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RECORDS BEING RELEASED IN PART

Pursuant to the requirements of Vaughn v. Rosen', the following types of information are being
withheld:

Ex. 3 :-1 Information about the design, manufacture, or utilization of nuclear weapons
ElInformation about the protection or security of reactors and nuclear materials
-Contractor proposals not incorporated into a final contract with the NRC

Il-Other
Ex. 4:D-- Proprietary information provided by a submitter to the NRC

-- Other
Ex. 5: tDraft documents (D.P. Privilege)

[Correspondence deliberating a proposed action (D.P. Privilege)
if]Records prepared by counsel in anticipation of litigation (A.W.P. Privilege)
D] Privileged communications between counsel and a client (A.C. Privilege)
FlI Other

Ex. 6: !Agency employee PII, including SSN, contact information, birthdates, etc.
MThird party PII, including names, phone numbers, or other identifying information

Ex. 7(A):-Copies of ongoing investigation case files, exhibits, notes, ROI's, etc.
F-DRecords that reference or are related to a separate ongoing investigation(s)

Ex. 7(C): E--]Special Agent or other law enforcement PHI
[1PII of third parties referenced in records compiled for law enforcement purposes

Ex. 7(D):C Witnesses' and Allegers' PH1 in law enforcement records
D--]Confidential Informant or law enforcement information provided by other entity

Ex. 7(E): --]Law Enforcement Technique/Procedure used for criminal investigations
[--Technique or procedure used for security or prevention of criminal activity

Ex. 7(F): [- Information that could aid a terrorist or compromise security
LIIRetired Law Enforcement personnel
D--]Witnesses or unknown individuals who have participated in enforcement activity

Other/Commients:O 6 b 4 L5 1 cle•c e

Vaughn v. Rosen, 484 F.2d 820, 827 (D.C. Cir. 1973), cert. denied, 415 U.S. 977 (1974); See also, Mead Data Central,
Inc, v. United States Department of the Air Force, 566 F.2d 242, 251 (D.C. Cir. 1977) (encouraging agencies to provide
requesters "with sufficient detail about the nature of the withheld documents and its exemption claims at the administrative
level").



Curators of the University of Missouri
License No.: 24-00513-32

Docket No.: 030-02278

Project Management Determination Criteria

Providing regulatory oversight of decommissioning activities conducted by NRC
licensees and former licensees is a joint effort shared by Headquarters and the
Regions. In meeting this effort, Headquarters and the Regions share management
responsibilities based on the complexity of the decommissioning activities.

NUREG-1 757, Consolidated Decommissioning Guidance, states that the Regions
normally have the lead for Group 1 and 2 sites and Headquarters has the lead for
Group 4 to 7 sites. However, before assigning regulatory oversight for Group 3 sites,
the Regions and Headquarters will discuss and agree on the appropriate lead office.
Although very few sites fall into the Group 3 category, many sites are classified as a
Group 4, and the Regions do occasionally project manage these sites. When these
decisions are made for the Region to project manage a Group 3 or 4 decommissioning
site, the decision is normally based on an ad hoc discussion between the Regional and
Headquarters Branch Chiefs with input from staff and Division Directors.

To ensure a thorough and consistent approach when determining whether the Region
should assume project management for a Group 3 or 4 decommissioning site, the
following criteria should be considered in making that decision.

o Is this an active NRC Region III licensee requesting a partial site release that intends to
retain its license? If so, the Region would normally project manage the decommissioning
activities.

Yes. The licensee is a broad scope licensee and has numerous other locations
where licensed material is currently being usedlstored.

o Have any EPA NRC MOU issues been identified? If so, Headquarters would normally
project manage the decommissioning action.

The licensee has not performed a full site characterization of the building and
surrounding soils to determine if groundwater could be an Issue. Specifically, the
licensee has identified that there could be radiological contamination under the
concrete pad of Pickard Hall and the licensee has not identified the extent of
contamination nor potential ground water pathways.

In a letter dated February 17, 2011 (ML110540477), the licensee stated "There were
two small areas of residual radioactivity in surface soils of outside grounds
that were remediated and the buried sewer discharge from the building
appears to contain elevated activity. There may also be subsurface soil
contamination under the basement floor." No additional characterization was
performed to address the subsoil contamination.



Section 10 titled "Soil Removal" in a letter dated July 16, 2010
(ML1 02800311), the licensee stated "Chase removed surface soils in outside
grounds and in the steam tunnel feeder. The two elevated areas of surface soil
activity identified during Phase I were remediated by hand to a depth of
approximately one foot. Each excavation was surveyed after remediation, covered'
with a geotextile fabric to provide a clear interface, and then backfilled with soils
provided by MU. The purpose of this remediation was to ensure normal
landscaping activities such as thatching and aerating do not disturb soils with
residual radioactivity. The steam tunnel feeder soil was removed in an area of 4' x
10' and a depth of approximately one foot. After soil removal, the area was covered
with a geotextile fabric and pavers to provide a barrier from radioactive materials."

Section 9.6.2 titled "Surface Soils" in a letter dated July 16, 2010 (ML102800311),
the licensee stated "Initially, surface soil samples were collected at four locations
of elevated activity detected by gamma scans of outside grounds surrounding the
building. Additionally, a soil sample was collected at the location of highest activity
in the steam tunnel feeder adjacent to mechanical Room 15. Six background soil
samples were collected in the Quadrangle. A map showing the locations of
samples is provided in Appendix G9. All samples were analyzed by gamma
spectroscopy at the contract laboratory. Gamma spectroscopy results were used
to select a subset of three background samples and three soil samples for alpha
spectroscopy analysis. After remediation of two discreet areas of surface soil
contamination, GPS gamma scans were conducted of outside grounds
surrounding Pickard Hall to provide better visualization of surface radiation levels.
The Information provided by the GPS survey provided input to the design of
additional surface soil sampling locations. Nineteen additional samples were
collected (two of the samples were a composite of four locations in the
Quadrangle). The locations of surface soil samples are provided in Appendix G.
Analytical results of soil samples are provided in Appendix 0."

The above indicates that the licensee has identified radiological contamination of
accessible and inaccessible and performed limited analysis and/or remediation to
address the contamination.

During an NRC inspection, a document titled "A History of the Department of
Chemistry University of Missouri-Columbia 1843-1975" contains information that
around 1922 Herman Schlundt, Professor of Chemistry and Chairman of Chemistry
Department, had established a semi-commercial laboratory at the University of
Missouri to extract and purify salts of the radioactive elements from ores. It is
NRC's understanding that this extraction process involved radium which now
contaminates Pickard Hall and some soil in the surrounding area. The licensee has
not determined the chemical composition of the radium contamination. A search
of website http:/lwww.chemteam.infolEquationslSolubilitv-Table.html
notes that "all alkali metal and alkaline earth (Be"', Mg2+, Ca'+, Sr'z, Ba2 , Ra2 )
sulfides are soluble."

(b)(5)

o Does the site contain buried or mixed waste that will make remediation and disposal
particularly challenging? If so, the site may be better project managed by Headquarters,
depending on the type and quantity of contamination and/or mixed waste.

The licensee has not do a full characterization of ground contaminants. As found
on web link:



http:llwww.chemistry.pomona.edu/Chemistrylperiodic ta ble/Elements/Radium/radi
um.htm
It states that radium "...was first isolate by Marie Curie through the electrolysis of a
radium chloride solution, using a mercury cathode. Upon distillation in an
atmosphere of hydrogen, this amalgam yielded the pure metal!" This would mean
that the soil could potentially be contaminated with mercury making the disposal of
soil a mixed waste issue.

However, it is reasonable to assume that chemicals used in the separation and
processing of Ra salts also generated chemical contaminants which are in the soil
under the building.

o Is the company financially viable; does the Company have any financial instruments in-
place; will a revised decommissioning funding plan be needed? If any outstanding
financial issues exist that may impact the completion of the decommissioning, then the
activities would normally be project managed by Headquarters.

The licensee has stated that financial resources could be made available for
decommissioning through the State of Missouri. No other issues have been
identified.

o Is groundwater contamination an issue? Due to the potential complexity in assessing and
modeling radioactive contaminates in groundwater, these sites would normally be project
managed by Headquarters.

Based upon known soil contamination in the surrounding soil, unknown
contamination and/or migration of contaminated soil under the buildina and the Raan hainno nrp-g-eqqPd and sold In a soluible fjorm, ' (b(5

(b)(b(5

o Is the decommissioning action expected to be completed in a reasonable timeframe, e.g.,
less than 1-11 years? Decommissioning activities that can be completed in a timely
manner, including the time for Decommissioning Plan (DP) review and approval, through
the review and approval of the Final Status Survey, could reasonably be expected to be
project managed by the Region.

The licensee is requesting an indefinite Alternate Work Schedule for the issuance
of the DP and decommissioning of the building because of the historical nature
and valuablefirreplaceable items within the building that could be damaged during
decommissioning. It Is also expected that if decommissioning activities started
Immediately (soil contamination, highly inaccessible building areas, etc...), the
timeframe involved would exceed 2 years.

o Is this a site with a significant level of public or congressional interest? Sites that may
require a high level of public outreach should normally be project managed by
Headquarters.

The site has not experienced significant public or congressional interest. However,
the NRC held a public meeting on June 23, 2011 and type press, members of the
public and workers in the building attended. There also have been two allegations
directly related to the decommissioning of Pickard Hall in the last 12 months.

o Does this site have any unique disposal issues? For example, is onsite mixing going to
be employed, or is there a request for an optional disposal method under CFR 20.2002?

, (



If retained by Region, appropriate TARS and QA of Regional work will be coordinated with
HQ.

If significant quantities of soil contamination (mixed or non-mixed waste) are
found, it might be exceedingly difficult for the licensee to dispose of the soil via
standard disposal avenues.

o Are site specific DCGLs being generated or are the default screening values being used?
If site specific DCGLs are derived, are the pathway analyses limited, e.g. direct exposure.
and or inhalation that have no groundwater impacts. If the screening values are selected
for the DCGLs, or if simplistic modeling is used to develop site specific DCGLs, and the
decommissioning action is for the release for unrestricted use, the Region would normally
project manage the action.

The licensee is not at the DCGL stage of decommissioning at this time.

Conclusion:
n "I n"• (' b)(5)

Due to the; 1) high potential for significant soil contaminato;kL "
I (b)(5) I1) high potential for mixed waste; nd 4) significant

quantity of time involved in die decommissioning of the building, Region III
recommends that HQ Project Manage the decommissioning of Pickard Hall with
Regional inspections and additional assistance as needed.
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Q. Can you explain, what the issuewi Pckard eailli?,/ w. ' /

In November 2009, the NRC was notified that residual rac0activity fronr naturally occurring
radioactive material had been identified in Pickard Hall from research and development "' {
activities from the 1900's. The NRC was notified since we gained regulatory authority over
dis te sources of radium beginning in October of 2008 from the energy policy act. After the S • -

$notification, the university began a characterization survey in December of 2009, which I
identified localized areas that contained residual radioactivity in excess of NRC release limit, (1',
but determined that individuals in the building were not received radiation exposure over the
NRC's public dose limits. The NRC conducted a reactive inspection in January and verified the .,
university's dose assessments and survey results and ensured the university c)~ntrols were
adequate to protect public health and safety. .. ,"

4CSince Pickard Hall is building which does not use radioactive material under the university's (-L (),, I
tU-'LA4AV . NRC license, decommissioning timeliness rule apply. This rule requires licensees which need

o 6U new procedures to remediate a building, to either submit a decommissioning plan within 1 year , F)Kj
of notification and immediately begin decommissioning upon approval of that plan or submit an

LO " i'aIternative schedule for decommissioning. We are here today to inform you that the NRC has o
, ,),'-"• received and is reviewing an alternative schedule request from the university to postpone

(ft ' decommissioning to a later date since the university has a NRC license and radiation protection'
,• ,,J~Uj program to keep building occupants and the public safe.

Q. What type of radioactive research was done in Pickard Hall? For how many years?

The university's historical site assessment has identified the building was used for Radium-226
extraction and research of Thorium-232 daughters in the early 1900's, with activity ceasing in
the 1930s. Since the type of research is difficult to determine due to the length of time that as
passed, a larger scale survey was completed to identify all areas of the building with potential
contamination.

Q. What contamination/isotopes are in Pickard Hall? Exactly where is the contamination? Is
this publically available?

The residual radioactivity identified in the building is from radium-226 and thorium-232 and their
associated decay chain daughters. The material has been found in localized areas throughout
the building, mostly under floor tiles, walls, historic brick duct work, the attic, and a steam chase
tunnel connected to the building. In addition to the building, very low levels of localized
contamination were identified in the soil outside the building, but these-a¥ras have been
remediated by a licensed service contractor. The licensee's full characterization survey can be
located on the NRC website under access number ML102800579 in ADAMs search.

Q. Is Pickard hall safe for people to be in it? How/why is it safe?
Yes, Pickard Hall is under appropriate controls to ensure building occupants and the public's
health and safety. The NRC initiated a reactive inspection on January 2010, which verified the
university's conclusions that individuals in the building have not exceeded NRC's annual public
dose limits under the conditions the building was found in. During this inspection and review of
the characterization plan, the NRC verified the university has controls in place to ensure the
public health and safety for continued use of the building.

I.:t
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Q. Is the building safe for the staff who works every day at the museum? What about visitors
and students?

Yes, the building is safe to be in today under the controls established under the university
license. The NRC conducted a reactive inspection in January 2010 and verified the building
condition and university operational controls ensure all areas of the building are safe for the
visitors, students, and workers. Additionally, monitoring of staff working in the basement over
the past year has indicated an additional dose equal to approximately dosage one receives from
consumption of natural radioactive material in food and water, or approximately 13 mrem per
quarter. This is for below the NRC public annual dose limit of 100 mrem per year and is
considered safe.

Q. What is/has the NRC done in response to this discovery of contamination?

Once the NRC became aware of the situation, they quickly contacted the licensee to ensure
adequate controls and necessary surveys were being implemented to ensure the safety of the
individuals working in the building and the public. In January 2010, the NRC initiated a reactive
inspection to perform a confirmatory survey to verify the university's survey and observe the
university's controls. The NRC has further reviewed the licensee's final characterization survey
and is now in the process of reviewing the licensee's request to delay decommissioning.
Documentation of these conversations and inspection reports may be found in ADAMs.

Q. Is radium dangerous?
Radium-226 is a radioactive material, which can be dangerous if appropriate radiation protection
practices are not used and an individual is overexposed to the material. However, the radium
located in Pickard Hall is localized and controlled under the university's license and NRC
approved radiation protection procedures to ensure public health and safety.

Q. Have people been exposed to this contamination? What's been the exposure?

Low levels of residual radioactivity have been identified in occupied areas. The NRC verified
the university's dose assessment completed in December 2010 which determined occupants of
the building have not exceeded the NRC annual public dose limits in the buildings as found and
current configuration. Additionally, monitoring of staff working in the basement over the past
year has indicated exposures to the residual radioactivity are approximately the same equal as
what one receives from consumption of natural radioactive material in food and water, or
approximately 13 mrem per quarter.

Q. How does the NRC ensure people's working are safe?

NRC ensures the safety of workers by completing technical reviews of license applications and
amendments to ensure adequate radiation protection policies and procedures are being
proposed and conducting periodic safety inspections to ensure these procedures are being
appropriately implemented to protect the safety of the workers and the public.

Q. When did the university put in safety protocols?

The university began implementing safety protocols when the material was identified as
licensed material in November 2009 and the NRC verified the university protocols adequately
protected the workers and the public during the reactive inspection in January 2010. The
university's dose assessment conducted in December 2009 determined that individuals working



in the building did not likely exceed NRC public dose limits with the building and the material in
its as found configuration. The NRC has focused on the current and future safety of the workers
and the public since the notification, specifically since the material was not under NRC authority
in the State of Missouri prior to October 2008.

Q. Can you say people were safe in the building before the protocols were in place?
It is unlikely that anyone received a dose above the NRC's public dose limit due to the
configuration of the building and the material as it was found. The NRC has verified the
university's dose assessment conducted in December 2009, which determined that individuals
working in the building did not likely exceed NRC public dose limits with the building and the
material in its as found configuration. The NRC is focused on the current and future safety of the
workers and public in the building since the notification, since the material was not under NRC
authority in the State of Missouri prior to October 2008.

Q. What other buildings have radiological contamination? Are they safe?
The University maintains a NRC broadscope material license which authorizes the university to
use of radioactive material for specific university activities as defined in the license in facilities
around campus. The university's controls and radiation protection program to ensure safety
have been approved by the NRC and are reviewed during periodic safety inspections.

In addition to Pickard Hall, another university building, Schweitzer Hall, is known to have been
used in the early 1900s for similar type of research. NORM has been identified at Schweitzer
Hall but university and NRC surveys indicate the building is also safe for use under the
university's license. This building does not fall under the decommissioning timeliness rule since
the building also contains a scientific laboratory which uses radioactive material under the NRC
license.

Q. Why are we only learning about this contamination now? How did it go unknown for so
long?

The radioactive material was used in the building at a time prior to knowledge that radiological
material can be hazardous and regulations were put in place concerning its use. The NRC had
determined during the reactive inspection in January 2009 that the university informed the NRC
in a timely fashion when they became aware of the residual radioactivity in 2009. Since the
NRC did not have regulatory authority of material prior to October 2008 in the State of Missouri,
the NRC cannot speak to the history of the building, but can assure you that future regulatory
decisions regarding the building will be conducted in an open forum including public
involvement.

Q. Did the university conceal this information? Did the Univ. violate of NRC rules?

The NRC has no indications that the university concealed information regarding this building or
violated any NRC regulations. The NRC had determined during the reactive inspection in
January 2009 that the university informed the NRC in a timely fashion when they became aware
of the residual radioactivity in 2009. Since the material was not under NRC regulatory authority
until October 2008, prior university knowledge of the material would not have needed to have
been reported.

Q. Why does the university want to change the date when they are supposed to submit their
decommissioning plans?



I cannot speak to the reasons why the university wished for an alternative schedule, but NRC do
have regulations which allows a licensee to submit an alternative schedule for decommissioning
if conditions arise that make a different schedule necessary for the conduct of decommissioning,
is in the public's interest, and facility does not present an undue risk to public health and safety.
The university has submitted a request which provides justifications has to why Pickard Hall fits
these criteria which the NRC will review to make a decision of whether an alternative schedule
is allowed.

Q. What does the university's request state?

The university's license amendment request states that the building is currently in a safe
condition and that the university will continue to conduct periodic surveys and control the
building to ensure it stays in a safe condition. The request is asking for an alternative schedule
based on the justification that the building is safe and that operation of the building would be
affected during decommissioning and due to the educational, cultural, and historical value of the
museum and building it would be in the public's best interest to postpone decommissioning.

Q. What do the university decommissioning plans call for?

The university wishes to use operational controls, to ensure the building's occupants safety and
compliance with the NRC regulations and postpone decommissioning until the museum and its
artifacts can be moved to a new adequate location. The university's operational controls include
restricting access to unnecessary rooms which contain residual radioactivity, monitoring the
workers in the basement of pickard hall, instituting periodic surveys to ensure stable conditions,
and restricted access to necessary personnel in elevated areas of residual radioactivity.

Q. Pickard is currently used as a museum? Does it need to be shutdown?

Currently, the museum does not need to be shutdown and is a safe area. There have been
very low levels of residual radioactivity identified on the first and second floors of Pickard Hall,
which if one were to stand in the area with the highest exposure for a total of 2000 hours it
would equate to 1 medical x-ray or the a dose one receives from consuming average amounts
of natural radiation in food and water.

However, if the university needs or decides to decommission, conditions in the building could

change which could result in the need for the museum to shutdown.

Q. What about the museum artifacts? Are they contaminated?

There is no indication that any museum artifacts have been contaminated or that removable
contamination is present near the artifacts. The building's contamination appears to be limited
to underneath the floor boards or on concrete floors, in the walls, in the attic, or in the steam
chase tunnel.

Q. What type of review will the NRC be doing? Please provide high level details. How long will
it take?

We are conducting a full technical review of the licensee's request to ensure that the public and
individuals working in the building will have adequate protection and that the university has
adequate justification to postpone the decommissioning to a later date. To ensure that we have



all necessary information, we may ask the licensee for more information to complete the review.
The goal of the NRC is to complete reviews of requests of this nature within 1 year.

Q. What is Naturally Occurring Radioactive Material (NORM)?

Naturally Occurring Radioactive Material is radioactive material found in the environment, such
as the earth's crust. Radium-226 is a natural material found in the earth's crust from natural
decay of Uranium. By the Energy Policy Act of 2005, the NRC has gained regulatory authority
over discrete sources of Radium-226, which is defined as produced, extracted, or converted
after extraction for use for a commercial, medical, or research activity. The Radium-226 found
in Pickard Hall is believed to be contamination from historic radium-226 extraction research, and
therefore now falls under NRC regulatory authority.

Q. Who was responsible for this material before the NRC?

Prior to the NRC gaining regulatory authority over the material by the energy policy act of 2005,
each state had different regulatory controls over the material. ( The NRC will not comment on
the States activities prior to 2008, or I would like to turn this question over to the state).

Q. Is this the first time a University has had to decommission a building? What have other
universities done?

No, universities occasionally decommission buildings when they are no longer being used for
licensed activities. Decommissioning is generally completed by performing a characterization
survey to determine the amount of residual radioactivity in the building; remediation to reduce
dose rates, if necessary; and a final status survey.
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Tuesday, May 25, 2010 7:21 AM
Lipa, Christine
Regional Dicussion Slides
region Il regional issues.ppt

Christine,

Attached are some slides discussing University of Missouri for our regional discussion section. It appears some
time as been set aside by HQ to discuss military remediation such as LCAAP, but we can talk about it a little if
needed during this time as well.

Please let me know if you have any questions or comments.

Thank you,
Katie

- --- Forwarded messaef .........
From: Katie Stre _ b)(6)

Date: Tue, May 2•,-o't!•t 7:29 AM
Subject:
To: Katie Streit{ (b)(6)
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Orlikowski, Robert

From: Rodriguez, Lionel
Sent: Friday, June 21, 2013 1:12 PM
To: Chandrathil, Prema
Cc: Stone, AnnMarie; Boland, Anne; Orlikowski, Robert; LaFranzo, Michael
Subject: Status of Pickard Hall Alternate Schedule Request and other Information
Attachments: Timeline for Pickard Hall.docx; Regulations and Guidance governing the Decommissioning

Process that the University of Missouri is Following for Pickard Hall.docx

Hello Prema,

I apologize for taking longer than expected to put this information together. However, please see the two
attached documents.

The first document provides a timeline of what I was able to piece together by going through all of the
information I had available to me. The bottom line is that we are still reviewing the licensee's alternate
schedule request.

The second document provides more detailed information as to what the regulations require and where in the
decommissioning process the licensee is. In addition, I provided references to the guidance documents that
we are using to perform the review, and a short discussion on the somewhat undefined timeliness
requirements for completing the review.

I would suggest the following answers for our stakeholder's questions:

What is the latest official status for remediating the radiation in Pickard Hall on the University of
Missouri-Columbia campus?

The NRC is still reviewing the licensee's alternate schedule request and has not yet made a
determination. The licensee must adhere to the regulations in 10 CFR 30.36(g) if any remediation is
planned to be undertaken while the alternate schedule request is under review. 10 CFR 30.36(g) limits the
remediation activities a licensee can perform before a decommissioning plan is approved by the NRC.

Did the NRC ever issue a decision on MU's request for an indefinite timeline? Is Dec. 31st, 2013, the
date the NRC gave MU to have the building vacated?

As stated above, the NRC is still reviewing the licensee's alternate schedule request and has not yet
made a determination.

If not, is the Dec. 31, 2013 date for vacating the building something MU came up with on its own?

The NRC cannot speak for the licensee as to what was reported in the media. As stated above, the
NRC is still reviewing the licensee's alternate schedule request and has not yet made a determination.

I hope this helps. Please let me know if you have any additional questions.

Thanks,
Lionel Rodriguez
NRC/RIII/DNMS/MCID
630-829-9609

---- Original Message----



From: Boland, Anne
Sent: Thursday, June 20, 2013 5:30 PM
To: Orlikowski, Robert; Rodriguez, Lionel; LaFranzo, Michael
Cc: Stone, AnnMarie
Subject: FW: Univ of MO Pickard Hall radiation

Would one of your please get back with Vika.

-----Original Message----
From: Resource, OPA3
Sent: Thursday, June 20, 2013 1:58 PM
To: Boland, Anne
Subject: FW: Univ of MO Pickard Hall radiation

Anne,

Can you have someone from the Division chat with me about this inquiry?
Thanks,
Prema

,---Orlaonal M -•-.• --
From[ (b)(7)(C).(b)(7)(D)

Sent: 'Wdnesday, June 19, 2013 5:42 PM
To: Resource, OPA3
Subject: Univ bf MO Pickard Hall radiation

Below is the result of your feedback form. It was submitted by

(b)(7)(C),(b)(7)(D) on Wednesday, June 19, 2013 at 18:41:31

comments:-I am wondering what the latest official status is for remediating the radiation in Pickard Hall on the
University of Missouri-Columbia campus. The last I heard was that the university had asked the NRC for an
indefinte timeline to devise a remediation plan and actually remove the radiation. But I also have recently read
in the media that the university plans to vacate Pickard Hall (people and contents) by Dec. 31st of this year so
that testing on the radiation contamination can begin. Did the NRC ever issue a decision on MU's request for
an indefinite timeline? Is Dec. 31st, 2013, the date the NRC gave MU to have the building vacated? If not, is
the Dec. 31, 2013 date for vacating the building something MU came up with on its own? I would appreciate
hearing back from you on this matter. Any information you can provide would be appreicated. Thank you.

organization: a Missouri citizen

address1:

address2:

city: Columbia

state: MO

zip:

country: USA

phone:
2



Regulations and Guidance governing the Decommissioning Process that the University
of Missouri is Following for Pickard Hall

1. Below are the decommissioning steps the University of Missouri followed to get to
where we are today:

10 CFR 30.36(d)(4) -

Requires, among other things, that a licensee begin the decommissioning process for a
separate building when that building has residual radioactivity that makes it unsuitable
for release (would exceed 25 mrem/year to a member of the public per 10 CFR 20.1402)
and when no principal activities have been performed for a period of 24 months in the
building. Principal activities is defined in 10 CFR 30.4 as activities authorized by the
license which are essential to achieving the purpose(s) for which the license was issued
or amended. Storage during which no licensed material is accessed for use or disposal
and activity incidental to decontamination or decommissioning are not principal activities.

10 CFR 30.36(d) -
Requires that a licensee notify the NRC within 60 days of the occurrence of the
requirement stated above [10 CFR 30.36(d)(4)] and initiate the decommissioning
process by either:

1 Beginning to decommission the site if a decommissioning plan is not required per
10 CFR 30.36(g)(1)

2 Or submitting a decommissioning plan within 12 months if required by 10 CFR
30.36(g)(1) [The University of Missouri falls into this category]

10 CFR 30.36(g)(1) -

Requires a licensee to submit a decommissioning plan if the procedures and activities
necessary to carry out decommissioning of the separate building have not been
previously approved by the NRC and the procedures could increase potential health and
safety impacts to workers or the the public, such as in any of the cases listed under 10
CFR 30.36(g)(1)(i-iv).

10 CFR 30.36(g)(2) -
Allows the NRC to approve an alternate schedule for submitting a decommissioning plan
[extends the 12 month timeframe required by 10 CFR 30.36(d)] if the NRC determines
that the alternative schedule is necessary to the effective conduct of decommissioning
operations and presents no undue risk from radiation to the public health and safety and
is otherwise in the public interest.

10 CFR 30.36(g)(3) -
Does not allow licensees to carry out decommissioning procedures, such as those listed
in 10 CFR 30.36(g)(1) that have potential health and safety impacts, prior to the approval
of a decommissioning plan.

We are currently reviewing the licensee's Alternate Schedule request to ensure that it complies
with the requirements in 10 CFR 30.36(g)(2). If the NRC finds the request to be acceptable, a
license amendment would be issued incorporating their commitments and extending the
timeframe by which the decommissioning plan is due.



2. Below is the NRC Guidance for performing a review of the Alternate Schedule
request:

NUREG 1757 Volume 3, Section 2.6 -
The NRC's review should include the following:

" Acceptance review;
* Detailed review;
" Request for additional information;
* Documentation of the safety and environmental review.

Guidance is provided in the section which guides the review process.

Hence, we are currently in the Detailed Review phase of the review and have issued a Request
for Additional Information (RAI). At the conclusion of our review, we would issue a Safety
Evaluation Report (SER) and most likely a documentation of the Environmental Review. 10
CFR 51 contains the requirements for what the Environmental Review will consist of; however, it
will most likely be an Environmental Assessment. NUREG 1748 provides the guidance for the
Environmental Review process and the documentation for it (Categorical Exclusion,
Environmental Assessment, or Environmental Impact Statement).

3. Below are the timeliness metric requirements I am aware of for decommissioning

actions:

I don't know of any specific "hard" metrics for completing an Alternate Schedule review.

However, for decommissioning plan reviews, the guidance in NUREG 1757 Volume 1 suggests
that the acceptance review be completed within 90 days. The 90 day acceptance review period
is also spelled out in a DNMS/MCID branch instruction as a "should." Our HQ counterparts in
FSME/DWMEP have an Office Procedure which also states acceptance reviews be completed
within 90 days. Our FSME/DWMEP also have in their Office Procedure that the detailed
technical review of a Decommissioning Plan be completed within 1 year. However, from my
experience that is seldom the case. The "statements of consideration" when the "Timeliness.
Rule" was issued (Federal Register July 15, 1994) estimated that decommissioning plan
reviews would take 6 months.

Finally, the region does have metrics for the completion of materials licensing actions in general.
Actions are tracked for completion within 90 days, and also for completion within 2 years.
However, these metrics are not tracked by our MCID branch, they are tracked by MLB.
However, I don't know whether or not these metrics directly apply to decommissioning licensing
actions.



Timeline for University of Missouri - Columbia Campus
Pickard Hall Alternate Decommissioning Schedule Request

11/17/2009 Initial Licensee letter to NRC providing notification ML093270544 Public
of contamination above unrestricted use screening
values at Pickard Hall

2/24/2010 NRC Inspection Report - Reactive inspection to ML100600810 Public
assess licensee's actions in addressing radiological
contamination identified at Pickard Hall (and
Schweitzer Hall) ...

7/6/2010 Licensee submitted to NRC a radiological ML102800311, Public
characterization survey of Pickard Hall ML102800322, (at least

ML102800330, the first
ML1 02800336, one)
ML1 02800398,
ML102800412,
ML102800452,
ML1 02800455,
ML102800458,
ML102800463,
ML108200467,
ML102800563

2/17/2011 License submittal requesting Alternate ML110540477 Public
Decommissioning Schedule (formal license
amendment request)

3/21/2011 NRC Acknowledgment / Acceptance Review Letter ML11081A022 Public
for Alternate Schedule Request

4/13/2011 Federal Register Notice which provides Opportunity ML11005A012 Public
to Comment, Request a Hearing, and Petition for and
Leave to Intervene FR 2011-11113,

pages 26322-
26324 (Vol. 76,
No. 88,
5/6/2011 )

617/2011 Public Meeting Notice ML111580553 Public
6/23/2011 Public Meeting to discuss licensee's request for ML11194A073 Public

Alternate Decommissioning Schedule
9/16/2011 NRC Decommissioning Inspection at Pickard Hall ML11264A063 Public
9/27/2012 NRC Decommissioning Trip Report discussing ML12296A135 Public

Alternate Schedule Request for Pickard Hall
10/16/2012 NRC Decommissioning Inspection at Pickard Hall ML12292A248 Public
11/6/2012 NRC Letter Requesting Additional Information on ML12312A095 Public

Alternate Schedule Request
2/6/2013 Licensee response to RAIs on Alternate Schedule ML13126A170 Public

Request
5/10/2013 Licensee additional response to RAIs on Alternate ML13135A616 Public

Schedule Request
6/19/2013 NRC Acknowledgement Letter for Receipt of RAI ML13171A235 Public

responses I
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Received By: Michael LaFranzo Receipt Date: 7/15/2011

Receipt Method: (meeting, phone call, letter) Public Meeting/Telephone

Facility Name Curators of the University of Missouri

Location Columbia, Missouri

Docket(s) 030-02278

cc .

1. What Is the concern?

The licensee is concerned that the whole body dosimetry devices provided to certain members of the Museum
staff are not being used correctly to measure accurately the doses received from working in the Museum.
Specifically, there are no guidelines provided by the licensee regarding where to store the dosimeter while not
working in the building. For example, some Individuals take the dosimeters home with them and some leave the
dosimeters within the building after the Individual leaves the building.

2. When did the concern occur?

No specific date but it started when the Ci was Issued to the dosimeter.

3. Is this an ongoing concern?

Yes, the on going concern is that doses assigned to individuals within the building are not the actual doses that
the individual Is receiving.

4. Who was involved?

The CI and all other individuals issues dosimeters within the Museum.

5. Were there any witnesses?

NA

6. What Is the potential safety impact?

None, the Cl stated that he and others in the Museum are wearing the dosimeters within the building.

M MP.eAN'rNE-WIF lU A
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7. Ask the CI what requirement/regulation does the individual believe governs this concern? (If the CI does not
have this information, please document this response. If the Cl does not provide this information and the
individual receiving the affegation can obtain the information within the 3 day deadline for forwarding the
information to EICS, the Information should be provided by the NRC staff member)

The Cl was informed that the licensee requires dosimeters to be wom during work within the building.

8. Ask the Cl what records should the NRC review?

NA

9. Ask the Ci what other individuals could the NRC contact for information?

The CI stated that there are other individuals in the building that were issued dosimeters that the NRC could talk
to.

10. How did the individual find out about the concern?

The individual was issued the dosimeter and provided no guidance on where the store the device.

11. Was the concern brought to management's attention? If so, what actions have been taken; if not, why not?

Yes. I (b),7)(C1,(b)(7)(D) According to the Cl, management did not provide additional
guidance.

12. Was a condition report (or other corrective action document) Initiated in response to the issue? If so, what was

the resolution?

NA

13. Is the individual satisfied with the licensee's response? If not, why?

No. The licensee has not given information associated with the storage of the dosimeters while In storage.

14. If the licensee has not responded, does the individual wish to wait on the licensee's response before NRC
pursues the issue? If not, why?

NA

15. What does the individual believe NRC should do in regard to this concern?

The Cl would like NRC to follow up with the licensee to ensure that dosimeter results are appropriate and
additional guidance to the CI and others in the museum are given regarding storage of the dosimeters.

16. What is the inspector's recommended follow up action?
(Also indicate whether the BC has approved the recommended actions.)

Request Information from the licensee on guidance provided to individuals issued dosimeters working within the
museum regarding storage of dosimeters and how the licensee assigns exposures based upon the times the
dosimeter is worn by the individual.
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[17. Inspector Assessment of the Issue/Background Information:

I (b)(7)(C),(b)(7)(0)

(b)(7)(C)(b)(7)(D) I Initially, the NRC did not fully understand the Cl concern and did not follow up
(b)i7)(C),b)(7)(OD _ The inspector contacted the Cl on July 15, 2011 to gain additional and clarifying

lInformation.

Full Name
I (b)(7)(C).(b)(7)(D)

Mailing Address (Home) Occupation(b)(7)(C)(b)(7)(D)

Telephone (b)(7)(C),b)(7)(D) Relationship to facility

(b)(7)(C),fb)(7)(D)
Preference for method
and time of contact

After normal working
hours;

Was the individual advise
of limitations on identity
protection?

A. I.47rklte~~ i4r~t~*lc~hthNRwirVea 9 vit
ions.n~rn dqac0se's~s~

__,Tanma~flg~ttsb8I

Does the individual object to referral? No Does the Individual object to releasing NA
their identity?

If the issue involves another agency, No Was the individual informed that NA
does the Individual object to referral to objecting to referral to another agency
the agency and release of identity to that might impact review of the concern?
agency?

O. !scrmI natioh ~I j[tlon.h• Whrrqbt NRF Iqnsdsihciqda¢ tco andsubcpnpcis) m•fro,
diWlltbtn '~n Iv~Ibn~ p 9::Uftp (alejgv~tonsa euad~

1. Does the concern involve No 2. Was the individual advised of the DOL NA
discrimination? If so, was the Cl process and the 180 day restriction on
informed that identity will be released filing?
during an investigation?
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3. What adverse actions have been taken? When?

NA

4. Why does the individual believe the actions were taken as a result of engaging in a protected activity?

NA

5. What does the individual believe was the protected activity?

NA

What safety issues did the individual raise? When? (DOCUMENT ABOVE)

NA

Did you contact the NRC about these safety issues? Was/Is your management aware that you informed
the NRC?

NA
-' .:
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Facility Name Curators of the University of Missouri
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Docket(s) 030-02278
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1. What is the concern?

The licensee is concerned that the licensee is using a mathematical manupulation to assign doses to the CI and
other working within the Museum, the manupulation Is not appropriate and the licensee has not explained why the
mathematical formula Is being used. Specifically, the CI claims that the licensee is dividing the exposure values
by 4 and the licensee has not explained why to the Cl or others working in the Museum issued dosimetry.

2. When did the concern occur?

No specific date but it started when the Cl was issued to the dosimeter.

3. Is this an ongoing concern?

Yes, the on going concern is that doses assigned to individuals within the building are not the actual doses that
the individual is receiving.

4. Who was involved?

The Cl and all other individuals issues dosimeters within the Museum.

5. Were there any witnesses?

NA

6. What is the potential safety impact?

None, the Cl stated that he and others in the Museum are wearing the dosimeters within the building and the
radiation levels in the areas would not exceed regulatory limits.
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7. Ask the Cl what requirement/regulation does the individual believe governs this concern? (If the C! does not
have this information, please document this response. If the Cl does not provide this information and the
individual receiving the allegation can obtain the information within the 3 day deadline for forwarding the
Information to EICS, the information should be provided by the NRC staff member)

The CI was informed that the licensee requires dosimeters to be worn during work within the building.

8. Ask the Ci what records should the NRC review?

Dosimetry records

9. Ask the CI what other individuals could the NRC contact for Information?

The Cl stated that there are other individuals in the building that were issued dosimeters that the NRC could talk
to.

10. How did the Individual find out about the concern?

The individual was issued the dosimeter and was informed, by an individual from the Radiation Safety Staff (does

not remember at this time), that the exposures from the dosimeters were being divided by 4.

11. Was the concern brought to management's attention? If so, what actions have been taken; if not, why not?

Yes. F (b)(7)(C),(b)(7)(O) I According to the Cl, management did not provide additional
information on why the exposures were being divided by 4.

12. Was a condition report (or other corrective action document) initiated in response to the issue? If so, what was
the resolution?

NA

13. Is the individual satisfied with the licensee's response? If not, why?

No

14. If the licensee has not responded, does the individual wish to waft on the licensee's response before NRC
pursues the issue? If not, why?

NA

15. What does the individual believe NRC should do in regard to this concern?

The CI would like NRC to follow up with the licensee to ensure that dosimeter results are appropriate and explain
why the original exposure results are being divided by 4.

16. What is the inspector's recommended follow up action?
(Also indicate whether the BC has approved the recommended actions.)

Request Information from the licensee on why the licensee is dividing exposure results by 4.

17. Inspector Assessment of the Issue/Backqround Informatinn

(b7)(C),(b)(7)(D) 7 The licensee was
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(b)(7)(C).(b)(7)D) ' Initially, the NRC did not fully understand the Cl concern and did not follow up
(b)(7)(C),(b)(7)(O) lThe inspector contacted the CI on July 15, 2011 to gain additional and clarifying

information.

...... .................4iiI.-

1 1 ______________

Full Name

Mailing Address (Home)

Telephone

Preference for method
and time of contact

(b)(7)(C),(b)(7)(D)

Employer

Occupation

Relationship to facility

Was the individual advise
of limitations on identity
protection?

(b)(7)(C),(b)(7)(D)

roo_4

Does the individual object to referral? No Does the individual object to releasing NA
their identity?

If the issue involves another agency, No Was the individual Informed that NA
does the individual object to referral to objecting to referral to another agency
the agency and release of identity to that might impact review of the concern?
agency?

..... . , / t,.t.' 0 .R .0

1. Does the concern Involve No 12 Was the individual advised of the DOL NA
discrimination? If so, was the Cl process and the 180 day restriction on
informed that identity will be released filing?
during an investigation?

3. What adverse actions have been taken? When?

NA
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4. Why does the individual believe the actions were taken as a result of engaging in a protected activity?

NA

5. What does the individual believe was the protected activity?

NA

What safety issues did the individual raise? When? (DOCUMENT ABOVE)

NA

Did you contact the NRC about these safety issues? Was/Is your management aware that you informed
the NRC?

