Managed Radioactive items in the Army.

16. TB 43-0141, Safe Handling, Maintenance, Storage, and Disposal of Radioactive
Commodities Managed by U.S. Army Troop Support and Aviation Material Readiness
Command (Including Aircraft Components).

17. TB 43-0197, Instructions for Safe Handling, Maintenance, Storage, and Disposal of
Radioactive Items Managed by U.S. Army Armament Material Command.

18. TB 43-0216, Safety and Hazard Warnings for Operation and Maintenance of TACOM
Equipment.

19. TM 3-261, Handling and Disposal of Unwanted Radioactive Material.

20. TM 55-315, Transportability Guidance for Safe Transport of Radioactive Materials.

w N

N Gk

Examples of Navy Regulations:

NAVMED P-5055, Radiation Health Protection Manual.

NAVSEA S0O420-AA-RAD-010, Radiological Affairs Support Program (RASP) Manual.
OPNAYV 6470.3, Navy Radiation Safety Committee.

NAVSEA 5100.18A, Radiological Affairs Support Program.

OPNAV 5100.8G, Navy Safety and Occupational Safety and Health Program.

agrwNE
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APPENDIX L

REGIONAL RADIATION PROGRAM MANAGERS

The following isadirectory list of regional program managers in Federal agencies who
administer radiation control activities and have responsibility for certain radiation protection
activities. The telephone numbers and addresses in this appendix are subject to change without
notice. A more complete directory list of professional personnel in state and local government
agenciesis available from the Conference of Radiation Control Program Directors, Inc.
(CRCPD). Thisdirectory is updated and distributed yearly. To obtain a copy of this annual
publication please contact:

CRCPD
205 Capital Avenue
Frankfort, KY 40601
(502) 227-4543
http://www.crcpd.org
staff @crcpd.org
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Appendix L
L.1 Department of Energy (DOE)

DOE Home Page http://www.doe.gov

Oak Ridge Operations Office
ORO Public Affairs Office
Post Office Box 2001

Oak Ridge, Tennessee 37831

Savannah River Operations Office
Department of Energy

Post Office Box A

Aiken, South Carolina 29808

Albuquerque Operations Office
Department of Energy
Post Office Box 5400

Albuguerque, New Mexico 87185-5400

Chicago Operations Office
Department of Energy
9700 South Cass Avenue
Argonne, lllinois 60439

Idaho Operations Office
Department of Energy
Post Office Box 1625
Idaho Falls, Idaho 83401

Oakland Operations Office
Department of Energy
1301 Clay Street

Oakland, California 94612

Richland Operations Office
Department of Energy

Post Office Box 550, A7-75
Richland, Washington 99352

Nevada Operations Office
Department of Energy

PO Box 98518

LasVegas, NV 89193-8518
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Telephone: (865) 576-1005
http://www.oakridge.doe.gov/

Telephone: (803) 725-2889
http://www.srs.gov/

Telephone: (505) 845-6202
http://www.doeal .gov/

Telephone: (630) 252-2000
http://www.ch.doe.gov/

Telephone: (208) 526-0833

http://www.id.doe.gov/doeid/index.html

Telephone: (510) 637-1762
http://www.oak.doe.gov/

Telephone: (509) 376-7501
http://www.hanford.gov/

Telephone: (702) 295-3521
http://www.nv.doe.gov/
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L.2 Environmental Protection Agency (EPA)

EPA Home Page

Region 1

Region 2

Region 3

Region 4

Region 5

August 2002

(CT, MA, ME, NH, RI, VT)

U.S. Environmental Protection Agency
Region 1

1 Congress Street

Boston, Massachusetts 02114-2023

(NJ, NY, PR, VI)

U.S. Environmental Protection Agency
Region 2

290 Broadway

New York, New York 10007-1866

(DC, DE, MD, PA, VA, WV)

U.S. Environmental Protection Agency
Region 3 (3CG00)

1650 Arch Street

Philadelphia, Pennsylvania 19103-2029

(AL, FL, GA, KY, MS, NC, SC, TN)
U.S. Environmental Protection Agency
Region 4

Atlanta Federal Center

61 Forsyth Street, SW

Atlanta, Georgia 30303-3104

(IL, IN, M1, MN, OH, WI)

U.S. Environmental Protection Agency
Region 5

77 West Jackson Boulevard

Chicago, Illinois 60604
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http://www.epa.gov

