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February 6, 2013

Re: University of Missouri’s response to U.S. NRC letter dated November 6™ 2012
(ML12312A095) concerning Pickard Hall Alternate Decommissioning Schedule (Mail Control No.
574562)

Dear Ms. Lipa:

This refers to your letter dated November 6, 2012. Enclosed are our responses to the requests for
additional information in regards to Pickard Hall Alternate Decommissioning Schedule. There were
several RAI’s we were able to provide responses at this time. However, as was discussed with Mr.
Lafranzo on January 14, there are several other RAI’s that we are requesting an extension for
responding too as MU is actively pursuing the relocation of Pickard Hall Faculty and Staff (PHF&S),
the museum operations, and the artifacts to facilitate additional characterization.

We believe our requests for these extensions are reasonable given that the extensions will enable us
to provide more informed responses due to the opportunity to complete a more detailed
characterization of Pickard Hall that will ultimately shorten the proposed timeframe of the original
alternate schedule request and help us determine if we need to ﬁle a new request as part of a Federal
Register Notice as was discussed with Mr. Lafranzo.

If you have any questions or concerns please contact me at (573)-882-0931 or
crawfordw@missouri.edu.

Sincerely,

“Jack Crawford

Radiation Safety Officer
Attachments
cC: J. Jones
S. Jurisson
M. Kotlas

S. Engelhardt
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UNIVERSITY OF MISSOURI’S RESPONSE TO U.S. NRC LETTER DATED NOVEMBER 6™, 2012 (ML12312A095)
CONCERNING PICKARD HALL ALTERNATE DECOMMISSIONING SCHEDULE FEBRUARY 6™ 2013

RAIl-01a: The licensee should provide specific dates for the proposed Alternate Schedule.

Response: MU is actively pursuing the relocation of Pickard Hall Faculty and Staff (PHF&S), the
museum operations, and the artifacts to facilitate additional characterization. MU therefore
requests an extension until December 2, 2013 in order to provide a complete response to this
RAI. We believe this is a reasonable request since this will enable us to provide a thoroughly
investigated plan that will ultimately shorten the proposed timeframe of the original alternate
schedule request.

Detail: This relocation will facilitate additional characterization of Pickard Hall and allow MU to
provide realistic dates for the proposed alternate schedule. MU hopes to move the PHF&S, the
museum operations, and the artifacts to other locations sometime near the end of 2013 or early
2014. This presumes there are no unforeseen complications with work that will need to be
completed in the new locations or in moving the artifacts. Once Pickard Hall is unoccupied and
empty of contents, MU can better assess the radiological status of the building.

If the NRC is unable to grant an extension until December 2, 2013, MU asks for approval to
provide periodic updates on progress with requests for extensions for additional time as
needed.

The RAIs, proposed plans, associated dates and reasons for the dates were discussed with Mr.
Mike Lafranzo per phone conference call on September 27, 2012.

RAI-01 b: The licensee should provide a description of how the University will begin planning for a
proposed schedule for the movement of artifacts located within the museum that would allow for the
start of decommissioning.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a complete response to this RAl. We believe this is a reasonable request since
this will enable us to provide a thoroughly investigated plan that will ultimately shorten the
proposed timeframe of the original alternate schedule request.

Detail: See response and details provided to RAI-O1la.




RAI-01 c: The licensee should demonstrate that conditions of Pickard Hall will not significantly
deteriorate and potentially cause a radiological hazard during the proposed Alternate Schedule

timeframe.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a complete response to this RAl. We believe this is a reasonable request since
this will enable us to provide a thoroughly investigated plan that will ultimately shorten the
proposed timeframe of the original alternate schedule request.

Detail: MU will continue to perform monthly radiological surveillances of Pickard Hall during the
time frame of this extension request. This will also include periodic monitoring of the building’s
physical condition by Campus Facilities (CF) staff and the Pickard Hall building coordinator
throughout that period. Any condition that would require modification to the building would be
coordinated between CF and Environmental Health and Safety (EHS) Radiation Safety (RS). Once
the building is unoccupied and empty of contents, a more detailed assessment of Pickard Hall’s
physical condition can be performed to provide a more complete answer to this RAI.

RAI-01d: The licensee should discuss the current decommissioning cost estimate and the potential for
increased decommissioning costs, if an Alternate Schedule is approved.

Response: A Decommissioning Funding Plan (DFP) dated May 2011, was submitted to NRC
representative Ms. Katie Streit on June 11, 2011. Pickard Hall is specifically addressed in Appendix C,
page C.16. The DFP has a conservative 25% contingency added to the calculated overall cost. The DFP is
reviewed every 3 years and is tied to our licensing renewal. If during the review periods costs are
projected to change significantly due to increased costs of fuel, increased waste disposal costs, or for
other economic or financial reasons, MU will re-evaluate the DFP to determine if the current cost
structure is still accurate or if adjustments are needed. A copy of the DFP is attached as Attachment 1 -
MU’s DFP, May 2011.




RAI-02a: The licensee should provide schematics for the ducts to demonstrate that removable
contamination does not have a pathway to areas where members of the public or occupation workers
are located.

Response: As stated in the response to RAI-0la, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

Detail: MU has been actively searching for schematics that would allow us to assess and
respond to this RAl more completely. The oldest schematics we have are from 1892 and while
they show some duct work and some airflow patterns, they do not specifically describe the
ducts in question. The other schematics we have located are from a large remodeling project in
1974 that changed the original design to a completely new HVAC system. These schematics do
not specifically address the old ductwork with the exception of one central duct on drawing A-2-
1 was to be “enclosed existing shaft with existing bricks”. See Attachment 2 — Various
Schematics of Ductwork for Pickard 1892 (2 drawings), and 1974 (5 drawings).

The only known and visible access to the original ductwork is in the restricted area of the attic.
MU does not permit access to those ducts without permission and involvement by EHS
Radiation Safety Health Physicists. No construction or demolition activities will be performed
that might impact these ducts without further assessment by MU or a qualified consultant in
coordination with the NRC. Current radiological surveys of accessible areas

RAI-02b: The licensee should develop, implement and maintain procedures to ensure members of the
public or occupation workers do not gain unauthorized access to the ducts within the walls without
authorization from the licensee's radiation safety program.

Response: MU requests an extension of 90 days until May 10, 2013 to submit a procedure to
address this and several other RAls. '

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions” to address this and several
other RAls. MU recognizes that PHF&S, Campus Facilities (CF) personnel and other applicable
staff will need to be trained on the new procedures once they are approved.

RAI-02¢: The licensee should provide documentation to show that the contamination will not migrate
from under the basement floor to areas where members of the public or occupation workers could be
exposed to radioactive material over the timeframe of the Alternate Schedule.
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Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

MU continues to conduct regular surveys of the basement areas to evaluate the condition of the
contamination and verify that the contamination remains fixed.

Detail: MU requests an extension to answer this RAI for the reasons stated in RAI-O1a. With the
building unoccupied and empty, the sampling of the basement floor areas will be more
complete and reliable and will prevent damage of the artifacts from temporary shifting and
relocation during the sampling.

RAI-02d: The licensee should demonstrate whether contamination under the soil has the potential to
impact the ground water, potable or not, in the area of Pickard Hall.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

RAI-02e: The licensee should develop, implement and maintain procedures to ensure members of the
public or occupation workers do not gain access to the contamination under the basement floor without
authorization from the licensee's radiation safety program.

Response: MU requests an extension of 950 days until May. 10, 2013 to submit a procedure to
address this and several other RAls.

_ Detail: As stated in the response to RAI-02b, EHS RS is currently developing a Standard
Operating Procedure (SOP) DRAFT number RSIP-DC-01.00 “Pickard Hall Radiological Status and
Restrictions” to address this and several other RAls.

MU has interim controls in place to control access to the impacted areas of Pickard Hall
including training of the PHF&S on these expectations. MU has also established additional
administrative controls by working with CF to place work restrictions for Pickard Hall into CF’s
maintenance work order software system “Maximo” so when CF prints out work orders for
Pickard Hall they get a notification message. That message is “CONTACT EHS RADIATION SAFETY



AT 882-5024 BEFORE WORKING ON ANY BLDG COMPONENTS TO INCLUDE CEILINGS, WALLS,
FLOORS, DRAINS, HVAC, FURNITURE MOVING, ETC.” The length of this message has been
developed to accommodate the character limit that is available in the system.

RAI-02f: The licensee should provide a detailed description of the workers in Pickard Hall who will be
considered occupational radiation workers and what training those individuals are to have received as
occupational workers. This includes current and future workers within Pickard Hall.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S) and museum operations. This will eventually result in
restricted access to the building by EHS RS to staff who are either fully trained as radiation
workers or are under the supervision of EHS RS. Please see Attachment 3a — “Radiation Worker
Training Status report for Pickard Hall 55555, for the list of PHF&S who have already been
trained as Radiation Workers using our current RS program and Attachment 3b — Radiation
Safety for new Radiation Workers at MU” which is the RW training outline tailored for them
with emphasis on Pickard Halls special conditions. As new graduate students or museum staff
are hired and begins work in Pickard Hall they will be trained by EHS RS. Radiation worker
training is conducted as part of the training program managed under the conditions of our
broad scope license. '

RAI-02g: The licensee should provide a description of what is meant by "invasive activities” and how the
licensee plans to control them in accordance with 10 CFR 30.36.

Response: MU uses the term “invasive activities” to mean an activity that may disturb building
surfaces such as drilling, scraping, etc. As stated in the response to RAI-02b, MU requests an
extension of 90 days until May 10, 2013 to submit a procedure to address this and several other
RAIS. ' '

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions” to address this and several
other RAls. '

RAI-02h: The licensee should provide a description of how and how often the licensee will inspect the
integrity of the encapsulant.

Response: MU uses an administrative authorization, identified internally as #55555, to conduct
monthly surveillances. During those surveillances we inspect the physical condition of the
encapsulant in Pickard Hall during our routine surveillances/monitoring activities and perform
surveys for fixed and removable contamination in all areas of the building.



RAI-02i: The licensee should provide a description of what actions the licensee will take if the
encapsulant is determined to be compromised.

Response: As stated in the response to RAI-02b, MU requésts an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions” to address this and several
other RAls.

The SOP will include the process for controlling areas where encapsulant has failed. It will also
include the process for: 1) re-applying encapsulate in cases where decontamination can be
accomplished by nonaggressive means; and 2) in cases where decontamination cannot be
accomplished but the area can be controlled and managed for the re-application of a secondary
encapsulant.

RAI-02j: The licensee should provide a description of the locations and periodicity of the routine
surveillance program that will be used for Pickard Hall.

Response: Please see Attachment 4 — Pickard Hall 55555 January 2013 inspection/survey
report. This report has several maps of the areas of Pickard Hall that we physically survey for
radiation levels and removable contamination. This surveillance includes the performance of
radiation level surveys at the microRem/hr level as well as ~40 removable contamination smear
checks which are counted on a sensitive alpha, beta proportional combination NAI gamma
counter with triggers for investigation at 200 cpm/100 cm2 for removable beta/gamma and 20
cpm/100 cm2 for removable alpha. MU alternates the locations surveyed by performing a
survey of the basement level in one month and a survey of the first and second floors in the
alternate month.

RAI-02k: The licensee should provide the type of instruments and capabilities of each instrument that
will be used to monitor the building.

Response: MU is using a Ludlum 14C survey meter with a GM pancake 44-9 probe for fixed
contamination level readings in CPM, and a Ludlum Model 192 MicroRem meter or simifar
instrument (Model 9DP) for the ambient radiation levels in uR/hr. The calibration sheets for the
most recently used instruments are attached. See Attachment 5 — “Calibrations sheets for most
recent used Ludlum’s used at Pickard”.



RAI-02I: The licensee should provide a description of why the listing of Pickard Hall on the National
Register for Historic Buildings affects conduct of decommissioning operations and how this effect will be
changed if the Alternate Schedule is granted or denied.

Response: The geographical area where Pickard Hall sits is listed on the National Register of
Historic Places as the “Francis Quadrangle Historic District”. Pickard Hall itself, however, is not
specifically registered as a national historic location. The statement that Pickard Hall itself was
listed as a national historic building was an error and we will remove it from future
correspondence.

RAI-02m: The licensee should describe how the conduct of decommissioning operations would affect
these activities which include, but are not limited to, operation of the museum; undergraduate,
graduate, and other instructional programs; current and future museum contracts; and museum
artifacts both in the basement and the upper floors storage and viewing areas. Additionally, the licensee
should provide an estimated timeline for the length of disruption during decommissioning activities for
each area,

Response: Please refer to the response to RAI-01a. MU anticipates that the relocation of
building occupants and contents will progress without unforeseen delays and should be able to
provide an update on how operations may be impacted and what a schedule for
decommissioning activities may look like by December 2, 2013.

RAI-02n: The licensee should provide legible copy of Attachment 1.

Response: Please see Attachment 6 — Original Attachment 1 - Pickard Hall Radon Monitoring
Results.




RAI-03a: The licensee should provide documentation that 400 ft2 did not collect a sufficient amount of
dust so that no correction was necessary for alpha shielding from dust loading.

Response: MU contracted Chase Environmental Group Inc. (Chase) to perform these surveys.
According to Chase, the large area wipes (LAW) are conducted as a qualitative measurement.
Since errors associated with LAWSs are large, accurate quantification in conventional units is not
feasible. The area of coverage was not accurately measured for each wipe, so results are
qualitatively reported as activity per wipe. The 400 ft’ area referred to in the report is an
estimate of the area wiped for the LAW covering the least area.

LAWSs are a simple method to provide qualitative removable activity data over large areas —
more than 3,000 disc smears would be required to cover an area of 400 ft>. LAWs are generally
more sensitive than disc smears because small amounts of removable activity that may be
present over large areas are concentrated on the oil impregn\ated cloth. LAW results were used
as inputs for evaluation of the need for further investigation of areas using disc smears.

Beta measurements that are less impacted by dust loading were also performed on LAWSs.

In summary, the LAW used by the consultant was a qualitative measure to indicate what level of
further evaluation would be required.

RAI-03b: The licensee should provide documentation regarding efficiency corrections for alpha shielding
from dust loading, if applicable.

Response: MU contracted Chase to perform the surveys referenced in this RAI. According to
Chase no dust loading corrections are made for LAWs as described above.

RAI-03c: The licensee should provide information that clarifies the statements in Section 9.2.2 in
relationship to Appendix F and Appendix G.

Response: MU contracted Chase to perform these surveys. According to Chase, the statement
regarding all measurements being less than twice background was in reference to outdoor GPS-
based gamma scans only. A new paragraph should have been started with the word
“subsequently”.

RAI-03d: The licensee should provide explanation of how the gamma scans noted in Appendix F and
Appendix G relate to dose rates and potential spread of contamination for those individuals who have
access to those areas.



Response: MU contracted Chase to perform these surveys. According to Chase, the Gamma
scans were used to identify areas with elevated surface exposure rates indicating that residual
radioactivity was present. Due to differences in building structural materials, geometry, and
other factors, variability is normal. At indoor locations with elevated exposure rates above the
normally expected variation, external dose rate-measurements were performed. Locations and
results of external dose rate measurements are presented in Appendix J and K. Dose rates are
compared to annual external doses and occupancy periods at each location in Appendix K.
Assessment of the potential for spread of contamination and internal exposures is based on
surface contamination measurements.

MU plans to further characterize normally inaccessible areas in coordination with the maving of
PHF&S, museum operations, and the artifacts permit. In the meantime MU is controlling
exposures by limiting access to these areas and monitoring personnel for external exposures.

RAI-03e: The licensee should provide documented training and/or survey procedures to ensure that
scanning techniques could achieve the scanning rates for the Ludlum Model 43-68.

Response: MU contracted Chase to perform these surveys. According to Chase, as part of the
initial project training session, all survey personnel completed practical training on survey
techniques, including scan rates. Scan rate training consisted of placing a strip of tape
approximately six feet long on the floor marked at every one-second interval (i.e., every 5 inches
for a scan rate of 5 inches per second). The survey technician then performed timed scans to
practice scanning at the desired rate. Survey technicians were assigned only one type of scan to
avoid variable scan rates (i.e., one technician performed all the alpha scans with a 43-37 probe
and another technician performed all the beta scans with a different 43-37 probe).

When the scan rate becomes less than about %4”/sec, it is increasingly difficult to attain a steady
scan rate. Therefore, at scan rates less of }.”/sec or less, scanning is performed by holding the
probe at a fixed location for the desired residence interval. For example, the 43-68 detector
width is 8.8 cm (3.5 in), so a scan rate of 0.2 in/sec equates to a residence interval of 17.3
seconds, therefore the surveyor would hold the detector in a fixed position and listen for an
audible increase in the count rate for a period of 18 seconds before moving to the next
contiguous location.

The 43-68 probe was only used to perform concrete surface measurements in conjunction with
concrete scarification at locations where vinyl tile had been removed (six locations with an area
of 1ft> each).



RAI-03f: The licensee should provide procedures or other documentation used to convert cpm (the
readout for a Ludlum 44-10) to pCi/g for Ra-226, Th232 and Unat.

Response: MU contracted Chase Environmental to perform these surveys. Since MU did not
perform these surveys, we did not conduct training on the survey procedure.

According to Chase, the correlation of cpm to pCi/g requires laboratory analysis of soil samples
or dose modeling. Modeling heavily depends on the geometry of the source term that cannot
be accurately determined within the limitations of this characterization effort. Footnote 8 in the
report clarifies that the referenced MDAs are from NUREG 1507 and are specific to the
geometry assumptions and survey parameters described in NUREG 1507. Because the source
term geometry could not be accurately determined, no attempt was made to determine a
correlation between activity concentrations and surface exposure rates.

MU plans to conduct further surface and subsurface characterization that will include laboratory
analysis of solid samples to more accurately determine activity concentrations.

RAI-03g: The licensee should provide Chain of Custody Procedure.

Response: The chain of custody procedure used by Chase is attached. Please see Attachment 7
— Chase Environmental Group, Inc - QAP 8.2 Chain-of-Custody Procedure.

RAI-03h: The licensee should develop, implement and maintain procedures on how the licensee will
ensure the proper control and encapsulation of those and any other areas where radioactive materials
are located. The procedures shall include appropriate encapsulation and control verification over time
and actions to be taken if encapsulation and/or control have been compromised. Contamination areas
identified both inside and outside of the building shall be considered.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

RAI-03i: The licensee should develop, implement and maintain training procedures for any and all
groups of individuals who have access to any area where residual radioactivity exists that have the
ability to compromise the encapsulation and/or control of areas. Contamination areas identified both
inside and outside of the building shall be considered.
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Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAIs.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

The final SOP will address the process to restrict access to areas of known contamination both
inside and outside of Pickard Hall. Note that all areas of known contamination are already
restricted as per other administrative controls and special conditions in the administrative
authorization, identified internally as #55555. Additionally, postings indicate that no one is to
enter or disturb any potentially contaminated surfaces without first contacting EHS Radiation
Safety (RS). MU Campus Facilities (CF), the museum director, and Pickard Halls' building
coordinator are aware of these restrictions and help to maintain the restricted access to those
locations.

RAI-03j: The licensee should develop, implement and maintain procedufes to limit the intrusion of
water into areas where residual radioactivity exists. ‘

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAIs.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

Different types of construction methods have been used in several renovations of Pickard Hall
over the years that have reduced the likelihood of water intrusion into the building. MU cannot
say with absolute certainly that a building of this age is completely protected against water
intrusion. The SOP mentioned above will address in more detail some of the steps that have
been taken over the years and the actions we plan to take should there be an intrusion of water.

RAI-03k: The licensee should develop, implement and maintain procedures regarding contingency plans
of water intrusion into areas where residual radioactivity exists. These procedures shall address
radiological analysis of water, contamination control and disposal of potentially contaminated water.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions” that will address this issue.
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RAI-03I: The licensee should develop, implement and maintain procedures to ensure unauthorized
individuals do not gain access to the Feeder or Steam Tunnels.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Details: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

The final SOP will address these procedures. Generally, all grated and door entrances to the
steam tunnel are securely locked and the keys are secured by Campus Facilities (CF) Energy
Management (EM). Additionally, the steam tunnels are equipped with security devices,
monitored remotely by CF EM, that sense and warn of the presence of an unauthorized person.
If an intrusion would occur CF EM would alert the MU Police Department (MUPD) who would
respond to the location of the nearest sensor and take appropriate action. The SOP will address
additional coordination with EHS should unauthorized individuals enter the steam tunnel near
the areas of Pickard Hall.

RAI-03m: The licensee should provide schematics of known and potentially contaminated drain and
sewer lines.

Response: A schematic with notes has been provided with this response. Please see
Attachment 8 — Sanitary and Storm Sewer line GIS Map for servicing Pickard Hall.

MU plans to perform additional assessments to determine active pipes and flow paths
associated with these sanitary and storm sewer pipes. As stated in the response to RAI-01a, MU
is actively pursuing the relocation of Pickard Hall Faculty and Staff (PHF&S), the museum
operations, and the artifacts to facilitate additional characterization. MU therefore requests an
extension until December 2, 2013 in order to provide a more complete response to this RAlL. We
believe this is a reasonable request since this will enable us to provide a thoroughly investigated
plan that will ultimately shorten the proposed timeframe of the original alternate schedule

~ request.

Detail: MU is aware of only one sanitary sewer (SS) line (shown in yellow on the map) that
originates from inside Pickard Hall and known to be contaminated. This is based on earlier
radiological surveys that identified elevated readings near the drain. This drain and a small run
of piping was filled in with concrete in a construction project in the 1990’s and rendered
dormant as part of an earlier water intrusion mitigation activity. The green lines on the
attached map are storm sewer runoff lines.

It is our understanding that originally the sanitary sewer line in room 27 started from a drain in
that room near the north wall and ran north under the building to tie into an east to west run of
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main sanitary sewer line transit. That east to west run of piping ties into other sanitary sewer
lines in Francis Quadrangle and continues on to the city of Columbia’s water processing plant.

The original northern sanitary sewer lines that ran from Pickard Hall to the first maintenance
man hole in the Francis Quadrangle were dug up and replaced in a large construction project in
the 1990’s that replaced nearly all of the old sewer piping around Pickard Hall including most of
the storm sewer lines.

RAI-03n: The licensee should develop, implement and maintain procedures to ensure unauthorized
individuals do not gain access to known contaminated drain and sewer lines.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

RAI-030: The licensee should develop, implement and maintain procedures to periodically verify
contamination from the steam tunnel, drains and sewer lines has not spread beyond the known
contamination confines.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls,

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.
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RAI-04a: The licensee should develop, implement and maintain procedures to address fire suppression
systems in those areas where residual contamination exists.

Response: Pickard Hall is not equipped with fire sprinklers. However, the building is equipped
with fire detection and fire extinguishers and should a fire occur we would coordinate the
response with the Columbia Fire Department. The Columbia Fire Department has several
stations and response to all fires on campus.

Detail: As stated in the response to RAI-01a, MU is actively pursuing the relocation of Pickard
Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate additional
characterization. MU therefore requests an extension until December 2, 2013 in order to
provide a more complete response to this RAL. We believe this is a reasonable request since this
will enable us to provide a thoroughly investigated plan that will ultimately shorten the
proposed timeframe of the original alternate schedule request.

RAI-04h: The licensee should provide analysis of potential onsite and off-site radiological contamination
and dose to members of the public if a fire were to consume areas where residual contamination exists.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

RAI-04c: The licensee should develop, implement and maintain training procedures for any and all
responders to an emergency within the building that could involve the release of radiological
contamination. (e.g. fire and police departments)

Response: We request the same extension to this RAl-04b above for the same reasons.

RAI-04d: The licensee should provide analysis of potential onsite and offsite radiological contamination
and dose to members of the public if a natural disaster were to occur (tornado, flood, earthquake, etc.)
and cause damage to the Pickard Hall in areas where residual contamination exists.

Response: As stated in the response to RAI-01a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request

14



since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

—j
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RAI-05a: The licensee should provide radiological evaluations of all areas above concerning fixed and
removable contamination.

