
April 12,2010

Regional Administrator
NRC Region lll
2443Warrenville Road
Lisle, lllinois 60532

Dear Sir,

Based on NRC Confirmatory Order (lA-09-026) issued to me on July 28, 2009, I have agreed within 45

days following each periodic (quarterly) Radiation Safety Committee meeting, to provide minutes of the
meeting to the permittee, the NHPP, and the NRC. Enclosed is a copy of the signed minutes from the
March 4,2010 Radiation Safety Committee meeting with attachments.

lf you have any questions, please contact me at 859-381-5929.

Sincerely,

D//tu-
MichaelT. Hackett, MS

Enclosure

cc: Director, VA Medical Center, Lexington, Kentucky (electronic copy)
Director, National Health Physics Program (electronic copy)
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Closeout Survey Methods
(Last Revised: December 15,2009)

1. General Questions About Closeout Surveys for VHA Facilities

2. Unrestricted Use Release Criteria

3. Historical Site Assessment

4. Closeout Survev Measurements (3 Tvpes: Scanning. Wipes. and Exposure)

5. Closeout Survev Documentation

1. General Ouestions About Closeout Surveys for VHA Facilities

a. What is a closeout survey?
For decommissioning purposes, a "closeout survey" refers to performance and documentation of
a historical assessment and radiological measurements/calculations of sufficient quality to
support release of a room, area, or building for unrestricted use per 10 CFR 20. 1402.

b. What types of areas must have a closeout survey?
Any room or building authorized for radioactive materials use on a VHA permit or any area or
any other area which became contaminated and could not be reduced below unrestricted area

criteria will need a closeout survey before it can be released for unrestricted use with respect to
radioactive materials.

c. When is a decommissioning-quality closeout survey necessary?
When principal activitiesr with radioactive materials are permanently discontinued in a room,
building, or area, the permittee should perform closeout surveys in a timely manner to show that
the room meets unrestricted release criteria. Until the area is released by the appropriate
authority, the use of the area should be controlled in accordance with l0 CFR 19, l0 CFR 20,
and other applicable regulations.

d. What are the regulatory due dates for performing decommissioning closeout survey?
Decommissioning timeliness requirements are in l0 CFR 30.36(d). The RSO should be familiar
with these requirements. Under 10 CFR 30.36(d), if permittee management decides to cease
principal activities in all rooms of a building or if such use stops in all rooms of a building for 24
months (regardless of management decisions), then a closeout survey should be completed
within 60 days of that point to show that residual radioactivity is below applicable unrestricted
release criteria. If a survey cannot be completed within 60 days, then a notification must be

t Principal activities, according to l0 CFR 30, means activities authorized by the permit which are essential to
achieving the purpose(s) for which the permit was issued or amended. Storage during which no permitted material is

accessed for use or disposal and activities incidental to decontamination or decommissioning are not principal
activities.
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Release Authority

Table.pdf

made to NHPP and decommissioning must be initiated. After that notification, the permittee will
have an additional 24 months to complete closeout surveys to show the area meets unrestricted
release criteria. Failure to make a notification (if required) or to complete closeout surveys
within 24 months after a notification (if required) is a violation of 10 CFR 30.36(d).

e. Who has the authority to release a room or building for unrestricted use?

Whether the facility, NHPP, or NRC has authority to release a location of use depends on the
type of permit held and specific circumstances related to the location of use. The table below is
a general summary of release authorities. If there is any question about who has authority to
release the location, the RSO should discuss the circumstances with NHPP.

f. Is an approved Decommissioning Plan required prior to start-up of decommissioning?
Requirements for a formal Decommissioning Plan (DP) are provided in l0 CFR 30.36(gxl). If a

DP is required, then the permittee may not begin decommissioning activities until authorizedby
NHPP (who must gain authorization from NRC). For most VHA permittees a DP is not
expected to be necessary. The RSO should determine whether the following conditions apply (if
these conditions do not exist, then an approved DP is not needed):

"The procedures and activities necessary to carry out decommissioning of the site or
separate building or outdoor area have not been previously approved by INHPP] and
these procedures could increase potential health and safety impacts to workers or to the
public, such as in any of the following cases:

(i) Procedures would involve techniques not applied routinely during cleanup or
maintenance operations;

(ii) Workers would be entering areas not normally occupied where surface contamination
and radiation levels are significantly higher than routinely encountered during operation;

(iii) Procedures could result in significantly greater airborne concentrations of radioactive
materials than are present during operation; or

(iv) Procedures could result in significantly greater releases of radioactive material to the
environment than those associated with operation."

Generally, when radioactive materials were used in a way that precluded their release into the
environment, did not cause the activation of adjacent materials, or did not result in contaminated
work areas above decommissioning screening criteria (see Section 2), then no formal
Decommissioning Plan is expected to be needed.

One example of when a DP might be needed is a cyclotron production facility with activated or
contaminated components or structures above background levels that might need to be removed



using methods that could create significant airborne concentrations of radioactive materials or
significant environmental releases (e.g., by cutting or scarifying contaminated surfaces or
materials).

2. Unrestricted Use Release Criteria

a. NUREG-1556 Series Criteria

VHA permittees generally state, in their permit application documents, that they will
in NUREG- 1 556 series publications for unrestricted release of areas and equipment.
criteria originate from the older Regulatory Guide l 86 published by the U.S. Atomic
Commissioninl9T4 and apply to contaminated surfaces.

use criteria
These
Energy

Permit Tvne Release Criteria for Contaminated Surfaces
Research Use
(NUREG-I556, Volume 7)

q
/\sftl

NUREG1556v7 App

Q.pdf

Medical Use
(NUREG-1556, Volume 9)

@l_/\s|f
NUREG1556v9_r2

App R.pdf

Broad scope (research + medical)

NUREG-1556, Volume I l)
q/̂\r'tff

NUREGl556v11 App
s.pdf

Note that there are no specific criteria for volumetrically contaminated or activated building
materials. The permittee would need to propose such criteria for approval by NHPP on a case-

by-case basis. Another option would be to dispose of volumetrically contaminated materials as

radioactive waste; however, care would be needed to ensure a decommissioning plan was not
required by 10 CFR 30.36(9) for removal of such materials.

b. NUREG-1757 Series Criteria

As an alternative to NUREG-1556 series values, NUREG-1757, which was prepared by NRC
staff, adopts screening values published by NRC in Federal Register on November 18, 1998 (63
FR 64132) with clarifrcation published on June 13,2000 (65 FR 37186). These values, as

clarified, are generally much greater than NUREG-1556 values and are acceptable to NHPP and
NRC for unrestricted release of potentially contaminated building surfaces. The screening
values are based on the decommissioning dose limit for unrestricted use specified in l0 CFR
20.1402. The values are also based on an assumption that 10Yo of the total surface activity is
removable. If the ratio of removable to total activity is unknown, then the screening values
must be reduced by a factor of 10 to compensate for this assumption. These screening
values correspond to levels of radionuclide contamination that would be deemed in compliance
with the unrestricted use dose limit in 10 CFR 20.1402 (i.e., 0.25 mSv/y (25 mrem/y)).
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c. Mixtures of radionuclides

When mixtures of radionuclides are present in the area, the following options exist for evaluating
release limits:

Apply the most restrictive (lowest) release value to the total activity.

Determine an effective release limit for total activity based on a weighted average of all
radionuclides of concern:

/u r\-'
EffectiveLimit:It J', 
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where fl is the activity fraction of radionuclide i; RCi is the release value for
radionuclide i; and N is the number of radionuclides of concern.

(3) Evaluate all measurements in terms of the sum of ratios (i.e., sum of ratios of each
radionuclide's activity to its release criterion). A sum of ratios over one indicates
contamination over release limits.

d. ALARA Requirement

In addition to the release criteria (which serve as the limits for release), NRC requirements in 10

CFR 20.1402 speciff that residual radioactivity should be reduced to levels that are as low as

reasonably achievable. Therefore, when residual radioactivity is located, even though the levels
may be below release criteria, reasonable efforts should be taken to reduce the levels.

3. Historical Site Assessment

A historical site assessment of the location of use is a necessary step in the closeout survey
process and documentation. In cases where historical information is incomplete, a scoping-type
characterization survey might be needed to determine the nature and extent of radionuclides and
contamination prior to performing the final closeout survey.

Collection of the following information is generally considered part of the historical site
assessment phase:

a. For release of a separate building, the following information should be included as

part of the historical assessment:

(l) Facility plan-view diagram showing the location of the building

(2) Total area (acres) of VA facility containing building

(1)

(2)



(3) Date of issue of first license to use radioactive materials

(4) Street address of the building

(5) Description of building:
(a) Type of construction (metal frame, wood frame, cinder-block, etc.)
(b) Number of floors and rooms in the building
(c) Floor area (square feet) of building (by floor if possible)

(6) Date building construction completed (if known)

(7) Date of first use of building for radioactive materials

(8) List of rooms which involved radioactive materials use or storage

(9) Building plan-view diagram for each floor where radioactive materials were
used

(10) Description of area surrounding the building (e.g., residential, industrial, or
mixed area)

(l l) Type of activities involving radioactive material use in building (e.g., animal
research, biomedical research, medical use, medical testing, calibration
facility, etc.)

(12) Description of activities for which the building will be used after release and
whether the building will remain under VA custody and control (e.g.,

demolition, transfer in real estate transaction, continued VA research and
medical use without radioactive materials, etc.)

(13) All information below for rooms to be released.

b. For release of an individual room, the following information should be included:

(l) Radionuclides and forms (sealed, unsealed, or gaseous) used in the room

(2) Typical maximum activity (per radionuclide) used in the room

(3) First and last date of use (per radionuclide, if known)

Note: A decay assessment can be performed based on half-life, last date
of use, and typical maximum amounts to determine a short-list of
"radionuclides of concem". Radionuclides with significant
residual activity or over values in 10 CFR 20 Appendix C are

generally considered to be "radionuclides of concern" and must be

evaluated in the closeout survey. The spreadsheet below is an



example of such a calculation and could be adapted for a specific
situation.

(a) Whether any known spills occurred that resulted in residual activity that could
not be removed

(5) For sealed sources, identifu whether or not any of the sources stored or used
in the room ever leaked or failed a leak test

(6) For sealed sources, provide a copy of the most recent leak test for each sealed
source used or stored in the room. Provide additional details for sealed
sources that leaked.

(7) Provide details about disposition of radioactive materials and equipment
removed from the room(s) as part of decommissioning process. Provide
paperwork showing transfer of radioactive sources/wastes to another
licensee, as applicable.

(8) If liquid disposal of radioactive materials to sewer occurred, this should be

noted, along with a description of the radionuclides disposed and a
description of the sewer system (i.e., where does room drain lead to?
municipal sewer system, onsite or offsite holding tank or septic system?)

(9) Date decontamination activities started.

(10) Date(s) final status surveys performed and areas surveyed.

4. Closeout Survev Measurements (3 tvpes)

NUREG-1575, Rev. I (also known as the Multi-Agency Radiation Survey and Site Investigation
Manual, or MARSSIM) and NUREG-1757 series documents provide guidance for performing
closeout surveys.

Appropriate radiation detection equipment (sensitive to the type of radiation associated with
historical radionuclide use, as determined during the historical site assessment) must be used for
surveys. The detection equipment should be calibrated using NlST-traceable calibration
standards.

When mixtures of radionuclides exist and the detector cannot distinguish radionuclides, an
effective efficiency must be determined and used. An effective efficiency for the detector
response can be calculated by the following:

ffi
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Effective Efficiency:

where f, is the activity fraction of radionuclide i; Ei is the detection efficiency (e.g.,

counts/disintegration) for radionuclide i; and N is the number of radionuclides of
concern.

Background levels should be established based on the type of material making up the surfaces to
be surveyed. Consideration should be given to the different materials of construction in a given
room or area (e.g., ceramic floor tiles, counter tops, concrete, painted surfaces, etc.).

Minimum detectable activities (MDAs) should be determined for contamination measurements
(scans, direct measurements, and wipes) to ensure that the measurement technique is capable of
identifuing residual radioactivity at levels less than the release criteria. Methods for determining
MDAs are provided in Chapter 6 (Section 6.7) of MARSSIM.

A simplified survey approach, adapted from NUREGs 1757 and 1575, is generally acceptable for
VHA permittees. For impacted areas2, the approach is to prepare an initial survey map by
assigning a 1 meter by 1 meter grid to floors, walls (up to 2 meters), fume hoods, workbenches,
shelves, drawers, and backsplash areas in impacted areas. This initial grid identifies initial
survey locations for wipes, stationary measurements for total surface activity, and ambient
exposure rate measurements. Additional locations should be included based on scan results and
the surveyor's judgment (e.g., sinks, sink drains, floor drains, fume hood vents, and other
locations where contamination might have accumulated). The final survey map should include at
least 30 survey locations within each survey unit (i.e., typically an individual room).

Using the frnal survey map, the following three types of surveys should be performed and
documented within each survey unit:

L Surface scanning and stationary measurements for total activity (fixed +
removable):

Surfaces in impacted areas should be scanned for radioactivity at l00o/o coverage using a

suitable survey meter with detector and audible alarm by carefully moving the detector as

close as possible over the survey location at a distance not exceeding 1 cm and at a rate of
approximately one detector width per second. Any location with elevated radioactivity
(e.g., greater than two times background) should be marked on the survey map as

additional survey location. In these locations, both a wipe sample and a timed (e.g., one-
minute) stationary measurement (using a scalar type survey meter that can record total
counts) should be taken.

'Areas should be initially classified as impacted or non-impacted based on the Historical Site
Assessment. Non-impacted areas are areas in which radioactive materials were never introduced,
used, or stored, and have no reasonable potential for residual contamination and require no further
evidence to demonstrate compliance with the release criterion.

fie) '
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b.

Note: MARSSIM (Chapt. 2, Sect. 2.5.2) provides relief from 100% surface scanning by
providing guidance for classiffing impacted areas based on the potential level of residual
radioactive material contamination relative to the established release criteria. The
Historical Site Assessment may be used as a basis for making a classification. The
classifications and associated best practices for scan surveys are shown in the following
table.

Wipe samples of surfaces for removable contamination:

Using the adjusted final survey map (adjusted to include elevated scan locations), swipes
for removable radioactive contamination should be taken from each survey location by
wiping a minimum 100 cm2 area (e.g., using a filter paper of -3 cm diameter and S-
shaped pattern of approximately 40 cm in length) while applying moderate pressure to
the swipe material at the survey location. Additional judgmental wipes should be taken
from sinks, sink drains, floor drains, fume hood vents, vacuum line connections, and
other areas where contamination could have accumulated. Wipes should be counted on
an appropriate counter depending on radionuclides used in the area (e.g., liquid
scintillation counter for low-energy beta emitters like H-3, C-14: NaI well-counter for
photon emitters like those found in nuclear medicine applications). In some cases, wipe
samples may need to be counted first using a well counter and then by liquid scintillation.

Tvpe Area Descrintion Scan Survev Coverage
Class I Areas where residual contamination, prior to

any remediation, is likely to exceed
applicable unrestricted release criteria.

Survey unit size is restricted to 100 m2 or
less.

l00o/o arca coverase

Class 2 Areas where the potential exists for residual
contamination, prior to remediation, but the
area is unlikely to exceed the applicable
unrestricted release criteria.

Survey unit size can be up to 1,000 m2.

Most research and medical use areas would
be exnected to fall under this class.

At least 20Yo area coveraqe

Ifany surveys (including scans,

wipes, or static direct measurements)
reveal contamination approaching
release criteria (a value of l0% of
release criteria is suggested), the area

should be reclassified as Class I and
scanned at l00Vo.

Class 3 Areas where measurable levels of residual
contamination are unlikely, with any levels
being a small fraction (i.e., less than l%) of
the unrestricted release criteria.

The survey unit has no area size limit.

At least l0% area coveraqe

If any surveys reveal contamination
above background levels, then the
area should be reclassified as Class
or 2, depending on levels, and
underqo additional scannins.



c. Exposure rate measurements for external radiation:

Using the adjusted final survey map (adjusted to include elevated scan locations),
exposure rate measurements should be made at each survey location at a distance of I
meter above floor surfaces to provide a good estimate of potential external radiation
exposure.

5. Closeout survev documentation

The following records should be maintained (and submitted to NHPP if required) for close-out
surveys:

(l) Documentation of the historical site assessment, including facility and building plan views if
applicable,list of radionuclides used, basis for determining radionuclides of concern, list
of rooms in which radionuclides were used (if separate building is being released)

(2) Criteria used for unrestricted release (i.e., contamination limits)

(3) Make, model number, and serial number for all detectors used (note that many instruments
have a separate set of numbers for the detector probe and the meter/reader; both number
sets must be specified)

(4) Minimum detectable activities (for fixed measurements, wipes, and scans) for detection
methods.

(5) Calibration records for instruments used with efficiencies for radionuclides of concern

(6) Discussion of daily instrument constancy checks

(7) Description of survey methods

(8) Results and discussion of following:

- Scanning surveys (indicate if any results were greater than two times background)
(acceptable to discuss in units of cpm relative to background cpm)

- Stationary measurements for total surface activity (in units of dpm/l00cmt; 1at
locations with elevated scan results)

- Wipe samples (in units of dpm/l00cm2)

- Exposure rate measurements (in units of mR/hr)

(9) Survey maps showing survey locations in impacted areas being released

(10) Information on instrument sensitivity for radiations of concern (instrument backgrounds;
instrument detection effrciencies for radiations of concern; minimum detectable activity



in units of dpm/l00 cm2 for scanning and stationary measurements; minimum detectable
activity for wipe counter)

(11) Most recent results for any required leak tests for sealed sources

(12) Records of transfers of RAM, associated with decommissioning efforts, to other licensees
for disposal

(13) Statement certiffing that the area to be released has been cleared of all containers of RAM
and that all radiological postings and labels have been or will be removed from the area

and destroyed or otherwise obliterated pending approval to release area for unrestricted
use.

