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Definitions

Assessment. The evaluation process used to measure the performance or effectiveness of a
system and its elements. Assessment is an all-inclusive term used to denote any of the
following: audit, performance evaluation, management systems review, peer review,
inspection, or surveillance.

Background Radiation. Radiation from cosmic sources, naturally occurring radioactive
material, including radon (except as a decay product of source or special nuclear material),
and global fallout as it exists in the environment from the testing of nuclear explosive
devices or from nuclear accidents like Chernobyl which contribute to background radiation
and are not under the control of the cognizant organization. Background radiation does not
include radiation from source, byproduct, or special nuclear materials regulated by the
cognizant federal or state agency. Different definitions may exist for this term. The
definition provided in regulations or regulatory program being used for a site release
should always be used if it differs from the definition provided here.

Beta Radiation. An electron emitted from the nucleus during radioactive decay.

Class 1 Survey Units. Areas where contamination is known or suspected to exist and
insufficient evidence exists to classify the areas as Class 2 or Class 3 survey units.

Class 2 Survey Units. Areas where contamination is known or suspected to exist, but
where there is no evidence of it exceeding the release criteria.

Class 3 Survey Units. Areas where contamination is either not believed to exist or exists at
levels that are insignificant compared to release criteria.

Contamination. The presence of residual radioactivity in excess of levels which are
acceptable for release of a site or facility for unrestricted use.

DCGL. A derived, radionuclide-specific activity concentration in a survey unit
corresponding to the release criterion. The DCGL is based on the spatial distribution of the
contaminant and hence is derived differently for the nonparametric statistical test
(DCGLw) and the Elevated Measurement Comparison (DCGLgwmc). DCGLs are derived
from activity/dose relationships through various exposure pathway scenarios.

Decommissioning. The process of removing a facility or site from operation, followed by
decontamination, and license termination (or termination of authorization for operation) if
appropriate. The objective of decommissioning is to reduce the residual radioactivity in
structures, materials, soils, groundwater, and other media at the site so that the
concentration of each radionuclide contaminant that contributes to residual radioactivity is
indistinguishable from the background radiation concentration for that radionuclide.



Decontamination. The removal of radiological contaminants from a person, object or area
to levels that are within established regulatory guidelines. Decontamination is sometimes
used interchangeably with remediation, remedial action, and cleanup.

Detection Limit. The net response level that can be expected to be seen with a detector with
a fixed level of certainty.

Detection Sensitivity. The minimum level of ability to identify the presence of radiation or
radioactivity.

Direct Measurement. Radioactivity measurement obtained by placing the detector near the
surface or media being surveyed. An indication of the resulting radioactivity level is read
out directly.

DQA (Data Quality Assessment). The scientific and statistical evaluation of data to
determine if the data are of the right type, quality, and quantity to support the intended use.

DQOs (Data Quality Objectives). Qualitative and quantitative statements derived from the
DQO process that clarify study technical and quality objectives, define the appropriate type
of data, and specify tolerable levels of potential decision errors that will be used as the
basis for establishing the quality and quantity of data needed to support decisions.

Exposure Pathway. The route by which radioactivity travels through the environment to
eventually cause radiation exposure to a person or group.

Final Status Survey. Measurements and sampling to describe the radiological conditions
of a site, following completion of decontamination activities (if any) in preparation for
release.

Gamma Radiation. Penetrating high-energy, short-wavelength electromagnetic radiation
(similar to x-rays) emitted during radioactive decay. Gamma rays are very penetrating and
require dense materials (such as lead or steel) for shielding.

Graded Approach. The process of basing the level of application of managerial controls
applied to an item or work according to the intended use of the results and degree of
confidence needed in the quality of the results.

Grid. A network of parallel horizontal and vertical lines forming squares on a map that may
be overlaid on a property parcel for the purpose of identification of exact locations.

Impacted Area. Any area that is not classified as nonimpacted. Areas with a possibility of
containing residual radioactivity in excess of natural background or fallout levels.

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



License Termination. Discontinuation of a license, the eventual conclusion to
decommissioning.

Liquid Scintillation. Method of measuring beta activity where energy released during
decay is converted into photons that can be measured in the form of light energy within a
liquid media referred to as a scintillation cocktail. The energy emitted in the form of light is
proportional to the rate of decay and can be reported isotopically as *H or **C in
disintegrations per minute (dpm), or generally as counts per minute (cpm).

Lower Bound of the Grey Region (LBGR). The lower bound of a region in which the
consequences of decision errors are relatively minor. (The upper bound of the grey region
is the DCGL and the LBGR is a site-specific variable that provides an acceptable value for
the relative shift.)

Lower Limit of Detection (Lp). The smallest amount of radiation or radioactivity that
statistically yields a net result above the method background. The critical detection level,
Lc, is the lower bound of the 95 percent detection interval defined for Lp and is the level at
which there is a 5 percent chance of calling a background value “greater than background”.
This value should be used when actually counting samples or making direct radiation
measurements. Any response above this level should be considered as above background,;
i.e., a net positive result. This will ensure 95 percent detection capability for Lp. A 95
percent confidence interval should be calculated for all responses greater than Lc.

Minimum Detectable Activity (MDA). The MDA is the a priori activity level that a
specific instrument and technique can be expected to detect 95 percent of the time. When
stating the detection capability of an instrument, this value should be used. The MDA is the
detection limit multiplied by an appropriate conversion factor to give units of activity.

Measurement. Measurement is used interchangeably to mean 1) the act of using a detector
to determine the level or quantity of radioactivity on a surface or in a sample of material
removed from a media being evaluated, or 2) the quantity obtained by the act of measuring.

MARSSIM. Multi-Agency Radiation Survey and Site Investigation Manual. A manual
established by the U.S. Environmental Protection Agency (EPA), U.S. Nuclear Regulatory
Commission (NRC), U.S. Department of Defense (DOD), and U.S. Department of Energy
(DOE) that provides a nationally consistent consensus approach to conducting radiation
surveys and investigations at potentially contaminated sites. The approach is both
scientifically rigorous and flexible enough to be applied to a diversity of site cleanup
conditions.

Nonimpacted Area. Areas where there is no reasonable possibility (extremely low

probability) of residual radioactivity. Nonimpacted areas are typically located off site and
may be used as background reference areas.
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Professional Judgment. An expression of opinion, based on technical knowledge and
professional experience, assumptions, algorithms, and definitions, as stated by an expert in
response to technical problems.

Quality Assurance (QA). An integrated system of management activities involving
planning, implementation, assessment, reporting, and quality improvement to ensure that a
process, item, or service is of the type and quality needed and expected by the customer.

Quality Control (QC). The overall system of technical activities that measure the attributes
and performance of a process, item, or service against defined standards to verify that they
meet the stated requirements established by the customer, operational techniques and
activities that are used to fulfill requirements for quality. For this decommissioning plan,
QC measures include precision, accuracy, bias, sensitivity, representativeness,
completeness, and comparability.

Radiation Safety Committee. Individuals within the Aptuit organization who develop
policies and procedures for the implementation of the Aptuit Radioactive Materials
License.

Radiation Safety Officer. The Aptuit staff member responsible, with the support of the
Radiation Safety Committee, for the implementation of the facilities Radiation Safety
Program.

Radiation Survey. Measurements of radiation levels associated with a site together with
appropriate documentation and data evaluation.

Radioactivity. The mean number of nuclear transformations occurring in a given quantity
of radioactive material per unit time. The International System (SI) unit of radioactivity is
the Becquerel (Bqg). The customary unit is the Curie (Ci).

Radiological Release. The release of materials/equipment/areas from radiological controls
pertaining to radioactive materials. These radiological controls refer to either local
requirements as established in the RSPM or license requirements as established in the
Nuclear Regulatory Commission Radioactive Material License. The release from
radiological controls is preceded by an assessment of the radiological conditions and
confirmation that these conditions meet the requirements to be released from further
controls.

Radionuclide. An unstable atom of any element that undergoes radioactive decay in order
to achieve a more stable state.

Regulation. A rule, law, order, or direction from federal or state governments regulating
action or conduct. Regulations concerning radioisotopes in the environment in the United
States are shared by the EPA, the NRC, the DOE, and many state governments. Federal
regulations and certain directives issued by the DOD are enforced in the DOD.
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rem (Radiation Equivalent Man). The conventional unit of dose equivalent. The
corresponding International System (SI) unit is the Sievert (Sv): 1 Sv =100 rem.

Remedial Action. Those actions that are consistent with a permanent remedy taken instead
of, or in addition to, removal action in the event of a release or threatened release of a
hazardous substance into the environment, to prevent or minimize the release of hazardous
substances so that they do not migrate to cause substantial danger to present or future
public health or welfare or the environment.

Remediation. Cleanup or other methods used to remove or contain a toxic spill or
hazardous materials from a site.

Removable Radioactivity. Surface activity that is readily removable by wiping the surface
with an absorbent medium using moderate pressure and can be assessed with standard
radiation detectors. It is usually expressed in units of dpm/100 cm?.

Residual Radioactivity. Radioactivity in structures, materials, soils, groundwater, and
other media at a site resulting from activities under the cognizant organization's control.
This includes radioactivity from all sources used by the cognizant organization, but
excludes background radioactivity as specified by the applicable regulation or standard.

Sign p. The estimated probability that a random measurement from the survey unit will be
less than the DCGL when the survey unit median is actually at the LBGR.

Survey. A systematic evaluation and documentation of radiological measurements with a
correctly calibrated instrument or instruments that meet the sensitivity required by the
objective of the evaluation.

Type | Error. A decision error that occurs when a survey unit is determined to be
acceptable for release when it truly is not. This error is also called a Type A (alpha) error

Type Il Error. A decision error that occurs when a survey unit is determined to be
unacceptable for release when it truly is acceptable. This error is also called a Type B (beta)
error.

Wipe Test. A procedure in which a sampling material is rubbed on a surface and its
radioactivity measured to determine if the surface is contaminated with removable
radioactive material.
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EXECUTIVE SUMMARY

o Name Address of Licensee/Site Owner -

The licensee and owner of the Aptuit facility is Aptuit, LLC (Aptuit), 10245
Hickman Mills Drive, Kansas City, Missouri, 64134-0708.

Site Location/Address - The Aptuit facility is located at 10245 Hickman Mills
Drive in Kansas City, Missouri, Jackson County, 64134-0708.

Site Description - Aptuit occupies 7 (Buildings A, B, E, N, and P; the pH treatment
building; and the security building) of 13 primary buildings in an industrial
complex (Figure 1-1) adjacent to and just east of Interstate 435. The surrounding
area is also primarily industrial. The site is situated in a campus-type setting which
includes offices, warehouse space, manufacturing space, and laboratory space and
is located on approximately 45.5 acres of land. The Aptuit buildings total
approximately 417,000 square feet (ft°). In addition, Aptuit leases the North Hill
Waste Storage Building from Sanofi-Aventis. This building was used for staging
and storage of waste materials and contaminated equipment.

Summary of Licensed Site Activities - Radioactive materials have been used at
the Aptuit facility for research purposes since the issuance of the License (License
Number 24-15595-01) in the spring of 1973. The License has authorized fourteen
radionuclides including: hydrogen-3 (*H), carbon-14 (**C), nickel-63 (**Ni),
phosphorus-32 ©?P), sulfur-35 *S, iodine-125 (**1), iodine-131 (**11), calcium-45
(*Ca), chromium-51 (>*Cr), Technicium-99m (*™Tc), sodium-22 (**Na),
potassium-42 (*°K), cesium-137 **’Cs) and barium-133 (***Ba).  With the
exception of ®Ni, ***Ba, *'Cs sealed sources, the License authorized the
radionuclides in any form, and the authorized uses were research and development
in the synthesis of labeled pharmaceuticals for nonhuman experimentation and in
vivo and/or in vitro animal studies. There was very limited to no use of *?P, *S,
#Ca, *'Cr, ¥™Tc, #Na, and *K. With the exception of ?Na, these radionuclides
have very short half-lives and would not constitute a contaminant of concern even
if they had been used in recent years. ?Na was authorized on Amendment 15 in
January 1992. This radionuclide was no longer authorized as of Amendment 17
issued in September 1993. The license limit was 20 mCi. There is no record of use
of ’Na at the facility nor was it identified as a contaminant of concern in any
previous site investigations. The short half-life (2.6 years), the time since *Na
was authorized on the license (19.5 years), combined with a lack of evidence of any
use effectively eliminates ?’Na as a contaminant of concern. Until 2008, the
primary use was microcurie (LCi) to millicurie (mCi) quantities of *H and *C.
Amendment 27 issued in 2008 authorized synthesis of radiolabeled compounds and
increased the possession limits for °H and **C. Currently, the License allows the
possession of °H, *C, **S, and **°I in any form for research and development and
for radiosynthesis of radiolabeled organic chemicals. The License also authorizes
133Ba and *¥'Cs sealed sources for use as internal standards in liquid scintillation
counters. Table 1-1 provides an overview of the License and amendments.

The current radioactive material use and storage areas are contained in Appendix C.
The types, quantities and forms of radioactive material used in the Aptuit facilities
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are discussed in Section I1.A. and Section I11.B. Figures 1-4 through 1-6 are scale
drawings of locations of use and storage of radioactive materials.

Nature and Extent of Contamination- A summary of the nature and extent of
contamination in building structures, equipment, systems, surface soil, subsurface
soil, surface water and groundwater is contained in this section. A more detailed
summary can be found in Section IV, Radiological Status of Facility. The only
remaining contaminants of concern at the Aptuit facilities are *H and *C.
Contamination outside of the Active Pharmaceutical Ingredients (API) (i.e.
radiosynthesis) laboratories and systems is limited to legacy ductwork and a spill
area in an analytical laboratory (B3-298). Environmental media (soil, surface
water, and groundwater) have not been impacted by site operations. Final
characterization of the impacted areas and systems has been pending cessation of
principal operations, removal of materials and equipment from the areas, and
approval from the NRC of characterization activities that may need regulatory
approval to proceed. Characterization surveys will be conducted in accordance
with Aptuit work instructions WI-001, Surface Contamination Surveys for
Decommissioning Activities, WI-005, Control of Radiological Work, and WI-007,
Radiological Characterization of Systems, Surface, and Equipment for
Decommissioning Activities.

Summary of the Nature and Extent of Contamination:

Legacy Ductwork - Some contamination exists in the legacy ductwork that serviced
historical use areas. Highest results obtained in any of the legacy systems were
138,000 dpm/100 cm? total **C, 2,350 dpm/100 cm? removable *C, and 130
dpm/100 cm? removable *H. Total **C activity measured throughout the systems
was generally less than 10,000 dpm/100 cm?, with removable **C and *H activity
generally less than 1,000 dpm/100 cm? and 100 dpm/100 cm?, respectively.

API Laboratories (B2-155 through B2-170) - Routine operational surveys reveal
that there is removable low-level *H and *C surface contamination throughout the
laboratories, but it is generally maintained below 2,000 dpm/100 cm?. Routine
survey areas include floors, hood sashes, hood hand wheels, hood ledges, and
miscellaneous equipment.

Scoping surveys performed on December 15, 2011 were used to assess total and
removable contamination levels on internal hood surfaces, hood ledges, floors,
walls, tables, sinks, and ceiling tiles. The highest average *C contamination levels
(direct measurements) of 7.4E5 dpm/100 cm? and 1.2E5 dpm/100 cm? were found
on internal hood surfaces and in sinks, respectively. The highest average removable
levels of °H and *C, 7.2E3 dpm/100 cm? and 4.8E4 dpm/100 cm?, respectively,
were found on internal hood surfaces. Similar removable contamination levels
were found in the sinks.

A summary of the scoping surveys performed in the API laboratories can be found
in Table 1-3.

Analytical Laboratory (B3-298) - There are two documented incidents in B3-298
that resulted in **C contamination or the further spread of contamination on a lab
bench and a section of the floor. Contamination levels of 100,000 dpm/100 cm?
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were noted from the first spill. The second incident was a release of water into the
contaminated area, which resulted in removable contamination levels of up to
8,000 dpm/100 cm®.  These areas are marked as contaminated, and there is no
known contamination outside of these areas.

Decommissioning Objective - The objective of the decommissioning action is
unrestricted release and termination of the Aptuit NRC license.

This DP, prepared in accordance with NRC guidance, is intended to provide
information needed to support decommissioning of the facility and for license
termination in accordance with the NRC License Termination Rule (10 CFR Part
20, Subpart E).

In preparing to conduct decommissioning activities at the facilities, it was
determined that decommissioning of the facility would fall into Decommissioning
Group 3 as defined in NUREG-1757, Volume 1, Revision 2, Consolidated NMSS
Decommissioning Guidance: Decommissioning Process for Materials Licensees
(NRC, 2006). Use of the decommissioning roadmap indicates that the facility
would fall into Group 2, since residual activity will be less than the screening
values and no DP is required by condition of the license. However, 10 CFR Part
30.36 (g)(1) states, in part, that a DP must be submitted if the procedures and
activities necessary to carry out decommissioning of the site have not been
previously approved by the NRC and these procedures could increase potential
health and safety impacts to workers or to the public. It was determined that the
procedures involved in decommissioning would involve techniques not applied
routinely during cleanup or maintenance operations; therefore, a decommissioning
plan is submitted making this a Group 3 decommissioning.

Site DCGLs/ Corresponding Doses/ Method Determination - Preliminary
derived concentration guideline levels (DCGL) have been determined for the two
radiological contaminants of concern, tritium (*H) and carbon-14 (**C). These
preliminary DCGLs are 3.7E5 disintegrations per minute (dpm)/100 square
centimeters (cm?) for *C total contamination and 3.7E4 dpm/100 cm? for
removable contamination for °H and *C combined. These DCGLs equate to a
dose of 2.5 mrem per year.

The screening values presented in Appendix H of NUREG 1757, Volume 2, Rev. 1
Consolidated NMSS Decommissioning Guidance: Characterization, Survey, and
Determination of Radiological Criteria, (NRC, 2006a) for the radionuclides of
concern, °H and **C were selected as the starting point in determining DCGLs. The
screening value for *H is 1.2E8 dpm/100 cm?, and for **C, the screening value is
3.7E6 dpm/100 cm?. Since *H surface contamination cannot be determined
accurately and reliably with direct reading instruments, the most conservative
screening value for the contaminants of concern, 3.7E+06 dpm/100 cm?, was
considered as the basis for DCGL determination.

Considering ALARA, Aptuit is selecting a DCGL for total activity that is 10
percent of the 1“C screening value, or 3.7E+05 dpm/100 cm?. Screening levels
presented in NUREG 1757 are based on the assumption that the fraction of
removable activity is equal to 0.1 (10 percent). Therefore, 10 percent (the
removable portion) of the recommended DCGL for fixed activity, or 3.7E+04
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dpm/100 cm?, is the recommended DCGL for removable activity (°*H and **C
combined).

Materials and equipment released from radiological controls will meet Aptuit’s
acceptable surface contamination levels (Table 1-2).

ALARA Evaluations — Based on a review of 1) the NRC building surface
screening values for license termination and 2) characterization data (operational
and scoping surveys), it was determined that the 10 percent of the screening
DCGLs would be selected to ensure that doses would be ALARA. The DCGLs
result in a dose of 2.5 mrem. In addition, potential exposures to decommissioning
workers were evaluated to ensure that doses are ALARA. ALARA evaluation and
analysis are discussed in detail in Section VII, ALARA ANALYSIS.

Restricted Conditions/ Limiting Doses/ Public Participation — Aptuit is seeking
unrestricted release and termination of the NRC license therefore no restricted
conditions, alternate dose limits, institutional controls or alternate criteria are
requested.

Proposed initiation and completion — Initiation of decommissioning activities
at Aptuit will begin upon approval of the decommissioning plan by NRC.
Completion is estimated to take approximately eight months.

Post Remediation Activities - The process of decommissioning of the facility will
end with the result being unrestricted release and termination of the NRC license.
No post remediation activities will be required.

License Amendment - Aptuit requests that Radioactive Materials License Number
24-15595-01 be amended to incorporate this DP.
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FACILITY OPERATING HISTORY

LICENSE NUMBER/STATUS/AUTHORIZED ACTIVITIES

0]

Radionuclides/Maximum Activities Authorized and Used —. The current

License (Appendix A) authorizes *H and **C in any form for research and
development and radiosynthesis of radiolabeled organic compounds. The
authorized use for both **S and *2°| was changed to “in storage incident to
disposal” in the last amendment. Authorized possession limits are 100 curies
each for ®H and *C, 1.5 curies for **S and 70 millicuries for **I. In recent years
only *H and **C have been used. Use of radionuclides over the last three years of
operation has averaged 1.2 curies for *H and 18.3 curies for **C. The current
license also authorizes **Ba and *¥'Cs as sealed sources. A summary of the
license and amendment history is found in Table 1.1.

Chemical Form of Radionuclides - The current license (Appendix A) authorizes
*H and *C in any form for research and development and radiosynthesis of
radiolabeled organic compounds. The authorized use for both **S and **I was
changed to “in storage incident to disposal” in the last amendment. Only *H and
YC have been used. Stock solutions of ®H are most often received as borotritide
or tritium gas and **C stock materials are most often received as potassium
cyanide or barium carbonate.

Description of Current Radionuclide Use - Radioactive materials were used for
synthesis of radiolabeled compounds and for pharmaceutical research,
development, and analysis in accordance with NRC Radioactive Materials
License Number 24-15595-01 (Appendix A). The most recent use, until
operations ceased in January 2012, was synthesis of radiolabeled compounds
using millicurie (mCi) to curie (Ci) quantities of *H and **C. Radiosynthesis
was authorized in 2008 (Amendment 27) and the license limits for tritium (°H)
and carbon-14 (**C) were increased to 100 curies each. Prior to this time use was
research and development and analysis using mCi quantities of *H, **C, and
iodine-125 (**1). There has been no use of radioactive materials, other than QA
analysis and what is incidental to preparation activities for decommissioning,
since radiosynthesis operations ceased in January 2012.

L ocations of Use and Storage — The locations of the current radioactive material
use and storage areas are listed in Appendix C, Current Radioactive Materials
Use and Storage Areas.

Drawings of Current Radionuclide Use Locations —Figures 1-4 through 1-6
are scale drawings of locations of use and storage of radioactive materials.

List of Amendments to License — The list of license amendments can be found
in Table 1-1, Overview of Materials License No. 24-15595-01 and Amendments.
The last license renewal was granted on April 8, 2008 via Amendment 27. This
amendment authorized radiosynthesis operations and increased license limits for
H and *C to 100 curies each. Since that time the license has been amended
seven times to add areas of use, change authorized users, and change company
ownership from Aptuit, Inc to Aptuit, LLC. Amendment 34 also changed the
authorized use of S and %I to “in storage incident to disposal.”
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B.

LICENSE HISTORY
o Authorized Radionuclides and Maximum Activities Under Previous

Licenses - The radioactive material use in these facilities has only been
associated with NRC license number No. 24-15595-01. The list of license
amendments can be found in Table 1-1, Overview of Materials License No.
24-15595-01 and Amendments.

Radionuclides/Maximum Activities Authorized and Used/Chemical Forms -
Radioactive material has been used at Aptuit facility for research purposes since
the issuance of the License in the spring of 1973. The original License included
3H and nickel-63 (**Ni) detector cells for use in chromatographs. By 1980, Ni
had been eliminated from the License. The License has over the years
authorized fourteen radionuclides including: H, **C, ®Ni, 3P, *s, &, 13,
calcium-45 (*Ca), chromium-51 (**Cr), Technicium-99m (**"Tc), sodium-22
(®Na), potassium-42 (**K), **'Cs and barium-133 (***Ba). With the exception of
®3Njj, *3'Cs and ***Ba, the License authorized the radionuclides in any form, and
the authorized uses were research and development in the synthesis of labeled
pharmaceuticals for nonhuman experimentation and in vivo and/or in vitro
animal studies. Radioisotopes were generally received as labeled organic
compounds in an aqueous matrix. Typically, the isotopes were diluted into
working solutions, and pCi quantities were used primarily as labels on
pharmaceuticals. *¥'Cs was limited to sealed sources used for calibration. As time
passed, *¥'Cs and **P were eliminated from the License. Calcium-45 (**Ca) was
added and later deleted. Until 2008, the primary use was microcurie to mCi
quantities of °H and “C. There was very limited to no use of *P, **S, “*Ca, *!Cr,
¥MTc, #Na, and **K. With the exception of ?’Na, these radionuclides have very
short half-lives and would not constitute a contaminant of concern even if they
had been used in recent years. 2’Na was authorized on Amendment 15 in
January 1992. This radionuclide was no longer authorized as of Amendment 17
issued in September 1993. The license limit was 20 mCi. There is no record of
use of ?Na at the facility nor was it identified as a contaminant of concern in any
previous site investigations. The short half-life (2.6 years), the time since **Na
was authorized on the license (219.5 years), combined with a lack of evidence of
any use effectively eliminates “*Na as a contaminant of concern.

The License has been amended 34 times, primarily for address changes, changes
in company ownership, and changes in the radiation safety officer (RSO). Other
amendments include the addition or deletion of radionuclides (such as **Ni and
*Ca) or their uses and changes in possession limits. The most significant
amendment was Amendment 27 in 2008, which substantially increased License
limits for *H and **C and authorized synthesis of radiolabeled organic
compounds. License limits for *H and **C were increased from 1 and 2 Ci,
respectively, to 100 Ci for each. The license limit for *°S was also increased from
70 mCi to 1.5 Ci, although *S has not been used. Amendments 28 through 34
were to change authorized users, to add use and support areas and to change
company ownership from Aptuit, Inc to Aptuit, LLC.



0 Locations of Use and Storage —All previous use and storage locations are listed
in Appendix D. All of these locations have been released for unrestricted use as
allowed under prior license conditions, have been released from the License, or
are currently being reviewed for release by the NRC (Shaw, 2012).

o Drawings of Historical Radionuclide Use Locations - Figures 2-1 through 2-8
are scale drawings of historical radioactive material use and storage locations.

C. PREVIOUS DECOMMISSIONING ACTIVITIES
o Areas of Aptuit Remediated in the Past

The following is a summary of the decommissioning activities previously
conducted at the site. All of these activities were performed under the Aptuit
license.

L Building and LAR - GTS Duratek, Inc., 1999

Radiological site investigations were conducted by GTS Duratek, Inc. (Duratek)
in 1999 in support of License transfer activities (Duratek, 1999a,b). Areas
covered by these activities were in L Building and in the LAR section of B
Building. Radionuclides of concern were *C and ®H. Together, these two reports
describe a concerted effort to identify and eliminate contamination that exceeded
specified limits. The purpose of the surveys associated with the July report
(Duratek, 1999a) was to locate and identify any areas of contamination on
surfaces/structures (floors, benches, and hoods) within the laboratories to support
the license transfer from HMRI to Quintiles. There were no specific guideline
values utilized for the surveys since the facility was not being surveyed for
release. Instead, flag values were implemented based upon the detection
capability of the survey instrumentation and the facility radiological control
criteria. For direct surface activity measurements, a flag value of 1,000
disintegrations per minute (dpm)/100 square centimeters (cm?) was used for **C
while a flag limit for total removable activity was set at 200 dpm/100 cm? for *H
and **C combined.

Initial surveys were performed followed by cleaning activities. Cleaning
activities were performed in an attempt to reduce radioactivity levels below the
flag values. Follow-up surveys were then performed. Radioactivity levels could
not be reduced to below the flag values in some cases. Hence, the activities
associated with the November report (Duratek, 1999b) were performed.

For areas where radioactivity levels could not be reduced to below flag values
prior to the issuance of the July report (Duratek, 1999a), the November report
(Duratek, 1999b) stated that aggressive cleaning activities were performed, some
equipment was removed, and areas were resurveyed. The purpose of the surveys
associated with the November report (Duratek, 1999b) was “to verify that the
areas or components were adequately decontaminated and that no spread of
contamination occurred during the decontamination process.”



B2-150A - Shaw, 2005

Shaw performed equipment and facility radiological release surveys in
Laboratory B2-150A in April 2005 (Shaw, 2005). The release limit was 2,000
dpm/100 cm? for *H and **C. A grid was established on the floor and walls. A
static count was performed and a wipe sample collected within each grid. Several
areas within the laboratory exhibited activity greater than the release limit. These
areas were cleaned to below the release limit. Wipes were collected for *H, and
all results were below the release limit.

L4-421 and L4-422 - Shaw, 2002

In the L Building (formerly an Aptuit facility), two laboratories were released
from radiological controls in 2002 prior to release of the entire building in 2006.
Laboratories L4-421 and L4-422 were released under the conditions of the
License and following guidance in the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM) (NRC, 2000). The radionuclides of concern
were ®H and **C. Both laboratories were considered Class 1 survey units because
insufficient information was provided at that time to reduce the classification to
Class 2 or Class 3. The DCGLs used during these surveys were 3.7E+06 dpm/100
cm? for total contamination and 3.7E+05 dpm/100 cm? for removable
contamination. All direct measurements and wipe sample results were below the
respective DCGLs.