Response: MU is actively pursuing the relocation of Pickard Hall Faculty and Staff (PHF&S), the
museum operations, and the artifacts to facilitate additional characterization. MU therefore
requests an extension until December 2, 2013 in order to provide a complete response to this
RAI. We believe this is a reasonable request since this will enable us to provide a thoroughly
investigated plan that will ultimately shorten the proposed timeframe of the original alternate
schedule request. \

RAI-05b: The licensee should develop, implement and maintain procedures for movement of any and all
furniture, mechanical equipment or any other item to address and/or identify any fixed or removable
contamination that may have resulted, either directly or indirectly, from such movement.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAIs.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

CF personnel who service Pickard Hall are aware that all activities that may impact existing
conditions must be coordinated with EHS RS. These restrictions are included in training and are
listed in the administrative authorization, identified internally as #55555. The work restrictions
for Pickard Hall have been inserted into the MU CF maintenance work order software system
“Maximo”. That message is “CONTACT EHS RADIATION SAFETY AT 882-5024 BEFORE WORKING
ON ANY BLDG COMPONENTS TO INCLUDE CEILINGS, WALLS, FLOORS, DRAINS, HVAC,
FURNITURE MOVING, ETC.” Note that this message has been developed to accommodate the
character limit that is available in the system.

RAI-05¢: The licensee should develop, implement and maintain procedures on how to control any fixed
or removable contamination, as identified from actions concerning RAI-05b, to ensure members of the
general publfic and occupational workers are not unnecessarily exposed to radiation and/or radioactive
material.

Response: As stated in the response to RAI-02b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number
RSIP-DC-01.00 “Pickard Hall Radiological Status and Restrictions”.

-END-

“;
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1.0 Introduction

The University of Missouri - Columbia (MU) is required by 10 CFR 30.35(a) to have a
decommissioning funding plan (DFP) for their Columbia, MO facilities operated under
NRC Broad Scope Type A license number 24-00513-32. MU contracted Chase
Environmental Group, Inc. (Chase) to perform an independent decommissioning cost
estimate and develop this DFP. Chase developed an order of magnitude cost estimate
based on review of facility design features, current/historical processes. and current
radiological conditions. This estimate is also based upon physical inspection of facilities,
interviews with MU personnel and Chase’s experience in performing and-estimating
decommissioning of similar facilities. As a major provider of facility decommissioning
services and as an independent radioactive waste broker, Chase possesses highly reliable
information on available decommissioning and waste processing options, and their
respective costs - this insight is incorporated into the decommissioning cost estimate.

This DFP provides the four components required by NRC’s financial assurance
regulations for licensees who use a DFP, as described in Appendix A.3.3, Submitting the
Required Documentation, of NUREG-1757, Volume 3, “Consolidated NMSS
Decommissioning Guidance, Financial Assurance, Recordkeeping, and Timeliness:”

A site-specific cost estimate for decommissioning (see Section 2). .

e A description of the means that will be used to adjust the site-specific cost .
estimate and associated funding levels periodically over the life of the facility (see ’
Section 3).

® A certification by the licensee that financial assurance for decommissioning has
been provided in the amount of the decommissioning cost estimate (see Section
4).

® An originally signed duplicate of the financial instrament that provides financial -
assurance for decommissioning (see Section 4).

2.0 Cost Estimate

The cost estimate is designed to meet the nine evaluation criteria contained in NUREG
1757 listed below:

1. The cost estimate meets the applicable regulatory requirements in 10 CFR.

2. The cost estimate is based on documented and reasonable assumptions.

3. The unit cost factors used in the cost estimate are reasonable and consistent w1th
NRC cost estimation reference documents. _

4. The cost estimate includes costs for labor, equipment and supplies, overhead and

contractor profit, sampling and laboratory analysis, and miscellaneous expenses

(e.g., license fees, insurance, and taxes).

5. The cost estimate applies a contingency factor of at least 25 percent to the sum of
all estimated costs.
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- 6. The cost estimate does not take credit for (a) any salvage value that might be
realized from the sale of potential assets during or after decommissioning or (b)
reduced taxes that might result from payment of decommissioning costs or site
control and maintenance costs.

7. The means identified in the DFP for adjusting the cost estimate and associated
funding level over the life of the facility and any storage or surveillance period is
adequate.

8. The cost estimate reﬂects decommlsswmng under appropriate facility condmons
(for a DFP, routine facility conditions should be assumed).

© 9. The cost estimate includes costs for all major decommissioning and site control
and maintenance activities specified in Section A.3, including (a) planning and .
preparation, (b) decontamination and/or dismantling of facility components, (c)
packaging, shipment, and disposal of radioactive wastes, (d) a final radiation

- survey, (e) restoration of contaminated areas on facility grounds (if necessary),
and (f) site stabilization and long-term surveillance (if necessary).

Cost estimates were developed using the guidance contained in NUREG-1757 Volume 3,
Appendix A.3 using conservative middle-of-the-road assumptions regarding the likely
extent and duration of remediation activities. Remediation is assumed to proceed to
unrestricted levels with an endpoint criterion of 25 mrem/yr based on the building
occupancy scenario of NUREG/CR-5512 for building structures or the residential
scenario of NUREG/CR-5512 for outdoor areas. The series of cost estimating tables
provided in NUREG-1757 were used to prepare the decommissioning cost estimate.

Regulatory aspects and staffing requirements are much different for the various types of -

facilities operated under the license. For clarity, separate sets of cost tables were -
developed for three broad categories of facilities and then summed to obtain the overall
level of ﬁnancial assurance required: ‘

* Group 2 facilities (research and medical labs, sealed source areas, radioactive
waste storage areas, and incinerator facilities) :

¢ Facilities with historical usage of alpha-emitting radionuclides

® Outdoor facilities

The assumptions and conclusions presented in this cost estimate represent Chase’s best
professional judgment based upon the information available. In performing this cost
estimate, Chase relied upon information obtained from facility personnel and publicly
available information. MU’s use of radioactive materials spans more than a century. As
such, there is uncertainty regarding the history in some areas. Uncertainty is offset in the
cost estimate by using conservative assumptions. MU is continuing assessments of
residual radioactivity in areas of historical usage to provide a more accurate basis for
estimating decommissioning costs. Several buildings at Sinclair Farm have been
surveyed for release for demolition and the Schweitzer Hall attic is currently being
characterized to plan replacement of the slate roof. Where limited information is
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available regarding radiological conditions, comservative assumptions were used to
estimate decommissioning costs. As facilities are more thoroughly characterized and
areas released, MU will revise the cost estimate as appropriate. It is expected that as
more information becomes available, the estlmatcd cost to complete decommissioning
will be reduced.

Facility Descriptions

Licensed activities are, or were, conducted within approximately 100 buildings and six
separate outdoor areas at the MU campus. The license typically supports approximately
180 authorized users and approximately 850 trained radiation workers in six different
categories of schools. Current authorized users by school are presented in Table 2-1.

Table 2-1 Number of Authorized Users by School

School AUs
Agriculture, Food & Natural Resources 51
" Arts and Sciences 20
Engineering 4
| Veterinary Medicine 25
School of Medicine 57
Research and Other | 15
No School ' 11
Total . 183

Facilities include medical research, hospital, physics, chemistry, geology, waste,
incinerator, farm, and disposal facilities. Facilities are sub-divided mto five types based
on unique characteristics specific to decomrmssmmng

' - Research and Medical Laboratories

e Areas with Historical Usage of Alpha—Emltung Nuclides
® Sealed Source Use and Storage Areas

* Waste Facilities ’

* Outdoor Facilities

Detailed descriptions of each facility type are provided below.

2. 1 1 Research and Medical Laboratories

The majority of work involving unsealed licensed matenal 1s in research and medical
laboratories. There are approximately 400 laboratories using radioactive materials at any
given time and usage is declining. The types of facilities included in the research and
medical laboratory cate gory are listed in Table 2-2.

Y-
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Table 2-2 Research and Medical Laboratory Summary

Facility’ ‘ Description Radionuclides
' ' Typically high energy beta and
: . . ' . . gamma emitting nuclides: all are
Medical Science Research .for dla'gr.lostlc and either short-lived (PET nuclides)
Research therapeutic medicine - . .
: or sealed sources with no history
of leakage
Plant Science RCSt?arch using plants for uptake Typically C-14
’ stadies
Life Science Research Researcl} involving cells, DNA,
enzymatic assays, blots, etc. v
Animal Sci Research involving animal Typically C-14, H-3, I-125, P-32,
Science metabolism, uptake, P-33, S-35, and short lived gamma
Research ‘ . . .
reproduction, etc. emitters as microspheres
Animal Science and | Research involving animals for
Physiology’ human use research applications ,
. . Physics and experimental Typically long lived beta-gamma
Physics and Chemistry | chemistry research emitters or sealed sources

Typical laboratory facilities have ventilated laboratory hoods for control of radioactive
and other hazardous vapors and dusts when necessary. Hoods are maintained at negative
pressure with face velocities appropriate for each hood design. Tempered outside air is
supplied from building heating, ventilation and air conditioning (HVAC) systems.
Laboratory air is exhausted through the fume hoods. Exhaust fans are typically located
on roof surfaces or in penthouse mechanical rooms: Typical laboratories are fitted with
stainless steel or composite material sinks. Wastewater drains connect to the city sanitary
system without treatment or retention. -All effluents meet the NRC concentration limits
of 10 CFR 20, Appendix B. Casework with utilities are provided for bench top
operations utilizing portable analytical equipment. A central vacuum system is typically
available for each building, but in some cases, portable vacuum pumps are used. Figure
2-1 shows a generalized, typical research laboratory layout.
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Figure 2-1 Typical Research Laboratory Layout

2.1.2 Areas with Historical Usage of Alpha-Emitﬁng Radionuclides
Two buildings on campus had historical use of uranium, radium and thorium; Pickard
Hall and Schweitzer Hall. Due to the restrictive screening values and the nature of
decommissioning facilities with dispersible forms of alpha emitting nuclides, these areas
are treated separately from other areas.’ :

! This category only includes usage from historical operations involving radinm and thorium sepmﬁon.
Research labs located in Schweitzer Hall that use or used tracer nuclides for research are captured in the
Research and Medical Laboratory category.

_ |
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Pickard Hall

Built in 1894 as a Chemistry Building, Pickard Hall is currently being used as the
Museum of Art and Archaeology, and houses the Department of Art History and
Archaeology. The building, located at 405 S. Ninth in the St. Francis Quadrangle area of
the MU campus, has a footprint of 8,400 square feet with approximately 24,600 gross
square feet of floor area over three elevations (not including the attic). The musewm is
located on the first and second floors, and the basement is used for storage of museum
artifacts. Additionally, faculty offices are located on the first floor and in the basement.
- The building is listed on the National Register of Historic Places.

The brick building sits on a stone and mortar foundation. Originally, the building had
wooden floors throughout, including the basement. The current basement floor is poured
concrete with tile and carpet coverings. It is suspected, but not known for certain, that
the concrete floor is original to the building and that the wooden floors were installed on
top of the concrete. Floors on the first and second elevations are primarily carpeted with
stone/ceramic tiled foyers and restrooms.. Interior walls are plaster and sheetrock.

In the early 1900s, a faculty researcher extracted and purified salts of radioactive .
elements from ores (extracted radium-226 from uranium ores), and conducted research
involving Th-232"daughters in basement laboratories until the 1930°s. From 1924-1951
Anatytical Chemistry moved to the second floor of Schweitzer Hall, leaving organic and
physical chemistry to occupy Pickard Hall until 1951, when physical chemistry moved to
a new addition at Schlundt Hall. In 1972, remaining chemistry operations were moved
from Pickard Hall, and the interior of the facility underwent a major renovation in 1974
to accommodate its current usage. This resulted in minor changes to the layout of the
basement. Some windows on the basement and first floors, and all windows on the
second floor have been covered on the inside to prevent ultraviolet damage to artifacts.
The entire ventilation system has been upgraded since the cessation of use of radioactive
materials; some original ventilation ducts remain, but are not in use. Original drains were
terminated at floor level and grouted or re-used (subsequently, the sanitary sewer line
from the building was removed and replaced with excavated soils re-used as fill). The
Museum of Art and Archaeology moved to Pickard in 1976.

Schweitzer Hall _ , A '
Schweitzer Hall is located on campus at 503 S. College Ave. Built in 1912, it is currently
home to the Department of Biochemistry. The building has a footprint of 8,000 square
feet, with approximately 24,000 gross square feet of floor area over three elevations, not
including the attic. It is brick faced with a slate roof and has sheetrock interior walls.

In 1913, portions of the Chemistry Department moved to Schweitzer Hall from Pickard
Hall and subsequently continued research involving separation of Ra-226 from uranium
ores. In 1960, the building underwent extensive decontamination for Ra-226, including
removal of drain pipes, and again in approximately 1979 to support renovation that
included roof decontamination, chimney removal, and rearranging the layout of walls.
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‘Subsequent verification surveys by MU staff did not reveal any residual radidactivity in
laboratories or classrooms, but did identify residual radioactivity in the attic and on the
roof. . _ ’

The north end of the Schweitzer attic is known to have been used to solidify and package
radioactive waste in the 1960’s. The unfinished attic consists of: a solid, poured concrete
floor; structural steel support beams added during remodeling for support of the roof
structure; wooden rafters, columns and beams overlaid with diagonal wooden roof
sheathing; numerous metal ventilation ducting runs; and a mixture of loose and rolled
insulation. The finished portion of the attic consists of an added (not original to the
building construction) 20° x 70° poured concrete pad, several electrical cabinets,
ventilation exhaust fans, and walls and ceiling covered in sheetrock. The roof consists of
slate shingles on sloped portions and a synthetic roofing material on the horizontal
portion. Gutters are constructed of copper or stone. Brick chimneys penetrate the roof
along with approximately 20 metal ventilation exhausts. There are also several old brick
ducts in the attic floor that are thought to be terminated fume hood exhaust ducts.

MU is currently planning to replace Schweitzer Hall’s roof surface and install a strobic
fan exhaust system. Residual radioactivity exists or is expected to exist on accessible
attic surfaces, inside brick ducts and chimneys, inside roof drains and on the top surface
of the original slate roof. The Schweitzer Hall attic is in the process of being .
characterized to support planning for roof replacement.

213 Sealed Source Use and Storage Areas

The majority of radioactive material possessed by MU is present in a few areas where
sealed sources of significant activity are used. These areas include the following sources:

e Tnstrument Calibration Source (0.58 Ci Cs-137)

e 10 CFR 35.400 Medical Sealed Sources (0.96 Ci, Cs-137), License Item D.

* Amersham X2016, 40666F, EON Corp 64-761 177 (~0.7 Ci, Cs-137), License
Item O

* Amersham/Searle in a Type X-92 Capsule (0.193 Ci Am-241), License Item Y

2.1.4 Waste Facilities

The 10,000 ft* centralized radioactive waste facility is located at 1710 East Campus
Loop, just south of Resource Recovery Center. The facility layout is presented in Figure
2-2. The facility is the consolidation center for disposal of all radioactive wastes and
mixed wastes. - Wastes are received, transferred for incineration, decayed, consolidated,
or otherwise prepared for shipment to off-site disposal facilities. Liquid wastes meeting
'NRC sewer disposal requirements are discharged to the sanitary sewer system via a drain
at the facility. ‘ -
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Wastes are shipped for off-site disposal via a waste broker approxunately annually.
Additionally, a small amount of legacy waste is stored in a 768 ft* storage building
adjacent to the Research Park Development Building.

Receiving/

Appeex., WX 2F Sygeooe. BV R U
Ot
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Ao, 2P X 58
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™ ]
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Figure 2-2 Centr.alized‘Lo'w Level Radioactive Waste Facility Layout

There are two incineration facilities on campus. The Campus Incinerator, a 12’ x 12 unit

- with two 6’ diameter, 12’ long chambers, is located at the EH&S Resource Recovery
Center and is used for incineration of low level radioactive waste, mainly H-3, C-14, but
also Cl-36, Ca-45 and other trace activities. The Veterinary Diagnostic Laboratory
Incinerator, a 20’ x 20’ unit with two chambers, is located at the Veterinary Diagnostic
Laboratory and was used for incineration of low level radioactive waste (mainly animal
carcasses) containing low levels of H-3, C-14 and short, lived beta-gamma emitting
isotopes.

Small amounts of waste may be stored in laboratories for short periods of time prior to
transfer to the radioactive waste facility. Also, liquid radioactive wastes meeting the
effluent sewer disposal criteria may be disposed to the city sanitary system. Room GL-
29 of the Main University Hospital Health Sciences Center is used for Decay-m Storage
(DIS) of short-lived medical waste.
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2.1.5 Outdoor Facilities
2.1.5.1 Sinclair Research Farm

The MU Sinclair Research Farm, located on 543 acres at South Sinclair Road
approximately 4.5 miles southwest of the MU campus, was historically used for
radioactive materials research, incineration, land disposal, and radioactive materials
storage. There are about 25 of the original buildings remaining on site. Most of the
remaining buildings were recently surveyed by MU staff with no elevated activity
detected. An incineration facility was demolished such that only the concrete pad
remains. The Missouri University Research Reactor (MURR) barn was historically used
to store contaminated items from the reactor facility, and a small area of contaminated
concrete was previously remediated in 2005. All buildings are assumed to meet release
criteria without remediation. Trace Analytical operated a for-profit analytical lab at
Sinclair and did not use dispersible forms' of radioactivity, but historically had a leaking
N-63 source.

Two lagoons of two units each are located on site. One lagoon has a potential for C-14
activity via buried piping from rinsing milk, urine, and feces from barn surfaces during
C-14 studies. Cl-36 was authorized at the site, but never used. Fields surrounding the
lagoons were occasionally sprayed with lagoon water. Lagoons are assumed to be
constructed with a compacted clay liner and berm by excavating the native topsoil to the
underlying clay and then excavating the clay to form the berms. A sediment layer in each
lagoon is assumed to be up to six inches thick.

Phase 1 of the Sinclair Farm characterization is currently being performed. Five Barns
and the Necropsy Lab Building have been surveyed for release and are awaiting
demolition, pending data validation. Sediment samples were collected at the discharge
points from building drains into the lagoon mentioned above and are currently being
analyzed by an outside laboratory for C-14, H-3 and gamma spectroscopy.

From 1967 to 1981, a 0.9 acre disposal site was used at Sinclair Farm for disposal of
wastes resulting from university research, principally medical research. LLRW consisted
primarily of scintillation fluids containing toluene, xylene or dioxane with low levels of
radioactivity (predominantly C-14 and H-3). Records indicate that 6,840 galions of
liquid waste with a total of 0.79 curies of activity were accepted and burned during the
active disposal period at the site. Solid wastes consisted of paper, plastic, animal bedding
and at least 90 large animal carcasses. There were 56 burials totaling 10,412 ft> of waste
containing 4.5 curies of activity (roughly 53% of the allowable burial limit as then
specified in 10 CFR 20.304) performed in trenches 12’ deep, 2’ to 4’ wide, and 5’ to 30’
long. A minimum of 4° of cover was compacted over the waste after burial. The low
level waste consists of mainly H-3 (85%) and C-14 (3.4%). Cows were slaughtered and
buried on site and met the requirements of 10 CFR 20.2005, “Disposal of Specific
Wastes” (0.05 pCi, or less, of H-3 or C-14 per gram of animal tissue, averaged over the
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weight of the entire animal). An -incincfator facility was constructed and operated after
closure of the burial site. The facility was subscquently dismantled and removed, leaving
only a concrete pad.

2.1.5.2 Hinkson Creek Waste Site

'The Hinkson Creek Waste Site is a 95" x 65 area up to 8> deep containing radioactive
waste buried from about 1964 to 1969 under 10 CFR 10.304. Existing records indicate
very low levels of relatively short-lived isotopic activity were buried (P-32, Ca-45 and
Se-75). :

2.1.5.3 South Farm Site

The South Farm site, located approximately four miles southeast of the campus, was
operated from 1967-1978 as an incineration and burial facility for chemical wastes from
the university’s laboratories. The original disposal area of 100’ x 50° was expanded to
200’ x 75’ in 1974. Wastes also included pesticides and herbicides, organic solvents,
acids, bases, explosives, and metals. Wastes included 772 gallons of scintillation fluids,
containing a total of 47 mCi of predominantly H-3 and C-14. The site was closed in
1978. Closure included implementation of various erosion control measures, including

. construction of surface-water diversion structures and the establishment. of vegetation on
the surface of the disposal area. :

Additionally, a study was performed in the early 1970s involving moles tagged with 100
pCi Co-60 pellets. All but one of the pellets were recovered in 1971. The lost pellet was
reported missing in July 1971 (nearly eight half-lives ago). After an exhaustive search
for the pellet over a five acre area, it was assumed the mole was either taken by a
predator, or burrowed deep enough to avoid detection of the source from the surface.
Considering the quantity and half-life of the pellet, this area is considered non-impacted
for decommissioning and no level of effort is captured in this cost estimate.

2.1.5.4 Bradford Farm

. The Bradford Research and Extension Center (BREC) is a 591-acre research farm located

. eleven miles from the campus. AmBe soil density gauges were placed into 20’ deep
tubes for soil density measurements. In 1973, there was also a C-14 plant uptake study
performed at the site inside a portable 72 cubic foot plastic enclosure. Plants were
exposed to 1 mCi of C-14 as CO, gas on four occasions. After the study, the plants were
removed and disposed as radioactive waste. .Because there was no history of leakage
from the AmBe sources and the Iimited scope of the plant uptake study, this area is
considered non-impacted for decommissioning.
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2.1.5.5 Sanborn Field '

Sanborn Field is located on campus and bounded on three sides by Rollins Street, College
Avenue and Bouchelle Avenue. C-14 was used for studies involving wheat. The wheat
was grown in two gallon containers in a greenhouse and then planted in a 25 square foot
area in plot number 10. The study was limited to a soil depth of seven inches and all
impacted soils were removed and disposed after the experiment. Due to the limited scope
of the study, it is assumed that the area meets the unrestricted release criteria and the
level of effort for decommissioning is assumed to consist of collection and analysis of
soil samples. -

2.1.5.6 Tucker Prairie

Tucker Prairie is a 160 acre research facility located about 16 miles east of Columbia
alongside Interstate 70 in Callaway County. In 1976, an experiment was performed to
study the carbon cycle in strip mines involving 2 uCi packets of C-14. After the study,

- all materials were removed and disposed as radioactive waste. Due to the limited scope

2.2

of the study, Tucker Prairie is considered non-impacted for decommissioning.

License History _
Facilities ‘operate under NRC Type A broad scope medical use license No. 24-00513 32,

Issued to the Curators of the University of Missouri, amendment 108 dated February 4,
2011 with an expiration date of January 31, 2014. Licensed material is authorized for

usage at the following addresses:

¢ The University of Missouri-Columbia, Columbia, MO campus, Columbia, MO

Ellis Fischel Cancer Center, 115 Business Loop 70 West, Columbia, MO

* Missouri’s Women’s and Children’s Hospital, 404 Keene Street, Columbia, MO

e Portable moisture density gauges may be used at temporary job sites anywhere in
the US under NRC regulatory jurisdiction

Licensed materials are used in the following general ways:

®* Medical procedures permitted by 10 CFR 35.100, 10 CFR 35.200, 10 CFR
35.300, 10 CFR 35.400

Diagnostic and medical use of sealed sources permitted by 10 CFR 35.500
Research and development as defined in 10 CER 304

Instrument calibration

Student instruction

Sample analysis

Sealed sources for calibration and moisture/ density measurements

Sealed sources for medical and veterinary medical brachytherapy

Depleted uranium for shleldmg
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23

2.4

- e Waste storage, decay and processing; including wastes from other licenses issued
to the Curators of the University of Missouri

Sealed sources for medical radiography in humans

Ra-226 possession incidental to decommissioning activities

Disposal by incineration

Transport of licensed material

A copy of the current radioactive materials license is provided as Appendix A.

Previous Decommissioning

The NRC concurred with release of the Sinclair Farm Waste Site and Hinkson Creek
Waste  Site for unrestricted use in a letter dated August 7, 1997 to Susan Langhorst -
(RSO). Therefore, no level of effort for decommissioning is captured in this cost
estimate.

Radiological Status of Facilities -

During operation, accessiblé building surfaces are maintained less than 200 dpm/ 1 00cm?®
removable surface activity. All radioactive materials entering and exiting the site are
packaged for shipment according to DOT and IATA requirements. Personnel that enter
areas containing dispersible radioactive materials are required to wear appropriate
personal protective equipment and monitor themselves for skin/clothing contamination
upon exit. Facility personnel conduct routine periodic surveys, which are performed by
researchers and radiation safety personnel. Laboratory closeout procedures are used
when authorized users cease possession and use of radioactive materials. Uncontained
radioactivity in volatile forms is confined to ventilated hoods.