NA

0•i n r Ui 4

.4 ~I
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Received By: Michael LaFranzo Receipt Date: 7/1512011

Receipt Method: (meeting, phone call, letter) Public Meeting/Telephone

171

Facility Name Curators of the University of Missouri

Location Columbia, Missouri

Docket(s) 030-02278

1. What Is the concern?

The licensee has a sign In/out sheet for those Individuals entering and exiting elevated radiaton areas within the
Museum. The ClIis concerned that the licensee has provided insufficient guidance to the staff using those sign
infout sheets and have placed them in confusing locations which do to facilitate the use of those forms.
Specifically, the licensee has forms at multiple access points to the elevated radiation areas, no signs to remind
staff to sign in and out and no guidance on who Is required to sign In and out.

2. When did the concern occur?

No specific date. However, the forms were added when the licensee determined elevated radiation areas were

3. Is this an ongoing concern?

Yes, the on going concern is that individuals are forgeting to sign in and out of the areas and that confusion exists
on who is required to use the forms.

4. Who was involved?

The Ci and all other individuals with access to the elevated radiation areas.

5. Were there any witnesses?

NA

6. What is the potential safety Impact?

None, the Cl stated that he and others are doing their best to sign in and out. The NRC has not identified
significant elevated radiation or contamination levels which could exceed NRC limits.
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7. Ask the CI what requirement/regulation does the Individual believe governs this concern? (If the Cl does not
have this information, please document this response. If the C1 does not provide this information and the
individual receiving the allegation can obtain the information within the 3 day deadline for forwarding the
information to EICS, the information should be provided by the NRC staff member)

The Cl was informed that all individuals that go in and out of the room are required to sign in and out.

8. Ask the Cl what records should the NRC review?

Sign in and out forms

9. Ask the Cl what other individuals could the NRC contact for Information?

The CI stated that there are other individuals in the building that have access to the elevated radiation areas the
NRC could talk to.

10. How did the individual find out about the concern?

The individual was informed by the radiation safety office that the forms were required to be completed.

11. Was the concern brought to management's attention? If so, what actions have been taken; if not, why not?

Yes. F (b)(7)(C),(b)(7)(D) I According to the Cl, management did not clarify the situation
on who Is to use the forms nor provide additional resources to ensure the forms were used appropriately.

12. Was a condition report (or other corrective action document) initiated in response to the issue? If so, what was
the resolution?

NA

13. Is the Individual satisfied with the licensee's response? If not, why?

No, the licensee has clarified the situation on who is to use the forms nor provided additional resources to ensure
the forms were used appropriately.

14. If the licensee has not responded, does the individual wish to wait on the licensee's response before NRC

pursues the Issue? If not, why?

NA

15. What does the Individual believe NRC should do in regard to this concern?

The Cl would like NRC to follow up with the licensee to define who is required to use the forms and provide
additional resources to ensure the forms are completed appropriately.

16. What is the inspectors recommended follow up action?
(Also indicate whether the BC has approved the recommended actions.)

Request Information from the licensee to define who is required to use the forms and provide whether additional
resources are necessary to ensure the forms are completed appropriately.
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17. Inspector Assessment of the IssuelBackground Information:

(b)(7)(C).(b)(7)(D)

(b)(7)(C).(b)(7)(D) Initially, the NRC did not fully understand the CI concern and did not follow up
(b)(7)(C),(b)(7)(D) The inspector contacted the C1 on July 15, 2011 to gain additional and clarifying

Information.

Full Name Employer

Mailing Address (Home) Occupation

Telephone (b)(7)(C)(b)(7)(D) Relationship to facility

(b)(7)(C),(b)(7)(D)

Preference for method Was the individual advise
and time of contact of limitations on identity

protection?
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Does the individual object to referral? No Does the Individual object to releasing NA
their identity?

If the issue involves another agency, No Was the individual informed that NA
does the individual object to referral to objecting to referral to another agency
the agency and release of identity to that might impact review of the concern?
agency?
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1. Does the concern involve No 2. Was the individual advised of the DOL NA
discrimination? If so, was the Cl process and the 180 day restriction on
informed that identity will be released filing?
during an investigation?

IT BE FLAMIu N AiAMS Off FROViDED TG ANzfiNE W1,--UT A MiAEi IL ENOW

G:\ORAIII\EICS\ALLEGATIONSAMS-LTRS\I 1 AMS\1 10054 UNIVERSITY OF MISSOURI1 10054 ALLEGATION RECEIPT

3.DOCX Page 3 of 4



C~~r~~CITI'?E~ ILGTO MAWIA Tri' E M I irIiiiY A CONeERNEDANli.ViDUl.I--
MOT *W Mý rbf%%rrw III ADAMS OR rKWAVC-C' TO FtMTVM-- TTFT1 1017T Pq Mr-C-17 TW INNUIM

3. What adverse actions have been taken? When?

NA

4. Why does the Individual believe the actions were taken as a result of engaging in a protected activity?

NA

5. What does the Individual believe was the protected activity?

NA

What safety issues did the individual raise? When? (DOCUMENT ABOVE)

NA

Did you contact the NRC about these safety issues? Was/Is your management aware that you informed
the NRC?

NA
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION III

2443 WARRENVILLE ROAD, SUITE 2 10
LISLE, ILLINOIS 60532-4352

August 10, 2011

(b)(7)(C),(b)(7)(D)

SUBJECT: ALLEGATION NO. RIII-1 1-A-0054
S(b)('7)(C) (b)(7)

Dear (D) I

This letter refers to a telephone call with Michael LaFranzo, U.S. Nuclear Regulatory
Commission (NRC) Inspector, In which you expressed concerns related to activities within
Pickard Hall at the University of Missouri. You are concerned that the: (1) whole body
dosimetry provided to museum staff Is not being stored correctly when the staff leaves the
museum; (2) licensee is using mathematical manupulation to assign dose to workers within the
museum that wear dosimetry; and (3) licensee has not provided sufficient guidance to the staff
on the use of the sign in/out sheets when entering and exiting elevated radiation areas within
the museum.

Enclosure 1 to this letter documents your concerns as we understand them. If we have
misunderstood or mischaractedzed your concerns as described in the enclosure, please contact
one of the NRC Region III Office Allegation Coordinators at the address provided below.

Enclosure 2 to this letter is the NRC brochure, "Reporting Safety Concerns to the NRC." The
brochure contains information that you may find helpful In understanding our process for
reviewing safety concerns. It includes an important discussion of the NRC's identity protection
procedures and limitations on pages 5-7.

Mr. LaFranzo discussed our identity protection program on July 15, 2011, and you indicated that
you did not object to having the concerns provided to the licensee. We will provide your
concerns to the licensee with a request for information and an evaluation to be performed by an
individual who is independent of the concerns. In evaluating your concerns, we intend to take
all reasonable efforts not to disclose your identity as the source of the concerns. The NRC
Region III technical staff will evaluate the licensee's response to determine the next step in our
evaluation. After we complete our evaluation, you will be provided the results.

Thank you for notifying us of your concerns. If you have any questions, please contact
Paul Pelke, Magdalena Gryglak, Sarah Bakhsh or me. You can contact us by: (1) writing to the
U.S. Nuclear Regulatory Commission, Region II1, 2443 Warrenville Road, Suite 210, Lisle, Illinois
60532-4352; (2) calling the NRC Region ilf switchboard toll free at (800) 522-3025; or (3) sending

c\ w (
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(b)(7)(C),(b)(7)(D) -2-

an e-mail to our common e-mail address which is Allegations.Re-gionillanrc.aov. Your
cooperation is appreciated.

james Heller

Senior Allegation Coordinator

Enclosures:
1. Summary of Concerns
2. NUREG/BR-0240, "Reporting Safety Concerns to the NRC"
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File No. RII1-2,011-A-0054

Our current understanding of your concerns is summarized below. If you have any additional or
clarifying information related to these concerns, please contact one of the U.S. Nuclear
Regulatory Commission (NRC) Region III Office Allegation Coordinators at the addresses or
telephone number provided in the letter.

Concern 1:

You are concerned that the whole body dosimetry provided to museum staff within Pickard Hall
is not being used correctly to accurately measure the dose received while working in the
museum. Specifically, the staff have not been instructed where to store the dosimeter while not
working in the building. For example, some staff take the dosimeter home and some leave the
dosimeter within the building when they leave the museum.

Concern 2:

You are concerned that the licensee is using mathematical manupulation to assign dose to
workers within the museum. Specifically, you claim the licensee is dividing the exposure values
by 4 of the workers who are wearing dosimetry while working in the museum. You stated that
individuals have questioned if the mathematical manupulation Is appropriate and the licensee
has not explained why the mathematical formula Is used.

Concern 3:

You are concerned that the licensee has not provided sufficient guidance to the staff on the use
of sign in/out sheets when entering and exiting elevated radiation areas within the museum.
Specifically, the sign in/out sheets are located at multiple access points to the elevated radiation
areas with no signs to remind staff to sign in/out and no guidance on who is required to sign
in/out. Additionally, the sign in/out sheets were placed in confusing locations which do not
facilitate their use. Lastly, staff do not appear to be consistently using the sign in/out sheets.

Enclosure I
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an e-mail to our common e-mail address which is Allegations.Regionlllnrc.gov. Your
cooperation is appreciated.

Sincerely,

James Heller
Senior Allegation Coordinator

Enclosures:
1. Summary of Concerns
2. NUREG/BR-0240, "Reporting Safety Concerns to the NRC"

bcc w/enclosure 1: AMS File No. Rill-11-A-0054

EXPRESS MAIL
DOCUMENT NAME: G:\ORAIII\EICSVALEGATIONSMS-LTRS\ I AMS\110054 University of
Missounr1 10054 Ack Letter .doc
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UNITED STATE8
NUCLEAR REGULATORY COMMISSION

REGION III
2443 WARRENVILLE ROAD, SUITE 210

LISLE, ILLINOIS 60532-4352
August 22, 2011

NO. RIII-1 1-A-0059

lephone call with Michael LaFranzo, Inspector, U.S. Nuclear Regulatory
ly 29, 2011, in which you expressed a concern related to activities at
You are concerned that, within Pickard Hall the licensee is aware of

ve not been labeled as "Radioactive;" and radiation is present in the
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of your concern. We will advise you when we have completed our
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(2) calling the NRC Region III switchboard toll free at (800) 522-3025, or (3) sending an e-mail
to our common e-mail address which is Alleaations.Reaionlll~nrc.gov. Your cooperation is
appreciated,

Sincerely,

Senior Allegation Coordinator

Enclosures:
1. Summary of Concern
2. NUREGIBR-0240, "Reporting Safety Concerns to the NRC"
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Our current understanding of your concern is summarized below. If you have any
additional or clarifying information related to this concern, please contact one of the
U.S. Nuclear Regulatory Commission (NRC) Region III Office Allegation Coordinators at
the addresses or telephone number provided In this letter.

Concern:

You are concerned that the licensee Is aware of several "hot spots" (elevated levels of
radiation) that have not been labeled as "Radioactive." Specifically, over the last year,
you were in the following areas of Pickard Hall while members of the Radiation Safety
Staff were performing radiation surveys and you heard clicking, from the radiation survey
instrument, indicating elevated radiation levels. The areas included, but were not limited
to: (a) the walls of McLoran or Eilenberg gallery; (b) the storage room on the second
level; (c) the Preparation Lab/Storage area; and (d) Room 106 (lecture hall) near the
speaker system.

In addition, you are concerned that radiation is present in the ventilation ducts located
behind the walls in the McLoran or Eilenberg galleries, the storage room on the second
level, and Room 106 near the speaker system.

ENCLOSURE I
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(2) calling the NRC Region III switchboard toll free at (800) 522-3025, or (3) sending an e-mail
to our common e-mail address which is Alleaations.Reaionllll(nrc.aov. Your cooperation is
appreciated.

Sincerely,

James Heller
Senior Allegation Coordinator

Enclosures:
1. Summary of Concern
2. NUREG/BR-0240, "Reporting Safety Concems to the NRC"

bcc w/enclosure 1: AMS File No. RIII-1 1-A-0059

EXPRESS MAIL
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UNITED STATES

. NUCLEAR REGULATORY COMMISSION
I REGION III

2443 WARRENVILLE ROAD, SUITE 210
LISLE, ILLINOIS 60532-4352

November 29, 2011

SUBJECT: ALLEGATION NO. RIII-11-A-0059

Dear[ ý)(•C),b)()

This is In reference to our letter dated August 22, 2011, that stated we would review your
concern about activities at the University of Missouri. You were concerned that within Pickard
Hall the licensee was aware of several unlabeled areas that contained radiation and radiation
was present in the ventilation system. Your concern was the subject of an onsite U.S. Nuclear
Regulatory Commission (NRC) inspection that was conducted August 25 and 26, 2011. We
have completed our inspection and substantiated your concern. Based on the results of the
inspection, we identified a violation of NRC requirements. Enclosure 1 to this letter provides the
results of our evaluation. The violation and the inspection activities were documented in
Inspection Report 030-02278/11-02 (Enclosure 2).

Allegations are an important source of information in support of the NRC's safety mission. We
take our nuclear safety responsibility to the public seriously and will continue to do so within the
bounds of our lawful authority. We believe that our actions have been responsive to your
concern. If, however, new information is provided that suggests our conclusion should be
altered, we will evaluate that information to determine if additional evaluation is needed.

Thank you for notifying us of your concern. If you disagree with our conclusion or wish to provide
additional information, please contact an NRC Region III Office Allegation Coordinator. The NRC
Region III Office Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and
Sarah Bakhsh. They can be contacted by: (1) writing to the U.S. Nuclear Regulatory
Commission, Region Ill, at 2443 Warrenville Road, Suite 210, Lisle, Illinois 60532-4352;
(2) calling the NRC Region III switchboard toll free at (800) 522-3025; or (3) sending an e-mail to
their common e-mail address, which is Alloeaations.Regionfll(-nrc.pov.

Sincerely,

AnToland, Director
Division of Nuclear Materials Safety

Enclosures:
1. Summary of NRC Evaluation
2. NRC Inspection Report 030-02278/11-02
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File No. RIII-20111-A-.0059

Summary of U.S. Nuclear Regulatory Commission (NRC) Evaluation

Concern:

You were concerned that the licensee was aware of several "hot spots' (elevated levels of
radiation) that have not been labeled as "Radioactive." Specifically, over the last year, you were
in the following areas of Pickard Hall while members of the Radiation Safety staff were
performing radiation surveys and you heard clicking, from the radiation survey instrument,
indicating elevated radiation levels. The areas included, but were not limited to: (a) the walls of
McLoran or Eilenberg Gallery; (b) the storage room on the second level; (c) the preparation
lab/storage area; and (d) Room 106 (lecture hall) near the speaker system.

In addition, you were concerned that radiation was present in the ventilation ducts located
behind the walls in the McLoran or Eilenberg Galleries, the storage room on the second level,
and Room 106 near the speaker system.

NRC Evaluation and Conclusion for Concern:

An NRC Region III inspector evaluated your concern during an onsite inspection that was
conducted on August 25 and 26, 2011. During the inspection, the inspector interviewed
members of the licensee staff, reviewed select records, and performed independent radiological
surveys of selected rooms/areas within Pickard Hall. The selection included rooms/areas that
the licensee had identified with elevated levels of radiation and ones that were not identified as
having elevated radiation levels. The inspection did not identify any immediate safety hazards,
but did identify violations of NRC requirements.

The inspector identified slightly elevated radiation levels in the areas identified in your concern.
Slightly elevated radiation levels were also found In Research Laboratory 17, outside
Staff Office 9 in the corridor, above the nine foot level of Offices 111 and 112, and in the
Julius Carlebach Gallery (Room 206).

The inspector interviewed licensee personnel regarding the vents behind the walls in McLoran
or Ellenberg Galleries and was informed that the vents were old brick chimneys that were
isolated from the rest of the building. The licensee staff indicated that the inside of the
chimneys was contaminated with radioactive material and access to the chimneys was
controlled. Due to the location of the chimneys and the physical hazards associated with
performing radiological surveys within the chimneys, the inspector did not perform independent
radiation surveys within the chimneys. However, the inspector did verify that the licensee staff
controlled access to the chimneys as required by NRC regulations.

ENCLOSURE1
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File No. RIII-20 I-A-0059

Based on the results of our inspection, we substantiated your concern in that the licensee was
aware of several areas within Pickard Hall that contained slightly elevated levels of radiation and
those areas were not properly posted. While the licensee failed to perform surveys to assure
compliance with the NRC regulations, the inspector did not identify any radiation levels that
would be considered an immediate health and safety hazard.

The details of the violation and the inspection activities were documented in Inspection
Report 030-02278/11-02. The violation will prompt the licensee to identify elevated radiation
areas, determine if posting or additional controls are required, and post/control the areas as
necessary.

We have enclosed a copy of the inspection report (Enclosure 2). In accordance with our
administrative procedures, the inspection report is also available from the NRC's document
system (ADAMS), accessible from the NRC Web site at httD://www.nrc.aovlreading-rm/
adams.html.

Thank you for notifying us of your concern. We believe our actions have been responsive to your
concern and plan no additional inspection activities at this time. The licensee's corrective actions
to address the notice of violation will be reviewed during a subsequent inspection. If you disagree
with our conclusion or wish to provide additional information, please contact an NRC Region III
Office Allegation Coordinator by any of the means provided in the letter.

2
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SUBJECT: ALLEGATION NO. RIII-11 -A-0059
Dear b()C(~~)7

This is in reference to our letter dated August 22, 2011, that stated we would review your
concern about activities at the University of Missouri. You were concerned that within Pickard
Hall the licensee was aware of several unlabeled areas that contained radiation and radiation
was present in the ventilation system. Your concern was the subject of an onsite U.S. Nuclear
Regulatory Commission (NRC) inspection that was conducted August 25 and 26, 2011. We
have completed our inspection and substantiated your concern. Based on the results of the
inspection, we identified a violation of NRC requirements. Enclosure 1 to this letter provides the
results of our evaluation. The violation and the inspection activities were documented in
Inspection Report 030-02278/11-02 (Enclosure 2).

Allegations are an important source of information in support of the NRC's safety mission. We
take our nuclear safety responsibility to the public seriously and will continue to do so within the
bounds of our lawful authority. We believe that our actions have been responsive to your
concern. If, however, new information is provided that suggests our conclusion should be
altered, we will evaluate that information to determine if additional evaluation is needed.

Thank you for notifying us of your concern. If you disagree with our conclusion or wish to provide
additional information, please contact an NRC Region III Office Allegation Coordinator. The NRC
Region III Office Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and
Sarah Bakhsh. They can be contacted by: (1) writing to the U.S. Nuclear Regulatory
Commission, Region III, at 2443 Warrenville Road, Suite 210, Lisle, Illinois 60532-4352;
(2) calling the NRC Region III switchboard toll free at (800) 522-3025; or (3) sending an e-mail to
their common e-mail address, which is Alleaations.Reaionllf(tnrc.gov.

Sincerely,

Anne T. Boland, Director
Division of Nuclear Materials Safety

Enclosures:
1. Summary of NRC Evaluation
2. NRC Inspection Report 030-02278/11-02
bcc w/encls 1 and 2: AMS File No. RUI-1 1-A-0059

*See previous concurrence

EXPRESS MAIL
DOCUMENT NAME: G:\ORAIII\EICS\ALLEGATIONSýAMS-LTRS\1 1 AMS\1 10059 University of
Missounr 10059 Closure Letter.doc
To receive a copy of this document, indicate In the box "C" = Copy wlo attachlencl "E" = Copy' wattach/encl "N" = No coOFFICE Rill IN Rill IN Rill 'N Rill .. N RIII,49 RIlI.

NAME Bakhsh S, Heller* Lipa C'-l I- Heck O Ortf? Bola

DATE 11/15/11 10/31/11 11/11 1111/11 11/,A/11 11./•.1!
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(b)(7)(C),(b)(T)(D)

C C

SUBJECT: ALLEGATION NO. RIII-11-A-0059

Dear

This is in reference to our letter dated August 22, 2011, that stated we would review your
concern about activities at the University of Missouri. You were concerned that within Pickard
Hall the licensee was aware of several unlabeled areas that contained radiation and radiation
was present in the ventilation system. Your concern was the subject of an onsite U.S. Nuclear
Regulatory Commission (NRC) inspection that was conducted August 25 and 26, 2011. We
have completed our inspection and substantiated your concern. Based on the results of the
inspection, we identified a violation of NRC requirements. Enclosure I to this letter provides the
results of our evaluation. The violation and the inspection activities were documented in
Inspection Report 030-02278/11-02 (Enclosure 2).

Allegations are an important source of information in support of the NRC's safety mission. We
take our nuclear safety responsibility to the public seriously and will continue to do so within the
bounds of our lawful authority. We believe that our actions have been responsive to your
concern. If, however, new information is provided that suggests our conclusion should be
altered, we will evaluate that information to determine if additional evaluation is needed.

Thank you for notifying us of your concern. If you disagree with our conclusion or wish to provide
additional information, please contact an NRC Region III Office Allegation Coordinator. The NRC
Region III Office Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and
Sarah Bakhsh. They can be contacted by: (1) writing to the U.S. Nuclear Regulatory
Commission, Region III, at 2443 Warrenville Road, Suite 210, Lisle, Illinois 60532-4352;
(2) calling the NRC Region III switchboard toll free at (800) 522-3025; or (3) sending an e-mail to
their common e-mail address, which is Allegations.Realonlll(,nrc.qov.

Sincerely,

Anne T. Boland, Director
Division of Nuclear Materials Safety

Enclosures:
1. Summary of NRC Evaluation
2. NRC Inspection Report 030-02278/11-02

bcc w/encls I and 2: AMS File No. RIII-11-A-0059

EXPRESS MAIL
DOCUMENT NAME: G:\ORAIII\EICSýALLEGATIONS\AMS-LTRS\1 1 AMS\1 10059 University of
MissourAl1 10059 Closure Letter.doc
To receive a co y of this document, indicate in the box "C" = Copy wlo attach/encl "E" = Copy wlattachlencl "N" = No copy
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION III
2443 WARRENVILLE ROAD, SUITE 210

LISLE, ILLINOIS 60532-4352

November 30, 2011

(b)(7)(C),(b)(7)(D)

SUBJECT: ALLEGATION NO. RI1-1 1-A-0054

Dear(b)7.3(7I]

This refers to our letter dated August 10, 2011, regarding activities within Pickard Hall at the
University of Missouri. You were concerned that: (1) whole body dosimetry provided to
museum staff is not being stored correctly when the staff leaves the museum; (2) the licensee is
using mathematical manipulation to assign dose to workers within the museum that wear
dosimetry; and (3) the licensee has not provided sufficient guidance to the staff on the use of
the sign in/out sheets when entering and exiting elevated radiation areas within the museum.
The summary of our evaluation of your concerns is enclosed. We did not substantiate
Concerns 1 and 2, and we substantiated Concern 3. However, we did not identify any violations
of U.S. Nuclear Regulatory Commission (NRC) requirements.

We plan no further action regarding your concerns at this time. If you disagree with our
conclusions or wish to provide additional information, please contact an NRC Region Ill Office
Allegation Coordinator. The NRC Region Ill Office Allegation Coordinators are Jim Heller,
Paul Pelke, Magdalena Gryglak, and Sarah Bakhsh. They can be contacted by: (1) writing to the
U.S. Nuclear Regulatory Commission, Region III, at 2443 Warrenville Road, Suite 210,
Lisle, Illinois 60532-4352; (2) calling the NRC Region III switchboard toll free at (800) 522-3025; or
(3) sending an e-mail to their common e-mail address, which is Allegations.Realonll•nrc,&Lov.

Sincerely,

t Anne T., Boland, Director
Division of Nuclear Materials Safety

Enclosure:
Summary of NRC Evaluation

I
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Rili-2011A-40054

Summary of U.S. Nuclear Reaulatorv Commlssion (NRC) Evaluation

As part of our assessment of your concerns, we requested information and an evaluation from
the University of Missouri (licensee) regarding your concerns. The licensee's Radiation Safety
Officer prepared a written response which was reviewed by the licensee's independent
consultant prior to its submittal to the NRC.

Concern 1:

You were concerned that the whole body dosimetry provided to museum staff within Pickard
Hall is not being used correctly to accurately measure the dose received while working in the
museum. Specifically, the staff have not been instructed where to store the dosimeter while not
working In the building. For example, some staff take the dosimeter home and some leave the
dosimeter within the building when they leave the museum.

Summary Qf Licensee Evaluation of Concern 1:

The licensee has monitored members of the Pickard Hall faculty and staff since January 2010,
and provided radiation worker training to these Individuals in December of 2009. The training
included recommendations for storing dosimetry in or near work stations or storage locations,
but did not normally provide specific direction on exact locations for storage as different options
and preferences of storage could be utilized by workers. To ensure that there was a clear
understanding of how to store dosimetry, the Radiation Safety Officer and the assigned health
physicist for Pickard Hall conducted training emphasizing the proper storage of dosimetry while
not In use (after receipt of our Request for Information).

The licensee acknowledged that one individual requested storage of his/her dosimeter at home,
which was approved by the radiation safety staff. However, that individual now stores his/her
dosimeter at work.

The licensee randomly observed and interviewed 12 members of the Pickard Hall faculty and
staff to determine whether they possessed appropriate knowledge regarding the storage and
wearing of dosimetry. All 12 individuals correctly explained how to wear and store their
dosimeters, and were observed to be appropriately wearing and storing their dosimeters.

NRC Evaluation and Conclusion for Concern 1:

An NRC inspector reviewed the licensee's response, Pickard Hall faculty and staff dose and
training records, and the radiation safety training outline. We determined that adequate
information was provided to the Pickard Hall faculty and staff regarding the correct usage and
storage of dosimetry. However, specific storage recommendations were not provided in the
training, which could have led to confusion on the proper storage of dosimetry. One Individual
did take his/her dosimeter home; however, that storage location was approved by the radiation
safety staff. In addition, the licensee did not Identify any misuse or improper storage of the
dosimetry. During our review of the training records, we noted that you received the
"Introduction to Radiation Safety" training on December 14, 2009, and specific training
emphasizing the proper storage of dosimetry on August 19, 2011 (after the licensee received
our Request for Information).

ENCLOSURE
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Based on the above, we did not substantiate your concern that the whole body dosimetry
provided to museum staff within Pickard Hall was not being used correctly to accurately
measure the dose received while working in the museum. We did not identify any violations of
NRC requirements. We plan no further action regarding Concern 1 at this time.

Concem 2:

You were concerned that the licensee is using mathematical manipulation to assign dose to
workers within the museum. Specifically, you claim the licensee is dividing the exposure values
by four of the workers who are wearing dosimetry while working In the museum. You stated that
individuals have questioned If the mathematical manipulation is appropriate and the licensee
has not explained why the mathematical formula is used.

Summary of Licensee Evaluation of Concern 2:

The licensee stated that they do not use mathematical manipulation to assign dose to workers.
,The licensee identified that In 2010, three dosimeters from Pickard Hall faculty and staff were
lost However, based upon the consistently low doses received, no adjustments were
recommended or made for those individual's doses for 2010. The licensee also stated that, at
no time, did they divide exposures by four for any workers wearing dosimetry. The licensee
provided independent exposure reports which did not indicate any request for dividing
exposures for any workers wearing dosimetry in the museum.

The licensee randomly interviewed 12 members of the Pickard Hall faculty and staff to
determine whether they possessed appropriate knowledge regarding how dose was assigned.
Eleven of the twelve correctly explained how dose was assigned. None of the 12 believed that
dose was mathematically manipulated.

NRC Evaluation and CoQdusion for Concern 2:

An NRC Inspector reviewed the licensee's response and Pickard Hall faculty and staff dose
records. We noted that the licensee performed an evaluation in three instances where museum
staff had lost dosimeters; however, such evaluations using previous data and Interviews are
required to ensure the best possible dose estimate is included as part of an Individual's
permanent dose record. We did not Identify any indication that the licensee or the dosimetry
vendor, inappropriately modified exposures for workers who were assigned dosimetry In the
museum.

Based on the above, we did not substantiate your concern that the licensee was using
mathematical manipulation to assign dose to workers within the museum. We did not Identify
any violations of NRC requirements. We plan no further action regarding Concern 2 at this time.

Concern 3:

You were concerned that the licensee has not provided sufficient guidance to the staff on the
use of sign In/out sheets when entering and exiting elevated radiation areas within the museum.
Specifically, the sign in/out sheets are located at multiple access points to the elevated radiation
areas with no signs to remind staff to sign In/out and no guidance on who is required to sign
in/out. Additionally, the sign In/out sheets were placed in confusing locations which do not
facilitate their use. Lastly, staff do not appear to be consistently using the sign In/out sheets.

2 ENCLOSURE
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Summary of Licensee Evaluation of Concern 3:

The licensee indicated that the initial escort (sign in/out) log was put in place to assist in
determining how often certain locations in Pickard Hall are entered and how long access was
needed. The log form was placed at both the south and north entrances to Room 12. These
are the only two entrances to Room 12, and the only way to gain access to Rooms 13 and 15.

The licensee determined from a review of 18 months of log entries that 8 percent of the entries
were not in accordance with established procedures. The instructions for using the log are
printed on the top of the form itself. However, as a means to improve the accuracy of its use,
the licensee developed a new form and created a standard operating procedure (RSIP-A-IO-F1,
"Escort Log for Pickard Hall Restricted Areas, Rooms 12, 13, 15 and Attic," dated
September 2, 2011). The licensee has provided training on the use of the new form to the
Pickard Hall faculty and staff who were issued dosimetry.

NRC Evaluation and Conclusion for Concern 3:

The NRC inspector reviewed the licensee's response, Procedure RSIP-A-10-F1, and Pickard
Hall faculty and staff training records. Based on the above, we substantiated that the licensee
had not provided sufficient guidance to the staff on the use of sign in/out sheets when entering
and exiting elevated radiation areas within the museum. The licensee determined that
8 percent of the entries were not in accordance with established procedures. The licensee
created Procedure RSIP-A-10-Fl, developed a new log form, and provided training on the use
of the form to the Pickard Hall faculty and staff who were issued dosimetry.

During our review of the training records, we noted that you received specific training on the use
of the log on August 4 and 19, 2011 (after the licensee received our Request for Information).

The NRC does not require the use of the log; therefore, no violations of NRC requirements were
identified. We plan no further action regarding Concern 3 at this time.

3 ENCLOSURE



(b)(7)(C).(b)(7)(D)

SUBJECT: ALLEGATION NO. RIII-11-A-0054
S b)(7)(C) (b)(7)

Dear (D)

This refers to our letter dated August 10, 2011, regarding activities within Pickard Hall at the
University of Missouri. You were concerned that: (1) whole body dosimetry provided to
museum staff is not being stored correctly when the staff leaves the museum; (2) the licensee is
using mathematical manipulation to assign dose to workers within the museum that wear
dosimetry; and (3) the licensee has not provided sufficient guidance to the staff on the use of
the sign in/out sheets when entering and exiting elevated radiation areas within the museum.
The summary of our evaluation of your concerns is enclosed. We did not substantiate
Concerns 1 and 2, and we substantiated Concern 3. However, we did not identify any violations
of U.S. Nuclear Regulatory Commission (NRC) requirements.

We plan no further action regarding your concerns at this time. If you disagree with our
conclusions or wish to provide additional information, please contact an NRC Region III Office
Allegation Coordinator. The NRC Region III Office Allegation Coordinators are Jim Helier,
Paul Pelke, Magdalena Gryglak, and Sarah Bakhsh. They can be contacted by: (1) writing to the
U.S. Nuclear Regulatory Commission, Region III, at 2443 Warrenville Road, Suite 210,
Lisle, Illinois 60532-4352; (2) calling the NRC Region III switchboard toll free at (800) 522-3025; or
(3) sending an e-mail to their common e-mail address, which is Allegations.Reaionlll@nrc.aov.

Sincerely,

Anne T. Boland, Director
Division of Nuclear Materials Safety

Enclosure:

Summary of NRC Evaluation

bcc w/enclosure: AMS File No. RIII-2011-A-0054

G:\ORAIII\EICS\ALLEGATIONS\AMS-LTRS\I 1 AMS\1 10054 University of Missouri 10054 Closure
Letter.docx
To receive a copy of this document, Indicate In the box: "C" =Copy without attachmentendosure "E V Copy with attachrniet/enctosure '14" =
No COPY
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4 NUCLEAR REGULATORY COMMISSION
REGION III

2443 WARRENVILLE ROAD, SUITE 210
LISLE, ILLINOIS 60532-4352

March 6, 2012

(b)(7)(C).(b)(7)(D)

SUBJECT: ALLEGATION NO. RIII-i 1-A-0059

Dearl D

This is in reference to our letter dated November 29, 2011, that provided you the results of the
U.S. Nuclear Regulatory Commission's (NRC) evaluation of your concern associated with
activities at the University of Missouri. You were concerned that the licensee was aware of
several unlabeled areas in the Pickard Hall that contained radiation and radiation was present in
the ventilation system.

As we informed you in our letter dated November 29, 2011, we conducted an inspection and
substantiated your concern. Based on the results of the inspection, we identified a violation of
NRC requirements. Details of the violation and the inspection activities were documented in
Inspection Report 030-02278/11-02. Subsequnt to our letter dated November 29, 2011, the
licensee provided additional information sorrounding the violation. After consideration of the
new information, the NRC revised the violation in a letter to the licensee dated
Februaury 6, 2012. Attached is a copy of the letter with the revised violation enclosed.

Thank you for notifying us of your concern. If you have any questions or wish to provide
additional information, please contact an NRC Region III Office Allegation Coordinator. The NRC
Region III Office Allegation Coordinators are Paul Pelke, Magdalena Gryglak, Sarah Bakhsh, and
me. We can be contacted by: (1) writing to the U.S. Nuclear Regulatory Commission, Region III,
at 2443 Warrenville Road, Suite 210, Lisle, Illinois 60532-4352; (2) calling the NRC Region Ill
switchboard toll free at (800) 522-3025; or (3) sending an e-mail to their common e-mail address,
which is Alloeations.Reaionlllc.nrc.gov.

Sincerely,

James Heller,
Senior Allegation Coordinator

Enclosure:
Letter, "Revised Notice of Violation, NRC Inspection Report No. 030-02278/111-02(DNMS)
University of Missouri-Columbia"
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February 6, 2012

EA-1 1-281

Ms. Jacquelyn K. Jones, Vice Chancellor
Administrative Services
University of Missouri-Columbia
319 Jesse Hall
Columbia, MO 65211-1250

SUBJECT: REVISED NOTICE OF VIOLATION, NRC INSPECTION REPORT

NO. 030-02278/11-02(DNMS) UNIVERSITY OF MISSOURI-COLUMBIA

Dear Ms. Jones:

The purpose of this letter Is to respond to your letter dated November 2, 2011, In which you
contested Example A of the violation cited in the Notice of Vlolation (Notice), enclosed with the
U.S. Nuclear Regulatory Commission (NRC) Inspection Report No. 030-02278/11-02(DNMS)
Issued on September 16, 2011. The Notice contained two examples, Examples A and B, of a
Severity Level IV violation Involving Title 10 of the Code of Federal Regulations (CFR) 20.1501.

In your response to the Notice you contested Example A, involving the failure to make surveys to
determine the quantity of licensed material which could affect the determination of security of
those areas. Specifically, elevated radiation levels were identified by the NRC in McLom Gallery
(room 205), wall of the storage room on the second floor (room 213), Research Laboratory 17,
the Lecture Hall (room 106), outside the Staff Office 9 in the corridor, above the 9 foot level of
Offices 111 and 112 and the Julius Carlebach Gallery (room 206). You provided additional
information regarding Example A of the 10 CFR 20.1501 violation. On December 23, 2011, the
NRC acknowledged your November 2, 2011, letter that was received on November 29, 2011,
and advised you that we would evaluate the Information In your letter and Inform you of the
results of our evaluation.

In accordance with NRC policy and procedures, Region III has completed an Independent
assessment and review of the contested matter. Based on the Independent review, the NRC
has reached a conclusion, as described below.

In your November 2, 2011 letter, you provided Information for those areas that had been
identified as having elevated radiation levels and indicated that surveys had been performed.
Your letter also stated that the Identified areas had previously been secured from unauthorized
removal or access to licensed material. The independent reviewer considered all information
available to the NRC pertaining to this matter, including the Conversation Record describing
your 2009 survey results and the additional information you provided with your response.
Based on this review, the NRC has concluded that you had performed sufficient surveys to
determine the quantity of licensed material that could affect the determination of security of
those areas in accordance with 10 CFR 20.1801.

ENCLOSURE
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Therefore, Example A of the violation of 10 CFR 20.1501 is withdrawn. Enclosed Is the revised
violation citing only Example B, which concerns the failure to make surveys to determine the
quantity of licensed material which could affect whether posting those areas are required in
accordance with 10 CFR 20.1902(e). The violation from the Notice enclosed with NRC
Inspection Report No.030-02278/11-02(DNMS), dated September 16, 2011, Is superseded by
the revised violation in the enclosure to this letter.

Based on your response and actions that you have taken, we do not require any further
information concerning the violation.

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter will be
available electronically for public inspection In the NRC Public Document Room or from the
NRC's Agencywide Documents Access and Management System (ADAMS), accessible from
the NRC Web site at http:/twww.nrc..qov/reading-rm/adams.html.

If you have any questions regarding this matter please contact Patrick Louden of my staff at
(630) 829-9801.

Sincerely,

IRAI

Jennifer L. Uhle
Acting Deputy Regional Administrator

Docket No. 030-02278
License No. 24-00513-32

Enclosure:
Revised Notice of Violation

cc w/encl: Maureen Kotlas, Director,
Environmental Health and Safety

Jack Crawford, Radiation Safety Officer
Silvia Jurisson, MU Radiation Safety
Committee Chair

State of Missouri
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Revised Notice of Violation, Inspection Report 030-02278111-02(DNMS), dated
September 16, 2011

Replace the violation from that Notice of Violation (Notice) with the violation below:

REVISED NOTICE OF VIOLATION

Title 10 Code of Federal Regulations (CFR) 20.1501 requires that each licensee make or cause
to be made surveys that may be necessary for the licensee to comply with the regulations In
Part 20 and that are reasonable under the circumstances to evaluate the extent of radiation
levels, concentrations or quantities of radioactive materials, and the potential radiological
hazards that could be present.

Contrary to the above, as of August 25, 2011, the licensee did not make surveys to assure
compliance with 10 CFR 20.1902(e), which requires posting of areas or rooms in which licensed
material is used Or stored. Specifically, elevated radiation levels were identified In McLom
Gallery (room 205), wall of the storage room on the second floor (room 213). Research
Laboratory 17, the Lecture Hall (room 106), outside the Staff Office 9 In the corridor, above the
9 foot level of Offices 111 and 112, and the Julius Carlebach Gallery (room 206), and the
licensee did not make surveys to determine the quantity of licensed material which could affect
whether posting In those areas Is required.

This Is a Severity Level IV violation (Section 6.3).

Enclosure
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(b)(7)(C)(b)(7)(D)

SUBJECT: ALLEGATION NO. RIII-1 1-A-0059

Deai D

This is in reference to our letter dated November 29, 2011, that provided you the results of the
U.S. Nuclear Regulatory Commission's (NRC) evaluation of your concern associated with
activities at the University of Missouri. You were concerned that the licensee was aware of
several unlabeled areas in the Pickard Hall that contained radiation and radiation was present in
the ventilation system.

As we informed you in our letter dated November 29, 2011, we conducted an inspection and
substantiated your concern. Based on the results of the inspection, we identified a violation of
NRC requirements. Details of the violation and the inspection activities were documented in
Inspection Report 030-02278/11-02. Subsequnt to our letter dated November 29, 2011, the
licensee provided additional information sorrounding the violation. After consideration of the
new information, the NRC revised the violation in a letter to the licensee dated
Februaury 6, 2012. Attached is a copy of the letter with the revised violation enclosed.

Thank you for notifying us of your concern. If you have any questions or wish to provide
additional information, please contact an NRC Region III Office Allegation Coordinator. The NRC
Region III Office Allegation Coordinators are Paul Pelke, Magdalena Gryglak, Sarah Bakhsh, and
me. We can be contacted by: (1) writing to the U.S. Nuclear Regulatory Commission, Region Ill,
at 2443 Warrenville Road, Suite 210, Lisle, Illinois 60532-4352; (2) calling the NRC Region III
switchboard toll free at (800) 522-3025; or (3) sending an e-mail to their common e-mail address,
which is Allegations.Regionlll(•nrc.gov.

Sincerely,

James Heller,
Senior Allegation Coordinator

Enclosure:
Letter, "Revised Notice of Violation, NRC Inspection Report No. 030-02278/11-02(DNMS)
University of Missouri-Columbia"

bcc w/encl: AMS File No. RIII-11-A-0059
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The Daily Morning Meeting News for Thursday May 24, 2013
Note: This newsletter may contain pre-decisional information.
Do not distribute outside the NRC.