L5-526 - Shaw, 2006

Laboratory L5-526 in the L Building was released in 2006. An FSS was
performed following MARSSIM guidance. The radionuclides of concern were
*H and *C. Based on a lack of historical information the laboratory was
considered a Class 1 survey unit. The DCGLs used during these surveys were
3.7E+06 dpm/100 cm? for total contamination and 3.7E+05 dpm/100 cm? for
removable contamination. All direct measurements and wipe sample results were
below the respective DCGLs.

A3-367 - Shaw, 2006

Decommissioning activities including a final status survey (FSS) were conducted
in Laboratory A3-367 in 2006 (Shaw, 2006b). The FSS included surface scans,
direct measurements, and wipe sampling. The radionuclides of concern were *H
and *C. All direct measurements and wipe sample results were below the
DCGLs. The data indicated that the laboratory was acceptable for unconditional
radiological release.

L Building and Lab Animal Resources (LAR) Decommissioning, Shaw -2006

Shaw performed decommissioning activities in L Building and the Lab Animal
Resources (LAR) section of B Building in 2006 in preparation for releasing those
areas from radiological controls (Shaw, 2006a). Shaw performed a Historical Site
Assessment (HSA) and planned and conducted a final status survey (FSS). A
final status survey report (FSSR) was prepared and submitted to the NRC (Shaw,
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2007). The DCGLs selected, based on NRC screening values and as low as
reasonably achievable (ALARA) considerations, were 3.7E+05 dpm/100 cm? for
total activity and 3.7E+04 dpm/100 cm? for removable activity. Being a separate
building, the L Building was released from Aptuit’s NRC Radioactive Materials
License (Amendment 25), and LAR was released from radiological controls.

Aptuit CTS - Shaw, 2012

A final status survey (FSS) was conducted at Aptuit in 2011. The FSS included
the radiologically impacted areas of the Clinical Trials Supplies (CTS) facilities
of Aptuit. These areas included specific portions of A, B and E Buildings.

Radionuclides of concern in the CTS facilities were *H and **C. The scope of the
FSS included specific portions of A, B and E Buildings having potentially
impacted areas such as laboratories and support areas in which these
radionuclides were used or stored. A total of four survey units were included in
the FSS: one was a Class 2 and three were Class 3 survey units. There were no
Class 1 survey units.

The completed final status survey included scanning and systematic, random, and
biased measurement locations. Biased locations were determined by field
personnel using professional judgment.

To ensure that residual radioactivity was reduced to levels that were as low as
reasonably achievable, final status release criteria were set at 10 percent of the
NRC screening values given in Table H.1 of NRC’s Consolidated
Decommissioning Guidance - Characterization, Survey, and Determination of
Radiological Criteria, NUREG-1757, Volume 2.

The FSS data demonstrate that the CTS facilities meet the NRC criteria for
radiological release established in the license termination rule (10 Code of
Federal Regulations 20, Subpart E). The data are presented in the Aptuit CTS
Final Status Survey Report (Shaw, 2012). The FSSR is currently under NRC
review.

Summary of Types, Forms, Activities and Concentrations of Radionuclides
Present in Previously Remediated Areas — All of the previously
decommissioned areas were used for research and development in the synthesis
of labeled pharmaceuticals for nonhuman experimentation and in vivo and/or in
vitro animal studies. Radioisotopes were generally received as labeled organic
compounds in an aqueous matrix. Typically, the isotopes were diluted into
working solutions, and pCi quantities were used primarily as labels on
pharmaceuticals. None of the previously decommissioned areas were used for
radiosynthesis operations authorized by Amendment 27. Up until 2008, the
primary use was microcurie to mCi quantities of *H and *C.

Activities Causing Area Contamination — Activities causing area
contamination with radioactive materials at Aptuit’s facilities included synthesis
of labeled pharmaceuticals and work involved with pharmaceutical research,
development, and analysis.




0 Procedures to Remediate Areas/Disposition of Radioactive Material —
Remediation efforts typically involved wiping contaminated surfaces with a
water and detergent mixture. In some cases contaminated items and materials
were removed and disposed as radioactive waste when cleaning efforts were
unsuccessful. All radioactive materials generated during remediation efforts
were managed and disposed as radioactive waste. Decontamination efforts
involved in specific spills are described in Section I1.D.

0 Results of previously remediated areas — The results of previously remediated
areas are discussed in Section 11.C above. All areas that have been remediated
and released from radiological controls have met the criteria for unrestricted
release.

o Drawings of Previous Remedial Activity — Scale drawings showing the areas of
previous remedial activities are indicated on Figures 2-1 and 2-5.

D. SPILLS

o Summary of Areas of Site Spills - Five documented radiological incidents are in
areas covered by this DP. Each of those incidents is described separately in the
following paragraphs, and the incident reports are provided in Appendix B.

There are two documented incidents in B3-298.

— On April 4, 2007, it was discovered that the tubing from a detector on a
high-performance liquid chromatograph (HPLC) in B3-298 had become
detached and had dripped on the floor. Surveys conducted after the tubing
was reconnected indicated some **C contamination on a corner of the cabinet
and on the floor. Attempts to decontaminate the area were unsuccessful. The
contaminated areas were taped and labeled as radioactive. No contamination
was found outside the immediate area of the spill. Contamination levels
exceeded 100,000 dpm/100 cm?.

— OnJuly 26, 2010, the deionized water system in B3-298 leaked into the
contaminated area under the bench. Water that leached from under the bench
was contaminated. Water also leaked under the wall into the adjacent
hallway. No contamination was found on the carpet in the hallway.

There have been two incidents in the Active Pharmaceutical Ingredients (API)
area.

— On November 2, 2008 a spill occurred in the API area, originating in B2-166.
The spill was a result of a hose, connecting tap water to a hot water bath,
becoming disconnected in a chemical hood. The hot water bath was
unattended during this leak and water flowed from the chemical hood and
became contaminated with **C and *H as it flowed from the hood and into the
laboratory. The spill resulted in approximately 300 gallons of water being
collected and another approximate 110 gallons being disposed through the
sanitary sewer. The spill covered Laboratories B2-165, B2-166, B2-167, and
B2-170. This spill migrated outside of Laboratory B2-166 to the adjacent
linoleum floor tiles and carpeted cubicle area, resulting in contamination of
the floor and furniture in the office area. Decontamination activities included
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stripping of the linoleum floors, removal and replacement of carpet tiles, and
cleaning of furniture. Decontamination efforts were successful in reducing
levels to below Aptuit’s surface contamination limits.

— On September 20, 2011, contamination was found in the hallway outside of
the API laboratories after filling a radioactive waste disposal box. It is
suspected that the contamination resulted from a leaking container that was
placed into the box. The area was decontaminated successfully.

The locations of these spills are shown on Figures 1-2 and 1-3.

Surveys performed in the cafeteria (B3-275) on April 24, 2010 revealed elevated
direct readings for **C on the floor (one spot) and table legs (two locations). One
carpet tile was removed and disposed and the table legs were decontaminated.
This survey was performed to determine if radioactive materials were being
tracked from the radiosynthesis operations. After this initial survey, the cafeteria
was put on a routine quarterly survey schedule and additional radiological
controls were instituted in the radiosynthesis laboratories. During at least one
following survey, elevated readings have been found on table legs that were
subsequently decontaminated.

Other incidents have been reported during the facility’s operating life; however,
areas where those incidents occurred were previously surveyed and released from
radiological controls. These incident reports are also included in Appendix B,
Incident Reports.

o Types, Forms, Activities, Concentrations of Radionuclides Involved in
Spill — The spills in B3-298 involved **C in an organic solvent HPLC carrier.
The total activity involved is not known. The November 2008 spill in the API
area involved approximately 300 gallons of water contaminated with **C. Total
activity was estimated to be 1.01 mCi. The contamination events on April 24,

2010 and September 20, 2011 involved very low level **C contamination.

The two spills that occurred in the LAR area involved a suspension dose
formulation of 618 pCi of *C-RA738 and 12 pCi of **C-CO2 in B2-119 and
B2-112, respectively.

o Drawings Showing Locations of Spills — Scale drawings showing locations of
spills of radioactive materials in current use areas are included as Figures 1-2
and 1-3.

E. PRIOR ONSITE BURIALS
There are no occurrences of radioactive materials being buried at Aptuit.
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FACILITY DESCRIPTION

Note: Based on guidance provided in NUREG-1757, Vol. 1, Rev. 2, Section 16.3,
Decommissioning Plan: Facility Description, Site Complexity (NRC, 2006), the
following limited information is provided based on the determination that it falls
under the category of a “less complex™ site. Table D.1 of Appendix D to
NUREG-1757, Vol. 1, Rev 2 indicates that “only a minimal amount of information is
normally expected” regarding the Facility Description for Decommissioning Group 3
licensees and that the information is usually in existing documentation. In addition,
based on the contamination levels and planned decommissioning activities, there are
no anticipated impacts to the populations in the surrounding areas or to the
environment.

A. SITE LOCATION AND DESCRIPTION

0 The size of the site in acres or square meters - The site is situated in a
campus-type setting which includes offices, warehouse space, manufacturing
space, and laboratory space and is located on approximately 45.5 acres of land.
The buildings total approximately 417,000 square feet (ft*) or 38,740 square
meters (m?).

0 The State and county in which the site is located _The Aptuit facility is located
at 10245 Hickman Mills Drive in Kansas City, Missouri, Jackson County,
64134-0708.

0 The contours and elevation of the site - The Aptuit property is approximately 940
feet above sea level, with ranges from approximately 850 to 1,000 feet above sea
level, sloping to the west and south.

o Location of off-site wells - Based on the search of the federal databases by
Environmental Data Resources, Inc., there are no wells within 1 mile of the
Property. However, there are two mineral exploratory test holes within 0.25 mile,
downgradient to the south of the Property. The test holes were reportedly drilled
in 1946 and are assumed to be closed (Shaw, 2011).

o Location of nearest residences- The nearest residence is approximately 0.25
miles to the east of Aptuit facilities.

o A description of the facilities (e.g., buildings, parking lots, and fixed
equipment) at the site — Figure 1-1, an Aptuit Facility Site Drawing, shows
buildings and parking lots. Aptuit owns and occupies 7 (Buildings A, B, E, N, and
P; the pH treatment building; and the security building) of 13 primary buildings
in an industrial complex

B. POPULATION DISTRIBUTION

o A summary of the current and projected population in and around
the site, by compass vectors - The site is located in Kansas City
which is one of two county seats of Jackson County, the other being
Independence, which is to the city's east. As of 2010, the population
census was 459,787 with a metro area of 2.1 million. Planned
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decommissioning activities will not result in doses to offsite individuals
therefore the population distribution information in not applicable.

C. CURRENT/FUTURE LAND USE

o A description of the current and anticipated land uses in and around the
site — The Aptuit facilities are located in a area that is primarily industrial in use.
Commercial development is to the North, South, and West. A residential area is
to the East. Land use is not expected to change.

D. METEOROLOGY AND CLIMATOLOGY

Based on contamination levels and planned decommissioning activities there are no
anticipated impacts to onsite and offsite individuals during decommissioning
operations from airborne radioactive materials. Therefore the meteorology and
climatology data are considered to be not applicable.

E. GEOLOGY AND SEISMOLOGY

0 A detailed description of the geologic characteristics of the site and
the region around the site —Site geological and seismological
characteristics do not affect the estimation of doses to onsite and offsite
individuals during and at the completion of decommissioning
operations therefore limited information is presented.

The Kansas City area is located in the southern limit of the Pleistocene
glaciations. Glacial till and loess cover much of the area to the north of the
Missouri River. Areas to the south of the river are generally unaffected. Loess
deposits are thickest in areas close to the river, and the deposits become thinner to
the south of the river. Based on previous investigations (IT Corporation, 1999),
lithology at the site is mainly silty clays and silty clay loams overlying a sequence
of shale and limestone of the Kansas City Group. Depth to bedrock is typically
less than 5 feet below ground surface.

F. SURFACE WATER HYDROLOGY
0 A description of site drainage and surrounding watershed fluvial features
Surface water characteristics do not impact the doses to onsite or offsite

individuals during or at the completion of decommissioning therefore limited
information is presented.

Drainage classes of the soils range from somewhat poorly drained to well
drained.

Based on previous investigations (IT Corporation, 1999), regional water supply
for the Kansas City area is obtained from the alluvial valleys of the Missouri
River and its tributaries. With the exception of perched groundwater in fill
material on top of bedrock, groundwater was not encountered at depths of 15 feet
below ground surface. Based on topography, groundwater is expected to flow
south-southwest.
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G.

GROUND WATER HYDROLOGY

Ground water characteristics do not impact the doses to onsite or offsite individuals
during or at the completion of decommissioning therefore limited information is
presented.

Based on previous investigations (IT Corporation, 1999), regional water supply for
the Kansas City area is obtained from the alluvial valleys of the Missouri River and
its tributaries. With the exception of perched groundwater in fill material on top of
bedrock, groundwater was not encountered at depths of 15 feet below ground
surface. Based on topography, groundwater is expected to flow south-southwest.

Based on the search of the federal databases by Environmental Data Resources,
Inc., there are no wells within 1 mile of the Property. However, there are two
mineral exploratory test holes within .25 mile, downgradient to the south of the
Property. The test holes were reportedly drilled in 1946 and are assumed to be
closed (Shaw, 2011).

NATURAL RESOURCES

A discussion of the natural resources occurring at or near the site is not applicable
to the proposed decommissioning action since there are no impacts to the
environment and exploitation of these resources would have no impact on dose
estimates for the site.
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V. RADIOLOGICAL STATUS OF FACILITY

A.  CONTAMINATED STRUCTURES

o Alist or description of all structures at the facility where licensed activities
occurred that contain residual radioactive material in_excess of site
background levels — Impacted structures at the Aptuit facility include the
Waste Storage Building and sections of Building B. A list of all areas within
these buildings that are impacted by radioactive material use or storage are
contained in Appendix C, Current Radioactive Material Use and Storage
Areas. Surveys have been performed on the B Building roof, around and in
the vicinity of the external exhaust components and roof drains. All results
were below Aptuit’s acceptable surface contamination limits.

o A summary of the structures and locations at the facility that the licensee
has concluded have not been impacted by licensed operations and the
rationale for the conclusion — All locations at Aptuit other than those listed
in Appendix C, Current Radioactive Material Use and Storage Areas, have
been determined to be non- impacted. This determination was based on the
historical site assessment which included a site assessment, records review,
interviews and surveys.

o A list or description of each room or work area within each of these
structures — Each impacted room or area within the impacted structures is
described in Appendix C.

o A summary of the background levels used during scoping or
characterization surveys — Material specific backgrounds were collected from
non-impacted areas. Material backgrounds are given below.

Material backgrounds (cpm)

Material Ludlum 43-68 GFPD
Lab bench black 268
Lab bench grey 143
Metal 151
Concrete floor 275
Lab floor - white 161
Lab floor - pink 198
Lab floor - resin 202
Carpet 205
Stairwell rubber tread 241
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o A summary of the locations of contamination in each room or work
area/A summary of the radionuclides present at each location /The
mode of contamination for each surface — A summary of the
contamination present in each room or work area is presented in Appendix
C and is summarized by area below. Contamination exists as fixed and
removable surface contamination. There are no consistent ratios of *H to **C
contamination levels.

Dock 5. Dock 5 is an active shipping and receiving dock servicing the B2 area.
Radioactive materials shipped and received at this dock are packaged for
transportation. Based on routine survey data, no contamination above Aptuit’s
acceptable surface contamination levels is expected.

Health Physics Support Areas (B2-116, 117, 119). These HP support areas
include B2-119 (the RSO office, instrument and record storage), B2-116 liquid
scintillation counter (LSC) room and B2-117 (LSC waste storage). These areas
are on the routine survey schedule. Results are consistently below Aptuit’s
acceptable surface contamination levels of 5,000 dpm/100 cm? total activity and
1,000 dpm/100 cm? removable activity.

API Filter Room (B2-112). B2-112 contains the high-efficiency particulate air
(HEPA) filter system (supply and exhaust) that services the API radiosynthesis
area. The exhaust system is active and will remain so during some
decontamination and decommissioning (D&D) efforts in the API area. The
exhaust system prior to the exhaust HEPASs is contaminated but it has not been
characterized. Contamination levels in the ductwork and stack beyond the HEPA
filters have not been assessed.

API Laboratories (B2-155 through B2-170). Laboratories B2-155 through
B2-179 comprise the radiosynthesis suite for API. Principal operations ceased in
these laboratories at the end of January 2012. Routine operational surveys reveal
that there is removable low-level *H and **C surface contamination throughout
the laboratory, but it is generally maintained below 2,000 dpm/100 cm?. Routine
survey areas include floors, hood sashes, hood hand wheels,hood ledges, and
miscellaneous equipment.

Scoping surveys were performed on December 15, 2011. This survey included
assessment of total and removable contamination levels on internal hood
surfaces, hood ledges, floors, walls, tables, sinks, and ceiling tiles. Direct
measurements were made with a with a Pancake Geiger-Mueller (PGM) detector.
The highest average “C contamination levels (direct measurements) of 7.4E5
dpm/100 cm? and 1.2E5 dpm/100 cm? were found on internal hood surfaces and
in sinks, respectively. The highest average removable levels of *H and **C, 7.2E3
dpm/100 cm? and 4.8E4 dpm/100 cm?, respectively, were found on internal hood
surfaces. Similar removable contamination levels were found in the sinks.

Average C levels on hood surfaces, sinks, lab benches, floors, and overhead
areas above Aptuit’s acceptable surface contamination level for total activity.
Only the walls had average **C contamination levels below Aptuit’s limits.
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Average removable *H contamination levels on hood surfaces, sinks, and
overhead areas exceeded the Aptuit acceptable surface contamination level.
Average removable **C contamination levels on hood surfaces, sinks, lab
benches, and overhead areas exceeded Aptuit’s limits. A summary of the scoping
surveys performed in the API laboratories can be found in Table 1-3.

Analytical Laboratory (B3-298). There are two documented incidents in B3-298
that resulted in **C contamination or the further spread of contamination on a lab
bench and a section of the floor. Contamination levels of 100,000 dpm/100 cm?
were noted from the first spill. The second incident was a release of water into the
contaminated area, which resulted in removable contamination levels of up to
8,000 dpm/100 cm?. These areas are marked as contaminated, and there is no
known contamination outside of these areas. These incidents are discussed in
Section I1.D.

Routine monthly contamination surveys were performed in B3-298 prior to
August of 2008. Since that time, the laboratory has not been used for radioactive
material studies and has been moved to a semiannual frequency for
contamination surveys. Results of routine surveys are consistently below the
action limit of 200 dpm/100 cm? for removable *H and **C. Routine survey
locations include door handles, floor, balance enclosure, and lab tables. The
routine surveys do not include the known area of contamination.

Waste Storage Building. The waste storage building was used for staging and
storage of contaminated equipment and waste. Radioactive materials were
packaged for disposal in this building. Characterization surveys will be
performed in this building once waste and equipment have been removed. No
contamination above Aptuit’s acceptable surface contamination levels is
expected.

o0 The maximum and average radiation levels in mrem/hr in each room or
work area — These measurements are not applicable for the contaminants of
concern at Aptuit.

0 Scale drawing showing the locations of radionuclide material
contamination- The only areas where residual contamination exists above
Aptuit release levels is the B2 API laboratory suite (Labs B2-155 to B2-170)
and B3-298. Surveys indicate low-level ®H and **C surface contamination
throughout the API laboratory suite therefore a separate drawing is not included.
The API laboratory suite can be seen on Figure 1-4. Figure 1-3 (B3 Spill Area)
is a scale drawing of the spill area which is also the area of residual
contamination in B3-298.

B. CONTAMINATED SYSTEMS and EQUIPMENT

o Description and location of contaminated systems or equipment
/Summary of the radionuclides present/ /Maximum and average

2
radionulide activities in dpm/100cm - A description of contaminated systems
and equipment is given below. There are no consistent ratios of *H to **C
contamination.
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B Building Contaminated Equipment, and Systems

Legacy Ductwork. The B2-119 potentially contaminated legacy ductwork
originated in B2-119 during the time when it was a general use radiological
laboratory. The laboratory was decommissioned and released in 2007 (Shaw,
2007). The ductwork from the laboratory was removed to the adjacent utility
chase, where it was capped and labeled as potentially contaminated. An
investigation and survey of the legacy ductwork has been performed and is in
included as Appendix G. The exhaust ductwork as well as exhaust fans were
surveyed. Highest results obtained in any of the systems were 138,000 dpm/100
cm? total **C, 2,350 dpm/100 cm? removable **C, and 130 dpm/100 cm?
removable *H. Total **C activity measured throughout the systems was generally
less than 10,000 dpm/100 cm?, with removable **C and *H activity generally less
than 1,000 dpm/100 cm? and 100 dpm/100 cm?, respectively. All other legacy
ductwork from former radiological use areas was found to be below Aptuit’s
acceptable surface contamination levels of 5,000 dpm/100 cm? total activity and
1,000 dpm/100 cm? removable activity (Table 1-2).

Incinerator (B2-103A). Radioactive waste containing *H and **C was burned in
an on-site incinerator until 2005. The incinerator is located on the B2 level in
Room B2-103A. The incinerator was vented through a dedicated stack, which
was left in place when the incinerator was removed from service. B2-103A
contains the incinerator and is also currently used for accumulation of radioactive
waste. Surveys performed indicate elevated readings (up to 5,000 dpm/100 cm?
total) on the refractory lining of the incinerator attributable to naturally occurring
radioactive material in the fire brick. Removable contamination surveys were
performed in the incinerator burn chamber, in the stack and blower access ports,
and on the concrete pad underneath the stack access port. All results were below
50 dpm/100 cm?. An ash sample from the burn chamber was collected and
analyzed in 2006. Results were below the sample specific minimum detectable
concentrations) of 0.078 picocuries per gram (pCi/g) *H and 18 pCi/g **C. An ash
sample was collected from the bottom of the stack and was analyzed for ®H and
YC. The results were 8.74 pCi/g and 4.35 pCi/g for *H and **C, respectively.

API Systems. Potentially impacted systems within or servicing the API
laboratory suite include the exhaust system, drains, utility service lines, and
vacuum system. Some survey data exists (routine and scoping). Further
characterization will be performed in accordance with Aptuit Work Instruction
WI-007, Radiological Characterization of Systems, Surfaces, and Equipment for
Decommissioning Activities at Aptuit, LLC (Aptuit Work Instructions are
contained in Appendix E) pending removal on all materials and equipment.

Preliminary surveys indicate that the API exhaust system that provides exhaust
ventilation for the rooms, hoods and instrument drops is contaminated as
described Section IV.A. The exhaust system includes instrument drops,
ventilation duct work, the HEPA housing and exhaust stack. It is assumed that
the exhaust system prior to the HEPA housing is contaminated.

Water from sink drains and floor drains in the API laboratories goes to an on-site
pH treatment building, where it is adjusted if necessary prior to disposal to the
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city sewage system. There are no holding tanks between the drains and the pH
treatment building. Drain disposal of radioactive materials was not allowed.
The first rinse of glassware was collected and disposed as radioactive waste.
Water from soaking baths is assayed with disposal dependent on analytical
results. Starting in 2011, effluent water samples have been collected for *H and
¢ analysis from the on-site pH lift station twice monthly. No activity above the
analytical detection limit has been detected in these samples. However,
contamination in the API laboratory sinks is found during the weekly routine
surveys, and some of the highest results from the scoping survey conducted on
December 15, 2011 were in the sinks, indicating the potential for contamination
in the drains. An investigation of the drains will be conducted in accordance with
Aptuit WI-007.

The API laboratories are equipped with a central vacuum system; however, it was
not routinely used. Vacuum for experiments was typically provided by portable
vacuum pumps. However, due to the possibility that the central vacuum system
was used for radiosynthesis procedures, it will be investigated. Surveys
conducted to date verify that the vacuum system is not internally contaminated.

o The maximum and average radiation levels in mrem/hr at the surface of
each piece of equipment- These measurements are not applicable for the
contaminants of concern at Aptuit.

o A summary of the background levels used during scoping or
characterization surveys - Background levels are given in Section IV.A.
above.

o0 A scale drawing or map of the rooms or work areas showing the
locations of the contaminated systems or equipment — Drawings
showing contaminated systems are included as Figures 1-7 through 1-10.

C. SURFACE SOIL CONTAMINATION

The potential for surface soil contamination was evaluated based on a review of the
annual evaluation of effluent releases, material inventories, radiological control
practices, and the absence of spills or releases of radioactive materials outside the
confines of the buildings. Based on this review it was determined that
contamination of surface soils was highly unlikely. However, to validate this
assumption, surface soil sampling (0 to 6 inches) was conducted on September 24,
2010 from a total of five locations within the property boundaries of the Aptuit site.
The purpose of the sampling was to verify that that were no impacts to the surface
soils attributable to air effluents from the API B2 area stack. The samples were
analyzed for *H and **C. In addition, two background samples were collected from
the southeastern portion of the site. Two of the samples were collected from the
prominent wind direction (north) and the remaining three samples were collected
from the other compass directions (south, east, and west). One of the north samples
was collected in an area adjacent to the B2 stack. Sample locations are shown in
Figure 3-1.

All *C results were below the sample detection limits of 0.99 — 1.1 pCi/g. °H was
detected above the sample detection limits (0.20 — 0.21 pCi/g) in two sampling
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D.

E.

F.

locations, including one of the background locations. Background sample results
were 0.3 and 0.04 pCi/g for ®H and 0.22 and 0.16 for *C.

The results of the soil investigation verify that there were no impacts to the surface
soils (at the stated detection limits) that could be attributable to emissions from the

API B2 stack (Shaw, 2010a).

Additional confirmation surface soil sampling will be conducted in accordance
with WI-007.

SUBSURFACE SOIL CONTAMINATION

There are no impacts of site radiological operations to the subsurface soil. Based
on guidance provided in NUREG-1757, Vol. 1, Rev. 2, Table D.1 (NRC, 2006),
information on subsurface soil contamination is not applicable to
Decommissioning Group 3 licensees.

SURFACE WATER

Based on the types and locations of radioactive material use, the operating history,
the absence of outside spills, environmental releases, or contamination of external
building surfaces, it was determined that there would be no radiological impacts to
surface water from operations at the facility.

GROUNDWATER

Based on the types and locations of radioactive material use, the operating history,
the absence of outside spills or environmental releases, it was determined that there
would be no radiological impacts to ground water from operations at the facility.
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V.

A

DOSE MODELING

UNRESTRICTED RELEASE USING SCREENING CRITERIA
1. Unrestricted Release Using Screening Criteria for Building Surface

Residual Radioactivity

Aptuit intends to obtain unrestricted release of the site in accordance with 10 CFR
20, Subpart E. In order to determine residual activity levels for building surface
contamination that meet the dose criterion of 10 CFR 20.1402, it is appropriate to
begin with the screening values presented in Appendix H of NUREG 1757,
Volume 2, Consolidated NMSS Decommissioning Guidance: Characterization,
Survey, and Determination of Radiological Criteria, (NRC, 2006a) for the
radionuclides of concern, *H and **C. Only **C, *H, and *I have been used in
recent years at the site and only *H and **C have been used in the areas covered by
this DP.

The screening value for *H is 1.2E8 dpm/100 cm?, and for *C, the screening
value is 3.7E6 dpm/100 cm?. These screening values are the residual surface
contamination levels that would meet the NRC’s 25 millirem (mrem) per year
dose criterion. The screening values are intended for single radionuclides. For
radionuclides in mixtures, the “sum of fractions” rule should be used. ®H surface
contamination cannot be determined accurately and reliably with direct reading
instruments. Therefore, the most conservative screening value for the
contaminants of concern, 3.7E+06 dpm/100 cm?, will be considered as the basis
for DCGL determination.

In addition to the dose criterion in the License Termination Rule, there is a
requirement that the residual radioactivity be reduced to levels that are ALARA.
Considering ALARA, Aptuit is selecting a DCGL for total activity that is 10
percent of the C screening value, or 3.7E+05 dpm/100 cm?. Screening levels
presented in NUREG 1757 are based on the assumption that the fraction of
removable activity is equal to 0.1 (10 percent). Therefore, 10 percent (the
removable portion) of the recommended DCGL for fixed activity, or 3.7E+04
dpm/100 cm?, is the recommended DCGL for removable activity (*H and **C
combined).

These DCGLs, 3.7E+05 dpm/100 cm? for total activity and 3.7E+04 dpm/100
cm? for removable activity *H and **C combined, would equate to a dose of 2.5
mrem per year.

Materials and equipment released from radiological controls will meet Aptuit’s
acceptable surface contamination levels (Table 1-2).

. Unrestricted Release Using Screening Criteria for Surface Soil

Residual Radioactivity

Surface soil is not impacted therefore the screening criteria do not apply.
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UNRESTRICTED RELEASE USING SITE-SPECIFIC INFORMATION

DCGLs selected for the site are based on the NRC Screening DCGLs. These
DCGLs use default parameters. Site specific information was not used.