(14) The report or transmittal memorandum for the report should include a concluding statement
that the area meets requirements in 10 CFR 20.1402 for release for unrestricted use. Note
that these requirements also specifr that residual radioactivity has been reduced to levels
that are as low as reasonably achievable (ALARA).



VETERANS AFFATRS MEDTCAL CENTER (VAMC), LEXTNGTON, KENTUCKY
STANDARD OPERATTNG PROCEDURE (SOP), RAD|ATTON SAFETY COMMITTEE

CLOSEOUT SURVEYS

PURPOSE: This SOP establishes guidelines for required radiation safety closeout surveys of locations
where use and/or storage of radioactive materials has occurred prior to these areas being released for
unrestricted use (i.e., given that the Radiation Safety Committee has approved the release for
unrestricted use).

APPLICATION: This SOP applies to rooms/labs where radioactive material(s) have been used and/or
stored at the Lexington, KY VAMC.

RELEASE GRITERIA:

1. NUREG-1556:
Release criteria for contaminated surfaces are found in Nuclear Regulatory Commission
(NRC) NUREG-1556 Consolidated Guidance About Materials Licenses, Volume 11 Program-
Specific Guidance About Licenses of Broad Scope, Appendix S Radiation Safety Survey
Topics:

NUREG-1556 Vol 11
App S

2. NUREG-1757:
NUREG-1757 Consolidated Decommissioninq Guidance may be used as an alternative to
NUREG-1556 series values. This NUREG adopts screening values published by NRC in
Federal Register on November 18, 1998 (63 FR 64132) with clarification published on June
13, 2000 (65 FR 37186):

ry-
.tb

63 FR 64132 6s FR 37186

These values, as clarified, are generally much greater than NUREG-1556 values and are
acceptable to VHA National Health Physics Program (NHPP) and NRC for unrestricted
release of potentially contaminated building surfaces. The screening values are based on the
decommissioning dose limit for unrestricted use specified in 10 CFR 20.1402. The values are
also based on an assumption that 10o/o of the total surface activity is removable. lf the ratio of
removable to total activity is unknown, then the screening values must be reduced by a factor
of 1O to compensate for this assumption. These screening values correspond to levels of
radionuclide contamination that would be deemed in compliance with the unrestricted use
dose limit in 10 CFR 20.1402 (i.e., 0.25 mSv/y (25 mrem/y)).

3. Mixtures of Radionuclides:
When mixtures of radionuclides are present in the area, the following options exist for
evaluating release limits:

a. Apply the most restrictive (lowest) release value to the total activity.

b. Determine an effective release limit for total activity based on a weighted average of
all radionuclides of concern:
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where fi is the activity fraction of radionuclide i; RCi is the release value for
radionuclide i; and N is the number of radionuclides of concern.

c. Evaluate all measurements in terms of the sum of ratios (i.e., sum of ratios of each
radionuclide's activity to its release criterion). A sum of ratios over one indicates
contamination over release limits.

4. As Low As Reasonably Achievable (ALARA) Requirement:
In addition to the release criteria (which serve as the limits for release), NRC requirements in
10 CFR 20.1402 specify that residual radioactivity should be reduced to levels that are as low
as reasonably achievable. Therefore, when residual radioactivity is located, even though the
levels may be below release criteria, reasonable efforts should be taken to reduce these
levels.

HISTORIGAL SITE ASSESSMENT:
A historical site assessment of the location of radioactive material use is a necessary. In cases where
historical information is incomplete, a scoping-type characterization survey might be needed to determine
the nature and extent of radionuclides and contamination prior to performing the final closeout survey.
For release of an individual room, the following information should be included:

1. Radionuclides and forms (sealed, unsealed, or gaseous) used in the room.

2. Typical maximum activity (per radionuclide) used in the room.

3. First and last date of use (per radionuclide, if known).

Note: A decay assessment can be performed based on half-life, last date of use, and typical
maximum amounts to determine a short-list of "radionuclides of concern". Radionuclides with
significant residual activity or over values in 10 CFR 20 Appendix C are generally considered to
be "radionuclides of concern" and must be evaluated in the closeout survey. The spreadsheet
below is an example of such a calculation and should be adapted (e.9., add/delete radionuclides)
for a specific situation.

f;t
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Decay Assessnent

Whether any known spills occurred that resulted in residual activity that could not be removed.

For sealed sources, identify whether or not any of the sources stored or used in the room ever
leaked or failed a leak test.

For sealed sources, provide a copy of the most recent leak test for each sealed source used or
stored in the room. Provide additional details for sealed sources that leaked.

Provide details about disposition of radioactive materials and equipment removed from the
room(s) as part of decommissioning process. Provide paperwork showing transfer of radioactive
sources/wastes to another licensee, as applicable.

lf liquid disposal of radioactive materials to sewer occurred, this should be noted, along with a
description of the radionuclides disposed and a description of the sewer system (i.e., where does
room drain lead to, e.9., municipal sewer system, onsite or offsite holding tank, or septic system).

5.

6.

7.

8.



9. Date decontamination activities started.

10. Date(s)finalstatus surveys performed and areas surveyed.

CLOSEOUT SURVEY MEASUREMENTS (3 tvpes):

NUREG-1575, Rev. 1 (also known as the Multi-Agency Radiation Survey and Site Investigation Manual,
or MARSSIM) and NUREG-1757 series documents provide guidance for performing closeout surveys.

Appropriate radiation detection equipment (sensitive to the type of radiation associated with historical
radionuclide use, as determined during the historical site assessment) must be used for surveys. The
detection equipment should be calibrated using NIST-traceable calibration standards.

When mixtures of radionuclides exist and the detector cannot distinguish radionuclides, an effective
efficiency must be determined and used. An effective efficiency for the detector response can be
calculated by the following:

(g r)-'
EffectiveEfficiency= | ) + I
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where f;is the activity fraction of radionuclide i;

counts/disintegration) for radionuclide i; and N
Ei is the detection efficiency (e.9.,
is the number of radionuclides of concern,

Background levels should be established based on the type of material making up the surfaces to be
surveyed. Consideration should be given to the different materials of construction in a given room or area
(e.9., ceramic floor tiles, counter tops, concrete, painted surfaces, etc.).

Minimum detectable activities (MDAs) should be determined for contamination measurements (scans,
direct measurements, and wipes) to ensure that the measurement technique is capable of identifying
residual radioactivity at levels less than the release criteria. Methods for determining MDAs are provided
in Chapter 6 (Section 6.7) ot MARSSIM.

A simplified survey approach, adapted from NUREGs 1757 and 1575, is generally acceptable. For
impacted areas', the approach is to prepare an initial survey map by assigning a 1 meter by 1 meter grid
to floors, walls (up to 2 meters), fume hoods, workbenches, shelves, drawers, and backsplash areas in
impacted areas. This initial grid identifies initial survey locations for wipes, stationary measurements for
total surface activity, and ambient exposure rate measurements. Additional locations should be included
based on scan results and the surveyor's judgment (e.9., sinks, sink drains, floor drains, fume hood vents,
and other locations where contamination might have accumulated). The final survey map should include
at least 30 survey locations within each survey unit (i.e., typically an individual room).

Using the final survey map, the following three types of surveys should be performed and documented
within each survey unit:

1. Surface scanning and stationary measurements for total activity (fixed + removable):

Surfaces in impacted areas should be scanned for radioactivity at 100% coverage using a
suitable survey meter with detector and audible alarm by carefully moving the detector as
close as possible over the survey location at a distance not exceeding 1 cm and at a rate of
approximately one detector width per second. Any location with elevated radioactivity (e.9.,
greater than two times background) should be marked on the survey map as additional survey

1 Areas should be initially classified as impacted or non-impacted based on the Historical Site Assessment. Non-impacted areas are
areas in which radioactive materials were never introduced, used, or stored, and have no reasonable potential for residual
contamination and require no further evidence to demonstrate compliance with the release criterion.



location. In these locations, both a wipe sample and a timed (e.9., one-minute) stationary
measurement (using a scalar type survey meter that can record total counts) should be taken.

Note: MARSSIM (Chapt. 2, Sect. 2.5.2) provides relief from 100% surface scanning by providing
guidance for classifying impacted areas based on the potential level of residual radioactive
material contamination relative to the established release criteria. The Historical Site Assessment
may be used as a basis for making a classification. The classifications and associated best
practices for scan surveys are shown in the following table.

2. Wipe samples of surfaces for removable contamination:

Using the adjusted final survey map (adjusted to include elevated scan locations), wipes for
removable radioactive contamination should be taken from each survey location by wiping a
minimum 100 cm2 area (e.g., using -3.5 cm x -3.5 cm filter paper and'S-shaped pattern of
approximately 40 cm in length) while applying moderate pressure to the wipe material at the
survey location. Additionaljudgmental wipes should be taken from sinks, sink drains, floor drains,
fume hood vents, vacuum line connections, and other areas where contamination could have
accumulated. Wipes should be counted on an appropriate counter depending on radionuclides
used in the area (e.9., liquid scintillation counter for beta emitters like H-3, C-14, P-32; Nal well-
counter for photon emitters like Cr-51 , l-125, and those found in nuclear medicine applications).
In some cases, wipe samples may need to be counted first using a well counter and then by liquid
scintillation.

3. Exposure rate measurements for external radiation:

Using the adjusted final survey map (adjusted to include elevated scan locations), exposure rate
measurements should be made at each survey location at a distance of 1 meter above floor
and/or other surfaces to provide a good estimate of potential external radiation exposure.

Tvpe Area Description Scan Survev Goveraqe
Class 1 Areas where residual contamination, prior to

any remediation, is likely to exceed
applicable unrestricted release criteria.

Survey unit size is restricted to 1OO m2 or
less.

100o/o area coverage

Class 2 Areas where the potential exists for residual
contamination, prior to remediation, but the
area is unlikely to exceed the applicable
unrestricted release criteria.

Survey unit size can be up to 1,000 m2.

Most research and medical use areas would
be expected to fall under this class.

At least 20o/o area coverage

lf any surveys (including scans,
wipes, or static direct measurements)
reveal contamination approaching
refease criteria (a value of lOoh of
release criteria is suggested), the
area should be reclassified as Class 1

and scanned at 100%.
Class 3 Areas where measurable levels of residual

contamination are unlikely, with any levels
being a smallfraction (i.e., less than 1%) ol
the unrestricted release criteria.

The survey unit has no area size limit.

At feast 10oh area coverage

lf any surveys reveal contamination
above background levels, then the
area should be reclassified as Class 1

or 2, depending on levels, and
underqo additional scanninq.



. GLOSEOUT SURVEY DOCUMENTATION:

;- The following records should be maintained for closeout surveys:

' 1. Documentation of the historical site assessment, including facility and building plan views if

- applicable, list of radionuclides used, and basis for determining radionuclides of concern.

2. Criteria used for unrestricted release (i.e., contamination limits).

3. Make, model number, and serial number for all detectors used (note that many instruments
have a separate set of numbers for the detector probe and the meter/reader; both number sets
must be specified).

4. Minimum detectable activities (for fixed measurements, wipes, and scans) for detection
methods.

5. Calibration records for instruments used with efficiencies for radionuclides of concern.

6. Discussion of daily instrument constancy checks.

7. Description of survey methods.

8. Results and discussion of following:

a. Scanning surveys (indicate if any results were greater than two times background)
(acceptable to discuss in units of cpm relative to background cpm).

b. Stationary measurements for total surface activity (in units of dpm/100cm2 at locations
with elevated scan results).

c. Wipe samples (in units of dpm/100cm2).

d. Exposure rate measurements (in units of mR/hr).

9. Survey maps showing survey locations in impacted areas being released.

10. Information on instrument sensitivity for radiations of concern (instrument backgrounds;
instrument detection efficiencies for radiations of concern; minimum detectable activity in units
of dpm/100 cm' for scanning and stationary measurements; minimum detectable activity for
wipe counter).

11. Most recent results for any required leak tests for sealed sources.

12. Records of transfers of radioactive materials, associated with decommissioning efforts, to
other licensees for disposal.

13. Statement certifying that the area to be released has been cleared of all containers of
radioactive materials and that all radiological postings and labels have been or will be
removed from the area and destroyed or otherwise obliterated pending approval to release
area for unrestricted use.

14. The report or transmittal memorandum for the report should include a concluding statement
that the area meets requirements in 10 CFR 20.1402 for release for unrestricted use. Note
that these requirements also specify that residual radioactivity has been reduced to levels that
are as low as reasonably achievable (ALARA).
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Department of Veterans Affairs
Veterans Health Administration
Washington, DC 20420

DISTRIBUTION:

VHA DIRECTIVE 1105.01

Transmittal Sheet

October 7,2009

MANAGEMENT OF RADIOACTIVE MATERIALS

1. REASON FOR ISSUE: This Veterans Health Administration (VHA) Directive establishes
policies and assigns the actions to implement and maintain Nuclear Regulatory Commission
(NRC) License No. 03-23853-01VA. NOTE: NRC issued this master materials license to VHA
on March 17, 2003.

2. SUMMARY OF MAJOR CHANGES: The major changes in this Directive incorporate
focus to a safety culture, oversight for facility-level Radiation Safety Committees, and undue

reliance on affiliate universities or consultants.

3. RELATED ISSUES: None.

4. RESPONSIBLE OFFICE: The Office of Patient Care Services, National Health Physics
Program Office (11/HP) is responsible for the contents of this Directive. Questions are to be

directed to 501-257-1571 or e-mail address: vhconhpp@va.sov.

5. RESCISSIONS: VHA Directive I105.1 dated September 22,2004, is rescinded.

6. RECERTIFICATION: This Directive is scheduled for recertification on or before the last
working day of October 2014.

Gerald M. Cross, MD, FAAFP
Acting Under Secretary for Health

E-mailed to the VHA Publication Distribution List l0l7l09



October 7,2009 VHA DIRECTIVE 1105.01

MANAGEMENT OF RADIOACTIVE MATERIALS

l. PURPOSE: This Veterans Health Administration (VHA) Directive establishes policies and
assigns actions to implement and maintain the Nuclear Regulatory Commission (NRC) License
No. 03-23853-01VA. NOTE: NRC issued VHA a master materials license on March 17. 2003.

2. BACKGROUND

a. NRC has regulatory authority for by-product radioactive materials as defined in applicable
NRC regulations. Formerly, NRC issued individual licenses to Department of Veterans Affairs
(VA) medical facilities to use by-product radioactive materials. Under the master materials
license, VHA is authorized to issue individual permits to VA medical facilities; replacing
previous NRC licenses.

b. The Under Secretary for Health is the named license official for the master materials
license. The Under Secretary for Health establishes policies for the master materials license
through VHA Directive 1105.01, and commitments in the master materials license application.
The Under Secretary for Health provides oversight for the master materials license through the
National Radiation Safety Committee (NRSC).

c. NRSC is the principal VA Central Office level organizational element to implement the
master materials license. NRSC maintains and implements the master materials license through
the National Health Physics Program (NHPP). NRSC operates under a committee charter and
delegation of authority approved by the Under Secretary for Health.

d. NHPP directs the day-to-day implementation of the master materials license and
coordinates NRSC activities. The NHPP Director is concurrentlv the VHA Radiation Control
Program Officer and NRSC Executive Secretary.

3. POLICY: It is VHA policy to ensure the management of radioactive materials by
implementing and maintaining NRC Master Materials License No. 03-23853-01VA.

4. ACTION

a. Under Secretary for Health. The Under Secretary for Health functions as the named
master materials license official, establishes policies for the master materials license, provides a
delegation of authority for the master materials license, assigns actions to implement and
maintain the master materials license to achieve commitments in the license application and
regulatory compliance by:

(1) Using NRC licensing and inspection criteria.

(2) Following consensus best practices for the safe use of radioactive materials.

(3) Maintaining potential exposure of ionizing radiation to workers and the public from
radioactive materials to a level that is as low as reasonably achievable (ALARA).
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' b. NRSC. NRSC functions as the principal VA Central Office level organizational element
- to implement the master materials license. It is responsible for:

I

- (l) Implementing and maintaining the master materials license.

- (2) Completing actions under the committee charter using the delegation of authority.

(3) Providing management oversight through quarterly committee meetings.

(4) Preparing an annual report to the Under Secretary for Health based on a series of
program assessments.

(5) Monitoring results of the core performance indicators.

(6) Evaluating significant programmatic actions (e.g., permitting, inspections and
enforcement, response to incidents, and response to allegations).

(7) Maintaining the master materials license by periodically reviewing license policies and
procedures, and if needed, submitting amendment requests for program changes to NRC.

(8) Reviewing, evaluating, and taking appropriate programmatic actions to protect worker
and patient health and safety from other types of ionizingradiation, such as machine sources.

c. NHPP Director. The NHPP Director (the overall programmatic orgarizational element
to implement and maintain the master materials license) who functions concurrently as the
Radiation Control Program Officer for the master materials license and Executive Secretary for
the NRSC, is responsible for:

(l) Serving as the principal VA Central Office level advisor on policies and procedures for
the master materials license.

(2) Directing the day-to-day implementation of the master materials license, such as:

permitting, inspections and enforcement, response to incidents and response to allegations.

(3) Coordinating NRSC activities under the supervision of the committee chairperson and as

authorized by the delegation of authority.

(4) Developing policy and program guidelines for the master materials license and other uses

of ionizing radiation.

d. Medical Facility Directors. Medical facility directors with a master materials license
permit, function as the responsible official to ensure safe use of radioactive materials and

regulatory compliance by:

(1) Establishing and implementing radiation safety practices and procedures commensurate
with the radioactive materials scope of use.
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(2) Providing executive management oversight to ensure protection of the health and safety
of workers, the public, and environment, and to achieve regulatory compliance under the master

I
materials license permit with a focus to a safety culture.