Support Issues:

Outside of Scope

Materials Events/issues

Outside of Scope

University of Missouri - Columbia issued a press release yesterday regarding some facility upgrades which
include the decommissioning of Pickard Hall (radium contamination) in the next couple of years.

Reactor Events

Plant Status

Outside of Scope

Chs"
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INITIAL ARB ACTION PLAN RIII-1-A-0054 (University of Missouri)

INITIAL ARB ALLEGATION NO. RIII-2011-A-0054

July 26, 2011

MEMORANDUM TO: Christine Lipa, Chief, Materials Control, ISFSI, Decommissioning
Branch, DNMS

FROM: Sarah Bakhsh, OAC, Rill

SUBJECT: INITIAL ARB: RIII-2011-A-0054 (University of Missouri)

Oni (b)(7)(C),(b)(7)(D) regarding
activities at the Curators of the University of Missouri. Your staff's July 21, 2011 email
provided a summary of the safety issues, the regulatory bases, and recommended
actions to be further discussed during the ARB. I have scheduled an ARB on Monday,
August 1, 2011. Please review the enclosed information to prepare for the ARB.

cc w/enclosures:

ARB Copy

(b)(7)(C)

Jared Heck
Paul Pelke
Steven Orth
James Heller
Magdalena Gryglak
Rebecca Stricklin
Kenneth Lambert
Michael LaFranzo
David Vito, OE
Lisamarie Jarriel, OE

*li



INITIAL ARB ACT10 r NRIll-11-,A-u., 4 (University of Missouri)-ENI-". 'V. ALLECATION MAIElIAL

Licensee: Curators of the University of Missouri
Docket No: 030-02278 License No:
Assigned Division/Branch: DNMS I MCID

ARB Board Membership: Boland ( Heckl Heller/ Bakhsh/ LaFranzo/ Orth/
Lipa

Purpose: Initial ARB to discuss the concerns and recommended evaluation plan
GENERIC CONCERNS: If Yes Explain:
DISCUSSION OF SAFETY SIGNIFICANCE: no immediate health and safety issues

O ACCEPTANCE: YES NO (Priority: HIGH NORMAL LOW)

Basis for 01 Priority: ;J:A.

01 has Accepted Concern(s) No(s). Signature

MINUTES PROVIDED TO: Pederson / (b)(7)(C) Lipa!

ACKNOWLEDGMENT LETTER: PRINT IN FINAL _ REVISE N/A

REQUEST FOR EVALUATION: A. Licensee YES 10 CFR 2.390 NO
B. State of YES NO X
C. DOE YES NO X

date received 7/15/2011 due date of 1st ARB 8/14/2011

due dateofACK Ltr 811412011 date - 90 days old 10/13/2011

date- 120 days old 11/12/2011 date - 150 days old 12/12/2011

date- 180days old 1/1112012 date - 360 days old 7/9/2012
iprojected date for the 5 yr statue of timitation 7/1212016

COMMENTS:

The CI did not object to having identity released.

The CI did not object to having the concern(s) forwarded to the licensee.

** Please note: All actions assigned by the ARB must have due dates documented
In the minutes. The EICS staff will enter all action items Into AMS for tracking.

Alleg`ý iew Board Chairman ate/
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INITIAL ARB ACTIOI. -AN RW-1V. I .-. ,. p4 (University of Missouri)

Concern No. 1: An individual is concerned that the whole body dosimetry devices
provided to certain members of the Museum staff are not being used correctly to
accurately measure the doses received from working in the Museum. Specifically, there
are no guidelines provided by the licensee regarding where to store the dosimeter while
not working in the building. For example, some individuals take the dosimeters home
with them and some leave the dosimeters within the building after the individual leaves
the building.

Regulatory Basis:

10 CFR 20.1501(a): "Each Licensee shall make or cause to be made surveys that may
be necessary for the licensee to comply with 10 CFR 20.1201 - Occupational dose limits
for adults."

10 CFR 201.1502(a): "Each licensee shall monitor exposures to radiation and
radioactive material at levels sufficient to demonstrate compliance with the occupational
dose limits of this part. As a minimum each licensee shall monitor occupational exposure
to radiation from licensed and unlicensed radiation sources under the control of the
licensee and shall supply and require the use of individual monitoring devices by..."

Assessment of safety significance of this concern:

1. Action Evaluation: The following method of resolution is recommended (circle):

A. Send to Licensee Requesting Response In 30 Days.
B. Priority RIII Follow up and Closure Memo to OAC
C. Follow up During Routine Inspection Within Days and Closure Memo to

OAC
D. Discrimination (Complete & Attach MD 8.8 Exhibit 3)

1. Offer ADR.
2. Reason why ADR should not be offered
3. Priority for the 01 investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:
E. All other 01 referrals. (Complete and attach section 7 of RP 8.8)

Priority for the 01 investigation: HIGH/NORMAL/LOW Recommended Basis:
F. Outside NRC's Jurisdiction. Describe Basis Below,
G. Too General for Follow-up. Describe Basis Below.
H. Other.

Responsible for Action - EICS

II. Special Considerations/Instructions:

The licensee is aware of the concern as thel (b)(7)(C),(b)(7)(D)

(b)(7)(C),(b)(7)(D)

(b)(7)(C)o(b)(7)(D)
(b)(7)(C),(b)(7)(D) I The licensee should be able to determine, with

minimal effort, should be able to determine where staff is storing the dosimetry
and under what circumstances to ensure compliance with NRC requirements.

3



INITIAL ARB ACTION -AN RI1-1 • -M-,o4 (University of Missouri)SE ..1T4E Al LEGATION M.ATE.,AL

The CI did not object to the referral of the concern to the licensee.

Potential Questions for the licensee:
How many individuals in the Museum
are wearing whole body dosimetry?
How do those individuals store the dosimetry when not required to wear it? Does the
licensee take into account various storage methods when assigning doses to
individuals?
How does the licensee document exposures assigned to each individual?

At the August 1, 2011 ARB:
0 M Lafranzo discussed the background of the concern and recommended

actions
• To address whether or not we provide an answer to the Cr' (b)(7)(C),(b)(7)(D)

. ...-. . (b)(7)(C)(b)(7)(D) Include a
(D) question on RFI - "How is the staff educated on the issues (dosimetry

storage)"
* ARB agreed to send RFI to licensee
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INITIAL ARB ACTION. AN RIl-11.1-I..44 (University of Missouri)
Sri 1-ITIVE ALLEGATION TRIAT-:RAL---

Concern No. 2: An individual is concerned that the licensee is using a mathematical
manupulation to assign doses to the CI and others working within the Museum, the
manupulation is not appropriate and the licensee has not explained why the
mathematical formula is being used. Specifically, the Cl claims that the licensee is
dividing the exposure values by 4 and the licensee has not explained why to the Cl or
others working in the Museum issued dosimetry.

Regulatory Basis:

10 CFR 20.1501(a): "Each Licensee shall make or cause to be made surveys that may
be necessary for the licensee to comply with 10 CFR 20.1201- Occupational dose limits
for adults."

10 CFR 201.1502(a): "Each licensee shall monitor exposures to radiation and
radioactive material at levels sufficient to demonstrate compliance with the occupational
dose limits of this part. As a minimum each licensee shall monitor occupational exposure
to radiation from licensed and unlicensed radiation sources under the control of the
licensee and shall supply and require the use of individual monitoring devices by..."

Assessment of safety siqnificance of this concern:

1. Action Evaluation: The following method of resolution is recommended (circle):

A. Send to Licensee Requesting Response in 30 Days.
B. Priority Ri11 Follow up and Closure Memo to OAC
C. Follow up During Routine Inspection Within _ Days and Closure Memo to

OAC
D. Discrimination

1. Offer ADR.
2. Reason why ADR should not be offered
3. Priodty for the 01 investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:
E. All other 01 referrals.
F. Priority for the 01 investigation: HIGH/NORMAL/LOW Recommended Basis:
G. Outside NRC's Jurisdiction. Describe Basis Below.
H. Too General for Follow-up, Describe Basis Below.
I. Other.

Responsible for Action - EICS

II. Special Considerations/Instructions:

The licensee is aware of the concern as thel (b)(7)(C),(b)(7)(D)
[ ~(b)(7)(C),(b)(7)(D)

t ~(b)(7)(C),(b)(7)(D•)
(b)(F)(C)(b)(7)(D) I The licensee should be able to explain the

methods used to assign exposures to individuals under their dosimetry program.

The Cl did not object to the referral of the concern to the licensee.

5



INITIAL ARB ACTIOW. ..AN RII1-1 1 .64 (University of Missouri)
SfM~ITI'r: ALLFG:ATIQ .1T.xA

Potential Questions for the licensee:
How many individuals in the Museum are wearing whole body dosimetry?
How do those individuals store the dosimetry when not required to wear it?
Is the licensee using a mathematical formula and dividing the exposures
documented by the dosimetry vendor by 4?
If so, what is the reason the licensee is dividing the exposures documented by the
dosimetry vendor by 4? (make this open ended)
Is the licensee modifying any assigned exposures by the vendor and using those
modified assigned exposures to document the exposure to the individual as part
of the licensee's dosimetry program?

At the August 1, 2011 ARB:

At the August 1, 2011 ARB:
• M Lafranzo discussed the background of the concern and recommended

actions
0 ARB agreed with RFI to licensee
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INITIAL ARB ACTION, -AN RII1-11-A,..54 (University of Missouri)5ENSITIV-E ALLEGATIGr MATERAL-

Concern No. 3: The licensee has a sign in/out sheet for those individuals entering and
exiting elevated radiation areas within the Museum. The CI is concerned that the
licensee has provided insufficient guidance to the staff using those sign in/out sheets
and have placed them in confusing locations which do not facilitate the use of those
forms. Specifically, the licensee has forms at multiple access points to the elevated
radiation areas, no signs to remind staff to sign in and out and no guidance on who is
required to sign in and out. Personel appear not to be using these sign in sheets
consistently.

Regulatory Basis:

10 CFR 20.1501(a): "Each Licensee shall make or cause to be made surveys that may
be necessary for the licensee to comply with 10 CFR 20,1201- Occupational dose limits
for adults."

10 CFR 201.1502(a): "Each licensee shall monitor exposures to radiation and
radioactive material at levels sufficient to demonstrate compliance with the occupational
dose limits of this part. As a minimum each licensee shall monitor occupational exposure
to radiation from licensed and unlicensed radiation sources under the control of the
licensee and shall supply and require the use of individual monitoring devices by..."

Assessment of safety significance of this concern:

I. Action Evaluation: The following method of resolution is recommended (circle):

A. Send to Licensee Requesting Response in 30 Days.
B. Priority Rill Follow up and Closure Memo to OAC
C. Follow up During Routine Inspection Within __ Days and Closure Memo to

OAC
D. Discrimination

1. Offer ADR.
2. Reason why ADR should not be offered
3. Priority for the 01 investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:
E. All other 01 referrals.
F. Priority for the 01 investigation: HIGH/NORMAULOW Recommended Basis:
G. Outside NRC's Jurisdiction. Describe Basis Below.
H. Too General for Follow-up. Describe Basis Below.
I. Other.

Responsible for Action - EICS

II. Special Considerations/Instructions:

The ecesee*a war of he oncrn a I(b)(7)(C),(b)(7)(D)

(b)(7)(C),(b)(7)(D)

(b)(7)(_C),(b)(7)_(D)_

(b)(7)(C),(b)(7)(D)

sign in/out procedure works.
] The licensee should be able to explain how the
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INITIAL ARB ACTION -_AN RII1-11-A,...54 (University of Missouri)

SER.ITIVE A-LLEC.ATION MAT+ERIAL-

Potential Questions for the licensee:
Who is required/expected to sign in/out of the elevated exposure areas in the
Museum?
What is the purpose of the sign in/out sheets?
How many access points does the licensee have into the assigned areas that
require sign in/out?
Has the licensee noted any issues regarding individuals forgetting to sign in/out
of the areas?
Has the licensee determined whether multiple access points with multiple sign
in/out sheets have cause confusion with the individuals gain access or has
caused the information gathered via multiple access points to be ineffective with
the reason for sign in/out sheets?

8



INITIAL ARB ACTORII-11--4 (University of Missouri)-SENTIV!E ALLSCAT;,, MATE UL

At the August 1, 2011 ARB:
" M Lafranzo discussed the background of the concern and recommended

actions
" Added following sentence to the end of the concern - "Personel appear not

to be using these sign in sheets consistently.*
* Include on RFI how the licensee ensures consistency amongst staff with

the usage of the sign in sheets
" ARB agreed with RFI to licensee

9
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1 st ARB IstARBALLEGATION M i ~ AL '" RIII-2, 1,-A-0059 (University of Missouri)

August 3, 2011

MEMORANDUM TO: Christine Lipa, Chief, Materials Control, ISFSI, and Decommissioning
Branch, DNMS

FROM: Paul Pelke, Office Allegation Coordinator, EICS

SUBJECT: INITIAL ALLEGATION REVIEW BOARD (ARB) SCHEDULED: RIll-
20111-A-0059 (UNIVERSITY OF MISSOURI)

On July 29, 2011, Michael LaFranzo received an allegation from a concerned individual
regarding activities at the University of Missouri (Pickard Hall). The individual is concerned the
licensee is aware of several "hot spots" (elevated levels of radiation) that the licensee has not
labeled as "Radioactive," and radiation is present in ventillation ducts.

I have added this allegation to the agenda for the ARB that will be conducted on Monday,
August 8, 2011.

Please review the enclosed information to prepare for the ARB.

Enclosure: As stated

cc w/enclosure:
ARB CoN

(b)(7)(C)

Jared Heck
James Heller
Michael LaFranzo
Wayne Slawinski
Rebecca Stricklin
Magdalena Gryglak
Sarah Bakhsh
David Vito
Lisamarie Jardel
RIIIDNMSADMIN

Page 2 of 8
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1st ARB .- ES" ,*EALLEGATI I" ERIA RIII-20i .-A-0059 (University of Missouri)

Licensee: University of Missouri
Docket No. 030-02278
License No. 24-00513-32

Assigned Division/Branch: DNMS/MCID

(b)7).ARB Board Membership: Louden, (c) Heck/ Orth/ Paul Pelke/ LaFranzo/ Heller/ Upa

Purpose: Initial ARB to discuss the concern
GENERIC CONCERNS: If Yes Explain:
DISCUSSION OF SAFETY SIGNIFICANCE: No immediate health and safety concerns

OI ACCEPTANCE:

Basis for 01 Priority:

01 has Accepted Concem(s) No(s). Signature ' ýW l

MINUTES PROVIDED TO: Pederson/ (b)(7)(C) LU

ACKNOWLEDGEMENT LETTER: PRINT IN FINAL X

REQUEST FOR EVALUATION: A. Licensee NO X
B. State of YES NO X
C. DOE YES NOX

date received 07/2912011 due date of 1st ARS 08/28/2011
due date of ACK Ltr 08/2812011 date - 90 days old 10/27/2011
date - 120 days old 11/26/2011 date - 150 days old 12/26/2011

date - 180 days old 01125/2012 date - 360 days old 07/23/2012
projected date for the 5 yr statue of limitation 07/26/2016

COMMENTS:

The indivIdual objects to release of hislher identity and objects to a Request for

Information to the licensee

Allegation Review Board Chairman Date
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Ist ARB -OE_'t BE, L. GATI,- ,.T.. IA. RII-2UI i-A-0059 (Universt of Missouri)

Concern No. 1:

An individual is concerned the licensee is aware of several "hot spots" (elevatedmd ]•egIg nf
radiation) that the licensee has not labeled as "Radioactive," Specifically, (b)( 7 )(C)(b)(7 )(D)

(b)(7)(C).(b)(7)(D) jwhen the Radiation Safety Staff were performing radiation
surveys over the last year and[=b)(7)(C).(b)(7)(D) I from the radiation survey instrument,
indicating elevated radiation levels which include, but not limited to: (a) on the wall of McLoran
or Eilenberg gallery; (b) in the storage room on the second level; (c) in the Preparation
Lab/Storage area; and (d) in Room 106 (lecture hall) near the speaker system. The individual is
concerned that radiation is present in the ventillation ducts behind the walls in the McLoran or
Eilenberg gallieries, storage room on the second level, and Room 106 near the speaker system.

Re-gulatory Basis:

The licensee is required to use procedures and engineering controls to achieve occupational
doses and doses to members of the public As Low As Reasonably Achievable (ALARA) - 10
CFR. 20.1101 (b). Also, it is possible that the licensee did not post or label all areas where
elevated radiation levels would be in accordance with 10 CFR 20.1902; or the licensee failed to
perform adequate radiological surveys to ensure compliance with 10 CFR Part 20 - 10 CFR
20.1501 - concerning occupational dose or dose to a member of the public.

Asessment of safety significance of this concern:

Based upon current information from previous inspections, it is unlikely the elevated radiation
areas identified by the individual would exceed levels for posting requirements concerning
radiation exposure and also unlikely NRC radiation dose limits have been exceeded. An
ALARA issue may be present.

I. Action Eyaluation: The following method of resolution is recommended (circle):

A. Send to Licensee Requesting Response in 30 Days.
B. Priority Rill Follow up and Closure Memo to OAC
C. Follow up During Routine Inspection Within 30 Days and Closure Memo to OAC
D. Discrimination

1. Offer ADR.
2. Reason why ADR should not be offered
3. Priority for the 01 investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:
E. All other 01 referrals.

Priority for the 01 investigation: HIGH/NORMAL/LOW Recommended Basis:
F. Outside NRC's Jurisdiction. Describe Basis Below.
G. Too General for Follow-up. Describe Basis Below.
H. Other.

Responsible for Action - DNMS/MCID Branch

I1. Special Considerations/Instructions:

The individual nhiect-, tn havnyh' l••n = c~i• tha t-,.n•-,g•rn (b)(7)(C),b)(7(D)
~~(b)(7)(C),(b)(7)(D)

(b)(7){C),(b)(7) Due to the number of locations identified, the possible unidentified locations, perceived
(D)
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1st ARB .SS •;, LE I F(ATI(MJ M.TERIAL RIII-2U ,-A-0059 (University of Missouri)

lack of adequate licensee response, and the individual's objection to having the licensee review
the concern, DNMS believes that an on-site inspection is warranted.

An MCID inspector plans to be in the State of Missouri the week of August 22, 2011 and can
review the concern at that time.

At the August 8, 2011 ARB:

" MLaFranzo discussed the intake, the concern, and the evaluation plan.

" ARB agreed with the evaluation plan (inspection). The Closure memo to be
provided to EICS by October 8, 2011

" The results of the evaluation will be documented iJpanLinsqection report since
aspect of the concern are In ADAMS based on thel _ to the decommission (b)(7)(C).(b)(7)
plan.
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-t BE-N4i n ALLr-rA- .,GA110N hVT4ER.AL- Rill-2u I ,-A-0059 (University of Missouri)1 st ARB

ALLEGATION RECEIPT FORM
Please email the following information to OAC3, JKH, PRP

Received By: Michael LaFranzo Receipt Date: 7129/2011

Receipt Method: (meeting, phone call, letter) Phone Call

FACILITY

Facility Name Curators of the University of Missouri

Location Columbia, Missouri

Docket(s) 030-02278

CONCERN Records of conversations for receipt of allegations should contain the following Information
as a minimum, Obtain as many concern specifics as possible.

1. What Is the concern?

The CO is concerned that the licensee Is aware of several "hot mots" (a s of radiation) that the licensee
has not labeled as "Radioactive." Specifically,I (b)(7)(C).(b)(7)(D) when the Radiation Safety
Staff were performing radiation surveys over the last year (b)(7)(C),(b)(7)(D) from the radiation survey
instrument, indicating elevated radiation levels: A) On the wael of McLoran or i enberg gallery; b) Storage room
on the second level; c) Preparation Lab/Storage area; d) and Room 106, (lecture hall) near the speaker system.
The CI suspects that radiation in the vents behind the walls in McLoran or Eilenberg gallieries, storage room on
the second level and Room 106 near the speaker system. The Cl is concerned that these "hot spots" are not
labeled which does not provide adequate protection for the people visiting or working in the area to avoid those
areas.

2. When did the concern occur?

The Cl has been concerned forl (b)(7)(C),(b)(7)(D)

(b)(7)(C).(b)(7)(D)

3. Is this an ongoing concern?

Yes

4. Who was involved?

Licensee's Radiation Safety Staff

5. Were there any witnesses?

The Cl believes that numerous individuals in Pickard Hall are aware of the elevated radiation levels but, since the
locations are not labeled, they do not know specifics.

6. What is the potential safety impact?

As the Cl is not familiar with the use of survey instruments or radiation doe helshe is not qure. (b)(7)(C).(b)(7)
(D)

(b)(7)(C),(b)(7)(D)I

Page 6 of 8
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1 st ARB L RIII-2U1 i-A-0059 (University of Missouri)

7. Ask the Cl what requirement/regulation does the individual believe governs this concern? (If the Cl does not
have this information, please document this response. If the Cl does not provide this information and the
individual receiving the allegation can obtain the information within the 3 day deadline for forwarding the
information to EICS, the information should be provided by the NRC staff member)

The Cl is not sure if a regulation could be violated. Based upon current information, it is unlikely the areas
identified by the Cl exceed posting regulations for radiation exposure. However, the licensee is required to use
procedures and engieerng controls to achieve occupational doses and doses to members of the public As Low As
Reasonably Achievable (ALARA) - 10 CFR 20.1101 (b). Also, it is possible that the licensee did not post or label
all areas where elevated radiation levels would be - 10 CFR 20.1902.

8. Ask the Cl what records should the NRC review?

The Cl stated that the licensee is aware of the locations concerning the elevated radiation levels - the licensee
should have that survey documentation on file.

S. Ask the Cl what other individuals could the NRC contact for Information?

The Cl stated that the Radiation Safety Staff should be aware of the locations of elevated radiation levels.

10. How did the individual find out about the concern?

(b)(7)(C),(b)(7)(D)

11. Was the concern brought to management's attention? If so, what actions have been taken; if not, why not?

(b)(7)(C).(b)(7)(D) 1

12. Was a condition report (or other corrective action document) initiated in response to the issue? If so, what was
the resolution?

(b)(7)(C),(b)(7)(D)

13. Is the individual satisfied with the licensee's response? If not, why?

No, (b)(7)(C)j(b)(7)(D)

(b)(7)(C),(b)(7)(D) ]

14. If the licensee has not responded, does the individual wish to wait on the licensee's response before NRC
pursues the issue? If not, why?

(b)(7)(C),(b)(7 110)

15. What does the individual believe NRC should do in regard to this concern?

The Cl would like the NRC to perform a safety inspection to identify elevated radiation levels and to require the
licensee to label those areas so he/she and others that work in the area can avoid them.

16. What is the inspector's recommended follow up action?
(Also Indicate whether the BC has approved the recommended actions.)

DNMS recommends that an on-site inspection be performed to review those areas where elevated radiation areas
are and to review documentation associated with the radiation surveys in those areas.

17. Inspector Assessment of the Issue/Background Information:

The inspector is aware that the licensee has performed radiation surveys and identified numerous areas where
elevated radiation levels are located where members of the public and staff within Pickard Hall visit and work. The
inspector is aware of several of the elevated radiation areas but not all. A review of the last inspection report, 030-
02278/2010-001(DNMS), was not specific enough in the location of elevated radiation levels identified during the
inspection to determine whether the Cl's concern can be adequately addressed.
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1 st ARB .stARSEN.-,P.iALLEGATION MATFRIAI Rill-,. i-A-0059 (University of Missouri)

ALLEGER INFORMATION

Full Name xxxxxxxx Employer xxxxxxxxxxxxxxxx

Mailing Address (Home) xxxxxxxxxxxx Occupation xxxxx X.-. XXxx

Telephone xxxXooooXoooxxxxxox Relationship to facility xxxxxXoxxxxxxxxxxx

Preference for method xxxxxxxxxxxxxxxxxx Was the individual advised Yes
and time of contact of limitations on identity

protection?

Referral: Explain that If ch concerns ame referred to the licensee, that the NRC will vlew a nd evaluate
the throughness and ad'equacy of the licensee's response..If the'concerns are an agreement a issue
or.the Judogclpan ofanotheragency, e plainlthat weill "!fer the concern to theappioptiate.agency. &g f
the Cl agr .wewill provide the Cl's Identity for'follow. p, by t#e agreement ate or other agency.:

Does the individual object to referral? Yes Does the individual object to releasing Yes
their Identity?

If the issue involves another agency, Case does Was the Individual informed that NA
does the individual object to referral to not involve objecting to referral to another agency
the agency and release of identity to referral. might impact review of the concern?
that agency? %_H

Discriminatlon: Regulations prohibit NRC i/censees.(ncluding contractors and subcontractors) frm
1lsc~fmlnatl M agis ndvdawhQqngage In prite fed ctiiis(alegn violations tofregulatory.

re~lronet~,reusig oengage In paices mad hlwulbsate, t

1. Does the concern involve No 2. Was the individual advised of the DOL NA
discrimination? If so, was the Cl process and the 180 day restriction on
informed that identity will be released filing?
during an investigation? I
3. What adverse actions have been taken? When?

NA

4. Why does the individual believe the actions were taken as a result of engaging in a protected activity?
NA

5. What does the individual believe was the protected activity?

NA

What safety Issues did the individual raise? When? (DOCUMENT ABOVE)

NA

Did you contact the NRC about these safety issues? Was/is your management aware that you informed
the NRC?

NA

Proide the. .. Vith owiaolAG contact informatfion (names of QAds) ant Rill iwltchboi athnuber (1400.
522-300V )E aIn he allegatlo~process(Cl willrecefvive n akowl mn lete 16ihi30ysndwl

headvis . i~. bed ot.NRC-s reotion of the Issue(s) via letter.)
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Ra, ) ( ( T FOR PUBLIC DISCLOSURlI
4 N•W• UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION III

24A3 WARRENVILLE ROAD, SUITE 2 10
LISLE, ILLINOIS 60532-4352

August 15, 2011

Ms. Jacquelyn K, Jones
Vice Chancellor for Administrative Services
University of Missouri
319 Jesse Hall
Columbia, MO 65211

SUBJECT: REQUEST FOR INFORMATION: TRACKING NUMBER 1 1-A-0054

Dear Ms. Jones:

The U.S. Nuclear Regulatory Commission (NRC) recently received information concerning
activities at the University of Missouri. The details are enclosed for your evaluation.

We request that the results of your evaluation of this matter be submitted to the NRC Region III
within 30 days of the date of this letter. Your response to this request should not be docketed,
and should be sent in an envelope addressed to the NRC Region III Enforcement/Investigations
Officer, U.S. Nuclear Regulatory Commission, Region Ill, at 2443 Warrenville Road, Suite 210,
Lisle, Illinois 60532-4352.

We also request that your response contain no personal privacy, proprietary, or safeguards
information. If personal privacy or proprietary information is necessary to provide an acceptable
response, then please provide a bracketed copy of your response Identifying the information
that should be protected and a redacted copy of your response that deletes such Information. If
you request withholding of such material, you must specifically Identify the portions of your
response that you seek to have withheld and provide in detail the bases for your claim of
withholding (e.g., explain why the disclosure of information will create an unwarranted invasion
of personal privacy or provide the information required by Title 10 of the Code of Federal
Regulations (10 CFR) 2.390(b) to support a request for withholding confidential commercial or
financial Information). If safeguards information is necessary to provide an acceptable
response, please provide the level of protection described in 10 CFR 73.21.

The documented results of your evaluation should include sufficient Information for the NRC to
determine: (a) if the concern was substantiated; (b) that the organization or individual
conducting the evaluation was independent of the concern and was proficient in the related
functional area; (c) that the evaluation was of sufficient depth and scope to determine that the
appropriate root causes and generic implications were considered; (d) that any corrective

The ner sure to thisj I r is considered
'NOT FO UREBLIfOSCLOSURE." The
enclosure sh be controlled and
distdbutio houild nited to personnel
with seed to know.'
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J. Jones -2-

actions, both planned and completed, were sufficient to correct the specific example and
generic implications and to prevent recurrence; (e) if your evaluation identified any compliance
issues with NRC regulatory requirements or commitments, the corrective actions taken or
planned, and the corrective action document that addressed the issues; (f) if interviews of
individuals were conducted as part of your review, the basis for determining that the number
and cross section of individuals interviewed, as well as the scope of the interview, was
appropriate to obtain the information necessary to fully evaluate the subject concern, and the
interview questions used; and (g) if your evaluation included a sample review of related
documentation and/or potentially affected structures, systems, and components, your response
should include the basis for determining that the selected sample size was appropriately
representative and adequate to obtain the information necessary to fully evaluate the concerns.
The NRC will consider these factors in reviewing the adequacy of your evaluation.

The enclosure to this letter should be controlled and distribution should be limited to personnel
with a "need to know.' The enclosure to this letter is considered "NOT FOR PUBLIC
DISCLOSURE. The response requested by this letter and the accompanying enclosure are not
subject to the clearance procedures of the Office of Management and Budget as required by the
Paperwork Reduction Act of 1980, Pub. L. 96-511.

We appreciate your cooperation and ask that you contact one of the NRC Region Ill Allegation
Coordinators as your review effort begins, to assure a common understanding of the issues
discussed in the enclosure, and the NRC's expectations for follow-up and response. The NRC
Region III Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and
Sarah Bakhsh. They can be reached at (630) 829-9500.

Sineeely,

eevven K. Orth
Enforcement/Investigations Officer

Enclosure:
Details (NOT FOR PUBLIC DISCLOSURE)

-NOT FOR PUDU DISCO5U
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Please reference Tracking Number 11 -A-0054 In your response.

Detail 1:

An individual is concerned that the whole body dosimetry provided to members of the museum
staff in Pickard Hall is not being used correctly to accurately measure the dose received while
working in the museum. Specifically, the staff have not been instructed where to store the
dosimeter while not working In the building. For example, some staff take the dosimeter home
and some leave the dosimeter within the building when they leave the museum.

In addition to the information reauested by the cover letter, please address or provide the
following;

A. How many individuals in the museum are wearing whole body dosimetby?

B. How do those individuals store the dosimetry when not required to wear it?

C. Please provide a copy of any instructions or training material that provides guidance to
workers on the proper way to wear and proper location to store the dosimety.

D. If training was provided, please provide the outline and attendance sheets.

E. Please provide the dose each worker has received for the last 12 months, as documented
by the vendor who processes the dosimetry.

F. Does the licensee take Into account various storage methods when assigning doses to

individuals?

G. How does the licensee document exposures assigned to each Individual?

Detail 2:

An individual is concerned that the licensee is using mathematical manipulation to assign dose
to workers within the museum. Specifically, the individual claimed the licensee is dividing the
exposures by four of the workers who are wearing dosimetry while working in the museum. The
Individual stated that workers have questioned if the mathematical manipulation is appropriate
and the licensee has not explained why the mathematical formula Is used.

In addition to the information requested by the tover letter, please address or provide the
foilowino:

A. Are you dividing the exposures documented by the vendor who processes the dosimetry
by four or any other number?

B. If so, please explain why. Please provide a copy of the procedure or evaluation that
addresses the manipulation of the exposures.

+N0T FR P'B' c DISCLOeUm

ENCLOSURE
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Detail 3:

An individual is concerned that the licensee has not provided sufficient guidance to the staff on
the use of sign in/out sheets when entering and exiting elevated radiation areas within the
museum. Specifically, the sign In/out sheets are located at multiple access points to the
elevated radiation areas with no signs to remind staff to sign in/out and no guidance on who is
required to sign in/out Additionally, the sign In/out sheets were placed in confusing locations
which do not facilitate their use. Lastly, staff do not appear to be consistently using the sign
in/out sheets.

In addition to the information reauested by the cover letter, please address or provide the
following:

A. Who is required/expected to sign in/out of the elevated exposure areas in the museum?

B. How many access points with sign In/out sheets are in place? If there are multiple access
points, is there any confusion associated with the use of the sheets? Are there examples
of individuals not using (or forgetting to use) the sheets?

C. What is the purpose of the sign In/out sheets and how is the information used?

D. Please provide a copy of the administrative procedure or instruction that addresses the
sign in/out sheets.

E. Please provide a copy of any Instruction or training material used to instruct workers on
the use of the sign in/out sheets.

F. If training was provided, please provide the outline and attendance sheets.

-NOT8URV~tiMCL Q3URE-
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actions, both planned and completed, were sufficient to correct the specific example and
generic implications and to prevent recurrence; (e) if your evaluation identified any compliance
issues with NRC regulatory requirements or commitments, the corrective actions taken or
planned, and the corrective action document that addressed the issues; (f) if interviews of
individuals were conducted as part of your review, the basis for determining that the number
and cross section of individuals interviewed, as well as the scope of the interview, was
appropriate to obtain the information necessary to fully evaluate the subject concern, and the
interview questions used; and (g) if your evaluation included a sample review of related
documentation and/or potentially affected structures, systems, and components, your response
should include the basis for determining that the selected sample size was appropriately
representative and adequate to obtain the information necessary to fully evaluate the concerns.
The NRC will consider these factors in reviewing the adequacy of your evaluation.

The enclosure to this letter should be controlled and distribution should be limited to personnel
with a "need to know." The enclosure to this letter is considered "NOT FOR PUBLIC
DISCLOSURE." The response requested by this letter and the accompanying enclosure are not
subject to the clearance procedures of the Office of Management and Budget as required by the
Paperwork Reduction Act of 1980, Pub. L. 96-511.

We appreciate your cooperation and ask that you contact one of the NRC Region III Allegation
Coordinators as your review effort begins, to assure a common understanding of the issues
discussed in the enclosure, and the NRC's expectations for follow-up and response. The NRC
Region Ill Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and
Sarah Bakhsh. They can be reached at (630) 829-9500.

Sincerely,

Steven K. Orth
Enforcement/Investigations Officer

Enclosure:
Details (NOT FOR PUBLIC DISCLOSURE)

bcc w/encl: AMS File No. RIII-1 1-A-0054

DOCUMENT NAME: G IIEICSIALLEGATIONSVWS-LTRS\I 1AMS\110054 University of Missour110054 Ltr21ic.docx

OFC RImI4W fI N Rll J> I N Ril IN I
NAME- Hel! I IT* Lip a• Oth" '

DATE 8/ 1 8/%'Lf 1I 8/f2/11

OFFICIAL RECORD COPY
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1.0 INTRODUCTION

The University of Missouri (MU] has identified residual radioactivity in the
basement of Pickard Hall located on campus at I Pickard Hall Columbia, MO
65211.1420. Pickard Hall, built in 1892, is currently being used as the Museum
of Art and Archaeology and houses the Department of Art History and
Archaeology. The museum is located on the first and second floors of the
building and the basement is currently used for storage of museum artifacts and

office space for faculty. The building is listed on the National Register of

Historic Places.

The basement of Pickard Hall was used for separation of radium from uranium
ares in the eay 1900's. Residual radioactivity exists on structural surfaces and is
being routinely monitored by MU. Surveys indicate that residual radioactivity
exists on concrete sLtuctural surfaces that are mostly covered with flooring
materials and are effectively encapsulated. It is fairly certain that residual
radioactive materials arc limited to the basement. While the presence of these
materials is known the extent and magnitude of residual radioactivity has not
been characterized to a degree sufficient to plan decommrissioning. The purpose
of this plan is to collect additional radiological data regarding the extent and
magnitude of residual radioactivity to accommodate decommissioning planning.

Proposed characterization methods involve invasive activities such as removal of
small amounts of concrete for external laboratory analysis. Therefore, all work is
being completed under the Chase Environmental Group. Inc. (Chase)
Commonwealth of Kentucky radioactive materials license number 201-605-90
under a reciprocal agreement with the NRC. All characterization activities will be
performed in accordance with this Plan, Chase's Radioactive Materials License
requirements and US Nuclear Regulatory Commission (NRC) regulations.

This Plan was developed using the applicable guidance provided in NUREG

:L757, "Consolidated NMSS Decommiasioning Guidance" and NUREG 1575,
"Multi-Agency Radiation Survey and Site Investigation Manual" (MARSSLVI)
and provides the approach, methods, and techniques for radiological
characterizaton of impacted areas of the facility.

Chase intends to commence licensed activities on December 7. 2C09. On-site

activities are expected to be completed within one week. If work cannot be
completed in this timeframe, Chase will notify the NRC.
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2.0 FACILITY DESCRIMTfON

The building has a footprint of 8,500 square feet with approximately 25,000 gross
square feet of floor area over three elevations. The brick building sits on a stone
and mortar foundation. The basemen: floor is poured concrete with tile and carpet
coverings, Floors on the first and second elevations are hardwood. Interior walls
are plaster and sheetrock. The interior of the facility underwent a major interior
renovation in 1974 that resulted in minor changes to the layout of the basement.
The en.ire ventilation system has been upgraded since the usage of radioactive
materials such that there are. no original ventation ducts or components in the
building. However, some original drains may exist.

340 FUSTORICAL OPERATIONS

The building was originally called the Chemical Building. In the early 1900s, a
researcher extracted and purified salts of radioactive elements from ores
(extracted radium from uranium ores) in a laboratory in the basement. The
processes and areas of usage arc generally known io MTU staff.

4.0 ELANNED ACTIVITIES

The project will be conducted according to the work breakdown structures
described below.

4.1 Mobilization
Chase will mobilize pr.sonnel and equipment to the site. All crew members will
receive MU-required indoctrination, training and testing during the mobilization
phase. Additionally all personnel will receive Chase-required indoctrination and
training. Technicians will receive specific training on the Characterization Work
Plan, health and safety, quality assurance, insmimentation and survey protocols.

4.2 Characterization Surveys
The goal of characterizaiion is to define the extent and magnitude of residual
radioactivity at the facility within the constraints of current operational and access
restrictions. Additionally, characterization protocols will be designed to collect
information regarding the relationship between measurements above and be!ow
floor coverings and to determine the ratios and equilibrium states of contaminants.
Chase will survey accessible portions of tho entire facility including all elevations,
attic, roof, roof drains, and outside grounds
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Characterization will consist of the following types of measurements:

* Surface scans for alpha, beta, and gamma emissions

* Static meas'.zmetis for alpha and beta total surface activity

* Large area wipes for alpha and beta removable activity

w Disc smears for alpha and beta removable activity

a External dose rates

* Solid samples of concrete materials for gamma spectroscopy analysis

* Soil samples for gamma spectroscopy analysis

* Air sampling during invasive activities

The survey protocol for building surfaces will consist of scanning, with
judgmental static measurements and smears at locations where elevated activity is
detected. Scanning is used to identify locations with residual radioactivity. If
elevated activity is detected during the scan surveys, then the location will be
marked, and total and removable surface activity measurements will be taken to
quantify the activity. The scanning percentage will be 100% of accessible floor
and lower wall (<2-meter height) surfaces, If activity is detected on lower wall
sarfaces that indicate a probability of residual radioactivity on upper surfaces,
then the survey coverage will be extended to include upper surfaces, Scanrdng
viU be performed independently for alpha, beta and gamma radiation. Alpha and
beta scans will be performed using large area gas flow proportional counters and
gamma scans will be perfonned with sodium iodide detectors. If elevated activity
is detected, the location will be investigated further to attempt to quantify the
activity,

At covered floor locations of highest activity, the floor covering will be removed
to perform measurements and to collect solid samples for external laboratoo'
analysis. To the extent possible, measurements will be used to establish ratios in
order to estimate residual activity under floor coverings based on measurements
Liken above floor coverings. Solid samples will be analyzed by gamma
spectroscopy and used to determine nuclide ratios and equilibrium states.

The protocol for building system surveys will consist of performing total and
removable contamination measurements of internal surfaces, and gamma scans of
external surfaces of ventilation and drain systems. The ventilation system is not
original to the building and is not expected to contain residual radioactivity.
However, original drains may be present.
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Solid samples will be collected and analyzed by gamma spectroscopy at a coatract
laboratory. Solid samples will consist of concrete surface samples of floor (and
possibly wull) surfaces, soils of outside grounds, and background samples from
each media.

Dose rate surveys will be performed using a pressurized ion chamber and/or a
tissue-equivalent Microrem meter. These surveys will provide data regarding t.e
external component of doses to building occupants.

Gamma scans will be conducted on outside grounds surrounding the building. If
elevated activity is detected, a surface soil sample will be collected.

A survey package will be developed for each survey and will contain the
following:

* Survey Instruction Sheets

@ General survey requirements

6 Instrument requirements with associated MDCs, count times and scan rates

* Survey Maps

* Survey Data Sheets

* Signature of Preparer, Surveyor and Reviewer

Field data will be reviewed and validated to ensure:

* Completeness of forms

* The correct type of survey has been assigned to the survey unit

* The MDCs for measurements meet the established data quality objectives

4 Independent calculations will be performed for a representative sample of data
sheets and survey areas.

* Instrument calibrations and daily functional checks have been performed
accurately and at the required frequency.