Telephone: (888) 372-7341
(617) 918-1111
http://www.epa.gov/region01/

Telephone: (212) 637-3000
http://www.epa.gov/region2/

Telephone: (215) 597-9800
(215) 814-5000

(800) 438-2474
http://www.epa.gov/region03/

Telephone: (404) 562-9900
(800) 241-1754
http://www.epa.gov/regiond/

Telephone: (312) 353-2000
(800) 621-8431
http://www.epa.gov/region5/
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Region 6 (AR, LA, NM, OK, TX)
U.S. Environmental Protection Agency Telephone: (214) 665-2200
Region 6 (800) 887-6063
1445 Ross Avenue, Suite 1200 http://www.epa.gov/earth1r6/index.htm
Dadllas, Texas 75202

Region 7 (IA, KS, MO, NE)
U.S. Environmental Protection Agency Telephone: (913) 551-7003
Region 7 (800) 223-0425
901 North 5" Street http://www.epa.gov/rgytgrnj/
Kansas City, Kansas 66101

Region 8 (CO, MT, ND, SD, UT, WY)
U.S. Environmental Protection Agency Telephone: (303) 312-6312
Region 8 (800) 227-8917
999 18th Street, Suite 500 http://www.epa.gov/unix0008/
Denver, Colorado 80202-2466

Region 9 (AZ, CA, HI, NV, American Samoa, and Guam)
U.S. Environmental Protection Agency Telephone: (415) 947-8700
Region 9 http://www.epa.gov/region09/
75 Hawthorne Street
San Francisco, California 94105

Region 10 (AK, ID, OR, WA)
U.S. Environmental Protection Agency Telephone: (206) 553-1200
Region 10 (800) 424-4372
1200 Sixth Avenue http://www.epa.gov/r10earth/
Seattle, Washington 98101
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Appendix L

L.3 Nuclear Regulatory Commission (NRC)

NRC Home Page http://www.nrc.gov
Region | (CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT)
Administrator Telephone: (610) 337-5000
U.S. Nuclear Regulatory Commission (800) 432-1156

Region Il

Region 111

Region IV

August 2002

475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

(AL, FL, GA,KY, MS, NC, PR, SC, TN, VA, VI, WV)

Administrator Telephone: (404) 562-4400
U.S. Nuclear Regulatory Commission (800) 577-8510
Sam Nunn Atlanta Federal Center, 23 T85

61 Forsyth Street, SW

Atlanta, Georgia 30303-8931

(1A, IL, IN, MI, MN, MO, OH, WI)

Administrator Telephone: (630) 829-9500
U.S. Nuclear Regulatory Commission (800) 522-3025
801 Warrenville Road

Lidle, lllinois 60532-4351

(AR, CO, ID, KS, LA, MT, NE, ND, NM, OK, SD, TX, UT, WY, AK, AZ, CA,
HI, NV, OR, WA, Pacific Trust Territories)

Administrator Telephone: (817) 860-8100
U.S. Nuclear Regulatory Commission (800) 952-9677
Texas Health Resources Tower

611 Ryan Plaza Drive, Suite 400

Arlington, Texas 76011-8064
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Appendix L

L.4 Department of the Army

Thefollowing isalist of key personnel within the Department of the Army who
administer radiation control activities and have responsibilities for certain radiation
protection activities.

Deputy for Environmental Safety &
Occupational Health

Office of the Assistant Secretary of the Army
(Installations, Logistics, & Environment)

110 Army Pentagon
Washington, DC 20310-0110

Director of Army Radiation Safety
Army Safety Office

DACS-SF

Chief of Staff

200 Army Pentagon

Washington, DC 20310-0200

Radiological Hygiene Consultant
Office of The Surgeon General
Walter Reed Army Medical Center
Attn: MCHL-HP

Washington, DC 20307-5001

MARSSIM, Revision 1 L-6

Telephone: (703) 695-7824

Telephone: (703) 695-7291

Telephone: (301) 295-0267
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Appendix L
L.5 Department of the Navy

Thefollowing isalist of key personnel within the Department of the Navy who
administer radiation control activities and have responsibilities for certain radiation
protection activities.

Naval Radiation Safety Committee Telephone: (703) 602-2582
Chief of Naval Operations (N455)

2211 S. Clark Place

Crystal Plaza#5, Room 680

Arlington, VA 22202-3735

Commander (SEA-07R) Telephone: (703) 602-1252
Radiological Controls Program

Naval Sea Systems Command

2531 Jefferson Davis Highway

Arlington, VA 22242-5160

Officer in Charge Telephone: (757) 887-4692
Radiological Affairs Support Office

P.O. Drawer 260

Y orktown, VA 23691-0260
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