There are several locations with known residual radioactivity that must be remediated in
order to achieve unrestricted release. The radiological status of each type of facﬂlty is
described below.

MU is continuing to make progress accomplishing thorough characterization of indoor
and outdoor facilities in a phased approach. For example, MU is currently collecting
radiological information at Sinclair Farm buildings, Schweitzer Hall attic, Sinclair Farm
lagoons, and outside grounds around the MURR Barn. :

24.1 Research and Medical Laboratories

Research and medical laboratories are assumed.to contain low levels of residual
radioactivity with removable contamination less than 200 dpm/ 100cm?® as demonstrated
by routine survey results. Small, discreet areas of elevated activity on building structural
surfaces and in building ventilation, vacuum and drain systems are expected to exist, but
at levels less than the NRC Default Screening Values (DSVs). Laboratories are
authorized and closed-out with Radiation Safety Committee authorization as needed to
support research activities. Estimated decommissioning costs are mainly for planning,
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surveying, and reporting. Minor amounts of remediation are assumed for ALARA
purposes.

2.4.2 Areas with Historical Usage of Alpha-Emlttmg Radmnuclldes

" Two buildings have known residual radloactwlty above NRC DSVs from h1storlcal work
mvolving the separation of alpha-emitting radionuclides from ores containing uranium
and thorium, Pickard Hall and Schweitzer Hall.

Pickard Hall

Pickard Hall was characterized for residual radloact1v1ty to the extent possible due to its
use as a museum. Characterization results indicate that the nuclides of concern are U-
238, Th-232 and their progeny (particularly Ra-226) and that low levels of residual
radioactivity exists in the following locations:

* On basement concrete floor surfaces that are covered with vinyl tiles. -

®  On concrete floor surfaces in basement mechanical rooms. These surfaces were
subsequently encapsulated with epoxy paint.

* In the steam tunnel feeder adjacent to Mechanical Room 15. The top foot of soil
in the steam tunnel feeder was removed and then geotextile and pavers were

- placed in the feeder.

® In buried drain lines under the basement floor.

* In a small inaccessible area under the stage in Room 106 — this area is also
detectable in the basement ceiling in Room 1B.
In a small area inside a wall in Room 213.

* In the attic on one small location on the floor and in open joist areas.

¢ Inside two brick ducts (assumed to be fume hood exhaust ducts) that are open in

_ the attic and likely extend to the basement.

® In soils immediately outside the northwcst corner of the building.

Characterization results are available in the Pickard Hall Characterization Survey Report
dated July 16, 2010

Schweitzer Ha]l
Areas of Schweitzer Hall are known to have or suspected of having elevated residual
radioactivity from operations similar to those at Pickard Hall in the following locations:

On attic concrete floor surfaces
On roof surfaces

Inside brick ducts and chlmneys
Inside roof drains '

Accessible ‘roof surfaces of Schweitzer Hall were characterized in 2010. The results are
available in the Schweitzer Hall Roof Survey Report dated March 3, 2010. MU plans to
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replace’ Schweitzer Hall’s roof. As part of the preparation for roof replacement, the -
University has initiated radiological characterization of attic surfaces and currently
inaccessible layers of roofing material.. Costs for removal and disposal of the roofing
materials are captured in this Plan.

2.4.3  Sealed Source Use and Storage Areas

Sealed source usage areas are not expected to contain residual radioactivity becaunse
sources are periodically leak checked and have never indicated leakage.
Decommissioning costs are captured for removal and d1sp0sa1 of sources and
verification/administration of leak test data.

2.4.4 Waste Facilities

Waste and Incinerator fac111t1es are assumed to meet the NRC DSVs based on routine
survey results. Decommissioning costs are mainly for disposal of existing waste as well
as planning, surveying, and reporting. Minor amounts of remediation are assumed for
ATLARA purposes.

_2.4.5 Outdoor Facilities

2.5

2.6

Outdoor areas have not been fully characterized, but are assumed to meet NRC release
criteria using a site-specific dose model. Minor amounts of remediation are assumed for
ALARA purposes. The level of effort for dose modeling assessments is captured in this
estimate. MU will continue to collect radiological information in outdoor. facilities in a
phased approach and update this DFP as appropriate. Inactive disposal sites and lagoons
are also impacted for chemical contaminants and regulated by Missouri Department of
Natural resources (MDNR) :

Radiological Release Crltena

Facility release criteria for unrestricted use are those of NRC 10CFR20 Subpart E.
Specifically, the facility will be surveyed in accordance with the guidance contained in
MARSSIM to demonstrate compliance with the criteria of 10CFR20.1402, “Radiological
Criteria for Unrestricted Use.” The criteria are that residual radioactivity results in a total
effective dose equivalent (TEDE) to an average member of the critical group that does
not exceed 25 mrem per year, and that the residual radioactivity has been reduced to
levels that are as low as reasonably achievable (ALARA).

Decommxssnonmg Groups

All indoor facilities, except Pickard Hall and Schweitzer Hall, are expected to be
decommissioned using the screening approach because it is expected that residual
radioactivity will be surficial (up to-a 1 cm depth). These facilities are expected to be
decommissioned as Group 2 under NUREG 1757: “Unrestricted Release Using Screening
Criteria; No Decommissioning Plan Required.” From NUREG 1757: “Group 2 facilities
may have residual radiological contamination present in building surfaces and soils.
However, licensees are able to demonstrate that their facilities meet the provisions of 10
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2.7

CFR 20.1402 (“Radiological Criteria for Unrestricted Use™) by applying the screening
approach dose analysis described in Chapter 6. Additionally, licensees in Group 2
typically possess historical records of material receipt, use, and -disposal, such that
quantifying past radiological material possession and use may be developed with a high
degree of confidence. Furthermore, these licensees have radiological survey records that
characterize the residual radiological contamination levels present within the facilities
and at their -sites. That is, they are able to demonstrate residual radiological
contamination levels without more sophisticated survey procedures (greater than those

‘used for operational surveys) or dose modeling. These licensees do not need to use site-

specific parameters or establish site-specific DCGLs in order to demonstrate acceptability
for release of their sites. For Group 2 facilities, a DP is not required, but licensees will
have to demonstrate that the site meets the screening criteria assumptions described in
Chapter 6. A DP is not required because worker cleanup activities and procedures are
consistent with those approved for routine operations, and no dose analysis is required.”

Pickard Hall, Schweitzer Hall, and outdoor areas are assumed to require site-specific
DCGLs and/or a dose model and will be decommissioned under a formal
decommissioning plan. This will require long (~ 1-2 yr) planning and regulatory review
times. These facilities are expected to be decommissioned as Group 4 under NUREG
1757: “Unrestricted Release with Site-Specific Dose Analysis and No Ground Water
Contamination; Decommissioning Plan Required.” From NUREG 1757: “Group 4
facilities have residual radiological contamination present in building surfaces and soils,
but the licensee cannot meet, or chooses not to use, screening criteria, and the ground
water is demonstrably not contaminated. The licensees are ablé to demonstrate that
residual radioactive material may remain at their site but within the levels specified in
NRC criteria for unrestricted use (10 CFR 20.1402, “Radiological Criteria for

. Unrestricted Use™) by applying site-specific criteria in a comprehensive dose analysis. A

site DP is required and should characterize the location and extent of radiological
contamination. The DP should also identify the land use, exposure pathways, and critical
group for the dose analysis.” '

- Nuclides of Concern

2.7.1 Research and Medical Laboratories - ,
Research and medical laboratories use tracers and short-lived imaging nuclides. After
considering quantities, locations of usage, and the impact of radioactive decay, the
nuclides of concern for these types of facilities are typically C-14 and H-3 that have very
high DSVs. However, survey design for this cost estimate assumes detection sensitivities
of 5,000 dpm/ 100cm? gross total beta activity and 200 dpm/100cm? gross removable beta
activity ‘to- ensure adequate costs are captured for beta-gamma emifting nuclides of
concern with more restrictive DSVs. Removable contamination analysis is assumed to be
pérformed by liquid scintillation counting.
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2.7.2 Areas with Historical Usage' of Alpha-Emitting Radionuclides

The nuclides of concern in Pickard Hall and Schweitzer Hall are natural uranium, natural -
thorium, and their progeny, particularly Ra-226. Solid samples at Pickard Hall indicate a
nuclide distribution of approximately 80% Ra-226 and 20% Th-232, and solid samples of
Schweitzer roof materials indicate a distribution almost entirely due to Ra-226 (>90%).

2.7.3 Sealed Source Use and Storage Areas _
Nuclides of concern for sealed source areas are Cs-137, Co-60 and Am-241. It may be
possible to decommission these areas after removal of sources without performing
surveys for residual activity. However, this cost estimate assumes that surface
contamination surveys are performed in these areas, but assumes no remediation is -
required. «

2.7.4 Waste Facilities -

Radioactive waste facilities could contain any of the nuclides used at any of the facilities.
Therefore it is assumed that facilities will be surveyed to demonstrate compliance with
the most limiting alpha and beta nuclides possessed on site (assumed to be Th-232 and
Co-60).

2.7.5 Outdoor Facilities :

The nuclides of concern for impacted outdoor areas are primarily C-14 and H-3.
Facilities that -have been historically released with NRC concurrence are classified as
non-impacted. The area around the MURR Barn is also impacted for fission and
activation products.

Derived Concentration Guideline Levels o

The Derived Concentration Guideline Level (DCGL) is the radionuclide-specific surface
contamination or volumetric concentration that could result in a dose equal to the release
criterion. DCGLy is the concentration hmlt if the residual activity is essentially evenly
distributed over a large area.

2.8.1 Research and Medical Facilities

DCGLs for research and medical facilities are assumed to be the Default Screening Value
(DSV) for the most limiting nuclide for a particular area. The NRC has published default
screening values in NUREG 1757 for commonly used radionuclides. The DSV for
unlisted nuclides can be calculated using NRC-approved DandD software under default
conditions of the building occupancy scenario. Research and medical laboratories are
assumed to use the C-14 DSV of 3.7E6 dpm/100cm®. However, survey design for this
plan assumes detection sensitivities of 5,000 dpm/ 100cm? gross total beta activity and
200 dpm/ 100cm?® removable activity to ensure adequate costs are captured for beta-
gamma emitting nuclides of concern with more restrictive DSVs than C-14.
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2.8.2 Areas with Historical Usage of Alpha-Emitting Radionuclides
Areas with a history of using -alpha emitting nuclides are assumed to have site-specific
DCGLs for surfaces and soils of outside grounds.

2.8.3 . Sealed Source Use and Storage Areas |

Sealed source areas are assumed to use a gross beta~gam1ria DCGL equal to the Co-60
DSV of 7.1E3 dpm/lOOcm and an alpha DCGL based on the Am-241 DSV of 27

[dpm/100cm?,

2.84 Waste Faclhtles

The radioactive waste facility is assumed to use a gross beta-ga.mma DCGL equal to the
Co-60 DSV of 7.1E3 dpm/100cm?® and a gross alpha DCGL based on the Th-232 DSV of
7.3 dpm/100cm?. .

2.8.5 Outdoor Areas

The nuclides of concern for impacted outdoor areas are primarily C-14 (DSV=12 pC]/g)
and H-3 (DSV=110 pCi/g). The area around the MURR Barn will also be impacted for
fission and activation products, so other beta-gamma emitter screening values will be
used as well. Site-specific DCGL:s are assumed to be developed for outdoor areas.

2.9 Equipment and Materials Release Limits
~ The release criteria specified in FC 83-23, “Guidelines for the Decontamination of
Facilities and Equipment Pror to Release for Unrestricted Use or Termination of
Byproduct, Source, or Special Nuclear Material Licenses” is assumed to be used for
- release of loose equipment and materials. o
2.10 Area Classifications

.For the purpose of decommissioning cost estimation, the guidance in NUREG—1575

“Multi-Agency Radiation Survey and Site Investigation Manual” (MARSSIM), was used
to divide the facility into areas with similar contamination potential based on results of
radiological surveys, radionuclides used, activities conducted and the potential for
tracking residual radioactivity: :

* Non-impacted areas (not surveyed) — medical and research laboratory building
structural surfaces above a two meter helght outside grounds, and building

exteriors.

® (lass 1 — areas with historical usage of alpha emitters, areas of known
contamination, and lagoon/disposal sites -

e Class 2 — medical and research Iaboratories with a history of radioactive materials
usage ' '
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® (Class 3 (buffer areas) - areas with no history of radioactive materials usage, but
bordering Class 1 and Class 2 areas, and sealed source storage areas with no
history of leakage.

* Building systems (ventilation, vacuum and drain systems) are not within the scope
of MARSSIM, but are assumed to be surveyed at each accessible inlet and ms1de
equipment. :

2.11 Cost Estimate Procedure _
‘Becanse of significant design, regulatory and operational differences, common
assumptions and thumb rules cannot be applied to all facilities in the same way.
Therefore, facilities have been grouped into three independent projects and separate cost
estimates are provided. for clarity of presentation. The three separate cost estimates are
summed to obtain the required level of financial assurance estimated for the license.
Facilities were divided into three categories in order to estimate costs: -

e Group 2 facﬂmes (research and medical labs, sealed source areas, radloacnve
waste storage areas, and incinerator facﬂmes)
Facilities with residual alpha radioactivity

® Outdoor facilities — disposal sites and farms

To estimate facility decommissioning costs, a bottom-up approach was used consistent
with the guidance provided in NUREG 1757. Specifically, a typical layout for each type
of facility was obtained and the principal features and equipment identified. The work
scope and activity sequence necessary to support unrestricted release of the facility was
then developed. A project schedule was created from the activity sequence and expected
duration of each task. Cost estimates are based on anticipated time-and-materials rates
for goods, labor and services necessary to complete the project.

Overall, conservative assumptions were made conceming the likely extent and duration
of necessary remediation activities. Remediation to unrestricted levels (i.e., the facility
could be released for any future use without restrictions) was assumed. This assumption
means there are no long term costs assoc1ated W1th site surveillance and monitoring
followmg decommlssmmng : :

Contammatlon present in each bu:lldmg was assumed to be limited to the portions of the
building posted and controlled as “radioactive materials” areas. In parucular
contamination was presumed not to be present beneath the concrete floors or walls or on
the roof or other external surfaces (except for Pickard Hall and Schweitzer Hall). Facility
restoration of Group 2 facilities is limited to patching a few openings on roof surfaces as
a result of removal of ventilation ducts and fans. Restoration of Group 4 facilities
includes only the restoration necessary to place the site in a safe condition (make
buildings weather-tight and back-fill excavations).
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Schedules of equipment, features and characteristics were developed for each category of
facility. The schedules systematically capture the size of each area and key features

- relevant to estimating decommissioning costs. The schedules for all facility categories
were then summed to a total facility schedule.

Labor estimates were derived from the expected work scope and a conceptual project

plan. A project plan was developed that detailed the sequence of tasks required to

decommission the facilities and terminate the radioactive material license. Crew sizes

were developed based on the numbers and locations of tasks to be performed. In addition

to the actual facility decontamination and decommissioning, labor estimates were made
_ for pre-planning activities and performing the final radiation survey. Since the assumed

endpoint of the decontamination effort was unrestricted release of the facility, there was
- no labor or other costs associated with long term site surveillance and maintenance.

Labor estimates for planning and preparation include time for document preparation,
decommissioning plan submittal to regulatory agencies, work plan development,
equipment procurement, staff training and mobilization. Pre-planning labor estimates
assume straightforward internal and external document, plan, and procedure reviews and
approvals. :

The duration of field activities for decontdminating and/or dismantling facilities was
. estimated based on the task sequence and project schedule. Crew sizes and number of
workers were limited to those that could be efficiently utilized in the field.

Radioactive waste estimates were based upon the volume and weight of equipment and of
material in the laboratories, storage areas, and supporting systems as well as waste
generated as a result of remediation of building structures and soils. The site is assumed
to have a waste storage inventory similar to that which would be on-site immediately
prior to a rontine waste shipment. For decommissioning purposes, installed equipment
with contamination levels expected to be in excess of release criteria was assumed to be -
disposed of as radioactive waste rather than being decontaminated and released. This is
due to the cost of labor required to decontaminate and survey equipment typically
exceeding the cost of disposal. However, costs are captured for decontamination of
equipment and surfaces that are below release criteria for ALARA purposes. ALARA is

- assumed fo mean removable contamination on surfaces is remedlated (NUREG-1757
Volume 2, Appendix N).

Estimates for the level of effort required for the final radiation survey were based on
previous experience with facilities of comparable complexity. “As . noted above, the
assumed endpoint for the facility is license termination and unrestricted release. This
implies that removal of all radioactive materials from the facility has been confirmed.
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Marketplace rates (including overhead and contractor profit) were obtained for each
element of the project including labor, materials, supplies, sampling, construction
activities, waste packaging, waste processing and disposal. The unit rates were extended
through the estimated quantities to determine total cost for each line item. Costs were
summed by each element of the project to determine subtotals by element. Element
subtotals were summed to total project cost.

Annual labor rates were estimated for the Project Manager, Health Physics Supervisor,
Foreman, Health Physicist, Shipper, Draftsman, Health Physics Technicians, Equipment
Operators, Laborers, and Administrative Assistant. Labor rates include base salary and
fringe benefits (e.g., vacation, health insurance, etc.). A rate of 50% was applied for
overhead costs, consisting of 18% for labor overhead, 15% for general and administrative
costs and- 10% profit. The base annual labor rate plus the overhead expenses was divided
by the number of workdays per year (taken as 260) to determme a “daily cost for each
- category of employee. '

Living expenses were taken from current allowable government per diem rates. For the
Columbia area, this is $129 per day. Project management and technical staff are paid the
daily living allowance since they are assumed to be from outside the local area.
Administrative and support staff are not paid a living allowance. The daily living
* expenses were multiplied by 7 days per week then divided by 5 workdays per week to
correctly incorporate living expenses into the daily rate. This is a variation from the
NUREG 1757 methodology in that NUREG 1757 format does not explicitly account for
hvmg expenses. .

The completed cost estimate schedules for Group 2 facilities are included in Appendix B.
The completed cost estimate schedules for alpha emitter facilities are included in
Appendix C. The completed cost estimate schedules for outdoor facilities are included in
Appendix D. The cost estimate summary tables are summed and presented in Section
2.15.

2.12 Project Overviews

.Facilities are expected to be decommissioned as three separate projects: Each project is
assumed to be performed by a third party, non-local decommissioning contractor that will
provide the qualified staff, on-site and off-site labor, materials and equipment needed to

" complete the project. The projects are assumed to be performed using the contractor’s .

Agreement State license under a reciprocal agreement with the NRC in order to capture

costs associated with reciprocity. The projects will be conducted according to the phases

described below. A detailed description of each phase follows.

* Historical Site Assessment (HSA) and Scoping Surveys

¢ Characterization
* Decommissioning Plan and Supporting Documents
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* Equipment and Material Removal / Decontamination
* Remediation of Building Structures and Soils of Outside Grounds
® Waste Disposal ,
* Final Status Surveys and Report

Each of these project elements are described below.

2.12.1 Historical Site Assessment

The purpose of the HSA is to determine the current status of the site including potential,
likely, or known sources of radioactive contamination by gathering data from various
sources. This data includes physical characteristics of the site as well as information
found in site operating records, including radiological surveys. A records review will
include: radioactive materials licenses, license applications, amendment requests,
Radiation Safety Committee meeting minutes, radiological surveys, radionnclide receipt
and distribution records, radioactive waste records, incident reports, decommissioning
records, facility renovation records, blueprints, plans and design specifications.

- Personnel interviews will include radiation safety, maintenance, operations, and facilities
personnel. Limited scoping surveys and sampling are assumed to be performed to
angment the HSA and help plan characterization. S

2.12.2 Characterization «
Characterization surveys will be designed to 1dent1fy areas of elevated activity that
require remediation. Building characterization consists primarily of surface scans and
smears of building structural surfaces and systems internal surfaces. Outside grounds
characterization consists of gamma scans and soil sampling. '

2.122.1 Group 2 Facilities

Facility survey records are assumed to be sufficient to plan decommiseioning for Group 2
facilities.

2.12.2.2 Alpha Emitter Facilities

Existing characterization data and facility routine surveys will be used to plan
"decommissioning activities, but additional information' regarding the activity in soils is
required. Additional characterization data will be collected of soils of outside grounds of
Pickard and Schweitzer Halls and under the basement slab of Pickard Hall. A track-
mounted geoprobe core sampler will be used to collect samples at depths up to two feet
below the Pickard Hall basement floor slab and up to twelve feet in the soils of outside
grounds around Pickard Hall and Schweitzer Hall. Samples will be analyzed by gamma
spectroscopy and/or alpha spectroscopy. .
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21223 Outdoor Areas

Characterization of outdoor areas will be conducted by performing surface gamma scans
and collecting soil samples for laboratory analysis. A track-mounted geoprobe core
sampler or hand auger will be used to collect soil and sediment samples at depths up to
six inches in surface soils, up to two feet in lagoon sediments, and up to twelve feet in
burial grounds. Samples will be analyzed by gamma spectroscopy, C-14 and H-3.

2.12.3 Decommissioning Plan and Supporting Documents

The information gained from the HSA and Characterization will be used to develop a
Decommissioning Plan (DP) for each project. While a Group 2 decommissioning project

. does not require a formal DP, a comprehensive plan is assumed to be developed. A
formal NRC-approved Decommissioning Plan is required for Group 4 decommissioning
projects. The checklists provided in NUREG 1757 Appendix D are used to develop the
DPs. Project plans and procedures supporting the DP will also be developed in this
phase. Costs have been captured in the planning phases for regulatory discussions,
particularly in regards to development of decommissioning plans and site-specific
DCGLs for Group 4 facilities.

2.12.4 Equipment and Material Removal / Decontamination
The decommissioning contractor will remove all loose equipment and materials from the
facilities such that only permanent fixtures remain (fixtures attached to structural
- components of the facilities). Loose equipment and materials will be surveyed for release -
using the release limits of FC 83-23, “Guidelines for the Decontamination, of Facilities

and Equipment Prior to Release for Unrestricted Use or Termination of Byproduct, . -

Source, or Special Nuclear Material Licenses.” Items not meeting FC 83-23 limits are
assumed to be disposed as radioactive waste.

2.12.5 Remediation
2.12.5.1 Group 2 Facilities

Remediation of laboratory surfaces is expected to consist of wiping, scrubbing and
scouring or removal of surfaces, such as vinyl floor coverings. A small amount of
equipment, drains and ventilation systems are assumed to be removed for ALARA
purposes. Several small areas of persistent contamination are assumed to be remediated
in waste storage areas by removing a thin layer of the concrete floor surface. An average
of 150 1b of waste for each of 400 labs, and each of 25 farm buildings is assumed.
Additionally, six drums of liquid scintillation vial waste are assumed to be generated
from decommissioning activities. '
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21252 Alpha Emitter Facilities

Pickard Hall is assumed to require the following remediation:

¢ Remove and dispose all insulation and loose materials in the attic.

* Remove attic wooden decking.

* Power plane contaminated wooden structural supports in attic — 101sts and rafters.
Assume up to 1/8” of materials must be removed over 50% of area.

¢ Remove two contaminated brick ducts from the attic to the basement. The walls

will be demolished on each elevation to provide access. -

Demolish small wall area on 2™ floor (room 213).

Demolish stage area on the 1* floor (room 106).

Demolish several wall areas in the basement. o

Remove an average of 1/8” of the basement floor surface over an area of 4200 ft?.

Remove basement floor slab over an area of 4200 ft* to access underlying soils —

concrete assumed to be releasable for unrestricted use. ' '

Remove buried drain lines. '

e Remove average of 1 ft depth of soils over an area of 4200 ft*.

 Remove an additional 1,000 ft* of soil in outside grounds.

Schweitzer Hall is assumed to require the following remediation:

] Remove and dispose all insulation and loose materials in the attic (currently being
performed, but costs captured in this estimate).

e Remove slate roof and wooden plank roof surfaces.

e Power plane contaminated wooden structural supports — joists and rafters.
Assume up to 1/8” of materials must be removed over 50% of area. :

e Remove 2400 ft* of six inch thick concrete attic floor.

e Remove an additional 1,000 ft* of soil in outside grounds.