RESTRICTED RELEASE USING SITE-SPECIFIC INFORMATION

Not applicable. Aptuit is seeking unrestricted release and termination of the NRC
license.

RELEASE INVOLVING ALTERNATE CRITERIA

Not applicable. Aptuit is not seeking to use alternate dose criteria for release of the
facility.
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VI.

ENVIRONMENTAL INFORMATION

Aptuit is using DCGLs that are based on the NRC screening values for unrestricted release
therefore the Generic Environmental Impact Statement in Support of Rulemaking on
Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities
(GEIS, NUREG-1496) (NRC, 1997) can be used to satisfy National Environmental
Policy Act (NEPA) obligations. The environmental information described in
NUREG-1748, Environmental Review Guidance for Licensing Actions Associated
with NMSS Programs (NRC, 2003a) is not required.
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VII. ALARA ANALYSIS

o Decommissioning Goal/Cost Benefit Analysis

Aptuit will achieve a decommissioning goal below the dose limit through the
selection of conservative DCGLSs that are less than 10 percent of the screening
values and through the implementation of a radiological control program during
decommissioning activities that ensure that doses to workers and the public are
ALARA. A discussion of DCGL selection is presented in Section 5.A.1.

The DCGLs, 3.7E+05 dpm/100 cm? for total activity and 3.7E+04 dpm/100 cm?
for removable activity *H and **C combined, would equate to a dose of 2.5 mrem
per year, therefore the doses to the average member of the critical group are
ALARA.
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VIII. PLANNED DECOMMISSIONING ACTIVITIES

A.  CONTAMINATED STRUCTURES

o A summary of the remediation tasks planned/Remediation
techniques/Radiation protection and control for each room or area in the
contaminated structure, in the order in which they will occur

Remediation tasks are planned for the B3-298, B2-103A, API (B2-155 through
B2-170), and B2-112. These tasks include decontamination or removal of
contaminated attached furniture and decontamination or removal of floor and
wall surfaces. These tasks will proceed after removal of materials and
equipment. In the API area, removal of the contaminated systems will precede
remediation of building surfaces. Remediation activities for each area are
described below. Remediation activities will be performed in accordance with
Aptuit WI-004, General Decontamination and Decommissioning Activities.
Radiation protection and control procedures are described in Section X. A
preliminary, rough schedule of the decommissioning field activities is provided
as Figure 8-1. Impacted areas where no remediation is expected include the API
common area, B2-Dock 5, B2-116, B2-117, B2-119, and the Rad Waste Storage
Building. A summary of the survey units and proposed decommissioning
activities are contained in Table 8-1.

General D&D Approach

e Prior to decommissioning activities, the contents of the laboratories,
including materials, equipment and chemicals, will be removed and the
areas will be made available to perform decommissioning work.

e Lab benches and other work surfaces will be wiped down with an
appropriate cleaner prior to initiating demolition activities.

e The HP Support Area, which includes rooms B2-116, 117, and 119, will
be designated to house D&D base operations, tools, instrumentation, and
equipment. Ladders and other large D&D equipment may be kept in
other rooms designated as D&D support areas.

« Utility disconnections will be performed, as necessary, and all energized
sources will be properly locked out/tagged out (LOTO) in accordance
with 29 CFR 1910.147. Utility disconnects to be conducted prior to the
commencement of decommissioning fieldwork may include, but are not
limited to, water, gas, air, and electrical power. All utilities will be
verified to have been physically disconnected and/or properly LOTO
prior to commencement of decommissioning activities.

« Prior to initiating any component disassembly or removal activities,
physical barriers will be established to limit access to work areas. In
addition, signage and/or yellow caution tape will be placed around the
work sites to provide a warning of the activities taking place.

« Verification that all project staff are trained/qualified commensurate
with assignments in accordance with this DP will be obtained.
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o Appropriate safety precautions and necessary personal protective
equipment (PPE) will be addressed.

A vehicle and equipment laydown area to support the D&D activities will be
established and demarcated in part of the parking area south of B Building.
Fencing will be placed around the perimeter of the laydown area.

Roll-offs for waste transportation and disposal will be placed to the west side
of B Building in the vicinity of Dock 5. Waste from the D&D activities may
be transported by hand carrying, hand truck, or cart to the outside waste
staging area through the room 101 hallway.

Materials and Equipment

The following specific tools and/or special materials may be utilized to
perform the work.

e HEPA vacuum cleaner

« Jerome mercury vapor analyzer

« Radiation detection instruments (see Section 4.2.4)

e Record/log sheets (e.g., survey forms, checklists, sample collection logs,
field activity daily logs)

« Hand tools

e Plastic sheeting

o Power tools

e Waste packaging

e Ladders

o PPE.

Additional equipment/materials may be used as appropriate.

Briefing Requirements

Prior to being assigned to perform work under this plan for the first time,
D&D worker will receive project and site-specific radiation awareness

training to include radiation safety requirements of the license. This training
will be documented.

A daily briefing will be conducted prior to start of work to review specific
work steps/tasks, to update any work requirements/conditions as applicable,
and to review safety hazards and control methods. This meeting will be
documented. Documentation may be on the Job Safety Analysis/Tailgate
Safety Meeting form.
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Laboratory B3-298

After all of the equipment and materials have been removed from B3-298,
the surfaces in the room, including bench tops, cabinets, floor, and walls,
will be surveyed for radiological contamination. If any removable
radiological contamination is detected, it will be removed using a cleaning
agent and water-wetted rags. Any surfaces with fixed radiological
contamination above the release criteria will be removed, packaged, and
placed in the radiological waste container for disposal.

API Laboratory Suite

After the rooms have been cleared of equipment, hoods, bench tops, tables,
and cabinets, a visual inspection and radiological survey will be performed
on building surfaces including walls, floors, and drain openings. The visual
inspection will be conducted to identify any visible contamination (e.g., oily
smears, etc.). If debris or residues are observed, a HEPA vacuum may be
used to remove any remaining debris. In addition, rags wetted with water or a
cleaning agent may be used to remove any residues until visibly clean.
Brushes may be used if more vigorous cleaning is required to remove the
residue.

Radiological surveys will consist of scanning and bias measurements of
gross beta activity and wipe sampling to determine removable contamination
levels. The survey locations, methods, and findings will be documented.
Survey results will be used to determine if remedial actions are needed to
meet release criteria (i.e. activity below DCGL and reduced to ALARA).
Surfaces that are found to meet the radiological release criteria (i.e. activity
below DCGL and reduced to ALARA) will be left in place. Surface areas
that exceed the release criteria will be removed by cutting out the
contaminated areas with the appropriate saw or tool. The removed surfaces
will be properly packaged and placed in the radiological waste container for
disposal.

HP Support Areas (B2-116, B2-117, B2-119)

The final spaces to be decommissioned are the HP support areas, which
include rooms B2-116, 117, and 119. After the HP support areas have been
cleared of equipment, bench tops, tables, and cabinets, a visual inspection
and radiological survey will be performed on building surfaces including
walls, floors, and drain openings. The visual inspection will be conducted to
identify any visible contamination (e.g., oily smears, etc.). If debris or
residues are observed, a HEPA vacuum may be used to remove any
remaining debris. In addition, rags wetted with water or a cleaning agent
may be used to remove any residues until visibly clean. Brushes may be used
if more vigorous cleaning is required to remove the residue.

Radiological surveys will consist of scanning and bias measurements of
gross beta activity and wipe sampling to determine removable contamination
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levels. The survey locations, methods, and findings will be documented.
Survey results will be used to determine if remedial actions are needed to
meet release criteria (i.e. activity below DCGL and ALARA). Surfaces that
are found to meet the radiological release criteria will be left in place.
Surface areas that exceed the release criteria will be removed by cutting out
the contaminated areas with the appropriate saw or tool. The removed
surfaces will be properly packaged and placed in the radiological waste
container for disposal.

Waste Storage Building

After all of the equipment and materials have been removed from the waste
storage building, the surfaces in the room, including shelves, floor, and
walls, will be surveyed for radiological contamination. If any removable
radiological contamination above the release criteria is detected, it will be
removed using a cleaning agent and water-wetted rags. Brushes may be used
if more vigorous cleaning is required to remove the contamination. The
cleaning items will be placed in a closed-top bucket or drum suitable for
radiological waste, which will then be placed in the 30-yard radiological
waste container for disposal. Any surfaces with fixed radiological
contamination above the release criteria will be removed, packaged, and
placed in the radiological waste container for disposal.

B2-103A and B2-112

Decommissioning activities for B2-103A (incinerator room) and B2-112
(HEPA filter room) are described in Section VII1.B. below.

o A summary of the procedures already authorized under the existing license
and those for which approval is being requested in the DP

The following Work Instructions for decommissioning activities are submitted
for approval in this DP.  These work instructions can be found in Appendix E:

e Aptuit Work Instruction-001 (Aptuit WI-001), Surveys
e Aptuit Work Instruction-002 (Aptuit WI-002), Instruments

e Aptuit Work Instruction-003 (Aptuit WI-003), Liquid Scintillation
Counting

e Aptuit Work Instruction-004 (Aptuit WI-004), General D&D

e Aptuit Work Instruction-005(Aptuit WI-005), Control of Radiological
Work

e Aptuit Work Instruction-006 (Aptuit WI-006), Management of D&D
Waste

e Aptuit Work Instruction-007 (Aptuit WI-007), Radiological
Characterization

e Aptuit Work Instruction-008 (Aptuit WI-008), Bioassay

e Aptuit Work Instruction-009 (Aptuit WI-009), Bag-in Bag-out of HEPA
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Filters

o A commitment to conduct decommissioning activities in accordance with
written, approved procedures

All decommissioning activities will be performed in accordance with this DP
including the attached written, approved procedures.

o A summary of any unique safety or remediation issues associated with
remediating the room or area

No unique safety or remediation issues are associated with remediating these areas.

o For Part 70 licensees, a summary of how the licensee will ensure that the risks
addressed in the facility’s Integrated Safety Analysis will be addressed during
decommissioning

Not applicable. Aptuit is not a Part 70 licensee.
B. CONTAMINATED SYSTEMS AND EQUIPMENT

o A summary of the remediation tasks planned for each system in the order in
which they will occur, including which activities will be conducted by
licensee staff and which will be performed by a contractor/A description of
the techniques that will be employed to remediate each system in the facility
or site

Remediation tasks are planned for the B Building legacy ductwork and stacks, the
API exhaust system components [hoods, duct work, HEPA housing (B2-112),
stack], APl vacuum system, API drains, and the incinerator (B2-103A).
Remediation activities for each contaminated system are described below. Radiation
protection and control procedures are described in Section X. A preliminary, rough
schedule of the decommissioning field activities is provided as Figure 8-1. A summary
of the impacted systems and proposed decommissioning activities are contained in Table
8-1.

The following equipment/systems will be removed by the Demo Subcontractor:
e Chemical Fume Hoods
e Exhaust Ductwork
e Exterior and Rooftop Exhaust Components
e Incinerator
The following equipment/systems will be removed by the D&D Subcontractor:
e Utility Service Lines
e Storage Cabinets
e Freezers
e Wall Cabinets
e Bench Tops/Tables
e Sink Traps/Strains
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API1 Utility Service Line Removal

The utility service lines in the API area, including vacuum lines, water lines, and
gas lines, as well as a vacuum line remaining in B2-119, will be characterized and
removed, as necessary. Most of the lines are made of galvanized steel or copper
and range in diameter from %, to 2”. The first step will include performing a
survey of the exterior of the lines. Any detected removable radiological
contamination will be removed with a cleaning agent and water-wetted rags.

After confirming that the system has been properly LOTO, the lines from the
fume hoods in the API area to the header will be cut and removed. The cut lines
will be surveyed for waste characterization. After the feeder lines are removed,
wipe samples of the interior of the header line will be collected through the
openings. If the header line is found to be radiologically contaminated, it will be
removed and disposed of as radioactive waste. If the header line is not found to be
contaminated, then the openings will be capped and the header will be left in
place and returned to service. The vacuum line in B2-119 will be characterized
and either left in place or disposed appropriately. Utility service lines that are
removed and meet the release criteria may be recycled.

API Chemical Fume Hood Removal (CFH)

Eighteen CFHs will be removed as part of decommissioning activities. CFHs
with known radioactive contamination will be delineated and surveyed before
and after any decontamination attempts. A visual inspection of the CFHs will be
conducted. If debris or visual contamination is observed, including pooled
liquids, oily smears, etc., it is left to the discretion of the worker to decontaminate
the area. A HEPA vacuum may be used to remove debris. In addition, exterior
and accessible interior surfaces of the CFH may be wiped with rags with a
detergent-water mixture. If residues remain after the initial cleaning, the affected
surfaces may be cleaned again using more vigorous techniques or cleaning agents
until visibly clean (as is practicable).

Upon completion of the initial inspection and any decontamination, the following
activities will be conducted for each CFH:

o All utilities will be verified to be LOTO and disconnected.

o Yellow caution tape and signs will be posted outside the doors leading to
rooms where work is being performed to warn personnel of the activities
being performed.

o Plastic sheeting will be placed on the floor in the vicinity to collect any
debris and protect the floor.

e Any ACM components (transite panels, benchtop) of the CFH will be
thoroughly examined for breaks, which will be secured by covering
exposed edges with duct tape.

o Sink traps associated with the CFH will be removed as described below.
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All asbestos abatement will be completed as described below for any
CFHs that contain ACM.

The CFH may be disassembled, as necessary, so that the pieces are small
enough to be transported to the waste container. The CFH will be
disassembled using hand tools or power tools to remove the screws or
bolts that hold the pieces together.

The pieces may be transported to the appropriate waste container using a
hand truck or cart or hand carried if small and light enough.

The CFH pieces will be surveyed and sampled for surface contamination
as specified in Section X1V to determine if the radiological release
criteria are met. CFH pieces with contamination levels in excess of the
release criteria will be placed in the radiological waste container and
disposed of as radiological waste. It is anticipated that most, if not all, of
the CFHs will be disposed of as radiological waste. Further discussion of
waste management is provided in Section XII.

CFH pieces that meet the free release criteria may be disposed of as
construction debris.

API and Legacy Exhaust Ductwork Removal

Aptuit will disconnect and remove exhaust ductwork from CFHs and snorkel
exhausts. In addition, impacted legacy ductwork will be investigated and
removed as necessary. This impacted ductwork is shown in Figures 1-7, 1-8, and
1-9. Disconnection and removal will proceed as follows:

Yellow caution tape and signs will be posted outside the doors leading to
rooms where work is being performed to warn personnel of the activities
being performed.

Plastic sheeting will be placed on the floor below the ductwork to collect
any debris and protect the floor.

The upper side of any adjacent ceiling tiles may be HEPA vacuumed of
loose debris and dust as it is removed to allow work on the ducting.

Personnel will utilize appropriate PPE, including safety-toed shoes, eye
protection, Tyvek suits, and nitrile gloves, at a minimum. Task-specific
health and safety requirements specified in the job safety analysis will be
briefed prior to each shift.

A fixative to prevent removable radiological contamination from
becoming airborne may be sprayed on the interior surfaces of the duct
sections prior to removing each section.

Ductwork will be removed from the closest point of amenable
disconnection near the laboratory wall face to the CFH. Snorkel exhaust
ductwork will be removed from the point of connection to the laboratory
equipment to the joint at the main exhaust duct.
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o All removed ductwork will be surveyed and sampled as specified in
Section XIV to ensure that radiological release criteria are met. Any
ductwork with suspect internal contamination will have the ends
wrapped and taped and will be segregated as suspect radioactive waste.

o Sections sized to a manageable length will be disassembled and lowered
to the floor one section at a time. Personnel on multiple stepladders, as
necessary, will be utilized to safely lower the ductwork sections to the
floor in a controlled manner. In addition, temporary supports may be
created to support and secure the duct, as necessary, to ensure a safe
disassembly.

o Ductwork sections that do not meet the release criteria will be placed in
the radiological waste container for disposal. Ductwork that does meet
the release criteria may be disposed of as construction debris.

API and Legacy Exterior and Rooftop Exhaust Components

As part of decommissioning activities, the exterior components of the API
exhaust system will be removed, surveyed for radiological contamination, and
disposed of appropriately. The exterior API exhaust system components include a
HEPA filter system, ductwork, two fans, and a 30” diameter metal stack. The API
exhaust system components to the west of room 112 are shown on Figure 1-9, as
well as in photo number 17 of Appendix F.

In addition, select B Building rooftop fan assemblies and associated exhaust duct
and stacks will be surveyed for radiological contamination, removed as
necessary, and disposed of appropriately. The B Building rooftop exhaust
systems that will be surveyed are shown in yellow highlighting on Figure 1-10.

Disassembly and removal of the exterior and rooftop exhaust components
will include the following tasks:

e Prior to beginning decommissioning work on the roof, the structural
capacity of the roof will be evaluated by a structural engineer through
review of as-built drawings and/or visual inspection. The structural
engineer will confirm that the load capacity of the roof where the
decommissioning activities are going to be performed is adequate for the
weight of the work crew and their equipment.

e All crew members working in proximity of roof edge or roof openings
will be trained and equipped in use of mandatory fall protection harness
usage and application thereof for all roof operations conducted during
the decommissioning.

o Yellow caution tape and warning signs will be posted around all work
areas prior to beginning any decommissioning activities. In addition,
temporary fencing will be placed around areas where any crane or
overhead operations will occur.

e Prior to beginning any crane or overhead work, the work areas will be
inspected for any overhead or ground level hazards. All identified
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hazards will be discussed by the D&D team responsible for performing
the work and a hazard abatement plan will be established and adhered to
by the team.

The HEPA filters for the APl exhaust system are assumed to be
radiologically contaminated above the release criteria based on previous
survey results of the interior of the HEPA housing. The HEPA housing is
equipped with a bag-in/bag-out containment system. The HEPA filters
will be removed utilizing the bag-in/bag-out system (Aptuit WI-009) and
placed in the radiological waste container for disposal.

The HEPA filter housing is assumed to be radiologically contaminated
above the release criteria based on previous survey results and will either
be decontaminated or disposed of as radiological waste. The HEPA filter
housing will be disassembled with hand tools or power tools, as
necessary, so that the pieces are small enough to be transported to the
decontamination area or the radiological waste container. Open ends of
the housing will be covered with plastic sheeting.

The duct connecting the HEPA system, fans, and stack will be
disassembled, removed, and surveyed for radiological contamination.
The duct may be disassembled using hand or power tools. A fixative to
prevent removable radiological contamination from becoming airborne
may be sprayed on the interior surfaces of the duct sections prior to
removing each section.

All removed ductwork will be surveyed and sampled as specified in
Section X1V to ensure that radiological release criteria are met. Any
ductwork with suspect internal contamination will have the ends
wrapped and taped and will be segregated as suspect radioactive waste.

Sections sized to a manageable length will be disassembled and lowered
to the ground one section at a time. Personnel on multiple stepladders, as
necessary, will be utilized to safely lower the ductwork sections to the
floor in a controlled manner. In addition, temporary supports may be
created to support and secure the duct, as necessary, to ensure a safe
disassembly.

Ductwork sections that do not meet the release criteria will be placed in
the radiological waste container for disposal. Ductwork that does meet
the release criteria may be disposed of as construction debris.

The fans and stack associated with the API exhaust system will be
removed and surveyed for radiological contamination. The fans may be
removed with a crane or may be disassembled into components small
enough to be handled by hand using carts or with a forklift. The stack
will be removed using a crane. The open ends of the fans and stacks will
be covered with plastic sheeting. If the fans and stack sections do not
meet the radiological release criteria, they will be placed in the
radiological waste container for disposal. If the fans and stack sections
meet the release criteria, they may be disposed of as construction debris.

33



o Five fan assemblies located on the rooftop of B Building will be
surveyed for radiological contamination and removed if found to
contaminated. The fan assemblies to be surveyed are designated BR-EF
21A, BR-EF 21B, BR-EF 23, BR-EF 24, and BR-EF 26. The fan
assemblies may be removed using a crane. All openings on the fan
assemblies will be blanked or sealed prior to moving them. Trained and
qualified personnel will perform the rigging and crane operation
procedures.

o Fan assemblies identified as radiologically contaminated will be placed
in the radiological waste container for disposal. Fan assemblies that meet
the radiological release criteria may be disposed of as construction
debris.

o The rooftop stacks associated with the BR-EF 21A, BR-EF 21B, BR-EF
23, BR-EF 24, or BR-EF 26 exhaust fans that are determined to be
radiologically contaminated, as described above, will be removed. The
stacks will be lowered to ground level with a crane. Trained and qualified
personnel will perform the rigging and crane operation procedures. Once
on the ground, the stacks will be cut into smaller sections and surveyed
for radiological contamination. The open ends of the stack sections will
be covered with plastic sheeting.

o Stack sections that do not meet the radiological release criteria will be
placed in the radiological waste container for disposal. Stack sections
that meet the release criteria may be disposed of as construction debris.

B2-103A Incinerator Removal

The incinerator in room B2-103A, along with the associated ductwork, filter,
and stack, will be removed and disposed of appropriately. The incinerator is
shown in photo number 1 of Appendix F. The exterior and interior surfaces
of the incinerator will be surveyed for waste characterization purposes. Any
removable radiological contamination detected on the exterior will be
removed using a cleaning agent and water-wetted rags. Based on previous
incinerator investigations, as discussed in Section IV.B, it is anticipated that
the incinerator will be characterized as radiologically contaminated waste
and disposed of accordingly.

The incinerator exhaust ductwork runs out the top of the incinerator, through
the roof of B2-103A, then makes a 90-degree turn, includes a filter housing,
and connects to a 20” diameter stack. The stack, as shown in photo number
16 of Appendix F, is secured to the side of B Building. The ductwork, filter,
and filter housing will be removed, characterized, and disposed of
appropriately. The angle iron securing the stack to the side of B Building will
be disconnected or cut and the stack will be lowered to the ground using a
crane. Once on the ground, the stack will be cut into smaller sections,
characterized, and disposed of appropriately, either as radiological waste or
construction debris.
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Prior to removal of the incinerator, the incinerator will be prepared by
blanking or sealing all openings in the incinerator and the attached pipe,
instruments, and equipment. In preparation for removal of the incinerator, a
section of the south wall of B2-103A will be removed to provide access to
move the incinerator out of the building. The walls of B2-103A are
constructed of concrete block with brick veneer. The wall section planned
for removal will be surveyed to determine if the wall materials can be
disposed of as nonhazardous construction waste or if they require disposal as
radiological waste.

The wall section will then be removed using a concrete saw and/or an
electric or pneumatic jackhammer. Dust suppression will be implemented, as
necessary. The wall waste will be disposed appropriately, as indicated by the
prior survey results.

After a hole in the wall has been created, the incinerator will be slid out of
B2-103A using a heavy duty forklift or other equipment with a rated
capacity to safely handle the load. Once removed, the incinerator will loaded
onto a trailer with a crane and prepared for transportation to the appropriate
disposal site.

After the incinerator has been removed, the floor area under where it had
been located will be cleaned with a HEPA vacuum. The floor area will then
be surveyed to determine if there is any residual radiological contamination
on the floor. Any detected removable contamination will be removed with a
cleaning agent and water-wetted rags. Any detected fixed radiological
contamination will be cut out and disposed of as radiological waste.

A description of the radiation protection methods and control procedures
that will be employed while remediating each system

Radiation protection methods and control procedures are found in Section X
and in Work Instruction WI-005, Control of Radiological Work for
Decommissioning Activities.

A summary of the procedures already authorized under the existing license
and those for which approval is being requested in the DP

The following Work Instructions for decommissioning activities are submitted
for approval in this DP.  These work instructions can be found in Appendix E:

e Aptuit Work Instruction-001 (Aptuit WI-001), Surveys
e Aptuit Work Instruction-002 (Aptuit WI1-002), Instruments

e Aptuit Work Instruction-003 (Aptuit WI-003), Liquid Scintillation
Counting

e Aptuit Work Instruction-004 (Aptuit WI1-004), General D&D
e Aptuit Work Instruction-005(Aptuit WI-005), Control of radiological Work
e Aptuit Work Instruction-006 (Aptuit WI-006), Management of D&D Waste
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e Aptuit Work Instruction-007 (Aptuit WI-007), Radiological
Characterization

e Aptuit Work Instruction-008 (Aptuit WI-008), Bioassay

e Aptuit Work Instruction-009 (Aptuit WI-009), Bag-in Bag-out of HEPA
Filters

0 A summary of the equipment that will be removed or decontaminated and how
the decontamination will be accomplished

Storage Cabinets and Freezers

Storage cabinets and freezers in the API area will be surveyed to characterize for
waste disposal. Storage cabinets and freezers that are not radiologically
contaminated above Aptuit’s acceptable surface contamination levels (i.e. release
criteria) will be disposed of as construction debris. Storage cabinets and freezers
that do not meet the free release criteria (i.e. >acceptable surface contamination
levels) will be loaded into the radiological waste container. Storage cabinets and
freezers may be transported to the appropriate waste container using hand trucks
or carts.

Wall Cabinetry

All wall cabinetry in the API area will be removed and characterized for waste
disposal. Cabinets will be removed from the walls by loosening and removing
wall mounting hardware, typically found in the interior of the cabinets, with hand
or power tools. The cabinet surfaces will be surveyed for radiological
contamination. Cabinets that do not meet the release criteria will be loaded into
the radiological waste container for disposal. Cabinets that are not radiologically
contaminated above the release criteria may be disposed of as construction
debris.

Bench Tops and Tables (B3-298 and API)

Based on the time frame of original laboratory construction (only for lab
B3-298), it is possible that some of the bench tops and table tops may be
asbestos-containing material (ACM). Due to this potential, representative
samples of bench tops and table tops will be collected and sent to an offsite
laboratory to be analyzed for asbestos. Any bench tops or table tops that are
determined to be ACM will be removed by a Missouri registered asbestos
contractor. All required controls and PPE will be utilized during the handling of
ACM. The ACM will be managed to prevent nonfriable materials from being
damaged and made friable. The ACM and ACM-related materials, including PPE
used during the handling of ACM, will be consolidated to the extent possible.
Bench tops and tables may be transported to the appropriate waste container
using hand trucks or carts.

ACM bench tops and table tops will be surveyed for radiological contamination.
ACM bench tops and table tops with radiological contamination above the
release criteria will be properly packaged in accordance with federal and state
regulations and disposed of as mixed waste. ACM bench tops and table tops that
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are not radiologically contaminated above the free release criteria will be
packaged and disposed of in a permitted landfill in accordance with Missouri
ACM disposal rules.

Non-ACM bench tops and tables will be surveyed for radiological contamination.
Non-ACM bench tops and table tops with radiological contamination above the
release criteria will be decontaminated or properly packaged and disposed of as
radiological waste. Non-ACM bench tops and table tops that are not
radiologically contaminated above the free release criteria will be disposed of as
construction debris.

API Sink Trap and Strainer Removal

The p-traps associated with the sinks in the chemical fume hoods (CFH) will be
removed and characterized for waste disposal. In addition, p-traps and strainers
associated with laboratory bench tops will also be removed and characterized.
The p-traps and strainers will be dismantled as follows.

« Prior to beginning work, plastic sheeting will be placed on the floor and
on the bottom of any cabinets in the area of the traps or any required pipe
disconnections. The plastic sheeting is intended to protect the floor from
any leaked or spilled liquids or debris.

o Personnel will utilize appropriate PPE, including safety-toed shoes,
Tyvek® suits, safety glasses or face shields, and nitrile gloves at a
minimum. Any traps/strainers found to have mercury vapor readings
greater than 0.01 milligrams per cubic meter, which is 1/10 of the U.S.
Occupational Safety and Health Administration ceiling level, will be
removed using Level C PPE with the appropriate mercury vapor
cartridge.

e The sink trap openings will be monitored for mercury vapor and
radiological contamination. This initial reading may be effective at
detecting mercury vapor as the trap may be dry from non-use. The
mercury vapor measurements will be recorded and the radiological
survey measurements will be recorded on radiological survey forms.

o The traps and strainers will be removed at mechanical joints where
possible. Where the pipe is welded or rusted together, or otherwise
cannot be mechanically disassembled, the traps and strainers may be
removed using a pipe cutter or reciprocating saw. Hearing protection will
be used while operating power tools.

o Liquid in the traps could prevent elemental mercury from being detected
with a mercury vapor analyzer. For this reason, the liquid contents of the
traps will be removed from the traps and collected in U.S. Department of
Transportation-approved plastic buckets with lids.

e Once removed, the traps/strainers will be monitored a final time for
mercury vapor and the value recorded. Traps/strainers that exhibit
mercury contamination and any associated solid residues will be
segregated as hazardous waste. If only radiological contamination is
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detected, the trap/strainer and any associated solid residues will be
segregated as radioactive waste. The solids residues will be removed
from non-mercury, non-radiologically contaminated sink traps/strainers
and placed in appropriate containers. Sink traps/strainers that do not
exhibit mercury and meet radiological release criteria will be disposed as
construction debris.

o All sink trap and strainer components will be surveyed as specified in
Section XIV to ensure that radiological release criteria are met. Wipe
samples will be collected from the openings of the traps. Sink traps and
strainers that do not meet radiological release criteria will be segregated
and managed as radioactive waste.

e  After the final determination of mercury and radiologically
contaminated and non- contaminated residues described above is made,
trap liquid residues will be combined with like liquids as characterized.
All liquid wastes from mercury-only contaminated traps will be
combined, containerized appropriately, and labeled as pending analysis.
All radiological contamination-only liquid waste will be combined and
containerized appropriately for disposal. Liquid collected from traps that
are not found to be mercury or radiologically contaminated will be
combined and containerized for disposal.

o A commitment to conduct decommissioning activities in accordance with
written, approved procedures

All decommissioning activities will be performed in accordance with this DP
including the written, approved procedures.

o A summary of any unique safety or remediation issues associated with
remediating any system or piece of equipment

No unique safety or remediation issues are associated with remediating these
systems.

o For Part 70 licensees, a summary of how the licensee will ensure that the
risks addressed in the facility’s Integrated Safety Analysis will be
addressed during decommissioning

Not applicable. Aptuit is not a Part 70 licensee.
C. SOIL

o A summary of the removal/remediation tasks planned for surface and
subsurface soil at the site in the order in which they will occur, including
which activities will be conducted by licensee staff and which will be
performed by a contractor

No surface or subsurface soil removal/remediation tasks are planned during
decommissioning activities.