4.3 Invasive Sampling

All sampling activtes will be conducted in a manner that will control the spread
of contamination and maintain personnel exposures ALARA. HEPA-fihered
vacuums will be used to control loose radioactive materials during invasive
building sampling activities. Personal protective equipment will be prescribed per
Chase radiation protection program. Air sampling for radioactive materials will
be performed during invasive activities.
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4.4 Instrumentation
Radiation detection instruments will be calibrated at least annually with National
Istsdtute of Standards and Technology (NIST) traceable sources and to radiation
emission types end energies that will provide detection capabilities for muactdes of
concem. Laboratory instruments and portable field instruments will be response
tested daily when in use. Background and source rcadings wiU be taken as par of
the daily instrument check and compared with the acceptance range for
instrument and site conditions. The background, source check, and field
measurement count times for radiation detection instrumentation will be specified
by the Project Manager to ensure measurements are statisticaUy valid.

Determination of Countiun Times and Iininmum Detectable Concentrations
Minimum counting times for background determinations and couating times for
measurement of total and removable contamination will be chosen to provide a
minimum dctectable concentration (MDC) that meets the criteria specified in ths
Plan. MARSSEM equations relative to building surfaces have boon modified to
convert to units of dpm!100ct., Count times and scanning rates for surface
contamination axe determined using the following equations:

Static Countina
Static counting MDC at a 95% confidence level is calculated using the following
equation, which is an expansion of NUREG 1507, "Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various
Contaminants and Field Conditions", Table 3.1 (Strom & Stanasbury, 1992):

3+3.29 B, .z,.(l '!)

ADC,,,, A b

Where:
MD C,.€ c = minimum detectable concentration level in dpmll00cnm

B, = background count rate in counts per minute
s, = background count time in minutes
t, = sample count time in minutes

Eo, = total detector efficiency for radionuclide emission of interest
A = detector probe area in cm



Dec 01 200S 12:3SPM HP LASERJET FAX
p.17

November, 2009 University of Missouri
Pickard Hall

Characterization Work Plan
Page 6 of 13

Ratemeter ScanninR
Beta Scanning MDC at a 95% confidence level is calculated using the following
equation which is a combination of MARSSrM equations 6-8. 6-9. and 6-10:

MDC'.• = A

1000cm

Where:
MDC,.,. = minimum detectable concentration level in dpm/100 cm1

d' = desired performance variablc (1.38)
bi = background counts during the residence interval

i = residence interval
p = surveyor efficiency (0.5)

E,,, = total detector efficiency for radionuclide emission of interest
A = detector probe area in cm2

Per MARSSIM section 6.7.2.2, it is cot practical to determine a fixed MDC for
alpha scanning. It is more useful to determine the probability of detecting an area
of contamination at a predetermined DCOL for given scan rates. MARSSLM
provides derivations, formulas and probability concepts for alpha scanning in
Appendix J. Alpha scan rates will be selected from the probability charts in
Appendix I to achieve a 95% probability of detecting 300 dpm/lV00crn2

Smear counting MDC at a 95% confidence level is calculated using the following
equation, which is NUREG 1507, "Minimum Detectable Concentrations with
Typical Radiation Survey Instruments for Various Contaminants and Field
Conditions", Table 3.1 (Strom & Stansbury, 1992):

3 + 3.29 B, ,t, -(l-4- t)

AMDCI,.,, = I
i E

Where:
MDC,,,.. = minimum detectable concentration level in dprn/smear

B, = background count rate in counts per minute
rb = background count time in minutes
I, = sample count time in minutes
E = instrument efficiency for radionuclide emission of interest
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Imru menlalion Syecdfleatbons
The in stunetntion used for decommissioning surveys are summarized in Table
4.1. Alcemate or additional instrumentation with similar decrcdon capabilities
may be utilized as needed for survey requirements with Radiation Safety Officer
approvat.

Table 4-1 - Instrumentation Sp ecifications
Detector Detector Detector Meter Window Typical Total
Model Type Area Model Thickness Efficiency

Gas flow 12 7. 7 Ludlum 0.8 10% (Th-230)
Ludlun 43-68 Proportional _z_____ 2221 mg/acm 20% (Tc-99)
Ludlum 43-37 Gas Flow Ludlum 0.8 10% (Th-230)
Floor Monitor Proportional 582cm 2221 mg/cnn 2  20% (TC-99)

Ludlum Psi 2 cm2  Ludlum 0.4 10% (Th-230)
43-10-1 ________ 2929 mg/cm& 20 % (Tc-99)

2" x 2" Ludlum ,.,A 760 cprn
Ludluhm 4-40 Sodium N/A 221 f 76 cpm

Iodide 2241 per p R/hr
Tissue

Bicron Eqaivalent N/A N/A N/A N/A
MicroRem Organic

Scintillation

4.5 Date Validation
Field data will be reviewed and validated to ensure:

v Completeness of forms and that the type of survey has correctly been assigned
to the survey unit,

" The MDCs for measurements meet the established data quality objectives;
independent calculations will be performed for a representative sample of data
sheets and survey areas.

" Instrument calibrations and daily functional checks have been performed
accurately and at the required frquency.

4.6 Demobilization
Upon completion of on-site work, Chase will survey and release equipment and
materials, ship equipment and supplies and demobilize personnel. The Chase
Project Manager will walk down the jobsite with the MUt representative at the
conclusion of work and develop a punchlist prior to demobilizing equipment and
personnel. The pnchblist will be completmd and the project ciosed out.
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4.7 Charactediztion Report
At the completion of characterizauon surveys, a Characterization Survey Report
will be developed. The report will be reviewed for technical content by Chase
personnel and anr independent technical person (Certified Hehlth Physicist) prior
to submitting to MU. The report will describe all project activities, summarize
survey data, and provide the results of all measurements.

5.0 MANAGEMtENT ORGANIZATION STRUCTURE

Due to the limited scope of activities, a complex management organization is not
required. Chase will implement their Kentucky radioactive materials license at
thc site under a reciprocal agreement with the NRC. MU will oversee Chase
activities and will maintain responsibility for building maintenance, fire and
security functions. MU will escort Chase personnel at all times. There wilt be
clear separation of licensed activities between Chase and MU. Chase and MU
will coordinate activities such that neither party violates the license of the other
party. For the most part, Chase will be conducting surveys. For invasive
sampling, Chase will clearly post and control areas to prevent inadvertent entry by
MU personnel. The MU contact is Jack Crawford, RSO, who can be reached at
573-882-0931.

The following management slr'jcture will be utilized for administration and
implementation of this Plan.

5.1 Corporate Radiation Safety Officer (CR5s)
Chase's CRSO is responsible for the corporate management of the radiological
control and safety program and for directing the program to limit occupational
radiation exposures to levels ALARA as specified in Chase's Radioactive
Materials License.

The CRSO has the authority to, and shalt, order the suspension of any operation
when such operation presents an imminent radiological or safety threat or hazard
to the employees, the environment, or the general public. The CRSO's
responsibilities include, but are not limited to. the following:

* Establishing standards and guidelines for radiological services operations to
comply with Chase policies and applicable federal and state regulatory
requirements;

* Providing selection criteria for equipment, supplies and services for
radiological control and safety work and personnel exposure monitoring;

* Establishing standards for personnel protection to assure that exposures :o
ionizing radiation and radioactive contamination are maintained at levels
ALARA;
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" Implementing the radiological control and safety audit program of individual
project as prescribed;

" Establishing company policy to comply with state and federal statutes, rules,
regulations and license conditions regarding employee occupational safety and
health,

" Emuring the quality of protective equipment for personnel and prescribing
usage standards; and

" Establishing procedures for radiological protection and monitoring, including
the ALARA program.

Doug Coble is the CRSO and can be reached aflill]

5.2 DIremor, Brokerage and Field Services (DBFS)

The DBFS is responsible for assigning Project Managers to individual projects
and for providing tcchnical support to projects. This technical support capability
encompasses areas of expertise or specific disciplines required by projects. These
may include health physics, geo-technical, hydrological, civil engineering,
occupational safety, Legal and/or administrative support. The DBFS may choose
to provide these support capabilities through permanent staffing or by subcontract
farough outside organizations.

The DBFS is also responsible to ensure projects are completed under the direction
of Project Managers in full compliance with the requirements of all applicable
licenses, permits, and regulations.

John O'Neil is the DBFS and can be reachcd a (b)(6)

5.3 Project Manager (PM)
A PM is appointed by the Chase President for each project. The Project Manager
is responsible for project operations from initiation through completion. The
PM's duties include the following:

o Maintaining compliance with conditions of site operating licenses, permits,
rules, regulalions and procedures of Chase, and state and federal agencies;

Maintaining working conditions which assure health, safety and protection for
all employees, visitors and the environment;

* Providing physical examinations for employees as required by company
policy, local, state and federal regulations:

* Ensuring that employees are instructed regularly, or as required by law, on
p:ecautions, procedures and practices to be followed to minimize exposure to
radioactive materials and to conduct operations safely;
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o Notifying the CRSO, applicable State agency or the NRC, promptly, of any
operation or condition which appears to present a radiological hazard to
employees, the public or the environment;

* Fumishing proper personnel protective equipment, ensuring that employees
are instructed its proper use and enforcing rules for the equipmcnt's
utilization;

* Ensuring that sufficient staffing for the project is present and that staffing
consists of individuals able to conduct daily operations in compliance with
regulatory requirements and to maintain a safe working environment; and

* Maintaining project radiation exposures ALARA.

Dave Cuip is the Project Manager and can be reached at n6) Ke

Cavlik is the Alternate Project Manager and can be reached a] (b)(6) 1
5.4 Radiological Safety Trchniclans (RSTs)

RSTs act as the PM's representatives in specifically implementing the radiological
control and safety practices as assigned by the PM. RSTs and their qualification
shall be approved by the CRS0.

6.0 PROJECT TRALNING REQUIREMENTS

This section describes the minimum training that Chase will possess prior to
conducting licensed activities.

6.1 Radiological Training

Radiological training will be completed and documented in accordance with
Section 4 of the Chase Radiological Services Safety Manual (RSSM). The PM
will maintain a copy of each individual's certification in the project file.

6.2 Project Specific Training

Prior to project stan-up, personnel will attend an initial project specific training
session conducted by the PM. The training session will include the following
icems:

* Characterization Work Plan

' Scope of work and planned work activities

" Chemical. physical and radiological hazards associated with the project

" Posting requirements

* Types and use of available personal protective equipment

" Respiratory protection requirements
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* Project security control and operational work zones

" Emergency response and site evacuation procedures

* Air monitoring and medical monitoring procedures.

* Project communications.

" General safe work practices.

* Data quality and chain of custody procedures

* Review of applicable regulatory standards as applied to project operations.

6.3 General Safety Briefings
General safety meetings will be held by the PM at the beginning of each work
shift cntil project completion. The purpose of these meetings will be to discuss
project status, potential problem areas, general safety concerns, and to reiterate
Work Plan requirements. Additional meetings will be held if conditions warrant.

7.0 RADIATION SAFETY AND HEALTH PROGRAM

Radiological work will be perfornmed according to the Chase radioactive materials
license Radiation Safety Program. Selected sections of particular relevance to this
project are discussed below.

7.1 Radiation Work Permit
A Radiation Work Permit (RWP) wilil be generated for invasive project activities
and will provide information on radiological conditions present in the work areas
End requirements for personnel protective clothing, respiratory protectioc, safety
and dosimetry. The RWP will include the following infonnatioa.

* Job description

" Permit Start and Expiration dates

4, Work locations

* Radiation and contamination levels

* Airborne radioactivity concentrations

* Personnel Protective Equipment requirement-s

* Dosimetry requirements

* Respiratory Protection requirements

* Additional pernits that may be required

a Survey requirements

* Instructions to workers
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7.2 Dosimetry

Each individual who will perform work under the Chase radioactive material

license during this project will be monitored by thermoluminescent dosimeters
(TLDs) for external doses.

7.3 Air Sampling

Airborne particulate sampling will be performed during invasive work to assess
tde potential for internal exposures. A limiting airborne concentration limit of

2E-1l MCilml gross alpha will be used to estimate doses from airborne
radioactivity. This is based on the most limiting uranium or radium DAC value

with no correction for the eqquilibrium state (number of alphas per decay).

Bioassays will not be performed unless air sampling indicates a potential to

exceed L0% of the gross alpha concentration limit.

7.4 Respiratory Protection

Erngineering controls are expected to be sufficient to control airborne radioactivity
levels. However respirators will be available for use on-site if necessary. Chase
maintains a respiratory protection plan that includes medical surveillance,
respiratory testing, maLntenance, protection factors, workers responsibilities, and

respir•tory protection limitations.

t.0 RADIOACTIVE WASTE MANAGEMENT

Chase will turn over any radioactive waste generated to MU for inclusio, in their

normal waste streams.

9.0 QUALITY ASSURANCE PROGRAM

The quality assurance requirements of this Plan will be supported by Chase's

Radiological Services Safety Menual and Corporate Quality Assurance Program

Manual.

10,0 SAMPLE CHAIN-OF-CUSTODY

The sample chain-of-custody maintains the integrity of the sample; that is, there is
an accurate record of sample collection, transport, analysis, and disposal. This
ensures that samples are neither lost nor tampered with, and that the sample
analyzed in the laboratory is actually and veritiably the sample taken from a

specific location in the field. Samples sent off-site for analysis will use an

approved Chain of Custody Prucedure.
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1.0 Introduction
The University of Missouri (MU) identified residual radioactivity in the basement
of Pickard Hull located on campus at I Pickard Hall Columbia, MO 65211-1420.
Pickard Hall, built in 1892, is currently being used as the Museum of Art and
Archaeology and houses the Department of Art History and Archaeology. The
museum is located on the first and second floors of the building and the bascment
is currently used for storage of museum artifacts and office space for faculty. The
building is listed on the National Register of Historic Places.

The basement of Pickard Hall was used for sepasation of radium from uranium
ores in the early 1900's. In, tial characterization surveys of Pickard Hall
conducted in December 2009 indicated that further investigation is needed.
Additionally, MU would like to remediate small areas of outdoor surface soils and
soils on the floor of the feeder to the steam tunnel. The purpose of 1his plan is to
support collection of additional radiological data regarding the extent and
magnitude of residual radioactivity on the roof and outside grounds and to
reniediate small areas of soil contamination.

The scope of work involves invasive activities such as remediation and sampling
of soils. Therefore, all work is being completed under the Chase's
Commonwealth of Ke•ttucky radioactive materials license number 201-605-90
under a reciprocal agreement with the NRC. All activitie-s w'1. be performed in
accordance with tUs Plan, Chase's Radioactive Materials License requirements
and US Nuclear Regulatory Commission (NRC) regulations.

Chase intends to commence licensed activitieB on March 30, 2010. On-site
activities are expected to be completed within one week. If work cannot be
completed in this timeframe, Chase will notify the NRC.

2.0 Planned Activities

The scope of work consists of the following elements:

" Perform characterization surveys of roof surfaces
" Perform GPS gamma scans of outdoor areas surrounding Pickard HaB
" Remediate soils in the steam tunnel feeder
" Remediate two small areas of residual surface soil activity identified during

Phase I oharacterization.
" Conduct surface soils sampling as mutually-agreed based on gamma scan

results
* Package waste and turn over T MU for incorporation into their normal waste

Itxearns
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The project will be conducted according to the work breakdown structures
described below,

2.1 Moblizatlon
Chase will mobilize personnel and equipment to the site. All crew members will
receive any MV-required indoctrination and training dunng the mobilization
phase. Additionally all personnel will receive Chase-required indoctrination end
training.

2.2 Roof Surveys
The survey protocol for roof surfaces will consist of scanning, with judgmental
static measurements and smears at locations where elevated activity is detected.
Scanning is used to identify locations with residual radioactivity. EP elevated
activity is detctWd during the scan surveys, then the location will be marked, and
cotal and removable surface activity measurements will be taken to quantify the
activity. The scanning percentage will be 100% of accessible surfaces. Scanning
will be performed independently for alpha, beta and gamma emissions. Alpha
and beta scans will be performed using large area gas flow proportiocal counters
and gamma scans will be performed with sodium iodide detectors. Chase
personnel will use fall protection while on the roof.

2.3 GPS Gamma Walkover Surveys
Chase will subcontract Global Positioning System (GPS) surveys to Auxier and
Associates, Inc. Approximately three acres of property -iU be scanned over a
two day period. The Information provided by the survey will provide input to
design surface soil sampling locations. Performance of these surveys is
contingent upon the availability of a GPS signal with a Positional Dilution of
Precision (PDOP) less than 6. Should OPS not be available, the site will require
measurements on a grid system.

The 6urveyor will systematically walk over accessible areas of the property with
the detector held as close to the ground surface as pzactical with the meter's audio
function active. Radiation measurements and Iheir associated spatial coordinates
will be recorded once every second by the GPS system. This will produce an
electronic record of the gamma radiation levels encountered during the surface
scan. This information will be plotted on an aerial photo of the property.

2.4 Remedialion

Chase will remediate surface soils in outside grounds and in the steam tunnel
feeder, During Phase I characterization, two small areas of elevated activity in
the surface soils of outside grounds were identified and sampled with results up to
47 pCi/g Ra-226 and 16 pCU/g Tn-232. A surface sample from the steam tunnel
feeder had results of 71 pCi/g Ra-226 and 39 pCidg Th.232.
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Remediation is assumed to be less than a one-foot depth. Remediation will "D
performed by hand and soils will be plaed into 55 gallon steel drums provided by
MIU. Filled drums will be turned over to MU for incorporation into their normal
waste Streams.

The two elevated area of surface soil activity identified during Phase I are
assumed to require less than four cubic fcet of soil excavation each, Each
excavation will be surveyed after zemediation and then covered with a geotextle
fabric to provide a clear interface and then backfilled with soils provided by MU.
The purpose of this remediation is to ensure normal landscaping activitie& such as
thatching and aerating do not disturb soils with residual radioactivity.

The steam tunnel feeder is assumed to require up to forty cubic feet of soil to be
removed based on an arca of 4' x 10' and a depth of 1'. It is assumed that there is
a concrete or brick floor in the feeder. After removal of soils, the floor surface
will be surveyed for residual radioactivity.

2.5 Sol] Sampling
After CPS surveys and remediation of outside grounds. additional soil sampling
may be appropriate. Chase personnel will collect surface soil samples as
necessary and deliver to Teledyne Brown Engineering in Knoxville, TN for
gamma spectroscopy analysis.

2.6 Demobilization
Upon completion of on-site work, Chase will ship equipment and supplies, and
demobilize personnel.

3.0 Instrumentation
Radiation detection instruments will be calibrated at least annually with NIST
traceable sources and to radiation emission types and energies that will provide
detection, capabilities for nuclides of concern. Laboratory instruments and
portable field instrumenta will be response tested daily when in use. Background
and source readings wiLl be taken as part of the daily instrument check and
compared with -he acceptance range for instrument and site conditions. The
background, source check, and field mreasurement count times for radiation
detection instrumentation will be specified by the Project Manager to ensure
measu:ements are statistically valid.

Determination of ConnLing Tlmra and Miniulm DetetaabLe Coneentritos
Minimum counting times for background determinat:ions and counting times for
measurement of total and removable contamination wiUl be chosen to provide a
minimum detectable concentration (MDC) that meets the criteria specified in this
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Plan. MARSSIM equations relative to building surfaces have been modified to
convert to units of dpm/100cm2 . Count times and scanning rateA for surface
contanmination are determined using the following equations:

Static CountinLg
Static counting MDC at a 95% confidence level is calculated using the following
equaton, which is an expansion of NUREG 1507, "Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various
Contaminants and Field Conditions", Table 3.1 (Stoom & Stansbury, 1992):

3+3.29 B, •r,.•( +L)

MDC,,,,, = 
b

E oocm,

Where;
MDC•,l,. = minimum detectable concentration level in dpm/100cmz

B, = background count rate in counts per minute
1, background count time in minutes
r, = sample count time in minutes

E,0, = total detector efficiency for radionuclide emission of interest
A detector probe area in cmr

RatemetCr Scanning
Beta Scanning MDC at a 95% confidence level is calculated using the following
equation which is a combination of MARSSIM equations 6-8, 6-91 and 6- 10:

MDC ... = -[p I L,,

100cm2

Where:
MDC,¢,6  = minimum detectable concentration level iA dpnaVl00 cm2

d' = desired performance variable (1.38)
b, = background counts during the residence interval
i = residence interval

p = surveyor efficiency (0.5)
E, = total detector efficiency for radionuclide emission of interest

A = detector probe arra in em2

Per MARSSIM section 6.7,2.2, it is not practical to determine a fixed MDC for
alpha scanning. It is more useful to determine the probability of detecting an area
of contamination at a predetermined DCGL for given scan rates. MARSSIM
provides derivations, formulas and probability concepts for alpha scanning in
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Appendix J. Alpha scan rates will be selected from the probability charts in
Appenxdi J to achieve a 95% probability of detecting 300 dpm/I00cm2.

Smear Counting
Smear counting MDC at a 95 % confidence level is calculated using the following
equation, which is NUREO 1507, "'Min.imum Detectable Concentrations with
Typical Radiation Survey Instruments for Various Contaminants and Field
Conditions", Table 3.1 (Strom & Stansbury. 1992):

rr

3+3.29, B, -tIS 1 U+ t,)
MDCg,,ira, =

t," E

Where:
MDC,,, . minimum detectable concentration level in dpm/smear

B, P background count rate in counts per minute
r = background count time in minutes
. = sample count time in minutes
E instrument efficiency for radionuclide emission of interest

InstruMentat~on Soeciflcations
The instrumentation used for decommissioning surveys are summarized in the
table below. Alternate or additional instrumentation with similu" detection
capabilities may be utilized as needed for survey requirements with RSO
approval.



Mar 24 2010 2:11PM HP LASERJET FAX P. I

Unlverslty of Missouri Phase 2 Charatterlzgaton
Pickard Rail Work Plan
March M3, 2010 Page 6 of 10

4.0 Management Organization Structure
Due to the limited scope of activities, a complex management organization is not
required. Chase will implement their Kentucky radioactive matenrals license at
the site under a reciprocal agreement with the NRC. MU will oversee Chase
activities and will maintain responsibility for building maintenance, fire and
security functions. MU will escort Chase personnel at all times. There will be
clear separation of licensed activities between Chase and MU. Chase and MU
will coordinate activities such that neither party violates the license of .he other
party. For remediation &ad invasive sampling, Chase will clearly post and control
areas to prevent inadvertent entry by MU personnel. The MU contact is Jack
Crawford, RSO, who can be reached at 573-882-0931.

The following management structure will be utilized for administration and
implementation of this Plan.

4.1 Corporate Radiation Safety Officer (CRSO)
Chase's CRSO is responsible for the coxporate management of the radiological
control and safety program and for directing the program to limit occupational
radiation exposures to levels ALARA as specified in Chase's Radioactive
Materials License.

The CRSO has the authority to, and shall, order the suspension of any operation
when such operation presents an imminent radiological or safety threat or hazard
to the employees, the environment or the general public. The CRSO's
responsibilities include, but not are limited to, the following:

" Establishing standards and guidelines for radiological services operations to
comply with Chase policies and applicable federal and state regulatory
requirements;

" Providing selection criteria for equipment, supplies and services for
radiological control and safety work and personnel exposure monitoring-,

* Establishing standards for personnel protection to assure that exposures to
ionizing radiation and radioactive contamination are maintained ao levels
ALARA:

* Implementing the radiological control and safety audit program of individual
project as prescribed.

9 Establishing company policy to comply with state and federal statutes, rules,
regulations and license conditions regarding employee occupational safety and
health;

* Ensuring the quality of protective equipment for personnel and prescribing
usage standards; and

* Establishing procedures for radiological protection and monitoring, including
tbe ALARA program.
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Doug Coble is the CRSO and can be reached at (b)(6)

4.2 Director, Radiological Services (DR$S)

The DRS is responsible for providing management and technical support to
projects. This technical support capability encompasses arras of expertis or
specific disciplines required by projects. These may include health physics, geo-
technical, hydrological, civil engineering, occupational safety, legal and/or
adm•nistrative support. The DRS may choose to provide these support
capabiides through permanent staffing or by subcontract through outside
organizations.

The DRS is also responsible to ensure projects are completed under the direction
of Project Managers in full compliance with the requirements of all applicable
licenses, permits, and regulations.

John O'Neil is the DRS and can be reached at (b)(6)

4.3 ProJect Manager (PM)

The Project Manager is responsible for project operations from initiation through
completion. The PM's duties include the following:

v Maintaining compliance with conditions of site operating licenses, permits,
rules, regulations and procedures of Chase, and state and federal agencies;

9 Maintaining working conditions which assure health, safety and protection for
aL employees, visitors and the environment,

@ Providing physical examinations for employees as required by company
policy, local, state and federal regulations:

a Ensuring that employees are instructed regularly, or as required by law, on
precautions, procedures and practices to be followed to minimize exposure to
radioactive materials and to conduct operations safely;

a Notifying the CR50, applicable State agency or the NRC, promptly, of any
operation or condition which appears to present a radiological hazard to
employees, the public or the environment;

a Furnishing proper penonnel protective equipment, ensuring that employees
are instructed its proper use and enforcing rules for the equipment's
utilization;

* Ensuring that sufficient staffing for the project is present and that staffing
consists of indivduals able to conduct daily operations in compliance with
regulatory requircments and to maintain a safe working environment; and

a Maintaining project radiation exposures ALARA.
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Dave Culp is the Project Manager and can be reached at (b)(6) Fen
Gavlik is the Alternate Project Manager and can be reached

4.4 Health Physic. Technicians (HPTs)
HPTs act as the PM's representatives in specifically Implementing the radiological
control and safety practices as assigned by the PM. -PTs and their qualification
shall be approved by the CRSO.

5.0 Project Training Requirements
This section describes the minimum training that Chase will possess prior to
conducting licensed activites.

5.1 Radiological Training
Radiological training will be completed and documented in accordance with
Section 4 of the Chase Radiological Services Safety Manual (RSSM). The PM
will maintain a copy of each individual's certification in the project file.

5.2 Project Specific Training
Prior to project start-up, personnel will attend an initial project specific training
session conducted by the PM. The training session will include the following
items:

' Review of the Characterization Work Plan.

e Discussion regarding the scope of work and planned work activides,

@ Review of chemical, physical and radiological hazards associated with the
project.

* Discussion of poscing requirements.

" Types and use of available personal protective equipment.

" Discussion of respiratory protection requirements,

* Project secvuity control and operational work zones.

a Emergency response and site evacuation procedures.

* Air monitoring and medical monitoring procedures.

a Project communications.

@ General safe work practices.

* Data quality and chain of custody procedures

* Review of applicable rcgulhtory standards as applied to project operations.



Mar 24 2010 2:12PM HP LRSERJET FAX p,.14

Unlversity of Missouri Phase 2 Characterization
Pickard Hail Work Plan
March 23, 2010 Page 9 of 10

5.3 General Safety Briefilngs
General safety meetings will be held by the PM at the beginning of each work
shift until project completion. The purpose of these meetings wil be to discuss
project status, potential problem arcas, •genral safety concerns, and to reiterate
Work Plan requirements. Additional meetings will be held if conditions wa-rart.

6,0 Radiation Safety and Health Program

Radiological work will be performed according to the Chase radioactive materials
license Radiation Safety Program. Selected sections of particular relevance to toUs
project are discussed below.

6.1 Radiation Work Permit
A Radiation Work Permit (RWP) will be generated for invasive project activities
and will provide information on radiological conditions present in the work aeas
and requirements for personnel protective clothing, respiratory protection, safety
and dosimetry. The RWP will include the following information:

* lob description
* Permit Start md Bxpiration dates
* Work locations
* Radiation and contamination levels
* Airborne radioactivity concentrations
, Personnel Protective Equipment requirements
* Dosimetry requirements
* Respiratory Protection requirements
* Additional permits that may be required
* Health Physics coverage requirements
* Instructions to workers

6.2 Dosimetry
Each individual who will perform work under the Chase radioactive material
license during this project will be monitored by thermoluminescent dosimeters
(TLDs) for external doses.

6.3 Air Sampling
Airborne particulate sampling will be performed during invasive work to assess
the potential for internal exposures. A limiting airborne concentration limit of
5E-1 3 pCi/mnl will be used to estimate doses from airborne radioactivity. This is
based on the most limiting DAC value of W Class Th-232.

6,4 Respiratory Protection
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Engineering controls are expected to be sufficient to control airborne radioactivity
levels. However. PAPR respiraton will be available for use on-site if necessary.
Chase maintains a respiratory protection plan that includes medical surveillance,
respiratory testing, maintenance, protection factors, workers responsibilities, and
respiratory protection limitations.

7.0 Radioactive Waste Management

Chase will turn over any radioactive waste generated to MU for inclusion in their
normal waste streams.

8.0 Quality Assurance Program

The qualty assurance requirements of this Plan will be supported by Chase's
Radiological Services Safety Manual and Corporam Quality Assurance Program
Manual.

9,0 Sample Chain-of-Custody
The sample chain-of-custody maintains the integrity of the sample; that is, there is
an accurate record of sample collection, transport, analysis, and disposal. This
ensures that samples are neither lost nor tampered with, and that the sampie
analyzed in the laboratory is actuaLly and verifiably the sample taxen from a
specific location in the field. Samples sent off-site for analysis will use an
approved Chain of Custody Procedure.

10.0 References

* NRC Regulations
• Chase radioactivo materials license

NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation
Manual" (MARSSIM)

* NUREG-1505, "A Nonparametric Statistical Methodology for the Design and
Analysis of Final Decommissioring Surveys"

" NUREG 1507. "Minimum Detectable Concentrations with Typical Radiation
Survey Istruments for Various Contaminants and Field Conditions"

" N1JREG 1757, Volume I "Consolidated NMSS Decommissioning Guidance,"
September, 2002
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Waste Management and Romsdiation Serv!ee

June 8, 2010

Regional Administrator
Division of Nuclear Material Safety
ATTN: Reciprocity Request
Nuclear Materials Safety Branch
U.S. Nuclear Regulatory Conunission, Region I
475 Allendale Rd.
King of Prumsia, PA 17406-1415

Subject: Report of proposed ctivities under RTS number 000256

Dear Sir or Ma'am,

Chase Envirornental Group, Inc. (Chase) is applying for reciprocity to perform scarification and
encapsulation ofaccessible surfaces in the State of Missouri as detailed in the Scarifcarjon and
Encapsulatioc Work Plan enclosed in this request.

PNease find the enclosed all the applicable documentation as required.

NRC Form 241
a Scarification and Encapsulation Work Plan
* Current copy of our radioactive materials license
s List of author-zed users pursuant to condition 13

Should you have any questions concering this application, please feel free to contact me at
(865) 481-8801 or mdiaztchaseenv.won.

Best regards,
Chase Envirornmenta Group, Inc.

Radiation Safety Officer

Cc: File

,: FlI: Rna'd O'ak RAd . T.4 37F30
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1.0 Introduction
During initial characterization surveys, the Univcrsity of Missouri (MU),
identified residual radioactivity, including low levels of removable contamination,
on bare concrete floors in mcchanical rooms 13 and 15 in the basement of Pickard
Hall. MU would like tc scaoriny the concrete floors in these mechanica1 moms,
and then encapsulate floor and wall surfaces. Additionally, MU would likc to
scarify floor areas in other rooms for leveling to accommodate floor tile
replacement,

The scope of work involves inviaive activities such as scarification. Therefore, all
wo.k is being completed under Chase's Commonwealth of Kentucky radioactive
materials license number 201-605-90 under a reciprocal agreement with the NRC.
All activities will be performed in accordance with this Plan, Chase's Radioaclive
Materials License requirements and US Nuclear Regulatory Commission (NRC)
regulations,

Chase intends to commence licensed activities on June 15, 2010. On-site activities
are expected to be completed within one week. If work cannot be completed in
ths timeframe, Chase w"11 notify the NRC.

2.0 Planned Activities

The scope of work consists of the following elements:

* Scarification of accessible floor surfaces in mechanical rooms 13 and 15 in
preparation for encapsulation;

* Encapsulation of accessible wall and floor surfaces in mechanical rooms 13 and
15;

, Scarification of several areas of the basement floor to provide a level surface for
floor tile replacement:

* Packaging of waste (concrete dust and PPE from scarification) to incorporate
into MU's normal waste streams;

e Conducting post scarification radiologicai surveys; and
a Conducting post encapsulation radiological surveys.

The project will be conducted according to the work breakdown structures
described below.

2.1 Scarification of Floors
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Scarification will remove small amounts of concrete to provide a rough surface
for encapsulant adherence or to level floor surfaces for tile replacement. Chase
will use a shrouded floor scarifier for most areas and a shrouded hand-held
scarifier for areag nor accessible to the floor scarifier. All activides will be
condu,.ted in a manner that will control the spread of contamination and maintain
personnel exposures ALARA. HEPA-filtcred vacuums will be attached to the
scarifiers to control loose radioactive materials and a HEPA-filtered ventilation
uni: will be used to maintain work areas at a negative pressure. Personal
protective equipment will be prescribed per the Chase radiation protection
program and under the guidance of a task-specific Radiation Work Permit. Air
sampling for radioactive materials will be performed during invasive activities,

2.2 WaIl Preparation
Chase will prepare all wall surfaces with a HEPA-filtered vacuum prior to
encapsulation to ensure surface dust does not interfere with adhesion of the
encapsulant. MU will cover any surfaces that will not be encapsulated. such as
piping, panels, equipment, etc.

2.3 Encapsulation
Chase will encapsulete floor and wall surfaces to jock down any removable
contamination and provide a barrier for worker protection. Chase will
encapsulate all accessible wall surfaces in mechanical rooms 13 and 15 with
Fiberset PM, an asbestos encapsulant, using an airless sprayer. Floor surfaces
will be encapsulated with a rolled-on two-part epoxy floor coating that is
commonly used for basement and garage floors. Both products are waterborne
and nontoxic, A HEPA-filtered ventilation unit will be used to direct air
outdoors if possible. Removable contamination surveys, consisting of large area
wipes, will be performed after the coating is dry to verify effectiveness and
establish baseline radiological conditions.

2.4 Radiological Surveys

The goal of the radiological surveys is to verify contamination controls,
effecr:veness of encapsulation and establish baseline radiological conditions. The
surveys will be designed to accurately reflect the post scarification and
encapsulation radiological conditions. Surveys will consist of the following types
of measurements:

* Surface scans for alpha and beta emissions
* Static measurements for alpha and beta total surface activity
* Large area wipes for alpha and beta removable activity
* Disc smears for alpha and beta removable activity
* Air sampling during invasive activities
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310 Instrumentation
Radiation detection instruments will be calibrated at least annually with NIST
traceable souzoos and to radiation emission types and energies that will provide
detection capabilities for nuclides of concern. Laboratory instruments and
portable field instrruments will be response tested daily when in use. Background
arnd source readings will be taken as part of the daily instrumcnt check and
compared with the acceptance range for instrument and site conditions. The
background, source check, and field measurement count times for radiation
detection instrumentation will 'e specified by the Project Manager to ensure
measurements are statistically valid,

Determination o2 Counting Times and Minimum Detectable Concentrations
Minimum counting times for background determinations and counting times for
measurement of total and removable contamination will be chosen to provide a
minimum detcctable concentration (MDC) that meets the criteria specified in this
Plan, MARSSPI equations relative to building surfaces have becn modified to
convert to units of dpm/100cm2 . Count times and scanning rates for surface
contamination are determined using the following equations:

Static Counting
Static counting MDC at a 95% confidence level is calculated using the following
equation, which is at, expansion of NUREG 1507. "Minimum Deoectable
Concentrations with Typical Radiation Survey Instruments for Various
Contuminants and Field Conditions", Table 3.1 (Strom & Stansbury, 1992):

3+3.29 [B t, .(l+L*)

M D C ..... = A
,, "E,..

Where:
MDC,0 ,, = minimum detectable concentration level in dpm/l00cm^

8, = background count rate in counts per minute
tb = background count time in minutes
t, = sample count time in minutes

E,o = total detector efficiency for radionuclide emnission of interest
A detector probe area in cm 2

Ratemeter1canni ng
Beta ScannLng MDC at a 95% confidence level is calculated using the following
equation which is a combination of MARSSWM equations 6-8, 6-9, and 6-10:
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T1ý60)
MD C: =, d' - %

jp A
100Cm2

Where:
MDC,,,O, = minimum detectable concentration level in dpm/l00 cm2

d' -- desired performance vanable (1.38)
bi. = background counts during the residence interval
i = residence interval

p = surveyor efficiency (0.5)
Eo, = total detector efficiency for radionuclide emission of interest

A = detector probe area in cmz

Per MARSSIM section 6.7.2.2, it is not practical to deterrmne a fixed MDC for
alpha scanning. It is more useful to determine the probability of detecting an area
of contamination at a predetermined DCGL for given scan rates. MARSSIM
provides derivations, formulas and probability concepts for alpha scanning in
Appendix J. Alpha scan rates will be ielected from the probability charts in
Appendix J to achieve a 95% probability of detecting 300 dpm/100cn'.

Smear Counting
Smear counting MDC at a 95% confidence level is calculated using the following
equation, which is NUREG 1507, "Minimum Detectable Concen'rations with
Typical Radiation Survey Instruments for Various Contaminants and Field
Conditions", Table 3.1 ( Strom & Stansbury, 1992):

3±+3,29 B;,*tG-t, - )t

MDC.,,.=, = t,,- E

Where:
MDC,,.,. = minimum detectable concentration level in dprm/smear

Ba = background count rate in counts per minute
t, = background count time in minutes
1 = sample count time in minutes
E = instrument efficiency for radionuclide emission of interest

[rnstrymentation Spectficatiorls
The instrumentation used for decommissioning surveys ace summarized in the
table below. Alternate or additional instrumentation with similar detection
capabilities may be utilized as needed for survey requirements with RSO
approval.
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Instrumentation Specifications
Detector Detector Meter Windmv Typical Tot

Model Ty Pe Area NModel Thickness Effidency
Ludlum 43-68irGas Flow ; Luduurn 0.8 10% (Th-230)

_________Proportionlf____ 2221 m1c 2  2%(c9
Ludlum 43-37 1 Gas Flow Ludlum 0s8 10% (Th-230)
Floor Monitor 1 Proportional. 2221 /rcma 20% (Tc-99)

Ludlu Ludlum 0,4 10% (Th-230)
43-10-1 Phoswih 32cm 2929 mg/cm 2  20 % (Tc-99)

2"x2" A Ludlum N 680 cpmLudlum44-]0 Sodium NA N/A_udlum 44- 2241 per gR/brI Iodide •. .

Tissue
Bicron Equivalent N

MicroRem i Organic N/A N/A N/A N/A

__________ Scintillation

4.0 Management Organization Structure
Due to the lirnited scope of activities, a complex management organization is not
required. Chase will implement their Kentucky radioactive materials license at
the site under a reciprocal agreement with the NRC. MU will oversee Chose
activities and will marntair. reeponsibihty for building maintenance, fire and
security fonctions. MU will escort Chase personnel at all times. There will be
clear separation of licensed activities bem'cen Chase and MU. Chase end MU
will coordinate activities &uch that neither party violates the license of the other
party, For remediation and invasive sampling, Chase will clearly post and control
areas to prevent inadvertent entry by MU personnel. The MU contact is Jack
Crawford. RSO, who can be reached at 573-882-0931.

The following management structure will be ulilized for administraton and
implementation of this Plan.

4.1 Corporate Radiation Safety Officer (CRSO)

Chase's CRSO is responsible for the corporate management of the radiological
control and safety program and for directinB the program to limit occupational
radiation exposures to levels ALARA as specified in Chase's Radioactive
Materials License.

The CRSO has the authority to, and shall, order the suspension of any operation
when such operation presents an imminent radiological or safety threat or hazard
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to the employees, the environment or the general public. The CRSO's
responsibilities include, but not are limited to, the following:

" Establishing standards and guidelines for radiological services operations to
comply with Chase policies and applicable federal and state regulatory
requirements:

* Providing selection criteria for equLpment, supplies and services for
radiological control and safety work and personnel exposure monitoring;

" Establishing standards for personnel prote~tion to assure that exposures to
ionizing radiation and radioactive contamination are mairttained at levels
ALARA:

* Implementing the radiological control and safety audit program of individual
project as prescribed;

P Establis.ing company policy to comply with state and federal statutes, rules,
regulations and license conditons regarding employee occupational safety and
health:

v Ensuring the quality of protective equipment for personnel and prescribing
usage standards: and

0 Establishing procedures for radiological protection and monitcring, including
the ALARA program.

Manuel Diaz is the CRSO and can be reached at (b)(6)I
4.2 Director, Radiological Services (DRS)

The DRS is responsible for assigning Project Managers to individuel projects and
for providing technical support to projects. This technical support capability
encompasses areas of expertise or specific disciplines required by projects. These
may include health physics, geo-technical, hydrological, civil engineering,
occupational safety, legal and/or administrative support. The DRS may choose to
provide these support capabilities through permanent staffing or by subcontract
through outside organizations.