21253 Ou_tdoor Areas

Outdoor areas are assumed to meet release criteria as demonstrated using a site-specific . -
dose model. However, removal and disposal of 40 cubic yards of soils is assumed in
order to capture additional costs to offset uncertainty associated with lack of
characterization data.

2.12.6 Waste Disposal
Radioactive waste packaging, shipping, processmg and disposal costs were determined
based upon the expected volume generation and disposal facility waste acceptance
criteria. Waste processing activities for soils, slate, and rubble from Pickard Hall and
Schweitzer Hall are assumed to take place in Richland, WA. Other waste processing
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activities are assumed to take place in Oak Ridge, TN to ensure adequate transportatlon
costs are captured for a number of available processors.

In addition to wastes generated during decommissioning, costs are capturéd for disposal -

of sealed sources and existing waste on site at the time of cessation of licensed activities.
Disposal cost estimates for sealed sources is based on the assumption that there is no
leakage from the sealed sources and no external contamination. Sealed sources will be
shipped to a facility for recycling of the sources. The majority of the cost associated with
disposal of the sources will be for transportation and disposal. The sources will be placed
in a cask and loaded onto a conveyance for transportation to the disposal facility.
‘Transportation and disposal costs for sealed sources are presented in Table 2-3.

Table 2-3 Sealed Source Transportation and Disposal Estimates

. Unit
Item Cost Basis Cost ~ Qty. Total

Transportation and Permits | $/mile $3.80 | 2850 $10,830
Cask Rental $/day $1,800.00 7 $12,600
Recycling Charges $/item '$8,000.00 1 $8,000
Labor (Engineers) $/day $3,667.00 3 $11,001 |
Labor (Cask Operators) $/day - $2,250.00 2 $4,500
Labor (Riggers) $/day $4,500.00 2 $9,000

' : ' .| Total: $55,931

The cost for disposal of operational waste at the time of cessation of operations is
assumed from a typical annual waste inventory based on average data from waste

disposal shipments over the past three years. A breakdown of waste assumed to be on

site at cessation of operations is presented in Table 2-4.

- Table 2-4 Operationa.l Waste at Cessation of Licensed Activities

: , Item Quantity | Unit Rate | Total
Incinerator Ash 7.5 | $200/t | $1,500
Non-Hazardous Liquid Scintillation Vials | 7.5ft | $180/t | $1,350
Dry Active Waste ] 500 1b $6/1b $3,000]
Animal Carcasses ‘ 30 1b $20/Ib $600
Liquids . ) 400 b $6/1b $2,400

| Total: | $8,850

2.12.7 Final Status Surveys and Report

Final status surveys are performed to demonstrate that remdual radioactivity in each
survey unit satisfies the predetermined criteria for release for unrestricted use. Final
status surveys will be conducted by performing the appropriate combination of scan
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surveys, total activity measurements, dose rate measurements, soil samples and
removable contamination measurements. ~ : :

21271 Group 2 Facilities

Final status survey will consist of surface scans, static measurements and smears for all

- areas. Scan percentages are assumed to be: 100% for Class 1 areas, 50% for Class 2
areas, and 10% for Class 3 areas. Fifteen sample locations per survey unit are assumed in
medical and research laboratories. For conservatism, each Class 1 and Class 2 room is
assumed to be an individual survey unit. ' '

Survey design for building systerns is out of the scope of MARSSIM. For the purpose of

identifying potential residual contamination within these systems, the following survey

protocol is assumed: Surveys of building ventilation and fume hood ventilation consist

of scan surveys, total activity measurements, and removable contamination

measurements of accessible ventilation exhaust points and at locations of potential

collection/buildup. Removable contamination surveys will be taken in sink drains, sink
_ drain traps, floor drains and vacuum pumps/nozzles. ' ‘ :

T 212792 Alpha Emitter Facilities

Final status surveys will consist of surface scans, static measurements and smears for all
areas. Additionally, soil samples are assumed to be performed for impacted soils. Scan

- percentages are assumed to be: 100% for Class 1, 50% for Class 2 areas, and 10% for
Class 3 areas. 20 sample locations per survey unit ‘are assumed. in structure and soil
survey units.

2.12.73 - OQOutdoor Areas

Final status surveys will consist of surface scans, and soil samples fof all areas. Scan
percentages are assumed to be: 100% for Class 1 areas, 50% for Class 2 areas, and 10%
for Class 3 areas. 20 sample locations per survey unit are assumed in soil survey units.

2.12.8 Schedules | |
A breakdown of the estimated schedule for each project is presented in Table 2-5. -
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Table 2-5 Schedule Breakdown®
Cost ‘Group 2 Alpha Outdoor
Project Element Estimate | Facilities | Facilities Facilities
Table® (Weeks) | (Weeks) (Weeks)
Decommissioning Planning Table 3.6 3 7 7
Characterization Surveys Table 3.6 1 1 1
quipment Removal,
IEzgmgdiaﬁon, Waste Table 3.7 12 18 1
- Table 3.14
Disposal
Final Status Surveys Table 3.9 13 3 4
Final Status Report Table 3.9 3 3, 2
Restoration Table 3.8 0.5 2.5 0.5
Total 32.5 34.5 15.5

2.13 Staffing and Labor

2.13.1 Group 2 Facilities

Full time, on-site staffing is assumed to consist of a Project Manager (PM), a Health
Physics Supervisor (HPS), six Health Physics Technicians (HPT), and two Laborers.
Part time on-site and off-site support is provided by a Health Physicist, a Shipper, a
Draftsman and an Administrative Assistant. The PM is responsible for the overall
management of the project and provides the daily interface with MU management,
vendors and subcontractors. The PM is also responsible for coordination of
decommissioning activities and for arranging any needed support items as well as

. ensuring that the project is completed within required parameters with respect to cost,

- timeliness, safety, quality, and compliance. The Health Physics Supervisor provides day-
to-day supervision of field operations. Health Physics Technicians provide labor for
radiological surveys, remediation, waste packaging, and final status surveys.
are radiation workers that provide labor for decontamination, dismantlement and waste
handling activities. The Health Physicist is responsible for developing appropriate
techniques, controls, and monitoring for the work being performed. This position is also
responsible for ensuring that appropriate instrumentation and procedures are utilized for .
performing remedial support and final status surveys. The Shipper is responsible for
packaging, classifying and shipping all radioactive materials from the project as well as
scheduling. shipments and ordering shipping containers as necessary. The Draftsman
creates, documents and indexes facility drawings and radiation surveys. . The
administrative assistant provides support to the Project Manager for cost-trackmg,
timekeeping, procurement and recordkeeping functions.

2 Pro_}ect elements are not contiguous and do not include regulatory review periods.
. > 'The cost estimate table numbers refer to the tables contained in Appendices B, C and D.

Laborers
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2.13.2 Alpha Emitter Facilities

Full time, on-site staffing is assumed to consist of a Pro;ect Manager (PM), a Health.
Physics Supervisor (HPS), six Health Physics Technicians (HPT), a Foreman, an
- Equipment Operator and six Laborers. Part time on-site and off-site support is provided
by a Structural Engineer,” a Health Physicist, a Shipper, a Draftsman and an
Administrative Assistant. The functions and responsibilities are the same as above for
common positions. The Structural Engineer is a part-time position responsible for
evaluating the effect of remediation on the structural integrity of the buildings and
stability of outside grounds. The Structural Engineer also designs and inspects shoring of
building structures. The Equipment Operator operates heavy equipment required for
movement, excavation, and loading of remediation wastes. The Foreman provides day-to-
day supervision of the laborer crew. Laborers are radiation workers that provide labor for
decontamination, dismantlement, lifting, rigging and waste handling activities. '

2.13.3 Outdoor Areas _
Full time, on-site staffing is assumed to consist of a Project Manager (PM), a Health
Physics Supervisor (HPS), two Health Physics Technicians (HPT), a Foreman, two
Equipment Operators and two Laborers. Part time on-site and off-site support is provided
by a Structural Engineer, a Health Physicist, a Shipper, a Draftsman and an
Administrative Assistant. The functions and responsibilities are the same as above.

2.14 Additional Assumptions

o All labor estimates are expressed in WOrkdays. Workdays are actual days on the -
job excluding weekends, holidays, etc. Project schedules were based on 5-day
workweeks consisting of 8 hours per day. . =

® No credit is taken in these estimates for any salvage value of any material or
equipment.

e [t is assumed that all facilities are decontaminated for unrestricted use and are not
demolished.

e Inventories of materials and wastes at the time of decommissioning will be in
amounts consistent with routine facility conditions over time.

e Decommissioning activities take place immediately on cessation of op¢raﬁoris
without multiyear storage-for-decay periods.

e Work will be performed by an independent third-party contractor. All labor,
services, equipment and supply costs are based on third party costs.

¢ Activities will be conducted under the contractor’s Agreement State license
utilizing a reciprocal agreement with the NRC.
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. Group 4 activities will be conducted under the contractor’s Agreement State
license over a period of two years (long development and regulatory review
periods are assumed) such that two annual reciprocity fees are captured.

e Group 2 activities will be conducted under the contractor’s Agreement State
license and can be completed in a single year.

o The licensee operated the facility according to all license conditions and industry
standard radiological practices. :

e There is no contamination on the external surfaces of Group 2 buildings,
including the roof. :

e There is no contamination of building structural surfaces in laboratories above a
two-meter height.

e There are no subsurface drain lines in Group 2 facilities that must be remediated.

e Radioactive wastes from consumables used in the decommissioning process are
captured in waste estimates under Dry Active Waste (DAW).

e Building. footers wﬂl not be 1mpacted to a degree that would require building
demolition. .

e 'No structural engineering or shoring is required during demolition work. -
However, costs are captured for a Structural Engineer’s evaluation.

e Groundwater is not impacted.

» No costs are captured for removing museum items or protection of museum
artifacts.

e Museum artifacts are assumed to have no salvage value used to offset
decommissioning costs. '

2.15 Cost Estimate Results

The overall estimated cost to achieve unrestricted release of the facility is $9,046,453
including a contingency of 25%. Table A.3.18 data from each of the independent cost
estimates were summed and presented in Table 2-6 below.
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‘Table 2-6 Total Decommissioning Cost Breakdown

Task/Component ~_Cost Percentage
| Planning and Preparation $359,380 5.0%
Decontamination and/or Dismantling of o ne ‘
Radioactive Facility | $1,723,199 - 238%
Restoration of Contaminated Areas on '
Facility Grounds | $84,420 1.2%
Final Radiation Survey : $806,180 11.1%
Packing Material Costs v $29.080 . © 0.4%
Shipping Costs ' $179,831 2.5%
Waste Disposal Costs $3,337,920 46.1%
Equipment/Supply Costs : $416,152 5.8%
Laboratory Costs $291,000 4.0%
Miscellaneous Costs $10,000 ' 0.1%
SUBTOTAL ' - $7,237,162 100.0%
25% Contingency $1,809,291 25.0%
TOTAL DECOMMISSIONING COST |
ESTIMATE $9,046,453 125.0%

3.0 Periodic Adjustment of Decommlsswmng Cost Estimate and Fundmg -
Levels ,
"~ The decommissioning cost estimate will be updated with the current prices of goods and
services at least every three years, and the decommissioning funding will be adjusted as
- needed at that time. Additionally, annually, as part of the annual program review, the
Radiation Safety Committee will review the need for updating based on operational
changes such as adding or deleting facilities as Well as significant changes in quantities,
usage, and/or radiological conditions.

4.0 Certification of Financial Assurance and Financial Instrument

A copy of the Statement of Intent that provides financial assurance for deCommiSsioning
is attached as Appendix E. :

5.0 References

¢ 10 CFR 20, Standards For Protection Against Radiation
e NUREG- -1757, Volume 1, Rev. 2 “Consolidated NMSS Decommissioning Guidance:
Decommissioning Process for Materials Licensees,” September, 2006
* NUREG-1757, Volume 2, Rev. 1 “Consolidated NMSS Decommissioning Guidance:
* Characterization, Survey, and Determination of Radxologlcal Criteria,” September,
2006
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* NUREG-1575, “Multi-Agency Radiation Survey and Site Invesugatlon Manual”
: (MARSSIM) .
¢ NUREG/CR-6477, “Revised Analyses of Decommissioning Reference, Non-Fuel-
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* o NUREG-1505, Revision 1, “A Nonparametric Statistical Methodology for the Design
and Analysis of Final Decommissioning Surveys," June 1998 ‘
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¢ ANL/EAD/03-1 “User’s Manual for RESRAD-BUILD Version 3,” June 2003
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®  FC 83-23, “Guidelines for the Decontamination of Fac1ht1es and Equipment Prior to
Release for Unrestricted Use or Termination of Byproduct, Source, or Special
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ML102800563)
® Schweitzer Hall Roof Survey Report, March 3, 2010
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A.3.4 FACILITY DESCRIPTION SUMMARY

Radioactive Material license numbers and types (i.e., Byproduct, Source):
See DFP text.

Types and quantities of materials authorized under the licenses listed above:
See DFP text.

Description of how licensed materials are used:
See DFP text.

Description of facility, including buildings, rooms grounds, and descnptlon of where partlcular types of

materials are used:
See DFP text.

Quantities of materials or waste accumulated before shlppmg or disposal
See DFP text.
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Use this table to summarize relevant features of the facility. Copy and complete the table as necessary for each room, laboratory, or area.
Name of room, laboratory, or area: |Area 1: Research and Medical Laboratories (400 Laboratories)
Level of Contamination: MARSSIM Class 2
Component Number of Components Dimensions of Component (specify units) v Tcz;:::elz;zir;sﬁlg;'l s
Glove Boxes i
Fume Hoods 400 144 57,600 3
Lab Benches - 400 270 108,000 2
Sinks 800 8 6,400 #t?
Drains 800 3.75 3,000 #
Floors 400 256 102,400 ft?
Walls 400 640 256,000 1
Ceiling 400 256 102,400 #2
Ventilation/Ductwork 400 30 12,000 #°
Hot Cells ' i
Equipment/Materials 400 7.5 3,000 #°
Soil Plots ft?
Storage Tanks ft°
Storage Areas #*
Radwaste Areas f#
Scrap Recovery Areas t®
Maintenance Shop ft
Equipment Decon Areas t®
Other (specify) f®
ﬂS

Other (specify)
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Name of room, laboratory, or area:

Area 2: Farm Buildings (25 Buildings)

Level of Contamination:

MARSSIM Class 2

Component Number of Components -Dimensions of Component (specify units) T?;;Ieigeu?:::; s
Glove Boxes i
Fume Hoods ft*
Lab Benches ft*
Sinks 50 8 400 ft®
Drains 250 3.75 937.5 ft?
Floors 25 5,000 125,000 i
Walls 25 6,000 150,000 i
Ceiling 25 5,000 125,000 it
Ventilation/Ductwork 100 30 3,000 ft®
Hot Cells #3
Equipment/Materials 25 7.5 187.5 ft®
Soil Plots ft?
Storage Tanks ft®
Storage Areas i
Radwaste Areas P
Scrap Recovery Areas ft®
Maintenance Shop ft®
Equipment Decon Areas it
Other (specify) ft*
Other (specify) ft*

A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Name of room, laboratory, or area:

Area 3: Radioactive Waste Areas (satellite collection areas included with labs)

Level of Contamination:

MARSSIM Class 1

Component Number of Components Dimensions of Component (specify units) T(();I ez:gi?ls,g‘ s
Glove Boxes it®
Fume Hoods 2 144 288 f*
Lab Benches 2 270 540 i
Sinks 6 8 48 it
Drains 10 3.75 38 ft3
Floors 2 256 512 i
Walls 2 640 1,280 2
Ceiling 2 256 512 ft?
Ventilation/Ductwork 6 30 180 ft®
Hot Cells it
Equipment/Materials 2 96 192 it
Soil Plots ’ ft?
Storage Tanks ft*
Storage Areas ft*
Radwaste Areas f®
Scrap Recovery Areas it
Maintenance Shop ft®
Equipment Decon Areas it
Other (specify) i
Other (specify) ft>
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Estimate the number of workdays, by specific labor category, that will be required to complete planning and preparation activities. Include all labor categories,

including Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

(1) Health
Activity (1) Project Mgr| (1) HPS Physicist/ (1) ‘SLHPTS T () Laborer Clerical
] raftsman

Shipper )
Preparation of Documentation for Regulatory Agencies 2 0 1 2 0 1
Submittal of Decommissioning Plan
Development of Work Plans 10 5 1 0 0 5
Procurement of Special Equipment 1 1 0 0 1] 1
Staff Training 1 1 1 6 2 0
Characterization of Radiological Condition (including
sampling, soil and tailings analysis, or groundwater analysis, if 5 5 0 10 0 0
Japplicable)
Other (specify) Mobilization 1 1 1 6 0 0
TOTALS 20 13 4 24 2 7
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A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILITY COMPONENTS

(Work Days)

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix B, Page B.5 of B.16

Estimate the number of workdays, by spécfﬁglabor category, that will be required to complete decontamination and/or dismantling activities for each
facility component. Copy and complete this table as necessary for each room, laboratory, or area. Rooms, laboratories, or areas with similar levels of

Name of room, laboratory, or area:

Research and Medical Labs, Radwaste Areas, Farm Buildings

- fLevel of Contamination:

From background levels to DCGLs

. (1) Health ' gy o /(1) .
Component Decon Methad | (1) Project Mgr (1) HPS Physicist/ (1) D (2) Laborer Clerical
) raftsman
) Shipper
Glove Boxes B
Fume Hoods/ Hot Cells Decon 120 20
Lab Benches Decon 60 10
Sinks Decon
Drains Remove/Disp 120 20
Floors Decon 60 10
Walls Decon 60 10
Ceilings )
Ventilation/Ductwork Remove/Disp 120 20
Hot Cells
Equipment/Materials Sur/Rem/Disp 102 34
Soil Plots
Storage Tarks
Storage Areas
Radwaste Areas
Scrap Recovery Areas
Maintenance Shop
Equipment Decon Areas
Other (specity) Shipping 10
Other (specify) Supervision 62 62
TOTALS 62 62 10 642 124
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A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS
(Work Days)
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Estimate the number of work days, by specific labor category, that will be requiredto restore contaminated areas on the facility grounds.

(1) Health .
Activity (1) Project Mgr (1) HPS Physicist/ (1) (6) HPT's /(1) (2) Laborer Clerical
. Draftsman
Shipper
Restore Roof Penetrations 2 2 . 4
TOTALS 2 2 0 0 4 0
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A.3.9 FINAL RADIATION SURVEY

(Work Days)
Estimate the number of work days, by specific labor category, that will be required to conduct a final radiation survey.
(1) Health ,
Activity (1) ProjectMgr|  (WHPS | Prysicist (1) | LTS (D | (o) Laporer Clerical
: raftsman
Shipper

FSS Setup 10 5 10 5

Survey Packages 10 5 - 10 5

Class 2 Research Labs 40 40 240 40
.|Class 2 Farm Buildings . 10 10 60 10

Class 1 Waste Storage Area 5 5 30 5

Class 3 Buffer Areas 10 10 60 : 10

Report 15 3 3 3

TOTALS 100 75 3 413 0 78
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A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

University of Missouri - Columbia
Decommissioning Funding Plan
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surveillance activities.

[Estimate the number of work days, by specific labor category, that will be required to complete site stabilization and iong-term

(1) Health
Activity () ProjectMgr | (1)HPS | Physicisy (1) | ®HPTS/ M o aborer Clerical
. Draftsman
Shipper
None - Unrestricted Release
TOTALS 0 0 0 0 0 0
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A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

|Enter the total work days for each specific labor category from the applicable table above (i.e., from the bottom rows of Tables A.3.6
through A.3.10).
(1) Health .
Task |y projectmgr | (ups | Physicisy (1) | ELHETS/ (o) Laporer Clerical
N raftsman
Shipper
Planning and Preparation
TOTALS from Table A.3.6) 2 13 4 24 2 !
Decontamination and/or
Dismantling of Radioactive
Facility Components (Sum of 62 62 10 642 124 0
TOTALS from all copies of
Table A.3.7)
Restoration of Contaminated , ,
Areas on Facility Grounds 2 2 0 0 4 0
(TOTALS from Table A.3.8) s
Final Radiation Survey :
(TOTALS from Table A.3.9) 100 I 8 413 0 8
Site Stabilization and Long- :
Term Surveillance (TOTALS 0 . 0 : 0 0 o - 0
from Tabie A.3.10) .
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A.3.12 WORKER UNIT COST SCHEDULE

Estimate labor costs (including salary, fringe benefits, and corporate overhead). Include all appropriate labor categories, including
Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

(1) Health .
Labor Cost Component | (1) Project Mgr (1) HPS Physicist/ (1) (GI)DHPTS /) (2) Laborer Clerical
Shipper raftsman
Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000
Overhead Rate (%) 50% 50% 50% 50% 50% 50%
Total Cost Per Year $262,500 $225,000 $202,500 $157,500 $97,500 $67,500
Living Expenses (PD*7/5)' $181 $181 $181 $181 0 0
Total Cost Per Work Day® $1,190 $1,046 $959 $786 $375 $260
! Per Diem Rate: $129 per day.
2Based on 260 work days per year (e.g., 260).
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A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

Multiply the estimated work days for each specific labor category (from Table A.3.11) by tﬁe totai cost per work day for the corresponding labor
category (from Table A.3.12), and enter the resuits in the table below. Then, add across all labor categories to determine the total labor costs for each
(1) Health (
. L 6) HPT's / (1) . Total Labor
Task (1) Project Mgr (1) HPS Phést:it‘:;ztérﬁ) Draftsman {2) Laborer Clerical Cost
Planning and Preparation $23,804 $13,598 $3,838 $18,873 $750 $1,817 $62,680
Decontamination or )
Dismantling of Radioactive $73,793 $64,851 $9,594 $504,849 $46,500 $0 $699,588
Facility Components
Restoration of Contaminated
Areas on Facility Grounds $2,380  $2,082 $0 $0 $1,500 $0 $5.972
Final Radiation Survey $119,022 $78,449 $2,878 $324,770 $0 $20,250 $545,369
Site Stabilization and Long-
Term Surveillance $0 $0 $0 $0 $0 $0 $0
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A.3.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES
‘ (Excluding Labor Costs)

(a) Packing Material Costs

Estimate the types and volumes of waste expected to be generated, along with the number and types of containers required for
packaging the waste. Multiply the number of containers required by the unit cost per container.

Waste Type Volume () | gonane | comimers | - Gontaner | 1912 Packaging Costs
DAW/PPE from Decomm. 3188 119 1 m° Sacks $80 $9,520
LSC Vials 45 6 Drum $70 $420
All DAW/PPE/LSC Vials 2,560 2 Rented Seavan $2,000 $4,000
TOTAL e Eonl : : $13,940
(b) Shipping Costs

Estimate the number of truckioads of waste expected to be shipped. Multiply shipping costs per mile (including truckioad costs,
surcharges, and overweight charges) by the total distance shipped.

Waste Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
Truckloads {$/mile/truckioad) ($/mite) Charges($/mile} | Shipped (miles) Costs
DAW/PPE from Decomm. 1.5 $3.50 0 0 600 $3,150
LSC Vials 0.25 $3.50 0 0 600 $525
Annual Waste Inventory 0.25 - $3.50 0 0 ~ 600 $525
Seli-Shielded Irradiator 1 - $55,931
TOTAL 3 $60,131

(c) Waste Disposal Costs
[Estimate the volume of waste to be disposed. Multiply the volume of waste disposed by the unit disposal cost (including any volume-
based surcharges). Add any surcharges that are based on the number of containers of waste.

. . Surcharges !
Waste Type v gfrfuzs(?tls) Density (Ib/ft3) D’Sp"(ﬁ)as')MaSS Unit Cost (§/b) | ($/t€ or T°‘a'C‘;"sstg°Sa‘
: | $/container)
DAW/PPE from Decomm. 3,188 220 63,750 6.00 0 ] 8382500
LSC Vials_ 45 .40 1,800 5.00 0 $9,000
Annual Waste Inventory : 885 8,850 6.00 . 0 $53,100
TOTAL T $444,600
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~ A3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies requned for decommissioning and multiply that quantity by the
appropriate unit costs.