(3) Assigning staff with sufficient authority and resources to implement the radiation safety
practices and procedures. Establishing a Radiation Safety Committee and ensuring approval and
continuous coverage by a Radiation Safety Officer.

(4) Complying with master materials license permit commitments, conditions, and
applicable regulations.

(5) Requiring research protocols that require the use of ionizing radiation as part of the
research, be reviewed by the Radiation Safety Committee and other appropriate committees and
subcommittees (e.g., Research and Development Committee, Institutional Review Board,
Institutional Animal Care and Use Subcommittee, Subcommittee on Research Safety) in
accordance with VHA Handbook 1200.01 . NOTE: See Section 4. e. (16) below for
requirements if the research only requires the use of the results of tests using ionizing radiation
that has been conductedfor medical cqre purposes only.

(6) Reporting to NHPP any incidents or medical events exceeding dose limits or
contamination limits, unauthorized disposals or missing radioactive materials, or any significant
program deficiencies.

(7) Routing amendment requests or other programmatic information to NHPP at:

National Health Physics Program (l15HPA{LR)
Department of Veterans Affairs
Veterans Health Administration
2200Fort Roots Drive, Bldg l0l, Room 208
North Little Rock. AR 72114

(8) Ensuring radiation workers and other workers and staff have information and assistance,
as needed, to report safety concerns, engage in other protected activities, and have a safety
conscious work environment.

(9) Notifring NHPP when the medical facility is inspected, or otherwise contacted by NRC.

(10) Notifring NHPP when the medical facility is contacted by an Agreement State or other
regulatory authority regarding the use of radioactive materials.

(11) Avoiding undue reliance on affiliate universities or consultants.

3
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e. Radiation Safety Committee and Radiation Safety Officer. The Radiation Safety
Committee and Radiation Safety Ofhcer function together to support the Director and take all
actions necessary to ensure the safe use of radioactive materials and regulatory compliance. In
the usual organizational arrangements, the Radiation Safety Officer completes day-to-day actions
with oversight by the Radiation Safety Committee. Overall, the actions by the Radiation Safety

Committee and Radiation Safety Officer must include, but not be limited to:

(1) Providing oversight for the safe use of radioactive materials with a focus to ensure
occupational and public doses are ALARA and a safety conscious work environment is achieved.

(2) Establishing committee membership to include the Radiation Safety Officer, a

management representative, a representative for each type of authorized use and a representative
from Nursins Service.

(3) Holding meetings at intervals not to exceed 6 calendar months; and establishing a

committee quorum of at least one-half of committee membership for meetings which must
include the Radiation Safety Officer and management representative.

(4) Preparing records and reporting committee results as required by executive management
and/or Title l0 Code of Federal Regulations (CFR), Part 35; and ensuring the records document
executive management approvals for actions under 10 CFR 35 (e.g., 35.24 and35.26).

(5) Coordinating with other medical facility committees as needed, and reporting results of
committee meetings to executive management or other medical facility oversight committees.

(6) Completing or providing oversight for the radiation safety program through periodic
reviews and audits, to include:

(a) Annual radiation safety program review per 10 CFR 20.1 l0l , to include locations of use

with emphasis on decommissioning records per 10 CFR 30.

(b) Reviews or audits as needed based on the radioactive materials scope of use.

(c) Evaluation of results from audits, reviews and inspections to determine possible generic
issues or trends. Identifr root causes, speci$ corrective actions and actions to prevent
recurrence, and determine if any results are applicable to other uses of radioactive materials.

(d) Distribution of results of audits, reviews and inspections to all work centers and
availability to the staff working with or around radioactive materials.

(e) Oversight and follow-up to resolve health and safety issues and radiation safety program
deviations as needed.

(f) Evaluation of possible undue reliance on affiliate universities or consultants.

(7) Reviewing, at least every 6 months, occupational and public doses.
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(8) Reviewing, at least every 6 months, any identified health and safety issues or possible
radiation safety program deviations from regulatory compliance or required practices.

(9) Reviewing and approving training and experience for prospective Radiation Safety
Officers, authorized users and other staff requiring regulatory approval.

(10) Reviewing and approving proposed changes to training, equipment, facilities and
radiation safety procedures or practices.

(11) Ensuring sealed source inventories are completed:

(a) Quarterly, for sealed sources with either current activity greater than 1 millicurie or
current activity greater than 1000 times the quantities in 10 CFR 20, Appendix C.

(b) Semiannually, for all other sealed sources except sources specifically exempted by
IO CFR 30

(12) Ensuring sealed source records are maintained for transfer or disposition to document
leak test results, if the sealed source was required by regulation or permit condition to have a

leak test.

(13) Providing results if requested, for sealed source inventories and leak tests to NHPP.

(14) Providing oversight for security of radioactive materials by:

(a) Compliance with regulations per l0 CFR 20.1801, l0 CFR 20.1802 and 10 CFR 37
(when issued).

(b) Prevention of adversary or unauthorized removal of radioactive materials.

(c) Compliance with the security guidelines in VHA Handbook 1200.06.

(d) Focusing on adequate security commensurate with possible risks of radioactive materials
unauthorized use.

(15) Classifring sealed sources, not in active use for their intended clinical or research
purpose for a period of 24 months, as disused sources and evaluating the disused sources for
disposal as expeditiously as possible.

(16) Reviewing and evaluating human subject research by:

(a) Compliance with regulations per 10 CFR 35.6 for radioactive materials use in human
subject research.

(b) Compliance with guidelines for obtaining and documenting research informed consent as

required by VHA Handbook 1200.05.
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(17) Using NRC documents (NUREG-1556 series) as guidance to prepare and submit
requests for new, renewed, or amended permits.

(18) Restricting radiation safety program implementation to be consistent with the program
codes (i.e., whether broad-scope or limited-scope medical or research uses) and permitting
conditions approved for the permittee.

(19) Ensuring approvals for authorized users and locations ofuse (except as authorized per
l0 CFR 35,14) are limited to broad-scope permittees.

(20) Ensuring compliance with posting requirements per 10 CFR l9 and 10 CFR 21.6, as in
the following:

(a) VHA Radioactive Material Permit No. [insert specific permit number] issued under VHA
NRC License No. 03-23853-0lVA authorizes the use of radioactive materials at this location.
Contact [insert Radiation Safety Officer name] at [insert location information such as room
number, mail stop, or telephone number] to examine the permit and supporting documents.

(b) VHA license, amendments, and supporting application are available for examination by
contacting NHPP at 501-257-1571, or at mailing address NHPP (1 l5HPAILR), Bldg l0l, Room
208,2200 Fort Roots Drive, North Little Rock, AR72114.

(21) Providing information to workers at the various locations of use or work centers,
especially satellite locations of use, on current radiation safety program and regulatory issues, as

needed, using NHPP Intranet Web site, periodic newsletters, and other information resources
made available to permittees.

5. REFERENCES

a. Title 10 CFR 19-21,30-33, 35,37 (when issued), and7I.

b. Title 49 CFR 100 to 177.5.

c. VHA Handbook 1200.01.

d. VHA Handbook 1200.05.

e. VHA Handbook 1200.06.

8



VA MEDICAL CENTER
LEXINGTON, KENTUCKY

MEMORANDUM NO. OO-27
ocToBER 24,2007

RADIATION SAFETY COMM ITTEE

1. PURPOSE: To delegate responsibilities and define membership of the Radiation Safety
Committee (RSC) at the Lexington VA Medical Center.

2. POLICY: This VA Medical Center will have a hospitalwide committee, which will oversee the
radiation safety program.

3. RESPONSIBILITIES: The Radiation Safety Committee functions in conjunction with the
Radiation Safety Officer to support the Director and ensure the safe use of radioactive materials
and regulatory compliance. The committee's responsibilities are as follows:

a. Provides oversight for the safe use of radioactive materials to ensure occupational and
public doses are as low as reasonably achievable (ALARA).

b. Establishes committee membership to include the Chair, Radiation Safety Officer, a
management representative, a representative for each type of authorized use including
Research Service, and a representative from Patient Care Services.

c. Holds meetings that are scheduled on a recurring date during each quarter that is set by
the committee. These meetings must have a quorum present of at least one-half of the
committee membership and must include the Chair (or designee), Radiation Safety Officer and
a management representative (or designee). lf a meeting is rescheduled or canceled, meeting
intervals must not exceed 6 calendar months.

d. Prepares records and reporting committee results as required by executive management
and/or Title 10 Code of Federal Regulations (CFR) 35; and ensures the records document
executive management approvals for actions under 10 CFR 35 (e.9., 35.24 and 35.26).

e. Coordinates with other medical center committees (e.9., Environment of Care, Research
committees), as needed.

f. Completes and/or provides oversight for the Radiation Safety Program through periodic
reviews and audits. to include:

(1) Annual radiation safety program review per 10 CFR 20.1 101 to include locations of
use with emphasis on decommissioning records per 10 CFR 30.

(2) Reviews and/or audits, as needed, based on the radioactive materials scope of uses.

(3) Evaluates results from audits, reviews, and inspections to determine possible
generic issues or trends, identify root causes, specify corrective actions and actions to prevent
recurrence, and determine if any results are applicable to other uses of radioactive materials.

(4) Distributes the results of audits, reviews, and inspections to allwork centers and
makes available to the staff working with, or around, radioactive materials.



(5) Oversees and follows up on resolutions of health and safety issues, and radiation
safety program deviations, as needed.

g. Reviews at least every 6 months, occupational and public doses.

h. Reviews at least every 6 months, any identified health and safety issues or possible
radiation safety program deviations from regulatory compliance or required practices.

i. Reviews and approves training and experience for prospective Radiation Safety Officers,
authorized users, and/or other staff requiring regulatory approval.

j. Reviews and approves proposed changes to training, equipment, facilities, and radiation
safety procedures or practices.

k. Ensures sealed source inventories are completed:

(1) Quarterly, for sealed sources with either current activity greater than one millicurie or
current activity greater than 1000 times the quantities in 10 CFR 20, Appendix C

(2) Semiannually, for all other sealed sources, except sources specifically exempted by
cFR 30.

l. Ensures sealed source records are maintained for transfer or disposition to document
leak test results, if the sealed source was required by regulation or permit condition to have leak
testing.

m. Provides results for sealed source inventories and leak tests to the NHPP, if requested.

n. Provides oversight for security of radioactive materials by:

(1) Compliance with regulations per 10 CFR 20.1801 and 10 CFR 20.1802.

(2) Prevention of adversary or unauthorized removal of radioactive materials.

(3) Compliance with the security guidelines in VHA Handbook 1200.06.

(4) Focusing on adequate security commensurate with possible risks of radioactive
materials unauthorized use.

o. Classifies sealed sources, not in active use for their intended clinical or research purpose
for a period of 24 months, as disused sources and evaluates the disused sources for disposal
as expeditiously as possible.

p. Reviews and evaluates human subject research by:

(1) Complying with regulations per 10 CFR 35.6 for radioactive materials use in human
subject research.

(2) Complying with guidelines for obtaining and documenting research informed consent
as required by VHA Handbook 1200.5.



(3) Coordinating with the IRB to ensure that for research requiring the use of ionizing
radiation, the consent process and the written informed consent document informs the research
subject about the study requirement for such a test and the risks associated with the tests. For
research involving the use of test results where the test uses ionizing radiation and is conducted
solely for medical care purposes, that the consent process and the written informed consent
document informs the research subject that the test is not required for the research and only the
results will be used.

q. Uses the Nuclear Regulatory Commission documents (NUREG-1556 series) as guidance
to prepare and submit requests for new, renewed, or amended permits.

r. Restricts radiation safety program implementation to be consistent with the program
codes (i.e., whether broad-scope or limited-scope medical or research uses) and permits
conditions approved for the permittee.

s. Ensures approvals for authorized users and locations of use (except as authorized per 10
CFR 35.14) are limited to broad-scope permittee.

t. Ensures compliance with posting requirements per 10 CFR 19 and 21 .6, as in the
following:

(1) VHA Radioactive Material Permit No. 16-08896-04 issued under VHA Nuclear
Regulatory Commission License No. 03-23853-01VA authorizes the use of radioactive materials
at this location. Contact lcurrent Radiation Safety Officer's namel atlinseft current location
information such as room number, mail stop, or telephone numberl to examine the permit and
supporting documents.

(2) VHA license, amendments, and supporting application available for examination by
contacting the NHPP at (501) 257-1571, or at mailing address NHPP (11SHP/NLR), Bldg 101,
Room 208,2200 Fort Roots Drive, North Little Rock, 4R72114.

u. Provides information to workers at the various locations of use or work centers, especially
satellite locations of use, on current radiation safety program and regulatory issues, as needed,
using the NHPP intranet Web site, periodic newsletters, and other information resources made
available to permittees.

4. PROCEDURES:

a. The Chair, Radiation Safety Committee, and Radiation Safety Officer will have stop work
authority and direct access to the director.

b. The minutes of each meeting will be recorded and sent to the Medical Center Director for
approval through the Committee Chair and the Associate Director. After the Director's approval,
the minutes will be reported to the Environment of Care Committee for review. The minutes will
be distributed to the Committee members, Chair of the Environment of Care Committee, Chief
of Staff, Chief of Nuclear Medicine, and the ACOS/Research.

c. Membership.
Radiation Safety Officer
Member from Management
Member from Nuclear Medicine Service (physician, Clinical authorized user)



Member from Nuclear Medicine Service (technical staff)
Member from Patient Care Services
Member from Research Service (research authorized user)
Member from a clinical service involved with non-radioactive ionizing radiation

(physician)
Member from a clinical service involved with non-radioactive ionizing radiation (technical
staff)
NAGE Safety Officer
(Names of actual members and appointments by the Director will be on file in the

Radiation Safety Office.)

5. REFERENCES: VHA Directive 1 105.1 , Title 10 Code of Federal Regulations, VHA Permit
number 16-08896-04, NUREG-1556 Volumes 7, 9, and 11.

6. RESCISSION: This memorandum rescinds Medical Center Memorandum No. 115-01, dated
July 30, 2OO4 and will be due for review by October 24,2010 in accordance with procedures in
Medical Center Memorandum 001-01.

Sandy J. Nielsen
Director
VAMC Lexington



VA MEDICAL CENTER
LEXINGTON. KENTUCKY

MEMORANDUM NO. 00.27

-

??.2010

RADIATION SAFETY COMMITTEE

1. PURPOSE: To delegate responsibilities and define membership of the Radiation Safety
Committee (RSC) at the Lexington VA Medical Center.

2. POLICY: This VA Medical Center will have a hospitalwide committee, which will oversee the
radiation safety program.

3. RESPONS]BILITIES:

The Radiation
Safety Committee and Radiation Safety Officer function together to support the Director and
take all actions necessary to ensure the safe use of radioactive materials and regulatory
compliance. ln the usual organizational arrangements, the Radiation Safety Officer completes
day-to-day actions with oversight by the Radiation Safety Committee. Overall, the actions by the
Radiation Safety Committee and Radiation Safety Officer must include, but not be limited to:

of radioactive materials with a focus to ensure occupational
safety conscious work environment is achieved.

Provides oversight for the safe use
and public doses are AIARA and a

b. Establishes committee membership to include the Chair, Radiation Safety Officer, a
management representative, a representative for each type of authorized use including
Research Service, and a representative from Patient Care Services.

c. Holds meetings that are scheduled on a recurring date during each quarter that is set by
the committee. These meetings must have a quorum present of at least one-half of the
committee membership and must include the Chair (or designee), Radiation Safety Officer and
a management representative (or designee). lf a meeting is rescheduled or canceled, meeting
intervals must not exceed 6 calendar months.

d. Prepares records and reporting committee results as required by executive management
and/or Title 10 Code of Federal Regulations (CFR) 35; and ensures the records document
executive management approvals for actions under 10 CFR 35 (e.9., 35.24 and 35.26).

Coordinates with other medical center committees/councils (e.9.,
Environment of Care Council, Research committees, GEMS, Emergency Management) as
needed, and reports results of committee meetings to executive management or other medical
center oversight committees/councils (e.9., Environment of Care Council).

f. Completes and/or provides oversight for the Radiation Safety Program through periodic
reviews and audits, to include:

(1) Annual radiation safety program review per 10 CFR 20.1 101 to include locations of
use with emphasis on decommissioning records per 10 CFR 30.



(2) Reviews and/or audits, as needed, based on the radioactive materials scope of uses.

(3) Evaluates results from audits, reviews, and inspections to determine possible
generic issues or trends, identify root causes, specify corrective actions and actions to prevent
recurrence, and determine if any results are applicable to other uses of radioactive materials.

(4) Distributes the results of audits, reviews, and inspections to all work centers and
makes available to the staff wq,rking with, or around, radioactive materials.

(5) Oversees and follows up on resolutions of health and safety issues, and radiation
safety program deviations, as needed.

g. Reviews at least every 6 months, occupational and public doses.

h. Reviews at least every 6 months, any identified health and safety issues or possible
radiation safety program deviations from regulatory compliance or required practices.

i. Reviews and approves training and experience for prospective Radiation Safety Officers,
authorized users, and/or other staff requiring regulatory approval.

j. Reviews and approves proposed changes to training, equipment, facilities, and radiation
safety procedures or practices.

k. Ensures sealed source inventories are completed:

(1) Quarterly, for sealed sources with either current activity greater than one millicurie or
current activity greater than 1000 times the quantities in 10 CFR 20, Appendix C

(2) Semiannually, for all other sealed sources, except sources specifically exempted by
cFR 30.