Surface soil (0 to 6 inches) sampling was conducted on September 24, 2010 from
a total of five locations within the property boundaries of the Aptuit site.
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All *C results were below the sample detection limits of 0.99 — 1.1 pCi/g. *H was
detected above the sample detection limits (0.20 — 0.21 pCi/g) in two sampling
locations, including one of the background locations.

The results of the soil investigation indicate that there were no impacts to the
surface soils (at the stated detection limits) that could be attributable to emissions
from the API B2 stack (Shaw, 2010a).

Additional confirmatory surface soil sampling will be conducted.
D. SURFACE AND GROUND WATER

No remediation tasks involving surface water or ground water are planned during
decommissioning activities.

Based on the types and locations of radioactive material use, the operating
history, the absence of outside spills, contamination of exterior building surfaces,
or environmental releases, it was determined that there are no radiological
impacts to surface water or groundwater from operations at the facility.

E. SCHEDULES

o A Gantt or PERT chart detailing the proposed remediation tasks in the order
in which they will occur

Figure 8-1, Aptuit SO Decommissioning Fieldwork Schedule details proposed
remediation tasks

o A statement acknowledging that the dates in the schedule are contingent upon
NRC approval of the DP

Aptuit acknowledges that the dates in the schedule are contingent upon NRC
approval of the DP.

o A statement acknowledging that circumstances can change during
decommissioning, and, if the licensee determines that the decommissioning
cannot be completed as outlined in the schedule, the licensee will provide an
updated schedule to NRC

Aptuit acknowledges that circumstances can change during decommissioning, and,
if Aptuit determines that the decommissioning cannot be completed as outlined in
the schedule, Aptuit will provide an updated schedule to NRC.

If the decommissioning is not expected to be completed within the timeframes
outlined in NRC requlations, a request for alternative schedule for completing
the decommissioning

If the decommissioning is not expected to be completed within the timeframes
outlined in NRC regulations, a request for alternative schedule for completing the
decommissioning will be submitted to NRC.
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IX. PROJECT MANAGEMENT AND ORGANIZATION

The Aptuit decommissioning project organization chart is provided as Figure 9-1.
A. DECOMMISSIONING MANAGEMENT ORGANIZATION

0 A description of the decommissioning organization

The decommissioning management organization consists of:
The Aptuit Decommissioning Project Manager
The Radiation Oversight Committee
The Aptuit RSO
The Aptuit EH&S Manager
The D&D Subcontractor
The Project Quality Assurance Manager
The Site Quality Assurance (QA) Manager
The Waste Disposal Contractor
The Project CHP
The Site Supervisor
The Demo Subcontractor
RCT/Surveys Techs

o A description of the responsibilities of each of these decommissioning project
units

Aptuit Decommissioning Project Manager

The Aptuit Decommissioning Project Manager is responsible for coordinating all
high level aspects of the decommissioning activities as well as the completion, as
a whole, of the decommissioning of the facility. These decisions include
providing input and approving all major financial decisions, acting as a
coordinator between Aptuit’s business divisions as well as other companies with
a vested interest in the decommissioning process and completion. The Aptuit
Decommissioning Project Manager may also be asked to provide input on any
other aspect of the decommissioning process.

Radiation Oversight Committee (ROC)

Laboratory staff and management serve with the RSO on the ROC. The
Radiation Safety Committee as described in the RSPM transitioned to the ROC
as decommissioning activities began. This committee will continue to review
radioactive materials activities, procedures, current issues, etc. Members of this
committee may audit decommissioning activities.
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Aptuit Radiation Safety Officer (RSO)

The RSO is approved by the NRC and is responsible for the overall management
of the radiation protection program, including implementation of ALARA
principles.

For decommissioning of the Aptuit facilities, the RSO is responsible for ensuring
that all decommissioning activities are conducted in strict conformance to the
License, the RSPM, and this DP. The RSO is also responsible for ensuring that
all radioactive materials and wastes are removed from the facility. The RSO is
responsible for on-site waste management.

Aptuit EH&S Manager

The Aptuit EH&S manager will provide the RSO and RSC with any
non-radiological programs (e.g. lockout/tagout, hazard communication, fall
protection, etc.) required to complete the D&D activities.

The D&D Subcontractor

The D&D subcontractor will be responsible for performing the physical act of
decontamination and decommissioning of the facility. In addition to providing
labor for performing decommissioning tasks and radiological surveys, the D&D
subcontractor will also provide technical expertise to the Aptuit RSO, RSC and
Decommissioning Project Manager to facilitate the decision making processes
involved in D&D activities.

Quality Assurance Manager

Project Quality Assurance (QA) manager is assigned duties and responsibilities
at the project level for enforcing quality plans and procedures, or specific duties
and responsibilities for implementing elements of the corporate quality
management program. To assure independence, each Project QA manager
reports directly to a Corporate QA manager (Aptuit) and indirectly to the project
manager. The Project QA manager is delegated the responsibilities and
authorities commensurate with their assigned projects or tasks. The Project QA
manager will interface with program and project management, engineering, and
other applicable functional organizations. At the project level, each Project QA
manager will direct the QC staff specialists/inspectors in implementing quality
program, project plans, and procedures, and will update the QA program plan as
frequently as needed based upon the duration of the project.

Site Quality Control Manager

The site quality control (QC) manager has the responsibility and authority for
implementing the QA program at the project level. The site QC manager
conducts surveillance and inspections on the work that is being performed. The
site QC manager has the authority to identify deficiencies while work is in
process. |If the deficiency cannot be resolved at that time the QC manager has
the authority to advance the issue to the next level of management for resolution.
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The Waste Disposal Subcontractor

The waste disposal subcontractor will be responsible for disposing of D&D
radiological and mixed waste in accordance with all local, state and federal laws.

Project Certified Health Physicist (CHP)

The project CHP or designee is responsible for review and approval of all
radiological plans and reports prior to issue. The designee must be
knowledgeable, trained, and experienced in MARSSIM methodology and its
application. The project health physicist will also advise the site supervisor in
support of sample collection and analysis activities. Any changes to activities
described in this DP must be approved by the CHP or designee prior to
implementation.

The Site Supervisor (SS)

The D&D Subcontractor site supervisor is responsible for overseeing on-site
decommissioning activities. These include performing radiation surveys and
sampling. The duties of this position include direction of task activities,
management of HP activities, and on-site inspections to ensure work plan
compliance. The site supervisor is also responsible for coordinating activities
with the Aptuit personnel.

This individual is responsible for reviewing all on-site activities and supervising
project survey and sampling technicians. This individual is responsible for the
proper performance of survey activities, including collection and transportation
of samples.

Demo Subcontractor

The demo subcontractor will be responsible for performing tasks designated by
Aptuit and the D&D Subcontractor. All Demo Subcontractor employees will be
trained in accordance with this DP and will be monitored by Aptuit and the D&D
Subcontractor to ensure all work is performed safely, accurately and in
accordance with this DP.

Radiological Control Technicians (RCT)/Survey Technician (ST)

RCT/ST will be responsible for the field execution of the procedures presented
within this DP and for addressing any issues or suggested modifications with the
SS, RSO or project CHP.

A description of the reporting hierarchy within the decommissioning project
management organization

The reporting hierarchy can be viewed on the Aptuit decommissioning project
organization chart, provided as Figure 9-1.

A description of the responsibility and authority of each unit to ensure that
decommissioning activities are conducted in a safe manner and in accordance
with approved written procedures

Responsibilities and authorities are described above.
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B.

DECOMMISSIONING TASK MANAGEMENT

(0]

A description of the manner in which the decommissioning tasks are managed

The task-specific organization for decommissioning activities includes not only
the radiological controls organization described in the previous section, but also
the operational and support staff necessary to perform decommissioning
activities in a safe and cost-effective manner. This organization is a combination
of on-site Aptuit management, Aptuit radiation safety personnel, and the D&D
Subcontractor personnel. Representatives from Aptuit and the D&D
Subcontractor will be present on site during all decommissioning activities. It is
important to note that all employees, regardless of their organizational position,
have the authority to stop work if quality, safety, or compliance is being
compromised.

A description of how individual decommissioning tasks are evaluated and how
the Radiation Work Permits (RWPs) are developed for each task

Individual decommissioning tasks will be evaluated according to the potential
radiological and health risks that may be present in performing that task.

RWPs will be based on evaluation of individual decommissioning tasks and the
hazards applicable to those tasks. Prior to implementation, each RWP will be
reviewed and approved by the Radiation Safety Officer (RSO) or his designee.

A description of how the RWPs are reviewed and approved by the
decommissioning project management organization

RWPs will be developed by the Project CHP and reviewed and approved by the
RSO.

A description of how RWPs are managed throughout the decommissioning
project
RWP’s will be managed and evaluated by the RSO throughout the

decommissioning project. The RSO or designee will review all procedures in
the RWP with individuals performing decommissioning tasks.

RWPs will be evaluated based on conditions observed during decommissioning
activities. If any significant changes occur that would affect personnel or the
environment, but not require amendment to this DP, will result in an update to the
appropriate RWP and appropriate training for personnel.

A description of how individuals performing the decommissioning tasks are
informed of the procedures in the RWP

The RSO or SS will review all RWP’s with all decommissioning activity
personnel. Acknowledgement of the understanding of the RWP and agreement to
abide with its conditions will be documented on the applicable entry log form.
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C.

DECOMMISSIONING MANAGEMENT POSITIONS AND
QUALIFICATIONS

o A description of the duties and responsibilities of each management position in

the _decommissioning organization and the reporting responsibility of the
position_

As stated in Section 1X.B, the task-specific organization for decommissioning
activities includes not only the radiological controls organization described in the
previous section, but also the operational and support staff necessary to perform
decommissioning activities in a safe and cost-effective manner. This
organization is a combination of on-site Aptuit management, Aptuit radiation
safety personnel, and D&D Subcontractor personnel. Representatives from
Aptuit and the D&D Subcontractor will be present on site during all
decommissioning activities. It is important to note that all employees, regardless
of their organizational position, have the authority to stop work if quality, safety,
or compliance is being compromised.

The D&D Subcontractor certified health physicist (CHP) will serve as the project
health physicist. The project health physicist or designee is responsible for
review and approval of all radiological plans and reports prior to issue. The
designee must be knowledgeable, trained, and experienced in MARSSIM
methodology and its application. The project health physicist will also advise the
site supervisor in support of sample collection and analysis activities. Any
changes to activities described in this DP must be approved by the CHP or
designee prior to implementation.

The D&D Subcontractor site supervisor is responsible for overseeing on-site
decommissioning activities. These include performing radiation surveys and
sampling. The duties of this position include direction of task activities,
management of HP activities, and on-site inspections to ensure work plan
compliance. The site supervisor is also responsible for coordinating activities
with the Aptuit personnel. The site supervisor may also serve as the survey
coordinator.

A D&D Subcontractor health physicist or senior HP technician will serve as the
survey coordinator. This individual is responsible for reviewing all on-site
activities and supervising project survey and sampling technicians. This
individual is responsible for the proper performance of survey activities,
including collection and transportation of samples. The survey coordinator
supports survey activities and documentation efforts of the field team by
preparing sample labels, forms, and logs, as needed. The survey coordinator will
also work with the field team and the on-site laboratory or the off-site laboratory
to ensure that sample collection, documentation, packaging, and transfer are
performed using the procedures specified in the work plans. The survey
coordinator will coordinate with the Aptuit RSO to ensure consistent compliance
with the License and the RSPM.
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o A description of the duties and responsibilities of each chemical, radiological,
physical, and occupational safety-related position in the decommissioning
organization and the reporting responsibility of each position

The duties and responsibilities have been described in Section 1X.B.

o A description of the duties and responsibilities of each engineering, quality
assurance, and waste management position in the decommissioning
organization and the reporting responsibility of each position

The duties and responsibilities of the quality assurance positions are described in
Section XIII.LA. Waste management duties are the responsibility of the RSO.
Duties and responsibilities of the RSO are described in Section IX.B. Waste
disposal will be subcontracted to a licensed waste broker.

o The minimum qualifications for each of the positions described above, and the
qualifications of the individuals currently occupying the positions

e The Aptuit RSO — The Aptuit RSO shall be the RSO of record for
Aptuit’s radioactive material license number 24-15595-01. The RSO
shall have similar experience with the types and quantities of residual
contamination to be encountered on this project. The Aptuit RSO has
these qualifications.

e The Aptuit EH&S Manager — The Aptuit EH&S Manager shall have
training and experience in management of environment, health and safety
programs. The Aptuit EH&S Manager has the requisite experience.

e The D&D Subcontractor — The D&D Subcontractor project manager
shall have experience with decommissioning sites with similar
contaminants. The D&D Subcontractor PM has the requisite
experience.

e The Project Quality Assurance Manager — The Project QA Manager shall
have a BS in environmental sciences or business related field plus 10
years experience as a quality professional and 5 years experience as a
manager for quality related tasks at a program level.

e The Site Quality Assurance (QA) Manager — The Site QA Manager shall
have an AS or BS in environmental sciences or related field plus 2 years
experience in implementing field quality control at a project level.

e The Waste Disposal Contractor — The Waste Disposal Contractor shall be
licensed by the NRC or an Agreement State to perform duties relevant to
the packaging, transportation and disposal of radioactive waste. A
licensed waste broker will be used.

e The Project CHP — The Project CHP will have current certification in the
comprehensive practice of Health Physics by the American Board of
Health Physics. The Project CHP shall have experience with
decommissioning sites with similar contaminants.
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e The Site Supervisor — The Site Supervisor will have formal education in
radiation protection and have experience in performing radiological site
investigations. The Site Supervisor has these qualifications.

e The Demo Subcontractor — The Demo Subcontractor will have relevant
experience performing decontamination and decommissioning activities
on radiological sites. Although not required for this project, the Demo
Subcontractor will be licensed by the NRC or an Agreement State to
perform decommissioning activities.

e RCT/Surveys Techs — The RCT/Survey Techs shall have formal training
in performing radiological site investigations and prior experience in
performing radiological surveys at the project level.

o A description of all decommissioning and safety committees

The Radiation Oversight Committee (ROC) serves as the oversight group for all
decommissioning activities. The ROC consists of facility management,
laboratory staff, a D&D contractor representative, and the RSO. This
committee will continue to review radioactive materials activities, procedures,
current issues, etc. Members of this committee may audit decommissioning
activities.

D. RADIATION SAFETY OFFICER

o A description of the health physics and radiation safety education and
experience required for individuals acting as the licensee’s RSO

The RSO is approved by the NRC. The RSO has the appropriate education and
experience commensurate with decommissioning activities.

o A description of the responsibilities and duties of the RSO

The RSO is responsible for the overall management of the radiation protection
program, including implementation of ALARA principles.

For decommissioning of the Aptuit facilities, the RSO is responsible for ensuring
that all decommissioning activities are conducted in strict conformance to the
License, the RSPM, and this DP. The RSO is also responsible for ensuring that
all radioactive materials and wastes are removed from the facility.

o A description of the specific authority of the RSO to implement and manage the
licensee’s radiation protection program

The RSO has specific authority from the Decommissioning Task Management to
implement the Radiation Protection Program.

E. TRAINING

o A description of the radiation safety training that the licensee will provide to
each employee

All D&D project staff must have training and qualifications commensurate with
their assignments. Minimum training for workers performing D&D activities on
radiologically contaminated surfaces or systems includes current Radiation
Worker Training (RWT). Training topics that must be included in RWT are:
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o Radiological Fundamentals

e Biological Effects

» Radiation Detection and Measurement
e Principles of Radiation Protection

e Regulatory Requirements

In addition, all D&D workers will receive project and site-specific radiation
awareness training to include radiation safety requirements of the license. This
training will be documented.

o A description of any daily worker “jobside” or “tailgate” training that will be
provided at the beginning of each workday or job task to familiarize workers
with job-specific procedures or safety requirements

A daily briefing will be conducted prior to start of work to review specific work
steps/tasks, to update any work requirements/conditions as applicable, and to
review safety hazards and control methods. This meeting will be documented.
Documentation may be on the Job Safety Analysis/Tailgate Safety Meeting
form.

o A description of the documentation that will be maintained to demonstrate that
training commitments are being met

All training will be documented to demonstrate that training commitments are
being met.

F. CONTRACTOR SUPPORT
o A summary of decommissioning tasks that will be performed by contractors

The D&D Contractor will be responsible for oversight of all radiological
activities and will be responsible for removal of contaminated items including
vacuum lines, storage cabinets, freezers, wall cabinets, bench tops, tables sink
traps and strains.

The Demo Subcontractor will be responsible for removal of fume hoods, exhaust
ductwork, exterior and rooftop exhaust components and the incinerator.

o A description of the management interfaces that will be in place between the
management and onsite supervisors, and contractor management and onsite

supervisors

The D&D subcontractor will provide a Site Supervisor (SS) that will oversee
activities performed by both the D&D Subcontractor and Demo Subcontractor
personnel on a day to day basis. The SS will also act as liaison between the
D&D Subcontractor, the Demo Subcontractor and the Aptuit RSO.

o A description of the oversight responsibilities and authority that the licensee
will exercise over contractor personnel

The licensee will assume responsibility for oversight of contractor personnel.
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o A description of the training that will be provided to contractor personnel by
the licensee and the training that will be provided by the contractor

Section IX.E. describes training that will be provided for personnel.

o A commitment that the contractor will comply with all radiation safety and
license requirements at the facility

The contractors commit to comply with all radiation safety and license
requirements at the facility.
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HEALTH AND SAFETY PROGRAM DURING DECOMMISSIONING:
RADIATION SAFETY CONTROLS AND MONITORING FOR WORKERS

In order to determine the radiation safety controls and monitoring necessary to keep
D&D worker exposures ALARA, it was first necessary to assess the potential
exposures (i.e. assessment of radiation hazards).

Assessment of Radiation Hazards

Based on the radioactive contaminants of concern, a review of facility operational and
characterization surveys, facility inventory, and exhaust stack release data, the most
significant potential for dose to the worker during decommissioning activities was
determined to be through internal exposure during removal of the API exhaust system
(hoods, ducts, and HEPA housing). The potential dose from this decommissioning
activity is evaluated based on maximum potential inventory in the system and based
on estimated maximum surface contamination levels from scoping surveys.

The upper bound of the primary potential internal exposure was evaluated by
assuming that the total activity released to the API stack since operations began in
2008 is present in the exhaust system. This total activity is taken from evaluations of
emissions from the annual demonstration of compliance to dose-to-public limits and is
based on mass balance calculations. The releases to the stack are as follows:

Estimated Releases to Stack (Ci)
Year °H tc
2008 0 0.1
2009 0.1 0.35
2010 0.3 0.08
2011 0.6 .04
Total 1.0 0.57

Using the rule of thumb that, when normal precautions are taken, a worker is not
likely to have an intake exceeding 1E-6 of the material being handled (NRC, 1993),
the maximum potential dose can be calculated based on the annual limits on intake
(ALI) for *H and **C. **C has ALIs for the chemical forms of carbon monoxide,
carbon dioxide, and carbon compounds. The most conservative ALI for **C was
used (compounds) since it will give the most conservative estimated dose and it is
the form most likely to be present in the exhaust system. Calculation of the
maximum potential inhalation dose is given below:
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Maximum Potential Inhalation Dose

3H 14C
Inventory (Ci) in exhaust system, Q 1.0 0.57
Potential intake, I, (I, = Q x 10°°) 1E-6 5.7 E-07
ALI (Ci) 8E-2 2E-03
Fraction of ALI, fa,,  (I,/ALI) 1.25E-5 2.85E-04
Maxir;mm potential dose, D (mrem) (D=fa., X 5000 0.06 mrem 1.4 mrem
mrem

Based on a conservative estimate of the inventory in the exhaust system, the maximum
potential dose would be 1.5 mrem. According to 10 CFR 20.1502(b)(1), worker intakes of
radioactive materials must be monitored if intakes are likely to exceed 10 percent of the
ALI. The fraction of ALI as shown above is less than 0.1 percent of the ALI.

The maximum potential dose to the worker (1.5 mrem) is estimated to be less than 0.1
percent of the allowable annual limit (5,000 mrem).

In addition to evaluating the potential exposure from removing the API exhaust system, an
evaluation of potential exposure was made from the API area characterization surveys. The
maximum and average measured loose contamination values for *H and **C were used in
the evaluation. Default values in DandD were used except the loose fraction was changed
from the default value of 0.1 (10 percent) to 1.0 (100 percent) since loose contamination
survey data were used as input into the model. The dose results of the DandD runs for
maximum and average contamination levels are presented below.

*H (dpm/100 cm?) | **C (dpm/100 cm?) | TEDE (mrem/yr)

Maximum wipe 6.1E4 2.6E5 17.9
result
Average wipe result 1.8E3 1.4E4 0.08

ALARA Program

The radiation protection goal is to limit all radiological exposures to radiation to ALARA,
as defined in 10 CFR 20.1003.

Techniques that will be used on this project to minimize radiation exposure (even though
exposures are well below the regulatory limits) include the following:

e Project and site-specific radiation awareness training
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e Pre-cleaning exposed surfaces that are potentially contaminated

o Use of PPE as appropriate

o Radiological surveys for exposure and contamination control

« Radiological surveys for uncontrolled release of equipment and areas

e Use of HEPA vacuum to control dust

o Use of containment systems to control contamination

o Use of radiation work permits, as needed, to control radiological work.
AIR SAMPLING PROGRAM

Based on the evaluation of maximum potential exposures (see Assessment of
Radiation Hazards above), it is unlikely that an individual could have an intake of
radioactive material in excess of 1 percent of the applicable ALIs, or a total effective
dose equivalent in excess of 1 percent of the occupational dose limit. Based on this
evaluation, there is no requirement for individual monitoring of occupational dose as
established in 10 CFR 20.1502(a)(1) and (b)(1). Although the assessment of
potential airborne hazards did not identify the need for air sampling; monitoring or
sampling for airborne radioactive material hazards may be conducted, as directed by
the RSO, when opening contaminated systems or when performing aggressive
decontamination or demolition activities when surface contamination exceeds the
action levels in WI-005.

RESPIRATORY PROTECTION PROGRAM

Based on the evaluation of maximum potential exposures (see Assessment of
Radiation Hazards above), it is unlikely that an individual could have an intake of
radioactive material in excess of 1 percent of the applicable ALIs, or a total effective
dose equivalent in excess of 1 percent of the occupational dose limit. Therefore, the
use of respiratory protection is not warranted.

INTERNAL EXPOSURE DETERMINATION

The evaluation of maximum potential exposures demonstrates that monitoring of
internal dose is not required. However, the RSO will determine if decommissioning
personnel will participate in the bioassay program based on survey results, activities
being performed, and control methods used. The general guidelines for internal dose
monitoring from the RSPM are found in Table 10-1. Bioassay for *H and **C is by
urinalysis (Aptuit WI-008, Bioassay). Scheduling of bioassay tests will be
coordinated through the RSO. In addition, appropriate bioassay may be performed
whenever an internal exposure to radioactive materials is suspected.

Records of all monitored individual exposures are maintained by the RSO.
EXTERNAL EXPOSURE DETERMINATION

External exposure hazards are not a significant issue for the type and form of
contamination expected during decommissioning activities. However, Aptuit will
perform surveys prior to and during decommissioning activities to assess exposure
hazards and will adjust control measures accordingly to keep potential exposures
ALARA.
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SUMMATION OF INTERNAL AND EXTERNAL EXPOSURES

Based on Sections X.C. and X.D., the summation of internal and external exposures
IS not required.

CONTAMINATION CONTROL PROGRAM

Contamination is present in CFHs and associated ductwork and on some building
surfaces and lab fixtures. Contamination control methods may include pre-cleaning
of accessible surfaces, use of a HEPA vacuum to remove visible dust, use of plastic
sheeting to protect adjacent surfaces when removing ductwork and/or capping of
ductwork sections after removal, use of foam or fixatives to prevent the spread of
contamination, establishment of contamination control zones, and use of step-off
pads at access/egress areas. Nonaggressive techniques, such as disassembly at
mechanical joints, will be used when possible to limit the generation of airborne
materials. Minimum PPE for work in contamination areas to prevent skin
contamination includes Tyvek coveralls, shoe covers, safety glasses, and gloves.
Personnel and equipment frisking for contamination control will be performed with a
Ludlum Model 2360 or 2221 Scaler/ratemeter with a Model 43-68 probe. Frisking
when leaving contamination zones may also be performed with a Pancake
Geiger-Mueller (PGM) detector. Wipe samples will be collected at access/egress
points and in uncontrolled areas to verify that contamination control methods are
effective. Wipe samples are counted by LSC.

The RSO will perform regular review of radiological conditions encountered during
decommissioning activities. If contamination levels exceed those anticipated, the
RSO will evaluate the need for additional protective measures. Action levels are
defined in WI-005, Control of Radiological Work and are presented in Table 10-2.

o A description of the written procedures to control access to, and stay time in,
contaminated areas by workers, if they are needed

Aptuit WI-005, Control of Radiological Work, describes control of access to
contaminated areas. Stay times are not applicable to these decommissioning activities.
RWPs will be utilized to control access to restricted areas including Contamination
Areas. RWHPs will be based on evaluation of individual decommissioning tasks and the
hazards applicable to those tasks.

0 A description of surveys to supplement personnel monitoring for workers
during routine operations, maintenance, clean-up activities, and special

operations

Although personnel monitoring is not required, surveys will be performed to
assess the nature and extent of contamination (scoping and characterization
surveys and media sampling), defining radiological controls and verifying the
adequacy of controls, guiding remedial actions, and demonstrating compliance
with NRC release criteria (final status surveys). In general, radiation surveys will
consist of instrument scans, direct measurement surveys, and wipe sampling.
Radiological surveys will consist of measurements of both removable (*H and
14C) and total contamination (**C). Personnel leaving Contamination Areas will
be required to frisk. Contamination surveys will be performed daily, when
work is in progress, at control points.
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o A description of the surveys which will be performed to determine the baseline
of background radiation levels and radioactivity from natural sources for areas
where decommissioning activities will take place

Material specific backgrounds have been established for the types of materials to be
encountered during decommissioning activities. Average material backgrounds were
established by taking at least ten measurements on similar materials in a non-impacted
area. Material backgrounds are presented in Section IV.A. Facility Radiation surveys
are discussed in detail in Section XIV.

o A description in matrix or tabular form which describes contamination action
limits (that is, actions taken to either decontaminate a person, place, or area,
restrict access, or modify the type or frequency of radiological monitoring)

Action levels are defined in WI-005, Control of Radiological Work, and are presented in
Table 10-2.

o A description (included in the matrix or table mentioned above) of proposed
radiological contamination quidelines for specifying and modifying the
frequency for each type of survey used to assess the reduction of total
contamination

Action levels are defined in WI-005, Control of Radiological Work, and are presented in
Table 10-2.

o A description of the procedures used to test sealed sources, and to insure that
sealed sources are leaked tested at appropriate intervals

There are no sealed sources that required leak testing.
INSTRUMENTATION PROGRAM

Instruments will be properly calibrated, charged, and in good general working
condition at the beginning of each day of use. Field and laboratory personnel will be
responsible for checking the status of their instruments prior to use and for reporting
any problems encountered.

o A description of the instruments to be used to support the health and safety
program

Instruments to be used to support the health and safety program are listed in Table 10-3,
Instrumentation for D&D Activities. Instruments include contamination survey
instruments (e.g. Ludlum 43-68 and 44-9), exposure rate instruments (Ludlum Model
19) and a liquid scintillation counter for sample analysis (Packard TriCarb 2900).

o A description of instrumentation storage, calibration, and maintenance
facilities for instruments used in field surveys

All Instruments will be stored securely onsite. The health physics support area
(B2-116, B2-117, and B2-119) will be used for instrument staging and storage. All
field instruments will be calibrated at least annually according to the
manufacturer’s recommendations. Calibration will be performed by the
manufacturer or a calibration vendor (such as Shaw, TMA Eberline, or Ludlum)
in accordance with American National Standards Institute Standard
N323A-1997, American National Standard, Radiation Protection
Instrumentation, Test and Calibration, Portable Survey Instruments.
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A description of the method used to estimate the MDC or MDA (at the 95
percent confidence level) for each type of radiation to be detected

Calculation of instrument MDCs is described in Aptuit WI-002, Operation and Use of
Portable Radiation Survey Instruments. MDCs are determined using the methods
described in Appendix A of U.S. Nuclear Regulatory Commission, NUREG-1757, Vol.
2, Rev. 1, Consolidated NMSS Decommissioning Guidance, (NRC, 2006a)

A description of the instrument calibration and quality assurance procedures

As stated above, all field instruments will be calibrated at least annually according
to the manufacturer’s recommendations. Calibration will be performed by the
manufacturer or a calibration vendor (such as Shaw, TMA Eberline, or Ludlum)
in accordance with American National Standards Institute Standard
N323A-1997, American National Standard, Radiation Protection
Instrumentation, Test and Calibration, Portable Survey Instruments.