Equipment/Supplies Quantity Unit Cost Total Equipment/Supply Cost
Protective Clothing (per dress-out) 144 $8 $1,152
Instrumentation Rental (per week) 15 $2,000 $30,000
Misc Tools (per week) 15 $1,000 $15,000
LSC Supplies (per sample) 15,000 $1 $15,000
Consumables (per week) 15 $1,000 $15,000
TOTAL $76,152
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| A.3.16 LABORATORY COSTS

If applicable, estimate costs for analyses to be performed by an independent third-party laborafory.
Activity . Quantity Unit Cost Total ltem Cost

Sampling

Transport of Samples
Testing and Analysis
Other (specify)
TOTAL
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A.3.17 MISCELLANEOUS COSTS

Estimate any other applicable costs. .

Activity “Total Cost
License Fees (reciprocity) , $2,000

Insurance (included in unit rates)
Taxes (included in unit rates)
Other (specify)

TOTAL $2,000
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A.3.18 TOTAL DECOMMISSIONING COSTS

Enter the total costs reported in Tables A.3.13, A.3.14(a)-(c), A.3.15, A.3.16, and A.3.17 into the
appropriate celis below, and add then to obtain a subtotal. Add to the subtotal a contingency allowance in
Task/Component Cost Percentage
Planning and Preparation (from Table A.3.13) $62,680 3.3%
Decontamination and/or Dismantling of Radioactive Facility o
From Table A.3.13) $699,588 36.6%
Restoration of Contaminated Areas on Facility Grounds o
(From Table A.3.13) $5.972 0.3%
Final Radiation Survey (From Table A.3.13) $545,369 28.5%
Packing Material Costs (TOTAL from Table A.3.14(a)) $13,940 0.7%
Shipping Costs (TOTAL from Table A.3.14(b)) $60,131 3.1% -
Waste Disposal Costs (TOTAL from Table A.3.14(c)) $444.600 23.3% o
Equipment/Supply Costs (TOTAL from Tabie A.3.15) $76,152 4.0%
Laboratory Costs (TOTAL from Table A.3.16) $0 0.0%
Miscellaneous Costs (TOTAL from Table A.3.17) $2,000 0.1%
SUBTOTAL ‘ $1,910,432 100.0%
25% Contingency $477,608 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $2,388,040 125.0%




NRC License #24-00513-32 University of Missouri - Columbia
May, 2011 ' ’ Decommissioning Funding Plan
: Appendix C, Page C.1 of C.16

A.3.4 FACILITY DESCRIPTION SUMMARY

Radioactive Material license numbers and types (i.e., Byproduct, Source):
See DFP text. .

Types and quantities of materials authorized under the licenses listed above:
See DFP text.

Description of how hcensed materials are used:
See DFP text.

Description of facmty, including buildings, rooms, grounds and description of where particular types of

materials are used:
See DFP text.

Quantities of materials or waste accumulated before shipping or disposal
See DFP text. i
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS
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Decommissioning Funding Plan
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Use this table to summarize rélevant features of the facility. Copy and complete the table as necessary for each room, laboratory, or area.
Name of room, laboratory, or area:  jArea 1; Pickard Hall
Level of Contamination: MARSSIM Ciass 1

Component Number of Components Dimensions of Component (specify units) T(ztsﬂezli?;i:ig)n s
Giove Boxes it
Fume Hoods it®
Lab Benches ft?
Sinks ft>
Drains 10 3.75 38 it
Floors 1 33,600 33600 | ?
Walls 1 134,400 134,400 ft?
Ceiling 1 33,600 33,600 ft?
Ventilation/Ductwork 7 60 420 i
Hot Cells ft?
Equipment/Materials 1 96 96 i
Soil Plots ft?
Storage Tanks ft?
Storage Areas ft*
Radwaste Areas it
Scrap Recovery Areas ft®
Maintenance Shop it?
Equipment Decon Areas ft?
Other (specify) Roof 1 12,600 12,600 it
Other {specify) #
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Name of room, laboratory, or area:  |Area 2: Schweitzer Hall
Level of Gontamination: MARSSIM Class 1
Component Number of Components Dimensions of Component (specify units) T?;I elz:zi?:g? S
Glove Boxes it
Fume Hoods ft*
Lab Benches ft’
Sinks i
Drains 2 3.75 8 ft*
Floors 1 9,900 9,900 i
Walls 1 4,950 4,950 i
Ceiling 1 9,900 9,900 ft?
Ventilation/Ductwork 2 60 120 ft*
Hot Cells it
Equipment/Materials 1 96 96 ft®
Soil Plots ft?
Storage Tanks ' it
-|Storage Areas : ft*
Radwaste Areas it
Scrap Recovery Areas ft®
Maintenance Shop ft*
Equipment Decon Areas . it*
Other (specify) Roof 1 14,850 14,850 ft®
Other (specify) : i
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A.3.6 PLANNING AND PREPARATION

University of Missouri - Columbia

D

Funding Plan

Appendix C, Page C.4 of C.16

{(Work Days)
Estimate the number of workdays, by specific fabor category, that will be required to complete planning and preparation activities. Include all labor categories,
including Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.
(6) HPT's or
(1) Project Mgr {1 HPS or (1} Health (1) Draftsman .
Activity or (1) Structural Physicistor (1} or (2} (6) Laborer Clerical
. (1) Foreman s "
X Engineer Shipper Equipment
= Operators
Preparation of Documentation for Regulatory Agencies 2 0 1 2 0 1
Submittal of Decommissioning Plan 20 10 10 20 0 10
Development of Work Plans 10 5 5 10 0 5
Procurement of Special Equipment 4 4 0 4] 0 1
Staff Training 1 2 2 8 6 0
Characterization of Radiological Condition {including
sampling, soil and tailings analysis, or groundwater analysis, if 5 5 0 10 0 o]
applicable)
Other (specify) Mobilization 1 1 1 8 0 0
TOTALS 43 27 19 56 6 17
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NRC License #24-00513-32
May, 2011

A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILITY COMPONENTS

(Work Days)
Estimate the number of workdays, by specﬁc labor category, that will be required to complete decontamination and/or dismantling activities for each
facility component. Copy and complete this table as necessary for each room, laboratory, or area. Rooms, Iaboratories, or areas with similar levels of
Name of room, laboratory, or area: Pickard Hall and Schweitzer Hall '
Level of Contamination: From background levels to above DCGLs
(6) HPT's or
(1) Project Mgr (1) HPS or (1) Health (1) Draftsman
Component Decon Method ] or (1) Structural Physicist or or {2) (6) Laborer Clerical
. (1) Foreman g .
Engineer (1) Shipper Equipment
Operators
Pickard Hall
Drains Remove/Disp 40 30
Floors Scabble/Rem 80 60
Walls Remove/Disp 20 15
Ceilings Plane Attic 60 45
Ventilation/Ductwork Remove/Disp 60 45
Equipment/Materials Sur/Rem/Disp 8 &
Soil Plots Rem Soil 60 45
Schweitzer Hall
Drains Remove/Disp 16 12
Floors Scabble/Rem 40 30
Walls Remove/Disp 8 6
Ceilings Plane Attic 60 45
Roof Remove/Disp
Ventilation/Ductwork Remove/Disp | 60 45
Equipment/Materials Sur/Rem/Disp 8 6
Soil Piots Rem Soil 20 15
Other (specify) Shipping 90 .
Other (specify) Supervision 90 180 90
TOTALS 90 180 90 540 405 90
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A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS
(Work Days)

&

University of Missouri - Columbia

Decommissioning Funding Plan
Appendix C, Page C.6 of C.16

Estimate the number of work days, by specific labor category, that will be required to restore contaminated areas on the facility grounds.
. (6) HPT's or
N (1) Project Mar | 4y 1o o ¢y (D Health i cman or .
Activity or (1) Structural Physicist or . (6) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment
Operators

Restore Roof 10 10 10 60
Backfill Excavations 3 3 6 18
[TOTALS 13 13 0 16 78 0
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A.3.9 FINAL RADIATION SURVEY
(Work Days)
Estimate the number of work days, by specific labor category, that will be required to conduct a final radiation survey.
. (6) HPT'sor (1)
- (1) Project Mgr (1) HPS or () Hgalth Draftsman or (2) .
Activity or (1) Structural Physicist or . (6) Laborer Clerical
Englneer (1) Foreman (1) Shipper Equipment
Operators
FSS Setup 5 2 2 2
Survey Packages 5 2 2 2
Structures 10 10 60 10 10 days
Soils 5 5 30 5 5 Days
Report 15 3 3 3
TOTALS 40 19 3 97 0 22
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A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE

(Work Days)
[Estimate the number of work days, by specific labor category, that will be required to complete site stabilization and long-term
surveillance activities.
. (6) HPT's or
o (1) Project Mgr | 1y o o (1)) (1Y Health {4y 5 o fisman or .
Activity or (1) Structural Physicist or . (6) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment
9 PP Operators

None - Unrestricted Release
TOTALS 0 0 0 0 0 0
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A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

Enter the total work days for each specific labor category from the applicable table above (i.e., from the bottom rows of Tables A.3.6
through A.3.10). )

. (6) HPT's or
(1) Project Mgr (1) Health
Task or (1) SJtructural (HHPSor (1) Physicist or (1) Draft_sman or (6) Labarer Clerical
Engineer Foreman (1) Shipper (2) Equipment
Operators

Planning and Preparation
(TOTALS from Table A3.6) 43 27 19 %6 6 17
Decontamination and/or
Dismantling of Radioactive
Facility Components (Sum of 90 180 - 90 540 405 90
TOTALS from all copies of
Table A.3.7)
Restoration of Contaminated :
Areas on Facility Grounds 13 13 - 0 16 78 0
(TOTALS from Table A.3.8)
Final Radiation Survey - i

OTALS from Table A.3.9) 40 19 8 7 0 22
Site Stabilization and Long- . .
Term Surveiilance (TOTALS 0 0 : 0 0 0 0
from Table A.3.10) .
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NRC License #24-00513-32
May, 2011

A.3.12 WORKER UNIT COST SCHEDULE

Estimate labor costs (including salary, fringe benefits, and corporate overhead). Include all appropriate labor categories, including
Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.
. (6) HPT's or
(1) Project Mar . (1) Health
Labor Cost Component or (1) Structural () HPSor (1) Physicist or (1) Draftgman or (6) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment {.
g PP Operators ‘ ,
Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000 e e
Overhead Rate (%) 50% 50% 50% 50% 50% 50%
Total Cost Per Year $262,500 $225,000 $202,500 $157,500 $97,500 $67,500
Living Expenses (PD*7/5)' $181 $181 $181 $181 0 0
Total Cost Per Work Day® $1,190 $1,046 $959 $786 $375 $260
' Per Diem Rate: $129 per day.

2Based on 260 work days per year (e.g., 260).
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A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

lﬁulﬁpiy the estimated work days for each specific labor category (from Table A.3.11) by the total cost per work day for the corresponding labor
category (from Table A.3.12), and enter the results in the table below. Then, add across all labor categories to-determine the total iabor costs for each
(6) HPT's or
(1) Project Mgr (1) Health (1) Draftsman |
Task or (1) Structural (1) HPS or Physicist or or (2) (6) Laborer Clerical Total Labor
h (1) Foreman . . Cost
Engineer (1) Shipper Equipment
Operators
‘IPlanning and Preparation $51,179 $28,242 $18,229 $44,037 $2,250 $4,413 $148,350
Decontamination or
Dismantling of Radioactive $107,119 $188,277 $86,350 $424,639 $151,875 $23,365 $981,627
Facility Components
Restoration of Contaminated
Areas on Facility Grounds $15,473 $13,598 $0 $12,582 $28,250 $0 $70,903
Final Radiation Survey $47,609 $19,874 $2,878 $76,278 $0 $5,712 $152,350
Site Stabilization and Long- . :
Term Surveillance $0 $0 30 $0 $0 $0 $0
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A.3.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES
’ (Excluding Labor Costs)

(a) Packing Material Costs

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix C, Page C.12 of C.16

Estimate the types and volumes of waste expected to be generated, along with the number and types of containers required for

packaging the waste. Multiply the number of containers required by the unit cost per container.

Number of Type of Unit Cost of .
Waste Type Volume (ﬂﬁ) Containers Cor):tginers Container Total Packaging Costs
DAW/PPE 162 6 1 m"® Sacks $80 $480
Wood Floor, Roof 7680 3 Rented Seavan $2,000 $6,000
Soil, State and Rubble 8100 15 Rented Roll-Off $500 $7,500
TOTAL $13,980

(b) Shipping Costs

Estimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (inciuding truckload costs,

surcharges, and overweight charges) by the total distance shipped.

Total Shipping

Waste Type Number of Unit Cost Surcharges Overweight Distance
Truckloads ($/mile/truckload) ($/mile) Charges($/mite) | Shipped (miles) Costs
DAW/PPE 1 $3.50 0 0 600 $2,100
Wood Floor, Roof 3 $3.50 0 0 600 $6,300
Soil, Slate and Rubble 15 $3.50 : $105,000
TOTAL 19 e $113,400

(c) Waste Disposal Costs

Estimate the volume of waste to be disposed. Multiply the volume of waste disposed by the unit disposal cost (including any volume-

based surcharges). Add any surcharges that are based on the number of containers of waste.

. . ; Surcharges .
Waste Type Vcljtsrzzs(efxtls) Density (1b/t3) Dnspczf:SI)Mass Unit Cost ($/lb) . é 2 i:: i?lrer) Totaé I;)uss{gosal
DAW/PPE 162 20 : 3,240 6.00 0 $19,440
Wood Floor, Roof 1960 60 117,600 6.00 0 $705,600
Soil, Slate and Rubble 2.00 $1,675,800
TOTAL e $2,400,840

i
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies required for decommissioning and mulitiply that quantity by the
appropriate unit costs. -

Equipment/Supplies , Quantity Unit Cost Total Equipment/Suppjy Cost
Protective Ciothing (per dress-out) 3600 $8 $28,800
Instrumentation Rentai (per week) 22 $2,000 $44,000

IMisc Tools (per week) ’ 22 $1,000 $22,000
Heavy Equipment Rental 18 $10,000 $180,000
Consumables (per week) 22 $22,000
TOTAL L $296,800
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A.3.16 LABORATORY COSTS
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Decommissioning Funding Plan
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|If applicable, estimate costs for analyses to be‘performed by an independent third-party laboratory.

Total ltem Cost

Activity Quantity Unit Cost
Sampling Labor captured in remediation / FSS
Transport of Samples 10 $500 $5,000
{Testing and Analysis (gamma) 200 $150 $30,000
Testing and Analysis (alpha) 20 $300 $6,000
Other (specify)
TOTAL $41,000
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A.3.17 MISCELLANEOUS COSTS

Estimate any other applicable costs.

Activity ' Total Cost
License Fees (2 yrs reciprocity) . $4,000

Insurance (included in unit rates)
Taxes (included in unit rates)
Other (specify)

TOTAL $4,000
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A.3.18 TOTAL DECOMMISSIONING COSTS

Enter the total costs reported in Tables A.3.13, A.3.14(a)-(c), A.3.15, A.3.16, and A.3.17 into the
appropriate cells below, and add then to obtain a subtotal. Add to the subtotal a contingency allowance in
Task/Component Cost Percentage
Planning and Preparation {from Table A.3.13) $148,350 3.5%
Decontamination and/or Dismantling of Radioactive Facility o
(From Table A.3.13) $981,627 23.2%
Restoration of Contaminated Areas on Facility Grounds o
(From Table A.3.13) $70,903 1.7%
Final Radiation Survey (From Table A.3.13) $152,350 3.6%
Packing Material Costs (TOTAL from Table A.3.14(a)) $13,980 0.3%
Shipping Costs (TOTAL from Table A.3.14(b)) $113,400 2.7%
Waste Disposal Costs (TOTAL from Table A.3.14(c)) $2,400,840 56.8%
Equipment/Supply Costs (TOTAL from Table A.3.15) $296,800 7.0%
Laboratory Costs (TOTAL from Table A.3.16) $41,000 1.0%
Miscellaneous Costs (TOTAL from Table A. 3 17) $4,000 0.1%
SUBTOTAL $4,223,250 100.0%
25% Contingency $1,055,813 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $5,279,063 125.0%
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A.3.4 FACILITY DESCRIPTION SUMMARY

Radioactive Material license numbers and types (i.e., Byproduct, Source):

See DFP text.

Types and quantities of materials authorized under the licenses listed above:

See DFP fext.

Description of how licensed materials are used:

See DFP text.

Description of facility, including buildings, roomé, grounds, and description of where particular types of
materials are used:

See DFP text.

Quantities of materials or waste accumulated before shipping or disposal

See DFP text. , |

|
!
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS

Use this table to summarize relevant features of the facility. Copy and complete the tabie as necessary for each room, laboratory, or area.
Name of room, laboratory, or area: _|Area 1: Sinclair Farm
Level of Contamination: MARSSIM Class 2

Component Number of Components Dimensions of Component (specify units) T?;i'e?::gelﬁt':ns
Glove Boxes : #t*
Fume Hoods 3
Lab Benches ft®
Sinks ft®
Drains ft*
Floors 2
Walls ft?
Ceiling 2
Ventilation/Ductwork it
Hot Cells ft
Equipment/Materials ft?
Soil Plots ' 2
Storage Tanks ft’
Storage Areas : it
Radwaste Areas ‘ it
Scrap Recovery Areas P
Maintenance Shop . ft*
Equipment Decon Areas ) R
Other (specify) Lagoons 2 2 ) 4 acre
Other (specify) Impacted Grounds 1 100 100 acre
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Name of room, laboratory, or area: |Area 2: South Farm
Level of Contamination: . MARSSIM Class 2
Component ) Number of Components Dimensions of Component (specify units) T‘z;:' e?:;fr;ir:wsit‘:ns
Glove Boxes . ft®
Fume Hoods ft®
‘JLab Benches ft*
Sinks ft®
Drains ' it
Floors » it?
Walls ] ft?
Ceiling 2
Ventilation/Ductwork 2
Hot Cells ft*
Equipment/Materials it
Soil Plots , it?
Storage Tanks it®
Storage Areas it
Radwaste Areas it®
Scrap Recovery Areas it
Maintenance Shop it
Equipment Decon Areas - it
Other {specify) Burial Site 1 0.34 0.34 acre
Other (specify) impacted Grounds 1 5 5 acre.
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A.3.6 PLANNING AND PREPARATION

(Work Days)

Estimate the number of workdays, by specific iabor category, that will be required to complete planning and preparation activities. Include all labor categories,
including Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

(2) HPT's or
(1) Project Mgr (1) HPS or (1) Health (1) Draftsman
Activity or {1} Structural Physicistor (1) or (2) (2) Laborer Clerical
N (1) Foreman R N
Engineer i Shipper Equipment
Operators
Preparation of Documentation for Regulatory Agencies 2 1] 1 2 0 1
Submittal of Decommissioning Plan 20 10 10 20 1) 10
Development of Work Plans 10 5 5 10 0 5
Procurement of Special Equipment 4 4 0 0 0 1
§Staff Training 1 2 2 8 6 0
Characterization of Radiological Condition (including
sampling, soil and tailings analysis, or groundwater analysis, if 5 5 .0 10 0 0
applicable)
Other (specify) Mobilization 1 1 1 6 0 4]
TOTALS 43 27 19 56 6 17
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NRC License #24-00513-32 , .
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A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILITY COMPONENTS
(Work Days)

Estimate the number of workdays, by specmc labor category, that Wil De required to compiete decontamination and/or dismantling activities for each
facility component. Copy and complete this table as necessary for each room, faboratory, or area. Rooms, faboratories, or areas with similar levels of

Name of room, laboratory, or area:

Outdoor Areas

Level of Contamination:

Component

Decon Method

From background levels to DCGLs

(1) Project Mgr
or (1) Structural
Engineer

{1) HPS or
{1) Foreman

(1) Health
Physicist or
(1) Shipper

(2) HPT's or
(1) Draftsman
or (2)
Equipment
Operators

(2) Laborer

Clerical

Glove Boxes

Fume Hoods/ Hot Cells

Lab Benches

Sinks

Drains

Floors

Walls

Ceilings

Ventilation/Ductwork

Hot Cells

Equipment/Materials

’ Soil Plots

Rem/Dispose

20

10

Storage Tanks

Storage Areas

Radwaste Areas

Scrap Recovery Areas

Maintenance Shop

Equipment Decon Areas

Other {specify) Shipping

Other (specify) Supervision

10

TOTALS

10

20

10
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NRC License #24-00513-32
May, 2011 .

A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS
(Work Days)

Estimate the number of work days, by specific labor category, that will be required to restore contaminated areas on the facility grounds.

- R TR - (2 HPT's or
(1) Project Mgr. (1) Health
Activity or (1) Structural () HPSor (1) Physicist or (1) Draft:e,man o, (2) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment
) PP Operators
Grade Excavations 2 2 2 4
TOTALS 2 2 0 2 4 0




NRC License #24-00513-32 University of Missouri - Columbia
May, 2011 Decoramissioning Funding Plan
: Appendix D, Page D.7 of D.16

A.3.9 FINAL RADIATION SURVEY

(Work Days)
Estimate the number of work days, by specific labor category, that will be required to conduct a final radiation survey.
(1) Project Mor | 1) yioe oo (1) Health (S)r:t:;;?;r ((21))
Activity or (1) Structural . Physicist or . (2) Laborer Clerical
Engineer (1) Foreman (1) Shipper Equipment

. . . Operators

FSS Setup 5 2 2 2
ASurvey Packages 5 2 2 2

Soils Surveys/Sampling 15 15 . 30 30 15
Report .10 2 2 2
TOTALS 35 19 2 ] 36 30 21
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A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
‘ (Work Days)

[Esfimate the number of work days, by specific labor category, that will be required to complete site stabilization and long-term
surveillance activities.

. (2) HPT's or
(1) Project Mgr (1) Health
Activity or (1) Structural (1) 2PS or (1) Physicist or (1) Déaftgman or (2) Laborer Clerical
Engineer oreman (1) Shipper (2) Equipment
Operators
None - Unrestricted Release
TOTALS 0 0 0 0 0 0
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A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

[Enter the total work days for each specific labor category from the applicable table above (i.e., from the bottom rows of Tables A.3.6
through A.3.10).
. (2) HPT's or
(1) Project Mgr (1) Heaith
Task or (1) Structural ()HPSor (1) Physicist or v Draft§man or (2) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment
‘ ( Operators
Planning and Preparation
(TOTALS from Table A.3.6) 43 il 19 56 6 17
Decontamination and/or
Dismantling of Radioactive
Facility Components (Sum of 5 10 5 20 10 5
TOTALS from alf copies of
Table A.3.7)
Restoration of Contaminated ,
Areas on Facility Grounds 2 : 2 0 2 4 0
(TOTALS from Table A.3.8) :
Final Radiation Survey :
|(TOTALS from Table A.3.9) -5 19 ] 2 36 80 2t
Site Stabilization and Long- |
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A.3.10) : :
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NRC License #24-00513-32
May, 2011

A.3.12 WORKER UNIT COST SCHEDULE

Estimate labor costs (including salary, fringe benefits, and corporate overhead). Include all appropriate labor categories, including
Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

. (2) HPT's or
1) Project Mgr 1) Health
Labor Cost Component <§r ) Sjtructu?al M l;PS or (1) P(hilsicist or () Draft§man o (2) Laborer Clerical
Engineer ‘oreman (1) Shipper (2) Equipment
Operators
Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000
[Overhead Rate (%) 50% 50% 50% 50% 50% 50%
Total Cost Per Year $262,500 $225,000 $202,500 $157,500 $97,500 $67,500
Living Expenses (PD*7/5)" $181 $181 $181 $181 0 0
Total Cost Per Work Day? $1,190 $1,046 $959 $786 $375 $260
' Per Diem Rate: $129 per day.
2Based on 260 work days per year (e.g., 260).
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A3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

TMultiply the estimated work days for each specific labor category (from Table A.3.11) by the total cost per work day for the corresponding labor
category (from Table A.3.12), and enter the results in the table below. Then, add across all labor categories to determine the total labor costs for each
(2) HPT's or
(1) Project Mgr (1) Heatth (1) Draftsman
Task or (1) Structural (1) HPS or Physicist or or(2) (2) Laborer Clerical Total Labor
. (1) Foreman . . Cost
Engineer (1) Shipper Equipment
Operaiors
Pfanning and Preparation $51,179 $28,242 $18,229 $44,037 $2,250 $4,413 $148,350
Decontamination or )
Dismantling of Radioactive $5,951 $10,460 $4,797 $15,727 $3,750 $1,298 $41,984
Facility Components )
Restoration of Contaminated
Areas on Facility Grounds $2,380 $2,092 $0 $1,573 $1,500 $0 $7,545
Final Radiation Survey $41,658 $19,874 $1,919 ~ $28,300 $11,250 $5,452 $108,461
Site Stabilization and Long- .
Term Surveillance $0 $0 $0 $o $0 $0 $0




NRC License #24-00513-32
May, 2011

A.3.14 PACKAGING, SHIPPING, A

(a) Packing Material Costs

ND DISPOSAL OF RADIOACTIVE WASTES
(Excluding Labor Costs)

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix D, Page D.12 of D.16

Estimate the types and volumes of waste expected to be generated, along with the number and types of containers required for
packaging the waste. Multiply the number of containers reguired by the unit cost per container.