The DRS is also responsible to Gnsure projects axe completed under the direction
of Project Managers in full compliance with the requirements of all applicable
licenses, permits, and regulations.

John O'Neil is the DRS and can be reached at (b)(6)

4.3 Project Manager (PM)

A PM is appointed by the Chase President for each project The Project Manager
is responsible for project operations from initiation through completion. The
PM's duties include the following:
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Maintaining compliance with conditions of site operating licenses, permits,
rules, regulations and procedures of Chase, and state and federa agencies;

*Maintaining working conditions which assure health, safety and protection for
all employees, visitors and the environment;

Providing physical examinations for employees as required by company
policy, local, state and federal regulations;

* Ensu-nng that employees are instructed regulErly, or as required by law, on
precautions, procedures and practices to be followed to minimize exposure to
radioactive materials and to conduct operations safely;

Notifying the CRSO, applicable State agency or the NRC, promptly, of any
operation or condition which appears to present a radiological hazard to
emplcyees, the public or the environment;

* Furnishing proper personnel protective equipment, ensuring that employees
are .nstructed its proper use and enforcing rules for the equipmncrt's
utilization;

* Ensuring that sufficient staffing for the project is present and that staffing
consists of individuals able to conduct daily operations in compliance with
regulatory requirements and to maintain a safe working environment; and

*Maintaining proqicct radiation exposures ALAkRA.

b
Ken Gavlik is the Project Manager and can be reached ati (b)(6) M ike
Cuip is the Alternate Project Manager and can be reached aI

4.4 Health Physics Technicians (HPTs)
HPTs act as the PM's representatives in specifically implementing the radiological

con:rol and safety practices as assigned by the PM. HPTs and their qualification
shall be approved by the CRSO.

5.0 Project Training Requirements
This seciion describes the minimum training that Chase will possess prior to
conducting licensed activities.

5.1 Radiological Training
Radiological traimnug will be completed and documented in accordance with
Section 4 of the Chase Radiological Services Sa~fety Manuel (RSSM). The PM
wit) maintain a copy of each individual's certification in the project file,

5.2 Project Specific Training
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Prior to project start-up, personnel will attend an initial project specific training
session conducted by the PM. The trmining sesiion will include the following
items:

0 Review of the Scarification and Encapsulation Work Plan.

a Discussion regarding the scope of work and planned work activides.

v Review of chemical, physical and radiological hazards associated with the
project.

* Discussion of posting requirements.

• Types and use of available personal protective equipment.

• Discussion of respiratory protection requirements.

# Project security ccntrol and operational work zones.

0 Emergency response and site evacuation procedures.

• Air monitoring and med.icl monitoring procedures,

* Project communications.

* General safe work practices.

• Data quality and chain of custody procedures

* Review of applicable regulatory standards as applied to project operations.

5.3 General Safety Briefings

Generel safety meetings will be held by the PM at the beginnin2 of each work
6hift until project completion. The purpose of these meetings will be to discuss
project slatus, potential problem arets, general safety concerns, and to reiterate
Work Plan requirements. Additional meetings will be held if conditions warrant.

6.0 Radiation Safety and Health Program

Radiological work will be porformed according to the Chase radLoactive materials
license Radiation Safety Program. Selected sections of particular relevance to this
project are discussed below.

6.1 Radiation Work Permit

A Radiation Work Permit (RWP) will be generated for invasive project activities
and will provide information on radiological conditions present in the work areas
and requirements for personnel protective clothing, respiratory protection, safety
and dosimemy. The RWP will include the following information:

* Job description
• Permit Start and Expiration dates
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* Work locations
$ Man-Rem estimates
9 Radiation and contamination levels
a Airborne radioactivity concentrations
a Personnel Protective Equipment requirements
* Dosimetry requirements
* Respiratory Protection requiriements
a Additional permits that may be required

Survey requirements
I Instructions to workers

6.2 Dosimetry
Each individual who will perform work under the Chase radioactive material
license during this project will be monitored by thermoluminescent dosimeters
(TLDs) for external doses.

6.3 Air Sampling

Airborne particulate sampling will be performed during invasive work to assess
the potentia] for internal exposures. A limiting airborne concentration limt of
5E-.•3 tCi/ml will be used to estimate doses from airborne radioactivity, ThIs is
brsed on the most limiting DAC value of W Class Th-232.

6.4 Respiratory Protection
Engiteering controls are expected to be sufficient to control airborne radioactivity
levels, However, PAPR respirators will be available for use on-site if necessary.
Chase maintains a respiratory protection plarn that includes medical surveillance,
respiratory testing, maintenance, protection factors, workers responsibilities, and
respiratory protection limitations.

7.0 Radioactive Waste Management

Chase will turn over any radioactive waste generated to MU for inclusion in their
normal waste streams.

8.0 Quality Assurance Program

The quality assurance requirements of this Plan will be supported by Chase's
Radiological Services Safety Manual and Corporate Qualiy Assurance Program
Manual,

9.0 Sample Chain.of-Custody

The sample chain-of-custody maintains the integrity of the sample; thal is, there is
an accurate record of sample collection, transport, analysis, and disposal This
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ensures that samples are neither lost nor tampered with, and that the sam'ple
analyzed in the laboratory is actually and verifiably the sample taken from a
specific location in [he field. Samples sent off-site for analysis will use an
approved Chain of Custody Procedure.

10.0 References
" NRC Regulations
* Chase radioactive materials license
" NTjREG-1575, "Multi-Agency Radiation Survey and Site Investigation

Manual" (MARSSNM)
" NUREG-1505, "A Nonparametric Statistical Methodology for the Design and

Analysis of Fine] Decommissioning Surveys"
• NUREG 1507, "Minimum Detectable Concentrations with Typical Radiation

Survey Instruments for Various Contaminants and Pield Conditions"
" NUREG 1757, Volume 1 "Consolidated NMSS Decommissioning Guidance,"

September, 2O2
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UNIVERSITY of MISSOURI
ENVIRONMENTAL HEALTH AND SAFETY

Ms. Christine Lipa
Chief Materials Control, ISFSI, and Decommissioning Branch
Division of Nuclear Materials and Safety
Region III
U.S. Nuclear Regulatory Commission
2443 Warrenville Road
Lisle, Illinois 60532

February 17, 2011

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 regardp 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.

Sincer

Jack Craw-fo
Radiation Saa Offcer

Attachments
cc: J. Jones

S. Jurisson
M. Kotlas
S. Engelhardt
RSO File

8 Research Park Dev Bldg, Columbia, MO 65211 Phone: 573-882-7018 Fax: 573-882-7940 chs.missouri.edu
M.RECEIVED PEB 11 2013
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UNIVERSITY OF MISSOURI'S RESPONSE TO U.S. NRC LETTER DATED NOVEMBER 6TH, 2012 (ML12312A095)

CONCERNING PICKARD HALL ALTERNATE DECOMMISSIONING SCHEDULE FEBRUARY 6 TC 2013

I-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.

BRAI-1 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-Ola, 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: See response and details provided to RAI-Ola.

I



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 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: 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 Half 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-Old: 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 iosts 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.
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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-Ola, 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 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: MU has been actively searching for schematics that would allow us to assess and

respond to this RAI 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 (S 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&Zb: 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 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 RAIs. 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-02c: 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 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.

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-Ola. 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.

BAI-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-Ola, 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 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.

RAIB02e 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 90 days until May 10, 2013 to submit a procedure to
address this and several other RAls.

Detajlj 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
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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-Ola, 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.02&: The licensee should provide a description of what is meant by "invaslve 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 RAIs.

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 surveiIlances/monitoring activities and perform

surveys for fixed and removable contamination in all areas of the building.
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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 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 RAIs.

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-021: 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.

RALQ0k: 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 similar
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".
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RAI-ZI; 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 estlmated timeline for the length of disruption during decommissioning activities for

each area.

Response. Please refer to the response to RAI-Ola. 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.
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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 LAWs 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 ft2 area referred to in the report is an

estimate of the area wiped for the LAW covering the least area.

LAWs 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 ftz. 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 impregnated 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 LAWs.

In summary, the LAW used by the consultant was a qualitative measure to indicate what level of

further evaluation would be required.

RA1:Q3b: 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.
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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 moving 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.

R O 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 W"/sec, It is increasingly difficult to attain a steady
scan rate. Therefore, at scan rates less of Ya"/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 lft' each).
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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.

BAIQ~h: 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 RAIs.

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

RAI-031: 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 #S5555. 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.

RAL2031 The licensee should develop, implement and maintain procedures 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 RAIs.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number

RSIP-DC-O1.00 "Pickard Hall Radiological Status and Restrictions" that will address this Issue.

11



BAL-!.i 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 RAIs.

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.

BAI-O3m: 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-Ola, 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 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: 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 RAIs.

Detail: EHS RS is currently developing a Standard Operating Procedure (SOP) DRAFT number

RSIP-DC-01.00 "Pickard Hall Radiological Status and Restrictions".

RAI-03o: 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 RAIs.

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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RAI04a: 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-Ola, 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 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-04b: 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-Ola, 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 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-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 RAI-04b above for the same reasons.

BAL2d 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 RAI. We believe this is a reasonable request
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since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.
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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-05c: The licensee should develop, implement and maintain procedures on how to control any fixed
or removable contamination, as identified from actions concerning RAl-05b, to ensure members of the
.general public 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 RAIs,

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
decomnmnissioning 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).
* 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 instrument 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 with

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 valhi 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 decommissioning under appropriate facility conditions
(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 romponents, (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 .mre/yr based on the building
occupancy scenario of NURBG/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)

9 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, conservative 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 estimated cost to complete decommissioning
will be reduced,

2.1 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 241 Number of Authorized Users by School

School AUs
Agriculture, Food & Natura 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 into five types based
on unique characteristics specific to decommissioning:

* Research and Medical Laboratories
" Areas with Historical Usage of Alpha-Emitting 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 material is 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 category are listed in Table 2-2.
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Table 2-2 Research and Medical Laboratory Summary

Facility Description Radionuclides

Typically high energy beta and

Medical Science Research for diagnostic and gamma emitting nuclides: all are
either short-lived (PET nuclides)Research therapeutic medicine
or sealed sources with no history

_of leakage

Plant Science Research using plants for uptake Typically C-14
studies

Life Science Research Research involving cells, DNA,
-enzymatic assays, blots, etc.

Animal Science Research involving animal Typically C-14, H-3, 1-125, P-32,
Research metabolism, uptake, P-33, S-35, and short lived gammareproduction, etc. emitters as microspheres

Animal Science and Research involving animals for
Physiology human use research applications

Pssn hemis Physics and experimental Typically long lived beta-gamma
chemistry research i 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 matrial 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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H-H
Figure 2-1 Typical Research Laboratory Layout

2.1.2 Areas with Historical Usage of Alpha-Emitting 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 radium and thorium separation.

Research labs located in Schweltt= Hall that use or used tracer nuclides for research are captured in the
Research and Medical Laboratory category,

OW[CIAL U~E ONLY - Sz~uiUTY-RELATEI lIiF~3RMAflON



NRC Ucense #24-00513-32 University of Missouri- Columbia
May, 2011 Decommissioning Funding Plan

Page 6 of 30

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 MUJ 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 museum 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 'T1-232 daughters in basement laboratories until the 1930's. From 1924-1951
Analytical Chemistry moved to the second floor of Schweitzer Hall, leaving organic and
physical chemnistry 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
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 sbeetrock interior walls.

In 1913, portions of the Chemistry Department moved to Schweitzer 1Hall 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 resa'ual radioactivity 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 am 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.

2.1.3 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:

0 Instrument Calibration Source (0.58 Ci Cs-137)
0 10 CFR 35.400 Medical Sealed Sources (0.96 Ci, Cs-137), License Item D.
9 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-24 1), License Item Y

2.1.4 Waste Facilities
The 10,000 ft2 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 approximately annually.
Additionally, a small amount of legacy waste is stored in a 768 ft2 storage building
adjacent to the Research PNrk Development Building,
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Figure 2-2 Centralized Low 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 CI-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-in 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 bar surfaces during
C-14 studies. CI-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 gallons 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 ft3 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 laCi, 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 incinerator facility was constructed and operated after
closure of the burial site. The facility was subsequently dismantled and removed, leaving
only a concrete pad.

2.1.5.2 Hinkson Creek Waste Site

The Ifinkson 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
RCi 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. Am.Be 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 COz 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 limited 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

Tucket 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 pCi packets of C-14. After the study,
all .matials were removed and disposed as radioactive waste. Due to the limited scope
of the study, Tucker Prairie is considered non-impacted for decommissioning.

2.2 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 Missouwi-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
* 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 CFR 30.4
0 Instrument calibration
* Student instruction
0 Sample analysis
* Sealed sources for calibration and moisture/ density measurements
* Sealed sources for medical and veterinary medical brachytherapy
* Depleted uranium for shielding
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* 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.

2.3 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.

2.4 Radiological Status of Facilities
During operation, accessible building surfaces are maintained less than 200 dpm/100ocm 2

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 am several locations with known residual radioactivity that must be remediated in
order to achieve unrestricted release. The radiological status of each type of facility 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 MIURR Barn.

2.4.1 Research and Medical Laboratories
Research and medical laboratories are assumed to contain low levels of residual
radioactivity with removable contamination less than 200 dpm/100cm2 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 Histoiical Usage ofAlpha-Erittixg Radionuclides
Two buildings have known residual radioactivity above NRC DSVs from historical work
involving 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 radioactivity 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 payers 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 lB.
• 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 northwest comer of the building.

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

Schweitzer HNal
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
0 On roof surfaces
* Inside brick ducts and chimneys.
9 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 because
sources are periodically leak checked and have never indicated leakage.
Decommissioning costs are captured for removal and disposal of sources and
verification/administration of leak test data.

2.4.4 Waste Facilities
Waste and Incinerator facilities 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
ALARA purposes.

2.4.5 Outdoor Facilities
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. M.U 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 contavainants and regulated by Missouri Department of
Natural resources (MDNR).

2.5 Radiological Release Criteria
Facility release criteria for unrestricted use are those of NRC IOCFR2O Subpart E.
Specifically, the facility will be surveyed in accordance with the guidance contained in
MARSSIM to demonstrate compliance with the criteria of lOCFR20.1402, "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).

2.6 Decommissioning Groups
Al indoor facilities, except Pickard Hall and Schweitzer Hall, are expected to be
decommissioned using the screening approach because it is expected that residual
radioactivity wiUl be surficial (up to a I 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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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 able 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."

2.7 Nuclides of Concera

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/100cm2 gross total beta activity and 200 dpm/10Ocm2 gross removable beta
activity to ensure adequate costs are captured for beta-gamma emitting nuclides of
concern with more restrictive DSVs. Removable contamination analysis is assumed to be
performed 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 uraniun, 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. 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.

2.8 Derived Concentration Guideline Levels
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. DCGLw is the concentration limit 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 3.716 dpm/100cm 2 . However, survey design for this
plan assumes detection sensitivities of 5,000 dpm/100cm2 gross total beta activity and
200 dpru/100cm 2 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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28.2 Areas with Historical Usage of Alpha-Emitting Radionucides
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-gamma DCGL equal to the Co-60
DSV of 7.1E3 dpm/100cm2 and an alpha DCGL based on the Am-241 DSV of 27
dpm/I 00Cm 2 .

2.8.4 Waste Facilities

The radioactive waste facility is assumed to use a gross beta-gamma DCGL equal to the
Co-60 DSV of 7.1E3 dprm/100cm 2 and a gross alpha DCGL based on the Th-232 DSV of
7.3 dpm/100cm2 .

2.8.5 Outdoor Areas
The nuclides of concern for impacted outdoor areas are primarily C-14 (DSV=12 pCi/g)
and H-3 (DSV=I10 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 DCGLs 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 Prior 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.

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 height, outside grounds, and building
exteriors.

" Class 1 - areas with historical usage of alpha emitters, areas of known
contamination, and lagoon/disposal sites

a Class 2 - medical and research laboratories with a history of radioactive materials
usage
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a 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.

0 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 inside
equipment.

2.11 CQst Estimate Procedure
Because 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:

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

* 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 concerning the likely extent and duration
of necessary remediation activities. Remaediation 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 terra costs associated with site surveillance and monitoring
following decommissioning.

Contamination present in each building was assumed to be limited to the portions of the
building posted and controlled as "radioactive materials" areas. In particular,
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 aand 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 decontaminating 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 routine 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 to mean removable contamination on surfaces is remediated (NtTREG-1757,
Volume 2, Appendix N).

Estimates for the level of effort required for the final radiation survey were based on
previous experience vWith 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 elemenlt. 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 (eg., vacation, health insurance, etc.). A rate of 5Q% 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 determine 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
living 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
aisumed 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
9 Remediation of Building Structures and Soils of Outside Grounds
9 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, radionuclide 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
augment the ISA and help plan characterization.

2.12.2 Characterization

Characterization surveys will be designed to identify 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.

2.12.2.1 Group 2 Faclildes

Facility survey records are assumed to be sufficient to plan decommissioning 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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2612.2.3 Outdoor Areas

Characterization of outdoor areas will be conducted by performing surface gamma scams
and collecting soil samples for laboratory analysis. A track-mounted geoprobe' core
sampler 6r 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 / DecontaminantioD
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 meeing FC 83-23 limits are
assumed to be disposed as radioactive waste.

2.12.5 Remediation

2.12.5.1 Group 2 Factlities

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 lb 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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2.L12.5.2 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 - joists 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 2d floor (room 213).
0 Demolish stage area on the 1 floor (room 106).
* Demolish several wall areas in the basement.
s Remove an average of 1/8" of the basement floor surface over an area of 4200 ft2.
. Remove basement floor slab over an area of 4200 ft2 to access underlying soils -

concrete assumed to be releasable for unrestricted use.
* Remove buried drain lines.
• Remove average of 1 ft depth of soils over an area of 4200 ft2.
* Remove an additional 1,000 ft3 of soil in outside grounds.

Schweitzer Hall is assumed to require the following rermediation:

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

0 Remove slate roof and wooden plank roof surfaces.
0 Power plane contaminated wooden stiuctural supports -joists and rafters.

Assume up to 1/8" of materials must be removed over 50% of area.
* Remove 2400 ft2 of six inch thick concrete attic floor.
a Remove an additional 1,000 ft3 of soil in outside grounds.

2,12.5.3 Outdoor 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, processing 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 transportation
costs are captured for a number of available processors.

In addition to wastes generated during decommissioning, costs are captured 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 i

Item Cost Basis Cs Qtyt Total

Transprtation and Permits $/mile $3.80 2850 $10,830
Cask-Rental S/$ay ._1,800.00 7 $12,600
Recycling Charges $/item $8,000.00 1 $8,000
Labor (Engineen) $/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 Operational Waste at Cessation of Licensed Activities

Item Qua Unit Rate Total
Incinerator Ash 7.5 ft $0**0/ft $1,500
Non-Hazardous Liquid Scintillation Vials 7.5 ft $1 80/ft $1 ,350
Dry Active Waste 500 lb $6/lb $3,00()
Animal Carcasses 30 lb $20/lb $600)
JLiquids . 400 lb $6/lb $2,400

I Total: [ $8,8501

2.12.7 Final Status Surveys and Report
Final status surveys are performed to demonstrate that residual 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.

2.12.7.1 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 I and Class 2 room is
assumed to be an individual survey unit.

Survey design for building systems 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 veatilation 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.

2.12.72 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.

2.12.7.3 Outdoor Areas

Final status surveys will consist of surface scans, and soil samples for all areas. Scan
percentages are assumed to be: 100% for Class I 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 Breakdown2

Cost Group 2 Alpha Outdoor
Project Element Es••mate Facilities Facilities Facilities

Table3  }(Weeks) cs (Wees) _ e!_
Decommissioning Planning Table 3.6 3 7 7
Charactexization Surveys Table 3.6 1 1 1
E3quipment Removal, Table 3.7
Remediation, Waste Table 3.14 12 18•Disposal Tbe31

Final Status Survey . Table 319 13 3 4
Final Status Report Table 3.9 3 3 2
Restoration Table 3.8 0.5 2.5 0.5

I 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 (aPT), and two Laborers.
Part time on-site and off-site support is provided by a Health Physicist, a Shipper, a
Draftsman and art 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, Laborers
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-tracking,
timekeeping, procurement and recordkeeping functions.

Project elements are not contiguous and do not include regulatory review periods.
3 The cost estimate table numbers refer to the tables contained in Appendices B, C and D.
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2,13.2 Alpha Emitter 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), a Foreman, an
Equipment Operator and six Laborers. Part tine 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
" 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.

" It is assumed that all facilities are decontaminated for unrestricted use and are not
demolished,

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

* Decommissioning activities take place immediately on cessation of operations
without multiyear storage-for-decay periods.

* 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.

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

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

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

a There is no contamination of building structural surfaces in laboratories above a

two-meter height.

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

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

0 Building footers will not be impacted to a degree that would require building
demolition.

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

0 Groundwater is not impacted.

* No costs are captured for removing museum items or protection of museum
artifacts,

* 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 $1,723,199 23.8%
Radioactive Facility

Restoration of Contaminated Areas on $84420 1.2%
Facility Grounds $84,420_1.2%
Fina R4adiaon Sure $806,180 11.1%
Packing Material Costs $29,080 0.4%
Shipping Costs $179,831 2.5%
Waste Disposal Costs $3,337,920 46.1%
Etuipment/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 $9,04,453 1.5.0%ESflI TE $9,046,4 _ _ 2_.0 _

3.0 Periodic Adjustment of Decommissioning Cost Estimate and Funding
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
a NUREG-1757, Volume 1, Rev. 2 "Consolidated NMSS Lecommissioning Guidance:

Decommissioning Process for Materials Licensees," September, 2006
* NUREG-1 757, Volume 2, Rev. I "Consolidated NMSS Decommissioning Guidance-

Characterization, Survey, and Determination of Radiological Criteria," September,
2006
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* NUREG-1757, Volume 3 "Consolidated NMSS Decommissioning Guidance:
Financial Assurance, Recordkeeping, and Timeliness," September, 2003

• NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual"
(MARSSIM)

* NUREG/CR-6477, "Revised Analyses of Decommissioning Reference, Non-Fuel-
Cycle Facilities," December 2002

* NUREG-1505, Revision 1, "A Nonparametric- Statistical Methodology for the Design
and Analysis of Final Decommissioning Surveys," June 1998

* NUREG-1507, '%Minimum Detectable Concentrations with Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions," June 1998

* NUREG/CR-5512, "Residual Radioactivity from Decommissioning: Parameter
Analysis," August 1999.

* NUREG-1549, "Decision Methods for Dose Assessment to Comply with
Radiological Criteria for license Termination," July 1998

* ANIJEAD/03-1 "User's Manual for RESRAD-BUILD Version 3," June 2003
* "Decommissioning Health Physics, A Handbook for MARSSIM Users," Abelquist,

2001
• "Handbook of Health Physics and Radiological Health", 3" Edition, 1998
• 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."

• Pickard Hall Characterization Survey Report, July 16, 2010 (ML102800311,
ML102800322, ML102800330, ML102800336, ML102800398, ML102800412,
ML102800427, ML102800430, ML102800436, ML102800441, ML102800450,
ML102800452, MLI02800455, ML102800458, ML102800463, ML102800467, and
ML102800563)

* Schweitzer Hall Roof Survey Report, March 3, 2010
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Amendment No. 108

MATERIALS LICENSE
Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and T1t0e 10,
Code of Federal Regulations, Chapter 1, Pauis 30, 31, 32, 33. 34, 35, 36, 39, 40, and 70, and In reliance on statements and
representations heretDfore made by the licensee, a license Is hereby issued outhoritzng the ficensee to receive, acquire, possess, and
transfer byproduct, source, and specal nu.cear materlal designated below;, to use such material for the purpose(s) and at the place(s)
designateod below, to deliver or transfer such material to person sauthorized to receive it in accordance with the regulaons of t
applicable P-t(s). This license shal be deemed to cq.ntzalj the cind.tonr •iecfed in Section 183 of the Atomio Energy Act of 1954, as
amended, and is subject to-all aiplIcable rules argulat t iQ and orr o4er ry Commission now or hereafter In efrec
and to any co=ditions speoltiod beo•w . V l k.. . R, uI," r.

U , .. n accordance with ietterdaled November 1, 2010 1
I. The Curators of4the'U.i'ersfty of Missouri j L, License number 24-00513-32 1,9 Welonded in its

entirety to read as follows: '
•z. 311 Jesse Hall' Expiration date Jauary 31, 2014-

ColumblarO" 65211 5. Oocket No. 030-02278,
S ''Reforenc No.

6. Bypro~ct,.source, and/om spe.1ainuciear 7. Chemical and/or physical form 8..Max..rJm imouni Cat U~censee may
materiel 7 a at any one time under tis

.. ? .. 
•1

".;y byproduct mate"li :':- A. IAs needed. "
permtitted by`10 CFR T5~~

.,,.ny byproduct material " A ny.. needed,.-8 ;•.,... •- - : f.,' needed,

permitted by 10 CFR 352 1

Q, ,&_py byproduct:material • -
p"-rmuted by 1OF*R 35-300 " '"(b)(7)(F)

D. ,.y byproduct ?rial D y
penpitted by 1 0 CFR- 35.400

E. jbiVybj;roduct material E ". ýAny 1
pernittqd'by 10 CFR 35.500 I ,

F. lny byprodu!ivfaiaterial with F ýAny I
Atomic Numbdrs bWe-ten 3 (bI(7)(F)
through 92, InclUtsiv.% except as
specified below: ;

G. H1ydrogen-3 I G, $Any .I 1. 15 curies I

H. •Molybdenum-99 1 H. oo-9VI7c99m H, 112 curies I
Generator I

1. Iechnetluum-9*m I I, Any c 5uries

-:• •-.•...::. - . . - : I 1 , O nl $iu• :::...:: w .. nio_ _ -m . -- _ k,,=
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fl

K. Polonium.21O

L ýieptunfum-237

M. ýmericium-24,.1j

N . Phospho ' ui32 f

0. )Cesfuý-:.,73

J. ýny!

K. . .ny .

L.": kny' I

M. Any

N. Aýny

0. OSealed source
(registered pursuant tc
10 CFR 32.210 or an

* . . A.re.me .stt

J. ] curie

K. 5 millcuries

L. 2 mfll1curies I

N. c. ri1.'s

P': {ýnericjuM-241

0.- --mericlurn-241

""..,,* ... Agreement Statel
P. ISealed source I

Q. Oealed source)
,,- '.: *• * .

.,•.•' ; . .. ,.•,r • ••- k ÷• ,

* .. • .,.•• -.. r.,-.• • • ., . . .•

)1I

R. ýmericlurn-24 1/0 .es~um-137

S. 8Am )tirn..?-4 1

T. rurium-2441

U. jýmericjurn-241

R. fSealed source F

:(b)(7)(F)

(b)(7)(F)

(b)(7)(F)

T. IN~Qtto Aove 0,001
milliodfles per source; total
possession not to exceed..
0.005 mulicuries

(b)(7)(F)

S. OSealed source.]

T. Oallbration sources

•U, PSealed sdurce I
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MATERIALS LICENSE
SUPPLEMENTARY SHEET

e Nmber

Amendment No. 10 I.

V. lAnericium-24,

W. ýAmerioium-241 I I-

X. rAmerclum-2411 .

Y. Iýmericlwpj-4.1 r

Z. !Urar~iull8epleted in uranium-
235)'"-

V. ISealed source I

W' " OW.(eaied'source "':"

X. Sealed source I

Y. Osealed source I

Z, OStainless steel
covered metal

(b)(7)(F)

(b)(7)(F)

S (b)(7)(F)'

Z. J4 shields'hdt'texceed 12
kilograms ear ,.1

AA, ,raraum (Naturtil:."1 . AA, ýny A- -2.0 kilograms j &•--

BB !o'horlum (Natural) . ' , B. 9Bny I BB.. .50 kilograms 1

,.:--Plutonium-239 I CC. .'eed source
S; -...,. (Mound Laboraory) I (b)(7)(F)

Uranium (Depleted) I DD. ny I .ams I .

E. • .'"ali"ornium-2.52' E. TotaI rot to exceed 19.0
INZ WX ~ micrograms

FF. trointiumn-90` FF. sealed source } FF. 500 mlllicurdes I

GG.,.Hydrogen-3 Ij

HH. 11 rny,Sypiuduct rriateltiI.W''th
Atomic. N.umbers between 3
thrb~ghl 83, inclusive j

II, O8adolin'ium!1"3 I

HR.

Storage/Processing

Storage/Processing 1

G3. curios

II. ';eal:d lsources
(North American
Scientific, Inc. Model
MED 3601) I

JJ. .Sealed sources
[Isotope Products
Model 'HEG-1 37)!

(b)(7)(F) I

112 soUcm' not to exceed
250 millicuries each; total,
poisession not to exceed 3

.JJ. ýesium-1371 JJ. 0 sources not to exceed 30
millicuries each; not to
exceed 240 millicuries total I1

~ffklal 1.130 '~nlv - Qec"ritv-R~Iated Inf~rmaflts.~
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KK. Any byproduct material with a KK Any KK. Total possession not to
half-life less than or equal to 6 exceed 10 curies
hours

..... i: '.: I .... .- ,- .

LL. Arnericlum-241 •- Lt. Sealed i66rcl. ..CN
.,,.Model 400)'

MM Radium-226 MM. Any I MM.100 milllcurles I
-. 4.'-.............................. . .. '....

9. AuthoriLtu'se:

A. ̀ rwuptake, dllutir o.,nd excretion procedure permitted by 10 CFR 35.100,...

,, ,Ay Imging and IQ 'a.Nio6n procedure permitted by 10 CFR 35..200 .

-. Any diagnostic or therapy pIocedvre permited by 10 CFR 35.300.... ... .;.~~ 9.:' ;. . . . . . : .,', . ., .. .

Ve,:•ny manual bpchyther.4..,ed rmitted by 0 CFR 5:4,

E, •Diagnostic medical used4.eled sources.-.ýemitted by 10 .FR 356.00 in compatible devices-.'
registered pursuant to ,. ...

F. -through N., AA., BB., DD., EE.,KKan~tL. Reseaichand-development'as defined in Section
30.4 of 1'0 CFR Part 30, Instrument calibrationr
student Instruction and sample analysis as.-,,
,doscrfb<. in application dated June 18, 2003.

O. '-,-.a$ d sources t 'be 6;ed In J4.- S6hepherd.28-8A 507l:; AMersham X2016 40666F: EO. Corp. 84-
76ý.J77 for calibratlorf ard,'density measurei`ents :aVd for medical and veterinary medical

Frah.hytperapy use.
P .1 ' . ..

P. To be used In Trxler Electronics Labs, Inc., Model 1257 soil moistureldenslty gauge,

Q. To be usedcl;ri-Trqxler. .- lectronios Labs, Inc., Model 1257 s0il moisture/denslty gauge.

R. To be used In Troxier Electronics Labs, Inc., Model 1403 and Model 3411B soil motsture/density
gauges.

S. To be used for laboratory moistureidensity measurement of soil samples Amersharn/Searle in a type
X-92 capsule.

Offl~at i2e Or.
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T. Electroplated calibration sources to be used In an E G & G Model Let -SE 1/2 counter and a Far West
Technologies Tissue Equivalent Proportional Counter (TEPC), Model Number LET-SWS.

U. To be used in Campbell Pacific Nuclear Mod'"500Sbries-moisture gauges (CPN-131).

V. To be used in Troxler q,•ctrorlcs.3220"senes mo|Ig •ure gauges, Troxei" Drawing No. A-102700.

W. To be used lW-aSiemens Model 8810244 anatomical marker, Arneriharm ,MdelAMC24, also for
calibration ant rsearch. ' ..

X. To bei %s n a .Siemens Model 035-423000 dual Isotopic Motion Correction Polnlt •o6rce Holder,
Anmrehjrn Model AMC24, also for calibration and research: "

Y. To belsed for research•and development, as defined in Section 30.4'of 10 CFR Part 3O4nd for
s.tudent Instructlqp;A rmersham/Searle In a Type X-92 capsule, AMC-26XWB8-3575LV,

Z. Shielding in ADAC1-$$..r•9torles MCD-AC attenuation correction syste•i:
"' '.':- .•. •!' : . . . " '

CC. To be used for labor-alby'o'esea rch, student Instruction and instrutment calibration.

F. To be used In Tracer-,b -pidel 772 for veterinary medical therpy.

GG and HH. Short term iaste.ainventory for~JnciVdlIg.waste materfalitrnsferred from other licenses
Issued to the .Cutots of V_'•'J4!1issour,

,, Six sources, to be used in "DAC r.'L oneian mission -ne Source Housing VANTAG.:;,
,,, devices for e~diCi redlograhy in l'umans. Six sources i shipping containers for replacement'of
the sources:* .: .

JJz'~r sources tusec.in ADAC Laboatories MCD-AC attouation correction system for rntICai.
': .r7a':6ography in hurins;- ,Four soUrcet.Jg1 shl~ppg conta rersifor replacement of the sourýs,

MM. For possession only, incident to deconimlssibnlng activitles.

- CONDITIONS

10. Licensed matens1 rra, -be used at the licensee's facilities located at The Universtiy of Missouri,
Columbia Misouril campus, Columbia, Missouri; Ellis Fischel Cancer Center, '115 Business Loop 70
West, Columbia, Missouri; and at Women's and Children's Hospital, 404 Keene Steet, Columbia,
Missourin Portable moisture density gauges may be used at temporary job sites of the licensee anywhere
In the United States where thb U.S, Nuciear Regulatory Commission maintains Jurisdiction for regulating
the use of licensed material.

"11. The Radiation Safety-Officer for this license Is Willie (Jack) M. Crawford, M.S.

a
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12. A. The use of licensed material In or on humans shall be by an authorized user as defined In
10 CFR 35.2.

B, Individuals designated twork as "atWorlzed U eri .Iuth.odzedpucruear pharmacists, or authorized
medical physicists, as' ne@:i..i1d-CFR 35,2, shafl meeI4he alning,.experience and recentness of
training criteria efrblis dnid 10 CFR 35, and shall be designeted, inwritlrig, by the flcensee's
Radiation Sif• l.tee. ,

C. Licansed'l tieal for other than human use shall be used by, or under the supervisio of, individuals
deslanated.ly the Radiation Safety Committee. The lIcensee shall maintain records oflndlvlduals
delsi as users for three years after the individual's last use of licensed material;

13. In additiorflto the possession limits in Item 8, the licensee shall further restrict the possessioc of licensed
mat.a to quantities belpw the limits specified In 10 CFR 30.72 which requiroeconsideraton oftieneed
for'a,4qergency plia;c.es.sponding to a release of licensed material .

14. Fr-.ealed sources nojasso8.iated with 10 CFR Part 35 use, the follo.1Wg6 ,,nditions apply: .

- Sealed sources shall p•-ecIfeakagend/or contamination at intervals not to exceed norths
-.,,,or at such ortaified in the certifiate of registfpa_%4ued by the U.S. Nuclear

e- - Regulatory CommissiOn'u7 e 10 CFR 32:21 0 or under equiviaI~it'ýregul"ations of an'Agr'eem6Wif
-state, ....

":Notwithstanding Paraqrapi)N.of thi '~l~'oics designed to primarily ei lh
, -particles shall be tested for 1pal*afe ard/I'rcontamin{Ion a.t Intervals not to exceed 3 months.
*.... -.. "a' "-

C. Each sealed source fabrIcated by'the licensee shall be Inspected and tested for construction"defects,
.. Kag..,, and cr.taminatlon prior to.aany use or transfer as a sealed source.- ,A , ?. • • . . A•,.; .. . ,

0 .-. -nthh absence of a eiiflcate frtwm aOrensferor I.diCatlng that a leak tept has been made wlthin the
inteirls specified.in thK:,rtiflcate of rMgaIstrt1Q a'ssed by the U.S. Nuclear Regulatory. Cnmlsslon
under 10 CFR 32.210 or under equivaleat regu§ations of an Agreement State, prior to t• atransfer, a
sealed.'ouroe or detector cell recelved from another peron shall ra0t be put Into use uhtll tested and

e st results received.

E. Sealed s6u6", need not be leak tested if they' coritain only hydrogen-3; or they 6bintaln only a
radioactive-g's;.. &the half-life of the isotope is 30 days or less; or they coritalnot more than 100
microcudes of'betaC and/or gamma-emitting material or not more than 10 mi*ýurles of alpha-
emitting material.'

-O$aI414"*nlay -'Re*adtnfontm n--
a
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F. Sealed sources need not be tested if they are in storage and are not being used; however, when they
are removed from storage for use or transferred to another person, and have not been tested within
the required leak test Interval, they shall be tested before use or transfer. No sealed source or
detector cell shall be stored for a period of my' th"iOh10 years without being tested for leakagea; , : ;. - ' - - .

and/or contamination.

G.. The leak test s~hall• j ~pabie of detecting' the presence of 0.005 ml idocur, 185 becquerels) of
radioactive mnerlat-1ri1he test sample. If the test reveals the presen'•e o.•P05 microcurde (185
becquerqs).b.;6re of removable-contamination, a report shall be filed wlthihe )J.•, Nuclear
Regulaqtor9~oimlssion in accordance with 10 CFR 30.50(c)(2), and the sourct sh'a9 be removed
immriatq!y-from service and decohtaminated, repaired, or disposed of in accordancwith
Cop.is16in regulations.

H. Tests fbr leakage and/or contamination, Including leak test sample collection and analyslI-'shall be
,.i'formed by the: licensee or by other persons specifically licensed by the U.. S. Nuclear RgUlatory
'Oqnm sislon or ann.ement State to perform such services.

::Rcords of leak~ te"%C'~dt 11b anaie o
I..-.•R•." o leak teor•tt be kept in units of microcuries anl shalldbe maintained for 3'Wars.

is. , ."P uant to 10 OFR Part4 .%;•e13mestlc Licensing of Source MaterlaV" the lIcensee Is authorized t*....
RSsess, use, transfer, aiflrportiup to 999 kilograms vf depleted urankim contained as shielding

16. 1 T.. licensee shall conduct apblk l inve ,pt •',.•i•l onths oz.at`other I•ntervals approved byihe
U.S •.. Nuclear Regulatory CommiS oqn, 0tocc tor.-al .souro9 and/or devices received and possessed

..u n d e r th e lice n se .. * *,- . . .. . ..
•:.1 ,•. -.. ', ••••,. -.,

17. A. Detector cells containing a titanium tritide foil or a scandium tritide foil shall only be used In
.,.onjunction witttýa property operating temperature control mechanism which -prevents the fo]"

*i teperature from ejceeding that specified by the manufacturer and approved by U.S. Nuolief
Re9ulatory Commis slonm.

B. When in use, detector Celis containing a titanium tritide foil or a scandium tritide foil shil -be vented to
the -outiide,

a. .. . . • .a
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18, Notwithstanding the requirements of Ucense Condition No. 32, the licensee Is authorized to make
program changes and changes to procedures specifically Identified in the application June 18, 2003,
which were previously approved by the Commission and Incorporated Into the license without prior
Commission approval as long as:

A. the proposed~revision I< o d 7r
N mamdoeinted, reviewed, an pprovedib the.icensee's Radiation Safety

Committee, in..,.rda'. l~a .th established procedures prior tompi.fenr.tion;
::."..t.' 2 ... .'' '

B. the revisq•i potrm is.in accordance with regulatory requirements, will not charnie the license
conditi.nsV,-an1Wlll not decrease the effectiveness of the Radiation Safety Program;,

C. the li'cenzsee's staff is trained In the revised procedures prior to implementation; amil,

D. the li&bnsee's audit program evaluates the effectiveness of the change and its impleme;erlop,

19. SeafI.-bources or dete#.Tptcells containing licensed material shall not be opened or sourcesrel'0ived
ffJ~om source holders b ;•e~liLsee except as authorized by the Radiati•nSafety Committee and as
6"orlbed in the facslre ;dkid& May 30, 2007, transmitted May 3% 62007. tb permlt the removal.,gealed
:sources from liquid scintilatl•W-coun'ting devices;"Or other slmilartypeio.fieqUipment, for dispoal.

,"LUiruant to 10 CFR 30.41"-,.•,•R 30.51, Subpart K in 10 CFR 20,4and .he conditions of this license..• .* ,. •..; . : .. '-.o . ...

20. -i- licensee Is authodzed..t9,4t,! adioacive naterial with a physic. Ij..lf-Iffe of less than orequd2t.6 120
days for decay-In-storage efor0 isposal in Q6di(ary trash provided::

A. Before disposal as ordinart1ash, byp~ '• • • lir~jall be surveyed at the container surface.&th
..'-he. appropnoate meter set omlts~1osI•'E s~l• and wftn-.6o Interposed shielding to deteri•ine

-that its radioact.vity cannot be distinguished from backgroound. All radiation labels shagl be remroved
or obliterated.'.