For direct measurement instruments, daily instrument checks will be performed
to verify proper instrument operation. The daily check will include counting of a
known reference standard and measurement of the background activity. The
instrument checks will be repeated after maintenance activities or the
observation of anomalous readings. All daily instrument checks will be recorded
in the field or laboratory records and shall include results of the instrument check
(i.e., if the instrument is satisfactory or unsatisfactory for use).

An automatic instrument performance assessment (IPA) will be performed each
day of LSC operation. IPA monitors the system background, efficiencies for both
3H and *C, Figure of Merit (E?/B) and Chi-squared values for both *H and **C.
IPA is performed using **C and ®H quenched standards and a background
standard. Instrument operation must be within pre-established limits.

Most instruments will not be repaired in the field. Any nonoperational
instrument will be removed from service and returned to its source for a properly
functioning replacement. However, some selected spare parts may be kept in the
field or laboratory to be inserted as replacements on an as-needed basis.

A description of the methods used to estimate uncertainty bounds for each type
of instrumental measurement

The uncertainty bounds for static measurements are determined during instrument
setup. At project setup the check source is counted at least 10 times and the
average and standard deviation are calculated.

For LSC measurements, the uncertainty is calculated and printed on the sample
report for each sample counted.

A description of air sampling calibration procedures or a statement that the
instruments will be calibrated by an accredited laboratory

As stated in Section X.A, air sampling is not required during decommissioning
activities.

NUCLEAR CRITICALITY SAFETY
Nuclear Criticality is not applicable for decommissioning activities at Aptuit.
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HEALTH PHYSICS AUDITS, INSPECTIONS, AND RECORDKEEPING
PROGRAM

(0}

A general description of the annual program review conducted by executive
management

At the direction of the ROC, periodic assessments will be performed as necessary
to evaluate compliance with NRC regulations, license conditions, the RSPM, and
this DP. These assessments may be performed by the RSO, the ROC, or the
project CHP as directed by the License RSO. A report listing findings and
recommendations for program improvements will be issued promptly. At a
minimum, a review of the content and implementation of the radiation protection
program will be performed annually. An interim review may be initiated at RSO
discretion or the request of Aptuit or D&D Subcontractor management.

A description of the records to be maintained of the annual program review
and executive audits

Aptuit will maintain records of the radiation protection program, including any
audits or other reviews performed to evaluate program content and
implementation.

A description of the types and frequencies of surveys and audits to be
performed by the RSO and RSO staff

The RSO or his designee will perform surveillances or audits of the
implementation of the DP at least monthly when decommissioning tasks are
active. At a minimum, a review of the content and implementation of the
radiation protection program will be performed annually.

A description of the process used in evaluating and dealing with violations of
NRC requirements or license commitments identified during audits

Corrective actions will be identified and taken in a timely manner. If serious
deficiencies are noted, immediate action will be required. The RSO or his
designee will develop and implement a corrective action plan with specifically
assigned tasks and a schedule for completion. The corrective action plan is
subject to review by the ROC.

A description of the records maintained of RSO audits

Aptuit will maintain records of the radiation protection program, including any
audits or other reviews performed to evaluate program content and
implementation.
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XI.

A

ENVIRONMENTAL MONITORING AND CONTROL PROGRAM

Based on the nature and extent of radiological contamination at the site and the
planned decommissioning activities, releases to the environment are not likely.
Radiological contamination exists as both fixed and removable surface contamination
on equipment and building surfaces in the API area and on interior surfaces of the
ventilation exhaust system. The methods to minimize any potential releases, no
matter how small, are described below.

ENVIRONMENTAL ALARA EVALUATION PROGRAM

o ALARA Goals - The ALARA goal for effluent control is to prevent any releases
to the environment during decommissioning activities

o Procedures, engineering controls, and processes to maintain doses ALARA
— Although releases to the environment are not likely, the following control
measures will be used to further decrease the likelihood of environmental
impacts:

e Pre-cleaning exposed surfaces (e.g. with dampened rags) that are
potentially contaminated

« Radiological surveys for exposure and contamination control
« Radiological surveys for uncontrolled release of equipment and areas
e Use of HEPA vacuum to control dust

e Use of containment systems (e.g. wrapping open ends of exhaust ducts with
plastic) to control contamination

o ALARA reviews and reports to management — Review of effectiveness of
controls to limit environmental releases will be part of the RSO’s surveillance
program. Surveillance reports will be reviewed by the ROC.

EFFLUENT MONITORING PROGRAM

Based on the nature and extent of radiological contamination at the site and the
planned decommissioning activities, releases to the environment are not likely and
will not be monitored.

EFFLUENT CONTROL PROGRAM

o A description of the controls that will be used to minimize releases of
radioactive material to the environment - Although releases to the
environment are not likely, the following control measures will be used to
further decrease the likelihood of environmental impacts:

e Pre-cleaning exposed surfaces (e.g. with dampened rags) that are
potentially contaminated

o Radiological surveys for exposure and contamination control
« Radiological surveys for uncontrolled release of equipment and areas
e Use of HEPA vacuum to control dust
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o Use of containment systems (e.g. wrapping open ends of exhaust ducts with
plastic) to control contamination

A summary of the action levels and a description of the actions to be taken
should a limit be exceeded — Effluent monitoring will not be conducted.

A description of the leak detection systems for ponds, lagoons, and tanks —
There are no radiologically impacted ponds, lagoons, or tanks.

A description of the procedures to ensure that releases to sewer systems
are controlled and maintained to meet the requirements of 10 CFR
20.2003 — Releases to the sewer system are not allowed for routine operations.
Releases to the sewer during decommissioning activities will be controlled by
limiting water sources in areas undergoing remediation and/or by plugging
drains in the vicinity of decontamination efforts should water be needed.

A summary of the estimates of doses to the public from effluents and a
description of the method used to estimate public dose - Prior to 2008 Aptuit
demonstrated compliance with the public dose limit using the possession tables
in the EPA Comply code. Since the increase in license limits in 2008 (License
Amendment 27), the dose to the public from emissions from the facility have
been below 0.1 mrem. The public dose was calculated using the EPA Comply
code and conservative estimates of emissions. Aptuit’s source term has since
been reduced to radioactive materials in packaged waste and residual
contamination on building and equipment surfaces. Based on nature and
extent of contamination, historical data and the reduced source term, emissions
from the facility are not likely, therefore there is no dose expected for members
of the public.
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XIl. RADIOACTIVE WASTE MANAGEMENT PROGRAM

A.  SOLID RADWASTE

o A summary of the types of solid radioactive waste (radwaste) that are
expected to be generated during decommissioning operations

Types of solid radwatse expected to be generated during
decommissioning operations include:

e Chemical Fume Hoods

e Exhaust Ductwork

e Exterior and Rooftop Exhaust Components
e Incinerator

e Vacuum Lines

e Storage Cabinets

o Freezers

e Wall Cabinets

e Bench Tops/Tables

e Sink Traps/Strains

o A summary of the estimated volume, in cubic feet, of each solid
radwaste type summarized in Line 1 above

It is estimated that approximately 68,000 pounds (approximately 5440 ft®) of
solid radiological waste may be generated during the D&D of the Aptuit SO
facility.

o A summary of the radionuclides (including the estimated activity of each
radionuclide) in each estimated solid radwaste type summarized in Line 1
above

Solid radiological waste will be comprised of °H and **C. The estimated activity
is less than 1 Curie *H and less than 2 Ci *C.

o A summary of the volumes of Class A, B, C, and Greater-than-Class-C solid
radwaste that will be generated by decommissioning operations - All waste
generated during decommissioning will be Class A.

o A description of how and where each of the solid radwaste summarized in
Line 1 above will be stored onsite prior to shipment for disposal

All radioactive material will be handled, stored and managed in accordance with
Aptuit’s radioactive materials license and Aptuit WI-006, Management of
Decontamination and Decommissioning Waste for Decommissioning Activities.
Post removal, all solid waste will be stored in staged containers proximal to the
APl area. The containers will be appropriate for the type of waste to be stored.
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o A description of how the each of the solid radwastes summarized in Line 1
above will be treated and packaged to meet disposal site acceptance criteria
prior to shipment for disposal

All known or suspected radioactive waste will be packaged and labeled at the
point of generation. Prior to packaging, all required survey data will be obtained
to support proper management and characterization for impending disposition.

All potentially contaminated waste media generated during the project that
cannot be adequately characterized by field survey (e.g. liquids, vacuum
contents, drain solids, filter media, etc.) or by the on-site laboratory will be
analyzed by an off-site laboratory.

The following basic criteria related to acceptance for shallow land burial will be
followed:

« Any medium that is potentially or known to be hazardous shall not be
commingled with radioactive wastes.

o Packages shall contain no standing water or excessive moisture.

o All clean industrial trash shall always be segregated unless potentially
contaminated.

e No chemical containers or pressurized aerosol cans will be included.

o If appropriate, how the licensee intends to manage volumetrically
contaminated material

Volumetrically contaminated material is not expected. Historically, the nature
of the contamination has been surface contamination.

o A description of how the licensee will prevent contaminated soil, or other
loose solid radwaste, from being re-disbursed after exhumation and
collection

Aptuit anticipates no contaminated soil or loose solid waste will be generated.

o The name and location of the disposal facility that the licensee intends to use
for each solid radwaste type summarized in Line 1 above

Aptuit will use a licensed radioactive waste broker for disposal of all
decommissioning wastes. The broker will determine the appropriate
destination for disposal.

B. LIQUID RADWASTE

o A summary of the types of liquid radwaste that are expected to be generated
during decommissioning operations

Liquid radwaste expected to be generated during decommissioning activities
include LSC cocktail and aqueous waste (e.g. from sink traps and
decontamination efforts).

o A summary of the estimated volume, in liters, of each liquid radwaste type
summarized in Line 1 above

It is conservatively estimated that approximately 100 gallons (380 liters) of
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liquid radiological waste may be generated during the D&D activities. Of this
it is estimated that approximately 40 liters would be LSC cocktail and the
remainder being aqueous waste.

A summary of the radionuclides (including the estimated activity of each
radionuclide) in each liguid radwaste type summarized in Line 1 above-

Liquid radwaste will be comprised of **C and *H only. Estimated activity is
projected to be less than 0.01 Curies.

o A summary of the estimated volumes of Class A, B, C, and
Greater-than-Class-C _ liquid radwaste that will be generated by
decommissioning operations

All waste generated during decommissioning will be Class A.

o A description of how and where each of the liquid radwastes summarized in
Line 1 above will be stored onsite prior to shipment for disposal.

All radioactive material will be handled, stored and managed in accordance with
Aptuit’s radioactive materials license. Liquid waste will be stored with
secondary containment. Liquid waste containers will remain closed except
when material is being added or removed, or for inspection of the contents.

o A description of how the each of the liquid radwastes summarized in Line 1
above will be treated and packaged to meet disposal site acceptance criteria
prior to shipment for disposal

Liquid radwaste handling will follow guidelines as stated for solid radwaste
above.

o The name and location of the disposal facility that the licensee intends to use
for each liquid radwaste type summarized in Line 1 above

Aptuit will use a licensed radioactive waste broker for disposal of all
decommissioning wastes. The broker will determine the appropriate destination
for disposal.

MIXED WASTE

Although it is not expected that any mixed waste will be generated, there is
provision in the financial assurance for disposal of up to 500 Ibs of mixed waste.

o A summary of the types of solid and liquid mixed waste that are expected to be
generated during decommissioning operations

Mixed waste could include asbestos containing materials (ACM) or mercury with
'C and °H.

o A summary of the estimated volumes in cubic feet of each solid mixed waste
type summarized in Line 1 above, and in liters for each liquid mixed waste

It is not anticipated that any sizable quantity of mixed waste will be generated
(i.e. <500 Ibs).
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A summary of the radionuclides (including the estimated activity of each
radionuclide) in each type of mixed waste type summarized in Line 1 above

As stated above, mixed waste could include ACM or mercury with *H and *C.

A summary of the estimated volumes of Class A, B, C, and
Greater-than-Class-C mixed waste that will be generated by decommissioning

operations
Any mixed waste generated will be Class A.

A description of how and where each of the mixed wastes summarized in Line 1
above will be stored onsite prior to shipment for disposal

Any radioactive mixed waste generated will be stored in the API lab area until it
can be disposed of properly by the Waste Disposal Subcontractor.

A description of how the each of the mixed wastes summarized in Line 1 above
will be treated and packaged to meet disposal site acceptance criteria prior to
shipment for disposal

Mixed waste handling will follow guidelines as stated for solid radwaste above.

The name and location of the disposal facility that the licensee intends to use for
each mixed waste type summarized in Line 1 above. Aptuit will use a licensed
radioactive waste broker for disposal of all decommissioning wastes. Aptuit plans
on using Bionomics, Inc for disposal of any mixed wasted generated from
decommissioning activities. However, Aptuit reserves the right to contract with
another appropriately licensed waste disposal contractor depending on a number of
factors including cost, schedule, services provided, etc. The broker will determine
the appropriate destination for disposal.

A discussion of the requirements of all other requlatory agencies having
jurisdiction over the mixed waste

Other regulatory agencies having jurisdiction over the mixed waste generated
during decommissioning activities include the Missouri Department of Natural
Resources and the U.S. Environmental Protection agency.

A demonstration that the licensee possesses the appropriate EPA or State
permits to generate, store, and/or treat the mixed wastes.

Aptuit has filed a “Notification of Regulated Waste Activity” with the Missouri
Department of Natural Resources to comply with Section 260.380 of the
Missouri Hazardous Waste Management Law and Section 3010 of the Resource
Conservation and Recovery Act. The EPA ID Number is MOR000542761.
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XIIlI.

A

QUALITY ASSURANCE PROGRAM

ORGANIZATION
0 QA Program Management Organization

All levels of authority, lines of communication, and functional responsibilities shall
be defined to ensure that all decommissioning activities that affect quality are
controlled. The organizational structure and assignment of responsibility shall be
such that:

e Quality is achieved and maintained by those who have been assigned
responsibility for performing the work.

e Quality work will be conducted under the guidance of approved work plans and
site specific procedures.

e Quality achievement is verified through audits, inspections and surveillance by
persons or organizations not directly responsible for performing the work.

Individuals or groups who examine, audit, inspect, or otherwise verify quality
activities shall be independent of the individuals or groups performing the
activities. Independence shall be achieved by assigning such responsibilities to the
quality assurance organization, the quality control organization, or to individuals or
groups not responsible for performing the original activity.

The organization shall have sufficient authority to access to work areas, establish
effective lines of communication with senior management, and provide
organizational freedom to identify quality problems; initiate, recommend, or
provide solutions; and to assure that further processing or project delivery is
controlled until proper disposition has occurred. This authority shall include stop
work. The QA organization shall report to a level of management that provides
sufficient authority and organizational freedom to assure that appropriate action can
be taken to resolve conditions adverse to quality and shall have sufficient
independence from cost and schedule considerations.

Quality issues that cannot be resolved on the lowest appropriate management level
will be escalated to the next higher level. This could ultimately result in the
problem being brought to the attention of the Project Senior Management for
resolution.

0 Duties and Responsibilities

Quality Assurance Manager

A Site Quality Assurance Manager shall be assigned to the project and shall
participate in all relevant project activities to assure that adequate qualified
personnel, equipment, and procedures are available to perform quality activities in
support of the project schedule. This includes responsibility for quality
surveillance of work let to subcontractors who are working to their own, project
approved, and quality assurance program with their own Quality Control
Inspection.
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Site Quality Control Manager

An individual will be designated as the Site Quality Control Manager for all
inspections and test activities. This individual is responsible for the management
and implementation of the Quality Control Program and interfaces with the Site
Project Manager. The positions of Site Project Quality Assurance Manager and
Site Quality Control Manager may be filled by the same person.

Quality Assurance/Quality Control Staff

The quality assurance and quality control organization shall be adequately staffed
throughout the life of a project. The project scope shall be reviewed by the QA
organization to determine the personnel requirements to support quality assurance
and quality control activities and staff to provide required support.

Delegation of Authority

When duties are to be delegated to another individual, the following shall be
adhered:

e When a job title is mentioned in this QAP, the expression "or designee" is
implied for the execution of the task and is interpreted to mean that a
qualified designee of the person may perform the specified duty.

« Any person with authority may delegate performance of duties to assigned
subordinate personnel. This delegation does not need to be formal or in
writing but needs to be communicated to all stakeholders.

« Management and supervisory personnel may at any time perform the duties
of their subordinates. When such duties are specialized tasks requiring
qualification they shall be required to hold the appropriate qualification.

e Whenever performance of duties is delegated to personnel other than
subordinate personnel, this delegation shall be formal, in writing, and in
such terms as to retain the responsibility as established in this QAP.
Management delegating performance in this manner shall assure that the
personnel delegated to perform the duties have received the necessary
training and satisfy the requirements established for implementing the
activity. When both responsibility and performance are re-assigned, the
applicable project plans shall identify the responsible management.

Outside Organizational Interface

0 Because there is more than one organization involved in the execution of the
decommissioning activities, the responsibilities, interfaces, and authority of each
organization shall be clearly defined and documented.

o Evaluation of Work Performance

The performance of work, whether performed internally or externally delegated
to other organization, will be evaluated using a system of audits, surveillance and
inspection. Inspections will be conducted at the onset of the project to ensure
readiness to start work and follow-up inspections and surveillance will be

63



conducted while the work is in process to ensure that the work is being
implemented in accordance with the project guidance documents. One final
inspection will be conducted at the conclusion of the field activities. At least
one audit will be conducted depending upon the duration of the field activity.
The methods that will be utilized are presented in Section XllIl.g, “Audits and
Surveillances”.

QA Program Authority
Quality Assurance Manager

Project Quality Assurance (QA) manager is assigned duties and responsibilities
at the project level for enforcing quality plans and procedures, or specific duties
and responsibilities for implementing elements of the corporate quality
management program. To assure independence, each Project QA manager
reports directly to a Corporate QA manager (Aptuit) and indirectly to the project
manager. The project QA manager is delegated the responsibilities and
authorities commensurate with their assigned projects or tasks. The Project QA
manager will interface with program and project management, engineering, and
other applicable functional organizations. At the project level, each Project QA
manager will direct the QC staff specialists/inspectors in implementing quality
program, project plans, and procedures, and will update the QA program Plan as
frequently as needed based upon the duration of the project.

Site Quality Control Manager

The site quality control (QC) manager has the responsibility and authority for
implementing the QA program at the project level. The site QC manager
conducts surveillance and inspections on the work that is being performed. The
site QC manager has the authority to identify deficiencies while work is in
process. If the deficiency cannot be resolved at that time the QC manager has
the authority to advance the issue to the next level of management for resolution.
Due to the size and scope of the project the QA manager may also serve as the
project and site QC manager.

Quality Assurance/Quality Control Staff

The QA/QC Staff will include the Project Manager, the Site Superintendent, and
the Project QA manager, and all the members of the field team. The entire
QA/QC staff, all with the support of upper level management, is responsible for
achieving quality. All workers have the responsibility and authority to “stop
work” if imminent risks to safety, environment, or mission are identified. The
worker has the responsibility and authority to notify the necessary management
of the discrepant conditions so that appropriate corrective action can be taken.

Organizational Chart

Figure 9-1 shows the overall project organization and the key project personnel
for decommissioning activities at Aptuit. The figure includes position titles and
show clear lines of authority and communication for managing the
decommission efforts.
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QUALITY ASSURANCE PROGRAM

The purpose of this section is to communicate the QA policy and commitments to
develop implementing procedures; conduct training where appropriate; and implement
assessments under this program. Should additional procedures associated with
decommissioning activities be needed, Aptuit will develop, implement and maintain
procedures associated with those decommissioning activities. These procedures will
be approved by Aptuit management.

o Commitment to Quality

This program document communicates the QA policy and commitments to develop
the implementing procedures under this program. Training is scheduled, conducted
and documented on applicable quality policies, manuals, and procedures as
determined by the project team. A scheduled audit program assures that these
requirements are implemented as follows:

e Activities affecting quality shall be documented, as appropriate, in drawings,
specifications, instructions, and procedures.

e Activities affecting quality shall be conducted under controlled conditions.

These shall include appropriate equipment, such as tools and test equipment, suitable
environmental conditions, and assurance that all specified conditions have been met.

o0 Quality Assurance Policy Statement

It is the policy of Shaw to conduct decommissioning activities in such a manner as to
ensure the health and safety of the public, personnel on site, and protect the
environment. One way to accomplish this critical objective is to have an aggressive
and comprehensive QA program in place for those activities that can impact safety and
quality.

The policies, requirements, and tasks described in this QA program gave been
developed to fulfill a recognized need for assurance that requisite quality is achieved in
the engineering, procurement, and decommissioning of the Shaw scope of work for
the Aptuit project.

This QA program meets the requirements and guidance set forth in the NUREG 1757
Volume 1 Rev 2, subsection 17.6.2, Quality Assurance Program, and shall be applied
in accordance with contract requirements.

One of the fundamental aspects of this QA program is that the individuals performing
the work determine the quality that is achieved. Although plans, procedures, and
instructions are a basic part of any quality program, the individual employee on this
project has the responsibility for the overall quality. Each individual, when properly
trained and provide with appropriate guidance, will achieve the highest quality of
performance.

The Aptuit Scientific Operations decommissioning project management has directed
the establishment of a formal and comprehensive QA program for the project. This
program places accountability for quality on each person working on the project. In
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addition, it emphasizes the creation of an atmosphere in the workplace where the
reporting and resolution of conditions adverse to quality are encouraged and aspect at
all levels.

QA objectives shall not be subordinate to cost or schedule objectives. To ensure
compliance with the QA program requirements, independent verifications assessments
shall be conducted to provide management a measure of the program’s effectiveness
and adequacy in meeting the requirements of the QA program and it’s implementing

Technical and Quality Procedures

Procedures, which are used to implement this quality assurance program, shall be
written, controlled and consistent with the commitments of this program. Should
procedures need to be written based upon site specific activities, they shall be
reviewed by the appropriate subject matter expert. Each review shall be documented
and concurrence shall be maintained as a project QA record. Each revised procedure
will receive a designation of “Revision XXX whichever is applicable to the revision
status.

Management Reviews of Technical and Quality Procedures

Project management shall be included in the technical and quality procedure review
process. The reviewer will provide comments and the document author will
incorporate responses where appropriate. This management review of the document
shall be documented and will be maintain in the project records as a quality record.

Quality-affecting Procedural Controls of the Principal Contractors

Workers will be provided with the most current procedure for them to conduct their
specific task. Should changes be required to written procedures, the changes will be
controlled and subject to the same review as the original document. When
concurrence has been granted by all of the document reviewers, the revised procedure
will be provided to the affected workers. Should the changes be significant, training
will be provided. The superseded procedure will be removed from the work area as to
prevent any inadvertent usage.

Project Changes

The Project Manager shall notify all applicable stake holders of any changes in the QA
program for acceptance and approval before those changes have been implemented.
Should changes be required in the organization, the project manager shall notify all
applicable stakeholders within 30 days following the announcement of the change.

MANAGEMENT ASSESSMENT

Planned and periodic assessment of project activities will be conducted and will
involve management at all levels. The primary emphasis of management
assessments will be to identify problems or barriers that could affect achievement of
goals and to assess the effectiveness of system controls to establish and achieve
quality.

66



1. Responsibilities

The Project Manager is responsible for all management assessments. The Project
Manager shall participate in and provide project input to management assessments.
The QA manager will periodically assess the adequacy and implementation of the

QA program to meet the requirements of NUREG 1757 Volume 1 Rev2.

2. Project Process

Management assessments of the project will be conducted by project management
personnel through a review of projected-related activities and project control
activities. The assessments will focus on elements that affect work processes and
the achievement of project goals to include quality, health and safety, strategic
planning, organizational interfaces, cost control, use of performance indicators,
training and qualifications, and supervisory oversight and support.

3. Project Review

Reviews of this project are typically made on a monthly basis during the project
status review meeting. The meeting may be attended by the Project Manager,
Project QA manager, EH&S Representative (or their designees), and other
appropriate management personnel. Project senior management may be
represented at the meeting. The meeting will focus on the project status, EH&S
issues, quality issues, lessons-learned, and other project operations.

Other assessments completed by the Project Manager may include, but are not
limited to:

e Review QA program requirements to ensure the project complies with all
necessary requirements.

e Ensure all criteria have been met for readiness reviews.

e Require a QA/QC status report from the functional site personnel or project QA
manager.

o Perform training effectiveness reviews.
4. Documents and Records

The results of the project review meeting, including results of any management
assessments, will be reported in the Project Manager’s Project Status report. Any
corrective actions or areas for improvement will be notified in the report and
reviewed in the subsequent project reviews for effective implementation. If
necessary, interim corrective actions will be initiated while final corrective actions
are being developed. Based upon the review of project activities, senior
management, the Project Manager, and project or corporate QA/QC staff may
request an independent assessment to be performed.

o Instruction Provided to Personnel
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Indoctrination and Training

Indoctrination, training, and qualification programs shall be established and
implemented, to familiarize workers with the procedures and systems developed to
govern and support quality related and quality assurance/quality control activities,
including tests, inspections, examinations, and audits. Each worker is required to
have current certification commensurate with the assigned task and duties. This
training will be documented and the appropriate certification or attendee list will be
maintained on site where it was be available for inspection upon request. Examples
of training required in preparation for this decommissioning effort include but is not
limited to the following:

e Site Specific Awareness Indoctrination

e Radiation Worker Training

e 40 Hour OSHA and subsequent 8 Hour HAZWOPER Training
Formal Training and Qualification Program

A formal training program is not required for this project. All workers that will be
employed for the decommissioning project will have all the required training
necessary for their assigned task and shall possess the appropriate certifications as
evidence of qualification to perform work on this site.

Self Assessments

Self assessments are designed and conducted to provide a measure of performance and
compliance and to ensure involvement of the project senior management. The purpose
of these assessments is to confirm that activities affecting quality comply with the QA
program. Self assessments will be performed at a frequency based upon the estimated
duration for decommission completion.

Persons Conducting Self-Assessments

Self-assessments will be conducted by individuals not directly responsible in the area
that is being assessed. Self assessments will include an evaluation of quality affecting
procedures; project quality assurance audits and surveillance program to verify that the
commitments of this program are being implemented. Reports of these assessments,
along with any recommendations, shall be submitted to the project senior
management.

Organizational Responsibility for Implementing the Project Guidance
Documents

Effective implementation of the decommissioning project activities requires efforts
at all levels of the organization. Management personnel are responsible and
accountable for establishing and maintaining appropriate plans and procedures for
achieving quality, conducting work in accordance with the established requirements,
and evaluating the related work. All personnel are responsible for the
implementation of requirements applicable to their work and for achieving quality in
their work. It is also the responsibility of management to ensure that all work
guidance documents are current and the latest version of available work instructions
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are provided to the workers to ensure that all work activities are controlled and
implemented in accordance with the appropriate guidance document.

A description of the procedures to ensure that instructions, procedures, and
drawings include quantitative acceptance criteria and qualitative acceptance
criteria for determining the important activities have been satisfactorily
performed.

Instructions, procedures and drawings will receive qualitative acceptance via review
by subject matter experts (SMES).

DOCUMENT CONTROL

The purpose of this section is describe how methods and practices are established for
the preparation, review, approval, issuance, use, and revision of documents that
prescribe processes, specify requirements, or establish design.