L Ensures sealed source records are maintained for transfer or disposition to document
leak test results, if the sealed source was required by regulation or permit condition to have leak
testing.

m. Provides results for sealed source inventories and leak tests to the NHPP, if requested.

n. Provides oversight for security of radioactive materials by:

(1) Compliance with regulations per 10 CFR 20.1801, I 1O CFR 20J802, and 10 CFR
37 (when issued).

(2) Prevention of adversary or unauthorized removal of radioactive materials.

(3) Compliance with the security guidelines in VHA Handbook 1200.06.

(4) Focusing on adequate security commensurate with possible risks of radioactive
materials unauthorized use.



o. Classifies sealed sources, not in active use for their intended clinical or research purpose

for a period of 24 months, as disused sources and evaluates the disused sources for disposal

as expeditiously as possible.

p. Reviews and evaluates research

(1) Complying with regulations per 10 CFR 35.6 for radioactive materials use in human

subject research.

(2) Complying with guidelines for obtaining and documenting research informed consent

as required by VHA Handbook 1200.5.

q. Uses the Nuclear Regulatory Commission documents (NUREG-1556 series) as guidance

to prepare and submit requests for new, renewed, or amended permits.

r. Restricts radiation safetv program implementation to be consistent with the program

codes (i."., I broad-scop" 

- 

medical or research uses) and permits

conditions approved for the permittee.

s. Ensures approvals for authorized users and locations of use (except as authorized per 10

CFR 35.14) are limited to broad-scope permittee.

t. Ensures compliance with posting requirements per 10 CFR 19 and 21.6, as in the

following:

(1) VHA Radioactive Material Permit No. 16-08896-04 issued under VHA Nuclear

Regulaiory Commission License No. 03-23853-01VA authorizes the use of radioactive materials

at this location. Contact lcurrent Radiation Safety Officer's namel atlinseft current location

information such as room number, mail stop, or tetephone numbef to examine the permit and

supporting documents.

(2) VHA license, amendments, and supporting application available for examination by

contaciing the NHPP at (501 ) 257-1571, or at mailing address NHPP (1 1SHP/NLR), Bldg 101 ,

Room 208,2200 Fort Roots Drive, North Little Rock, AR72114.

u. Provides information to workers at the various locations of use or work centers, especially

satellite locations of use, on current radiation safety program and regulatory issues, as needed,

using the NHPP intranet Web site, periodic newsletters, and other information resources made

available to permittees.

4. PROCEDURES:



a. The Chair, Radiation Safety Committee, and Radiation Safety Officer will have stop work
authority and direct access to the Director.

b. The minutes of each meeting will be recorded and sent to the Medical Center Director for
approval through the Committee Chair and the Associate Director. After the Director's approval,
the minutes will be reported to the Environment of Care I Council for review. The
minutes will be distributed to the Committee members. Chair of the Environment of Care

I Council, Chief of Staff, Chief of Nuclear Medicine, and the ACoS/Research.

c. Membership:
Radiation Safety Officer
Member from Management
Member from Nuclear Medicine Service (physician, Clinical authorized user)
Member from Nuclear Medicine Service (technical staff)
Member from Patient Care Services
Member from Research Service (research authorized user)
Member from a clinical service involved with non-radioactive ionizing radiation

(physician)
Member from a clinical service involved with non-radioactive ionizing radiation (technical
staff)
NAGE Safety Officer
(Names of actual members and appointments by the Director will be on file in the

Radiation Safety Office.)

5. REFERENCES: VHA Directive 1105.1, Title 10 Code of Federal Regulations, VHA Permit
number 16-08896-04, NUREG-1556 Volumes 7,9, and 11.

6. RESCISSION: This memorandum rescinds Medical Center Memorandum No. 115-01, dated

I ocroBER 24, 2oo7 and will be due for review nv I ??, 2o13in
accordance with procedures in Medical Center Memorandum 001-01.

Sandy J. Nielsen, FACHE
Director
VAMC Lexington
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Yes
Yes xl

Yes

Yes
Yes x0

N/A
N/A

Yes
Yes

lf no, explain below.
lf yes, explain below.

lf no, explain below.

lf no, explain below.
lf yes, explain below.

lf no, explain below

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf no, explain below.

. 1OlO1- lmaging Room: minor contamination found in stress area trash @ 0.06 mR/hr (TL >0.05 mR/hr);
removed to radioactive waste for decay.
. This initial reading although above trigger levelwas fairly low (i.e., <0.1 mR/hr) and was in area where

increased radiation levels may be seen (e.9., from gauze removed from injection site & disposed of in
trash) and that is monitored before removal by EMS. Prompt and appropriate action to lower this level
was taken.

. lf areas were greater than TL, was appropriate action taken to decrease radiation levels below TL.

2.

. During October, a few daily readings on the CRC-3SR's Mo-99 setting were at -5.2o/o which is at the +5% review
level (i.e., review if any service/correction needed) but well below action limit of +1oo/o. This same issue was
noted in the last audit for September and the RSC Committee during their December 2009 meeting approved that
this setting will not be required during the daily constancy checks starting in 2010 until such time Mo-99/Tc-99m
generators are used again.

Yes
Yes

lf no, explain
lf no, explain

7. Dose Calibrator Geometry Checks (for Gapintec CRC-15R & CRC-3SR dose calibrators):

Radiation Safety Committee
Detailed Quarterly Audit for Oct - Dec 2009

Nuclear Medicine Service
1. -Daily Radiation Surveys:

. Performed daily as required including weekend/holiday studies:

. Any areas greater than trigger level (TL):
r Hot Lab - 0 times, lmaging Room - 1 time, lnjection Room - 0 times:

Weekly Radiation Wipes:
. Performed weekly as required:
. Any areas greater than trigger level (TL):

. Performed for each pt.-use elution of the Mo-99/Tc-99m generator:

. Mo-99/Tc-99m concentrations were within reouired limits.

. Performed quarterly full constancy check:

. Constancy checks were within established limits:

. Performed quarterly (due 1"' month of qtr) or after repair as required:
r Linearity checks were within established limits:

. Performed as required (after repair).

. Accuracy checks were within established limits.

8. Daily Thyroid ProbeMell Counter and Multi-Well Gounter Constancy Checks:
. Performed daily as required (i.e., when used):

. Hot Lab - 0 time, lmaging Room - 0 times, Injection Room - 0 times:
. lf areas were greater than TL, was appropriate action taken to decrease radiation levels below TL:

Yes

3. Mo-99/Tc-99m Assays (currently not using Mo-99/Tc-99m generators - last use was in 2008):

. This audit item will be dropped starting in 2010 until such time Mo-99/Tc-99m generators are used again since
there are no immediate plans to re-start their use.

4. Daily Dose Calibrator Constancy Checks (for Capintec CRG-15R & CRC-35R dose calibrators):
. Performed daily if used for pts as required including weekend/holiday studies:

below.
No x1 lf no, explain

t 12117 - Dally constancy check was not completely done (i.e., only 1 of 5 settings documented as checked & it was
within limits)on the non-Tc-99m dose calibrator (i.e., CRC-15R). Based on the patient schedule that day, only
one patient assay involving Xe-133 was performed on that dose calibrator on that day. The RSO discussed this
issue with the nuclear medicine technologist involved and her supervisor.

5. Quarterly Dose Galibrator Linearity Ghecks (for Capintec GRG-15R & CRC-35R dose calibrators):

6. Annual Dose Galibrator Accuracy Checks (for Capintec GRG-15R & CRC-35R dose calibrators):
r Performed annually as required (due in Sept. or after repair):
. Accuracy checks were within established limits:

N/A lf no, explain below.
N/A lf no, explain below.

N/A lf no, explain below.
N/A lf no, explain below.

lf no, explain below.Yes

Page 1 of 5.



. Constancy checks were within established limits: lf no, explain below.

9. Quarterly Thyroid ProbeMell Counter (MDA, chi-square) and Multi-Well Counter (normalized, chi-square) Checks:

11. Semi-Annual Air Flow Measurements (AFM) & Xenon Spill Clearance Time Calculations/Annual Fume Hood Certification:
. Semi-annualAFM performed as required (due in Jun. & Dec.): Yes lf no, explain below.
. lmaging room & hot lab under negative pressure & confirmed by smoke test: Yes lf no, explain below.
. Xenon spill clearance times calculated and posted after AFM made: Yes lf no, explain below.
. Annual fume hood certification performed (due in Feb.): N/A lf no, explain below.
o Fume hood sash level noted after calibration made: N/A lf no, explain below.

12. Annual Survey Meter Calibrations:

. Performed quarterly (due 1" month of qtr) or after repair as required:

. Checks were within established limits:

10. Monthly Xenon Machine Quality Control Ghecks:
. Performed monthly/quarterly or after repair as required:
. Quality controlchecks were within established limits:

. Performed annually as required (due in Mar. or after repair):

13. Quarterly/Annual Radionuclide Sealed Source Inventory:
. Performed quarterly (due 1'r month of qtr) as required:
. All sources accounted for:

o 137 sealed sources.
. Performed monthly check of Cs-137 calibration source:
. Annual NHPP sealed source verification performed as required (due in Mar.)

14. Semi-Annual Radionuclide Sealed Source Leak Testing:
. Performed semi-annually as required (due in Jan. & Jul.):
. Any leakage detected above required limits:

15. Reportable or Recordable Events/lncidents:
. Any reported reportable or recordable events/incidents:

16. Reported Radioactive Spills:
. Any reported radioactive spills:

17. Quarterly Review of ln-coming Radionuclide Receiving Records:
. Any receiving record missing pertinent info (e.9., survey/wipe results):
. Any problems noted (e.9., contamination, wrong material):
. 204

Yes
Yes

Yes
Yes

N/A

Yes
Yes

Yes
N/A

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf no, explain below.

lf no, explain below.

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf yes explain below.

lf yes, explain below.

lf yes, explain below.

lf yes, explain below.
lf yes, explain below.

N/A
N/A

No

No

No
No

with 183 from local tat t I tau

Radionuclide
#of

Shioments
# from local

radiooharmacv
# w/ another primary

local shipment (e.s., Tc-99m) mCi
Ga-67 1 (wffc-ggm) 4.0
l-131 (Capsule) 4 4 4 (wfic-ggm) 39.9
ln-111 3 2 8.9
Tc-99m 176 176 25.356.5
Tt-201 5 1 2 (wnc-ggm) 41.1

Xe-133 16 631.2
Total 204 183 7 (wrrc-ggm) N/A

Page 2 of 5.



18; Quarterly Review of Out-going Radionuclide/Return Package Records:' . Any out-going record missing pertinent info (e.9., survey/wipe results):
. Any problems noted (e.9., contamination):

1 79 out-going packages:
. 179 return packages to local radiopharmacy.

No
No

lf yes, explain below.
lf yes, explain below.

r Did return packages to local pharmacy equal the amount received: No x4 lf no, explain below.
o 11105 - Return documentation not recorded for the late afternoon shipment (i.e., 4:35P, third shipment that day).
c 12109 - Two shipments that day but only one return documentation recorded.
. 12117 - Four shipments that day but only three return documentations recorded.
. 12118 - Four shipments that day but only three return documentations recorded.

o This same issue was noted in the last audit for 3'o quarter (Jul-Sep) and the RSC Committee during their
December 2009 meeting approved the corrective action taken:
. In December 2009, the RSO discussed this issue about documentation problems with each nuclear

medicine technologist.
. In December 2009, combined local radiopharmacy shipment receipt and return documentation forms so

there will be only one form and each shipment will have documentation of receipt and return on one line.
RSO reviewed this new form with the nuclear medicine staff for first use in January 2010.

. ln February 2010, the RSO again discussed this issue about documentation problems with the nuclear
medicine staff (i.e., individually and in the Nuclear Medicine staff meeting), setup a monthly review of the use
of the new receipVreturn form (no problems with the 64 shipments received & returned in January 2010), and
staff reviewed radiation safety refresher presentation on this subject in February 2010 (see attached).

tf-lr[(|t
Nucl Med Refresher

Training

19. Written Directive (WD) Audits for Nuclear Medicine: x5
Compared WD on file in Radiation Safety Office to radionuclide receipt and use records, and if applicable, Radiation

thera file, and t release file.

Pt. ID lsotope & Procedure Date
WD
mCi

Given
mCi Comments " Problems

JB l-131 Whole Bodv 1 0/1 9/09 5.0 5.4 N/A None
PB l-131 V/hole Bodv 10t21t09 5.0 5.45 N/A None
JS l-131 Whole Bodv 11t04t09 5.0 5.28 N/A None
RC l-131 Whole Bodv 11t04t09 5.0 5.24 N/A None
JH l-131 HyperThy Tx 12t29t09 18.0 18.3 Pt. given required written radiation safety

instructions.
None

*e.9., WD incomplete, patient identity not verified by two methods, dose not within +10% of prescribed dose, etc.
. l-131 Thy Uptake - 0, l-131 Whole Body - 4, l-131 Hyper Thy Tx - 1, l-131 Thy CA Tx - 0, Sm-153 Bone Pain Tx - 0.
. Any problems noted. No lf yes, explain below.

20. Training (lnclude all staff if dealing with clinical use of radionuclides.): Yes x149.00|f yes, attach list.
. DOT HAZMAT refresher training (i.e., every 3 yrs) for Nuclear Medicine staff is due by September 21,2010 (i.e., last

done on Ogl21l07) or initial training for new staff within 90 days.
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21 . Rad iation Safety I mprovements and/or Add itional Cgmments/Problems: Yes x1
r OcUNov - Updated the required annual rdbtion safeft/ trainhg forNuclearMedbine (2:

AOD, EMS, VA Police andWarshouse"b inctude,{eee-attachment br rprs aeffiard/,firW
r Added additional slides (2,7) andleat questions (0-2) m n@ded. .r ,

r lf test is done electronically, quesion hint slides can be easily viwed
PowerPoint presentration ard &lE % ane\A,erd conectly is irdicated d

Audit performed by: MichaelT. Hackett, MS, Radiation Safety Officer

Page 4 of 5.



]f)orr)o)o)
([(L

;.ooE
.

= (l,ooElEooo(LEcf=4.9
=

>
xo6tr
t=*Oo(n
=

,
oo
'=

 
c)

A
rP

E
>Itl

tr>

3.!roE
.q)

U
)oEc(s

Ic.9ocooq)o.c(LoBo(Ltl

I(L(L=ooE(U

I.9ocoo{)o'=(Lo;o(L==o)(lt
J

3.qoE
.cc)E.9Eluoo(!oEooo(Ltl

uJ(L3.o(l,
t{.,
oort)
FoUoEc(s
I

c.o(uctooo.

'6(Lq)ioILC
D

,c(!Fo=oFotl ID
U

)oT
'coI.9(Ecc)oEo.o(Lo);(Ltl

t(L(L

E
'

'e'6oooF;c,
Yo)
.E'6oq,ct
F;oY

6q)

JooocGc)()EoEoELo.ogo
.E2=

r 
.c)

=
'o

:F
E

1-5
*t(l)
oE(tr()
F

8.a
P

oE
8

(,
ilH

ooil 
v

e ll 6
: 

ll 5
ll ";gCo'6o0)

@

;.9oE
,oU
'ooFoa

9'C
.

'E'6gFEfooJcD
o=u) 

.=
trEoE
68.
c;S
9

z
il[tl

o.gc'o3o'too.\z
.=3oo-ooEco.:<.9ootro.Ec'ogF

oo
Io'-E(l)$c.E.a!oE
.

o

Io:s(!Fooa

u
Ica.s(I

F1fi

aLIJI

oE(!LFoo-

al>
l

uJlI
,lolclLl

'ro1
LI
F

II
>

.1

6l(sl
ol5l
'F

l
(I'l

.-l
ol$l
E

II

inlclcl
<

l
o)l
olN

I

o

Io.c'oFq)oU
)e

uJI

.s'cFq)oac

= 4lLI

.E'(!Foj(! aU
lI

.E-'oLFq)fic

o-.0Eq)(oc)()lz
I

o-e

o'-;(!oOfz
I

c

q)l

otol
>

lgl
(ol
ol

zlrl
ol=

l
ol
F

l;lol
st(!l
al6l
(ol

(ul
tlr-t 6

E
l s

€lF
orl F

R
l!

all
cl
'61
.-l

E
I

>
lLIE
I

olflzlJ-lolLI
F

l>
t

ol
9lT

I
utl
cl
.ol
ol
E

lol
E

lc
i6l €
de
&

t P
ol F
ol o
c{l <

q)
.9o(LIoc.goLF(l)oa.F.goox.

(|)t
()I
ol
o-l
<

l
>

lrlolcl

F
I}l.91(ol

alclol
'{=

l
(U

I

€lol
trl
ftlJl-l
<

l
ololR

I

a-oL=
I

o'-'oFooa'.E.olCox-o)oN

ul_cC
J

L(!=
I

'-(!FIaa.E.sox(!-cc\

al.uo'-'GLFq)(!aF,qE(o
E

o:o(LIo.goLFc)

U
)

F.qE(g
EocN

c)o-ooo.c'(!F,9U
)c'F.g!otcf-cooc!

oFoNe'j:.ooGx.fr:l-N

oFU
)

F!ox(It:lO
)

Ooc!

EE

.sIft

oo(!t
.go(o
x.

.o.lfox
ft

G
:cfi

oM
(olooN

oco,ooN

ftIcC
.]

(!fccON

occoo()N

GcO
)

c)c!

(!-c\

o-N

(!ceoON

(!5co,C
.l

ocEoac.9Ooa

(t>

Ioo

c)([U
)co.oEoE

@= uJ
nJJ >

g
e:0
O

E
a0)
cEO

g
'E

(E
.oo
E

()
(55
trz

a-oo
o= U

J

(f)

[rJ

nIJ

oc:go()ooo:z

,poac.o.qoot.

c)c:0oq)oo()Jz

(l)c'
a.o.oEot

o.()
6(L

e(5o)
4..)
60
E

:
E

EtE
G

tra

U
)

Joooafo-coLo=

.E(5
U

)

.o.oEoE
nIJ

o.9o(L

aJodoo=oE0)o=
ooF

F(L(L

F(L(L

F(L(L

F(LT
L

F(L(L

F(L(L

F(L(L

F(L(L

l-(l().