: 3 Number of Type of Unit Cost of .
Waste T ype Volume (') Containers Containers Container Total Packaging Costs
DAW/PPE 54 2 1 m® Sacks $80 $160
Soil 1080 _ 2 Rented Roli-Off $500 $1,000
TOTAL e i : $1,160
Lb) Shipping Costs

Esfimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (including truckioad costs,
surcharges, and overweight charges) by the total distance shipped.

(c) Waste Disposal Costs

Waste Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
Truckloads ($/mile/truckload) ($/mite) Charges($/mile) | Shipped (miles) Costs
DAW/PPE i $3.50 0 0 600 $2,100
Soil 2 $3.50 0 : 0 600 $4,200
TOTAL 3 B e e $6,300

Estimate the volume of waste to be disposed. Multiply the volume of waste disposed by the unit disposal cost (including any volume-

based surcharges). Add any surcharges that are based on the number of containers of waste.

Dispoéa| ‘ Disposal Mass Surcharges Total Disposal
Waste Type Volume (ft3) Density (Ib/ft3) (Ibs) Unit Cost ($/1b) N ég‘fg ic:,re ) Costs
DAW/PPE 54 20 ¢ 1,080 6.00 0 $6,480
Soil 1080 90 97,200 5.00 0 $486,000
TOTAL 54 e $492,480
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies requured for decommissioning and muttiply that quantlty by the
appropriate unit costs.

Equment/SupplieS Quantity Unit Cost Total Equipment/Supply Cost
Protective Clothing (per dress-out) 400 $3 $3,200
Instrumentation Rental (per week) 5 $2,000 . $10,000
Misc Tools (per week) 5 $1,000 $5,000
Heavy Equipment Rental 2 $10,000 $20,000
Consumables (per week) 5 $5,000
TOTAL $43,200




h

NRC License #24-00513-32 _ University of Missouri - Columbia ’
{

May, 2011 ' ‘ Decommissioning Funding Plan
Appendix D, Page D.14 of D.16

A.3.16 LABORATORY COSTS

If applicable, estimate costs for analyses to be performed by an independent third-party laboratory.
Activity Quantity Unit Cost Total ltem Cost
Sampling. : Labor captured in remediation / FSS
Transport of Samples 20 $500 $10,000
Testing and Analysis (gamma) 600 $150 $90,000
Testing and Analysis (C-14/H-3) 600 $250 ~ $150,000
Other (specify)
TOTAL $250,000




NRC License #24-00513-32
May, 2011

A.3.17 MISCELLANEOUS COSTS

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix D, Page D.15 of D.16

Estimate any other applicable costs. ‘

Activity Total Cost
License Fees (2 yrs reciprocity) $4,000
Insurance (included in unit rates)
Taxes (included in unit rates)
Other (specify)
TOTAL $4,000
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A.3.18 TOTAL DECOMMISSIONING COSTS

Enter the total costs reported in Tables A.3.13, A.3.14(a)-(c), A.3.15, A.3.16, and A.3.17 into the
appropriate cells below, and add then to obtain a subtotal. Add to the subtotal a contingency allowance in
Task/Component : Cost Percentage
Planning and Preparation (from Table A.3.13) $148,350 - 13.4%
Decontamination and/or Dismantling of Radioactive Facility o
(From Table A.3.13) $41,984 3.8%
Restoration of Contaminated Areas on Facmty Grounds o
(From Table A.3.13) $7.545 0.7%
Final Radiation Survey (From Table A.3.13) $108,461 9.8%
Packing Material Costs (TOTAL from Table A.3.14(a)) $1,160 0.1%
Shipping Costs (TOTAL from Table A.3.14(b)) $6,300 0.6%
Waste Disposal Costs (TOTAL from Table A.3.14(c)) $492,480 44.6%
Equipment/Supply Costs (TOTAL from Table A.3.15) : $43,200 3.9%
Laboratory Costs {TOTAL from Table A.3.16) $250,000 22.7%
Miscellaneous Costs (TOTAL from Table A 3. 17) $4,000 0.4%
SUBTOTAL v $1,103,480 100.0%
25% Contingency $275,870 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $1,379,350 125.0%




R 'Office of the Vice Chancellor 319 Jesse Hall

: . . C . . Columbia, MO 65211-1250
for Administrative Services
PHONE (573) 882-4097

University of Missouri-Columbia : ' FAX (573) 884-4847

June 1, 2011

TO: U.S. Nuclear Regulatory Commission
U.S. NRC Region III

801 Warrenville Road

Lisle, Illinois 60532

STATEMENT OF INTENT

As Vice Chancellor of Administrative Services of the University of Missouri, I exercise
express authority ‘and responsibility to request from the Board of Curators of the
University of Missouri funds for decommissioning activities associated with operations
authorized by U.S. Nuclear Regulatory Commission Material License No. 24-00513-32.
This authority is established by the Collected Rules and Regulations of the University of
Missouri. Within this authority I intend to request that funds be made available when
necessary in the amount of $9,046,453.00 (Nine Million Forty-Six Thousand Four
Hundred Fifty-Three Dollars) to decommission the properties owned by the University of
Missouri. I intend to request and obtain these funds sufficiently in advance of o
decommissioning to prevent delay of required activities.

A copy of the Um'versify’s Collected Rules and Regulations Section 70.010 is attached as
evidence that I am authorized to represent the University of Missouri in this transaction.

Sincerely,

......

Vice Chancellor for Administrative Services

Attachment: As Stated

AN EQUAL OPPORTUNITY/ADA INSTITUTION




70.010 General Execution of Corporate or Board Instruments | Collected Rules | Rules an... Page 1 of 2

University of Missouri System

Chapter 70: Execution of Instruments

- 70.010 Gener%I Execution of
| orporate or Board Instruments

172.390,; R.S.Mo. 1959; Bd. Min. 4—i 1-58, p. 12,512; Amended 5-20-77, p. 37,690 and 3—28- :
80, p. 38,100; Revised Bd. Min. 6—14—85; 1-21-98, Revised Bd. Min. 5-5-06. '

A, Aii ihstruments—Aii instruments affecting The Curators of the University of Missouri,
the Board of Curators of the University of Missoun, or the University generally shall be
execuied on behalf thereof as provided in this section uniess execution thereof shall
have otherwise been specifically provided for and directed by tiie.éoard.

B. Real Estate ”

1. Any of the lands donated by the Atlaniic & Paciiic Railroad Company to the
State of Missouri by deed dated the sixteenth day of February, 1871, and all
other lands conveyed by cbrporations or individuals to the State of Missouri for
sale in aid of the state univefsity, may be soid and conveyed by the board of
curators, and deeds of conveyance ’io same shall be executed by the president
of the board, signed by him, with the seal of the corporation attached theréto,
and attésted by the secretary of the board; and provided further, that any
conveyances of such tands heretofore made by sai_d board in accordance with
the provisions of this section shall divest -the Siate of Missouri of all title to the
same and vest said title in the grantees, their heiré and assigns forever.

2. Instruments conveying title to real estate owned by The Curators of the '
University of Missouri shall, upon approval of same by the Board of Curators or .
University President as delegated by the Board, be executed in the name of
.The Curators of the University of Missouri and signed by the President of the
University or his/hér designee, with'the corporate seal afﬁxed, attested by the
Secretary. .

C. All Contracts, Other Instruments and Agreements—All contracts and other
instruments and agreements vaThe Curators of the University of Missouri shall be
executed in the name of The Curators of the University of Missouri and signed by the
President thefeof, the President of the University, the Vice President for Finance and

_ Administration, or such other officer as may be Speciﬂcélly designated by the Bo;rd,

and the corporate seal ih’ay be affixed, attested by the Secretary. The named officers

httb://Www.ﬁmsystemf.edu/ums/rules/collected rules/business/ch70/70.010 general execut.;.‘ 5312011




Attachment 2 - Various Schematics of Ductwork
for Pickard Hall (7 pages)










oy e

5 L. Lation

Boivos o plut poallons
Moo gdifing b1k pocsifon

"]

‘

ekt o, g vl

Semncgantting Aywetl patiien

Gt "y nany el
. Pk Rt eyt T

ttog iy
eyl A st a1 dleed o8 S

g bmoen whess qum.

« ladtcated o0 .«_ and

" otgh sl gl vbers sowined;

JON

: Aoy el o e
[N
AN

athorwias dicathd

\ l--.--ul-.t-w.«h-umu-—humu»-nmd—.
N m#wm‘wttuhfk-mﬂh w~.-.| Lab ong plamter or

s

st gl
knl«h
n= |

ol pn 2 x 4 wos
Rustpg sielpe. s.- fmu o
-4 A -

b A a,-.u oz o | o e st

P

nml- 5

. MECHANICAL

CEXIBTINGY

. NEW COMCRETE BWPy

‘Sl SIE P FREEL N

T THOR

Sacusmy \binr

3 /-M g uv«
wrm

W e30m/218

8T, Loua,

LABORATORY | .
—8-4— SLABORATORYY .
of \ g
H |
sty il isfic] e e || ;
T mre—y i T TT.
0 ;
1 i i
.
wnmmmm | _§ e ) @
\ o B s
. [t
\ﬂ . e

o
vy ot

T M Il
CTWO. GTORY EPALE)

- =5,
o Faxi -
lefeiale}

Phnaris.

5] ,s-\‘

o,

e b .u.m\

ARCHITECTS/ENGINEERS/PLANNERS

f%i FOOF DR 10 KEMAIN
- T CEruTive i sones o)

Py

=i

gy PCHOR EXTRIty JTHR
L mn’m“‘,ﬂ"

FHsT  nasouer

Y B
F. MI

£ BTN STOME LIGKTWEL

e Zomrc oo
AT e ]
i KPose0 WRFALSTS BE of e

NMOMME AVENUR/SUITE 200

HOFFMANN/SAUR AND ASSDCIATES, INC.

=

—'%

(O

DCALE: Vs o

UMBIA, MISSOURI

HSA

. Corpef N
* Elaiag Comprctan - ol
i B - Tk
tod

anAII. NuM:lH

CATEGORY

A-2-1

5 | |




'RC 020 HO2 74 00

= AGVISIONE
T oSl GENERAL NOTES (1ys sueetgueyy
- B sevs nut susrwane § errisie 5 e As rortae,

!

5

SCEMATIC o PIRING c@MNMN T

UM CEA T E RS
T TG TEERL T

[
- é»-.]»— Sa-
( e e e

g na s comesrare
= i

.
! Yo romn

Treical Low PRESSURE
DRI® LEa DE AL
B T

1

st

¢ Pausguze

ExraT: 4e av

/-r_ £

‘aar

aaied

GRS comc: maXLRN

Ls o v

HRAT MxaiariagR
CHOT WATES 6wl
TR~

e v
s

L5
g
B P

ot i it
=1

A\ SorimsT M PRI T BRI FIRING AT YL moiT.

A\ PEUSE AL EXISTING OPENINGS FOR DULT AND PIPING PENETRA-
TioNs MHARE Possisie, LOCATE NEw WAL PERETRATIONS FOA_ icr-
. AND PIANG ABOVE EXISTING GPERINGS IF PO

HoRl 4 A ABOUE ERINGS 1 FOLSIBLE T0 MINIPHIEE

!

r

=

1N gngvior s ves

I
i}

PUmM, Bvyehy biog Fes
/y.'«n.- e
- .

PRAVION MmO av
EITTANG, L 1w,
(R

S
Ve
LR

BEE MECH TQLID RM,

AL
iz

laa
o

[ Froand  F

Tlva

s

e 120

FoR FILUNG SYSTEM

BASEMENT

FLOOR®

PLAN - HAC. .

BLALE 3 14" = |- 0%

T

sx08/3%a

- 8T Lowus

ARCHITECTS/ ENGINEERS/PLAN“IERS

BEANASHEK AND ASSOCIATES, ELECTRICAL AND MECHANICAL ENGINEERS

l
S

) >-

EMI

HOFFMIANN/SAUR AND ASSDCIATES, INC.

7777 .BONNOMME AYENUE/BUITE 2000 -

OLD CH
UNIVERSIT
JCOLUMBIA, MISSOURI

THSA

4§ JACK A. SONTAG, CONSULTING ENGINEERS, STRUCTURAL ENGINEER

o
:
z
€l
4
L
"
x|

CATEGDRY




RC 020 HO3 74 00

b~ 20°4 g0*

sor
coup pueT 1u% 1.

| S

Lo Y
tate 8% PLER UM -]

Py
G4

[+ Floor~

E
BCaLss

|8 v 30"
oaar gpkiys®e

BOMANCAL
PPRLE PaaTia

oe-za0
o

cnay Aodiese

3
i |
B 1

oorran o
e ato

o

s#-250

gy

FENERAL NOTES] (THis sHmaT arite)

(" =gy

HELE ALl BUCTYERE S7E PIRING A FIGH 08 P SIB LA,

ABUSE ALLEXISTING ORENINGS FOR DUCY AND PIPING PENETRATIONS
aca

WHERE POSSIDLE - LOCATE NEW WALL PENETARATIGNS FoA DUCTWORK
AN PIPHGE ABOVA EXISTING OFENINGS 1F POSSEILL T MINIMIZE .
DIsTALGTIoN or Waus

£\ PROVIDN AccKus mauecs ron s g pAMPERS

7 468 anc REFABLTEO CEG. P FOR EARCE LacATaN a7 SE ek

HAG TO PREVIOE I¥38" ERILING ACLTSL AN P08 ACERSS TB MACH
TeArInAL 454 AND SALMTEN DAMSEA. :

A pRevioe ARSan ACOUSTITUN AtnFew TusING VANRS
L SRR R o

}

sz-eso [

—ﬂ}}
e |3

it

-abm §
Nl e Ty
| B

o P

PRI

Ty

. B
o R

)

FaEeH.
Hea

IMELH, B, fursa, pesric:

BoUTE. RN PN
e V4t Ecall

:

Gl g
| maypami o

(s e e

FIRCT FLOOR

SREATIAEE
LR,
I
| BRAEATS

CohlE : Vit= (0"

PLAN - HAC. g,

#3108/314 - aaE-anez

EY LOUIE. MIBBOULR!

ARCHITECTS/ENGINEERS/PLANNERS
BANASHEK AND ASSOCIATES, ELECTRICAL AND MECHANICAL ENGINI

N >

HOFFMANN/SAUR ANGOQ ASSOCIATES, INC.

F7T77 AONMOMME AVERNUE/BUITE 2000
CONSULTING ENGINEERS, - STRUCTURAL ENGINEER

HSA
LD CHEM]
NIVERSIT
Costmely MSsou

;

GETAIL NLMaZR

CATEGORY

H-3

Joe NG

BATE
7--74 722 |
e

71




] . : L GEMNERAL NOTES: (rrig shest omcy)
. A Wero A SucTwonn § FiPiiG AT KIaN A PORTILE

R T
. L S T T AR e GO IR A PTNE ARSUE SR o a3

. TR et Sl midron < R
L _aame £ FROVION ACCRES Aanitat FOR A iAC DArwER
A\ 556 ARG PAIECTEO G s #.Al P RAACT LOATION UF G ING GAPFUSHAS

R R T2 rROrISE a47HIE" COLING ACEERS N doR ARG TO i PEAMIAL KBS AND

ket
g o ovER " . PROVIDE ANk CoUITTINI. i TuRmING wnEL AF o ATIaNE s
= 1, vy ~ D@ e ) N

5 T“F.WIM,.‘.

.
umuﬂ\

I Fw

£ -5
LTI

uey MIPEASY & 3 WTING GaLLERY
CYLy 03 PAMT SRR

. BEEEoen

SECTION "B

ShE

LR PLeNA

vy

MIBBOUAI B3105/314 .B8E-E383

d
; s PLEwI
i

TNt

oteie

=8 - lozs
[T

BT LOwS,

[ vl o

N
Floviwie
=pNNEETION(TYR) Eﬂ 4

. i
: it

ARCHITECTS/ENGINEERS/PLANNERS

10§ . .

1
e
. EENNRET o (et A

|
|
o
i

ik I
P !

!

;i

18t

; S
BANASHEK AND ASSOCIATES, ELECTRICAL AND MECHANICAL ENGINEERS .

; lys 8% ‘T.

[

T ey

UL

ATE vaave. .

S/A

d
Z
o
g
P uu@«t el 41 |xu[( g
AMGIENT gariun - . k o]
) ;i'“i —— e o5k P 8 ) E g
! . ; T . H
by e B L2 < :
[ e —1 - g,
Pl 2t F
:Ql Y 43 2
, 2 £ é
Falifeh o v ! | “48%x 1 R o oPHiL, * P ;
N et 43 2
\T\ : w3 4
B 2 i ] ¢
P P 2t 8
3 s T
: Plod—F ot 3 . q 8 E%
i [ H 8 ¢
oS p— i E 8 g
- S5 M : % ~ gg
[y =3
It =z
8
1
<
Z
<1
]
<
»®
2
]

COLUMBIA,

RC 020 HO4 74 00

e
AR HUMIDIFIER SCAEGULE s
MARK
o e e o
(LA LT SN LT CH otk N S R L
T ST PR T 7 5 v amizer maiis
ULkl ) D o W o pEEy T DETAIL NUMBRR
ORIFICE  SITE Mo* YAyt 20 2
e i o] A ZED o)
e },u( LAYE NALVE cATEGARY
. SECOND FLOOR PLAN - HAC. @N H-4
PIPING COMMECTIONS TO HUMIDIFIERS : QUALE s VAo v o BATR JOW NG
o SEXLE 7--7a 1722

.




RC 020 HO5 74 00

SUNSIRRUINE Sy
i!’(rmu "

P L

L e

. m.sﬁfk

SIEEN

L

HB AT NS

Ermaurr semeR) | v
o

i
X 28 Ar- 40

Mo warer mue B\

{Funk B

1t sies

Prbssnk G (YA
N A

aniay s (TP

" ';rv....w»mu trmy

ot viva crvmy

{
)
|

e (omcurt serien)
-

EL oW DA G o A

Vo seall

atons varve,
AT SwnTRoL WALVE

Mecw ynLve
G Basideay

e

x Q/e % 10% 10" ue Lo\
A A :ixmxmi“@-—f;:
PiN: o

X X A% x!g}
i £}

By
TR0

wiid ons V5 5 107 o)

i z
U PLars Pom ! 2
L
o ep evoce bm | P
Bowni -~
ber

AR VAR TV,
ot PRAPTTR}

YA AlaR (TEm)
oumt Laa gy}

rids DETIAI

A sunscs cusnno. VAT sskvs Beuer visers, o
DAty CURB, (FLASHASA AEGIAED, AELVF fENTs To 08 RCN AREITE, TPt 5

MUTH BLACK EPOXY CATORIOU FINIGN, VENIFS SIE OF {AIST. AQK, OPFrING JN LD,

SIEA

CONTROL
i VI

L CONN.
6F 15

vise aimosntisy BACHOANT

GLOBE VALVE:
v

GENERAL NOTES (THis SHEET ouiy)

BUCT Dawn. BRe
PlaR

VIDE FURE OAmPaa sEE 247 clook
FOR €OMTIMUATION

Y, THR WhLL ABOVE Exisviue 240 kiogn
2L Paavipe e pAMPER. Sae 2¥e wl
Zevil NP AN

FIOLD  DUCTWEAK { PIBG AS MIH RS POSSIBLE

conmican
Low

EX(TinG ExiauaT

SN0 BUETWORM, 40 ROG# ENRAUST £4PG T mavee.
PR T i ST 7S TE BE FEnavs

137100 A% REGIRD
PROVIOE AMCESS PANRLS FOR ALL FIRE OAMPESS

D&D 95

ifvmn\p

I—m\ THERHOHETER (TVR)
oV
L 2% s

VALV, —'
B

s puip cocK DRAY <
VaLvE -

D AND CAPPED

0 _SNOIx TIELTING  CONY R { FIPtING.
SCAL £ P ]
—
.
/
i
as A f
T
!
T o
HGB o
2%
RL: {
Exearviion
i g - i
”“§ AIRFLOW
-] - 2
L
J
souitizen T, 3
L mre amel

WA B,

NOTE: Ak REFRIGLRANT AND, HOT 045
BYPASS CONNECTIONS TO 8£ MADE
45 PER -MANUFACTURER RECOMMENDATIONS

REFRI(:ERANT PIPING TO DX COILS

PARTIAL ATTIC

NO SCALE

Teg i FRee v T
oNThACTOR §rind
e RS VAT
EXisTing conDITIoNS

FLOOR PLAN - HAC

TN/

o @ N

ARCHITECTS/ENGINEERS/PLANNERS

. Zol-74.

—
g ol
A | Z
I-S<
: )

C

BANASHEK AND ASSOCIATES, ELECTRICAL AND

|
S

HOFFMANN/SAUR AND ASSDCIATES, INC.

7777 BONHOMME AVENUE/SUITE 2000

UNIVERSIT

COLUMBIA, MISSOURI
JACK A. SONTAG, -CONSULTING ENGINEERS, - STRUCTURAL. ENGINEER

CATEBGAY

naTa Jom NO
722

o 8w,




Attachment 3a - Radiation Worker Training
Status report for Pickard Hall 55555 (1 page)




ORLGL VAL /

TALN) OARTE

Name Start Last Training Training Date Training Due
Alex Barker 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Amanda Maloney 09/12/11 INTRO. TO RAD SAFETY AT MU 09/08/11 09/08/14

Anne Stanton 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Antone Pierucci 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Barbara Smith 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Brandy Tumnire 09/19/12 INTRO, TO RAD SAFETY AT MU 09/18/12 09/18/15
Bruce Cox 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Carol Geisler 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Cathy Asbury 12/20/11 INTRO. TO RAD SAFETY AT MU 12/20/11 12/20/14
Cathy Callaway 12/15/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Christina Schappe 07/11/11 INTRO. TO RAD SAFETY AT MU 09/12/11 09/12/14
Christopher Ruff 10/04/11 INTRO. TO RAD SAFETY AT MU 10/01/11 10/01/14
Danielle Gibbons 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Devyn Hunter 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Donna Dare 09/19/12 - INTRO. TO RAD SAFETY AT MU 09/18/12 09/18/15
Emani Castro 09/24/12 INTRO. TO RAD SAFETY AT MU 09/20/12 09/20/15
George Szabo 12/15/09 INTRO. TO RAD SAFETY AT MU 09/12/11 09/12/14
James Van Dyke 1220/11 INTRO. TO RAD SAFETY AT MU 12/20/11 12/20/14
Jeffrey Wilcox 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Jillian Hartke ! 02/07/11 INTRO. TO RAD SAFETY AT MU 09/12/11 . 09/12/14
JosephKidd 12/14/09. RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
June Davis 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Katharine Mascari 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Katherine Iselin 08/28/12 INTRO. TORAD SAFETY AT MU 08/22/12 08/22/15
Kathleen Slane 11/04/11 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Kenyon Reed 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Kristen Harris 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Kristie Lee 12/14/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Kristin Schwain 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Linda Garrison 12/20/11 INTRO. TO RAD SAFETY ATMU 12/20/11 12/20/14
Lorenz Lepper 02/07/11 INTRO. TO RAD SAFETY AT MU 09/12/11 09/12/14
Lorinda Roorda 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Lucas Gabel 07/11/11 INTRO. TO RAD SAFETY AT MU 07/05/11 07/05/14
Marcus Rautman 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Mary Conley 11/04/11 INTRO. TO RAD SAFETY AT MU 10/25/11 10/25/14
Michael Yonan 12/20/11 INTRO. TO RAD SAFETY AT MU 12/20/11 - 12/20/14
Nancy Alexander 11/14/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Norman Land 12/14/09 INTRO. TO RAD SAFETY AT MU 09/12/11 09/12/14
Paul Stebbing 12/14/09 RAD SAFETY AT MU - REFRESHER . 11/03/11 11/03/14
Rebecca Pursley 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Ryan Johnson 09/12/11 INTRO. TO RAD SAFETY AT MU 09/08/11 09/08/14
Sarah Jones 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Sarah Williams 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22/12 08/22/15
Shelby Wolfe 09/12/11 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
'~ Susan Langdon 05/25/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Susan Lowrey 12/27/11 INTRO. TO RAD SAFETY AT MU 12/20/11 12/20/14
Wayne Mehrhoff 12/14/09 INTRO. TO RAD SAFETY AT MU 08/19/11 08/19/14
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Safety Responsibilities

Radiation Safety Committee

m Comprised of members representing departments
where radiation or radioactivity is used

m Shall approve all use of radioactive materials and
radiation producing equipment within the university

m Establish and review an effective, safe Radioactive
Protection plan in compliance with MU’s NRC license
and the Radiation Safety Manual

m Review the activities of the Radiation Safety Office

Safety Responsibilities

Radiation Safety Officer

m Has been delegated authority to ensure the implementation
of the Radiation Protection Program and is responsible for
the day to day conduct of the program

m [s a member of the RSC, and brings issues of compliance,
efficiency and safety to the committee for resolution

m Provides technical assistance and guidance to all users of
radioactive material or radiation producing equipment










Emergency Procedures

m Fire-emergencies with radiation

m Medical emergencies with radiation
m Radiation only

[ Laboi‘atory contact personnel

m During business hours call Radiation Safety at
882-7221

m After hours call MU Police at 882-7201
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Definitions

Radioactivity

— That property of certain unstable
material where ionizing radiation
is spontaneously emitted

Contamination

- Deposition of radioactive
material in any place where it is
not desired, and particularly in Py
any place where its presence mayjjis
be harmful -

Radioactivity Basics

Radioactivity — The spontaneous nuclear
transformation of an unstable atom that often
results in the release of radiation, also referred to
as disintegration or decay.