B.a Generator columns shall be segregated so that they may be monitored separately to ensure becay to
-,b"dl~ground levels pitor t disposal. . - . .

C. A.r~eord of each disposal permitted under this 'Lcense Condition shall be retained for 3 years. The
recQo~r..ust include the date of disposal, the date on w.hlch the byproduct material was placed In
storage the radionuclides disposed, t11e survey instrument used, the.background doseate, the dose
rate measurfd at the surface of each wiste contalner, and the name of the individuall who performed'
the dispoi-a. .

0. Radioactive waste. being held for decay shall not be stored for a period greater than 4 years.

21. Radioactive waste other than that specified in Conditon 20. shall not be stored for a period greater than 2
years. . .

22. Notwithstanding Conditions20. and 21., radioactive waste transferred from other University of Missouri
Licenses shall be disposed of within one year of recelpt.22. otwthsandng .Off~i ~e um~y ~~.ul 7-Rlite inormtio

a



IMe-

I " UTiclal Use Only - Security-Related In fo-rRna.l,
NRC FOAM a74A U.S. NUCLEAR MOULATOR? COM1ISSiOw PAGE 9 •t 11 PAGES

24.00513-32
MATERIALS LICENSE Pod*' or Referenc Number
SUPPLEMENTARY SHEET 030-022781

Amendment No. 108

-
23. A. Pursuant to 110 CFR 20.1302(c), and 10 CFR 20.2002, the licensee Is authorized to dispose of

licensed material by Incineration provided the gaseous effluent from incineration does not exceed the
limits specified for air in Appendix Br-¶able . 10 CFR Part 20.

B. Pursuant to 10 CFR 20.2002i-the (icensee may dispose of incih, eratorash containing radioactive
materials with Aternlc 4o'.sl83, other than those isotopes liste•d6e••w, as ordinary waste In a
landfill, provIOR th'kooricentratlons of the isotopes, expressed In m1drocMWeItPCt) per gram of ash, at
the time pt d1spoial, do not exceed the numerical values listed in Table II, Column., 10 CFR 20,

Appendixa.. l io~opes not Included are hydrogen-3, carbon-14, aluminum-26, chldene-36, silver.108m,
nloblu .ibdlne-1 29, technetium-99, and thallium:-204, for which the Woncentrationsýmiu'6t not exceed 10
percent.•., the values listed In Table II, Column 2, 10 CFR Part 20, Appendix B. .

C, Pursuant to 10 CFR 20.2002, the licensee may incinerate tritium waste without the requi'ment for
..... ving any asf..previous to or following tritium waste incineration, provided the ash is noksed for

4;ý.9d:lutlon of suIequýntly Incinerated waste containing other licensed Hata"r'als.
1.4. 7b&, • "e'.'."E-. p n-..", '' " " "

"4 •l!censee,,. shall not use• •j.irsd material in or on human beings except as provided otherwlse'by.
•specific condition of this 1ioi?.,",, 'r-. - (. .• ..•',• . . • . :. ':".

25. E-.perimental animals or the'Cr.ýdbcts:from experimental animals, that have been administered licenied
.:'-aterials shall not be used fohiJpar consumption.-'•.• . ..... t'' ,,L ''" ... .:- ..

26, The licensee shall not acqui.fr•1 edmatrlai'rlna-.ielesource.or dev ce that contains a sealed.

Sr'e unless the source or 6'?ke1ds s•• •. the:U.S. dluvear Regulatory Commlsion.
upder 10 CFR 32.210 or with an rem .. ' . ....

27. the licensee is authIprized to transport Ilicensed material only In accordance with the provisions .If10
CFR Pert 71, "Pac.jing and Transporta"ton of Radioactive Material."

28. T6,1566sop shall maiitrain records.ol"Wformation related to decommissioning at the EHS MaIn Offices,

1306 Fge arch Park "e, :Columbia, Missouri :aeIS 5 fied'In 10 CFR 36.35(g) until this 1l1n~ e is
termb~ated by the Commior' . . . ... •

29. Each p6 Zablenuclear gauge shall have a;oc.k or outer )ockied container designed to prevenpt
unauthoriz~eor-accidental removal of the iealed so'rce from Its shielded position. The gauge or its •
container must j;bfocked when in transpert. A mtnimOm of two Independent physlcalcontrols that form
tangible bameriiý secure portable gauges from 0rauthorized removal whenever jthe portable gauge Is
not under the control pnrd constant surveillance of the licensee are required.

,•ffl:.! 2~ ,ny -r Security-Related Information



NRC FORM 374A U.S. NUCLUAR REULATORY COMMI3$ION PAGE 10 of 11 PAGES

Lmse Nwrber
24-00513-32 .

MATERIALS LICENSE PocsI orR, unm Number

SUPPLEMENTARY SHEEL 030-02278 1
ý,mendment No, 108

.... 11

I

30, A. . If the licensee uses unshielded sealed sources extended more than 3 feet below the surface, the
licensee shall use surface casing that extends from the lowest depth to 12 Inches above the surface
and other appropriate procedures to reduce the probability of the sourcV or probe becoming lodged
below the surface. If It is not feasibleito exti-r'the-.•slog-1 2 inches above the surface, the licensee
shall implement procedures tffensr.hat tile";WT.hl i ̀ fre. ofobstruction before making
measurements. t,,n,. e=;h. t " sh" i.fre of.. rtobr-n

B. If a sealed sor"e or.-.jprobe containing sealed sources becomes lodled-b"p..'w the surface and it
becomes I ", 6kthat efforts to recover the sealed source or probe may not be s•ccessful, the
licensee shag, notify the U, S. Nuclear Regulatory Commission and submit the re'port.required by 10
CFR 3&O4•1)(2) and (c). The licensee shall not abandon the sealed source or prob: Wilthout obtaining

e ommision's prior written consent.

31.F------

(b)(7)(F)

I
Offielcl Us~ O1ily - C.curlty-P&nt.d lnfarmaU~n
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24-00513-321

MATERIALS LICENSE pu, o Ri-;w t
SUPPLEMENTARY SHEET 030-02278 1 * .

Amendment No. 108 Tii

32. Except as specifically provided otherwise in this license, the licensee shall conduct Its program in
accordance with the statements, representations, and procedures contained in the documents, including
any enclosures, listed below, except for minor changes in the medical use radiation safety procedures as
provided in 10 CFR 35.31. The US. Nuclear Re"g"atgq Ccmr isslon's regulations shall govern unless
the statements, representatons,:Jind groceures`in.±hicensee's 1'ppi1calon and correspondence are
more restrictive then the r~iwatl~ns. . . "

A. Applicatiot, Jen 18, 2003;-

B Letter's ;dqed October 23, 20031 November 25, 2003, and October 25, 2010; and,'*

C. FaEil is dated April 12, 2007 (excluding items 1, 2, 3, 5 and 10), April25, 2007, ano- 1ýl 30, 2007,
transmitted on May 31, 2007.

ate FEB 0 4 20

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

By J2~4
Coileen Carol Casey
Materials Licensing Branch
Region IllI

,

OffcI.I 11 e nl ý-Secqurlt-Rlae nomtn
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NRC Llcense #24-00513-32 University of Missouri - Columbia
May, 2011 Decommissioning Funding PIan

Appendix B, Page B.A of B.16

A.3.4 FACILITY DESCRIPTION SUMMARY

Radioactive Material license numbers and types (ie., 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 description of where particular types of
materials are used:
See DFP text,

Quantities of materials or waste accumulated before shipping or disposal
See OFP text.



tNRC Litww 024-il05l3
May, 2011

A3.5 NUMBER AND DIMENSIONS OF FACILrTY COMPONENTS

t~vwtly lrfjficu.-Caub
DKOs~widUil WNW"q pun
Apbczft16?xv&JflJ6

*OU M,,0 ~0uJ0 SW QU,,,,,I0J CO OWYCI'S UCUJSCO ~JS fl OWUY. ,.flJjJ~ CUtS W.,VOSC OW CO *%.UQOCSY SW UUJSSS
•.o•. smme .... . re van. • . ,, ,. ao. oo re , a • s LT. -P a,, 00= ,,, ... -•o. , -y, =...... ..= U, ..

Name of room, laboratory, or area: Area 1: Reseach and MedicaJ Laboratories (400 Laboratories)
Level of Contaminatlon: MARSSIM CJlas 2

ToW iensiom
Component Number of Components Dimensfons of Component (specify units) (specify unitsa

Gove BoxesI
Fume Hoods 400 144 57,600 to
Lab Benches 400 270 108,000 i'
Siks 800 8 6,400 Rt

3

lDrains Boo 3.75 3,000 ft*
Floors 400 256 102,400 .
Wanils 400 640 2658000

.c__ 400 25M 102,400 f?.
Ventilation/Ductwork 400 30 12,A00 fte

Hot Cells ft,
LEqulpmenl/Maierlas 400 7.5 3,000 no

Soil Plots I-
Storage Tan•ks

Storage Areas ftW

Radwasta Areas _________ _____ _______ft
3

Scrap Recovery Aeas .. _"_....

Maintenance Shop fts
Equipment Decon Areas fto

Other (specify) ..... .. ._ ___

Other (specify) ....... _



NRC Lkmt #24.55S13-32
May, loll

UulvmdiyE of hffarl -Cuknlabi
Duevam4.o.as Imdb% Plan

Appofdl s, Pulp e3 af V.16

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

Name of room, iorat, or area: Area 2: Farm Buildings (25 Buldinga)
Level of Contamlnationý: MARSSIM Class 2,

Component Number of Components Dimensions of Component (spedly units) Total Dimeniaons

Glove Boxes "_ft3

Fume Hoods 11113
Lab Benches fe
Sinks 50 8 400 ff
Drains 260 3.75 937.5 II'
Floora ,, 25 ,. ,5,000 125,000
walls ... 25 _.. _ 6,000 150,000 ft
!Coiling 25 51000 125,000 Ats

VentialloWDuctwork 100 30 3,000 111

EquIpment/Materi•s 25. 7.5 187.5 le
7Seot Plot$ fii

Storage Tanks fir
Storage Areas .. L. t

Roe'waste Areas #
Scrag Recovery Areas I

Wi, tanance Sh~op, ,,
.Equipm.ent Decon Areas ..... e
Other (apecltý).. ... I

o0ther (spE~lfy) l

A.35 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS8 (Covtir')

Name of room, faboratoMy or area: Area•; 3: Radioactive Waste'Areas (satellite collec~tion areas Included with labs)

Level of Conttamination; MARSSIM Class 1
Total Dlmornlonan

Cormponent Numnber of Components Dimensions of Component (spedly urlt$) (Mpeoy Units

Glove Boxes f
Fume Hoods, 2 144 288 t
Lab Beniches 2 270 640 f03

Drains. 10 "" 3.75 38 Rt=

Floors 2 256 512 Ite
Walls 2 640 11.280 ftT'
ceilng 2 25w 512 l
Ventliatiorn'Ouctwork 6 "30 '"180 ft3

Hot Calls Its
F.quipE entllvaferia ls.. 2 96 ,.192 .fta

Soi9 Plate - ill
Storae Tanks "1113~
Storag e Areas '

Radwaste Areas ....

Scfap Recoveq Areas ., t

Maintenance Shop t

Lotha (specify) "f3 ,.•



PK Licmm "IM14- 3-32
May. 2011

A.3.8 PLANNING AND PREPARATION

Umimsity o(fblucurl - Cd-
Decommtmalwa i~nuudint Ftso

APP"&XH . liii 34 et3.1

(Work~ Days)
hE mtne te number ol iwrkdays, by swecfl labor carepory, thtU i be Iequird to Owt~rletv Ptr*MN and preparutioni acgvWGS. hIcaet nao W CaleoU)ts,a
iobding &uPervisor, Foremani, Craftsman, Tochrucln, Iýlalth Ptnysicivl, Laborer, Cda,~i and allurs as needed.

(6) HOWI(1
Acliviy (1) Project Mgf (1) HPS Ph Shlo L W (1) Drt m (2) Lawore clerIla

Prea~nof Documenimtation for Reoulolony Agenciesn 0 1 2 01
~unnU iDew inislesomvin Plan____ _ _ _ _ _ __ _ _____

• •JIJU b 4• II

tropgaflent at Special Eguon~erden I____ 1 0 0 0____ 1
StafflTrminlrM I 1 1 2 0
rhwucoizanloakn of FladVolocal Conidleon (IrchidingI
unropllug, aoll and tlang, analysis, of grouridwalef analyist It 5 5 0 10 0

rOTALS 2D 13 4 24 20
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UnIversity of Missouri - Coluibia
Decooramlssoala Fueling Plia

Appcadid 3, Pope IS of 5.16

A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILUTY COMPONENTS
(Work Days)

F-slimale Ithe numrber of wo&Jtays, by specific labor category, that wi1 be reqired to complete dwwifaml'agn andror dismanliln aoiv-0"e for each

• of roomb~ralaoro or area:, Research and MedIcal Labs, RadwastD Areas, Farm Buildings
Level of Contaminatlon: From backgrounc levels to DCGLs

Cmoet(1) Healthý (6) HP')"s 1 (1) (2 arr Cedl
Component Decon Method (1) Project Mgr (1) HPS P () Drfsman (2) Laborer Clerical

G lo v e B o x e s _ _ _ _ _ _ _ I

Fu'me Ho•ds/ Hot Cells Decon 120 20
Lab Benches Deown 1 60 to
Sinks Decon ..... __
Orabis Remowe/mio 120_ ____ ____~ 20 ___

Floors Decon 60 10
Walls Decon 60 1O

V"1111 w Mto, Removwlelp .120 20
Hot Cells
Eg ntpneMulaterlaJs Sur/Rea,/0ls _ 102_ 34
Soa Plots
Storage Tanks

Radwast~e Areas ____________ _____ _____

scrap Recovery Areas __________

Lisntenanco Shop ____ ____ ____ ____________________

,Equipmrent Decon Areas _____ ___.. __________ ____

_OAL ,6 2 ' 6 _0l1 " 1
T_ _ _ _ _ k_ _ _ 2e 

w 
_ _ _ _ _



NRC License #24-00513-32
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Univerutty of Missmouri Columbia
Decommdsloutong Funding Plan

Appendix B, Page BA6 of 1.16

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

Estimate the number of work days, by specific labor category, that wYlU be required to restore contaminated areas on the facility grounds.
(1) Health (6) HIPT's / (1)Aclvlty (1) Project Mgr (1) HPS Physicl (1) H (2) Laborer Clerical

Shipper tman

Restore Roof Penetrations 2 2 4

tOTALS 2 2 0- 4i "
I



NRC License #124-00513-32
May, 2011

UnJVersity of Missouri -Columbia
Decommissonin funding Plan

Appendix 1, Page B.7 ofB.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) H ealth ( ) H 7 ' 1Activity (1) Project Mgr (1) HPS Physicist/h (6) HPT(s /(1)

Phatit/(1 raltsman (2) Laborer Clerical
.. . ShIppL~r Drfsa

10 5 10 ,5
Survey Paokages 10 5 10 .... 5
class2 Research Labs 40 40 ' 240 40
Clas 2 Farm Buldings 10 10 60 10
Class I Waste Storage Area 5 5 30 -1 5
Class 3 Buffer Areas 10 10 60 10
Report 15' 3 3 1 3

!TOTALS 1-00 75 .. 3 4= 1 78



NRC License #V1.005I3-32
May, 2011

University otfMssour- Columbia
Decommwnosnig Funding Plan

Appendix B, Pag B.8 of B.16

A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

Eslirnale the number of work days, by speciflc labor category, that will be required to completeite stlabilization and long-term
surveillance activities.

(i) Health (8) HP'ra 1 (1) {)L b rr Ceia
Activity (1) Project Mgr (I) HPS Physidst/ (1) Draftsman (2) Laborer Clerical

Shipper
None - Unrestricted Release

TOTALS L- - 0 0
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May, 2011

University of Missouri - Cohmblab
Decmadssdoolg Fundlng Plan

Appendix B, Page D-9 of B.J6

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) Heaith (5) HPrsi
Task (1) Project Mgr (1) HPS Physicist/ (1) (HTl (1) (2) Laborer ClericalShipper Draftsman

Planning and Preparation 20 13 4 24 2 7
(TOTALS from Table A.3.6)...

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 Fadllty Grounds 2 2 0 0 4 0
TOTALS from Table A.3.8) _ .

Final Radiation Survey IGO 75 3 413 0 78
[TOTALS from Table A.3.9) 73
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A-3.1 0)



NRC License 24-00513-32
May, 3011

A.3.12 WORKER UNIT COST SCHEDULE

University of Missouij - cogwumb
DecoreumlosotinS FundlingJPlan
Appendix, B, Page B140 of B,16

Eadmate labor costs (Including salary, lringe benetits, and corporate loverhead). Include all appoprtate labor categories, incuding
Supervisor, Foreman, Cratsman, Tehnician, ealth Physicist. Laborer, Clerical, and others as nedd.. .

(1) Health ()H rl/I
Labor Cost Component (1) Project Mgr (1) HPS Physit 0) D(rtman1) (2) Laborer Clerloal

Shipper
Salary & Fringe ($/year) $175,000 $150,000 $135,000 $10o,000 65. 000 yo
Overhead Rate f%) o50. 50% 50% 50% 50% 50%
Total Cost Per Year $252,500 $225,000 $202,500 1500 $57,500
Living Expe•sealP•D7,51 . $181 te81 $181 618 1 0 0
Total Cost Per Wor4 Dg . $1.90 $1,048 $959 $7W_ $375 $260

Per Diem Rte: $129 per day.
2Based on 280 work days per year (e.g., 260).



NRC LlUe #024.0513.32
May, 2011

A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

Unmsirzty of 14mmusowI Coloimals
DNcommiatnloulq Funding Plan

Appendix 3, Pap R,11 of 111.6

Multiply the estimated woik days for each specific labor category firon Table .3. 11) by the total coat per worK day for the correspondg labor
category (Vram Table A.3.12), and enter Ihe resulls In the table below. Then. add across all labor categoes to delem*e the total labor costs for each

(I) Health (6) HPTs / (1) TotalLabor
Task (1) ProJecI Mgr (1) HPS Phylcst (1) Draftsman (2) Laborer Cerical CostI Shkxm

Planniln and Preparatinn U3,804 $13,598 $3,&38 $18,873 $750 $1,817 $62-.0Ow
Dewontaminatlon or

ismantling of Rtdo e $W13,78 $64M861 $9,594 $504,849 $49,500 $0 $6w9,588Facil• Components ...

Restoration of Conlarrinated 
1

Areas runds SZ380 $2.092 $0 $0 $1a500 $0 $5,972

bFin. RaZatlo 0 S ;vey; $119,022 $7,.449 $2,878 $324,770 $0 $20,20 $W 3,39
Shterm Starvllan g
Term Surveillance $_____ $-$.$ Ds



NRC Lictme #24-OOSL3-32
May, 2011

Unlvmrsty of Mislouri.- Catirnibla
Decoemnadssiontng Funding Plan
Appendix B, PW B-12 ofB56

AX3.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES
(Excluding Labor Costs)

1n• Pairklnn Material Co.te

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

Waste Type Volume (ft) Number of Type of Unit Cost Tf rotal Packaging Costs
Containers Containers Container

OAW/PPE from Decomm. 3188 119 1 m Sacks $80 $9,520
LSC Vials 45 6 Drum $70 $420
1Alt AWtPPEILSC Viats 2560 2 Rented Seavan $2000 $4,000

' TOTAL $13,940

(b) Shipping Costs
Estimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (Including truc.oad costs,
surcha es, and overweight ch roes) by the total distance shipped.

Number of Unit Cost Surcharges Overweight Distance TotalFShipping
Waste Type , Truckloads ($/mibe/trcklod) (S/trite) Charges($wieo) Shipped triels) Costs

DAW/PPE from Decomm, 1.5 $3.50 0 0 600 $3150
LSC Vials 0.25 $3.50 0 0 600 $525
Annual Waste Inventory 0.25 $3.50 0 0 600 $525
Self-Shielded Irradiator 1 $55,931

" TOTAL 3 _0,131

(c) Waste isposeal Costs

IEsdmate the volume of waste tobe disposed. Multiply the volume of waste disposed by the unit 4isposa, cost tIncluding any VOlUme-
based surcharges). Add any surcharges that are based on the number of containers of waste. ,

Surcharges Total Disposal
Waste Type Volume sa13) Density (lb/fl3) Ipbs) Unit Cost ($/lb) ($401t or Costs

Vom$/container) osts
DAW/PPE from Decomm. 3,188 20 - , 750 6.00 0 $382,500
LSC Vtals 45 40 1,800 5.00 0_ $9o00_
Annual Waste Inventory 8W1 10 1850 6.00 0 $53,8

TOTAL , 3,23__••1__ A_,_,



NRC License #24-00513-32
May, 2011

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix B, Page B.13 of B.16

A3.135 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies required 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 Toots (per week) 15 $1 .000 $15,000
LSC Supplies (per sample) 15,000 $$ 115,000
Consumables (per week) 15 1 000 $15.000
TOTAL 1 1 1 $76,152



NRC License #24-00513-32
May, 2011

University of Missouri. Columbia
Decommissioning Fundlug Plan
Appendix B, Page B.34 of B.16

A.3.16 LABORATORY COSTS

If applicable, estimate costs for analyses to be performed by an independent third-party laboratory.

Actilty Quantity Unit Cost Total Item Cost
Sampling .....
Transport of Samples
Testing and Analysis ..
Other (specify)
TOTAL ... A. . ._



NRC License #724-00513-32
May, 2011

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

A.3.17 MISCELLANEOUS COSTS

Estimate any' other applicable costs,
Activity ....Total Cost

Dcnse-Fees (reciprocity) $2,000
Insurance (included In unit rates)
Taxes (included in unit rates)_....
Other (speciy)
TOTAL "$2,000



NRC License #24-00513-32
May, 2011

A.3.18 TOTAL DECOMMISSIONING COSTS

Uniersity of Missouri - Columba
Decommissioning Funding Plan
Appendix B, Page 8.16 of B-16

Enter the total costs reported In Tables A.3.13, A.3.14(a)-(o), 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) $62,680 3.3%
Decontamination and/or Dismantling of Radioactive Facility $699,588 36.6%
(From Table A.3.13)
Restoration of Contaminated Areas on Facility Grounds $5,972 0.3%
(From Table A.3.13) __,.
Final Radiation Survey (From Table A.3.13) $545,369 28.5%
Packing Material Costs (TOTAL from Table A.3.14(a)) $13,94. 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%
Equipment/Supply Costs (TOTAL from Table A.3.15) $76,152 4.0%
Laboratory Costs (TOTAL from Table A.3.16) ,$ 0 0.%
Miscellaneous Costs (TOTAL from Table A.3.17) $2,000 0.1%
SUBTOTAL $1,91,0432 100.00/a
25% Contingency $477,608 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $2,388,040 125.0%
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May, 2011 Deeondssulonfug Funding Plan

Appendix C, Page CW of C.16

A.3.4 FACILITY DESCRIPTION SUMMARY

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

T yes 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 description of where particular types ot
materials are used:
See DFP text.

Quantities of materials or waste accumulated before shipping or disposal
See DFP text.
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Ilanewr a~td kIwoure- cdomnbie
Dsowalsiusclo Funding Pim
Appendix r, Pap C.3 or C6

A.3.6 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS

Use this table to summarize relevant features of the facility. Copy and complete the table as necessary for each room, laborao or area.

Name of room, laboratory, or area: Area 1: Pickard Hall
'L e v e l o f C o n ta m in a tio n : M A R S -SIM C la s s 1 T ot al D i m e n si o n s

Component Number of Components Dimensions of Component (spedly units) T oots y units:

Glove Boxes ft

Fume Hoods Re,

Lab Benches it
Sinks 113

:Drains 10 3.75 38 W_ _

Floors I X1,600 33,800 fe

Lwsna 1 134,400 134,400 ie
Ceiling 1 33,600 33,600 "1_

Ventilatlon/Ductwork 7 60 420 _ _

Hot Cells __

E ulpment/Materisle I ....9, go 1113

Soil Piows ..... _ _ _

Storage Tanks _, _

Storage Areas 0t

Radwaste Areas _Ij

S c ra p R e c o v e r Ar e a s ..... .Wf_ _

Malntenance Sh op It'

E q u ip m e n t D e c o n A re a s .... . .. 0ft_

Other (specify) Roof 1 12,600 12.600 ft
2

other (specii:Q ....... __



NRC Lkteie47A4ML1-3
May, 21021

tlalwrdy of Minstarl- Cduambh
Dinuinmforf 7ftmis Pho

ArpedixC, PageC-3 fCdE

A3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Coni'd)

Name of room, labgraory, or area: Area 2: Schweltzer Hall
L e v e l o f C o n ta rr n ati o n : M A R S S IM C la s s 1 -T ot al D it n e n sl o n s

Component Number of Components Dimenslona of Component (epecIly units) (gpgdfy unb)

Glove Boxes fe
Fume Hoods 0t_

Lab Bench'•s 11

DraIns 2 3.76 8 ft3 I
Floors________ _ I 9,90 9,900 ft'

Walls 1 4,90 4,960 fo
'eilnf' 9,900 te
VentilationDuctwork 2 60 120 IP
Hot Calls ..... 0It'

Equtpment/Mt eals g61 96 96 ft3
Sol Plots f?=

Storage Tanks It'

Storage Areas ft
Radwaate Areas ft,
Screp Recovery Areas _t_

Maintenance Shop_
Eoipment Decon Areas N

3

Other (speoily) Roof 1 14,850 14,850 ft3

Other (specrly) ...... t?
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tUa1lwu1y ofMbsoud -Columble
YDmmkioa)"~oigf Foadug Plea

Appondbi C, Pop, CA ofC-16

A63,6 PLANNING AND PREPARATION
(Work Day.s

Estimate the number of wiidaYs. by speolfi tabor category. that will be reoured to complete Planning and 1)(61711l11101 aUtMOlaS Induds all labor cgtqorta,
hinChng Supervisog, Foreman, Craftsmei. TechnlCia, Healt Phystote, Laborer, Clerttal. ANd othMt 05 needed,

(6) HP73 or
(1) Prolect MW (1) lIPSor il) Healthi (1) Draftsmean

Advinly ort11)spruotrj Ioea Pl~ditator (1) of(2) (6) Laborer Clerca
Engineer V(orma Shipper Equipmtent

_____________________________________ ________________ Operators ____ ____

Pr0aetfr 5t D merittlon for R~egulatory Agencies 2 012 0 1
Submsndal ofDeoB Omiesorim Plant 20 10 10 20 10
'0evokipmail ofWo* Plans 10 6 6 10 0 5
procurwae ofvnajmuoment 4 4 0 0 0 1

of1a o pE 2 2 86 0
C1haralerten f adlolotcal Cotko Iinckplitro
wompling. soil and lalIngV wena~s, or groundvater analysis, 0 6 5 0 10 0 0

Other saedlvMobtdwtto 1 1 1 6 0
TOTALS 43 27 19 56 5 17
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A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACIUTY COMPONENTS
(Work Days)

clmuwmet tm nurnOe or wortrays, DY specific labor category, that Wilt be required tocn108CmleW c n ato rmdor dismuafing actMwls for each I

Name oR room, labortory, or wrea: PIckard Hall and S1 wetzWer Hall
Level of Contaminatlon: From background levels to above DCGLs

(1) Project Mgr (1) HP8 o (1) Health (1) Drallsman
Comtponan, Decon Method or (1) Structural (1) Foremnan Physicist or or (2) (6) Laborer Clerical

Engineer (1) Shipper Equilment
_________ ______.__.Operators ,

D__rains Removsp 40 30

1___ Sclule/Rem 80 60
Wails .. Remove/_l -20 15
e6Ines i0 45

Ventliatlornuctwork Remove/Hsup ....... _ 60 45
UlpmentiMaterlaM ____p_ __ _ 6 -

SeSl Plots Re oil _o0so 453@hw-eltzer Han I

Drains RemtO 16 1 12
eloors..... 8cabbL_ 40 30

Remove/Disp a 6
Pl anM s rne Aide 60 46

Hoof RomovtdDl _
Venfl atlorvmuctwork Remove/ausi 60 45E ulpmenlflMaterlals Sur/Remls I ____ ____ ____ 8 '6-

Sol) Plots Rom Soil 20 15
Othe)r (r-7pe74 w'7pp nQ .... o90

TTL 9_0 180o 90 540.-- 1O 90
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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.

(1) Projecl Mgr j ) Health (6) HPT'a or

Activity or (1) Structura ( or ( Py t (2) Draftsman or (6) Laborer Clerical
Engineer F (1) Shipper Operators

Restore Roof 10 10 10 60
Backfill Excavations 3 3 6 18

TOTALS 13 ' .3- 0 16 78 0_-'
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Decommissining Funding Plae

Appenidix C, Page C.7 d C.16

A,3.9 FINAL RADIATION SURVEY

(Work Dava)

Estimate theo number ol wovrk days, by specific labor category, that wil be required to condlict a Ainal radiation aurvey.

(1) PeOC~M (6) HPT's or (1)
(1)Prjet gr (I) HPS or Drftma orlt (2)Activty or (1) Structural 1) Phyaicls ltrit or (6 abn Clerical

Engineer Forera(6) Lulborar
Eng~~neer ~ (1) Shlipper Operators _____ ____

FS~eu _____ 2 2Suve Pckps ______ ______ ______ ______

S1mcureR
10 19 60 10 10 days

5 DaysN !~fl IR

Reor 3 Sf 1
_ _AL 40 1 97-i- -0 _2



NRC License #24-00513-32
May, 21)11
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Decommiasionlz'g ftuding Plan

Appendixl C, Page C.8 of C.%6

A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

Estimate the number ol work aays, by 3Pecifi labor category, that wAIl be Mq~ired to complete sheo stablization and long-term

(1) Project Mgr (1) Health (6) HPTs or

or(1) Strouctugra ((1) HP or (1) Physicist of (I) Draftsman or
EngineeroFor)rneru(1)aShipeern(2) Equipment (6) Laborer ClercalEngineer (1) Stlpper Operators

INone- 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

(1) Project Mgr (1) Health (6) HPT's or
Ta, sk or (1) Structural (1) HPS or (1) Phyalsl or (1) Draftsman or (6)

Foreman h ' (2) Equipment Laborer Clerical
Engineer (1) Shipper

Planning and Preparation 43 27 Is 56 6 17
(TOTALS from Table A.3.6) , 6
Decontamination and/or
Dismantling of Radioactive
Facility Components (Sum of 90 180 90 540 406 90
TOTALS from ail copies of
Table A.3,7) ,,
Restoration of Contaminated
Areas on Facility Grounds 13 13 0 16 78 0
(TOTALS trom Table A.3_.8) I_
Final Radiation Survey 40 19 3 97 0
(TOTALS from Table A.3.9) 4(____ _____97_0 2_
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A.3.10) -.- .-



NRC License #24.00513.32
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A.3.12 WORKER UNIT COST SCHEDULE

University of Missouri -Columbia
Decommislecing Funding Plan
Appendix C, Pale C.10 or C.16

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

(1) Project Ngr (1) Health (6) HPTs or

Labor Cost Component or (1)Structural (1)HPSor (1) Physicist or (6)
Foreman (1) Shipper (2) Equipment Laboref Clerical.Engineer 1Operators

Salary& F•Iln e Iear) $175000 $150•000 $135,000 $105,000 $65,000 $45000
Overhead Rate %/ 5.0o 50% 50/ 50% 50% 60%
Total Cost Per Year $262,500 $225,000 $202,500 $$157,500 97,500 $67,500
Uving ExpensesfP PD7/65' $181 $181 $181 $181 0 0.
Total Cost Per Work Oay $1,190 $1.046 $959 $788 $375 $260

Per Diem Rate: $129 per day.
a Based on 260 work days per year (e.g., 260).
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A.3.13 TOTAL LABOR COSTS BY MAJOR OECOMMISSIONING TASK

Unlwvrstty of MImpurt - Columbia
DecormlaationIng Funding Plan
Appendix C. Page C-11 of C.16

IMurply the estlrnated rk days for each speciio labor Category (from Table A.3,1 1) by the total cot per work day fo the corre lar
category (from Table A.3.12)f and enter the results In the table below. Then, add across all labor oatetorloe to determine ft total labor ools for each

(6) HPT's or
(1) Project Mgr (1) HPS or (1) Health (1) Draftsman Total Labor

or (1) Structural Physldst or or (2) (5) Laborer Clerical Cost
Eng)ne oe (1] Shipper Equipment

,_Operators
Plartnina and rgaation $51.179 128,242 $18 229 $44,037 $2,250 $4,41 1148,350
Decontamination or
Dlsmsnllng of Radloactlve $107,119 $188,277 $88,350 $424,039 $151,875 $23,305 $981,627
Facility Components
Reatoration of Gontarnnated
Areas on Facit5y Grounds $15.473 $1 3,598 $0 $12,582 $29,250 $0 $70,903

Final Radiation Survey $47,609 S19.a74 257876 $78.276 1 $5,712 $152360
Site Slablilzation and Long-
Term Survellance $0 so $_ _ -so so so s
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A.3,14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES

(Excluding Labor Costs)

(a) Packing Material Costa

University of MIssouri - Columbia
Deconmissioning Funding Plan
Appendix C, Page C.12 of C36

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

Waste Type Volume Number of Type of Unit Cost of Total Packaging Costs
W_______e__Type ___ Vo__ _e _ .Containers Containers Container

DAW/PPE 162 6 1 m' Sacks $80 $480
:Wood Floor, Roof 7680 3 Rented Seavan $2,000 $6,000
Soil, Slate 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 oosts per mile Oncluding truckload costs,
surcharges, and overweight ch res) by the total distance shipped.

Waste Type Number of Unit Cosf Surcharges Overweight Distance Total Shipping
Truckloads (Stmlts/bu'dcoad) ("S/ol) Charges(l,'me) Shipped (mlbsi Costs

DAW/PPE i 1 $3.5,0 0 0 600 _ _?., _ _0_

Wood Floor, Roof 3 $___3.50 0 0 600 $6,300
Soil, State and Rubble 15 $3.50 0 0 2000 $105,000

TOTAL 19 $113,400

(c) Waste Disposal Costs

Estimalo the volume of waste to be disposed. MulUply 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 ol waste.

Disposal Disposa Mass Surcharges Total Disposal
Waste Type Volume (1f/93bs) Unit Cost (b) (sit or CostsDsb_•/ o $ ntalner)

OAW/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 7980 105 537,900 2.00 0_$1,675_80

TOTAL 2,122 $2,400,840
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University of Missouri - Columbia
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Esttmate the quantity of equipment and supplies required 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) 3600 $8- $28,800
Instrumentation Rental (per week) 22 $2,000 $44,000
Misc Tools (per week) 22 $1,000 $22.000
Heavy Equipment Rental 18 $10,000 $180,000
Consumables (per week) 22 $1,000 $22,000
TOTAL $296,800



NRC License #24-00513-32
May, 2011

A.3.16 LABORATORY COSTS

University of Missouri - Columbia
Decommissioning Funding Plan
Appendix C, Page C.14 of C.16

If applicable, estlmate costs for analyses to be performed by an Independent third-party laboratory,

Activity Quantity Unit Cost Total Item Cost
Sampling Labor captured In remedlatlon / FSS
Transport of Samples 10 $500 $5,000
Testing and Analysis (gamma) 200 $150 $30,000
Testing and Analysis (alpha) 20 $300 $6,000
TOther (specifyiTOTAL 1 •'• , "- '$41,000
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Appendix C, Page C.15 of C.16

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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University of Missouri -Columbia
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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, an'• 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 $981,627 23.2%
(From Table A.3.13)
Restoration of Contaminated Areas on Facility Grounds $70,903 1.7%
(From Table A.3.13)
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%r/
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%
Laooratory Costs (TOTAL from Table A.3.16) $41,000 1.0%
Miscellaneous Costs (TOTAL from Table A.3.17) $4,000 0.1%
SUBTOTAL $4,2239,250 100.0%
25% Contingency $1,055,813 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $5,279,063 125.0%



Outdoor Facility
Cost Estimate Tables
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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 quantites 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 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 leatures of the lac•ity. Copy and complete the table as neoessary ior each room, labonukory, or area.

Name of room, laborsaLty or area: Area 1: Slnclair Farm
Level ol Contamination: MARSSIM Class 2 ... .....

Component Number of Components Dimensions of Component (specify units) Total Dimensions

Glove Boxes
Fume Hoods 43

Lab Benches _te

SinKs ft3

Drains It
3

Floora fIll
Waft __ _ '_, _'_.... ft

1

Ceiling le__________ I
VentRatorvDuctwork __It,

Hot Cells __
Equiprnent/Matedials fte

Soll Plots _f

Storage Tanks . ..... . .?-_....

Storage Areas I'll

Radwaste Areas f?Scrap RecoveryAreas, "',.....
Mainenance Shop ... fta

Equipment econ Areas.. ft
Other (specily) Lagoom 2 2 4 som
Other (specity) Impacted Grounds 1 100 100 acre
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A,3.5 NUMBER AND DIMBNSIONS OF FACILITY COMPONENTS (Coni'd)

Name of room, igabog, or area: Ara 2: Sou,,, Farm
Leve of Contaimination: . MARSSIM Class 2 .. .... n

Component Number of Components Dimensions of Component (specily units) Toa D nsi

Glove Boxes _f3
Fume Hoods 11:3
Lob Benches ft3

'Sires 11
E•a~ns ... ft
Floors 112

VantlelllorVDuctwork "ta
Hot Cells .... I

EquI ,pmenl/aterfa$ l ft3

Storage Tanks fe
Storage Areas .. to
Radwaste Areass It"
Scrap Recove" ,Areas l
Wa/ntenance Shlop R3... t
Equipment Decon Aes R3' "

1ther (spectty Burlal Shte 1 0.34 W$_4 acre
IOthe(r specMy inpacted Grounds .. 1 6 ... 5 acre
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A3.6 PLANNING AND PREPARATION

Esimtkae thle nrvinber of wofttays, by opecifi Wmbr category, that wig be requirod to coeepiet ptanrnng and preparation actinia. tn~.de &I tbW caliegatles,
inctuding Suporvlaor, Foreman rraftsmark Teo!Wndan, Helathi PflyelcltaL Laborr, Clericel, arni Morsi as needed,

- - (2) HPrs or --

Aziil 1) ProjaIMqr il IHFB o (1) Heami (1) Oraflsmea
or (I1I Structuralphscsor() oM )Lare Clf)

E~er (1) Foreman Ph "Ila E () u (2 () ate
Operatore _________

Proera alon of Documenetation kic -euaoyA1eoe 0 1 2 0 _____

w-soita of OcooommWaaor* Plan 2010 10 20 0
Davelom~nent al Work Plans I D 5 5 10 0
Procuremaofo Secial Equpmnt 4 4 0 0 0 1____
SlaIgITratvnkr 1 2 2 a
Chwaracerization of FladlolIcal Cornitfion (Irrckslwng
saapinng, so1 and taflra arMbla or groundwater analyst, 11 5 6 0 to 0 0
applicable)________________ ____

Other [Seoliy) Mobiketlor I I 1 80 0
TOTAL~S 63 27 58 so8 17
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K3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILITY COMPONENTS
(Work Days)

Eslimate the nwrbeiot workayby sepchifc FaWe category, that wil be raqulr~ato coro aetdecnarinallo w~g smsnening o1Mtllas or ec

Nae room, stborato, or ares: Outdoor Areas
Level of Contamination: From background levels to OCGLs

" ~(2) HPT's or

(1) Project Mgr (1 HPS or (1) Health (1) Draftsman
Compornnt Decon Method or (1) Structural (1) FIPS o Physicist or or (2) (2) LabDrer Cierktic

Engineer ()1) Shipper Equipment

Glove Boxes 
________

F"ume Hoods/ Hot Gels "'
Lab Benches__
Sinks ,,,_ _,_i

Floors
Wana ___ ________ ___
Celings ______ ______ ______

Venhlstion/Ductwork
Hot Calls

.. , _Di_ p_ .I_ -' 20 10

SIMag Tanks

Radwsle Aras8
Scrap Recovery/Areas .

Other -Tr uevin"0

ToTA, - 10 -5 20
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Appendix D, Page V.6 of D.16

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

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

(1) Project Mgr (1) Health (2) HPT's or

AGtivity or (1) Structural h1) HPS or (1) (1) Draftsman or (2) Laborer Clerical
Engineer Foreman (1) Shipper (2) Equipment

Operators

Grade Excavations 2 2 2 4

[OfAU; 0 20
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Appendix D, Page D.7 of D1l6

A3.9 FINAL RADIATION SURVEY

(work Days)

Estimate the number of work days, by speclfic labor category, that will be required to conduct a final radiatIon survey.