F(L(L

F(LT
L

F(L(L
1-I

F(LT
L

F(L(L

F(LT
L

FIL(L

F(L(L

F(L(L

Fo-(L

lrgoF

OON

oq
ooo(o

oqo
oooi

oo$
oo@

oqN

oo<
"i oqF

- oq
oq

oq
oq(f,

ooc.i

ooci oq
ooo, oo<

"i oq

E
h

fi6
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq
oq

oq

{*ts(tr

a
N

ocf) o
c!

\r
@

N
(.)

f-
F

cf)
c{

o
O

J

(!oG(t,o.gtt(!E

oEtr z
z

=o(f)

oi

(Lo(f)

(f)

z
z

o(f)

o)

= rLoq?

z
z

z
z

z
z

z
z

z
z

z
sz

0)oo
o

c
o,oNo

o)o@No

oo
oz

o)o@Fr

o)o|r)
N

oz
oz

cz
oz

oz
oz

oz
cz

oz
o(D
o

oq)
o

ooo

:th

z
z

z
z

z
z

z
z

z
z

z
z

z
z

z
z

z
z

z
z

tJI



I

Local Radiopharmacy Shipments Received
2007 - 2009

rnq' ?ndqf 3dqr 4hqr r.lqr 2ndqr
:@7 2007 2m7 2m7 2m3 :m3

Local Radiophamacy Shlpments Received
2007 -2009 5l

ii
. E1

t6

'liii'ii
, ai

^ig



-l

Local Radlophamacy Shlpmenk R€celved
2007 - 2009

1.16r ?dq( 3ddr 4lhfr lsldr 2nddr 3.dqr 4hfr 1rl61 2.dq( &dqr 4hft
?m7 2m7 ?m7 rm7 203 2m 2N 2m3 2m9 2re 2m 2m

Local Radiophamacy Shlpments Received
2007 -2009



t
i9;E

E
g.

3".9 €; F
;

=
,^^on 

:o

8-igft3:
dE

f;-.<
:

-=
=

^\A
-F

E
iiE

=
 

a 
E

E
 

E
aE

E
i!l

3 
€qE

iH
E

g
a 

I E
 paE

 3-p

*' 
E

r$E
€E

:
ffi 

:B
€eE

E
F

x

aaoo,E!GaooEoEoGooocoEoo

ooc9c.

oo
5=

c=oILE(E6oJ

X

gooo.go(5L@ooNocq)
.c;atcovto(U

.o3Eq*:.FU
rg

N
F

:tr:;.= =
^

ei=
;

oF
E

EP
E

-tE
 o9

",o:
cE

!
o o:
s 

e{
€s;
<

 ?'=

c)(u
U

)6bcl
clg
o=
o&

x

38
qgeg!

E
g5:E

E
e;:E

5e
6*6oS

=

E
T

€*E
H

E
E

 qE
;59

, 
g*€€t:fi

! 
E

 
iL 

O
 

O
 

O
 

C
I 

P
5<

F
E

9E

F
F

*gE
E

E
E

I€

X

o.Eooc'o:lt o
N

o
o

olol<
l

al;l
(I)l

ol(l)l

=
l (6l

ol
E

I
zl

ol c

xt+
>

t ;
ol E
ol <
zl

olol
:Iol
o-l
<

l
>

l

ol

ol9l6l
3l

GEo

.9t!oooC
L

coo.oioo-o.go:It!lrctt
.Eoctt

c,
.c

-(E

eEos
.go
otr
cooE
E

E
:!Ig6.C
6>
.9 -=
E

'A
E

6
':o.=

o
>

.ct
i:tr
!fo9.,
!o9O9E

E
;

!I,c
t';o-(!0
s;o9
E

E
_5_:;
IE

 IE
.9 .9
ooIJ 

C
'

ggoooooo
!, 

!,
.t2.2
oooo

C
''

.E.Eao|lto

ooFctt
.E(5

FoIE
attro.g!t(s
torooN

F
 

#,8 
=

IiE
I;

€ 
€#E

:

X

* ?o
;r'=

 
>

. 
{8E

z
H

 
;€€ 

H

*; 
#r*r

F
# 

E
E

E
:

XXX

o

o:
-. 

c;i-
-90;o
-a=

 
E

; € 
=

d

? E
, 

E
as 

H

;xE
 

f *e;
=

 6 h 
E

i.E
f

H
trfr 

eggB
o-E

>
 

5eE
;

X

G

G
3

coc 
o

^E
 g 

E
fie-pfi

i\oil9 
::oP

Y
o

6,96.to 
X

:E
.97

q Y
 o k 

E
 6E

=
 

E

H
H

E
T

 iE
gcE

io-d>
 

5S
-=

e*

X
X

X
X

o

E
 

I---
3 

>
g,E

r.L 
.E

E
t

E
 

E
^;

t 
E

 r;.0
6 

P
 &

E
_3 

g;E

x
x

X
X

E
E

E
: 

x:
': d=
€:E
P

g.E
q

'' 
'1;sl

: 
R

sg;
c, 

-!t90
@

 
o;;6

x
X

X
x

x

o.ooo@ooNocq)
.c=ao9o6co1'

3t 
$

E
 3uF

 
H

E
-C

*g
IE

{F
:

:E
"E

 8 F

o6a6iq-o)
ot

X
x

X
X

X
x

E
" $-

,Y
 

C
l 

O

^e 
E

a;E
€a

flgF
$ge;e€

X

t 
E

'.-

,t* 
E

*;€=

$ $I 
E

€;€E

x

qopoo{t s
(f)

N
f-

rO
r()

ol
ol<

l
alfrl

ololol

=
l (ol

ot

zl

qt 
L

6t;
>

l.a
(gl c
ol -E

?il <

zl

ololol
o-l
<

l>
l

ololol(l)l

G
I

=
l

co(Etroooo.goo-o3oo-E
t

'E(E

Fo(E

oco.gtt!Eo)ooN



1. 'Monthly Radiation SurveysMipes of Gore Labs, Waste, Common Areas done by Radiation Safety Office:
Yes lf no, explain below.
No lf yes, explain below.

. . lf areas were greater than TL, was appropriate action taken to decrease radiation levels below TL:
N/A lf no, explain below.

2. Annual Radiation SurveysMipes of each Authorized User Lab/Room done by Radiation Safety Office:

Performed monthly:
. Any areas greater than trigger level (TL):

o Performed in December:
. Any areas greater than trigger level (TL):

o Performed weekly if radioactivity is used:
. Any areas greater than trigger level (TL):

r lf areas were greater than TL, was appropriate action taken to decrease radiation levels below TL:
N/A lf no, explain below.

o NumberofRooms: 11 Numberof Authorized Users: 10

3. Quarterly Record Audit of Weekly Radiation Wipes Performed by each Authorized User Labs:

Yes lf no, explain below.
No lf yes, explain below.

No lf no, explain below.
No lf yes, explain below.

. lf areas were greater than TL, was appropriate action taken to decrease radiation levels below TL:
lf no, explain below.

. Number of Rooms: 14
(2 never activated, 1 deactivated in Dec)

4. Quarterly/Annual Radionuclide Sealed Source Inventory of Labs and Gore Labs done by Radiation Safety Office:

N/A
Number of Authorized Users: 10

Yes
Yes

Yes
Yes

As of: October 1. 2009

N/A lf no, explain below.
N/A lf yes explain below.

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf no, explain below.

lf no, explain below.
lf no, explain below.

. 17 sealed sources.

5. Semi-Annual Radionuclide Sealed Source Leak Testing done by Radiation Safety Office:

o Performed quarterly as required:
o All sources accounted for:

o Performed semi-annually as required (due in Jan. & Jul.):
. Any leakage detected above required limits:

. All sources accounted for:

. All Authorized Users within possession limits:

6. Quarterly Radionuclide (Unsealed) Inventory of each Authorized User Lab done by Radiation Safety Office:

o Number of Authorized Users: 10

7. Reported Radioactive Spills:
. Any reported radioactive spills:

8. Authorized User Lab Closings:

No lf yes, explain below.

Yes x1 lf yes, explain below.
. Dec - RSC reviewed closeout documentation for C304 via email and approved release of the lab through electronic

voting.

9. Annual Survey Meter Calibrations:
. Performed annually as required (due in Mar. or after repair): Yes x1 lf no, explain below.
. Nov - New meter calibrated by manufacturer (June 2009) was put into use replacing another meter that was taken out

of use and labeled as such.

10. Annual Beta Counter (2) Quench Curve and Gamma Counter (2) Galibration:
. Performed annually (due in Jan. or after repair): N/A lf no, explain below.

11. Monthly Beta Counter (2) Normalization, Chi-Square, and Constancy Checks and Gamma Gounter (2) Peak,
% Resolution, Chi-Square, Constancy, and Efficiency Checks:

. Performed monthly

. Allchecks were within established limits:
Yes
Yes

Page 1 of3.



. None to report.

13. Quarterly Review of In-coming Radionuclide Receiving Reports:
. Any shipments received that were not pre-approved by RSO:

a

a

a

below.
Any receiving report missing pertinent info (i.e., survey/wipe results):
Any problems noted (i.e., contamination, wrong material):

14. Quarterly Review of Out-going Radionuclide Package Records:
. Any out-going record missing pertinent info (e.9., survey/wipe results):
. Any problems noted (e.9., contamination):
. None to report.

15. Training (lnclude all staff if dealing with research use of radionuclides.):
See Nuclear Medicine audits for support staff (e.9., EMS, Police, etc.)

1 6. Rad iation Safety lm provements and/or Add itional Comments/Problems :

Audit performed by: MichaelT. Hackett, MS, Radiation Safety Officer

No

lf yes, explain below.

lf yes, explain

lf yes, explain below.
lf yes, explain below.

lf yes, explain below.
lf yes, explain below.

x17.25 lf yes, list on last page.

lf yes, explain below.

No
No

N/A
N/A

No

12. Authorized User Approvals by Radiation Safety Gommittee:

Page 2 of 3.
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Radiation Safety Committee
Detailed Quarterly Audit for Oct - Dec 2009

Radiographic-Fluoroscopic Use
Use the links below for detailed case-by-case breakdown.

1. Patient radiation dose from CT (8152 only):
See reference tables/links at end of this audit related to patient effective doses.- # CT Exams by Procedures:

fotat gt+A Exams for 62 Procedures

Average 50.8 Exams/Procedure (note: patient may have multiple procedures;

A. Interventional CT Exams:
Effective Dose mSv

Average
Minimum
Maximum

Total # of Interventional CT Exams (B'152) Reviewed
over>10 mSv but<100 mSv 14

(1) Further broken down by CCTA WWO, QUAN CALCIUM Exams:
Effective Dose mSv

Average 10.7
Minimum 1.7
Maximum 33.3

Total # of CCTA Exams (8152) Reviewed 32
# of exams over >10 mSv but <100 mSv l3

B.-D. CT Case Review Selection:

B. High Volume Cases (Sampling of different procedures reviewed each qtr):
(1) Broken down by Procedure Type: CT CHEST PULMONARY EMBOLISM PROTOCOL

Effective Dose msv
Average 16.6

Minimum 6.8
Maximum 35.1

Total # of CT Cases (8152) Reviewed 30
# of cases over >10 mSv but <100 mSv 27

(2) Broken down by Procedure Type: CTA HEAD, NECK & CHEST
Effective Dose mSv

Average 19,3
Minimum 15.9
Maximum 26.3

Total # of CT Cases (8152) Reviewed 29
# of cases over >10 mSv but <100 mSv 29

C. Average Volume Cases (Sampling different procedures reviewed each qtr):
(1) Broken down by Procedure Type: CT CERVICAL SPINE WO CONTRAST

Effective Dose mSv
Average 4.9
Minimum 1.7
Maximum 11.6

Total # of CT Cases (B152) Reviewed 30
# of cases over >10 mSv but <100 mSv 1

(2) Broken down by Procedure Type: CT HEAD W&WO CONTRAST
Effective Dose mSv

Average 4,2
Minimum 3.9
Maximum 5.0

Total # of CT Cases (8152) Reviewed 29
# of cases over >10 mSv but <{00 mSv 0

10.9
1.7

33.3
35

dose may reflect all exams done)

Page 1 of3.



Radiation Safety Committee
Detailed Quarterly Audit for Oct - Dec 2009

Rad iog raph ic-Fl uoroscopic Use
D. Low Volume Cases (Sampling different procedures reviewed each qtr):

(1) Broken down by Procedure Type: CT ABD W&WO (RENAL MASS PROTOCOL)
Effective Dose mSv

Average 40.9
Minimum 16.5
Maximum 65.0

Total # of CT Cases (8152) Reviewed 18
# of cases over >10 mSv but <100 mSv 18

(2) Broken down by Procedure Type: CT ORBIT SELLA P FOS OR TEMP BONE (WO CONTRAST)
Effective Dose mSv

Average 2.1

Minimum 0.9
Maximum 2,8

Total # of CT Cases (8152) Reviewed 12
over>10 mSv but<100 mSv 0

2. Patient radiation dose from Interventional Fluoroscopv (Specials 8180):
See reference table/link at end of this audit related to patient skin doses.

Air Kerma
1 GY = 1,ggg t6t Average

Minimum
Maximum

Total # of Exams in Specials (8180) Reviewed

306.9
1.0

6,260.6
61

# of exams over 23 Gy but <1 0 Gy
# of exams over >10 Gv but <15 Gv

1+

3. Patient radiation dose from Cardiac Cath (A233 & A235):
See reference table/link at end of this audit related to patient skin doses.

Estimated Fluoro Time
Air Kerma entrance skin

I GY = 1,999.6t
Minimum
Maximum

Total # of Exams in A233 tepul & A235 lcct-; Reviewed
# of exams over:3 Gy but <10 Gy

# of exams over >10 Gv but <15 Gy

There were two patients who had estimated doses >1OGy:

ril
,Li I

ft Review Greater
Than 10Gy

A. Broken down by: 4233 (EP Lab - EPL)

Recorded Air Kerma entrance skin dose
Average

Minimum
Maximum

Total # of Exams in A233 (EpL) Reviewed
# of exams over23 Gy but <10 Gy

# of exams over >10 Gv but <15 Gv

B. Broken down by: A235 (Cardiac Cath Lab - CCL)

Recorded Air entrance skin dose
{ GY = 1,996 t6,

Dose'
3,306

,l

't3,754
184
70

7

0.0
76.1

Estimated Fluoro Time

2,506
1

13,252
66
18

2

16.5
0.0

68.7

Average
Minimum
Maximum

Total # of Exams in A235 lcct-1 Reviewed
# exams over:3 Gy but <10 Gy

# exams over >10 Gy but <15

Estimated Fluoro Time
Dose *

'i4
11,086

118
47

1

3,754
't7

13,754

18.8
0.2

76.1
118

52
5

Page 2 of 3.

on recorded dose (air kerma) overestimation (i.e., 19.4% CCL & 19.6% EPL)



Radiation Safety Committee
Detailed Quarterly Audit for Oct - Dec 2009

Radiog raphic-Fluoroscopic Use
' 4. Radiation Safety lmprovements and/or Additional Comments/Problems: No lf yes, explain
-. 

below.

Aubit performed by: MichaelT. Hackett, MS, Radiation Safety Officer

References for Section 1 above

Heralrye Raoraton
Level'

Effective Dose
Estrmate Ranqe xamDle Examrnatrons

None 0 ,lltrasound MRI

l,{inimal <0 1 msv lhesl radiooraDhs nand radrooraDhs

1- l msv

Medium l-10 msv \bdomen CT. barium enema. nuclear medicine bone scan

Hron 10- 100 msv Abdomen CT $rthoul and with contrast whole bodv PET

RRL assiqnrnents are nol rncluoed for some examinations. These are desrgnated as iP tin progressi cr NS (nol specitied/
fhe RRL assrgnments for the lP examinalions nrll be available in fulure releases The RRL assignments tor lhe NS
rxaminations cannol be made because the RRL depends on the regron ot the body exposed lo ionE,ng radiation. and the
ndv carl will yarv as a funclron ot lhe clinical srluation

r€ken tion 4-c_if!pg9.!l1c1gc€cl9_'!!-199_89_qt9!r_qs3:9.4$,qlglqti]l!-4]qts,,l..tF,-e_leuqBSglgltts_!e!!1.h1.9-ing!st.l

Adull Effstiv. Doses tor Various CT Procadurcs

Examrnation Averaoe Etfeclrye Dose values an Literature

Head

Neck

Chest

Chest tor pulmonary embolism

Abdomen

Pelvrs

Three-phas lrver stuq
Spine

Coronary ang0gaphy
Calcrum sorin9
Vrrtual colonoscopy

2

3

7

t3

I
6

l5
6

3

10

0.9-'4.0

.r 0-r8 0

1 3-40

3 3-r0

t.5-10

5 0-32
1 0-12

4 0-13.2

Radsl@v ?008. 248{i !:g-:53

Reference for Sections 2 & 3 above

Eilh lrarrleot tniltltui
fenporm aplliilon
I{iln sthflnl
Pmanc[t cprlatrotr
D4-&rquarnanon
lrrta*r'c fibrols
Demal rtrophr'
Iclnrgrectarrs
\lolst da5quaDailon
Latr en-thcna
Drol ucrr05rr
Sccondery ulto anon

fnble II. Radiatroll-In<trcecl Skiu hlruier

Hours of Fluororopc On Tec '

to Reach Thrcahold- al
Tlprcal l:iuil FhlYo Hrgh"Letcl
Thrcshold Dosc Ratc Dose Rrtc

^{bsorbcd of 0 0: 61' lnm of 0 -' Gl m[
Dort {Gr l' l: rad Ml {10 rad. rul

I lr 01:
-t li 0:i
6 50 0r{
r 58 0!8
l0 8.t 0 El
l0 8-r 08.r
il 9: 09:
lt 100 l0rl
15 t:i l:i
li 1:5 lti
l8 rio 150
t0 161 l6t

f lot ro

On*t of
tttKt

-t*tluL
,10d

.l rrk
.l \rk

l{ $k
5: \rk
.l \ak

6- l0 *'&
l0lt
6 $l

' The un tbr abiorbed do5a rs lh€ prav (Gi ) u rhe lntmralronai S! stcnr of uorts Cln. Gv 1! equralent to
I 00 rid ln rlr rndrnooal !\'stco of Bdrahoo utrrr!
' Tmrr rrlurtd to dcbtcr thc n'prcai tlueshold dor at drr spcr'rfird dorc ntr
" Trmc rftcr ruglc u rrdrrtrou lo obsn rrrol of cffcct

(Ieblc adaprcd from Ref -l )

Takm iimr FDA s Avodace of Sarm X+av l4ql9g99l$1a@g1qi to Pa€!ts_hr1!Sf!9_ry${pe_A![:891!H-&q444!