Types of QA Documents

The project QA documents will consist of the following:

e The Decommissioning Plan (includes the Quality Assurance Program)
e Project Health and Safety Plan

e Radiation Protection Plan

e Site specific procedures

Documents that prescribe processes, specify requirements, or establish design must be
prepared to ensure requirements of this decommissioning activity are met. The
following section describes the process by which documents are developed, issued,
revised, and retired.

Document Lifecycle Process

The project manager is responsible for identifying required documents, assigning an
individual to be responsible for each document, and establishing the review and
approval authority for each. The project manager must commit the necessary
resources for developing the documents, ensuring that they meet applicable
requirements, and updating the assigned documents as needed. Documents shall be
prepared so that they are accurate, technically defensible, and properly reviewed and
approved. Required reviews will be performed and documented by technically
competent and knowledgeable individuals.

The document preparer leads the effort to fully define the work description and, with
the assistance of subject matter experts (SMEs), leads the effort to identify all
significant hazards and the associated hazard analysis. The documents will be
prepared to effectively identify and communicate the hazards, and associated
controls to mitigate the hazards, to the project personnel. The preparer shall utilize,
as applicable, SMEs and project personnel knowledgeable in the work activities to
assist in the preparation of the documents. The preparer will identify the specific
requirements and incorporate those requirements into the document to ensure that the
activity complies with those requirements.
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Document Control

A formal system of controlling document distribution shall be used. The following
method is provided for controlling document distribution. Either method may be
selected by the project manager with the determination based on the document, the
project scope, and the level of distribution required.

e  Controlled document distribution that includes a unique identifier for each
document copy, a distribution list for each document, and
acknowledgment-of-receipt records from individuals receiving a controlled
copy. The system must include distribution of all changes and revisions of
controlled documents to all copyholders.

e Controlled document access by posting a noneditable (e.g., Adobe Acrobat pdf)
electronic copy of the document to the “Controlled Documents” portion of the
project SharePoint (extranet) site. Ability to post documents to this portion of
the SharePoint site is administratively limited to the document control
coordinator and the project QA manager. Project personnel will have reading
and printing access only. Documents posted to the “Controlled Documents”
portion of the SharePoint site will contain a disclaimer indicating that the
document is uncontrolled when printed. Changes and revisions will be posted in
the same manner.

Document Change Control

Documents that require change shall include approval by the same level of
approval as the original document. The document reviewers shall have the same
access to pertinent background data or information necessary on which to base
their approval. The change control method shall include a revision identification
system so that the effective revisions can be readily determined.

The document control system shall ensure that the changes are provided to
document users in a timely manner and that changes are incorporated on a basis
consistent with usability and support of the activities performed. Superseded or
obsolete documents that are targeted to be retired shall be identified and removed
from the work area in a timely manner to prevent inadvertent usage.

CONTROL OF MEASURING AND TEST EQUIPMENT

The purpose of the description of the test and measurement equipment calibration
program is to verify that equipment used to support decommissioning activities is
properly controlled, calibrated, and maintained.

o0 Summary of Measurement and Test Equipment to be used on Site

Personnel shall ensure that measuring and test equipment (M&TE) are of the
accuracy and type suitable for the intended use. The use, calibration, and
maintenance of M&TE shall be controlled by the Aptuit Work Instruction WI-002
and work plans, and supplemented by manufacturer’s equipment operation
manuals. A summary of the type of measurement and test equipment that will be
used as part of the decommissioning effort is provided in Table 10-3.
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E.

o How and Frequency of M&TE Calibration

All M&TE are subject to calibration prior to use and at prescribed intervals
thereafter using appropriate procedures or manufacturer’s technical documents.
Calibration must be performed by qualified personnel, approved external agencies,
or the equipment manufacturer. Calibration shall be performed using standards
traceable to nationally recognized references such as National Institute of
Standards and Technology or accepted values of natural physical constants. If no
traceable standard is available, the basis for calibration will be documented and
approved by the project QA manager.

If M&TE is lost, damaged, or found to be out of calibration, the validity and
acceptability of previous measurements will be evaluated and/or replaced based
upon the results of the evaluation.

Daily Calibration Checks

During M&TE usage, operational checks of the equipment will be performed to
verify the equipment’s continued accuracy and operational function. Operational
calibration checks of equipment will be performed in accordance with approved
plans/procedures or manufacturer’s recommendations. It is the responsibility of
personnel using the equipment to verify that the instrument’s calibration status is
current prior to use and to properly document this verification. This
documentation shall be maintained as a project record as evidence that only
properly maintained M&TE were used during this decommissioning.

Documentation

The (M&TE) used in the performance of inspections or acceptance tests shall be
calibrated and properly maintained as described below. A calibration log will be
maintained for each instrument. The log will contain a specific checklist of items
that verify compliance as well as the standard by which the equipment has been
calibrated.  Calibration shall be performed using standards traceable to
nationally recognized references such as National Institute of Standards and
Technology or accepted values of natural physical constants. Any item or work
determined to be defective shall be segregated, when practical, and tagged
“out-of-service” to prevent inadvertent use and shall be either labeled as a
nonconforming item or disposed of.

CORRECTIVE ACTION

The purpose of this section is to demonstrate that measures have been established to
assure that conditions adverse to quality are promptly indentified and corrected.
The project processes for detecting, preventing, and correcting quality problems are
discussed in this section. The project manager and the project QA manager focus on
continuous improvement of the products and services provided during the
decommissioning activity at the Aptuit Scientific Operations. Items and processes
that do not meet established criteria shall be identified, controlled, and corrected, as
applicable. Personnel at all levels are responsible for identifying problems and
process improvement opportunities and are encouraged to offer solutions.
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o Corrective Action Procedures

It is the responsibility of all project personnel and subcontractor personnel to
assess activities and inspect items used within the project to verify that each item
meets specified requirements and to identify and document incidences of
nonconforming items, activities, or conditions. It is the responsibility of the
project management team to promptly report, respond to, and resolve
nonconforming conditions, and to foster a “no-fault” attitude that encourages the
identification of nonconforming items and processes.

Personnel who identify a nonconforming condition that is potentially hazardous
to workers, the public, or the environment, or that jeopardizes the integrity of the
program or project have the responsibility and authority to suspend work and
report the condition to the responsible manager.

Control and Disposition of Nonconforming ltems

Items that do not meet specified requirements, known as nonconforming items,
shall be identified by marking, tagging, or other methods that do not adversely
affect their end use.  The identification shall provide traceability to the related
nonconformance report (NCR) and shall be legible and easily recognizable.
Nonconforming items shall be segregated, when practical, by placing them in a
clearly identified and designated hold area until properly dispositioned. If
segregation is impractical or impossible due to physical conditions, then other
administrative controls and precautions shall be employed to preclude
inadvertent use of nonconforming items.

The nonconforming characteristics shall be reviewed, and recommended
dispositions of nonconforming items shall be proposed. Personnel performing
evaluations to determine a disposition shall have demonstrated competence in
the specific area they are evaluating, have an adequate understanding of the
requirements, and have access to pertinent background information.

Nonconforming Activities

Activities or documentation identified as out of compliance with requirements
shall be documented as a nonconformance for the purpose of identification of
corrective actions and evaluation of the effect on the project objectives. When the
integrity of the work is left in question, the work will be performed again, if
possible. When not possible, limitations of the results of the work must be
documented in the final investigation report. The disposition of nonconforming
activities shall be identified and documented as an NCR. A system for tracking
NCRs to closure will be developed and shall be maintained by the project QA
manager as an NCR log.

o Corrective Actions Documentation and Tracking

The responsible manager, as determined by the project manager, shall develop
and document corrective action for all nonconformances and assessment findings
based upon a graded approach. The corrective action should target both the
primary causes of the problem as well as correcting the resulting nonconforming
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condition. These actions shall be reviewed for adequacy and effectiveness in
correcting the problem and approved by the project QA manager or a designee.
The corrective actions shall be documented and tracked as follow-up until all
corrective actions have been completed. This action shall be documented and
maintain in the project files as a project quality record. All corrective actions
will be tracked from inception to completion on a Corrective Action Log.

QUALITY ASSURANCE RECORDS

The purpose of this section is to present how the quality assurance (QA) records for
the decommissioning project are managed and maintained and to demonstrate that a
program has been established to include procedures and facilities that adequately store
the QA program records.

A QA record is an authenticated record that provides objective evidence of the quality
of items, activities, or services, and/or compliance to the contract or regulatory
requirements. Documentation required by federal regulations and specified in
individual procedures shall be considered QA records. At a minimum, QA records
shall include, but not limited to the following: results of reviews, inspections, tests,
audits, material analyses; monitoring of work performed; records on qualifications o
project personnel, procedures, and equipment. All records produced during this
decommissioning project shall be legible, accurate, and appropriate to the work
performed and may be in a variety of forms including electronic, written or printed,
photographic, or optical disks.

0 QA Records Management

In general, project records will be managed and stored in accordance with the
D&D Subcontractor’s Records Management procedures. Exceptions, such as
personnel H&S or copies of training records, shall be specifically identified in
project implementing plans and procedures. Original copies, when available, will
be submitted for filing; if not available, a first generation duplicate will be
provided. The project manager is responsible for ensuring that project QA
records are managed in a manner that precludes loss or damage.

o On-site Files

Appropriate control methods shall be established to maintain in-process field
records. In-process records and on-site copies of training and qualification
records will be maintained in a manner that facilitates ease of retrieval and
ensures that they are protected from loss or damage. At the conclusion of all field
related activities, all on-site in-process records will be transferred to,
authenticated, and integrated with, the project records stored in the D&D
Subcontractor’s Records Management System as specified in the Records
Management procedures.

0 Quality Control

All records generated as a result of field related activities shall receive a thorough
review by the site QC manager or designee prior to submittal for inclusion into
the project Records Management system. QC shall conduct periodic

73



assessments to ensure that records are being managed in a manner prescribed in
the Aptuit Records Management procedures.

The QA manager is responsible for the performance of surveillance or audits to
verify the all QA related documents are controlled in manner consistent with the
Apuit Records Management system.

0 QA Records Storage Facility

All project quality records generated as a result of field-related activities will be
transferred from the D&D Subcontractor’s office in Lenexa, Kansas to the D&D
Subcontractor’s long-term records management and storage company,

Iron Mountain. Iron Mountain will store the project documents in a safe and
secure facility.

Audits and Surveillance

The purpose of this section is to describe the responsibilities and requirements for
planning, scheduling, and performing Quality Assurance Program audits to ensure
compliance with all aspects of this document.

0 The Audit Program

Audits, surveillance, and inspections will be conducted in accordance with the
D&D Subcontractor’s procedures. Personnel participants will be qualified to
perform audits, surveillance, or inspections in accordance with established
procedures. Personnel will be assigned based on their independence and their
technical expertise in the intended area of their participation.

Independent audits, surveillance, and inspection will be scheduled for all project
activities. These assessments will be based on established frequencies and other
appropriate requirements, documents, trend data of activity, complexity of
activity, history of compliance, and importance to safety and associated
consequences as related to the public, environment, and workers. The
assessment schedules will be prepared with flexibility to permit unscheduled
assessments to take place for activities of unquestionable performance.
Assessment frequency and scope will be determined on a graded approach in
accordance with contractual requirements.

o Audit Records Documentation

Audit reports will be generated to provide evidence that the QA program is being
implemented as prescribed in the document. The audit report will be signed by
the audit team leader and shall be distributed to the appropriate recipients and
will include the following information, as appropriate:

e Description of the audit scope.
e Identification of the auditors.
e Identification of persons contacted during audit activities.

e Summary of audit results, including a statement on the effectiveness of the
quality assurance program elements, which were audited.
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Description of each reported audit finding in sufficient detail to enable corrective
action to be taken by the audited organization.

Follow-up Activities Associated with Audits or Surveillance

Management of the audited organization or activity shall investigate audit
findings, determine the root cause of the condition identified in the finding, and
schedule corrective action for the finding, including measures to prevent
recurrence, evaluate the impact of the finding on completed work, and notify QA
in a written report of action taken or planned. The adequacy of audit responses
shall be evaluated by QA.

A tracking system for audit findings shall be established to help assure that all
findings are appropriately addressed and to trend audit findings for significant
conditions adverse to quality. Follow-up action, including re-audit of deficient
areas when necessary, shall be taken to verify whether corrective action is
effective.

Trend Analysis

Trend analysis will be performed on nonconforming conditions, deficiencies and
audit findings by the QA manager to identify any possible negative trends.
Adverse trends will be reported to the responsible project management personnel
immediately, and a request for a corrective action will be issued. All corrective
actions will be managed consistent with Section XllIl.e. Corrective Actions.
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XIV.

A

B.

FACILITY RADIATION SURVEYS

This section describes the purpose, methods, and techniques to be employed for
conducting radiation surveys for decommissioning activities. Surveys will be
performed for release of materials and equipment (M&E), segregating waste materials,
assessing the nature and extent of contamination (scoping and characterization surveys
and media sampling), defining radiological controls and verifying the adequacy of
controls, guiding remedial actions, and demonstrating compliance with NRC release
criteria (final status surveys). In general, radiation surveys will consist of instrument
scans, direct measurement surveys, and wipe sampling. Radiological surveys will
consist of measurements of both removable (°*H and “C) and total contamination (*C).

Radiological release surveys will be performed in accordance with the facility NRC
license for all materials removed during decommissioning that are to be released from
radiological controls. Survey locations, methods, and findings will be documented.
Screening surveys will consist of bias measurements of gross beta activity; both direct
measurements using a gas-flow proportional counter and wipe sampling. PGM
detectors may be used for some screening applications, based on accessibility and
purpose of the survey, at the discretion of the RSO.

Surveys to support decommissioning activities will be performed in accordance with
Aptuit WI-001, Surface Contamination Surveys for Decommissioning Activities.

RELEASE CRITERIA

o A summary table or list of the DCGL_ for each radionuclide and
impacted media of concern

Derived concentration guideline levels (DCGL) have been determined for the
FSSs for the two radiological contaminants of concern, tritium (*H) and carbon-14
(**C). These DCGLs are 3.7E5 disintegrations per minute (dpm)/100 square
centimeters (cm?) for **C total contamination and 3.7E4 dpm/100 cm? for
removable contamination for *H and *C combined.

0 Area factors and DCGLgnc for Class 1 survey units — Although Class 1 survey
units are present, Aptuit will not calculate a DCGLgyc for elevated areas. Aptuit
will remediate any areas that exceed the DCGL,, therefore a DCGLgpc is not
relevant. Investigation levels are based on the DCGL,,.

If multiple radionuclides are present, the appropriate DCGL _for the survey
method to be used — The DCGLs are 3.7E5 disintegrations per minute (dpm)/100
square centimeters (cm?) for **C total contamination measured by gas flow
proportional detectors and 3.7E4 dpm/100 cm? for removable contamination for
*H and **C combined as measured by swipe sampling and LSC counting.

CHARACTERIZATION SURVEYS

Scoping surveys were performed to provide initial estimates of the level of effort for
remediation and information for planning characterization surveys. The information
obtained from routine operational surveys and scoping surveys was used for
preliminary classification of survey units. Table 8-1 contains a description of the
survey units with a summary of the survey data used in determining the preliminary

76



survey classification. The table also provides a description of the path forward for
decommissioning. Final characterization of the impacted areas has been pending
cessation of principal operations, removal of materials and equipment from the areas,
and approval from the NRC of characterization activities that may need regulatory
approval to proceed. Characterization surveys will be conducted in accordance
with Aptuit work instructions WI-001, Surface Contamination Surveys for
Decommissioning Activities, and WI-007, Radiological Characterization of Systems,
Surface, and Equipment for Decommissioning Activities.

Characterization survey will be performed to:
e Provide sufficient characterization data to make a determination on the scope

of decontamination and decommissioning (D&D) activities that are
warranted to make the site suitable for unrestricted use.

e Provide data for remediation alternatives and waste characterization.
e Provide data for establishing/verifying radiological controls.
e Provide input into the final status survey design.

When possible the characterization survey will be designed to meet the objectives
of the final status survey (FSS). Instrumentation and procedures sufficient to
meet final status survey objectives will be used. The discussion below addresses
the characterization surveys that will be performed to support decommissioning
activities.

o A description and justification of the survey measurements for impacted
media

Characterization surveys will consist of instrument scans, direct measurement
surveys, and wipe sampling. Surveys will consist of measurements of both
removable (*H and **C) and total contamination (*C).

o A description of the field instruments and methods that were used for
measuring concentrations and the sensitivities of those instruments and
methods

Field instruments and methods used for characterization surveys will be the same
as those used for final status surveys.

Gross surface beta activity will be measured with gas flow proportional detectors
(Ludlum 43-68 and 43-37 GFPDs or functional equivalents). These detectors
will be used for both scanning and static measurements. No reliable survey
instruments are available for scanning or direct counts of H-3 activity.

Scan surveys will be used during the Characterization and FSS to detect small
areas of elevated activity that may not be detected by the systematic
measurements.

Paper smears to measure removable *H and **C will be collected at each direct
measurement location. Smears are counted on a Packard TriCarb 2900 TR liquid
scintillation counter.
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The expected minimum detectable concentrations (MDCs) meet the design
objectives (Static MDC should be 10 to 50% of the DCGLw and the scan MDC is
less than the DCGLw ). Expected MDCs are:

MDCs for Instrumentation Used for Characterization & Final Status Surveys

Scan
Description Application MDC
MDC
<2000
Ludlum Model 2360 Scaler/ratemeter with | Scanning and static | <600 dpm/ dpm/
Model 43-68 GFPD (with 0.4 mg/cm” window) | surveys for C-14 100 cm? 100
cm?
<
Ludlum Model 2360 Scaler/ratemeter with Floor scanninal for | <300 dpmy/ 100(;) m/
Model 43-37 GEPD (with 0.8 mg/cm2 window) g P
. C-14 100 cm? 100
floor monitor 2
cm
Packard TriCarb 2900 TR liquid scintillation | Removable H-3 and | <30 dpm/ NA
counter C-14 contamination 100 cm?

o A description of the laboratory instruments and methods that were used

for measuring concentrations and the sensitivities of those instruments

and methods

A Packard TriCarb 2900 TR liquid scintillation counter (or functional
equivalent) will be used for analysis of wipe samples and other samples as
appropriate. The sensitivity of the LSC for wipe samples is given above.

The procedure for LSC operation is Aptuit WI-003, Liquid Scintillation

Counter Procedure for Beta Radiation Screening of Surface Wipe Samples.

o0 The survey results, including tables or charts of the concentrations of

residual radioactivity measured

A summary of scoping survey results for API are presented in Table 1-3. Table

8-1 contains a summary of survey data for each survey unit.

Final

characterization of the impacted areas will be completed upon approval of the DP.

! Based on nominal background values of 200 and 600 cpm for the 43-68 and 43-37, respectively. Static count
time is 1 minute. Scan speed is 1 detector width per second. Detector widths are 8.8 cm for the 43.68 and

13.40 cm for the 43-37.
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o Maps or drawings of the site, area, or building, showing areas classified as
non-impacted or impacted

Impacted areas are shown in Figures 1-4 to 1-6. These areas are shown as
“Radioactive Material Use and Storage Areas” on the drawings. All other
areas are non-impacted.

o Justification for considering areas to be non-impacted

Areas considered non-impacted are based on the results of historical site
assessments (Shaw 2006a, 2011a) and scoping surveys. All historical
radioactive material use and storage areas have been identified.

o A discussion of why the licensee considers the characterization survey to be
adequate to demonstrate that it is unlikely that significant quantities of residual
radioactivity have gone undetected

The characterization survey, when completed, will provide a detailed assessment of
the nature and extent of contamination in all of the impacted areas. The surveys will
include surface scanning, static measurements and smears. Scanning will be
conducted in areas likely to contain residual activity. Systematic and biased static
measurements will be performed. Biased measurements/sampling will be
performed in areas of elevated activity as determined by scanning and at locations
likely to contain elevated levels such as expansion joints, stress cracks, and wall/floor
interfaces.

o For areas and surfaces that are inaccessible or not readily accessible, a
discussion of how they were surveyed or why they did not need to be

surveyed

Characterization surveys will be performed in accordance with Aptuit WI-007,
Radiological Characterization of Systems, Surface, and Equipment for
Decommissioning Activities. This procedure provides instructions for
characterization of inaccessible or not readily accessible surfaces such as
exhaust systems, drains and traps, and overhead areas. Potentially
contaminated inaccessible or not readily accessible areas in or coming from
impacted areas will be investigated.

o For sites, areas, or buildings with multiple radionuclides, a discussion
justifying the ratios of radionuclides that will be assumed in the final status
survey or an indication that no fixed ratio exists and each radionuclide will
be measured separately

The radionuclides of concern (ROC) are ®H and **C. No fixed ratio exists
between the two ROCs. Smear sampling will be conducted for determination of
3H and **C removable activity since *H activity cannot be reliably measured
directly. Scanning and static measurements will be made for *C activity
determination.

C. IN-PROCESS SURVEYS
o A description of field screening methods and instrumentation

In-process surveys will be performed using the same methods and instrumentation
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as used for characterization and final status surveys. In addition, a pancake G-M
detector (PGM) may be used for personnel frisking when leaving contamination

zones. PGM detectors may also be used for some screening applications, based
on accessibility and purpose of the survey, at the discretion of the RSO.

o A demonstration that field screening should be capable of detecting
residual radioactivity at the DCGL

The MDCs for field instruments to be used for in-process, characterization and
final status surveys are shown in Section XI1V.B. above. The MDCs for the
additional instruments that may be used are presented below. All instruments
are capable of detecting residual radioactivity below the DCGL.

0 MDCs for Instrumentation Used for Screening Surveys

Description Application MDC! Scan MDC*!

Ludlum Model 3 . .
Ratemeter with Model Frisking and screening| <4000 dpzm/100 <12,000 dpm/

44-9 PGM or equivalent SUIVeys cm 00 cm

Ludlum Model 177

Frisking and screening| <4000 dpm/100 | <12,000 dpm/

Alarming Ratemeter with 3 5
100 cm

Model 44-9 PGM or surveys cm
equivalent

D. FINAL STATUS SURVEY DESIGN

Upon completion of the D&D field activities, an FSS will be performed. The FSS will
be performed in accordance with MARSSIM guidance.

o A brief overview describing the final status survey design

The FSS process is accomplished through the performance of radiological
surveys and sampling activities of sufficient scope to detect and quantify residual
radioactivity present in the Aptuit facilities. Collected data will be used in the
data assessment process to determine the final status for facility release. The
FSS design includes scanning and static measurements of total *C
contamination and wipes sampling to determine removable *H and **C
contamination. Instruments and methods to be used are capable of measuring
residual contamination at levels below 10% of the DCGL. The site has been
divided into eight survey units based on the historical investigation and
preliminary survey results. There are five Class 1 survey units, two Class 2
survey units, and one Class 3 Survey Unit. Scenario A will be used. The
number of samples in each survey unit is based on the Sign test since the
background levels are a small fraction of the DCGL and background is
subtracted from each measurement. Using reasonable estimates of the average
and standard deviation of the contaminant in the survey unit, 14 measurements
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will be made in each survey unit to meet the requirements of the statistical tests.
Measurements in Class 1 and Class 2 survey units will be on a random start
triangular grid. Measurement locations in the Class 3 survey unit will be
randomly selected. Surface scanning coverage will be 100 % of the impacted
surfaces in the Class 1 area, 10% to 100% in the Class 2 area, and at the
discretion of the survey team in the Class 3 area.

A description and map or drawing of impacted areas of the site, area, or
building classified by residual radioactivity levels (Class 1, 2, or 3) and
divided into survey units with an explanation of the basis for division into

survey units

The impacted areas of the site have been classified into eight survey units.
There are five Class 1 survey units, two Class 2 survey units and one Class 3
survey unit. The survey units are shown in the table below and the justification
for the classification is contained in Table 8-1. The table below also includes the
length of the leg (L) of the triangular sampling grid for 14 samples. Figures 14-1
through 14-3 show the impacted areas by area classification.

FSS Survey Units and Sample Spacing Based on 14 Sample Locations

Survey Unit | Survey | Areas Floor Area | Total Surface | L (m)
Class (m? Area (m?)

SU1-B3298 |1 B3-298 57 125.37 3.22

SU1-B2GMP | 1 B2-155 thru B2-164 | 102 334.24 5.25

SU1-B2165 |1 B2-165 54 116.34 3.10

SU1-B2166 1 B2-166 115 228.56 4.34

SU1-B2AE |1 B2-167/167A/170 28 102.53 291

SU2-B2 2 B2-103A/112/116/11 | 170 381.07 5.61
7/119

SU2-Hill 2 Rad Waste Storage on | 179 288.91 4.88
the Hill

SU3-B2 3 B2 Dock 5/API 192 192 3.98
Common

o A description of the background reference areas and materials, if they will

be used, and a justification for their selection

Material specific backgrounds have been collected in non-impacted areas of the
site. These materials represent the variety of materials that will be encountered
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during the FSS. Material specific backgrounds may be re-established as
directed by the RSO if new materials are encountered or if instrument operating
parameters change (e.g. change due to recalibration). Material backgrounds are
presented in Section IV.A.

A summary of the statistical tests that will be used to evaluate the survey
results

The Sign test is used when the contaminant is not present in background, is
present at such a small fraction of the DCGLw as to be considered insignificant,
or an average background is subtracted from each measurement. The Sign test
will be used to evaluate the survey results since average background will be
subtracted from survey unit measurements or background will be ignored.

A description of scanning instruments and instruments used for in-situ
(static) measurements, methods, calibration, operational checks, coverage,
and sensitivity for each media and radionuclide/ a description of the
instruments, calibration, operational checks, sensitivity, and sampling
methods, with a demonstration that the instruments and methods have
adequate sensitivity

Gross surface beta activity will be measured with gas flow proportional detectors
(Ludlum 43-68 and 43-37 GFPDs or functional equivalents). These detectors
will be used for both scanning and static measurements.

Scan surveys will be performed with the instrument in operation at a nominal
height of 1 centimeter above the area to be surveyed. The detector is moved over
the surface across the area to be surveyed. Using the audible response of the
instrument, locate the area of maximum count rate for each area surveyed and
document the instrument reading at that location on the survey map. Areas that
exhibit elevated readings during scanning will have follow-up monitoring
conducted in the form of integrated direct measurements and judgmental wipe
samples.

Direct measurements will be performed by placing the detector directly on the
surface to be surveyed at the desired location. With the instrument operating in
“scaler” mode, take a measurement at the selected sample point for count time
determined during instrument setup required to meet static minimum detectable
concentration requirements for the parameter being measured. Document the
direct surface contamination reading measured at the location on the survey data
forms.

Instrumentation has been selected consistent with the type, use, and sensitivity
necessary to accomplish the FSS. These instruments are listed in Table 10-3.
Instruments will have current calibration to the manufacturer’s specifications,
and a daily performance test will be performed and documented. Instruments
will be properly calibrated, charged, and in good general working condition at
the beginning of each day of use. Field and laboratory personnel will be
responsible for checking the status of their instruments prior to use and for
reporting any problems encountered.
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Most instruments will not be repaired in the field. Any nonoperational instrument
will be removed from service and returned to its source for a properly functioning
replacement. However, some selected spare parts may be kept in the field or
laboratory to be inserted as replacements on an as-needed basis.

All field instruments will be calibrated at least annually according to the
manufacturer’s recommendations. Calibration will be performed by the
manufacturer or a calibration vendor (such as Shaw, TMA Eberline, or Ludlum)
in accordance with American National Standards Institute Standard N323A-1997,
American National Standard, Radiation Protection Instrumentation, Test and
Calibration, Portable Survey Instruments.

For direct measurement instruments, daily instrument checks will be performed to
verify proper instrument operation. The daily check will include counting of a
known reference standard and measurement of the background activity. The
instrument checks will be repeated after maintenance activities or the observation
of anomalous readings. All daily instrument checks will be recorded in the field or
laboratory records and shall include results of the instrument check (i.e., if the
instrument is satisfactory or unsatisfactory for use).

Surface scanning coverage will be 100 % of the impacted surfaces in the Class 1
area, 10% to 100% in the Class 2 area, and at the discretion of the survey team in
the Class 3 area.

The instruments selected for scanning and direct measurements have adequate
sensitivity to meet the objectives of the FSS as discussed in Section XI1V.B.
Instrument MDCs are less than 10% of the DCGL.

A description of the analytical instruments for measuring samples in the
laboratory, as well as calibration, sensitivity, and methods with a
demonstration that the instruments and methods have adequate sensitivity

A Packard TriCarb 2900 TR liquid scintillation counter will be used for counting
samples.

An automatic instrument performance assessment (IPA) will be performed each
day of LSC operation. IPA monitors the system background, efficiencies for both
®H and *“C, Figure of Merit (E?/B) and Chi-squared values for both *H and *C.
IPA is performed using **C and ®H quenched standards and a background
standard. Instrument operation must be within pre-established limits.

For FSS samples, quality control samples consisting of background and *H/**C
spikes will be counted with each LSC sample batch. Relative bias will be
determined by comparing the results obtained from the *H/**C spike sample run
with the sample batch. Bias measurements should be within plus or minus 20
percent.