S1) Project Mgr a1) Health (2) HPT's or (1)

Activity (1) t lHPS or P cist or Draftsman or (2) (2) Laborer ClericalAngynSru (1) Foreman PtYs Equipment
Engineer (1) Shipper Operators

FSS Setup 5 2 2" 2
Surv Packages 5 2 2 2
Sols Surveys/Sampling 15 I5 30 30 15
Report 10 2 2 2

TOTALS 35 _19 2 36 30 1 21
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Appendix D, Page D.8 of D.16

A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

EsUrnate the number of work days, by specilic abor category, that will be required to complete site stabilization and Iong4erm
surveillance activitIes, .--

(1) Project Mgr (1) Health (2) HPT7s or

ActIvity or (1) Structural (1) HPS or (I) Physicist or (1) Draftsman or (2) Laborer Clera
Engineer Foreman (1) ShIpper (2) Equipment

Operators

None - Unrestricted Release

To0ALS 0 0. 0 o0
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Decosanissionlni; Funding Plan

Appendlz D, Page D.9 of .]i6

A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

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

(1) Project Mgr (1) HPS or (1) (1) HeaDt r (2) HPTsa or
ural Physicist or (2) Equipment (2) Laborer Clerical

Engineer Foreman (1) Shipper Opeataors

Planning and Preparation 43 27 19 56 6(TOTALS from Table A.3.6) 432195 ?
Decontamination and/or

Olamantling of Radioactive
Fadilty Components (Sum of 5 1O 5 20 10 5
TOTALS from all ooples 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 21
(TOTALS from Table A-3.9) 19 2 36 30
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A.3.1 0) .............
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A.3.12 WORKER UNIT COST SCHEDULE

UaIl'eritty of Milssouri - Columbia
Decomzug~lodVl Fuadlng Plan
Appendbi D, Pup V.10 at DJ

Estimate labor costs (including salary, fringe beanalts, and corporate overhead). Include a)) aproprlate labor ca'egof a, nding
Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed..,.

(1) Prole" Mgr (1) Health (2) HPTs or

or (1) Structuial (1) HPS or (1) 1hy r (1) Draftsman or (2) Laborer clericalEnborer o pForeman (s t or (2) EquipmentEngineer (I) Shipper (2)erator LboerCsri
Operators

Salary & Fringe ($A'ear) $175,000 . $160,000 $135,000 $105,000 $66,000 .$46,0
Overhead Rate (%) 50% 50% 50% 50% 50% 50%
Total Cost Per Year $262 500 $225,000 6202.500 $157,500 $97,500 $67,500
Living Exnses (PD'7/515 jit $181 $lei $181 0 0
Total Cost Per Work Day2  $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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Decommisnobatoo F~unwas Plan
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A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

Multipty the esimi.ed work days for each specific labor calegory (from Table A.3.111) by the total cost per worK day fo the corresponding labor
oatgory (grom Table A.312), and erter te resLuts In the tabie below. Then acid a roes al tbor calgo:'es to determlne the total tabor costi for eacrh

(2) HPT" or
(1) ProjectAM (1) HPS or (1) Heafth (1)Drit1 TDrafLtbor

Task or (1) Structural (1) F PhysIclot or or 12) (2) Laborer Clerical Tot 1

Engineer (1) Shipper Equipment

P=a 'nd Prýý on $51,179 $23,242 $18,229 $44,037 $22520 $4,413 $148,360
Decontramnation or
Dismantling of Radlolive $5,961 $10,480 $4,797 $15,727 $3,750 $1,298 $41,984
Facith Componernts
Restoraton of Contaminated
Areas on Facility Grounds $2,380 I2,092 $0 51573 51,500 SO $7.545
nal Radiation Suv - 668 $19,874 1,919 $%309 $11,250 $,452 $108,41

Site Stabillzatlon and Long-
Term S~urveillance so ssoooos
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A.3.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES

(Excluding Labor Costs)

(a) Packing Material Costs

University of Mbsouri - Columbia
DecemmLsloning Funding Plan
Appeadlz D, Page B.12 of D.16

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

Waste Type Volume (It3) Number of Type'of ... unit cost Of Total Packaging CostsContainers Containers Container

DAW/PPE 54 2 1 m3 Sacks $80 $160
Soil 1080 2 Rented Roll-Off 500 11000

TOTAL $1,160

(b) Shipping Costs ....
Estimate the number of truckloads of waste expected to re shipped. Multiply shipping costs per mile lnclucing truckload-costs,
surcharges, and Overweight ch as) by the total distance shipped. ._._.

Waste Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
_ ___________________ Truckloads (V$lmftuci•,mJad) imllb) Charaest5/mtvel Shipped (mil) Costa

DAWIPPE 1_ _ $3.50 0 _ _0 1 600 _ _-_$2,1oo
Soil 2 0 0 600 $4200

TOTAL 3 ,$86.00

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

Surcharges Total Disposal
Waste Type Disposae Density (lb/it3) Disposal Mass Unit Cost ($Ab) ($/0 or Costs

Volume (113) ______ 6.00~ $0contalner) _ osts

OAW/PPE .4 20 1.080 1 6.00 $ -- 6480
Soil 1080 90 97200 5.00 0 _480,000

TOTAL 54_____ $492,480



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

A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

University of Missouri -Columbia
Decommissioning Funding Plan
Appendix D, Page D.13 of D.16

Estimate the quantity of equipment and supplies required for decommissioning and multiply that quantity by the
aporopriate unit costs.

Equipment/Supplies Quantity Unit Cost Total Equipment/Supply Cost

Protective Clothing (per dress-out) 400 $8 $3,200
Instrumentation Rental (per week) 5 $2,000 $10,000
Misc Tools (per week) 5 $1,000 $5,000
Hea Equipment RentaJ 2 $10,000 $20,000
Consumables (per week) 5 $1000 $5,000
TOTAL i _ __ $43,200



NRC License #24.00513.32
May, 2011

University of Missouri - Columbia
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 item Cost
Sampling Labor ctured In remedlaton / 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

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

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



NRC License #24-00513-32
May, 2011

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

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
aoDrooriate cells below, and add then to obtain a subtotal. Add to the subtotal a contingency allowance In

TaskComponent Cost Percentage
Planning and Preparation (from Table A..313) $148,350 13.4%
Decontamination and/or Dismantling of Radioactive Facility $41,984 3.8%
(From Table A.3.13). . .

Restoration of Contaminated Areas on Facility Grounds $7545 0.7%
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)) $6300 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 $1,103,480 100.0%
25% Contingency $275,870 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE 1 $1,379,350 125.0%
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Office of the Vice Chancellor 319Jewe Hall
for Administrative Services Columbia, MO 65211-1250

ruorE (573) 882-4097
Univetsity of Missouri-Columbia ux' (573) 884-4847

June 1, 2011

TO: U.S. Nuclear Regulatory Commission
U.S. NRC Region IMl
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 operatibns
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
decommissioning to prevent delay of required activities,

A copy of the University'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,

Jacqu nKJoe
Vice Chancellor for Administrative Services

Attachment: As Stated

&N ZQUAL OflQRI¶.mTVADA Darmmom



70.010 General Execution of Corporate or Board Insa-uments I Collected Rules I Rules an... Page 1 of 2

University of Missouri System
COLUAMB I IAW CrrI [.OUA I ST-, LO

Chapter 70: Execution of Instruments

70.010 General Executio n of
Corporate or Board. Instruments
172.390, R.S.Mo, 1959; Bd. Min. 4-11-58, p. 12,512;.Amended 5-20-77, p. 37,690 and 3-28-

80, p. 38,100; Revised Bd. Min. 5-14-85; 1-21-98, Revised Bd. Min. 5-5-06.

A. All Instruments-All instruments affecting The Curators of the University of Missouri,

the Board of Curators of the University of Missouri, or the University generally shall be

executed on behalf thereof as provided In this seclion unless execution thereof shall

have otherwise been specifically provided for and directed by the Board.

B. Real Estate

1. Any of the lands donated.by the Atlantic & Pacific Railroad Company to the

Slate of Missouri by deed dated the sixteenth day of February, 1871, and all

other lands conveyed by corporations or individuals to the State of Missouri for

sale In aid of the state university, may be sold and conveyed by the board of

curators, and deeds of conveyance to same shall be executed by the president

of the board, signed by him, with the seal of the corporation attached thereto,

and attested by the secretary of the board; and provided further, that any

conveyances of such lands heretofore made by said board In accordance with

the provisions of this section shall divest the State of Missouri of all title to the

same and vest said title In the grantees, their heirs 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/her designee, with the corporate seal affixed, attested by the

Secretary.

C. All Contracts, Other Instruments and Agreements-All contracts and other

Instruments and agreements of The 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 thereof, the President of the University, the Vice President for Finance and

Administration, or such other officer as may be specifically designated by the Board,

and the corporate seal may be affixed, attested by the Secretary. The named officers

http://www.umsystem.edu/ums./rules/collected rules/business/ch7O/70.010 general execut.:. 5/31/2011



Attachment 2 - Various Schematics of Ductwork
for Pickard Hall (7 pages)
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Attachment 3a - Radiation Worker Training
Status report for Pickard Hall 55555 (1 page)



Name Start Last Training Training Date Training Due

AI ux Barker 12/14/09 RAD.•SAI •TY A,,I M. - RFI"RESI tIR 11/03/111 11/03/14

Amanda Malone) 09/12/11 INT]RO. 010T RAI1) SAF'I-1"Y A• M 1.I 09108/11 09/08/14

Antic Stanton 11104/11 INTIRO. TO R AD SAF'FTY AT IvMU 11/03/11 11/03114

Antone Pieiucci 08/28/12 INTRO. TO RAD SAPFTY A-MLI 08/22/12 08/22/15

I3arbara Smith 12114109 RAD) SAFH iY AT'Mt. RI-LS-LI 11/03/111 11/03/14

Li-and', lumnire 09/19/12 INIRO. 10AD A SAF", T'Y AT IU 09/18/12 09/18/15

Bruce Co% 12/14/09 RAI) SAFETY ATI MU - RER: S 1: H ER 11/03/111 11/03/14

Carol Gcislr 12/14/09 RAD SAF'IETY AT MU - REFRESHER 11/03/11 11/03/14

("ilh, Asbury 12/20/11 rN'l'RO. TO RAI) SAI[TTY AI M LU 12/20/11 12/20/14

Cathy Callawav 12/15/09 RA1) SAI'ITY AT MU - REFRESI I11R 11103/11 11/03/14

Chi 'stind Schappe 07/11/11 INTRO. TO RAAI) SA -:.IY Al I , J 09/12/11 09112/14

Chrii.•phci Rul'l 10104/11 INIRO. 1(1 RA,) SAFlETY A/I MU 10/01/11 10/01/14

I)anilLe Ujibbons 08/28/12 INTE`O. rO RA.,) SAF1:TY AT MLNI 08/22/12 08/22/15

I),evn I lu111ci 08128/12 INI'RO.TO It /\) S A I'.TY AT M1U 08/22/12 08/22/15

D)onna I)are 09/19/12 INTRO. 1' RAr) SAFETY A I MU 09/18112 09118/15

i':mam Casitro 09/24/12 INIRO. 10 RIAI.) SAFETY A\ MU 09/20112 09120/15

Gcorer S,.abo 12/15/09 INTRO TO RAI) SAFLIY AT IVML 09/12/11 09112/14

lames Vn E) ke 12/20/11 INTRO TO RAED SAFETY Al MU 12/20/11 12/20/14

Ic'trey Wilcox 12/14/09 RAD SAFElY AIMU" - R,.FTRESHER 11103111 1 1103114

.Jll ;wn I Iartkke' 02/07/11 INTRO. TO RAD SAFITY AT MlI 09/12/11 09/12/14

.lJoscphKidd 12/14/09 RAE) SAFETY A, ML. - RI:.RE'SILR 11/03/11 11/03/14

June Davis 11104111 INiRO. ITO [l.) SAFELTY AT MU 11/03/11 11103114

Kwhiatrine vlasc.ari 08/28112 INTRO.TO RAD SAI'.'TY ATM U 08122/12 08/22/15

Kathcrinc Iselin 08/28/12 INTRO. [0 RAE) SAFE.Y A 1 vLJ 08/22/112 08/22/15

Kothleen Slune 11/04/11• INTRO. TO ,A) SAFITY AT MU 08122/12 08/22/15

Kensvon R•ed 12/14/09 RAE) SA F-TY AT M L•I. - Rf1R FESH--R 11/03111 11/03/14

Krikton I Iarris 11/04/11• INTRO. TO RAD SAFI:TY AT MU 11/03/11 11/03/14

K isti, [-cc 12/14/09 RAE) SAII'Y AT MU - RFIRI-SI ELR 11/03/11 11103114

Kristin Schssaith 11/04111 INTRO. 10 RAD SAFETY AT MI 11/03111 11/03/14

Linda Garrison 12/20/11 INTRO.TO IRAI) SAFETY AT MU 12/20/11 12/20/14

I.t)ren/i I.,leppcr 02/07/11 INlRO. I0 RAED SAFI-lY A M.U 09112/11 09112/14

loiinda Rltnda 08128112 INT'RO. T[(RI) SAFIT-Y AI MI.) 08/22/12 08/22/15
Lucas Gabel 07/11/11 INTRO. TO RAI) SAIF"IY ,\T FMU 07/05/11 07105/14

Marcus Raulmnni 11104111 INTRO. '1 RAI) SAFETY A" MU 11/03/11 11103114

Mary Conley 11/04/11 IN'RO. TO RAE) SAIFTY Al MIU 10/25/11 10/25/14

Michael Ynnan 12/20/11 IN.RO. T1 RE)D SAFT:IY AT 10U 12120/11 12/20/14

Nan;, Alexander 11114111 INIRO 1O RAE) SAFETY AT MU 11103111 11/03/14

Norman Iattd 12/14/09 IN t'RO. TO RAED SA1"ETY Al M•U 09112/11 09/12/14

Paul Stebbing 12/14/09 RAD SAFEIl-Y AT MU - RI.RIE`:Si IER 11/03/11 11/03/14

Rebecca Pursley 08128/12 IN 'RO. 10 RAD SAFElY A'l MU 08/22/12 08/22/15

Rvan Johnson 09/12/11 INTRO.. 10 IAD SAFETY AT IMU 09/08/11 09/08/14

Sarnh Jones 11/04111 INTRO. TO RAED SAFETY Al MLU 11/03/11 11/03114

S.ralh William',s 08128112 IN'). TO RAI SAI.T'IY Ar MU 08/22/12 08/22/15

Shciby W'olfe 09/12/11 ADl) SAI"l'TY AT NILt - REI.RESI II-lt 11/03/11 11/03/14

Susan Langdon 051/25/11 IN I'RO. 1O RA-D SAF•IY AlI MU 11103111 11/03/14

Susan Lowrcy 12/27/1 1 INTRO. TO RAI) SAFlY AIl M.J 12/20/11 12/20/14

Wayne rvlchrhol'f 12/14/09 INTRO. TO RAD SAFETY AT MU 08/19/11 08119/14



Attachment 3b - Radiation Safety for new
Radiation Workers at MU (25 pages)



Radiation Safety

New Radiation Workers

Presented By

David

Burgess
1180oUM. 882- 7221 MUSSMUM

"Yes...I believe there is a question in the back."

There are no dumb qUestioris!!!
I

I
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Safety Responsibilities
Radiation Safe.ty Committee

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

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

a 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
v 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 Is a member of the RSC, and brings issues of compliance,
efficiency and safety to the committee for resolution

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

4



Safety Responsibilities
Authorized User
n Individuals authorized by the RSC to use radiation

producing equipment or possess radioactive material, and
supervise their use

m Responsible for compliance with all guidelines, policies,
and safety procedures set forth in MU's Radiation Safety
Manual and Broad scope License

n Supervisory person directly responsible for training and
safety in the lab

CAUTION Frequently used

DRINKINN
RADIOAC ITN"

MAtEIALI

is in radiation areas.

AUTHORIZED
PERSONNEL ONLY.

5



Iiii6ig". i&'&

ej
Restricted Area ,:

All matergil is "•4
to be attended or
locked up.

gr Unrestricted Area
.All.material, if not in-
lopked storage, mut. be
attended.

6



1'

Emergency Procedures

" Fire emergencies with radiation

" Medical emergencies with radiation
" Radiation only

" Laboratory contact personnel

" During business hours call Radiation Safety at
882-7221

" After hours call MU Police at 882-7201

7



X-

.i

NRC FORM 3 NOTICE TO EMPLOYEES

" Spells out rights as a Rad Worker
" Rights are listed in 10 CFR

* How to report a violation

" For MU 10 CFR , NRC License, and
NRC inspection can be viewed at the
Radiation Safety Office

8
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Definitions

Radioactivity
- That property of certain unstable

material where ionizing radiation
is spontaneously cmined

Contamination
- Deposition of radioactive

material in any place where it is
not desired, and particularly in
any place where its presence ma
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) I disintegration per second -

International Units (SI)

10
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HALF-LIFE
In 7 Half life Periods the

Radioactivity of the
Material Has Decayed

ACT to Less Than 1%
(mCi) 5

One 1 6.25 3.125

Half-life 1.56
Period . /0.78

1 2 3 4 5 6 7
TIME

DEFINITION: TIME FOR 1/2 THE ATOMS TO DECAY
AWAY

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

n Man Made Sources Collibliled
9 Total o y1d -1,i8ol

Studics (C] , !N tic) -(27ý) 300 111ment

C011SLImer Products 10
ýj Other 2

7'01'. 11, 4](111 "Wifile 326

L; NaWl'al SOUrces
u Radon _200
L 10 %% 11 B ody 41)

n still 2 6

La Farth 28
TOIAL Naturtil -294

12



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

M*I E~P C O0 kf

Eq..• ',. N. w..2%

36%! ,
Use to ,
be 11% .

2I4/201 .. /
2004 NCAP Aj.,.ol Ripoflnj ar4 "Pw.. R0.I- I. 4cClP Reporlt~o 60 06~0I0 ~.O, i.,/.o~.

NCRP Report No. 160, Ionizing Radiation
NCRP Report No. 160, Ionizing Radiation

Exposure of the Population of the United States

2006

Early 1980s

••l j Oc..p• tion wli Qca,.vl'onl I I•uLr•

induitnal (D.3 %

-. 7 E Conburi (2 4)0 . ...... . Co.n

M.dkM (48 %)
/

Early 19I04 2006
Co~ective effective damc
(PcMw..sv) 835.000 1.870.00D

E~fc" d•iv• per nr.viduai
in Ute U.S. poputelion ("n.v) 3.6 0.2

2%%,
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Radiation effects on the Cell

n 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

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.

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

14



Radiation
Exposure Limiits l For Occupatonally

(PART 19) l ' 'l 'ExpOSed Indj~idais
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AT MU we have new
Dosimetry New Dosimetry

by Mirion

ql ~IP

TLD - Thermoluminescent Dosimetry

Requirement of Dosimetry

" Adult Workers
- 10% of any applicable limit

* Declared Pregnant Workers

- 100 mrem over course of pregnancy

" Minors

- DDE of 100 mrem

- LDE of 150 mrem

- SDE of 500 mrem

* 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

17



Dosimetry Continued

" If you are assigned dosimtery from the university which is used to
monitor your work rclated 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.

" 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

u 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.

n 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 Whole Body Ring,_osmeter 7 Fetal Dosimeter
Measures-''. Whole body exposure Extrentty exposure IExpsure ta fetus
Is worn... On the torso between the On either hand under the At Ihe waist line

neck and waist gloves with the name
.facing the radiation source

I Can detect... 'X-rays & gamma rays X-rays & gamma rays

High energy beta emitters High energy beta emitters l

. . . . . . . . . . . . ..t .. .•..

- o.~
.. .. _ . ... --NOT Qt-ItA.L

Your official dose report is provided lAW 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.

19



MU Radiation Safety Program
2009 Annual Dose Data

10% 5,000mrem

Dose mrem Whole Body

Minimal 169
1-100 102

101-200

201-500 3
501-1000 1
1001-2000 0
2001-3000 0

Risk in Focus

CAUSE DAYS

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

DRIVING A SMALL 290
CAR

DRIVING A LARGE 145
CAR

AVERAGE EXPOSURE FROM NATURAL RADIATION 39

PARACHUTING 25

CONTINUOUS EXPOSURE TO 100 MREM/YR/ LIFE 10

SMOKE DETECTORS -9

SEAT BELTS -69

20
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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

23



DE CLMIM~fOS OF PLLCN,~c%

OMi M XS71W M ~f LXOY ClAA Mf.* i ~ r. U

10 CFR 20.1003 states:
A "...declared pregnant
woman means a woman
who has voluntarily
informed her employer, in
writing, of her pregnancy
and the estimated date of

conception."

500 mRem during
gestation period

C ontainers -.. . . ... . ............ . .. 1SContainers for solid radioactive waste.,;

24



Working in Pickari
" Do not disturb surfaces

" Call EHS if CF needs to makE
a repair or amendment that
will disturb a surface

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

" Posted areas (room17, 27,
12) are no eating drinking
areas

EHS: Contact 573-529-238

d- things to know
n Postings are on the rise
n Call EHS with questions

ta Direct questions form the
public to EHS or. Christian
Basi 2-4430

m 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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Page# I of 7UNIVERSITY OF MISSOURI - COLUMBIA
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:

INSPECTION DATE:
Willie M Crawford
01/07/2013

AU NUMBER: 55555

RISK CATEGORY:

INSPECTION CONTACT(S):

EXPIRATION DATE: 01/12/2013

ROOM(S) AND BUILDING:
106 stage PICKARD HALL

12 PICKARD HALL

12A PICKARD HALL

13 PICKARD HALL

15 PICKARD HALL
17 PICKARD HALL

17A PICKARD HALL

I B PICKARD HALL

I st 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

COOOC hall PICKARD HALL

C10I-Ciel PICKARD HALL

Feeder ST PICKARD HALL

Inactive Room

Donna Dare

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

C. iS] Radionuclide Waste Disposal

E. [S) Radlonuclide Use and Storage

G. [S] Training

B. [S] Survey Documentation

D. iS] Posting and Labeling

F. iS] Safety and Prudent Practice

H. [N] Other Inspection Items:

1. IS] Performance Based Evaluations(s)

J. iS] 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.

Overall Inspection Results:

Deficiencies Found:

None.

Satisfactory

EHS / RSO 8(07/96) H



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 -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.

Comments and Recommendations:
This inspection is conducted to ensure the radiation safety group regularly reviews Pickard Hall for radiation 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/dritling 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 with the potential to disturb building 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

Assigned liP Review Comments(optional):

Report Date; 01/10/2013 Inspected By: ary Aldrich Assigned H-IP: Mary Aldrich

ElHS / RSO 8(07/96) H



Page:12ot.•
UNIVERSITY OF MiSSOURI

RADIATION AND AREA CONTAMINATION SURVEY
Room & Building: Pickard Floor I Authorized User: RSO Aulhorization M .55

OfYRE0S

TO1 OPEN " "NDOWS CL.OSED
MEPZ TO BELOW '

u ~ ~ ~ SEWNAA N-
"---W .,l':g 1-- FTICE fig~fl no I 1 N LEC

FOCAE OPE Up __ L__01 h~EOL"IiA~ T eELOW A.
FOL 2t0

D ... ..- - "..."']r= r.•. _-•

7 m otA '__ LJF..13 (•'k 34 ccRO IP ~ H .7 Y

omt -IO 1c9
E- D

S 4FACULTY 150 CORR COSD

27 52 40 3c l 40 A 52 40 .

38 20 4 38 II 4o€ •z * POSTINGS ARE LOCATED AT:
28 2 40 38 10 40 A wall 106 C ceiling access

00 58 40 40 10 40 B lecture base 106 D ceiling access21 I sa E ceiling access

23 50 40

332 "E.o 33CLLR

34 
01 

44 _ _

38 0W S 40

Iflnt.,VT'nt: LI. tlr~n MNJ 14C: S1; 02302 Cat Clajp 1018)12: MNiN l2..5?;20494,4 el Dale: 10/3/12 Inhtojlm,,t: Garmeu 0000

dNOTE: locations are generally In corners, dead center Loorways or reproducabllty. Classes In session, therefore several areas were not attempted.
0 Dose rate meisurements only at thIs 0.ion np:. pe :esv conduaed In outdoor lreas.

Stey perorm d .. . 2 _ 100 , d, HP b a/ gsSta

Y:ARSS\RSS Survey Rooms (MAPS)\Pickard\lnspection maps for Pickard all floors 1.2013.xlsx



q/q4
University of Missouri-Columbia

G-5000W Standard Four Activity Analysis Report
Machine Name: PEPPER MILL 2
USER ID: RSO

Group DaterTime2013/01/07 13:01:33.00
System Serial #: 2000-120399

Sample
Position

Sample
Ident

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

wUpe
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test

Sample Elapsed
Type Count

Time
AutoBkg ABG 1 Min 0 Sec
tamination_E' 1 Min 0 Sec
tamination_E" 1 Min 0 Sec
tamination E, 1 Min 0 Sec
taminatlon_E, I Min 0 Sec
taminatbon_E- 1 Min 0 Sec
tamination E, 1 Min 0 Sec
taminatlonE- 1 Min 0 Sec
tamination E, 1 Min 0 Sec
tamination E' 1 Min 0 Sec
tamInationE, 1 Min 0 Sec
tamination_E' 1 Min 0 Sec
lamination_E- 1 Min 0 Sec
tamination_E 1 Min 0 Sec
taminatlon_E' 1 Min 0 Sec
tamination_E 1 Min 0 Sec

Alpha
Counts

Alpha Beta Beta Gamma Gamma
DPM Counts DPM Counts DPM...

1
0
0
0
0
I

0
0
2

0

00
0
0
I

1.00
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4.034
0.0
0.0
0.0
0.0
0.0
0.0
0.0

26
33
20
24
18
22
26
25
33
19
20
30
18
24
32
23

26.0
52.239

0.0
0.0
0.0
0.0
0.0
0.0

52.Z39~

0.0.

0.0

44.776
: 0.0 ;

207 207.0
215 .50.0

203 0.0
197 0.0
199 0.0
207 0,0
224 106.25
207 0.0
199 0.0
240 206.25
206t 0

18 , " .0.0
213.- C3 (X- 7.5
185 0.0

arts DPM

': 3..

S'.3

;j. 0

U'"i
206 ý5'

p0.0

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974.4100 Website www.gammaproducte.com'

Page 1 Report Generated on: 01107/2013 GSOODWANAL4.RPT ver 3.0



5/7
University of Missouri-Columbia

G-5000W Standard Four Activity Analysis Report
Machine Name: PEPPER MILL 2 Group DaterTime2013101107 16:31:08.00
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

Time ... ...___"__ ___
BKG AutoBkg ABG 1 Min 0 Sec 0 0.0 22 22.0 218 218.0

10 wipe test taminatlon E" 1 Min 0 Sec 0 0.0 19 0.0 228 62.5

o. .

.. .. : . :• •f,,o t

" ,•" 0800

• " " t',:t
: r; A GRMnrna

UPM

Collected By: Date:_--

Approved BY: Date:_

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974-4100 Website www.gammaproductsacom

Page I Report Generated on: 01/0712013 G5000WANAL4.RPT Yer 3.0



Pate: ý of I7
UNIVERSITY OF MISSOURI

RADIATION AND AREA CONTAMINATION SURVEY
Room & Building: Pkikard Floor 2 Authorized User. RSO Authorization :5555

SYORA CE 5200 215A
r GALLERY 203 _A _--_-----_--

1' 8 204 = - . ,
.- ... TRA..oCA

S202 

AE
ESCAPE "'• PRr "CA E GALLERY P T CR OR W lAxD¶MNG

,. C200A 201A ON (IRY
I' -~ 214j

GALLERY
m'7 1 I RORW - EXHIBIT,,

209 TO STOO 'RS AGE L _.. J

ILXI1 71C1o
- • . .. . '.2,-i l,. -- . t----

GALLERY c: CASE'

Not To Scale
Radiation Survey Denotes Location Contamination Survey Denotes Location

0 Dose rates less than 0.03 mR/hf, except: 8, 23 0 Removable activity less than:
Surveys performed with GM and MN 192. 200 dpm/IOOcm2 beta/gamma

Ibr corm ./ U uu/h corn 20 dpm/D00cm2 alpha
1 15 40 11 22 do 21 20 40

2 3A 40 12 20 40 22 21 40

SZ 40 13 12 do 2314•0o 30 POSTINGS ARE LOCATED AT:
4 1$ 40 14 17 40 24 13 4o A ladder to attic
5 30 so 15 12 .0 25 is 40 9 wall 205

6 4A 50 10 is 40 C wall 206
7 20 40 17 59 40 D wall 213

8 !4 60 18 11 40

1 16 40 20 19 40

ID 1 40 20 ia 40

inslmtwuol:Ludum MN 14C, SN 92302 Cat Dole, I0/AW12 MN: 192. SN 294944 Cat Date: 10312 IInsuunt 01lmmi 5000

NOTES! locationsare generally In comers, dead center doorways for rfproducabflty. 18 Is dead Center of the walls, 23 Is on a marked area ofwall. 25 is at Ildder

survey po0nt moved lower on wall below sign tor higher reatin,•, to? rm p,90 mR/hr readin In November 2012 (closer to signl

Date,* r7 9 R/hrn~ rea in In November 20120 (clse t sgn



University of Missouri-Columbia U
G-5000W Standard Four Activity Analysis Report

Machine Name: PEPPER MILL 2
USER ID: RSO

Group Date/Time2013101/09 08:25:38.00
System Serial #: 2000-120399

Sample Sample
Position Ident

2 BKG
2 wipe test
3 wipe test
4 wipe test
5 wipe test
7 wipe test
7 wipe test
9 wipe test
9 wipe test

10 wipe test
11 wipe test
12 wipe test
13 wipe test
14 wipe test
15 wipe test
16 wipe test
17 wipe test
18 wipe test
19 wipe test
20 wipe test
21 wipe test
22 wipe test
23 wipe test
24 wipe test
25 wipe test
26 wipe test

Sample Elapsed Alpha
Type Count Counts

Time
AutoBkg ABG 1 Min 0 Sec 5
taminationuE, 1 Min 0 Sec 2
taminationE' 1 Min 0 Sec 0
taminatlonE' i Min 0 Sec 0
taminationE' 1 Min 0 Sec 0
taminatlon E' 1 Min 0 Sec 0
laminationE- 1 Min 0 Sec 0
lamination E, 1 Min 0 Sec 0
lamination E, 1 Min 0 Sec 0
taminationE- 1 Min 0 Sec 0
lamination E- 1 Min 0 Sec I
taminationE' I Min 0 Sec 0
taminationE' 1 Min 0 Sec 1
lamination E- 1 Min 0 Sec 0
taminatIonE, 1 Min 0 Sec 0
lamination E, 1 Min 0 Sec 0
laminationE' I Min 0 Sec I
laminationE, 1 Min 0 Sec 0
lamination E- 1 Min 0 Sec 0
taminationE 1 Mlin 0 Sec 0
lamination E, 1 Min 0 Sec 0
tamination_E 1 Min 0 Sec 1
lamination E- I Min 0 Sec 0
tamination E- I Min 0 Sec 0
tamination E- 1 Min 0 Sec 0
tamination E, 1 Min 0 Sec 0

Alpha Beta
DPM Counts
5.0 

35
0.0 20
0.0 33
0.0 18
0.0 26
0.0 31
0.0 21
0,0 24
0.0 22
0.0 24
0.0 24
0.0 19
0.0 24
0.0 31
0.0 25
0.0 17
0.0 16
0.0 15
0.0 21
0.0 30
0.0 21
0.0 19
0.0 19
0.0 19
0.0 18
0.0 15

Beta Gamma
DPM Counts

350
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
'0,0.0.0
0.0'
0.0
0.0
0.0
0.00.0
0.0
0.0

211

223
209
184
220
224
219
228
216
242
212
206
229
215
194
218
218
212

196
212
195
209
212
222
212

Gamma
DPM"

211.0
75.0
0.0
0.0

56.25
81.25
'50.0
106.25
31.25
193.75

;5.0..10.0

43.75
43.75

6.25

.00

68.75
(f.25'

SOC. 0

31.25

E, 25
L ..

* 47-.7v

43.7

I Collected By: .. .... L.L.Approved BY: Date:__

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974.4100 Website www.gammaproducts.com

Page I Report Generated on: 0110912013 GSOOOWANAL4.RPT ver 3.0



University of Missouri - Columbia Environmental Health & Safety Radiation S fety Office
Authorization Inspection Check List

(Heading Boxes: S- Satisfactory, U - Unsatisfactory, N- Not Applicable. Numbered Items: Check deficient Cu

Authorized User: ~4A AJLOd AU# •

Building: Rooms:

Receipt, Inventory and Transfer
1. Radionuclide Shipment Receipt Log Incomplete
2. Use of radionuclides inadequately recorded

_ 3. Inventory records incorrect / incomplete

4. Transfer(s) performed improperly

[] 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. Isotope equipment/containers/storage unlabeled

,iere-nqaed Vvainatinn

Survey Meter and Survey Documentation
5. Survey Meter Functional 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 survey 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

W 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

14. Improper disposal of waste
A. Sink disposal
B. In Bio/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.

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 won In lab

29. Assigned dosimetry not properly worn

[I Training

30. AU, RW. AW training adequate and timely

Other Inspection Items

31-

d comments on the back of thNs form)

Lstndts- (CIRCLE ONE)T m I I I

E

I: A B C D

,'5

Data
'3

[] Initial Survey Results
32. Exposure rate in excess of Table 3

33. Removable contamination in excess of Table 2

DIe MaPLUM nyl[Tworm or IEl~lkwWi lI

6a review.

nee Level Date: Iam Vol Dals I L

REvision 02=2008



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



Designer and Monutoctwer LUDLUM MEASUREMENTS, INC.Of 5D1 Oak Struet C 231 Sam Raybum Parkway
Sclentific and Indvshriol CERTIFICATE OF CALIBRATION 325-235-5494 656-.7042lnslnjmenls

Sweetwaler. TX 79550. U.SA. Lenoir City. TN 37771, U.SA.

CUSTOMER UNIV OF MISSOURI ENV HEALTH ORDER NO. _ 20208275

tudlum measurements. Inc. Model 192L/ 4 c-O Ž Serial No. ZAY' 9W
,___.__...... Model efl-- ____- Serial NO. _ _ _ _

Cal. Dole . 3-0,.!_.1 Col Due Doe, . Cal. IntervalI.__ g Melertce . •22,333
Check mark Rfopplies to applicable Instr. and/or detector lAW mfg. spec. T. 5 -F RH _ 3 % All 704.8 mm Hg

New Instrument Instrument Received [] Within Toler. -110% • 10-20% [] Out of Tol. C] Requiring Repair C Olher-See comments

Mechanical ck. [ Meter Zeroed [ Background Subtract E] Input Sens. Linearity
[' F/S Resp. ck [' Reset ck. [ Window Operation C Geotropism
I• AudIo ck. Alarm Setting ck. Wr Bart. ck. (MIn. Volt) 2-VDC
C Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. jtollbroled In accordance with LMI SOP 14.9 rev 02/07/97.

Threshold mV
Instrument Volt Set 66'O - V Input Sens. .__. mV Del. Oper.___6. V of 0/0 mV Dial Ratio- i=, m

Q] HV Readout (2 points) Re./inst. ,' /_ Vq, _ V Ret./Inst. I. , 1 -.. V

COMMENTS:
klarm is range dependent. (alarm set to full scale).

Garraa Calbration: GM detDlors posttgoe peri• dcular to susa exrcept or M 4-9 In which the front of =1110 faces&".

REFERENCE INSTRUMENT RECD INSTRUMENT
RANGE/MVILTIPL!ER CAL. POINT "AS FOUND READING" METER READING*xlO00 . AgOQ~uRhr. _... •,-x1000 1000 WR/hr -- ,

_ 400 uR/hr= zg,',g _L.
_10XL0,_O uR/hr _ _- if/4xlO 02.•~ p

.xlO = PcamrnX11024&O cpm,

x-l.. a Y " cpm/

U y o2__ _ R s r c

• Uncertanly within st I• Cr.F within ± 20• .XL2J Range(s) Calibrated Electron'lcoity

REFERENCE
CAL. POINT

Digital
Readout .4 ._ -

INSTRUMENT
RECEIVED

INSTRUMENT
METER READING'

REFERENCE
CAL, POINT

INSTRUMENT
RECEIVED

INSTRUMENT
MEIER READING'

Luvdlum Mmosuroments. W. coalfoei hot the above brstrtwneon has b•on covifatod by standards tracoaoice to the NoIIonal Instltxle of Standards and • chnoflo. 0' to the caob'at fo its of
Wtho' Inernaltlonot Sltnd•r•d Orgatrt•oz•o members,. o have boen de&4ed from occoplad vauts of nctl'd pbycci consto'h or have been derived by the rtio typ of caibr•otion IcriquoL
the catlioflon syst .m conform; to the eqqorements of ANSINCSL Zl540.1-1994 a ANSI N323-1978 Stale of Texas CoaIblion License No. LO- 1963

Reference Instruments and/or Sources: Cos9 [!1280o 72o 0734 [:728 C111 C1616 E]1196 C5105 0s577cO -s7l9Co
:160646 [170897 L173410 OE551s CE552 CGcj12 C MW6 [-S-394 CIS-1054 C T-30.4 CIT879 C T10081 0110M82 CEIY982
C Atpha S/N _] Beta S/N _- Other

1SO0 S/N 38120 C3 Oscilloscope S/N.. __ MultimeterS/.. 842601 31

Calibrated By: - i'srr-m r. - - Dote j#4

Reviewedusr 9- LA- f ///JA z, Date i ec:
This ceriflcale malt not be repiod,'ced except in trull, xwlhou Ithe wsMien approval of LUdum MSCSeOMentl, Inc. AC iritl [I Posted DIecldc {HI-Pot) ard Continuity.Tenl C ad
foru.Mc22A Oi./t2I2O2 page --o-I~- ____________tg: i



III" Designer and Manufacturer
of

Scientific and Industrial
fInstruments

CI.TOMER UNIV OF MISSOURI

LUDLUM MEASUREMENTS, INC.
501 Oik Street - 231 Sam Raybum Parkway

CER TIFICA TE OF CALIBRA TION. 32 5-2-5494 865-27M.89e2
Sweetwater, TX 79556. U.SA. Lenoir Cty, TN 37771, U.S.A.

ORDER NO, 20204392/380793

Ludlum Measurements, Inc. Model 90P Serial No. .Z.5 9Z'7

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 lAW mfg. spec. T. 76 'F RH 44 % Aft . 698.8 mm Hg

C] New Instrument Instrument Received 0] Within Toler. +-10% 1] 0-20% [] Out of Tol. 'Requiring Repair E] Other-See comments

[ Mechanical ck. Meter Zeroed C] Background Subtract C] Input Sens. Linearity
El F/S Rasp. ck [ Reset ck. C] Window Operation '- Geotropism
[. Audio ck. C Alarm Setting ck. _ Batt. ck. (Min. Volt) 7.2 VDC
C] Calibrated In accordance with LMI SOP 14.8 rev 12/05/89. "Calibraled in accordance with LMI SOP 14.9 rev 02(07/97.

Threshold mV
Instrument Volt Set V Input Sens. __ mV Det. Oper. V at ..... . mV Dial Ratio =

rn MV Readout (2 points) Ref/Inst. V Ref./Inst. V

COMMENTS:
Instrument i.s 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 perpendicular to source except for M 44-9 in which the front of probe faces source

S) REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

A u t o 4 R / h r -1 Y_. 0 2 I t
Auto 1 R hr - - _. __

400 mR/hr NW._ _A,

100 mRlhr "_.7 .1

40 mR/hr __._ _

10 mR/hr __.__q I
4 mR/hr 4-M j
1 mRAnr I._. 1

400 PjR/hr 40 4A,,
100 pR/hr 4__ _ __ I

'Uncertainty within 1 10% C.F. within ± 20% Range(s) Calibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT. RECEIVED METER READING' CAL. POINT RECEIVED METER READING'

Digital Log
Readout Scale

Ludlum Measurelmentl. Inc eioifieo, tlel litte above inatrfmlenl hals been Calulbted by slandwa• I•reaelale t0 ihe Nolional Institute of Srtadards and Techrnoogy. Or toa ficllbration facillies of
other Irdenoawnall Sltndard. Organication mnemnbers, or hove been derived from accepted valvoe of nalitee physical constanti or lree been derived by t ratio type of caulinfton rlechniqueO.
The calibralon eymoun conlonna to the tqwrWmet of ANSyNCSL Z540. 1-1994 and ANSI N323-1975 State of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources: [5059 [•eo 0C]720 C]734 E]761 [111131 C]1516e -[169e 05105 Iio 5717C0 [-'5719CO
[]6O646 e .70897 11173410 C]E551 -]E552 .JG112 -]M565 []S-394 C]S-1054[-]T-304 C"T879]lT10081 C]Tt0082 r-Y982

C]Alpha SIN _] Beta S/N _] Other

m 500 S/N _ C] Oscilloscope S/N W Muhlmeter S/N 15060230

Calibrated BY: -n..... Date 1-CPILZ

Reviewed By: V\ - Date Z_4_0_1].