Page 3 of 3
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Quarterly ALARA Levels
& Annual Limits are
expressed in mrem

ALARA Quarterly Investigational Levels

Level I

10% of % annual lim
Whole Body (WB) Deep Exposure

(DDE = Deep Dose Equivalent)
(!t leaQlleeC ecgty?!_ettl eplcMgt q_sgC)

Whole Body Effective Dose
Equivalent (WB EDE) = 0.3 x DDE

to use of lead/lead equivalent apron

Lens of Eye Exposure
LDE = Lens Dose Eoui

WB Shallow (Skin) Exposure
SDE = Shallow Dose Eoui

Extremity Shallow Exposure
SDE = Shallow Dose Equi

* Annual nal Dose Limits for Adults based on NRC R

Radiation Safety Committee
Detailed Quarterly Audit for Oct - Dec 2009

ALARA-Rad iation Exposu re

A. Radioactive Materials Use:
a) Follow-up on previous quarter's review: x0

r None to report.
b) Exceeded the ALARA Quarterly Investigational Level | (1oo/o of % annual limit): x0

. None to reoort.
c) Exceeding ALARA Quarterly Investigational Level ll (30% of % annual limit): x0

. None to report.
2009 Annual Review: During 2009, there were not any ALARA I or ll levels exceeded for radioactive materials use. This
is an improvement over 2008 when there were 7 times ALARA I levels (all Nuclear Medicine technologists with 3 WB DDE
& 4 Extremity SDE) were exceeded (i.e., no ALARA ll levels exceeded in 2008). Some of the reduction in radiation
exposure primarily to the extremities can be contributed to the stoppage of in-house preparation of radiopharmaceuticals
& Mo-99/Tc-99m generator use in June 2008 due to the revised USP <797> requirements and the start of purchasing unit
dose radiopharmaceuticals. In 2009, the highest percentage obtained of the annual occupational limits was at 8.5% (i.e.,
Nuclear Medicine Technologist with 426 mrem WB DDE of the annual limit of 5,000 mrem) - No one monitored
exceeded {0% of the annualoccupational limits.

B. Radiographic-Fluoroscopic Use:
a) Follow-up on previous quarter's review:

Exceeded the lens dose equivalent of 375 mrem: x1
1) Badge #534, nurse in the cath lab exceeded the lens dose equivalent ALARA investigational level I of 375 mrem

with a quarterly reading of 380 mrem in the 3'd calendar quarter of 2009. This employee was within this ALARA
level for the 4n calendar quarter of 2009 with a quarterly reading ol 274 mrem with 2009 annual total of 1,360
mrem which is only 9.1o/o of the annual occupational limit.

b) Exceeded the ALARA Quarterly Investigational Level | (1O% of % annual limit): x0
. None to report.

c) Exceeding ALARA Quarterly lnvestigational Level ll (30% of % annual limit): x0
. None to report.

2009 Annual Review: During 2009, there were only 3 times ALARA I levels (i.e., Cath Lab & Pain Clinic staff with 1 WB
EDE & 2 LDE with no ALARA ll levels exceeded) were exceeded for radiographic-fluoroscopic use. This is an
improvement over 2008 when there were 10 times ALARA I levels (Cath Lab & Pain Clinic staff with 3 WB EDE & 7 LDE)
were exceeded (i.e., no ALARA ll levels exceeded in 2008). In 2009, the highest percentage obtained of the annual
occupational limits was at 9.1% (i.e., nurse in the cath lab with 1,360 mrem LDE of the annual limit of 15,000 mrem) - No
one monitored exceeded 1oo/o of the annual occupational limits.

x1

Page 1 of 2.



3.

a-1251/,-131 Bioassay Results:
Were performed 6-72 hours post handling and each measured uptake was less than or equal to the minimal detectable
activity (MDA) of the counting system on the day of counting. Radiopharmaceutical and research use records were reviewed
to assure that each use requiring a bioassay had a documented bioassay.
a) Nuclear Medicine: Administration of > 1 mci in solution or > 10 mCi in capsule form of l-131 as Nal or any problem/issue '

(e.9., spill, damaged capsule) with l-131 as Nal that may lead to intake even though based on past bioassays and our
l-131 as Nal usage, it is unlikely that any staff member exceed 10% of the annual limit on intake (i.e., 5 pCi/year via
inhalation with ALI of 50 pCi/year):
r One employee (1 bioassay) after 1 Nal administration (i.e., 1: 18.3 mCi in capsule form) with MDA of < 0.006 pci.

b) Research: Use of > 1 mCi in solution of l-125 as Nal or any problem/issue (e.9., spill) with l-125 as Nal that may lead to
intake:
. None to report.

Follow-up: None required.

Pregnant Radiation Workerc:
o None to report.

QuarGrly Area Monitors Involving Radioactive Materials:
Three areas are monitored with quarterly radiation badges (deep dose equivalent):

4.

a) NM2
b) NM3

Wall in main hallway outside Nuclear Medicine, i.e., outer wall of hot lab
Wall in main hallway outside Nuclear Medicine, i.e., outer wall of hot lab

QTR 2OO9
mrem mrem
125
MM
MM

5.

c) RES1 of research radioactive waste

Follow-up: None required.

Sanitary Sewer Disposal of Radioactive Material:
o None to report.

Audit performed by: MichaelT. Hackett, MS, Radiation Safety Officer

Page2ot2.
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. PEPARTMENT oF

. VETERANS AnrarRs

' Date: APR 2 ? 2009

Memorandum

From: Director, VHA National Health Physics Program (NHPP) (1lSHP/I{LR)

Subj: Nuclear Regulatory Commission (NRC) Inspection Report (EA-09-014, dated April 15,2009)

ro: Director (596/00), VA Medical Center, Lexington, Kentucky

1. I am attaching subject NRC inspection report for your review and response. The report cites a

Severity Level IV violation for a failure to provide the Radiation Safety Officer adequate time to
perform required duties.

2. You must respond to the four questions in the NRC Notice of Violation (NOV) to include
providing a statement of the reason for the violation, corrective steps, and the date of full
compliance. Since the circumstances for a similar violation and corrective steps were previously
resolved during the NHPP inspection process, the response must address the status for the
previous NHPP inspection results, this new NRC violation, and evaluation of the radiation safety
program and performance of duties by the Radiation Safety Officer as currently viewed by
executive management.

3. Your response should be received by NHPP not later than May 12,2009, to be forwarded to
NRC. The response may refer to previously submitted correspondence.

4. Please note the NOV must be posted for five working days per l0 CFR 19.11.

5. Please contact Gary E. Williams at 501-257-1,572, if you have any questions or comments
about the NRC inspection report or required response.

h.\oM'W
E. rvrld McGuire

Attachment

cc: Chair, National Radiation Safety Committee
Network Director, VISN 9 (10N9)
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UNITED STATE$
NUCLEAR REGULATORY COiITIISSIOI{

REGION III
2443 WARRENVILLE ROAD, SUITE 2IO

LtsLE, tLLtNOtS 60532-4352

April 15,2009

O4-24-09 A10:0? lN

EA-09-014

Mr. E. Lynn McGuire, Director
National Health Physics Program (11SHP/NLR)
Department of Veterans Affairs
Veterans Health Administration
2200 ForI Roots Drive
North Little Rock, AR 72114

SUBJECT: NRC REVIEW OF NHPP INSPECTION REPORT AND NOTICE OF
VIOLATION DATED JANUARY 24,2008 - DEPARMENT OF VETERANS
AFFA]RS MEDICAL CENTER, LEXINGTON KY AND NRC
INVESTIGATION REPORT 3.2008-01 3

Dear Mr. McGuire:

This letter refers to the inspection conducted by the Department of Veterans Affairs (DVA)
National Health Physics Program (NHPP) on September 17,2007, with continued in-office
review through December 21, 2007, at the DVA Medlcal Center in Lexington Kentucky. On
January 24,2008, the NHPP reported the Severity Level lll violation to the NRC, in accordance
with the NRC Master Materials License, Letter of Understanding, Condition No. 23. In addition,
on January 24,2008, the DVA issued an Inspection Report and Notice of Violation. The Notice
of Violation documented a Severity Level lll problem for the willful failure of the Radiation Safety
Officer to perform required duties.

Because the DVA concluded that the violation involved wrong-doing, the NRC followed its
internal processes and conducted an investigation by the NRC Office of Investigations (Ol).
The Ol completed its investigation and issued its conclusion in an investigation report dated
December 18, 2008. A factual summary of the results of their investigation is included in
Enclosure 2. On April 8, 2009, a telephone exit meeting was held between you and Patricia
Pelke, Chief, Materials Licensing Branch, to discuss the result of NRC's review.

The NRC evaluated the information provided in your inspection report, the information obtained
from the Ol investigation and the information provided by the permitee in response to your
inspection report. The NRC concluded that the violations were corectly categorized as a
Severity Level lll problem, as stated in the inspection report, although the violation cited against
10 CFR 71 and 49 CFR 172.704 would have been more correctly cited against 10 CFR 71.5
invoking 49 CFR 172.70a@lQ\.

Additionally, based on the results of the investigation, the NRC has deterrnined that a Severity
Level lV violation of NRC requirements occurred. The violation was evaluated in accordance
with the NRC Enforcement Policy. The current Enforcement Policy is included on the NRC's
Web site at (http://vvvvw,nrc.qov/abou ). The violation
is cited in the enclosed Notice of Violation (Notice). The violation is being cited in the





NOTICE OF VIOLATION

Department of Veterans Affairs
Lexington, Kentucky

Docket No. 030-34325
License No. 03-23853-01VA

As a result of an NRC investigation documented in Investigation Report 3-2008-013, dated
December 18, 2008, a violation of NRC requirements was identified. In accordance with the
NRC Enforcement Policy, the violation is listed below:

Title 10 of the Code of Federal Regulations (CFR) Section 35.24(g) requires the licensee
to provide the Radiation Safety Officer sufficient authority, organizationalfreedom, time,
resources, and management prerogative, to (1) ldentify radiation safety problems; (2)
Initiate, recommend, or provide corrective actions; (3) Stop unsafe operations; and, (4)
Verify implementation of corrective actions.

Contrary to the above, the licensee did not provide the Radiation Safety Officer sufficient
authority, time, and resources to identify radiation safety problems; initiate, recommend,
or provide corrective actions; stop unsafe operations; and verify implementation of
corrective actions, in that, around September 2005, the licensee assigned a collateral
duty to the RSO (Controlled Substance Coordinator) which compromised his ability to
successfully perform radiation safety responsibilities from September 2005 until
September 2007.

This is a Severity Level lV violation (Supplement Vl)

Pursuant to the provisions of Title 10 of the Code of Federal Regulations (CFR) 2.201, the
Department of Veterans Affairs is hereby required to submit a written statement or explanation
to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington, DC
20555- 0001, with a copy to the RegionalAdministrator, Region lll, 244SWarrenville Road, Lisle
lL 60532, within 30 days of the date of the letter transmitting this Notice of Violation (Notice).
This reply should be clearly marked as a "Reply to a Notice of Violation" and should include for
each violation: (1) the reason for the violation, or, if contested, the basis for disputing the
violation or severity level, (2) the corrective steps that have been taken and the results
achieved, (3) the corrective steps that will be taken to avoid further violations, and (4) the date
when full compliance will be achieved. Your response may reference or include previous
docketed conespondence, if the correspondence adequately addresses the required response.
lf an adequate reply is not received within the time specified in this Notice, an order or a
Demand for Information may be issued as to why the license should not be modified,
suspended, or revoked, or why such other action as may be proper should not be taken. Where
good cause is shown, consideration will be given to extending the response time.

lf you contest this enforcement action, you should also provide a copy of your response, with
the basis for your denial, to the Director, Office of Enforcement, United States Nuclear
Regulatory Commission, Washington, DC 20555-0001.

Because your response will be made available electronically for public inspection in the NRC
Public Document Room orfrom the NRC's document system (ADAMS), accessible from the
NRC Web site at http://www.nrc.oov/readinq-rm/adams.htmlto the extent possible, it should not

Enclosure 1



Notice of Violation

include any personal privacy, proprietary or safeguards information so that it can be made
available to the public without redaction. lf personal privacy or proprietary information is
necessary to provide an acceptable response, then please provide a bracketed copy of your
response that identifies the information that should be protected and a redacted copy of your
response that deletes such information. lf you request withholding of such material, you must
specifically identify the portions of your response that you seek to have withheld and provide in
detail the bases for your claim of withholding (e.9., explain why the disclosure of information will
create an unwarranted invasion of personal privacy or provide the information required by 10
CFR 2.390(b) to support a request for withholding confidential commercial or financial
information). lf safeguards information is necessary to provide an acceptable response, please
provide the level of protection described in 10 CFR 73.21.

In accordance with 10 CFR 19.11, you may be required to post this Notice within two working
days.

Dated this 1Sth day of April, 2009

-2-
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SUMMARY OF OFFICE OF INVEST]GATIONS REPORT 3.2008,013

The Office of Investigations report involves a radiation safety officer (RSO) who acknowledged
that, over the course of approximately two years, he deliberately failed to (1) perform required
annual reviews of the radiation safety program; (2) hold required periodic Radiation Safety
Committee meetings for approximately a two year period; and (3) provide required Hazardous
Material (HAZMAT) training to Nuclear Medical Technicians involved in the transportation of
radioactive materials.

During an inspection conducted by the National Health Physics Program (NHPP) under the
Department of Veterans Affairs (DVA) Master Material license (MML), the RSO admitted to the
NHPP inspector that he had not been performing all of the duties required of an RSO. On
January 24,2008, the NHPP issued its inspection report which included a Severity Level lll
violation for the RSO's willful failure to perform his required duties.

The Office of lnvestigations interviewed the RSO and his supervisor. The RSO acknowledged
that, in his duties as the RSO, he was responsible for conducting annual reviews of the radiation
safety program, holding periodic Radiation Safety Committee meetings, and conducting
required HAZMAT training for Nuclear Medical Technicians involved in the transportation of
radioactive materials. He also acknowledged that he failed to perform these duties for
approximately a two-year period because of other workload and that he did not inform his
management that required RSO duties were not being performed. The RSO stated that he
knew that the required duties were NRC requirements and that he was not meeting those
requirements, but thought that he could get "caught up" on the duties.

Enclosure 2



EXCERPT FROM TNFORMATION NOTTCE (tN) 96-28, "SUGGESTED GUIDANCE
RELATING TO DEVELOPMENT AND IMPLEMENTATION OF CORRECTIVE ACTION'

The corrective action process should involve the following three steps:

1. Conduct a complete and thorough review of the circumstances that led to the violation.
Typically, such reviews include:

1. Interviews with individuals who are either directly or indirectly involved in the
violation, including management personnel and those responsible for training or
procedure developmenVguidance. Particular attention should be paid to lines of
communication between supervisors and workers.

2. Tours and observations of the area where the violation occurred, particularly
when those reviewing the incident do not have day-to-day contact with the
operation under review. During the tour, individuals should look for items that
may have contributed to the violation as well as those items that may result in
future violations. Reenactments (without use of radiation sources, if they were
involved in the original incident) may be warranted to better understand what
actually occurred.

3. Review of programs, procedures, audits, and records that relate directly or
indirectly to the violation. The program should be reviewed to ensure that its
overall objectives and requirements are clearly stated and implemented.
Procedures should be reviewed to determine whether they are complete, logical,
understandable, and meet their objectives (i.e., they should ensure compliance
with the curent requirements). Records should be reviewed to determine
whether there is sufficient documentation of necessary tasks to provide an
auditable record and to determine whether similar violations have occurred
previously. Particular attention should be paid to training and qualification
records of individuals involved with the violation.

2. ldentify the root cause of the violation.

Corrective action is not comprehensive unless it addresses the root cause(s) of the
violation. lt is essential, therefore, that the root cause(s) of a violation be identified so
that appropriate action can be taken to prevent further noncompliance in this area, as
well as other potentially affected areas. Violations typically have direct and indirect
cause(s). As each cause is identified, ask what otherfactors could have contributed to
the cause. When it is no longer possible to identify other contributing factors, the root
causes probably have been identified. For example, the direct cause of a violation may
be a failure to follow procedures; the indirect causes may be inadequate training, lack of
attention to detail, and inadequate time to carry out an activity. These factors may have
been caused by a lack of staff resources that, in turn, are indicative of lack of
management support. Each of these factors must be addressed before corrective action
is considered to be comprehensive.

Enclosure 3



lN 96-28 Excerpt

3. Take prompt and comprehensive corrective action that will address the immediate
concerns and prevent recurrence of the violation.