The MDC for wipe samples is 30 dpm/100 cm?.
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o A description of how the samples to be analyzed in the laboratory will be
collected, controlled, and handled

Wipe samples are collected in the field and are placed directly into pre-labeled
and pre-filled liquid scintillation vials. Sample information is entered on the
survey form and the samples and forms are delivered to B2-117 for counting.

o A description of the final status survey investigation levels and how they
were determined

The investigation levels for the FSS are given below.

Survey Investigation Levels

Survey Unit Flag Direct Measurement or Sample Flag Scanning
Classification Result When: Measurement When:
Class 1 >DCGL,, (>370,000 dpm/100 cm?total) >DCGL,
Class 2 > 0.5DCGL,, (>185,000 dpm/100 cm? total) | >2X material background
Class 3 >0.1 DCGL,, (>37,000 dpm/100 cm? total) >2X material background

The direct measurement/sample investigation level is based on the DCGL.
These investigation levels ensure that all areas with activity above the DCGL (or
fractional part) will be investigated.

o A summary of any significant additional residual radioactivity that was not
accounted for during site characterization

Final site characterization is pending approval of this DP.

o A summary of direct measurement results and/or soil concentration levels
in units that are comparable to the DCGL, and if data is used to estimate or
update the survey unit

Final site characterization is pending approval of this DP.

o A summary of the direct measurements or sample data used to both
evaluate the success of remediation and to estimate the survey unit variance

Remediation is pending approval of this DP.

E. FINAL STATUS SURVEY REPORT

Upon completion of the data collection, data assessment will begin. At the culmination
of data assessment, a Final Status Survey Report (FSSR) will be prepared for submittal
to the NRC. If the data evaluation indicates that the survey unit is acceptable for
release, that release will be recommended in the FSSR and, with concurrence of the
NRC, the Aptuit facilities can be released for unrestricted use and the License will be
terminated.

84



The FSSR will be prepared using the guidance provided in Section 4.5 of NUREG
1757, Volume 2 (NRC, 2006a). The report will provide the following information as
outlined in Section XIV.E. of Appendix D of NUREG-1757, Vol. 1 (NRC, 2006):

An overview of the results of the final status survey

A discussion of any changes that were made in the final status survey from
what was proposed in the DP or other prior submittals

A description of the method by which the number of samples was determined
for each survey unit

A summary of the values used to determine the number of samples and a
justification for these values

The survey results for each survey unit include:
= The number of samples taken for the survey unit;

= Adescription of the survey unit, including (a) a map or drawing of the
survey unit showing the reference system and random start systematic
sample locations for Class 1 and 2 survey units and random locations
shown for Class 3 survey units and reference areas, and (b) a
discussion of remedial actions and unique features;

= The measured sample concentrations in units that are comparable to
the DCGL,;

= The statistical evaluation of the measured concentrations;

= Judgmental and miscellaneous sample data sets reported separately
from those samples collected for performing the statistical evaluation;

= A discussion of anomalous data, including any areas of elevated
direct radiation detected during scanning that exceeded the
investigation level or measurement locations in excess of DCGLW ;
and

= A statement that a given survey unit satisfied the DCGLW and the
elevated measurement comparison if any sample points exceeded the
DCGLW.

A description of any changes in initial survey unit assumptions relative to the
extent of residual radioactivity (e.g., material not accounted for during site
characterization)

A description of how ALARA practices were employed to achieve final
activity levels

If a survey unit fails, a description of the investigation conducted to ascertain
the reason for the failure and a discussion of the impact that the failure has on
the conclusion that the facility is ready for final radiological surveys and that
it satisfies the release criteria
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e Ifasurvey unit fails, a discussion of the impact that the reason for the failure
has on other survey unit information
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XV.

A

FINANCIAL ASSURANCE

COST ESTIMATE

(0]

A cost estimate that appears to be based on documented and reasonable
assumptions

Documentation for financial assurance can be found in the decommissioning
funding plan (DFP) (Shaw 2010b). The decommissioning cost estimate was
prepared using the format and the cost estimating tables in Appendix A of
NUREG-1757, Vol. 3. Labor estimates and component physical descriptions were
taken from Revised Analyses of Decommissioning Reference Non-Fuel-Cycle
Facilities, NUREG/CR-6477. Assumptions regarding contamination levels and
waste generation were based on operational experience and an HSA conducted in
accordance with the MARSSIM by Shaw in September 2006 (Shaw, 2006a).

The estimated decommissioning cost, including a 25 percent contingency, is
$2,011,375.

A certification of financial assurance for $2,011,375 is included in Appendix A of
the DFP. An originally signed duplicate of the financial instrument is included in
Appendix B of the DFP.

CERTIFICATION STATEMENT
A certification of financial assurance for $2,011,375 is included in Appendix A of the

DFP. An originally signed duplicate of the financial instrument is included in

Appendix B of the DFP.

(o}

The certification statement is based on the licensed possession limits and the
applicable quantities specified in 10 CFR 30.35, 40.36, or 70.25

The licensee is eligible to use a certification of financial assurance and, if eligible,
that the certification amount is appropriate

FINANCIAL MECHANISM

The financial assurance mechanism supplied by the licensee consists of a surety bond

and is documented in Appendix B of the DFP. There are no site stabilization or
long-term surveillance costs included.
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XVI. RESTRICTED USE/ALTERNATE CRITERIA

Non Applicable — Aptuit is not requesting Alternate Criteria. The site is being released
unrestricted.
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Overview of Materials License No. 24-15595-01 and Amendments

Table 1-1

Decommissioning Plan
Aptuit, LLC, Kansas City, Missouri

(Page 1 of 4)

Date Company Address New/Amend Rad Form Limit (mCi) [Uses Comments
Spring 1973 Marion Laboratories, Inc. 10236 Bunker Ridge Rd New Ni-63 Detector cell 15 chromatograph
H-3 Detector cell 150 chromatograph
September 29, 1978 Marion Laboratories, Inc. 10236 Bunker Ridge Rd Amend 5 Ni-63 Detector cell 15 chromatograph Added 2 Ni-63
H-3 Detector cell 150 chromatograph sources
November 30, 1978 Marion Laboratories, Inc. 10236 Bunker Ridge Rd Amend 6 Il;‘ceewns-:ey’ge ¢
December 19, 1980 Marion Laboratories, Inc. 10236 Bunker Ridge Rd New Appl C-14 Any 100
H-3 Any 100 Research and development in the
P-32 Any 10 synthesis of labeled pharmaceutical
S-35 Any 10 for non-human experimentation and
1-125 Any 10 in vivo and/or in vitro animal studies
1-131 Any 10
Cs-137 Sealed 1 Call_bratlon material for detection
equipment to be purchased.
February 6, 1984  Marion Laboratories, Inc. 10236 Bunker Ridge Rd Amend 8 C-14 Any 100 Use is described
H-3 Any 100 as being the
P-32 Any 10 Laboratory research including bottom floor of a
S-35 Any 10 animal studies. two story building
1-125 Any 10 in a 3 room suite
1-131 Any 10 (119, 120, 122).
May 25, 1988 Marion Laboratories, Inc. Marion Park Drive Amend 10 H-3 Any 1 Curie
C-14 Any 1 Curie
zgg 2:)); 38 Research and development as
1125 Any 70 defined in 10CFR 30.4(q)
1-131 Any 30
Ca-45 Any 10
April 17, 1989 Marion Laboratories, Inc. Marion Park Drive Amend 11 Same as Changed RSO to_
above Gregory Urbanski
December 14, 1989 Marion Laboratories, Inc. Marion Park Drive Amend 12 Added Cr-51 Any 20 ,::éjecdr_l\sllfnon site
Named changed
March 6, 1990 Marion Merrell Dow, Inc.  Marion Park Drive Amend 13 to Marion Merrel
Dow, Inc.
January 14, 1991  Marion Merrell Dow, Inc. Marion Park Drive Amend 14 Added Tc-99m Any 10 Research and development as Qgied 10 mCi Te-
defined in 10CFR 30.4(q)
. . . Added Na-22 Added Na-22 & K-
January 6, 1992 Marion Merrell Dow, Inc.  Marion Park Drive Amend 15 & K42 Any 20 42. 20 mGi each.
Troost & Marion
October 19, 1992  Marion Merrell Dow, Inc.  Marion Park Drive Amend 16 Park Drive.
Corrected error
from Amend 12
March 15, 1989 Marion Laboratories, Inc. Amend Req
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Table 1-1

Overview of Materials License No. 24-15595-01 and Amendments
Decommissioning Plan
Aptuit, LLC, Kansas City, Missouri

(Page 2 of 4)

Date Company Address New/Amend Rad Form Limit (mCi) |Uses Comments
September 13, 1993 Marion Merrell Dow, Inc.  Marion Park Drive Amend 17 H-3 Any 1 Curie
C-14 Any 1 Curie Research and development as
S-35 Any 20 defined in 10 CFR Part 30, Section
1-125 Any 70 30.4.
1-131 Any 30
. Named Pam
March 2, 1995 Marion Merrell Dow, Inc.  Marion Park Drive Amend 18 H-3 Any 1 Curie Barton as RSO
C-14 Any 1 Curie Re§eargh and development as '
defined in 10 CFR Part 30, Section
S-35 Any 20 30.4
1-125 Any 70 -
1-131 Any 30
Name changed to
H-3 Any 1 Curie Hoechst Marion
July 12, 1995 Hoechst Marion Roussel Marion Park Drive Amend 19 Research and development as Roussel
C-14 Any 1 Curie defined in 10 CFR Part 30, Section
S-35 Any 20 30.4.
1-125 Any 70
1-131 Any 30
Marion Park
become main
Same as Re_seargh and development as _ location of use.
above defined in 10 CFR Part 30, Section Troost was
30.4. decommissioned
August 25, 1997 Hoechst Marion Roussel Marion Park Drive Amend 20 8/14/97
December 31, 1998 Quintiles, Inc. 10245 Hickman Mills Drive Amend 21 H-3 Any 1 Curie
g;g :?}f ! Czlé”e Re_seargh and development as
1125 Any 70 defined in 10 CFR 30.4.
1-131 Any 30
. RSO changed to
January 9, 2002  Quintiles, Inc. 10245 Hickman Mills Drive Amend 22 H-3 Any 1 Curie Brian Co%bill
C-14 Any 1 Curie Research and development as
S-35 Any 20 defined in 10 CFR 30.4.
1-125 Any 70
1-131 Any 30
Amend 23
(renewed in Same as Re;eargh and development as RSO changed to
August 26, 2004 Quintiles, Inc. 10245 Hickman Mills Drive _entirety) above defined in 10 CFR 30.4. Mike Sturgeon
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Table 1-1

Overview of Materials License No. 24-15595-01 and Amendments
Decommissioning Plan
Aptuit, LLC, Kansas City, Missouri

(Page 3 of 4)

Date Company Address New/Amend Rad Form Limit (mCi) JUses Comments
Amend 24
(amended in H-3 Any 1 Curie C-14 limit raised
August 30, 2005  Aptuit, Inc. 10245 Hickman Mills Drive entirety) Research and development as to2Ci
C-14 Any 2 Curies defined in 10 CFR 30.4, including
S-35 Any 20 animal studies.
1-125 Any 70
1-131 Any 30
July 17, 2007 Aptuit, Inc. 10245 Hickman Mills Drive Amend 25 H-3 Any 1 Curie
c-14 Any 2 Curies Research and development as Pam Barton
S-35 Any 20 defined in 10 CER 30.4 named RSO. L
1-125 Any 70 o Building released
1-131 Any 30 from license.
Amend 26
(amended in H-3 Any 1 Curie
January 23, 2008  Aptuit, Inc. 10245 Hickman Mills Drive entirety) _ Research and development as
C-14 Any 2Curies | ofined in 10 CFR 30.4
S-35 Any 20 o
1-125 Any 70 Clint Gregg
_ 1-131 Any 30 named RSO
April 8, 2008 Aptuit, Inc. 10245 Hickman Mills Drive Amend 27 H-3 Any 100 Curies
. Research and development as
C-14 Any 100 Curies - .
S35 An 1.5 Curies defined in 10 CFR 30.4 and | dli
Y ' radiosynthesis of radiolabeled ncreasea license
1-125 Any 70 B limits, added AUs,
organic compounds. Sealed
Ba-133 Sealed source 20 sources is in LSCs and added areas
Cs-137 Sealed source 90 microcuries ' of use.
May 1, 2009 Aptuit, Inc. 10245 Hickman Mills Drive Amend 28 H-3 Any 100 Curies
. Research and development as
C-14 Any 100 Curies ) .
. defined in 10 CFR 30.4 and
S-35 Any 1.5 Curies . . .
radiosynthesis of radiolabeled
125 Any 70 organic compounds. Sealed
Ba-133 Sealed source 20 sogurces s ianSCs ' Added rad
Cs-137 Sealed source 90 microcuries ) support rooms.
August 10, 2009  Aptuit, Inc. 10245 Hickman Mills Drive Amend 29 H-3 Any 100 Curies
. Research and development as
C-14 Any 100 Curies ) .
. defined in 10 CFR 30.4 and
S-35 Any 1.5 Curies ) ) ;
radiosynthesis of radiolabeled
125 Any 70 organic compounds. Sealed
Ba-133 Sealed source 20 so%rces is ianSCs '
Cs-137 Sealed source 90 microcuries ) Revised AU list.
November 17, 2009 Aptuit, Inc. 10245 Hickman Mills Drive Amend 30 H-3 Any 100 Curies
. Research and development as
C-14 Any 100 Curies - .
. defined in 10 CFR 30.4 and
S-35 Any 1.5 Curies . . .
radiosynthesis of radiolabeled
125 Any 70 organic compounds. Sealed
Ba-133 Sealed source 20 SO?,II’CES is ianSCs ’
Cs-137 Sealed source 90 microcuries ) Revised AU list.
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Table 1-1

Overview of Materials License No. 24-15595-01 and Amendments
Decommissioning Plan
Aptuit, LLC, Kansas City, Missouri

(Page 4 of 4)

Date Company Address New/Amend Rad Form Limit (mCi) [Uses Comments
June 9, 2010 Aptuit, Inc. 10245 Hickman Mills Drive Amend 31 H-3 Any 100 Curies
. Research and development as . .
C-14 Any 100 Curies - . Revised AU list,
. defined in 10 CFR 30.4 and
S-35 Any 1.5 Curies ) ) ] added the Rad
radiosynthesis of radiolabeled
1-125 Any 70 : Waste Storage
organic compounds. Sealed A
Ba-133 Sealed source 20 sources is in LSCs Area (the Hill),
Cs-137 Sealed source 90 microcuries ) removed LSC.
February 11, 2011  Aptuit, Inc. 10245 Hickman Mills Drive Amend 32 H-3 Any 100 Curies
. Research and development as
C-14 Any 100 Curies ) .
. defined in 10 CFR 30.4 and
S-35 Any 1.5 Curies . . .
radiosynthesis of radiolabeled
125 Any 70 organic compounds. Sealed
Ba-133 Sealed source 20 sogurces is ianSCs ' Added B2-195
Cs-137 Sealed source 90 microcuries ) pipe chase.
January 4, 2012 Aptuit, LLC. 10245 Hickman Mills Drive Amend 33 (I:-|-134 iny 188 gur!es Research and development as
o as A”y 15 C”r_'es defined in 10 CFR 30.4 and _
I—i25 A:y : 76”'65 radiosynthesis of radiolabeled Chanhge fm
Y organic compounds. Sealed ownership irom
Ba-133 Sealed source 20 sources is in LSCs Aptuit, Inc to
Cs-137 Sealed source 90 microcuries ) Aptuit, LLC |
April 9, 2012 Aptuit, LLC. 10245 Hickman Mills Drive Amend 34 H-3 Any 100 Curies
C-14 Any 100 Curies Changed
S-35 Any 1.5 Curies |Research and development as authorzed use of
1-125 Any 70 defined in 10 CFR 30.4 and S-35 and I-125 to
Ba-133 Sealed source 20 radiosynthesis of radiolabeled "in storage
organic compounds. Sealed incident to
sources is in LSCs. disposal".
Deleted
Cs-137 Sealed source 90 microcuries authorized users.
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Table 1-2

Aptuit Acceptable Surface Contamination Levels
(based on NUREG-1556, Vol. 11)*
Decommissioning Plan
Aptuit, LLC
Kansas City, Missouri

Nuclide Average®"® Maximum? ° Removable®®

*H, Mc 5,000 dpm/100 cm? 15,000 dpm/100 cm? 1,000 dpm/100 cm?

% As used in this table, dpm (disintegration per minute) means the rate of emission by radioactive material
as determined by correcting the counts per minute observed by an appropriate detector for background,
efficiency, and geometric factors associated with the instrumentation. For example for **C, using
published efficiency for a PGM detector (5%) with a 15 cm? probe and a background count rate of 40
cpm, itis possible to detect <5000 dpm/100 cm? with the probe stationary and <13,000 dpm/100 cm?
while scanning. Under these conditions, a reading of 2X background is approximately 5000 dpm/100 cm?.

® Measurements of average contaminant should not be averaged over more than 1 square meter. For
objects of less surface area, the average should be derived for each such object.

° The maximum contamination level applies to an area of not more than 100 cm?.

4 The amount of removable radioactive material per 100 cm? of surface area should be determined by
wiping that area with filter or soft absorbent paper, applying moderate pressure, and assessing the
amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When
removable contamination on objects of less surface area is determined, the pertinent levels should be
reduced proportionally and the entire surface should be wiped.

! Aptuit Radiation Safety Program Manual, March 2008
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Table 1-3

Summary of APl Scoping Survey

Decommissioning Plan

Kansas City, Missouri

Aptuit, LLC

Total (dpm/100 cm?)

Removable *H (dpm/100 cm?)

Removable **C (dpm/100 cm?)

Location Min* Max Average® Min Max Average Min Max Average
Interior hood surfaces -9.5E2 | 4.0E6 7.4E5 0 6.1E4 7.2E3 150 2.4E5 4.8E4
Sinks -2.9E3 | 5.8E5 1.2E5 8 2.7E4 3.2E3 73 2.6E5 3.7E4
Lab bench & tables -4.8E3 | 4.9E4 9.7E3 0 2.1E3 240 9 6.7E4 9.5E3
Floor -9.5E2 | 5.6E5 3.7E4 0 250 36 8 7.5E3 1E3
Wall & door knobs -4.8E3 | 2.9E3 -1.1E3 0 74 13 0 1.4E3 120
Overhead -2.9E3 | 1.1E5 7.7E3 0 9.4E3 1.3E3 0 1.2E4 1.6E3

! Negative numbers indicate a measurement below the material background measurement.
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Table 8-1

Summary of Survey Units for Aptuit Decommissioning
Decommissioning Plan

Aptuit LLC
Kansas City, Missouri

Impacted Area Preliminary Class Survey Unit Justification Floor Area Characterization Data Scope of D&D
ft* (m?)
B3-298 Class 1 SU1-B3298 Although existing contamination levels on the | 612 There are two documented incidents in B3-298 that Remove/decon contaminated
casework and floor are below the DCGLs, (57) resulted in C-14 contamination or the further spread of casework and flooring from the

those items will be removed or deconned for
ALARA purposes. Since remediation is being
performed this area will be classified as a Class
1 area.

contamination on a lab bench and a section of the floor.
Fixed contamination levels of 100,000 dpm/100 cm?
were noted from the first spill. The second incident was a
release of water into the contaminated area, which
resulted in removable contamination levels of up to
8,000 dpm/100 cm?. These areas are marked as
contaminated, and there is no known contamination
outside of these areas.

Routine monthly contamination surveys were performed
prior to August of 2008. Since that time, the laboratory
has not been used for radioactive material studies and
has been moved to a semiannual frequency for
contamination surveys. Results of routine surveys are
consistently below the action limit of 200 dpm/100 cm?
for removable H-3 and C-14.

Radionuclides: H-3 and C-14. Only contamination found
is C-14 in spill area.

Spill area: Max removable - 8,000 dpm/100 cm?
General area: Removable <200 dpm/100 cm?

spill area. Survey newly exposed
surfaces and remediate as
required. Establish reference grid.
Design and perform
characterization survey to meet
FSS DQOs.




Table 8-1

Summary of Survey Units for Aptuit Decommissioning
Decommissioning Plan

Aptuit LLC
Kansas City, Missouri

Impacted Area Preliminary Class Survey Unit Justification Floor Area Characterization Data Scope of D&D
ft* (m?)

B2-API Class 1 SU1-B2GMP Remediation 3222 Laboratories B2-155 through B2-179 comprise the Survey and remove all materials,
(floors & walls to 2m) (155-164) (299) radiosynthesis suite for APl. Routine operational surveys | instrumentation, and equipment
Walls above 2m will be for removable contamination reveal that there is low- from the area.
characterized to SU1-B2165 level H-3 and C-14 surface contamination throughout the
determine if they laboratory, but it is generally maintained below 2,000 Wipe down work surfaces and
should be: included in SU1-B2166 dpm/100 cm? removable. Routine survey areas include clean debris and visible
the Class 1 survey floors, hood sashes, hood hand wheels and ledges, and contamination from fume hoods.
units, set up as Class 2 SU1-B2AE miscellaneous equipment.
survey units, or not (167/167A/170) Remove and characterize all

impacted.)

Biased scoping surveys were performed on December
15, 2011. This survey included assessment of total and
removable contamination levels on internal hood
surfaces, hood ledges, floors, walls, tables, sinks, and
ceiling tiles. Direct measurements were made with a with
a Pancake Geiger-Mueller (PGM) detector. The highest
average C-14 contamination levels (direct
measurements) of 7.4E5 dpm/100 cm” and 1.2E5
dpm/100 cm? were found on internal hood surfaces and
in sinks, respectively. The highest average removable
levels of H-3 and C-14, 7.2E3 dpm/100 cm? and 4.8E4
dpm/100 cm?, respectively, were found on internal hood
surfaces. Similar removable contamination levels were
found in the sinks.

Average C-14 levels on hood surfaces, sinks, lab benches,
floors, and overhead were areas above Aptuit’s
acceptable surface contamination level for total activity.
Only the walls had average C-14 contamination levels
below Aptuit’s limits.

Average removable H-3 contamination levels on hood
surfaces, sinks, and overhead areas exceeded the Aptuit
acceptable surface contamination level. Average
removable C-14 contamination levels on hood surfaces,
sinks, lab benches, and overhead areas exceeded
Aptuit’s limits.

Radionuclides: H-3 and C-14.

Characterization for FSS design cannot be completed
until remediation has been completed.

storage cabinets, freezers, wall
cabinetry, bench tops and tables
for disposal. Items less than
release criteria will be disposed as
construction debris. Items greater
than release limit will be disposed
as rad waste.

Remove and characterize p-traps
and strainers associated with sinks
in the fume hoods.

Disconnect, remove, characterize,
and dispose exhaust hoods and
ductwork.

Characterize and remove floor
covering for disposal

Establish reference grid.
Characterize room surfaces
(Evaluate whether it makes sense
to combine characterization and

final status surveys).

FSS plan & FSS survey.




Table 8-1

Summary of Survey Units for Aptuit Decommissioning
Decommissioning Plan

Aptuit LLC
Kansas City, Missouri

Impacted Area Preliminary Class Survey Unit Justification Floor Area Characterization Data Scope of D&D
ft* (m?)
B2-103A (Incinerator) Class 2 SU2-B2 Elevated levels have been noted but attributed | 217 Radioactive wastes containing H-3 and C-14 were burned | The incinerator, along with the
(103A/112/116/117/119) to NORM. Area is used for rad waste (20) in an on-site incinerator until 2005. The incinerator was associated ductwork, filter, and
packaging so low levels of contamination are vented through a dedicated stack, which was left in place | stack, will be removed and
possible. when the incinerator was removed from service. B2- disposed of appropriately. The
103A contains the incinerator and is also currently used incinerator and components will
for accumulation of radioactive waste. Surveys be surveyed for waste
performed indicate elevated readings (up to 5,000 characterization purposes. It is
dpm/100 cm” total) on the refractory lining of the anticipated that the incinerator
incinerator attributable to naturally occurring radioactive | will be characterized as
material (NORM) in the fire brick. Removable radiologically contaminated waste
contamination surveys were performed in the and disposed of accordingly.
incinerator burn chamber, in the stack and blower access
ports, and on the concrete pad underneath the stack Prior to removal of the incinerator,
access port. All results were below 50 dpm/100 cm?. An the incinerator will be prepared by
ash sample from the burn chamber was collected and blanking or sealing all openings in
analyzed in 2006. All results were below the sample the incinerator and the attached
specific minimum detectable concentrations) of 0.078 pipe, instruments, and equipment.
picocuries per gram (pCi/g) H-3 and 18 pCi/g C-14. A section of the south wall of B2-
Additional ash samples have been collected from the 103A will be removed to provide
bottom of the stack and have been analyzed for H-3 and | access to move the incinerator out
C-14 (H-3 8.74 pCi/g; C-14 4.35 pCi/g) of the building using a heavy duty
forklift or crane.
Radionuclides: H-3 and C-14.
After the incinerator has been
removed, the floor area under
Characterization for FSS design cannot be completed where it had been located will be
until waste packaging activities cease and incinerator is cleaned and surveyed. Any
removed. residual contamination will
deconned by cleaning or removal.
Establish reference grid. Design
and perform characterization
survey to meet FSS DQOs.
B2-112 Class 2 SU2-B2 Potential for contamination during 869 B2-112 contains the high-efficiency particulate air The HEPA filters will be
(103A/112/116/117/119) | exhaust system removal. (81) (HEPA) filter system (supply and exhaust) that removed utilizing the bag-

services the APl radiosynthesis area. The exhaust
system is active and will remain so during some
decontamination and decommissioning (D&D)
efforts in the API area. The exhaust system prior to
the exhaust HEPAs is contaminated but it has not
been characterized. Contamination levels in the
ductwork and stack beyond the HEPA filters have
not been assessed.

in/bag-out system and will be
disposed as radioactive waste.

The HEPA filter housing will be
disassembled with hand tools
or power tools, as necessary.
Open ends of the housing will
be covered with plastic




Table 8-1

Summary of Survey Units for Aptuit Decommissioning

Decommissioning Plan

Aptuit LLC
Kansas City, Missouri

Impacted Area

Preliminary Class

Survey Unit

Justification

Floor Area
ft* (m?)

Characterization Data

Scope of D&D

Radionuclides: H-3 and C-14.

Characterization for FSS design cannot be
completed until the HEPA system has been
removed.

sheeting. The HEPA filter
housing will either be
decontaminated or disposed of
as radiological waste.

The duct connecting the HEPA
system, fans, and stack will be
disassembled, removed, and
surveyed for radiological
contamination. A fixative to
prevent removable radiological
contamination from becoming
airborne may be sprayed on the
interior surfaces of the duct
sections prior to removing each
section. Any ductwork with
suspect internal contamination
will have the ends wrapped and
taped.

Ductwork sections that do not
meet the release criteria will be
placed in the radiological waste
container for disposal.
Ductwork that does meet the
release criteria may be
disposed of as construction
debris.

The fans and stack associated
with the API exhaust system will
be removed and surveyed for
radiological contamination. The
open ends of the fans and
stacks will be covered with
plastic sheeting. If the fans and
stack sections do not meet the
radiological release criteria,
they will be placed in the
radiological waste container for




Table 8-1

Summary of Survey Units for Aptuit Decommissioning

Decommissioning Plan
Aptuit LLC
Kansas City, Missouri

Impacted Area

Preliminary Class

Survey Unit

Justification
ft* (m?)

Floor Area

Characterization Data

Scope of D&D

disposal. If the fans and stack
sections meet the release
criteria, they may be disposed
of as construction debris.

B2-116, 117, 119 Class 2 SU2-B2 Contamination above DCGLs or above Aptuit 740 These HP support areas include B2-119 (the RSO The final spaces to be
(103A/112/116/117/119) unrestricted release levels are not expected. (69) office, instrument and record storage), B2-116 liquid | decommissioned are B2-116,

scintillation counter (LSC) room and B2-117 (LSC 117, and 119. Survey and
waste storage). These areas are on the routine remove equipment, bench tops,
survey schedule. Results are consistently below tables, and cabinets. Establish
Aptuit’s acceptable surface contamination levels of | reference grid. Design and
5,000 dpm/100 cm? total activity and 1,000 perform characterization survey
dpm/100 cm? removable activity. to meet FSS DQOs.
Radionuclides: H-3 and C-14.
Routine survey results: <5,000 dpm/100 cm? total
activity; < 1,000 dpm/100 cm? removable activity
Characterization surveys for FSS design cannot be
completed into decommissioning activities have
been completed.

Rad Waste Storage Class 2 SU2-Hill Some contamination has been found on floor. | 1930 The waste storage building is an active area for Remove all equipment and

(The Hill)

(179)

staging and storage of contaminated equipment and
waste. Radioactive materials are packaged for
disposal in this building. Scoping surveys will be
performed in this building once waste and
equipment have been removed. No contamination
above Aptuit’s acceptable surface contamination
levels is expected.