Units

Curie (Ci) the activity in one standard gram of
Radium = 3.7 x 1010 disintegrations per second

Becquerel (Bq) 1 disintegration per second —
International Units (SI)

10




Stoppedbya o
sheet of paper or
d

Beta Radiation
topped by thick layers|
of ctothing or by a pa=
M quarter inch of
faluminum or plastic

00
Concrete
B ey

YR e

B Inches

Penetrating Distances

Paper Plastic
Alpha

Beta

Gamma and X-rays

Nevtron

Lead Concrete
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o HALF-LIFE

{
|
\ ,
\ In 7 Half:life Periods the
\ " | Radioactivity of the
N Material Has Decayed
ACT \\ . to Less Than 1%
mc)y| ~ 50
—— ..~ 125 825
One ' h S~ V4 3.125
Half-life TS~ / 1.56
Period T \\’ _______ ' —0.78
I i
1 2 3 4 5 6 7

DEFINITION: TIME FOR 1/2 THE ATOMS TO DECAY

AWAY '

- Average Annual Radiation Exposure in the
U.S. (Approximate)

B Man Made Sources Combined
! e X-Rays Total (o1d - 1980
& Medical Studies (CT/Nuc) ~(275) =360 mRem
& Consumer Products
z Other
- TOTAL Man Made

g Natural Sources

2 Radon
z Own Body
2 Sun
& Earth
- TOTAL Natural
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Average Annual Radiation Exposure in the

U.S. (NEW)

(Approximate)

All Exposure Categoties
Collectiva Effective Doss {percant), 2008

Redon 8 thonem
{baekg o] 137 %)

Sarvmned 1omeguis iy
frserdicash 1240 %)

36%!

e Wrdusrial 10t %
Use to — Oocupnbena 0.t %)
be 11% T G i2 %)
Canvantional tadisgranhy { uatoscony
e (mestiza (5 %)
{madioe} {12 ¥} Tnterveationa. Pucroscdoy
neiicol) 7°%%)
2/ 4/ 20 1% pXe]
2008 NCRP Annual Report and the Press Release for NCRP Report No. 160 on /onizing f of the Population of the United States.

NCRP Report No. 160, lonizing Radiation
Exposure of the Population of the United States

2008

Early 1980s

Occupational / OCecypational / industriad {0.1 %)
industrial (0.3 %)

C 2%) e -

Gonsumer
L T T2 %)

Early 1880s 2006
Coliective effective dose
{persan-Sv} 835,000 1,870,000
Effective dose per individual
in the U.S. population (mSv) 36 6.2
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Radiétion effects on the Cell

'|= Indirect Effect - radiation that interacts with
the water of the cytoplasm of the cell, not the
nucleus, and breaks the bonds holding the
molecules together forming hydrogen ions and
hydroxyls. These molecular fragments may
recombine and form water or may form to
make other substances like hydrogen peroxide.

Direct effect

m Direct effect can cause immediate damage to
the most important part of the cell, the genetic
material.

® Damage to genetic material can cause
immediate problems to the cell and to the
daughter cells it creates. '

m Damage to genetic material is highly
dependent on the cell cycle.

14




SENCT MO TON EXPOSURE sy

Troe of Expostra.

B Vios body fiead & trunk), 3 ryyear, whlanedn
Bcive biond thring dase equivaeat
organs, gonods

1D ngrymer
50 remyyesr
50 renysar

| Bamed on LUISNAC Regulations, Tiie 10, Pan 20, Code of Pederat ﬂnguhmnm
wndt agooted by mary statas, Limison mmupmmtm
onisvaes willof Hae: see 1OCFR20 for detais. Caﬂ:lr
;egdukryageml& ey adhere te diflerent kmits.

* Mote: 1 rem — 1,000 mnent
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AT MU we have new

Dosimetry New Dosimetry
by Mirion

i MIRION

TECHNOLOSIES

TLD - Thermoluminescent Dosimetry

Requirement of Dosimetry

m Adult Workers

~ 10% of any applicable limit
m Declared Pregnant Workers

- 100 mrem over course of pregnancy
m Minors

- DDE of 100 mrem

- LDE of 150 mrem

- SDE of 500 mrem

m High Radiation Area (>100 mR/hr)

16




To Assure Accurate Dosimeter Readings:

wear badge at sternum level.
keep badge away from heat sources
store badge away from radiation sources

do not wear your badge when having personal medical
or dental x-rays

notify the Radiation Safety Staff if anything unusual
happens to your dosimeter

only wear the dosimetry assigned to you

assigned dosimetry should be worn at only one
institution

Special CR39
Plastic Filter -
that helps with
algorithm
calculation of
Fast Neutron

Teflon Bubble
Filter -~ Deep

Copper Filter —-
Energy
discriminator that Plastic Filter (no
helps with hole) — Lens
algorithm
calculation of
Neutron Dose

17




Dosimetry Continued

m If you are assigned dosimtery from the university which is used to
monitor your work related occupational exposure to ionizing
radiation, and you plan to receive a diagnostic or therapeutic .
treatment with RAM (radiopharmaceuticals) then you MUST inform
the RS Office PRIOR to the treatment so we can advise you on the
particulars associated with how we are going to continue to monitor
your occupational exposure without it being affected by the
radiation from your treatment or scan.

n Dosimetry issued by the RS Office of the University of Missouri
should also not to be worn home, to the store, to lunch etc but rather
kept at work to be donned and doffed when you are working around
sources of ionizing radiation unless prior arrangements have been
made with RS. '

35

Dosimetry Continued

m Do not store your personal dosimeter close to sources of
radiation. If you leave them on your lab coat or desk drawer
as an example make for sure they are reasonably away from -
sources of ionizing radiation. In other words don’t store you
dosimeter near the Radioactive Waste storage containers.

m Ensure that you are wearing YOUR assigned dosimeter,
wearing it correctly as identified on the dosimeter itself,
“Chest”, “Collar”, and wearing the correct color and date on
dosimeter associated with wear period. If you questions
concerning this call EHS RS at 882-7018.

36
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Measure Your Radiation Dose
-Dosimeters-

Used to measure the occupational dose equivalent from x-ray,
gamma, and high energy beta emitters. Dosimeters cannot

detect radiation from low energy beta emitters.

Global Whoie Body

Ring Dosimeter

Fetal Dosimeter

Measures... | Whole body exposure Extremity exposure Exposure to a fetus
Is wom... On the torso between the | On either hand under the | At the waist line
neck and waist gloves with the name
facing the radiation source
Can detect... | X-rays & gamma rays X-rays & gamma rays

High energy beta emitters

High energy beta emitters | -

TS o B e i S it i By B
e, i oy e ok Pt

pobeindvmimrcosih

e

LS Ry gy ey RN G A
s s [

NOTOFFICIAL

Your official dose report is provided IAW the law at least once a year if you

receive greater than 100 mRem as part of your occupational dose. You can

request it more often if you want it. But we HAVE to provide it at least

annually.
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MU Radiation Safety Program

2009 Annual Dose Data

10%
Dose mrem
Minimal
1-100
101-200
201-500
501-1000
1001-2000
2001-3000

5,000mrem

Whole Body
169
102

O O = W N

Risk in Focus

CAUSE

" DAYS

SMOKING 1 PACK OR MORE OF CIGARETTES/DAY (MALE) 2409

DRIVING A SMALL
CAR

DRIVING A LARGE
CAR

290

145

AVERAGE EXPOSURE FROM NATURAL RADIATION 39

PARACHUTING

25

CONTINUOUS EXPOSURE TO 100 MREM/YR/ LIFE 10

SMOKE DETECTORS
SEAT BELTS

-69
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Bottom Half of The Form

is for requesting dosimetry.
Previous dose history can be requested.
New dosimeters are issued quarterly.
There is an extra charge for late and lost dosimetry.

DOSIMITRY APPLICATIGN

Nl Aunte EEnLTef IS Fequyed Jor CosiyRetry £SUance; ¥ Yok 0C ROT AIVe G UoNersTY I FumBer, EONTGCT your TSSIpaLT ieann
Phpsicist
Salact Aetinn: Saloct Dnslmetry
i3 Add O Chest
3 Dalete 9 Collar
3 Change or Transier (attach nat=}

1) Fetal Dostaaetzr

Dosimetry & radirtion exposurs hilvtory formadun: Check the boals) befow that zoply.
T3 Ivos fequineg 1y wenr'd e Rg dAS LLIARGOr YETR, QDM ETE SmpIOYRY IJoIMaTIon Leows.
i lam currently monitared b anather exrploysr froruglene smgfower information belowls

{Comact Your ssgned HP}

MU ia commiesd w the ALARA philosophy sud.
Deretore. lioing ALARA poticy:

of ¥Bwoeri. Excalty,
Muwmﬁmmmmmuv Radianon Safity Swif, sl mdismn vaers
appled; develogrms ook

Cmployer Name:
Street Asdresst City State Zip
Dastmetry Series Codss Assignad it Dosirietsy
HP Agprovak Date received P Homeview complered [} B S,
R Sty Marioal ALARA Stuterment

mm\ymgmu&:mﬂa&vdﬂ
persons msolved = mus:n{mmmaliz

Druprotement sfibe ALAMA cacepthds. plied w
mmwm

mmmdmed\ﬁmn
wadotca

; mﬁmmkm«tm“‘m sy
ALARX phsiosophy, X

R:ﬂmakuwem|nh=am
dilfetiot hom dsoer Need Tniay. be

yrogaan by peoviding contiavons, poriew. wid
: of Wit : >

il vy ¢ Bikiion Selvey Qffcer fr =

XTI
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\ } / / / DISTANCE FROM SOURCE
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\ L f f
SHIELDING

ALARA LEVELS

Monthly and Quarterly
* DDE - 100 mrem * Whole Body
 LDE - 300 mrem * Lens of Eye
* SDE - 400 mrem * Skin Whole Body
 SDE-ME -400 * Extremity
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Working in Pickard

m Do not disturb surfaces =

m Call EHS if CF needs to make™
a repair or amendment that™
will disturb a surface

m For entry into artifact [
storage 12 - Staff without
dosimetry must be escorted

m Posted areas (room17, 27,

" 12) are no eating drinking
areas

EHS: Contact 573-529-2385

— things to know

Postings are on the rise
Call EHS with questions

Direct questions form the

public to EHS or Christian

Basi 2-4430

Security

— Security guards in the
galleries

- Physical barriers in place

-~ Prevent disturbance,
removal, or access to
contamination.

Jack Crawford, Radiation Safety Officer
Mary Aldrich, Health Physicist
David Burgess, Health Physicist

25
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UNIVERSITY OF MISSOURI - COLUMBIA Page# 1  of [

AUTHORIZATION INSPECTION REPORT

This is a summary of the authorization inspection conducted on the date indicated below. The status of the numbered items below indicates your
authorization's compliance with the MU Campus Radiation Safety Program: an S - Satisfactoryl a U = Unsatisfactory; or an N = Not applicable or not
checked. For unsatisfactory items a re-inspection date may be listed below; for those unsatisfactory items which also require a response by the authorized

user, the response guidelines and a response due date will also be listed.

AUTHORIZED USER: Willie M Crawford AU NUMBER: 55555 EXPIRATION DATE: 01/12/2013
INSPECTION DATE: . 01/07/2013 RISK CATEGORY: I
'ROOM(S) AND BUILDING: o INSPECTION CONTACT(S): Donna Dare
106 stage PICKARD HALL -
12 PICKARD HALL '
124 PICKARD HALL
13 PICKARD HALL
15 PICKARD HALL
17 PICKARD HALL
17A PICKARD HALL
1B PICKARD HALL
1st floor - PICKARD HALL . .
205 PICKARD HALL :
206 PICKARD HALL
213 PICKARD HALL
23 PICKARD HALL
25 PICKARD HALL-
27 PICKARD HALL
2nd floor PICKARD HALL
Attic PICKARD HALL
C000C hall PICKARD HALL
C101-Ciel PICKARD HALL

Feeder ST PICKARD HALL

* Inactive Room

A, [S] Records of Receipts, Inventory, and Transfers B. [S] Survey Documentation

C. [S] Radionuclide Waste Disposal D. [S] Posting and Labeling

E. [S] Radionuclide Use and Storage F. [S] Safety and Prudent Practice
G. [S] Training H [N] Other Inspection Items:

L [S] Performance Baséd Evaluations(s)

J. [S] Radiation Survey Results- See Attached EHS/RSO Survey Form(s)
All survey results were within limits for removable contamination; radiation levels were largely consistent with previous

Surveys.
Overali Inspection Results: Satisfactory

Deficiencies Found:
None.

EHS /RSO 8(07/96) H
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UNIVERSITY OF MISSOURI - COLUMBIA Page# 2 of 7

AUTHORIZATION INSPECTION REPORT

This is a summary of the authorization inspection conducted on the date indicated below. The status of the numbered items below indicates your

authorization's compliance with the MU Campus Radiation Safety Program: an S - Satisfactory! a U = Unsatisfactory; or an N = Not applicable or not
checked. For unsatisfactory items a re~inspection date may be listed below; for those unsatisfactory items which also require a response by the authorized
user, the response guidelines and a response due date will also be listed.

Comments and Recommendations:
This inspection is conducted to ensure the radiation safety group regularly reviews Pickard Hall for radlatlon safety program issues
and conducts a regular survey. The inspection shall review the controls that have been put into place and shall evaluate whether
- they are still functional and useful; changes over time may be required and should be brought to the RSO for consideration.

General statements
Maintenance or other work in the museum that might disturb surfaces (nailing/drilling into walls, floors etc.) must be
coordinated with Museum and EHS ‘staff. Maintenance workers must be escorted into restricted areas by Radiation Safety staff.
Staff in Pickard Hall are trained as radiation workers and staff with office or primary duties on the basement level are provided

with dosimetry.

During this inspection it appeared that all work projects w1th the potential to disturb bu1ldmg surfaces are being routed through
EHS for evaluation.

Surveys were limited to the first and second floors during this month's inspection.

EHS attempted to select survey points that would allow for better reproducibility and therefore better trending.
CC:

Alex Barker, Museum Director, Co-authorization. #01041

Bruce Cox, Assistant Director, Museum Operations.
Susan Langdon, PhD. Chair Department of Art History & Archeology

&Méﬁ

Report Date: 01/10/2013 Inspected By: nary Aldrlch Assigned HP: Mary Aldrich

Assigned HP Review Comments(optional):

EHS /RSO 8(07/96) H
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UNIVERSITY OF MISSOURI

RADIATION AND AREA CONTAMINATION SURVEY -
Room & Building: Pickard Fioor 1 Authorized User: - RSO Authorization #: 55555
LOUVRES <
’ SPEN glhl,!DOWS CLASED
g 10 BELOW IMSIDE ONLY
e e - seuNa | | MECRATICAL .
) ROOM -t : SHRE ]
OFFICE DI e 4100 TeCTuRE
| o open i
S - e e e
ESCAPE = ACULTY " TO. BELQVJ _E[;E i I,I j:

P A Ay T It g
OO0 ¢ I e B O O SV
S 0y i R NS

OFFice :
el Wi
33}TJRRVjR A
y 4 /D
S

[ 114

FACULTY ||
QFFICE
| e A

S FACULTY

A

> OFFICE

Pz

.

4

S0 Y A B WG
LIS 06 R et 2 v S v
L5 0 0 Qe A0 MO B S

[[Z200 [ W ot B s

H 1
L [:"?
T B
! VESTIBULE [:1
| vieo
by

WINDOWS CLOSED OFF
ON INSIDE ONLY

6
i
——
DOORS CLOSED
Not To Scale
Radiation Survey Denotes Location Contamination Survey Denotes Location
O Dose rates less than 0.03 mR/hr, except: O Removable activity less than:
Surveys performed with GM and MN 192, 200 dpm/100cm2 beta/gamma
uR/br cpm uR/hr  cpm uR/hr cpm 20 dpm/100cm2 alpha
26 12 40 38 9 - 40 A 12 0 *
27 22 40 37 5 40 B 13 40 *
28 20 4 38 11 40 c 12 0 * POSTINGS ARE LOCATED AT:
29 25 40 39 10 a0 A wall 106 C ceiling access
30 18 40 40 10 40 B lecturn base 106 D celling access
31 18 40 E ceiling access
32 15 40
33 10 40
24 11 - 40
35 15 40
Instrument Ludium MN: 14C; SN; 82302 Cal. Date: 10/8/12; MN: 192, SN: 264944 Cal. Date: 10/3/12 \nstrument: Gamma 5000

* Dose rate measurements only at this location, n
.

NOTES: locations are generally in corners, dead center doorways for reproducability. Classes in session, therefore several areas were not attempted.

q\fipe est conducted In outdoor areas.

W
ae A\ ANV

Assigned HP or Radiation Safsty Officer

AR TANPNAN
o A SRS )




University of Missouri-Columbia
G-5000W Standard Four Activity Analysis Report
Machine Name: PEPPER MILL 2 - Group Date/Time2013/01/07 13:01:33.00 =
USER ID: RSO : System Serial #: 2000-120399
Sample " Sample Sample Elapsed - Alpha Alpha Beta Beta Gamma
Position Ident Type Count Counts DPM Counts DPM Counts - DPM_.
Time . -
1 BKG AutoBkg ABG 1 Min 0 Sec 1 1.00 26 26.0 207
2  wipe test tamination_E' 1 Min 0 Sec 0 0.0 33 52.239 215
3  wipe test tamination_E' 1 Min 0 Sec 0 0.0 20 0.0 -203
4  wipe test tamination_E' 1 Min O Sec 0 0.0 24 0.0 197
5. wipe test tamination_E' 1 Min 0 Sec 0 0.0 18 - 199
6  wipe test tamination_E* 1 Min 0 Sec 1 0.0 22
7 wipe test tamination_E' 1 Min 0 Sec 0 0.0 26
8  wipetest : tamination_E' 1 Min 0 Sec 0 0.0 25
9  wipe test’ - tamination_E' 1 Min 0 Sec 2 4.034 33
10  wipe test tamination_E' 1Min 0 Sec . 1 0.0 19
A1 wipe test tamination_E' 1 Min 0 Sec 0 0.0 20
12 wipe test tamination_E' 1 Min 0 Sec 0 0.0 30 °
13 wipe test tamination_E' 1 Min 0 Sec 0 0.0 18 v
14 wipe test tamination_E* 1 Min 0 Sec 0 0.0 24 9 2 an -{1,\0.0,
15 wipe test ' tamination_E* 1 Min 0 Sec 0 0.0 32 W9 BT
16 wipe test ' tamination_E' 1 Min 0 Sec 1 0.0 23 0.0 - B
. il}amﬁsa-_z
2.0
0.0
108.25
i 0.0
£2 ek 0.0
21
{
Collected By: Date:__ | | ] |l>
Approved BY: ' Date:

Gamma Products Inc 7730 w 114 Pl Palos Hills IL. 60465 Phoné 708-974-4100 Website www.gamm_aproducts.céiii__";, o

Page 1 Report Generated on: 01/07/2013 : G5000WANAL4.RPT ver 3.0




_____University of Missouri-Columbia 511
G-5000W Standard Four Activity Analysis Report

- . Group Date/Time2013/01/07 16:31:08.00

‘Machine Name: PEPPERMILL2 |
USER ID: RSO ~ System Serial #: 2000-120399
Sample Sample Sample Elapsed Alpha Alpha Beta Beta Gamma Gamma
Position ident Type Count Counts DPM Counts DPM Counts [ PM
Time . e
AutoBkg ABG 1 Min 0 Sec 0 0.0 22 220 218
0.0 228

1 BKG
0 0.0 . 19

10 wipe test tamination_E' 1 Min O Sec

Ei08 00

RTEeF Gammsa
- LPR

LA

S M TR AR RS

-—lo

- Date:

Collected By: '\\\:,V\\%LQ@Q— e Date:__ | L:]’ I S

Approved BY:

~ Gamma Products Inc 7730 w 114 Pl Palos Hills IL 60465 Phone 708-374-4100 Website www.gammapmdubts.cém

Page 1 Report Generated on: 01/07/2013 G5000WANAL4.RPT ver 3.0




Page:__t'z of _7

Room & Building:

Pickard Floor 2

UNIVERSITY OF MISSOURI
RADIATION AND AREA CONTAMINATION SURVEY
Authorized User: RSO

Authorization #

55555

[N TOTERREV L

Not To Scale

ARCHIVE STAR  STORAGE
STORAGE 5200 . / 215A
203 g e s R
‘ ‘
i3 == | MusEw EXHIBIT
STORAGE ==
202 =
e, 1 = _ 3
—rfmlprir CORRIDOR | MERCHANDISING 4
@ C200A 201A GALLERY Ej
g SR e -/ 214 :
@\. OPEN FLEVATOR| o
> 1 [To BELOW! &, £200 “ii.h ) E
N L 200, ™ |
. CORRIDOR T EXHIBIT < —
i C2008 . CASE J
& GALLERY = [
b OPEN
208 To BELOW !

o . -
\gmsn "] GALLERY
o CASE

Denotes Location

beta/gamma

Radiation Survey Dengtes Location Contamination Survey
[ Dose rates less than 0.03 mR/hr, except: - 8,23 1 Removable activity less than:
Surveys performed with GM and MN 192. , 200 dpm/100cm2
uR/hr  cpm uR/hr  com uR/hr com 20 dpm/100cm2 alpha
1 15 40 11 22 40- 21 20 40 )
2 18 40 12 20 40 22 71 40 :
3 20 40 13 12 40 23 120* 350 POSTINGS ARE LOCATED AT:
4 18 40 14 17 40 24 13 40 A ladder to attic ‘
5 18 30 15 12 a0 25 15 40 B wall 208
6 28 60 16 15 40 C wall 206
7 20 40 17 19 40 D wall 213
8 34 60 18 18 40
9 16 40 19 19 40
10 15 40 ‘20 17 40
instrument Gamma 5000

* survey point moved lower on wall below sign for higher re

WALA A

NOTES! locations are generally in comers, dead center doorways for reproducability. 18 is dead center of the walls,'23 Is on a marked area of wall. 25 is at ladder
ing, conﬁrmfjimR/hr reading in November 2012 {closer to sign)

By VNAVY

Assigned HP or Radiation Safety Officer




UnlverS|ty of Missouri-Columbia /!’