It is important to take immediate corrective action to address the specific findings of the
violation. For example, if the violation was issued because radioactive materialwas
found in an unrestricted area, immediate corrective action must be taken to place the
material under licensee control in authorized locations. After the immediate safety
concerns have been addressed, timely action must be taken to prevent future recurrence
of the violation. Corrective action is sufficiently comprehensive when corrective action is
broad enough to reasonably prevent recunence of the specific violation as well as
prevent similar violations.

In evaluating the root causes of a violation and developing effective corrective action, consider
the following:

1. Has management been informed of the violation(s)?

2. Have the programmatic implications of the cited violation(s) and the potential presence
of similar weaknesses in other program areas been considered in formulating corrective
actions so that both areas are adequately addressed?

3. Have precursor events been considered and factored into the corrective actions?

4. In the event of loss of radioactive material, should security of radioactive material be
enhanced?

5. Has your staff been adequately trained on the applicable requirements?

6. Should personnel be re-tested to determine whether re-training should be emphasized
for a given area? ls testing adequate to ensure understanding of requirements and
procedures?

7. Has your staff been notified of the violation and of the applicable corrective action?

8. Are audits sufficiently detailed and frequently performed? Should the frequency of
periodic audits be increased?

9. ls there a need for retaining an independent technical consultant to audit the area of
concern or revise your procedures?

10. Are the procedures consistent with current NRC requirements, should they be clarified,
or should new procedures be developed?

11. ls a system in place for keeping abreast of new or modified NRC requirements?

12. Does your staff appreciate the need to consider safety in approaching daily
assignments?

-3-
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13.

lN 96-28 Excerpt

Are resources adequate to perform, and maintain controlover, the licensed activities?
Has the radiation saf6ty officer been provided sufficient time and resources to perform
his or her oversight duties?

Have work hours affected the employees' ability to safely perform the job?

Should organizational changes be made (e.9., changing the reporting relationship of the
radiation safety officer to provide increased independence)?

Are management and the radiation safety officer adequately involved in oversight and
implementation of the licensed activities? Do supervisors adequately observe new
employees and difficult, unique, or new operations?

Has management established a work environment that encourages employees to raise
safety and compliance concerns?

Has management placed a premium on production over compliance and safety? Does
management demonstrate a commitment to compliance and safety?

Has management communicated its expectations for safety and compliance?

ls there a published discipline policy for safety violations, and are employees aware of
it? ls it being followed?

The complete Information Notice may be found on the NRC's web site in the Electronic Reading
Room, Collections of Documents by Type, Generic Communications, Information Notices, 1996
or directly from http://www.nrc.qov/readinq-rm/doc-collections/qen-comm/info-notices/1996/ and
then selecting the Information Notice.

16.

17.

18.

14.

15.

19.

20.

Enclosure 3
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o ôc
oo

co
oo

o
o

!
o

o

z )
z

z

o]
"

O
N (ll

a

{ .N (n
z

z
50

o
o -@ O

N

c co
oo

5
3

3
C

o

o o o o

7
2 *

z, F

{@ oo
,

z
z

-o 30
o ir:

'
{o

'$
9

'N
9

oo
)-

o
I o

c
D

P o

N
>

8
<

@ $e lra

L. It
4 u

9l
:

p
I N s N

(,
 (

t
o]

"
o+

lg

z
z

N N
sn (o

(n ;- or
oo

\
6t

ts
F

g

b
*

s

o{ ('O
t

6(
d

N
.t-

z
z

iu
S

56
(t

l 1:
\

G
6

a bs oc
co

9
{O

n
op o(

d
o op or

 (
!

N ()

(o

I o
o

o o

"H $€

b

S o
s

o

39 or
 O

l
oo

z
z

:. N C
'{

N !u o o(
r

9 o oe
N (,

rN
) (r O

q
i! o[

{
o

o
o

o
;' 

lg
E

E

n A
'

-o @ o o



It o = o @ o o o 3 o 0) o = o I = o o' o ?' o o o 3 o

s o o I o 9 f. 6" IV 3 t; @ 3 o o I

+ o = o o o o X 0) 3 @ z d-
'

0) o o a T o I E
. o o o -. o o 3 a 6 C o 3 U
'

o d o -. o l o o o o o o 3 @ 5 o o o o X 0 a I f o o o @ E

s o o o + o o x D 3

It o o o o D a e g o D o C I o o o s € e o d 6' -. o 0 o o r !

s o o o It o - o X 0) I

:* o = o o - o x D 3 c f o f o 0) o o. l o o 3 o o

:*
h o o x o 3 o o A
)

@ o

It o o I o o o o o o o 5 o d o^ X
N

O
E

^o xr xo C
J lo
.

60 -{ of og
,

o< 3r oo =
o

A
O 9F 1(
D

qi :r
< ii 

!q

:lt :o :o io ix :D i3 io :o :L :5 ;8 lo :o ,a :^ :E !o io :=
.

a= io : 
ii,

'

i6 io :o :o i3 ia i<

s 3 ) c I i 0 ; o 3 @ 3 @ o o a

:tt o J o o o q) a f q) a o T o I E
. = a o o =
. o o o 3 a E 3 a

o 0) o ql o f o o o ? o o a o 3 @ 5 J o o o q) a o j c t I o i

s o o ; o -l o X 0) 3

*t o o o o D 3 C L o o o o d s. o { 5 o t d 6 o a o ,"

s o o ; o -t o 0) 3

:lt o @ o o o x 0) 3 o o C 3 o = o q) a o. f o o o 3 o o

:tt o -l o x o 3 o o I @ o

o --
{ o o o o o o il! t: 9( og 9s

 
5

;s
ii

F
gE

 I
;.s

: 
:

ei
l5

€g
E

J
5e

 ! 
E

i;'
; i

H
-9

*S

:tt o o a o o - o 0) 3 = o o o o 3

s o o x o) f @ €. J E o o e' o o o 3 U
t 3 a o o 3 o d o o er

:lt o o a o o x qJ f a 1. o o o o o o 3 o c o 3 a

o d o f o l o o o o o o a 3 o o o --
l o x 0) 3

s o o o lt o o x 0) 3

:tt o J o @ o 6' ? o - o - o o -l o X D 3 fA 9- {f
l

qi ;+
o

=
r

nE
r

6a ir >
g

€o >
o <
{

^G
t

S
o

10 o> Im t-
, 

d

=
9

:tt !o a= :o io io :o io i3 ia i{ rf :- io io io i5 io to iV io il ta i<

s o o x o 3 € f o o z. o @ o IV 3 a 6 c o 3 3 o o o o o 0)

+
t o J o o o x A
I 5 @ € o o o o o o o 3 U
)

6 C o 3 o

o d o o o o = o o -. o o @ 5 o J o o o x 0) 3

s q o d Itt o -t o x 0) 3

:+
t o f 6' a o = o = gr o -t o D 3 J o t n a s c f o f 8P a= de oo ga oo aD 8o ol =
m

!D
x

-a
l

;5 ao

It m X 0) f o o o o c d f 3 o J 3 = 6- d !D
. 3 o q g E
L 3 l

o o :+
t o -{ o o c o

q)
1

oq
t

-o o= t,i s3 xo n'
6

-6
a

oc
l

qg -o :a -*
J 9c o-
-

sE +
6

@
o

= o D o = 3 o a o
oo +

t5 9,
*

c)
;

-{
o

_o x 0) f

:. =
o

15 a1 *O o1 oi
< ad rP 

o.

€s o:
!

0l
:

oz ol
. s9 dI D
C e9 oo {9 :r
iic

3 
6'

I
dF

g
ire I 

C
L=

i9
i

E
6@ i;9 D 0

t=
s 

il1
6'

<
 

,'i
3P

E
lF

q
o 

-.
4

83
9

B
B

g
rP

g
g-

g
8A

g
s 

+
9

=
6 

(n

+
€e

$ 
tg :8
1

E
F

@ N s
o 5

iJ s
N s

z >
<

=
>

o
o

s
! N

s
s

N N
z

<
€

.D
O

^
zO

-
>

+
m

P
=

>

zc
4

5 o s
I @

i! s
:o

5 o s
o

N
5 {

@ @ q

C
- ot
J =
lg

! s
o {

s
s

@ 5

O
r

29
9

>
tm

o
$

N N
s

s
A

z
A 5 s

!,
aD s

5 5 s
a A

N : s
o

o, bo
6 N

@ N

ar
 

lE
ol

-
.r

h

c
N s

;n
s

o
z

>
:

zq
c s

N
z D

s
, !

oi
o

o s
N

:
N io

5 A
=

l;
o,

-

c
t

o
N o

o @ s
@ s

@
z
;s

"
c c s

@
{ 5

@ s
s

z
>

=
S

c
-o

: <
9q

1r
< >

m
za

.z

s
N

s
N

o
{ s

{ ir,
:' s

N
@ @

o
{

3t
! tc

c
o s

@

N

s
s

z
F

?E
o s

I
s

x
{

z
6, s

5
s

o
o s

A
q

o s
N

A {
=

k
ot

=
<

1.
\ f s
{

!
s

@ s
@ N

z >

>
a

za
.

c s
!

N

s
@

z
o s

!

o io
@

s
c

c'
,

@ s
(o

N
5 @

gl
E

N bo s
N s

N
@

@

s=
E

c s
N o,

; s
o

, @
N

ss
 

I
s-

_; o#
E

Z
;Y

3;
;Y >
",

m
@

,2
a-

 
F

s
o

N
s

o
s

0
9

s
N I !

A @
o o

(- c-
 ll

s
5 t

o s
N s

N
om

^
zz

Y
A

lp
fi

v(
-@

o s
@

N N s
s

O
t

s
o

o
s

5
5 s

o.
in s

q

N ;
5 o,

ol
.

s
5 ir

s
s

@

@
.i

o oa
s

A
!.,

o s
N s

N s
s

o
!

o 5
@ o @

.t 
lE

ot
(

s
N '@ s

s
K

@
,z 6R

s
o N

s
s

N @
!_ !!m

:,
-d

E
E

;
r 

Q
P

9i
J 

X
@

>
i

ts
<

1-

o
N s

A
i)

s
A

N s
A

3
q

9r
+

*t
=

o s
l x

s
c

:6
*i

Y
T

.- m q I

s
O

)
s

s
A

A A s
A

s
o

5 o s
g

N
s

5
@ @ {

zk ol
q

<
lr

s
!o

N s
@

N s
o

@ s
{

@ s
s

@ @

u s
)

@
aD s

o o) s
q

@ s
N A

A o
F

IE
7

z
z

z
z

z
z

z
z

z D
z

z
z

z
z

z
z

z
3 f

s
I

N
N

N s
5

s
N @

5 @ o

>
= ;9

s
u

s
@ N

s
A

z
zl

 
| 

|

!lq
p

s
N

- s
6 s

z
zt

 
| 

|

!r
E

*
29

. 
x 

=
=

E
 o-

 9
-d

 
I 

+

s:
9

N
6 {

O
)

3
s

s
@

d s
o

@
s

5
A

I

N @
9l

d

f

o s
N N

s
N

@ s
N

z
z9

: 
<

*F
 

6-
 q

j s
N 5

9o o
o s

S
o N

z
s

@
s

N
s

O
)

@ 5
s

N

T
t 3

ol
!

t 
lo

.

s
c

A s!
s

N s
q

@
6 {

a

c
s

o

N s
@ s

N @ 5
s

@
s

5 !
o

s
s

5 o
t !

q
D

19 i 
lc

f

- s
N C

@
N @ s

N
s

@ o,
3 s

N -.
1

o o
s

s
6

s
s

N

+ c s
A

6
s

o
t

o N
@

o|
l

z
z

z )
z

z
z

z
z

z
z

z
z

z
2

z
z

z
z

z
s

@ !
N s

O
)

s
N

s
@ aD

L

o @ o
5 o

2e O
i

z D
z

2
z

z
z

z
z

z
z

z
7

z
z

z
z

z
z

z
c

s
A

@ {
A

o
s

5 @
I @

o s
q

o @

N o
-{

N oo g3

s
s

s
s

s
a

s
s

s
s

s
S

=
s

s
s

s
s

ss
\ ]\

N
!o N

N
o:

o
A s

)
o ts

(o
(, N

o o N

u1
8

ot
o

ot
6

o @ o o o



:o :o :o ;X i0 i3 i@ io ic :o :o ia :o aa :o i9 i{ :J io io i< io :o :.. io

3 q 0 =
. J o lv 3 a IA o 3 @ 3

o f o o o o 3 l o o o i 0 I { f ! o o o =
. o @ o 3 a q c 3 a

o -. o l o o o +
. o o @ 5 f o o o X 0 J j s o g- o

s o --
l o q) 3

* o o o 3 a Y o o o 9 6 s o € o o ; E a a t- q9 =
 :+

t

F
q

dX

J o o o --
l o X 0 3 0

0) a oo --
l o o f

q 0) o o o 1e ^l
-

=
o

l{ 9< og 9:
 

=
3-

 
'o

d 
@

- 
m

;i=
E

F
sg

a
ig

; 
e

:l-
eL ;€

:5
@

+
oY

B
d!

 I
is

t f
f

H
=

:c
:lo

 
i! 

c
9a

9i
JE

;F
K

!q
*g

J o o o 0 3 l o 0 o a g- o 9 E J o o o x o o o 3 a

o

qo ds E
o

oo \a LC 3F O
@

{A JR ;{ o6 o= 3o
"

oo 2'
*

9l
v

q- !L
<

o o @ o o o =
. o 1 o o o -. o o o 3 a J o o o 0 3 f o 0 o i o 9

s 0 o -l o x 0 3

o o o o o 3 a o o o a o 9 o s. o { o l q g 6' t o 0 o 6 o o o

o o o O
) 3

* J o o --
{ o X 0) 3 o o o C 3 o O
^ oO a4 9o qx fo @
3

o@ aq 3U aa oo

o o o o o 3 o a^ .N 6t
D

xx cr lo
.

5= o- o< t! O
r oo =
o

,x
o

rF Y
-{

I< o:
:

lS t6

i- 3* oh
i

x6 0^ 3L ^g F
i

D
q ox r5 T
O

-9
 t

v
{a o- o 

t^
O

J <
o

oa .o oQ <
gl

+ J o @ o o 0 3 c = f o o o i o 9 t. J ! o o o d o o o o 3 a) o c 3 Q
)

o s @ o o =
. o l o o o =
- o o a 5 J o o o X 0) 3 a f o o i o I

to io io lo lo la o o a o 9 d s. o { o 5 ? ; ? 9-

*q ;l 9{ +
r= o5 o6
-

'o o= o'

o 0) E f
_o ;<

fr
r

o 
Q

'o
R

io
 i

.)

* 
g.

tx

^^
6

.i 
x 

_
-=

 
x

6 
^ 

P
ix

^
36

d
o 

ooJ o o o --
t

+ o q : o o @ o o l j 6 ai 3 
o=

:c
t:i

F
gg I 
e€ i: 

i
x-

c ;q
:

8d
E

,=
88

'
;S

E
id

 3
3€

i
K

!q
+

!. -o -'c di oa o< ad (P 
o.

g,
F

A
= N
E

F
?,

oc d9 oo 12 =
iic

3 
"'!

aF
e

E
rE

=
.=

=
? 

x;
:6

U
|

ia
:

D
of s 
d:

6-
<

,-
3:

:
t 

o:
5 

dx
8'

9
B

8g
F

 3
3

g-
, i

{
8q

[+
il 

d.
o

ro
 =

' :f
l'(

o 
(n

H
€E

B
is

,
:x

r:
l

v

o
J<

<
<

-
: 

-9
 

I 
--

E
 

:r
\i 

r\
i 

<
<

 
o

S
N

o;
{N

sN
>

>
>

>
r

=
5 5,
N

oS
o@

oS
o@ l-1 i@

-I
6i

.

- s . s

aH
xi

I.l
 -

-
as

xF
ai

sf

z >
=

9 -t
zc

>
>

69
zn

)

O
oS

.;'
ob

rS
o

Iz F
i>

iS
*;

q ol
r =
lg

^-
 

- 
l^

--
 

-;
-H

 
s 

>
g 

da
 a

 <
<

34
9

;<
@

o;
<

o;
<

o>
>

Y
<

-
T ^s
o

oS

|: -;
13 -i

-t
nF

o o

P
- S
.:.

F
1.

, 
?

R
3;

o6
z

;<
R

ffi
. 

u^
6

Z
U

l 
z +

t^
T

l! =
l=

o-
S

oS

oP sr
q

qo
;<

o
o s

I
z z z

;s
 e

-d
;r

=
z=

Y
P

;fi
;

>
!

Z
@

. 
o

S
.o

S
o

O S
o

is
;;a

i$
=

s^
xs

-iu
*r

Z
;A

'--
;-

 
-)

E
x

iS
al

N
;f=

-

o
oS

o @

o:
<

@
T

@

oS
o

1^
;

xo
;<

@ .@

z z z >

=
a9

>
dE o<

<
29

>
iI >

;
z@

.=

B
t\

=
E

'li cl: cl
;

5 
'-

q

rO qo b,
S

o
s

N N
9r

I s
q s

s
o

N o
; s

s
X

 
O

@
F

oi
.r

S
s

@
qS

E
;!

oe
o!

-t
tF

4
ii<

in

! S
o

;s
.o

o

P N N .

N b,

P s b, s

N N
N

o-
N

O
N

@

:3 R
"i9

;Ii
-

ill
@

m
gc

3!