Radionuclides: H-3 and C-14.

Characterization/FSS surveys will be completed
when equipment and materials have been removed.

materials. Perform biased
scoping surveys on building
surfaces to evaluate the need
for remediation. Decon
removable contamination and
remove any surfaces with fixed
radiological contamination
above the release criteria.
Establish reference grid. Design
and perform characterization
survey to meet FSS DQOs.




Table 8-1

Summary of Survey Units for Aptuit Decommissioning
Decommissioning Plan

Aptuit LLC
Kansas City, Missouri

Impacted Area Preliminary Class Survey Unit Justification Floor Area Characterization Data Scope of D&D
ft* (m?)
Dock 5 Class 3 SU3-B2 No contamination is known or expected to 298 Dock 5 is an active shipping and receiving dock servicing | After completion of D&D activities
(Dock5/B2 API Common) exist. (28) the B2 area. Radioactive materials shipped and received | that could impact the area:
at this dock are already packaged for transportation. Establish reference grid.
Scoping surveys will be performed in this area, although Design and perform
no contamination above Aptuit’s acceptable surface characterization survey to meet
contamination levels is expected. FSS DQOs.
Still in use.
Radionuclides: H-3 and C-14.
B2-APl common Class 3 SU3-B2 A spill occurred in this area but all survey 1762 Establish reference grid. Design
(Dock5/B2 API Common) results were below FSS DCGLs (164) Radionuclides: C-14 from spill. and perform characterization

survey to meet FSS DQOs.




Table 10-1

General Guidelines for Internal Dose Monitoring

Decommissioning Plan

Kansas City, Missouri

Aptuit, LLC

Nuclide Form Use Level’ Frequency Method
*H HTO and tritiated compounds |>100 mCi at one time W'th'r! 4 to 72 hours Urinalysis
following use
Monoxide >50 Ci° L
“c Dioxide >5Ci mllt;]\;\:]inzgélutgen hours Urinalysis
Compounds > 50 mCi°

The quantities also apply to the cumulative amount handled during a one month period.
2 Based on handling 25 times the ALI at one time or cumulative over 1 month.
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Table 10-2
Action Levels for Decommissioning Activities
Decommissioning Plan
Aptuit, LLC
Kansas City, Missouri

Action *H (dpm/100 cm?) ¢ (dpm/100 cm?)
Release of materials & <1000 removable <1000 removable
equipment <5000 average

<15000 maximum

Aptuit DCGLs 3.7E4 removable (°H & *C 3.7ES5 total
combined) 3.7E4 removable (°H & “C

combined)

NRC Screening DCGLs" 1.2E8 3.7E6

Consideration of additional >3E10 >6E8

radiological controls —

building surfaces

Consideration of additional >5E10 >1E9

radiological controls —
exhaust system

! Included for comparison. These building surface screening levels represent surface
concentrations of individual radionuclides that would be deemed in compliance with the 25
mrem/y unrestricted release dose limit in 10 CFR 20.1402.



Table 10-3

Instrumentation for D&D Activities
Decommissioning Plan

Aptuit, LLC

Kansas City, Missouri

Description

Application

MDC!

Scan MDC*!

Ludlum Model 2360 or 2221
Scaler/ratemeter with Model 43-
68 GFPD (with 0.4 mg/cm”

\Alindn\Al) oregt nvalent

Frisking, scanning and
static surveys for “c

<600 dpm/100 cm?

<2000 dpm/100 cm?

Ludlum Model 2360 or 2221
Scaler/ratemeter with Model 43-
37 GFPD (with 0.8 mg/cm?®
window) floor monitor or

Floor scanning for “c

<300 dpm/100 cm?

<1000 dpm/100 cm?

eqguivalent
A

Ludlum Model 3 Ratemeter with
Model 44-9 PGM or equivalent

Frisking and
contamination surveys

<4000 dpm/100 cm?

<12,000 dpm/100 cm?

Ludlum Model 177

Alarming Ratemeter with Model
44-9 PGM-or nqlli\/:\lnnf

Frisking and
contamination surveys

<4000 dpm/100 cm?

<12,000 dpm/100 cm?

Ludlum Model 19 microR meter
or equivalent

Exposure rate surveys

NA

NA

Packard TriCarb 2900 TR liquid
scintillation counter

Removable *H and **C
contamination

<30 dpm/100 cm®

NA

'Based on nominal background values of 60, 200 and 600 cpm for the 44-9, 43-68 and 43-37,
respectively. Scan speed is 1 detector width per second.
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Figure 8-1

Aptuit SO Decommissioning Fieldwork Schedule

ID [© [Task Name | Duration Week-1 |  Week1l | Week2 | Week3 [  Week4 | Week5 | Week6 | Week7 | Week8 | Week9 [ Week10 Week 11 Week 12 Week 13
1 E Laboratory D&D 35 days
2 E Ventilation System Removal 10 days |
3 E Fan & Stack Removal 10 days |
4 E Incinerator Removal 10 days |
5 E Characterization Surveys 10 days
6 D&D Fieldwork Complete 0 days ‘_
7 E Final Status Survey 15 days i
8 E FSS Fieldwork Complete 0 days ‘
Project: Aptuit SO Decommissioning Task Progress I Summary _ External Tasks l Deadline @
Date: January 13, 2012 Split e, Milestone ‘ Project Summary ﬁ External Milestone ‘

Page 1




Figure 9-1
Aptuit Decommissioning Organization Chart
Aptuit

Decommissioning Project
Manager

Aptuit QA Manager

Radiation Oversight
Committee

Aptuit EH&S Aptuit RSO

Project QA
Manager

D&D Subcontractor Waste Disposal
Subcontractor

Site QA/QC
Manager Project CHP

Site
Supervisor

Legend

Aptuit

RCT/Survey Techs Demo Subcontractor
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Subcontractors
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Appendix A

Radioactive Materials License



EX

UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION Ili
2443 WARRENVILLE ROAD, SUITE 210
LISLE, ILLINOIS 60532-4352

APR 0 9 2012

Clinton J. Gregg

Radiation Safety Officer
Aptuit, LLC

10245 Hickman Mills Drive
Kansas City, MO 64134

Dear Mr. Gregg:

Enclosed is Amendment No. 34 to your NRC Material License No. 24-15595-01 in accordance
with your request. Please note that the changes made to your license are printed in beld font.

Please note that this amendment only addresses paragraph 2 of your letter dated
January 13, 2012 and your letter dated March 29, 2012, the deletion of five authorized
users. Your decommissioning plan will be addressed in a future amendment.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or questions, please notify the U.S. Nuclear Regulatory Commission,
Region Il office at (630) 829-9887 so that we can provide appropriate corrections and answers.

In accordance with 10 Code of Federal Regulations 2.390 of the NRC's "Rules of Practice,” a
copy of this letter and its enclosure will be available electronically for public inspection in the
NRC Public Document Room or from the NRC’s Agencywide Documents Access and
Management System (ADAMS), accessible from the NRC Web site at
http://www.nrc.gov/reading-rm/adams.himl.

Sincerely,

Toye L. Simmons
Materials Licensing Branch

License No. 24-15595-01
Docket No. 030-08415

Enclosure: Amendment No. 34

Ve Phre.



MRC FORM 374 PAGE 1 OF _3 PAGES
U.S. NUCLEAR REGULATORY COMMISSION Amendment No. 34

MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1874 (Public Law 83-438), and Title 10,
Code of Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and
representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and
transfer byproduct, source, and special nuclear material designated below; to use such material for the purpose(s} and at the place(s)
designated below; to deliver or transfer such material fo persons authorized to receive it in accordance with the regulations of the
applicable Part(s). This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as
amended, and is subject to ali applicable rules, regulateons and orders of the Nuc!ear Regulatory Commission now or hereafter in effect
and to any conditions specified below. . S L T

Licensee. " : ': -'En 'accmdance':wi_tjj the letters dated
S R January 13, 2012 and March 29, 2012,

1. Aptuit, LLC 3. License number 24-15595-01 is amended in its

entirety to read as follows:

2. 10245 Hickman Mills Drive

4. Expiration date September 30, 2014
5. Docket No, 030-08415 E

Reference No.

Kansas Ci_ty;' ;vso 64134-0708

8.  Maximum amount that licensee may
__possess ‘at any one time under this
“license

Byproduct, source, and/or spemai 7. Chemical and/or physical form

nuclear matenal

.__E':':'EF‘i.y.dFogen-S o A .?100 curies

Carbon-14

> “SUlfur-35
 lodine-125

= Barium-133

" Cesium-137 =

Seaiedj_source (Model' No.:.
IND 1401)

;Seated source,

B :_'100 curies
C _.._'1.5 curies
D. 70 millicuries

E. 20 millicuries

.90 microcuries

Authonzed Use:

A. through B. Tobe used for research and devaiopm'ant as deflned ln 10 CFR 30.4, and for
S radiosynthesis of radloiabeled organzc chemlcals L

C.and D.- In storage incident to dtsposai

D. To be used in a Perkln Eimer Tricarb 2900TR liquid scintillation counter.

E. Tobeusedina Beckman Modei 1000 3801, or 6500 or equwalent I|qUId scintillation counter.

- '.:COND'IITIIQNS

Licensed material shall be used only at the licensee's facilities located at 10245 Hickman Mills Drive,

Kansas City, Missouri.

The Radiation Safety Officer for this license is Clint Gregg.




NRC FORM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 of 3 PAGES

License Number

24-15585-01

MATERIALS LICENSE Docket of Reference Number
SUPPLEMENTARY SHEET 030-09415

Amendment No. 34

12.

13.

14.

Licensed material listed in Item 6 above is only authorized for use by, or under the supervision of,
the following individuals and uses indicated:

Authorized User Materials and Use
Clint Gregg _ltems 6. E.and 6. F

Mike Marx, Ph.D. = ‘:’Hydrogen 3 and Carbon-14 for research and development and
s e radiosynthesis, and ltems B.E. and 6.F. ¢ .

John Goehl - . Hydrogen-3 and Carbon-14 for research and development and
Do T radiosynthesis, and ltems 6.E. and 6.F. S

Jim Wlndels Hydrogen-3 and Carbon-14 for research and development and ltems

B6.E. and 6.F.

The: Iicensee shall not use licensed material in or on human beings except as prowded otherwsse by
SpeCIflC condition of thls'fhcense S i

The licensee shall not use-illcensed ‘material in field appllcataons Where "otlwty is released except as

_prov;ded otherwise by spec;ﬂ COndltion of tnis llcense

. Sealed sources shall b :ted for Ieakage end/or contamination at ;ntervals not to exceed the
" intervals specified in the certificate of registration issued by the: u. S*}_Nuclear Regulatory '

o .. Commission under 10 _CFR 32. 210 or under equrvalent regulat:o" _'ian Agreement State. .. .

" In the absence of a certlflcate"frorn a trans ing that eaktest has been made, wzthm the
intervals specified in the certificate of registration. issued by | the U.S. Nuclear Regulatory

Commission under 10 CFR'32.210 or under equwalent regulatlons of an Agreement state, pnor to

the transfer, a sealed source recelved from another person shall not be put into use until tested and
B the test results recewed : ;

-:--_.-.=..-Sealed souroes need not be ieek tested if they contazn only hydrogen -3: or they contain only a
radioactive gas; or the half- life; of the isotope is 30 days or less; or they contain no moréthan 100
“microcuries of beta and!or gamma em;ttrng matenai or not m "than 10 m;crocunes of elpha
emittmg material. _ _ L S h

Sealed sources need not be tested rf tney are in storage and are not being used. However when
they are removed from storage for use or transferred to another person, and have not been tested
within the: requu'ed leak test interval, they shall be tested before use or transfer No sealed source
shall be stored for a penod of more than 10 years without bemg tested for Ieakage andfor
contamination. -

The leak test shall be capable of deteotmg the presence of 0. 005 imicrocurie (185 becquerels) of
radioactive material on the test sample If the test reveals the presence of 0.005 microcurie (185
becquerels) or more of removable contamination, a report shall be filed with the U.S. Nuclear
Regulatory Commission in accordance with 10 CFR 30.50(c)(2), and the source shall be removed
immediately from service and decontaminated, repaired, or disposed of in accordance with
Commission regulations.




NRC FORM 374A U.S. NUCLEAR REGULATORY COMMISSION PAGE 3 of 3 PAGES

License Number

24-15595-011
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-08415

Amendment No. 34

F.  Tests for leakage and/or contamination, limited to leak test sample collection, shall be performed by
the licensee or by other persons specifically licensed by the U.S. Nuclear Reguiatory Commission
or an Agreement State to perform such services.

G. Records of leak test results shall, e__kept m umts of mrcrocurses and shall be maintained for 3 years.

16. The licensee is authorized to hold radroactrve matenal W|th a physwal half-life of less than or equai to
120 days for decay-ln-storage before disposal in ordinary trash prowded

A. Before dtsposa! as ordmary trash, byproduct material shali be surveyed at the container surface
with the appropr;ate survey meter set on its most sensitive scale and with no mterposed shielding to
determine that its radioactivity cannot be distinguished from background. All radlatlon labels shall
be removed or obliterated. -

B. A record of each disposal permitted under this License Condition shall be retained for three years.
-+ The record must include the date of disposal, the date on which the byproduct material was placed
'-_---;_-:’rn storage, the radionuclides disposed, the survey instrument used, the background dose rate, the

dose rate measured at- the surface of each waste container, and the name of the individual who
«.._performed the drsposa T S s

17. f';The licensee is authorrzed 1

ransport licensed materral only in: accordance wsth the provisions of 10
'CFR Part 71, "Packagrng al e

Transportatlcn of Radioactive Mater;al--"

18. Except as speczfrcally Provzded oth'enrvzse in thrs frcense the ircensee shall conduct its program m :

3':_-i-any enclosures, listed below The Nuciear Re _ryi'C____nﬁmrssrons s regulatlons shall govern unless the
‘statements, representations, and pro 'edures in the‘hcensee s applrcatron and correspondence are more
;restrlctrve than the regulatrons : R S

A. Applications dated October 25, 2007 (Irmrted to the change |n the RSO and Attachment 5, "Facrllty
Dlagrams ") and Aprll’] 2008, and'- o : - _

B. Letters dated Aprrl 7 2008 Februaryz 2009 JuneS 2009_,‘Ju1y2 2009 March 29, 2010 May 21,
2010; June2 2010, October 8, 2010, January 21 2011 and October 20, 2011.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

pate  APR 09 2012 = \,.Jffe X

Toye L. Simmorfs.
Materials Licensing Branch
Region il
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Incident Reports



Incident in B3-298 on April 4, 2007



While working in B3-298 on April 4, 2007, I observed that the tubing connecting the UV
and BetaRAM detectors for instrument Q40003040 had become detached from the UV
detector and was hanging out over the floor. A drop of liquid was on the end of the
tubing and looked like it would soon fall. The tubing was reconnected to the UV detector
and the benchtop, cabinet, and floor in the area were surveyed. The lower left corner of
the cabinet and an area of the floor were found to be contaminated. The instrument had
not been used for sample analysis since December, but the components other than the
BetaRAM detector were calibrated February 28, 2007. Sometime after that calibration
the tubing must have detached.

The authorized user for B3-298, Andy Damon, was contacted and informed of the
situation. Following the survey of the area, the shoes of the analysts who most
commonly work in B3-298 were surveyed. All were found to have no more activity than
background. I attempted to clean the area using RadCon, but saw no decrease in the
activity. Using the survey meter, the contaminated area was taped off and labeled as
being radioactive. The analysts who most commonly work in B3-298 were informed to
avoid this area. The authorized user contacted the Radiation Safety Officer, Pam Barton,
and Kevin Tarwater to inform them of the situation.

It was surmised that the wax was most likely contaminated and attempts were made to
remove the wax using a small amount of acetonifrile and a solution of bleach. Neither
acetonitrile nor the bleach solution was very effective. The floor in front of the main
door for B3-298 was also surveyed to see if any contamination had been tracked out of
 the contaminated area of the floor. Only background was detected.

Report Prepared by Jessica Lowry April 5, 2007
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Radiation/Contamination Survey Report

CONTAMINAZION F RADIATION PROJECT NUMBER:

DATE:

e J32 0

TIME

1Y00

SURVEY REPORT /2 1) % W ¢\ /2 \@ M-\ COMPLETE: PAGE o OF
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Post-Decon Survey

B3-298 Casework/Floor Survey Survey # 0412071 4/12/20607 Total DCGL 1.86 Aptuit

Sample Reference Instrument Probe area  efficiency net dpm/100 o’ dpm/100 cm? dpm/100 e’
area description Locafion gross cpm bkgcopm  netcpm  Probe Model om’ cpmidpm  dpmy100 cm® 3 70E+06 5.00E+03 2.00E+03
N/A-LSC Backgroun 1 N/A N/A FVALUE! 43-68 126 0.0962 #VALUE! #VALUE! #VALUE! BVALUE!
Floor 2 14795 1322 146628 43-68 126 0.0962 120968 OK >RegGuide 1.86  >Apiuit limit
Floor 3 11422 1322 112898 43-68 126 0.0962 63141 OK >RegGuide 1.86 >Aptuit imit
Floor 4 1478 132.2 13458 43-68 126 0.0962 11103 OK >RegGuide 1.86 >Aptuit limit
Casework 5 14587 1207  14466.3 43-68 126 0.0962 119347 OK =RegGuide 1.86 =Apiuit imit
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Incident in B2 APl on November 2, 2008



a

ENVIRONMENTAL HEALTH AND SAFETY INCIDENT FORM

Description of Incident:

Potable water leak from reflux condenser in radio-lab resulted in the release of water
contaminated with *C and ®H. The spill was first identified by Hari Pennaka the morning of
November 2, 2008. He immediately reported a spill that covered the radio chemistry laboratories
B2-165, B2-166, B2-167, and B2-170 and was entering the hallway in the uncontrolled area.

Summary of Incident:

The spill was first identified by Hari Pennaka the morning of November 2, 2008. He immediately
reported a spill that covered the radio chemistry laboratories B2-165, B2-166, B2-167, and B2-
170. This spill migrated outside of laboratory B2-166 to the adjacent linoleum floor tiles and
carpeted cubicle area. The spill was a result of a hose, connecting tap water to a hot water bath,
becoming disconnected in a chemical hood. The hot water bath was unattended during this leak
and water flowed from the chemical hood. The spill resulted in approximately 300 gallons of
water being collected, and another approximate 110 gallons disposed of through the sanitary
sewer.

Personnel Involved:

Hari Pennaka was working alone the morning the spill was identified. Shawn Earll was the first
additionat person from API to respond and help with the clean up efforts. Shaw Environmental
personnel were also called to help clean up when the magnitude of the spill was fully identified.

Chemist Recommendation to prevent from Reoccurring:

Discussion with Marcello DiMare and John Goehl further identified that a portable recirculating
chiller will be used in the future. Metal hose clamps have also been identified as a more secure
connection.

Several deficiencies/opportunities were identified as a result of this incident.

Corrective Actions:
1. The use of portable recirculating chillers must be used after hours to
minimize the severity of this type of spill. Capacity is about 3 gallons.
2. Copper wire is not sufficient to maintain adequate connection for the tubing.
Metal hose clamps were purchased to ensure a tight fitting connection.

Preventative actions:

1. Process Hazard Review- Initiate formal system to review, identify and
mitigate known hazards and ensure correct project setup.
2. Projects that run outside of normal business hours will require inspection

of the operations at least hourly, or the use of some type of alarm
mechanism. This does depend on the severity of chemistry being
performed and may be required at a much shorter frequency.
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situations to check on personnel working alone.
Reviewed by:
Title Employee Signature Date
Supervisor John Goehl
RSO Clint Gregg
EH&S Kevin Tarwater
Director API Marcello DiMare




Supervisor Incident/Injury Report

G @

_Employee Invoivea Date Of Incident Date Of Statement Case Number

Hari Pennaka 11/01/08 11/21/08

Department Job Performed

RadioChemistry RadioSynthesis

Date Hired Time On Job

Sept 4, 2007 1 year 2 months

Time Of Incident AM.O P.M.[] Time Reported AM.O P.M.O

Sometime between 8pm (11/1) and 8am (11/2) 8:15am (11/2)

Person Injury Was Reported To

NA

Type Of Incident Water leakage-property damage (CNear Miss Cinjury CIProperty Damage OSpills)

Location of Incident
B2 Room 166 and out into Room 167 and hallway

Description of Incident (What Happened)
A reaction was started at 7 pm on Saturday (11-01-2008) using a water reflux condenser with copper wire to secure

the water hoses. At 8pm, all was secure and the chemist left for the night. The next morning at 8.15 am (11-02-2008)
the chemist found some water on the floors in the hallway and a lot of water on the laboratory floors. A hose had
popped off the condenser, resulting in the water leak onto floor of fume hood and out onto the lab floor. Clint Gregg
(RSO) was called and informed about the water leak. The water was mopped/vacuumed up by the chemist with the
help of Shawn Earll (Maintenance department).

Do You Know of any Other Witnesses? (Yesdd No[l) | Do You Know of any Injuries? (YesOO  No[J)
No No
If Yes, List Names

How Do You Think The Incident Occurred (Unsafe Condition Or Act, Root Cause)
Over tightening of the copper wire at the water hose connections led to the wire breaking sometime during the night.

At that point, the hose came off from reflux condenser and water leaked

Do You Know Of any Other Similar Incidents Occurring In The Past? (Yes[] NoD)
Yes, this is an incident that has happened infrequently over the years in organic chemistry labs.

How Do You Think This Couid Have Been Prevented?
Using hose clamps instead of, or in addition to the copper wire could ensure the hose stays secured. We can/will also use self-

contained recirculating chillers for overnight reactions (contains ~2 gallons of fluid).

a2
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EH&S INCIDENT REPORT FORM
Report all work-related injuries and illnesses to the Facilities EH&S Department as soon as possible.

In addition, report any incidents that could have resulted in an injury (near-miss) or caused significant
material damage.

The purpose of this report is to learn from the incident so that it does not happen again, not to assign
blame.

Name: Hari K Pennaka Job Title: Senior Scientist
Supervisor/Manager: .John Goehl Department: Radiochemistry-API
Type of Incident: Water leakage

Work-velated injury Work-related illness Near-miss incident X Materials damage
Date/Time of the incident: 11/01/2008 Location of the incident:Radiolab #166, B-2

Narrative description of the incident:
I started my reaction at 7 pm on Saturday (11-01-2008) using water reflux condenser with copper wire

to tighten water hose joints and I was inspected the experiment at 8 pm, seems everything was under
control and left it for overnight experiment. I left the place at 8 pm and came back next morning at
8.15 am (11-02-2008) and found some water on the floors in the hall way and lot of water on the
laboratory floors. I called Mr.Clinton Gregg (RSO) and reported about the water leak accident. I
cleaned up all the water in the hallway and laboratory with the help of Mr.Shawn Earll (Maintenance

department).

In your opinion, what was/were the root cause(s) of the incident? (e.g., condition or act that caused the incident)

Over tightening of the copper wire at the water hose connections led to the wire breaking sometime
during the night. At that point, the hose came off from reflux condenser and water leaked.

What corrective action(s) were taken or should be taken to prevent a reoccurrence of the incident?

Either using chillers (self contained cooling units) or employing hose clamps instead of copper wire
should prevent this kind of water leakage accidents in the future.

Report prepared by: Date:
Hari K. Pennaka 11-18-2008

Distribution: Facilities Environmental Health & Safety Department, Human Resources Office, Employee’s Supervisor/Manager

Created by Sue Wohlford
Created on 11/17/2008 1:55:00 PM

B Yuis




Incident in B3-298 on July 26, 2010



Page 1 of 1

Clinton J. Gregg

From: Clinton J. Gregg

Sent: Monday, July 26, 2010 9:13 PM

To: pamela.barton@aptuit.com; Kevin Tarwater
Subject: B3-298

The wipes of B3-298 following the DI water leak showed that there is loose contaminaiton under the bench in B3-298 (7-8K dpm
on wipe and assay of water absorbed by towels). Most of the water avoided this area, but water leaching back out is hot. |
changed the absorbent pads before | left and most of the water had stopped. Nothing in the mop water or further out on the
floor. The carpet on the other side of the wall showed a few spots, but no counts were detected. | will scan the area again once
everything dries out. There were two fans left in the room overnight to assist in drying the area.

12/1/2010










Page # 1
User: CLINDT

7/26/2010 3:27:00 PM QuantaSmart (IM) -~ 2.03 - Serial# 061925

Protocol# 2 - WIPES.lsa

Assay Definition-

Assay Description:

Assay Type: DPM (Dual)
Report Name: WIPE TEST
Output Data Path: C:\Packard\Tricarb\Results\CLINDT\WIPES\20100726 1511

Raw Results Path: C:\Packard\Tricarb\Results\CLINDT\WIPES\20100726:1511\20100726_

1511.results
Assay File Name: C:\Packard\TriCarb\Assays\WIPES.lsa

Count Conditions-

Nuclide: 3H-14C
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre—-Count Delay (min): 0.00
Quench Sets:
Low Energy: 3H
Mid Energy: 14C
Count Time (min): 1.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

Background Subtract: On - 1st Vial
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regions LL UL Bkg Subtract

A 0.0 12.0 st Vvial

B 12.0 156.0 1st Vial

C 0.0 0.0 1st Vial

Count Corrections-—

Static Controller: On Luminescence Correction: n/a
Colored Samples: Off Heterogeneity Monitor: n/a
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
A

B

C

Cycle 1 Results

S# Count Time CPMA  CPMB DPM1 DPM2 SIS tSIE MESSAGES /
Missing vial 1. ,é / W
2 1.00 13 14 32 16 28.86 369.72— BFs {
3 1.00 4 7 9 8 25.02  361.41— rsp 4 wtst
4 1.00 13 29 29 35  51.02 328.36 - jeap /mu‘-v" & Ly
5 1.00 846 6306 0 7809 56.00  322.71— gountc %
Missing vial 6. b
Missing vial 7. .
8 1.00 162 526 205 626 49.72  469.32 — wipt vndux L‘—ﬂk9/°\

9 1.00 62 - 173 92 206 44.29 441.63~




7/26/2010 3:27:00 PM

QuantaSmart (TM) - 2.03 - Serial$ 061825

Page # 2

Protocol# 2 - WIPES.lsa

10 1.00 . 51
11 1.00 1857
Missing vial 12.
Missing wvial 13.
14 1.00 13

133
6792

14

82
2362

24

157
8188

16

44.33 433.12
45.51 393.96

35.93 517.65

User:

CLINDT
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Incident in B2 API on September 20, 2011



Environmental Health and Safety
Incident Report

Near Miss Incident/Condition
Report

"It all about the people...
~..Working together to make a better workplace and improving our lives”

kevin.tarwater@aptuit.com; clinton.gregg@aptuit.com; jeff.brinkmever@aptuit.com

Name of person making report: Job Title: Number of Years at Aptuit:

Clint Gregg Radiation Safety Specialist II 15

Department:  AptuitSite Location: | Time of Incident:  Date of near miss

EH&S : - KCM 1 1600 ; incident/condition:
NearMisstype: " General Location at Site: (AreafLab

Incident or Room)

Condition Spill B2 outside B2-166

WHAT HAPPENED? Do your best to describe what happened or what condition is present.
Contamination found on the floor after moving a Cubic Yard box.

WHY DID IT HAPPEN? Thmkmg obJ ectlvely describe Why you think this happened

~Contamination on outside of lab trash or leaking trash container.
WHAT SHOULD BE DONE? Often we group these in categorles Please select any of the items from each
of the categories that you feel may have contributed to the occurance.

Equipment Material People ‘ Environment (it in)
[0 Arrangement O Placement OO Placement

O Use of Handling [J Process

[0 Maintenance L1 Process [0 Leadership

Please describe. :
Radioactive contamination found in the hallway outside of the radioactive laboratories after filling a CY box.

This was most likely caused by a leaking container. CG shoes were disposed of. Use more caution when
filling CY boxes and make sure that everything is in secondary containment.

EH&S 1eyeer/Comments: Date:
/& e éoazo Zo 4t
o ¥

Form



Incidents in areas previously released from radiological controls

B2-119
B2-112


Rick.Greene
Text Box
B2-119
B2-112


B2-119

John Stuhler /QKAN/Quintiles To Kevin Tarwater/QKAN/Quintiles@Quintiles, Mike
12/08/2004 08:34 PM Sturgeon/QKAN/Quintiles@Quintiles
cc Randy Press/QKAN/Quintiles@Quintiles
bee

Subject Notification of Radicactive Spill in B2-119

At approximately 4:30 p.m. on Wednesday, December 8, a radioactive spill ocurred during preparation of
a suspension dose formulation in the B2-119 Radioisotepe Lab. The formulation contained a total of 618

uGi "C-RA738. Most of the spilage was contained on the benchtop assay mat, but a portion was spified
on the floor with splashing on the adjacent cabinet doors. The spill areas were vigorously clea