G -5000W Standard Four Activity Analysis Report

Machine Name: PEPPER MILL 2 Group Date/Time2013/01/09 08:25:38.00

USER ID: RSO System Serial #: 2000-120399
Sample Sample Sample  Elapsed Alpha Alpha Beta Beta Gamma Gamma
Position ident Type Count -Counts DPM Counts DPM Counts DPM
4 Time - CL
1 BKG AutoBkg ABG 1Min 0 Sec 5 5.0 35 35.0 . 211 2110
2  wipe test tamination_E' 1 Min 0 Sec 2 0.0 20 0.0 223 75.0
3  wipe fest tamination_E' 1 Min 0 Sec 0 0.0 33 0.0 209 : 0.0
4 - wipe test tamination_E' 1 Min 0 Sec 0 0.0 18 0.0 184 0.0
5  wipe test tamination_E' 1 Min 0 Sec 0 0.0 26 0.0 220 56.25
6  wipe test tamination_E' 1 Min 0 Sec 0 0.0 31 0.0 224 81.25
7  wipe test tamination_E' 1 Min O Sec 0 0.0 21 0.0 219 50.0
8  wipe test tamination_E' 1 Min 0 Sec 0 0.0 24 0.0, 228 - 108.25
9  wipe test tamination_E' 1Min 0 Sec -~ 0 0.0 22 00 %
10  wipe test tamination_E' 1 Min 0 Sec 0 0.0 24 0.0
11 wipe test tamination_E' 1 Min 0 Sec 1 0.0 24 0.0
12 wipe test tamination_E' 1 Min 0 Sec 0 0.0 -19 0.0
13 wipe test tamination_E' 1 Min 0 Sec 1 0.0 24 0.0
14  wipe test tamination_E' 1 Min 0 Sec 0 0.0 31 0.0
15  wipe test tamination_E' 1 Min 0 Sec 0 0.0 25 0.0
16  wipe test tamination_E' 1 Min O Sec 0 0.0 17 - 0.0 -
17  wipe test tamination_E' 1 Min 0 Sec 1 0.0 16 0.0
18  wipe test tamination_E' 1 Min 0 Sec 0 0.0 15 0.0
19 wipe test tamination_E' 1 Min 8 Sec 0 0.0 21 0.0
20 wipe test tamination_E' 1 Min O Sec 0 0.0 30 0.0°
21 . wipe test tamination_E' 1 Min 0 Sec 0 0.0 21 - 0.0
22 wipe test tamination_E' 1 Min 0 Sec 1 0.0 19 0.0
23  wipe test tamination_E' 1 Min 0 Sec 0. 0.0 19 0.0
24  wipe test - tamination_E' 1 Min 0 Sec 0 0.0 19 0.0
25 wipe test tamination_E' 1 Min O Sec 0 0.0 18 0.0
26  wipe test tamination_E' 1 Min 0 Sec 0 0.0 15 0.0
L
fott
Collected By: x,\L\)/wL‘ Date:
Approved BY: Date:

Gamma Products Inc 7730 w 114 Pl Palos Hilis L. 60465 Phone 708-874-4100 Website www_.gammaproducts.com

Page 1

Report Generated on: 01/09/2013

G5000WANAL4.RPT ver 3.0
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!

- University of MlSSOlll‘l - Columbla Env1r0nmental Health & Safety Radiation Safety Office.

Authorization Inspection Check List

(Headmg Boxes: S - Satlsfactory,U Unsatisfactory, N - Not Applicable. Numbered Items Check deficient ltems)

Authorized User:

AU#

55655

Individual Contacted

Jfém(

Building:

Rooms:

Aeg Mbé4

Y

azznd

Receipt, Inventory and Transfer
___1.Radionuclide Shipment Receipt Log Incomplete
____2.Use of radionuclides inadequately recorded
____'3.Inventory records incorrect / incomplete

____A. Transfer(s) performed improperly

[,M Survey Meter and Survey Documentation
5. Survey Meter Functiorial Checks '
_____A. Battery Check
____B.Response Check
- C. Past calibration date.
_____6. Survey frequency not adequate (see Table 1)
7. Area survey map-inadequate
8. Meter suivey inadequate
A. Meter survey not performed
B. Meter results not in mR/hr
____ 9. Contamination survey(s) inadequate
__A.Swipe survey not performed / documented
__ B.Results not in dpm and not converted.
_____C.LSC past calibration date.
___D. Swipe locations not indicated.
_____10. Corrective Action(s) not taken Table 2 / Table 3

Radionuclide Waste Disposal
___ 11. Waste disposal records not kept
___12. Solid Waste not stored properly
___13. Liquid Waste not stored properly
A, No secondary containment
____B.Not capped
__C Funnels not stored properly
4. Improper disposal of waste
__A. Sink disposal .
__ B.InBio/regular trash
____15.No RML label or improperly filled out
___16. Waste not picked up or request not submitted
within 6 months of start date.

. Posting and Labeling

___17.NRC Form 3 not posted .

___18. Restricted area warning signs inadequate
____19.Food items for experimental use not labeled
____20. Emergency Procedures not posted / filled out
____21.1sotope equipmept/cdntainers/ storage unlabeled

Radionuclide Use and Storage
22. Isotope improperly stored or shielded
23. Radioactive Material unsecured or unattended

24. Unlocked storage in unrestricted area

Safety and Prudent Practices
__25.Fume Hood Flow Check performed within
yearly periodicity
____26. Evidence.of food or drink in restricted area
____27. Protective clothing not used
__ 28. Open toed shoes womn in lab
_ 29, Assigned"dosimetry not properly worn

S‘ Training

___30.AU,RW, AW trammg adequate and tlmcly

@ ~ Other Inspection Items -
31. :

Initial Survey Results
_ 32.Exposure rate in excess of Table 3 .
___* 33.Removable contammatlon in excess of Table 2

@ PerformahnéehBased Fvaluation

Comments / Communications:

(Put additional comments on the back of this form)

Initial.lns ection R:esults: CIRCLE ONE

" Excellent : E

Deficiency level:

;W«&Q%

A B C D

' 1B

Authorized Use or?zgrqseitlie Date

RVE:3Y:- %
Date /L

EH& Spector
Initial inspection r'esql i m

e modified u
the Assigned Health Physicist. j

| Health Physicist final review:

ards or do

Date: /

ar

5

g

H Comphlancc Level

|

3

Revision 02/2008




Attachment 5 - Calibrations sheets for most recent
used Ludlum’s used at Pickard Hall (4 pages)




Designer and Manufacturer ‘ LUDLUM MEASUREMENTS, INC,

of .
s CERIFCATE OF CALBRATON  iaomr D aamae ™™
R ‘ ) Sweetwater, TX 79558, U.S.A, Lenoir City, TN 37771, U.S.A.
CUSTOMER  UNIV OF MISSOURI ENV HEALTH ORDER NO. 20208275
» Ludlum Measurements, Inc. Mode! 192 Mexo Q Serial No._Z8Y 24
. ~h Model vh- Serial No, ¥ #
Cal. Date - 3-Oct-12 Cal Due Date 3-Qct-13 Cal. Intervai 1 Year _ Meterface 202-333
Check mark [V applies to applicable instr. and/or detector IAW mfg.spec. T 75 °F RH 32 % Alf____7048 mmHg
4 NewInstrument  Instrument Received  [T] Within Toler. +-10% [[110-20% [ Out of Tol. [] Requiring Repair [] Other-See comments
" Mechanicatl ck. M Meter Zeroed ] Background Subfract [ Input Sens. Linearity
A F/S Resp. ck A Reset ck. © [J window Operation A~ Geotropism
M Audio ck. : " M Alarm Setting ck. (4" Batt. ck. (Min. Voit} 22 VvDC
[[] Calibrated in accordance with LMI SOP 14.8 rey 12/05/89. [4Cdilibrated in accordance with LMI SOP 14.9 rev 02/07/97.
Instrument Volt Set 690 _V inputsens. ___ 3O mv Det.Oper__NMA__V ot __~MA_mv TD%?S&%’% v = g ™
[0 HV Readout (2 poinfs)  Ref./Inst. o ~A v Ref/inst, NMA I pp %

COMMENTS: :

Alarm is range dependent. (alarm set to full scale).

Gamma Calibration: GM delectors positioned perpendicular to source excapt for M 44-8 in which the front of probe facés source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER - CAL. PQINT "AS FOUND READING" METER READING*
x1000 i 4000 uR/hr ~B .
x1000 1000 uR/nr 1/- 72.22
x100 ) 400 pR/hr= Z‘?fMeﬂ[: i 174
X100 100 uR/hr \_ [t
x10 25989 cpm AN Y
x10 GLY¥0 com 1 i
x1 2529 cpm f 74
x1 ¢Y¥€ _com { (
A Mt \ B
M M \ A2
*Uncertainty within & 10% _ C.F, within £ 20% / X10.X1 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT' RECEIVED METER READING*
Digital L
Readout yY.d o ‘ Y scale M oy NI
/ / ya /. 7
( S ( : C C ‘ \
~N A ) N\ N\ )
/ Z { Z ) £

Ludium Measurements:\c. certifles that the above Instrument has been calibrated by standards traceable to the Nationdl institute of Standards and (echnology, or to the col‘broﬂon facilities of
other Internatlonal Standards Organization members, or have been derved from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
The calibration system conforms to the requirements of ANSI/NCSL 7540-1-1994 and ANS! N323-1978 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [Josy [J2s0 720 (I7a4 (7e1 izt isis iess 5105 [lszizco  [snvco
(Jeosss [l7oes7 73410 [Desst (Hess2 [Jonz [Imses (s394 [Is-1054 (1304 [J1879 10081 [Jmioos2 [ vsa2

[J Alpha S/N [} Beta S/N |:\ Other
1500 S/N 38120 - [ Oscilloscope S/N 4 Multimeter $/N 84260131
Colibrated By: 7,,;)//914«#\ %f/‘/ Date 3. Storr—

Reviewed By: ALMM M A Date g @ Gb /9}

This cerfificate shall not be reproduced except In full, without the wiitten approval of Ludium Measurements, inc. ACInst. [ | Passed Dielectic {H-Pot) and Continuity Test
FORM C22A 06/12/2012 Page__J _of t : . Only | | Failed: .

]




_Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
Scientific and Industrial 501 O3k Street (] 231 Sam Raybum Parkway
- Instruments CERTIFICATE OF CALIBRATION . 325-235-5494 865-270-8962 .
o Sweetwater, TX 79556, U.S.A, Lenoir City, TN 37771, U.SA.
CLISTOMER UNIV OF MISSOURI o ) ORDER NO. 20204392/380793
i Ludlum Measurements, Inc. Model 9DP Serial No. 25a0 3027
Mfg. Model ] ‘ Serial No. ]
Cal. Date 15-Sep-12 Cal Due Date 15-Sep-13 Cal. Interval 1 Year  Meterface R/hr :
Check mark [pplies to applicable instr. and/or detector IAW mfg. spec. T. 76 °F RH 44 % Al 698.8 mm Hg
[] Newlnstrument  Instrument Received  [T] Within Toler. +-10% []10-20% [] Outof Tol. [ Requiring Repair [] Other-See comments
/A Mechanical ck. (] Meter Zeroed [} Background Subtract [} Input Sens. Linearity ;
[] F/S Resp. ck 4 Reset ck. ) [[] Window Operation [} Geotropism §
[/ Audio ck. : (] Alarm Setting ck. [4 Batt. ck. (Min. Voit) 7.2 VDC “
'] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. [_V_fCahbrated in accordance with LM! SOP 14.9 rev 02/07/97 -
) Threshold mV
Instrument Volt Set V Input Sens. mV Det. Oper. _: V at mV  Dial Ratio = :
[] HV Readout (2 points) Ref./Inst. ) / V  Ref/inst. / Y

COMMENTS:
Instrument is Auto-Ranging.
Peak Dose Rate & Integrated Dose are the available functions.

All undocumented features are currently set to off (0).

Gamma Calibration: GM detectors positioned perpendicuiar to source except for M 44-9 in which the front of probe faces source,

‘(“‘ . REFERENCE INSTRUMENT REC'D INSTRUMENT
‘ RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
Auto ' 4 R/hr ~h, 400 R/ i
Auto 1 R/Mhr v o8 | - ‘
400 mR/hr i HO0 mR/hr ;
100 mR/hr 9.7
40 mR/hr : Yoo
10 mR/hr _ ' q.99
4 mR/hr Yoo
1 mR/hr ' ' : Lol
400 yR/hr Yoo ~
100 uR/hr ' q40" |
*Uncertainty within £ 10%  C.F. within + 20% Range(s) Calibrated Electronicaily
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT - INSTRUMENT .
CAL. POINT. RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital : - Log )
‘Readout Scale

Ludium Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
other Intemational Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
The caiibration system conforms to the requirements of ANSUNCSL Z540-1-1994 and ANS!I N323-1978 State of Texas Calibration License No, LO-1963

Reference Instruments and/or Sources: Moss [z80 (720 [ 1734 [J7s+ [J1131 [J1e1e [ J1e9s KA '5108 [ }s717co [ }s719CcO
[Jeosss V70897 73410 [JEss1 [JEss2 Oe112 [Jwmses [ ]s-ag4 [ ]s-1054 []T-304 (] 7879 (710081 [JT10082 [ ]Yss2

[] Alpha SIN [J Beta SIN ‘ [] Other

{ . m500S/N [ Oscilloscope SIN 4 Multimeter SIN 15060230

Calibrated By: )m_m . : Date }55EPI2
)«,L\

Reviewed By: N Date S ! S e? 1)

" This certificate shall not be reproduced except in full, withput the written approval of Ludium Measursments Inc. ACInst. [ ] Passed Dielectric (Hi-Pot) and Continuity Test
FORM C22A 06/12/2012 Page | of Only [} Failed:




UNIVERSITY OF MISSOURI - COLUMBIA
RADIATION SAFETY OFFICE

SURVEY INSTRUMENT CALIBRATION SHEET
- EFFICIENCIES IN %
User: RSO
IMeasured ‘
Building: 8 RPDB C14@1cm: 1.47
, _ IPL, # 1094-21
Room: Mary Instrument Si-32 @1 cm: 23.1
; Background: 0.015 mR/Hr IPL,# 548-6 .
Manufacture: LUDLUM ' 50 CPM
| Interpolated
Model: Mode! 14C S-35@ 1 cm: 2.1
: P-32@1cm: 231
Serial No.: 92302 P-33@1cm: 57
Ca-45 @ 1cm: 6.0
Shield: Fixed Tc-99 @ 1cm: 7.2
Cl-36 @ 1cm: 15.2
Probe: 44-9 & Internal  Window Facing Beam Port
. NIGROSS CPM
Cs-137 Calibrator, Model: 28-6A, SN: 5071 C-14@1cm: ~ 8500
Si-32 @ 1 cm: 24000
CALIBRATION | ATTENUATOR| DISTANCE | SCALE INSTRUMENT POINT AVERAGE
POINTS cm X RESPONSE |CORRECTION |{CORRECTION
mR/hr : ' mR/hr FACTORS FACTORS
0.05 X2000 ' 138 0.1 0.06 1.11
0.15 X2000 80 0.1 0.16 1.03 1.07
0.5 X200 141 1 0.5 1.00
1.5 X200 82 1 1.5 1.00 1.00
5 X20 142 10 5 1.00
15 X20 82 10 15 1.00 1.00
50 X2 145 100 50 1.00
150 X2 84 100 ‘ 150 1.00 1.00
1000  {Not Calibrated for this range.
1000 |Not Calibrated for this range.
Check Source Response: . 7.00 mR/hr Battery Check: OK
Comments: Do not use X1000 setting.

Signature of Ca

ate: 10/8/2012

Iibrator:\&/;a« M

EHS/RSO10(6/97)




SOURCE CK: 7.00 mR/hr
Calibrated:  10/8/2012

Do not use X1000 setting.
USER: RSO P-32 Eff (%)  23.1
INSTRUMENT: LUDLUM MOD 3 C-14 Eff (%): 1.5
SERIAL # (sh): 82302 Cs-137 sn: 5071
WINDOW: Fixed GEOMETRY: .
SOURCE CK: 7.00
SCALE AVG CORR FAC ‘
0.1 1.07 BATT: OK:
1 1.00
10 1.00 CAL DATE: 10/8/2012
100 1.00
INITIALS: 4# DUE DATE: 10/8/2013

EHS/RSO10(6/97)




Attachment 6 - Original Attachment 1 - Pickard
Hall Radon Monitoring Results (3 pages)




Attachment 1 — Pickard Hall Radon Monitoring Results

Radon Moenitoring Report

EAS UNIVERSLTY 1% MITSOURIL

EYRISE

FOBE LEvwanpe

LANDAUER

LZOOESESRCH PARE DEY RMITLDING [ andiser. ¢ 2 Soence Road Glenwond [Hinois 60325
SOLUMBETA. MDY ASRIR Telephone: [SDOY $28-8327 Fausimwibe (708} 78574
Acct. No, [ n4ifzii
PRNGRAM NAMET  PIDKARD
Detoctor Detactor Starkry | Enctry o i Comr Exgosure L Avg Hadon
Dtockor S Da‘l?g Dy ;;l Fiei Data / Comnents ST Bays Cone pCii
AY418Bs |DAMN | D1 MIV-DS | 2a-FEgeoy | RN 3 55,00 oL b
b J =1 10.05
STE1BBT |URN | 71-NUY -08 | 24-FE809 | RE 28 1048 1.1
8,3 0,09
A7ALSPL | DRN 58 W08 T8 FER-09 | RMOLTA Do L0 2.1
112.8 .13
F7ay504 {DRN [ SN0V OB [ 74 FEE-GP | RM 7 61,73 0.4
PELAT 10,04
I4741918 | DEM IRONIY 08 | FAFER-09 | RM 17 227.4 2.3
< 13,7 .14
L AY4i929 lonn POV -08 | P4 FER-09 | RM & LED.S 1.7
11,0 $0.11 |
| 47431957 (PRAN |23 -MDW-08 | 24 FEL 0F | RM 12 9%.3 3.1
;j : £1%.5 0,17 |
| 4743973 RN LELNY-N8 | TA-FER-D9 | RM S 129.8 i.3
‘ 2,5 *Q.10
! £
| iy
[oavaigry (DRM | 19-80v-08 | Z8-FEB Y? | RM LB, 18As 16 z1%.7 <2, 2 ((’o
% +13.2 $0.1 D
&
4741988 [DRAN [ Z1-HDV-O8 | 24 FEB 4% | RM Z7 ZE0. 4.0 A;; 2
VVVVVV t18.4 10.20 S DG
0 C Resase Process No Regort Date Date Recowvad
HELATEL ONLY TO MGMITORE 1
WED BY LANDALIZH. DREB AZ1G6LT 12-MAR--0F  ZT-FEB-0% PAGE i OF
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Radon Monitoring Report

LLANDAUER

PBOSE LEYhaMF
TSEARCH PaRE DEV S310.DIMNG Landattern, Iie 2 Science Rosd Gioweod, Ithoois 60425
MEIA, MO &5EZ211 Telephone: 1800} 328-8 Facsimile: 1708) 78570
Acct. No.
HAME T FLEIKRARD
Detector Starbn £nan B . Auvg Radon
Tyoe D mg Da’!ag Faid Daln ; Comments Cone pCv
LR £r-NO-0R -FTB Z 1.2
20,0112
DAM | 1% MiV--oR | 24 -FFR-07 2,3
1¢.15
TRk 19 3ak-03 | Z294-FER 09 0.3
TG00
DR bl IR N EE R FED- 1.3
20,1Q
PH20ES | DRM Z1 MNP DR Heye! & 1.0
+0.048
@ @ @ & £
. Frocess No
BESILTS RELATED ONLY T4 MONITORS ot
BY .anDatER AZle)r Y Z2T-FEB-O% Falg




Radon Moritoring Heport
LANDAUER

Telephono: | B 3288327

Acct. No.

Detacior Desector Searng Endng ’ i ! G Expome fug. Padun
Hunioar Tyoa Daje Dirie | Fisd Data ¢ Comments ;;r{‘:f'h;imv e Pend]

ArALG68Y (DN 17 sl TR O3 0 BICKRAED 3 JaEe Ll
‘ 31,5
§
TS1900 | DR g LoTopET £ | PLOKARD 17 ORE YEAR tizv.a Joo
InE, 4 O 0%
7539085 (BN SO R0 | NG ey | PICKSARD 79 YEAR FuiLY 2.8
- s 2
£ o 200 |
i
ATE1G47  |nAR (R T-oakie i L SEe BI0 0T L BTPRARD 2T R 119, 3.1
124, 5 L0 0%

RECE 1ve g

il g SU'J;‘
) 3 @ @ ‘ 5 5 , BHg

SELULTE BELATEL Oy SO MG TORE OC Asansz | Prooass No Fonar Dath Dals Recotved

AR RECEIUED B L AMDAUER LT AZI7HE | 15-DEG 0% 0F-DEC-09 Pags 1 bF 1




Attachment 7 - Chase Environmental Group, Inc
- QAP 8.2 Chain-of-Custody Procedure (3 pages)




CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL
QAP 8.2
PAGE: 10F 3
REVISION No. 2

CHAIN-OF-CUSTODY

hl

1.0 PURPOSE
This Quality Assurance Procedure (QAP) establishes the methods, responsibilities and
requirements for item identification and control.

2.0 APPLICABILITY
This QAP applies to items, such as samples, specimens or test material in
experimentation or testing, when the validity of the corresponding data or rgsu pends
on maintaining accurate identification and traceability of the items. E

3.0 INSTRUCTIONS
3.1 Periodic surveillances shall be performed by the Project &r to ensure that item
control and identification comply with the following require; .

Sample Preservation O '
3.1.1 The Sampling Technician shall ensure that s s will be properly prepared for
transportation to the laboratory by refrigepation” and chemical preservation, if
necessary. The Sample Technician shﬂ%ﬁfy that the laboratory providing sample
containers has added any necess mital preservatives to the sealed containers

provided. O

Container Label 9 :

3.1.2  The Sampling TechnigyMaghall ensure that all sample container lids will be sealed
with tape and a lab, @re firmly attached to the container side (not lid). The
following informat@ be legibly and indelibly written on the label:

. f sling date;
. amdpling time; and
%Sample collector's initials.

S ipment
N.3) The Sampling Technician shall ensure that the following packaging and labeling
0 requirements for nonhazardous sample materials are appropriate for shipping:

e  Package sample so that it does not leak, spill, or vaporize from its packaging;
e  Label package with: v :

- Sample collector’s name, address, and telephone number;

- Laboratory’s name, address, and telephone number; .




CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL
8.2
Sf:gE: 20F3
REVISION No. 2

CHAIN-OF-CUSTODY

- Description of sample;
- Quantity of sample; and
- Date of shipment.

If the materials to be shipped are considered hazardous or if their n%ﬂs
uncertain, the samples will be appropriately labeled and will be trap by
sampling personnel directly to the analytical facility or will be shipp ing a

carrier licensed to transport hazardous materials. .
Sampling Records E
3.1.4 The Sampling Technician shall ensure that detailed recogds,Mesfnaintained during

sampling. These records will include the information}& elow applicable:

Sample location (facility name);
Sample identification (location or bori r and sample number);
Sample location map or detailed sketch; ’

Date and time of sampling; 4
. Sampling method; - A

Field observation of :

, - Sample appearance, OQ
- Sample odor, C)
Weather conditions;

Sampler’s identi ; and
Any other si ormation.

Chain-of-Custody \/ . .
3.1.5 The Samp hnician shall ensure that the chain-of custody measures are
followe fblish a written record concerning sample custody during movement
betw g ampling site and the testing laboratory. Each shipping container will
hag chain-of-custody form (see example Exhibit 1) completed by the site

sng personnel packing the samples. The chain-of-custody form' for each

iner will be completed in triplicate and sealed in the container. One copy of

s form will be maintained at the site, and the other two copies at the laboratory.

One of the laboratory copies will become a part of the permanent record for the
% sample and will be returned with the sample analyses to Chase.

A]l completed sampling documentation (log books, etc.) and cham-of—custody records shall
be processed as quality assurance records :
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40 EXHIBITS

1. Chain of Custody Form (Example) .
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Attachment 8 - Sanitary and Storm Sewer line
GIS Map for servicing Pickard (1 page)