A s
@

@
N s

t
H

=
.

xi
@

 n
 l

,.l

bl

@

c c1
4

: 
ta

-lN io
l3

ol
(

e8
;+

E
[B

r 
=

t 
];|

;
: 

ts
i 

lN
q

!o
 

S
l@

 5
'S

@ s
@

o s
N ;

s
\: N

@ sS
c

o o s
N o s

@

: 
o9

6 
: 

.{
oS

!@
S

!
O

{*
f,r :t: Y

!U
-L

f 
=

 "€
Y

'@
2

-@
d

f, f,

O S
-o

S
-o

o S
o

I ! i N

s o @
@

s
o

zt ci
i

O
s

I
o@

s
; s s

@ 5

dq
e9

az
m

. 
=

m
r

E
f=

<
o>

-o
au

>

91
5

'tf zl
c

<
t-

ol
>

6l
;

: 
A

9
6 

!r
=

{
oS

!-
;<

{
o @ s o s

@
.r

o s
I

oo
s

: 
A

9
x 

o5
oS

sb
S

A
O

s
s

O
s

N

zz
Z

zz
T

z
>

>
>

;>
;>

zz
zz

z
z

z
zz

z ;
zz

zz
z

z ;
<

=
<

z
>

=
59

o 
@

5
o 

S
 q

,c
o_

S
@

 
N

P
N

 
{A

oS
ili

nS
- 

60
3 

O
,e

o.
S

;@
_g

<
: 

5F
)

oF
6i

oS

@ @

5 { 5 i,o s

z z

zl
 

| 
|

irE
*

29
.: 

<
irS

q
L6

<
+

@
o {

? f

q@ so S
.o s: O S
o

-;
S o

N
@ bs N
:' oo o;
e I
9

5@ i$
;e

N
rr

r

33
3;

fr
c*

1 
-O

 
O

 
X

N
r 

O
 

O
 

-'

e{
iP

<
<

gF
6

- 
r;

--
p9

s 
uY

 
9

5;
<

@
N

5o
Itt

€
JO l- 

O
N

':A
 

A
6N

oJ
&

oS
@

oS

oL
nS 'N

9
"' 

O
 o

E
iD

S

o O

N :{ - s
A

z z

zt
 

| 
|

irE
*

29
. 

x 
<

:E
 

5'
q

-l- =
lo

^l
N

.lo o1
9

ol
:

o
o

oS
@

N
s

a o

N s N S
@ @

oP
 g {

o
o

o
a s

r@
s

o

zt
z 

z
2

z
z

z
z

z
z

zz
z

z
z

z
z2 >

>
z *

z
z

z S
.-

z
z

z

=
=

z
?e O

r

z
z

z
z

z
z ;

z
z

z
z D

zz
z

z
z

z
zz

z
z

z
z

z
z

z
z

z
z

z i
{N oo q3

a i
s

s
s

s
s

z i
e i

a i
S

e i
aa ii

a i
a i

a i
a i
*i

a i
s

s
a i

s
*

s
e

s
*

s
o1

3
ot

a
ot

a

-U a a o o



i I : i i5
 

s
i9

;"
i0

x
it0 t@

- . 
1X

!"
| 

;;J
^-

:.@
-o

'd
3:

3 
+

t
:*

3d
il9

- 
q

:9
o3

oP
i 

+
:-

 o
 @

 o
 J

 o
 

6

ig
f+

E
i€

ffl
ie

aS
'"1

;3
3{

i3
e3

e3
i3

a
::g

ss
H

ss
d

3 
n 

o 
n 

oo
=

.{
or

vJ
*v

Jx
,3

;1
;H

l::
P

i*
i a

i',
1,

9i
 t

 E
:3

:e
ie

iia
*

ifi
X

g*
gd

de
:

;6
;6

T
6i

i5
5

'-X
;X

6*
$;

3
e 

de
 ie

; 
; 

E
.?

(/
)I

O
A

'
*-

 
o

.-
*-

P
X

 il
:5

0

\.r
q-

x 
io

0o
l

6a
=

€ 
dc

jo
 

o
33

9
.;"

'o
lP

c
q 

sl
o!

L> rD
N

;6
4

*o
g

oi
ii> P
ge

oo ll q,
^ g"
t

-O iD
o

-o 6a x =

o il 6> o
<

^o @
o

5^ o- o: oY oO 9,
=

:i g5 oo ff oo oo oo oo 33 aa

;<
 

-o
 

m

o-
o+

6
59

A
lo

: 6)
E

€ 
+

'j 
o

=
e"

tI-
F

ot
rY

{6
g6

lP
+

ii:

=
 E

 i3
 8

]
9o

io
H

B
13

66
9F

3
+

^ 
; 

^ 
r 

od
T

H
Z

H
t::

A
H

tv
3o

iE
9

[-
.tv

=
o1

i;3
3A

P
s

=
<

 
i'<

 
I 

i-
:9

eS
q5

4
s=

o=
or

q
? 

a 
^ 

a 
oX

-

s 
l3

 : 
E

 fi
r

f 
!r

lV
 

U
, 

ru
 ^ 

@
i- 

<
 

. 
<

 
lv

 
o-

 i
eR

S
R

@
3s

t:9
:9

 3
 E

3{
s{

s1
i

oo
!o

!?
-

.. 
o 

_ 
o 

_ 
:@

-o
ro

r:
s

oR
oA

od
m

o*
o*

o3
!

<
 

=
<

 
=

<
 

-!

N

an oo -o ni
o

*f
,io

o;
if

rn
O

 O
ii'

>
o

x=
o

i5
 =

o
;^

,+ 1e
9

xx
-

=
 sa

E
;6

!.i
_o

iir
o

E
6o ; 
o<

X
f,^ *.
- 

o
I 

g;
n 

l*
o

90
6

-- lo g

oo
\

oY
"

X
o

i0 a@ aa t 
+

9
*a

o 
3 

*-
n-

+
4O

,P
=

- 
- 

- 
+

 
<

+
.t 

o 
o 

r 
X

6=
@

 
F

io
 

o
;;^

 
o 

=
@

@
66

 
69

 a
o 

o
6@

X
O

O
ix

xo
E

9X
xe

ut
v 

l'"
: 

Y
o

da
!'J

dr
,E

{o
*o

1x
'

3<
 

t<
 

r 
Q

 d
x9

*9
a=

q
=

=
a=

;-
O

o
:a

n 
o 

n 
=

o=
>

*3
:3

3 
i

0q
'Iq

'i 
Q

 l
38

oR
o:

:
3:

9:
9 

i i
9e

qq
qt

t
-a

a=
a=

t;t
;

rv
ln

ln
ll

;io
;io

iX
Y

ox
ox

o3
3

<
 

=
<

 
=

<
 

@
 @

+
t q

o-
f oo e3 qo "iq

* 
x 

*
qg

d;
: 

I 
q

=
rs

8 
g 

q
3*

ix
1H

5*
 9

 
3

i:B
i-l

 
i 

3
ild

o 
b 

:
15

sd
 fr

 
B

S
tB

e*
 

i; 
+

t 
o

i;i
5 

: 
c 

'1

; 
rq

 
a 

; 
=

sc
99

 P
 s

 =
3g

Ja
 s

 e
 ;

e 
d 

15
 

P
 

^ 
9^

:fr
#q

 ;
 

d 
Q

re
a?

n=
 *

 
I 

],e
la

5f
t 

: 
; 

n+
3r

+
: 

i 
d 

6g
eE

H
X

 q
 

5 
5i

S
?'

:;s
is

i*
i!

*a
?S

e:
9i

i9
K

l
53

tiq
rq

3!
B

:
o-

a2
'\9

lf9
lq

^o
-"

B
ag

sS
g$

:i:
fi

r!
lH

qA
eE

I€
i

P
&

P
a^

'9
^'

f0
+

o
;e

;8
61

65
si

:'
?3

29
;5

;8
88

F

!. -o 5F di o< ot
r

B
P

r= €,
9

A
=

o2 ;! D
C d9 a2 :r
6c

6"
-

aF
3

x 
n=

_:
o.

"
=

.:i
f

: 
=

x
i 

=
o

i 
aZ

x 
o'

'
6-

<
,:

9 
D

-=

3f
9

N
N

o

F
33

_d
 _

,9
8q

g
d 

6-
o

E
 

=
':f

=
6@

i'I
0) =
€ 

o^
0 

qq
8S

o
ox

o
€s

l
e8

1
E

s ,

oo
oo

o<
<

<
oa

oo
o<

oa
oo

o<
<

<
:9

@
r

i 
I 

9-
.N

!o
:O

o\
O

o\
..o

@
J

b 
cs

 
.. 

N
 n

\
.o

S
o.

su
iv

ri-
i

: 
';-

 '
--

 
-'

b 
o 

ro
..

:o
S

oS
sb

,L
od

O
N q 

9r
uN

 
lo

O
F

O
o\

..J
 

O
r

O
N

o 
o 

- 
5^

oS
oS

6i
o 

tn
E

i
O

r
b 

! 
r 

@
^

o:
ao

S
Ib

o 
io

K

O
 

O
 

O
!,.

O
o\

O
o\

O
oO

N

o 
o 

o5
^,

oS
oS

oL
or

d

o 
o 

oa
r.

oS
oS

oi
ub

rE

: 
@

9 
I 

--
-

-F
^t

lo
F

of
fi:

i
a 

H
: 

R
 

zz
X

Q
E

oF
-5

3J
-.

'j-
;;q

=
F

O
.>

s 
si

 
[ 

<
<

P
4=

-x
oN

6^
Y

N
S

N
>

>

c O
J

T
P o:
'

x

=
lH

9N O
 

\ 
J 

N
..

oS
oS

ru
si

rii
oN

-
o 

o 
ro

^.
o>

"o
S

sb
in

ii
';-

 
,

o 
@

 
ro

.,
oS

o+
-s

iri
ni

i

O
N 9 

5-
N

 
lo

r
O

JO
o\

@
5 

5@
O

N
o 

Q
--

 
N

-,
oS

oi
<

oo
 

io
od

O
N

o 
o 

N
 

N
^

o"
*o

S
E

b,
 

LJ
U

o 
o 

o 
o.

.
oS

oS
oi

rL
oS

o 
o 

oa
^,

oS
oS

oi
vL

oE
o 

o 
oo

",
oS

oS
oi

ui
rli

99
I 

N
q 

q 
<

<
oi

'o
ira

"o
"P

oF
D

 
!

nl
I 

:'u
 

ry
 (

(6
3

oJ
o@

"s
N

"s
p>

>
-c

s 
-3

 A
o;

<
o@

.\@
S

a>
>

=
l;

<
 

l^
t

f,-

:O
N

, 
6 

o 
r 

o,
\

:o
>

"o
S

oi
ob

'l
-- io : 

b 
@

 
r@

^.
ro

S
oS

ob
,L

rd

i 
q 

!l 
:-

fs
:O

N
O

6\
\o

5o

oN 6 
!^

,N
 

5-
,

oS
oS

S
- 

-a
;

O
N

-3
-S

.ts
\ 

i:
o@ b 

o^
.N

 
q^

oS
oS

lis
 

i'r
U

o 
o 

o 
@

,.
oS

oS
oL

oi
u6

o 
o 

o 
!.,

oS
oS

oL
ob

H

o 
@

 
o 

o.
.

oS
oS

-i.
ra

6

: 
5:

' 
:' 

-
H

 
5 

i, 
i-n

 
8n

oj
ss

"{
s"

{o
ss

{ 
t-

. 
ci

F
m

z
E

 S
d 

d,
 

E
E

IT
o 

S
 a

 o
 "-

" 
s;

 
o 

s 
s 

f;<
U

in
- 

@
t'o

i 
3i

 
- 

'>
I

oF
ss

"e
s"

€5
rs

 
U

q

t-
>

tc a1
3

ol
c

:9
N

r
: 

o 
N

 
rA

^,
.o

S
oS

o<
bi

':
:o

o 
o 

rN
:o

S
oS

p.
sb

6
::. ifN

N
I 

N
 

@
 

N
rr

\
io

S
-.

S
rb

io
E

o 
o 

N
 

!^
:S

'S
6s

 
a'

U
9O o 

N
 

N
 

o,
-

rS
oS

ib
r 

Ln
ii

-5
N

o 
a^

,@
 

o^
:S

-S
ib

' 
-U

O
 

O
 

O
5"

.
oS

oS
o'

iu
E

o 
o 

oo
oS

oS
oi

si
.r

i

o 
5 

o!
r.

oo
--

oS
'th

aX

oo
s 

N
e 

e 
F

3!
a-

o-
".

o 
a 

S
 o

.S
-o

 -
.o

 d
o9

o 
o 

al
#

o 
N

ii 
i.n

 
Y

f,i
=

o.
S

.o
.is

.S
.o

.S
.o

'-o
 

! 
$ 

fr

^ 
e 

e 
aB

F
q

oS
or

S
sS

s-
s 

r"

o o: zc <
N o; o-

o 
r 

rN
O

oO
@

5r
O

O
i-S

-.
S

in
-r

 
i,i

.,

o 
N

- 
J!

3i
\J

O
O

@
N

 
6o

=
S

iv
S

i"o
iu

 
b,

ir
oo

or
oo

-U
a,

S
a'

S
i.r

in
Lr

ir
zZ

Z
Z

T
zT

zZ
z

*9
9N o 

r 
rq

-
oS

oS
!b

,b
oi

l
l-1

.'-
o 

-:
 

-o
-,

o[
"-

" 
o 

S
.o

.in
 b

r 
-;

9N o 
@

 
Jo

-
O

JO
O

\!!
N

O
"t

tlt
t

rN ii 
o 

N
O

^
o"

{-
S

ob
,L

n6
;

A
rS I :̂

r* -t
- -

\
^s I

N a N @

-s
A

uS

o@ 3Y o 
!'J -n
-_

oN N
!

is Y
'N oo

)
-l^

.
Y

'N
@

lr

:{
o

@
5

O O O O

o 
o 

oo
a

o\
O

o\
O

@
A

.q

O
 

O
 

O
O

-
S

oS
oL

,b
S

i.r
..

o 
' 

o<
i

S
oS

-6
G

d
g 

U
 

9!
D

o
o\

O
o\

rO
..r

; 
|9

 
I 

-=
"'

6,
aa

_a
..=

<
o;

''@
od

R
q 

-3
-3

-<
<

E
*;

o.
so

io
S

li:
>

>
59

:
: 

o-
 

- 
T

;-
-

6-
P

a-
.q

a 
,P

o
O

S
N

!S
N

;Y
@

S
N

o
r€

oo
a

a 
N

A
 

A
oS

o-
sI

s-
-S

ot
:

al
N ol
?

itq

O
J

O
oO

@
oS

cr
S

f:'
P

P
O

!N
O

o 
N

o 
-Y

)N
O

O
A

N
 

qo
:S

Ln
S

bo
iu

 
rir

in
oo

or
oo

-B
b;

€a
'S

in
iri

ri-
r

z
z

zz
>

z>
zz

z
;;;

;;;
;;

38

O
ro

\!!
N

A
N

N
^,

O
'Y

N
uS

6i
.r

-
s

c
*

o
P

3
zz

Z
Z

zZ
zZ

Z
Z

\\_
\=

\\\
xl

xi
iil

b

IN oo t+
o

9- O
 

A
 

{A
^.

o"
so

N
*o

od
I a

oN
a

oi
{

A
\

N
-

ao
c

){
o

oo
ss

ss
ss

ss
s

- ;
o1

3

o @ o N o



q o o o o n P g. o E a F o d i' , 6' t o

n A
T 6' =
,

>
a

8o
,-

4(
D 9q o- 6E fr =
o =
5

@
: +
o

E
o

-o b3 :o :a
' ir 9d o= E

6' 9g ;o :io +
l

j:l go @
-3 ;Q gT <
o 3s ie Y
.o

c 
'.

6

o a o o x q) 3 @ { f o =
. 3 !) o a a o o o

s o ; x D 6 { o a o o lo lo ia lo irY lo lo ; d o o I € 0) d o o o

+ o J o o o X o 3 { f o =
. a o o o o o o c o o

s o ;" X 0 @ € = ; o d o o a lo Iv l@ io l< l6 o o o f 0) d =o d d

o J o o o o 3 a { = o - 3 0) o o o a o c o

o 0) o o a 5 0) o o o @ o a 5 o = o o o o 3

o o) o c d =
. 3 o e o J o o o o 3

o = o o o 0) 3 o J 0t { o d j' N o q 6r at
r

ii ;o ^x 1,.,
 o

13 F
O

iD
O

6{ o- oE -<

=
, =
9

d3 +
O

o< ad 9o
.

g,
F

U
E 3i
.

g? an oc d9 oo 12 rii
c S
"l

dF
g

4d
d

I 
C

L-
-

- 
E

i
E

60 i =
r2

D
 

O
f

3 
do

it<
,;

3 
r-

=
f 

e:
5 

ax
o 

-.
o

gr
9

B
ts

o=
F

38
g.

g
8q

g
e+

9
=

6a H
ge

€ 
3g

e8
1

E
g

tl - 6 o o o

z
J

0
c

o

z

5 c o f A
)

f,
s

N s
!.J N

)
o

L ol
J =
1,

b j{ b s

N
) s t- @ s

N 5 :- (o

q il N

s
ar

 l
o

ol
{

-l' F
l3

f, c f

z

s
o

s
!

N @
:{

o
B

t\
o o o tl o c 3 o l : o o

s
! E s

@
N

q @
=

h
<

 
l^

:

s
! t s

N
N N

A o
c-

 
l>

cl
>

z
z

f s

s
|) N

A
5 A

L ct
o

tc

s
o

N 5
h

A o
G

l 
ln

o o s
5 s

N o
ai

E
ot

(

z
z

N s
f @ s

N
N @

@
5

8B
s

o
@

6

zl
c

<
lr

s
c

o = s
c

s,
o

F
IE

z
z

o N
3 s

o
I\' o

o
E !

>
=

69
z

z
s

J s I f s A 3 s

N @
N N

@
! o

9l
d

z
z

ŝ
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