This canllrlcato Shlu not be relop duced except in ful. w iiA the wrrf n 8ppro.ne Ldim Meuaurenu . Inm
FORM C22A 06112 12 P P I r _fof _ . AC Inst. [] Passed Dielectric (Hi-Pot) and Continuity Test

Only E] FaJled: J



UNIVERSITY OF MISSOURI - COLUMBIA
RADIATION SAFETY OFFICE

SURVEY INSTRUMENT CALIBRATION SHEET
., - ..... .. .. ... .,--------. .̂ ,-. ,- .,

EFIC;IEII:NCIE-S IN TIo
User:

Building:

Room:

Manufacture:

Model:

Serial No.:

Shield:

Probe:

RSO

8 RPDB

Mary

LUDLUM

Model 14C

92302

Fixed

Instrument
Background: 0.015 mRJHr

50 CPM

Measured
C-14 @ 1 cm:
IPL, # 1094-21
Sl-32 @ 1 cm:
IPL,# 548-6

Interpolated

S-35 @ 1 cm:
P-32 @ 1 cm:
P-33 @ 1 cm:
Ca-45 @ 1cm:
Tc-99 @ 1cm:
CI-36 @ Icm:

GROSS CPM
D-14 @ 1 cm:
SI-32 90 1 cm:

1.47

23.11

2.1
23.1
5.7
6.0
7.2

15.2

8500
24000

44-9 & Internal Window Facing Beam Port

Us-137 Calibrator, Model: 28-GA, SN: 5071

CALIBRATION ATTENUATOR DISTANCE SCALE INSTRUMENT POINT AVERAGE
POINTS cm X RESPONSE CORRECTION CORRECTION
mR/hr mRihr FACTORS FACTORS

0.05 X2000 1'38 " _0.1 _ _0.0_ 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 Is 1,00 1.00
50 X2 ' __145' 100 so 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 mRPhr Battery Check: OK

Comments: Do not use Xioo0 O

Signature 1018/2012

EHS/RS010(6/97)



I SOURCE CK: 7.00 mR/hr
Calibrated: 10/812012

Do not use Xl000 setting.

USER: RSO P-32 Eff (%): 23.1
INSTRUMENT: LUDLUM MOD 3 C-14 Eff (%): 1.5
SERIAL # (sn): 92302 Cs-1 37 sn: 5071
WINDOW: Flxed GEOMETRY: II
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: DUE DATE: 10/8/2013

EHS/RS010(6/97)



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



Attachment 1- Pickard Hall Radon Monitoring Results
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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: I OF 3
REVISION No. 2

CHAIN-OF-CUSTODY

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 materi in
experimentation or testing, when the validity of the corresponding data or ru pends
on maintaining accurate identification and traceability of the items.

3.0 INSTRUCTIONS

3.1 Periodic surveillances shall be performed by the Projectr to ensure that item
control and identification comply with the following require S.

Sample Preservation Ss b
3.1.1 The Sampling Technician shall ensure that sa ill be properly prepared for

transportation to the laboratory by re rigetion and chemical preservation, if
necessary. The Sample Technician sh ,,erify that the laboratory providing sample
containers has added any necess mi al preservatives to the seated containers
provided.

Container Label
3.1.2 The Sampling Techni.h t'ensure that all sample container lids will be sealed

with tape and a lab e firmly attached to the container side (not lid). The
following informati be legibly and indelibly written on the label:

\V* Facilj~,* Faci or ell and sample location number (if applicable);
S•ling date;

a pling time; and
$gOample collector's initials.

S e ipment
S33The Sampling Technician shall ensure that the following packaging and labeling

,,' requirements for nonhazardous sample materials are appropriate for shipping:

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

- Sample collector's name, address, and telephone number;
- Laboratory's name, address, and telephone number;



CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL
QAP 8.2
PAGE: 20I 3
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
uncertain, the samples will be appropriately labeled and will be trali
sampling personnel directly to the analytical facility or wiUl be sh 13
carrier licensed to transport hazardous materials.

a

Sampling Records
3.1.4 The Sampling Technician shall ensure that detailed rei

sampling. These records will include the information lj
Iiaintained during
applicable:

* Sample location (facility name);
* Sample identification (location or bo;n r and sample number);
* Sample location map or detailed sketch
* Date and time of sampling;
* Sampling method;
• Field observation of

- Sample appearance, &
- Sample odor,

9 Weather conditions-
* Sampler's identi ti ; and
* Any other s n•- iformation.

Chain-of-Custody
3.1.5 The Samp m hnician shall ensure that the chain-of custody measures are

followe_•y%•'wdllish a written record concerning sample custody during movement
betw e ampling site and the testing laboratory. Each shipping container will
ba"• hain-of-custody form (see example Exhibit 1) completed by the site

rla personnel packing the samples. The chain-of-custody form for each
.,ainer will be completed in triplicate and sealed in the container. One copy of

Q 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.

3 All completed sampling documentation (log books, etc.) and chain-of-custody records shall
be processed as quality assurance records



CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL
QAJ 8.2
PAGE: 3 OF 3
REVISION No. 2

CIIAIN.OF-CUSTODY

4.0 EXHIBITS

1. Chain of Custody Form (Example)

6



CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL
QAP 8.2, Exhibit I
PAGE: I OF I
REVISION No. 2

CHAIN-OF-CUSTODY
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Attachment 8 - Sanitary and Storm Sewer line
GIS Map for servicing Pickard (1 page)
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Office of the Vice Cha..cellor Jesse HaU

for Administrative Services Colubi, MO 6S211-12 S
PHONE 573-882-4097

University of Missouri--Colwnbia rmx 573-884-4847

September 14, 2011

NRC Region III Enforcement/Investigations Officer
U.S. Nuclear Regulatory Commission, Region III
2443 Warrenville Road
Suite 210
Lisle, IL 60532-4352

RE: Request for Information: Tracking Number 11-A-0054

The enclosed information was prepared in response to the NRC Request for Information dated August
15, 2011.

We have completed an evaluation of the concerns contained in the Request for Information and believe
we have fully responded to the questions asked.

If additional information is needed or further clarification needs to be provided, please contact us.

Si --

ac . Jones ~

Vice Chancellor
Administrative Services

DimS's ONLY ONw Mmozu

C/@



Response to the NRC Requests for Information

Tracking -Number 11-A-0054

The following information has been prepared by the University of Missouri in response to the Nuclear

Regulatory Commission (NRC) Request for Information, Tracking Number 11-A-0054, dated August 15,

2011.

Detail 1:

An Individual Is concerned that the whole body dosimetry provided to members of the museum staff In

Pickard Hall Is not being used correctly to accurately measure the dose received while working in the

museum. Specifically, the staff have not been instructed where to store the dosimeter while not

working In the building. For example, some staff takes the dosimeter home and some leave the

dosimeter within the building when they leave the museum.

The University does not agree that this Is a well-founded concern and suspects a misunderstanding on

the lndMdual's part.

The Radiation Safety Office (RS Office) has been monitoring members (currently 22 - see Attachment

A - "PIckard Hall Staff and Faculty Dose Records') of the Pickard Hall Faculty and Staff (PHF&S) since

January of 2010. The University has also provided Radiation Worker (RW) training to these Indivduals
as part of our program for Issuing dosimetry. This training "Introduction to Radiation Safetym, Initially

conducted In December of 2009, Included Instruction among other topics on how to wear and store

dosimeters with an emphasis of not storing the dosimeters near sources of radiation.
Recommendations for storing the dosimeter In or near the work station or storage location are

provided during this training, but specific direction on exact location for storage is normally not given

to provide for the different options and preferences of storage of dosimeters by users (e.g., desks or

racks.)

The assigned Health Physicist (HP) who works directly with the PHF&S and provides RW training has

attested that the storage of dosimeters was covered In the Initial training. Additionally, the Radiation
Safety Officer (RSO) and his staff have not observed improper storage methods or practices during

visits to the building or during routine Radiation Safety (IRS) Inspections. In fact, during those visits

different P.5 Inspectors have observed that dosimeters have been stored near the indIvlduai's work
station or on their desk with only one exception. One monitored PHF&S member specifically
requested to take her dosimeter home in Nleu of storing It on her desk as she had concerns about

losing it. She explained that she felt she could keep better track of It by taking It home with her and

we granted her that permission. Currently we have made other arrangements with her to store her



dosimeter at work In her mailbox, but not at her desk so she will not feel the need to take her

dosimeter home.

However, to ensure that there Is a clear understanding of how to store dosimetry, the MSO and

assigned HP for the PHF&S recently conducted "Radiation In-Service training (last few weeks)

emphasizing the proper storage of dosimeters while not In use, as well as other topics This emphasis

on directions on how to wear and store doslmetry will also be part of future training of all new

PHF&S. See Attachment B - 'Radiation Safety Training Outline and Records" for confirmation that

both initial and recent follow-up and focused RS in-Service training has been conducted.

In addition the RS Office recently conducted a random survey of several members of PHF&S to

determine the understanding of various concerns related to the use of dosimetry with the following

results;

* Number of staff members observed wearing dosimetty appropriately: 12/12
" Number of staff members observed storing dosimetry appropriately: 12/12

" Number of staff who correctly explained how to wear dosimetry: 12/12

* Number ofstaff who correctly exploined how to store dosimetry: 12/12
" Number of staff who correctly explained how dose is assigned: 11/12
* Number of staff who believed that dose is mothemoticully manipulated: 0/12

Therefore, based on our detailed evaluation, survey and observations, we conclude that there Is

limited data to substantiate the concern in detail 1. Furthermore, based upon our observations, our

random PHF&S survey, and attestations by qualified RS staff, we do not feel there were or currently

are any compliance Issues with NRC regulatoy requirements or commitments.

The NRC also requested that In additional to the information requested by the cover letter, that we also

address the following items:

A. How many individuals in the museum are wearing whole body dosimetry?

Currently there are 22 individuals who are provided and wear whole body dosimetry. This has

been confirmed by observations.

B. How do those Individuals store the dosimetry when not required to wear it?

Based upon discussions with the lead health physicist assigned to Pickard Hall, observations of

other Radiation Safety staff, and Interviews with several of those monitored staff, we are

confident that with the one exception mentioned above, dosimeters are being stored at or

near the Individuals' desks when not being worn.

C. Please provide a copy of any instructions or training material that provided guidance to workers

on the proper way to wear and proper location to store the dosimetry.

See Attachment S - "Radiation Safety Training Outline and Recordse.

2



K
D. If training was provided, please provide the outline and attendance sheets.

See Attachment 8 - 'Radiation Safety Training Outline and Records?.

E. Please provide the dose each worker has received for the last 12 months, as documented by the

vendor who processes the dosimetry.

See Attachment A - Plckard Hall Staff and Faculty Dose Records".

F. Does the licensee take into account various storage methods when assigning doses to

individuals?

No we do not. The value reported by the dosimetry vendor is the dose that Is used for
monitoring purposes and is assigned to the monitored worker. The exposures were found to

be very low (highest lifetime DEEP dose to date as of Jan 2011 was 13 mrem) so no additional

steps were taken. See Attachment A - "Pickard Hall Staff and Faculty Dose Records'.

G. How does the licensee document exposures assigned to each Individual?

We assign the dose from the dosimetry vendor. No manipulations are made unless there is a

lost dosimeter and an evaluation Is performed.

Detail 2:

An individual is concerned that the licensee is using mathematical manipulation to assign dose to

workers within the museum. Specifically, the Individual claimed the licensee is dividing the exposures by

four of the workers who are wearing dosimetry while working in the museum. The individual stated

that workers have questioned if the mathematical manipulation is appropriate and the licensee has not

explained why the mathematical formula is used.

The University does not agree that this Is a valid concern and suspects a misunderstanding on the

indivduars part.

The University does not use a mathematical manipulation of the exposures reported by our dosimetry

vendors with the exception to estimate exposures In the case of lost dosimeters A review of the Lost

Dosimetry Report submitted to Landauer for 2010 Indicates that there were three (3) Individuals from

the PHF&S who lost dosimeters for one quarter In 2010. Based upon the consistently low doses

received, no adjustments were recommended or made for those individuals dose for 2010.

Therefore based on our detailed evaluation and actions, we conclude that there Is limited data to

substantiate the concern in detail 2. Additionally we feel that the random survey results discussed

above leads support to this conclusion.

3



The NRC also requested that In additional to the Information requested by the cover letter, that we also
address the following items:

A, Are you dividing the exposures documented by the vendor who processes the dosimetry by four
or any other number?

No.

However that Is with the understanding that we do review and make estimates for lost
doslmetry If needed. However no adjustments were or have been made for IPF5 to date.
The dose reported by vendr Is dose assigned.

B. If so, please explain why. Please provide a copy of the procedure or evaluation that addresses
the manipulation of the exposures.

N/A

Deal

An individual is concerned that the licensee has not provided sufficient guidance to the staff on the use
of sign In/out sheets when entering and exiting elevated radiation areas within the museum.
Specifically, the sign In/out sheets are located at multiple access points to the elevated radiation areas
with no signs to remind staff to sign In/out and no guidance on who Is required to sign In/out.
Additionally, the sign in/out sheets were placed In confusing locations which do not facilitate their use.
Lastly, staff do notappear to be consistently using the sign in/out sheets.

The University does not dispute that there Is some potential validity In this concern however we wish
to point out that the sign In /out log was developed as an Internal Information gatherng tool and s
not a commtment made to the NRC. The Unesity recognize the Importance of following our
established Internal procedures MW we have conduted a review of the log and Its use to determine If
chaniges ne warranted. We have reissued the log and provided training on the new form.

We would like to point out that in a review of 1 months worth of log entries; we found that only
6.0 of the entries were not In accordance with our establdishd procedure.

The Insiructions for using the log are printed on the top of the form Itself. However, as a mans to
further improve the a~caracy of its use, the unilersity has developed a new form and cmrted a
standard operating procedure for It which has been reviewed and approved by the RSO and the
director of the Museum of Art and Archaelogy. We have also provided tralning of PHF&5 on this nmw
form and will do so with new PItFS. See Attachment 1 - "Radiation Safety Training Outline and

Recordr.

4



This updated and focused RS In-service" training was provided on several dates since August 19, 2011

and will continue to be provided for new PHF&S members. See Attachment B - "Radiation Safety

Training Outline and Records".

The NRC also requested that in additional to the information requested by the cover letter, that we also

address the following Items:

A. Who is required / expected to sign In/out of the elevated exposure areas in the museum?

The Initial internal sign in/out log form was put In place by the Radiation Safety program to

assist In determining how often certain locations In Pickard Hall are entered and how long

access was needed, to help us with future exposure dose modeling If needed. However to

date, we have not needed to use the Information from the log for additional exposure

assessments as we have relied upon the dosimetry assigned to the Individuals and monitored

areas of those rooms as a more reliable means for assessment of exposures in those areas.

The log was also initially being used to ensure that we had a means to track the escort of

Individuals who are not assigned dosimetry but need occasional access to the controlled

areas. The doors to these rooms where the lop are stationed are kept locked when not

occupied by PHF&S. Access must be coordinated with PHF&S or the Radiation Safety Office.

The sign in/out log form was placed at both the south and north entrances to room 12 of

Pickard Hall. These are the only two entrances to room 12 and the only way to gin access to

the back mechanical rooms 13 and 15. it was intended that all Individuals who entered the

room would record their entry in and out on the log that was dosest to their original access

point.

B. How many access points with sign In/out sheets are In place? If there are multiple access points,

is there any confusion associated with the use of the sheets? Are there examples of individuals

not using (or forgetting to use) the sheets?

The log forms are placed on a hanging dlipboard attached to a wall at eye level very near (- 1

foot) both the south and north entrance doors for room 12.

C. What Is the purpose of the sign in/out sheets and how Is the information used?

See answer to A. above

D. Please provide a copy of the administrative procedure or Instruction that addresses the sign

In/out sheets.

See Attachment C - "RSIP-A-10-FI Escort LoUg for Pickard Hall Restricted Areas Rooms 12, 13,

15 and AttiC.

E. Please provide a copy of any instruction or training material used to Instruct workers on the use

of the sign in/out sheet.

5
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See Attachment C - "RSIP-A-10F1 Escort Log for Pickard Hall Restricted Areas Rooms 12, 13,

15 and Attic.

If training was provided, please provide the outline and attendance sheets.

See Attachment 8 - "Radiation Safety Training Outline and Records".

6
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Attachment A - "Pickard Hall Faculty and
Staff Dose Records".

Not For Public Disclosure
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Outline for Introduction to Radiation Safety

1. Introduction to class objectives

a. Be familiar with the Radiation Safety Manual

b. Be familiar with MU's Broadscope License

c. How to become a Radiation Worker

d. Radiation Safety groups on campus
e. Signs and postings in restricted areas and worker responsibilities
f. Types of radiation, definitions, and shielding
g. Dosimetry how to wear, store, requirements, and how to receive
h. What is ALARA and what are the applications
i. Purchasing of radioactive material and associated forms

J. How to handle radioactive waste
k. How to use a survey meter and how to conduct a survey
I. How to use a scintillation counter and how to conduct a survey
m. Be familiar with personal monitoring after use

n. What to do in case of a spill

o. Who do you call in case of a spill
2. Introduction to the Radiation Safety Manual

a. Where the on-line manual is found
b. Topics and resources covered in the manual

3. Discussion about the NRC
a. MU's Broardscope Ucense

b. Agreement State vs NRC State

c. Inspections by the NRC
4. How to become a Radiation Worker

a. Training necessary

b. Forms necessary

5. Responsibilities of various radiation safety groups

a. Radiation Safety Committee

b. Radiation Safety Officer
c. Authorized User

6. Signs and responsibilities when working with radioactive material
a. Postings for restricted areas

b. No eating, drinking, smoking or cosmetics

c. Security of radioactive material

d. Emergency response
e. NRCFormr3

7. Ionizing radiation

a. Ionizing vs non-ionizing
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b. What Is ionization

8. Definitions
a. Radioactivity

b. Contamination

c. Units

9. Types of Ionizing radiation

a. Appropriate shielding

b. Half-life

10. Average annual exposure

a. Sources of exposure

b. Effects of radiation exposure on cells

c. Exposure limits

11. Dosimetry
a. Types of dosimetry

b. Requirements

c. How to wear dosimetry

d. Explaination of a TLD

e. Responsibilities wearing dosimetry

f. What the dosimetry can measure

g. NRC Form5

h. Overview of M U's monitoring program

i. How to apply for dosimetry

12. ALARA

a. Time, distance, shielding

b. Declaration of pregnancy

13. Purchasing radioactive material

a. Notification form for Radiation Safety

b. Transfer form

c. Package receipt form

14. Radioactive Waste

a. Solid waste and restrictions

b. Liquid waste and restrictions

c. Labeling of radioactive waste

d. Pickup request form for removal

e. Mixed wastes

15. Documented radiation surveys

a. Terms

b. When to conduct a documented survey

c. Swipe surveys and trigger levels

d. Formula for cpm to dpm

e. Meter survey and trigger levels

16. Use of a survey meter

( ¼
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a. How does it work and do you know it's working
b. Basic functions of a survey meter
c. Operational checks for the survey meter

17. Performing a survey with the meter
a. Where survey and how

10. Performing a survey with a liquid scintillation counter
a. How does it work
b. Where to survey and how

19. Post procedure monitoring
a. Hands, feet, and whole body
b. Monitor the area
c. Decontamination of the person

20. Spills
a. Minor spills and how to decontaminate
b. Major spills and how to decontaminate
c. Who to call and when to call for help

21. Quick review of the Radiation Safety Manual
a. Call EHS with any safety concern

22. Review exam
a. Formula to convert cpm to dpm
b. What is the security requirement for radioactive material
c. What ate the survey meter operational checks and when do you perform
d. Three ways to reduce dose (ALARA)
e. How long can radioactive material be stored In the lab
f. Who do you call with questions, advise or to report an incident (business hours/non)
g. Are you allow to contact the NRC directly with a concern
h. How should dosimety be worn
i. What are the precautions for working in a restricted area



Radiation Safety

Radiation 5aet

New Radiation Workers

D~avied

3wqed

Madallu ale

MIQ.GU hIIp:iiek..iuouii.cdi&Irud

"Yes...! believe there is a question in the back,"

J

I 2



Safety Responsibilities
Authorized User
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Definitions

Radioactivity
* -Thai pro of cI'main uinta*l
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Contmination
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Radioactivitr Basics
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Average Annual Radiaton Exposure in the
U.S (NEW)
(Appioxihate)

•11%

Radiation effects on the Cell

a 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 forim to
make oder substances like hydrogen peroxide,

Ml

NCRP Report No, 160, Ion~ng RadiaUoii

Exposure of the Poputation of the Mned States

2000

EsPrO~ £d

mt effect - j
a Direct effect an cause immediate damage to

the most important part of tde cell, the genefic
material.

v Damage to genetic material can cause
immediate problems to the cell andto the
daughter cells it creates,

v Damage to genetic material is highly
depen t on the cell cycle.

II
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To Assure Accurate Dosimeter Readings:

a wear badge stermum lvCl

e keep badge away fTom heat sourczs

N store bd away from radiation sources

* do not wea your badge when having pergonal medical
or dental x-rays

* noliý the Radiation Safety Staff if anything unusu]l
hapns to your dosimeter

* only wear the dosimetry assigned to you

* assigneddoshnett should be worn a only one
istimion

Dosimetry Continued

moniloryour work reted occupatioul expos= to aoniznj
rdiation a u pin to recwi a di or i 4c or•pti
trcstrm wio RAM (dou anacms)d you MUST infor
hc R5 (Ace PRIOR orthe 'tractrnto t m an's• you on the
picolas soigod with how wn art Ong to oontinuetomownitw
yarn winocupatinaluw nthou it WASg affectcd by dOt
radiatng from yowf Ircaune or Ma.

v DNim u edi, Y tb c R S Of of io Uo ivu ty of Mis.,n
should also not to be rom home, Io tf store, to lund etc but rider
keptdw to bdo do ffdled 0 you e wi ng around
smocscbonimugr~oatn unhusspro n aic m mol hav hea
rade withR&S

35

Dosimetry Continued

* N nvwe'o Dc'e rsonal doaim cwkuose to sou of
rhdion. If yoo leave thern on your lab coat or desk drawer
as an exople make for we they arc reaontably away from
wour aofionng radiation. In oter words don't store you
dosimetn r ar the RIdio0tv Wa* storage containers.

SFare i• t are wearing YOUR Wgng t dosimeter,
waring it comrly &9 doitibld on the dostmeter iiself,
"-het'" "'ollaf, and wearing the corret color and date on
dwoateru•sotc with wear priod. If you• Lqotom
concerning 1bih call HItS RS at 82.7018.
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Liquid _
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SURVEY is DEFINED AS:

I Measement of surface contamination with
the appropriate survey instrument.

v Measurement of removable contamination
byswipes.

1 Remember documented surveys must be
conducted by Radiation Workers,
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I SW S ESUarM' Em

-5--.----

iS,
S.eaaEflS~,flTh.

65M -- kW *-~.

4. MiS

-- a~r
S..5 a ES - -

.45 - '-*..

a a 4.

.4-

-~C22~.
SEhE' 5. .5 5.4

-. -e

-'a.----

5.53 h5. .bS

-- 4. s.1~ -- 555.
-- - - .-

- - 1 511.. 555.

~a. a a

LII~II~.I

-- ~.55 *..~.~

TABLE 3

33 34



C-

37 38



CHEAT SHEET
HAS INSTRUMENT BEEN CALIBRATED IN

THE LAST 12 MONTHS?

* ARE ThE BATTERIES OK.?

* IS SOURCE CHECK WITHIN + OR, 20% OF

CALIBRATION STICKER VALUE?

* THIS IS IN THE RSM

7~7

* ¾ r

a- II

- -

METER
SURVEYS

I Surface Contamination

/I

4241
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Surveying Shoes

Monitor Your Hands

45 
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o 1) What is the formula to convert cpm to dpm?
m 2) What is the security reqire•nents for

radioactive material?
v 3) What are the three survey meter function

checks and when must they be performed?
m 4) What are three basic ways to reduce your

radiation dose (ALARA)?
15) How long can radioactive wage be stored in

the lab before removal?
1 6) Who do you call with questions, advise or to

report an incident during busiess hours? After
busýess hours?

1 7) Are you allowed to contact the NRC directly
with a concern?

S10

.8) How should your dosimetry be worn?
1 9) What are the precaulions for working in a

restricted area?

49
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Escort Log for Pickard Hall

Introduction

Entrance to certain areas of Pickard Hall is restricted to University staff that have been
provided with radiation safety training and have been assigned dosimetry.

University staff and guests that do not have training/assigned dosimetry may be granted
access into these restricted areas if they are provided continuous escort by EHS radiation
safety staff or trained Museum staff with dosimetry.

Rules ror Escort

* Escort shall be provided by EHS radiation safety staff or trained monitored museum
staff.

* Escort shall be provided at all times.
* The escort log shall be completed for each escort into the restricted area.

Escort Log

N The Log must be filled out accurately and completely for each escort.
a Each column shall be completed as described below:

o Date: Enter the current date of entry.
o Time In: Enter the current time of entry.
o Time Out: Enter the accurate time of exit.
o Name: Print clearly the first name or first initial and full last name of the person to

be escorted. (e.g. "D. Johnson").
o Escort: Print clearly the first name or first initial and full last name of the person

providing escort. (e.g. "D. Johnson")

I tUn Iv.,,iir of .Misso,,,• I At" a-me: Crawford I Facility Pickard Hal -U tteu, of~u Ar ad .Arche, ol.
IEtory- Log - Ar 0; 7"T'7 -1- rQ uestions? Contact: !-M01, !.502-4 2.0031

Entr-anct to this area is retricted to EMS and Museum staff nwib training and assiped dosimetry.
.Ail other acetes must be coordinated tbrough EHS and/or Museum of Art and Urcheolor- end logged berein.
Esort shall be provided at aD times and the log shall be completied for each time escort Is provided.

Posed Area Znt-" Lo"
Date Time In Tiun Out Name Escort

(ExaiMpe. 20 11 1:32 angbrp A 1:42 !gg ID. Johnona I R Srevert
Examp~e) : 20 11 12. 1:42 4o. Escort Sef

Vnlrerslrv of Missoudi AU Name: Craulord rFadin-:, Pickard Hall -Auseum of.34u and Auheol
Entry Los AU i: ?7-! 1ueslions? Contact: 2..018, 2-50214, -0931
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University of Missouri I AU Name: Crawford F Facility: Pickard HaU -Museum of Art and Archeology I
Entry Log AU #: 555555 uestions? Contact: 2-7018, 2-5024, 2-0931

1. Entrance to this area Is restricted to EEIS and Museum staff with training and assigned dosimetry.
2. All other access must be coordinated through EHS and/or Museum of Art and Archeology and logged herein.
3. Escort shall be provided at all times and the log shall be completed for each time escort is provided.
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References.
1. MU Materials License Application
2. MU Materials License, Amendment #110, August 24h', 2011
3. MU Web Radiation Safety Manual
4. Radiation Safety Standard Operating Procedures Manual
5. RS Authorization # 55555
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UNIVERSITY of MISSOURI
ENVIRONMENTAL HEALTH AND SAFETY

October 19, 2011

Mr. Michael LaFranzo
Senior Health Physicist
United States Nuclear Regulatory Commission
Region I1
Materials control, ISFSI, and Decommissioning Branch
Division of Nuclear Materials and Safety
2443 Warrenville Road, Ste., 210
Lisle, IL 605324352

SUBJECT: Additional Responses for Request for Information: Tracking Number 11-A-0054

Dear Mr. Lafanzo:

The enclosed information was prepared in response to your ques ions from telephone
conversation with you on October 120 at 10:00 am CST regarding our original responses for the
Request for Infonnation: Tracking Number I 1-A-0054.

If additional information is needed or further clarification needs to be provided please contact me
at 573-882-0931, or at crawfordw(@•mpsouri.edu.

Sincerely,

,O'ýJack Crawfrord
Radiation Safety Officer

Attachments
cc: Jacquelyn K. Jones, Vice Chancellor, Administrative Services

Mauren Kotlas, Director, Environmental Health and Safety
Silvia Jurisson, RSC Chair
RSO File

8 Research Park Dev BkIg, Colmnbia, MO 65211 Phone: 573-882-7018 Fax 573-882-7940 elmmissouri.edu
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Response to NRC Requests for additional clarification of MU's original
responses regarding Tracking Number 11-A-0054 transmitted In letter

dated September 14, 2011

Per phone call discussion with Mr. Mike LaFranzo held on October 12'h, 2011 at 10:00 CST It was brought
to our attention that there were additional questions or clarifications requested by Mr. LaFranzo
regarding the original responses we supplied in the letter dated September 14, 2001 concerning tracking

number 11-A-0054.

Specifically the following clarifications were requested by Mr. LaFranzo for MU to respond to.

1. In the letter dated August 15"', 2011 from the U.S. NRC transmitting the Request for
Information: Tracking Number 11-A-0054 Mr. Lafranzo wanted clarification on who generated
and submitted the report and why that individual was qualified to meet the intent on page 1, 4"1

paragraph, Item (b) that the organization or individual conducting the evaluation was
independent of the concern and was proficient in the related functional area;..

Response:

Concerning Independence:

As the Radiatlon Safety Officer (ASO) for the University of Missouri (MU), I provided the
dlrection and oversight for the response actions and was the primary author for response to
the NRC. MU has chosen to use a consultant for radiation safety matters to enhance our
program. The radiation consultant conducted a detailed review of MU's responses to Details 1
- 3. This Independent review and the consultant's qualifications are documented In the
attached letter from Engelhardt & Associates, Inc.

2. Mr. LaFranro has requested that we specifically identify a root cause for each response for

details 1-3.

Response:

Detail 1 - Root Cause - Human Error.

In our original response, we explained that we conducted a survey of randomly selected
members of PHF&S which we feel demonstrates that this was a misunderstanding by one
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Individual. Based on this survey, we were able to show that each of the Individuals did
understand where to store dosimetry. To reinforce the original training, we added where to
store dosimetry Into training that was provided In August 2011. These actions have been
reviewed by our radiation consultant.

Detail 2 - Root Cause - Human Error.

In our original response, we explained that we conducted a survey of randomly selected
members of PHF&S which we feel demonstrates that this was a misunderstanding by one
individual. Based on this survey, we were able to show that each of the individuals did
understand that exposures are not manipulated by MU and, specifically, that we do not divide
the exposures by four. These actions have been reviewed by our radiation consultant.

Detail - Root Cause -Insufficient dear Instructions on use of sign In / sign out log.

As stated in the original response, this log was created as an internal tool. To provide more
clear instructions for use, a new log form was developed and a standard operating procedure
was developed. These actions have been reviewed by our radiation consultant. In addition,

training on use of the new form has been provided.

3. Mr. LaFranzo requested that MU provide an outline of the training provided to Pickard Hall
Faculty and Staff (PHF&S) on the new Escort Log for Pickard Hall's restricted areas.

Response: See Attachment 2- "Outline of Training for RSIP-A-10-F1 Escort Log for Pickard Hall
Restricted Areas Rooms 12,13,15, and Attic".

4. Mr. LaFranzo requested that MU provide a reason for why there were 22 individuals listed as
being issued dosimetry and being initially trained on December 14,2009 and then why by his
accounting only 20 had been trained on the new procedure.

Response:

Since the Initial training was provided to 22 Individuals on December 14 & 15, 2009, two of the
Individuals left the university before the training on the new procedure was offered In August
2011. Since we continue to provide training, we have Included the most recent training matrix
which reflects our Introduction to Radiation Safety course and the Escort Log training through
September 2011 of PHF&S. Please note that several Individuals who were provided with the
Introduction to Radiation course left the university before the Escort Log training was offered.
The Director of the Museum and the Chair of Art History Department provide us with names
of new staff and students and notify us of departures from the university.
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ENGBIHART & ASSOCIATES, INC.
kADJATnO N CONSIJ(VAN r$

17 October, 2011

Mr. Michael LaFranzo
Senior Health Physicist
United States Nuclear Regulatory Commission
Region III
Materials control, ISFSI, and Decommissioning Branch
Division of Nuclear Materials and Safety
2443 Warrenville Road, Ste., 210
Lisle, IL 60532.4352

Dear Mr. Lafianzo

I am responding to part of a document sent to the University of Missouri-Columbia, dated
15 August, 2011, and titled Request for Information, Tracking Number I I-A-0054. Item
(b) on the first page of this document requests "that the organization or individual
conducting the evaluation was independent of the concern and was proficient in the
related functional area."

I, Susan J. Engelhardt, President, CEO, Engelhardt & Associates, Inc., a radiation safety
consulting firm located in Milwaukee, WI and College Station, TX, have worked as the
radiation safety consultant for the University of Missouri-Colwnbia since 1994. In this
role, I review documents relating to the radiation safety program and correspondence
with regulatory agencies. I also assist in development of procedures and program
strategies to assure long term compliance with the Nuclear Regulatory Commission's
rules and regulations.

With the Ra-226 project that is currently on-going on campus, I review the documents
provided by Chase Environmental on their clean-up activities and plans for future
decommissioning activities. Mr. Jack Crawford, RSO, and myself review data collected
and procedures put into place at Pickard Hall to assure safety of the public as well as
compliance with regulations. On my last visit, on 5-6 October, 2011, I, again, toured the
Pickard Hall facility to review all the actions that have been undertaken in that building.

I provide independent review of the decommissioning activities and radiation safety
plans for the Pickard Hall project and make recommendations to the Vice Chancellor,
Administrative Services, Ms. Jacquelyn K. Jones, as well as the Director of
Environmental Health and Safety, Ms. Maureen Kotlas, and the Radiation Safety Officer,
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ENOBI4ARDT & ASSOCIATES, INC.
RADIATION C0NULTANTS

Mr. Jack Crawford. I also work with the radiation safety staff to determine if staff and
management of the radiation safety program are in agreement.

My qualifications for this task are as follows:

EMPLOYMENT AT NUCLEAR FUEL SERVICES, ERWIN, TN: I worked as a Health
Physicist at NFS, Erwin. One of my duties was to work with the environmental group to
decommission a U-233/234 building and a Pu-239 purification facility. These were large
scale projects that involved virtual teardown of the U-233/234 facility and containment
within the Pu-239 facility. In addition, I worked with the group to upgrade stack
sampling strategies and measurement of U-235 within the stack gases. This also included
selection of scrubber systems appropriate to trap U-235.Therefore, I have had extensive
experience in dealing with the U decay chain.

EMPLOYMENT AT UNIVERSITY OF WISCONSIN-MADISON: As the RSO, I
participated in and directed the clean-up of a large Ra-226 spill in an office building in
Madison WI. This was a total remediation in parts of this building, removal of the Ra-226
to campus, packaging the Ra-226 for shipment and disposal of it. (Bear in mind that the
NRC did not have jurisdiction over Ra-226 at that time, so input from NRC was not
available).

As part of my ongoing consulting activities, I have stayed current with all
decommissioning strategies, air sampling, and decontamination strategies.

If you wish to speak with me further, please feel free to call me at 608-213-0113.

Sincerely,

Susan J. Engelhardt
President, CEO

cc Jacquelyn K. Jones, Vice Chancellor, Administrative Services
Maureen Kotlas, Director, Environmental Health and Safety
Jack Crawford, Radiation Safety Officer
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Crawford, Jack

From:
Sent:
To:
Cc:
Subject:
Attachments:

Importance:

sengelhardt@wi.rr.com
Tuesday, October 18, 2011 6:15 AM
Crawford, Jack
Kotlas, Maureen
Letter to Mike LaFranzo of NRC; consultant qualifications and review of the Ra-226 project
lettertomikel.docx

High

Dear )ack and Maureen:

Attached, on my letterhead, is the letter to NRC regarding my review of the Ra-226 project at
the University of Missouri-Columbia. Please contact me if you need further assistance.
Thanks.

Sue Engelhardt
President, CEO
Engelhardt & Associates, Inc.
Radiation Consultants

1



Attachment 2 - Outline of Training for RSIP-A-10-F1 Escort Log for Pickard Hall Restricted Areas

Rooms 12, 13, 15, and Attic

1. Introduction

II. Rules for Escort

Ill. Elements of the Escort Log

A. The Log must be filled out accurately and completely for each escort.

B. Each column shall be completed as described below:

1. Date: Enter the current date of entry.

2. Time In: Enter the current time of entry.

3. Time Ot: Enter the accurate time of exit.

4. Name: Print clearly the first name or first Initial and full last name of

the person to be escorted. (e.g. "D. Johnson").

5. Escort: Print clearly the first name or first initial and full last name of

the person providing escort. (e.g. 'D. Johnson")

IV. Presentation of New Log

A. Discussion of physical location of log

B. Pickup and collection of log by RS

C. Review by RS during monthly inspection by RS

V. Review and Questions
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Attact it 3- Plckard Hall Faculty and Staff TraInii•..iatrlx

Training Sessions
No. Name Introduction to Radiation Safety Escort Log Form Use

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39

12.14.09
12.15.09
12.14.09
12.15.09 / 01.27.10
08.22.11
12.15.11
01,27.10
09.08.11
12.14.09
12.14.11
12.15.11
12.14.09
01.27.10
09.08.11
08.23.11
12.14.09
08,02.11
02.18.11
12.14.09
12.14.09
09.25.11
07.05.11
12.14.09
12.14.09
12.15.09
03.15.11
09.08.11
12.14.09
09.08.11

08.04.11 / 08.19.11
08.19.11 -09.02.11
08.04.11 / 08.19,11 - 09.02.11
08.19.11 - 09.02.11
08.22.11
08.09.11
08.19.11 - 09.02.11

09.08.11
08.19.11
08.19.11 - 09.02.11

08.19.11 - 09.02.11

08.19.11 - 09.02.11
08.19.11 - 09.02.11
09.08.11
08.23.11
08.19.11
08.19.11- 09.02.11
08.19.11- 09.02.11
08.04.11 / 08.19.11
08.19.11
09.25.11
08.19.11 - 09.02.11

08.19.11 - 09.02.11

08.19.11 -09.02.11
08.19.11 - 09.02.11

08.19.11 - 09.02.11
09.08.11
08.04.11 / 08.19.11
09.08.11

I

03.15.11 Note 1.
12.14.09 Left MU before training
07.15.11 Left MU before training
01.22.10 Left MU before training
12.15,09 Left MU before training
02.15.11 Left MU before training
12.14.09 Left MU before training
01.27.10 Left MU before training
01.26.10 Left MU before training
08.17.11 Left MU before training

Fb)h as not trained on the entry log as he is the supervisor forwho is the RW that needs access
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Mr. Michael LaFranzo
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UNIVERSITY of MISSOURI
EN0IRONMENTAL HEALTH AND SAFETY

Ms, Christine Lipa
Chief Materials Control, ISFSI, and Decommissioning BranclF
Division of Nuclear Materials and Safety
Region III
U.S. Nuclear Regulatory Commission
2443 Warrenville Road
Lisle, Illinois 60532

February 6, 2013

Re: University of Missouri's response to U.S. NRC letter dated November 6 h, 2012
(ML 12312A095) 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 RAt'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)-882-093 1 or
crawfordw@missouri.edu.

Sincerely, ;7

Jack Crawford

Radiation Safety Officer
Attachments
cc: J. Jones

S. Jurisson
M, Kotlas
S. Engelhardt
RSO File , REiGWi tAPR .16 213

8 Research Park Dev Bldg, Columbia, MO 65211 Phone: 573-882-7018 Fax: 573-882-7940 chs.missouri.edu

Missourl 's Flagship Univrsity
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UNIVERSITY OF MISSOURI'S RESPONSE TO U.S, NRC
LETTER DATED NOVEMBER 6TH, 2012

(ML12312A095) CONCERNING PICKARD HALL

ALTERNATE DECOMMISSIONING SCHEDULE

FEBRUARY 6TH 2013 (16 PAGES)



UNIVERSITY OF MISSOURI'S RESPONSE TO U.S. NRC LETTER DATED NOVEMBER 6'", 2012 (ML12312A09S)
CONCERNING PICKARD HALL ALTERNATE DECOMMISSIONING SCHEDULE FEBRUARY 6 T4 2013

RAlI-1a: 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-Ola, 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: See response and details provided to RAI-01a.

1



RAI-O1 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-Ola, 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: 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-Old: 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.

2



RAIO2a: 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-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 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: MU has been actively searching for schematics that would allow us to assess and
respond to this RAI 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-
I 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 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 RAIs. 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-02c: 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.

3



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 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.

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-Ola. 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.

R&9_LThe 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-Ola, 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 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.

RA!2e: 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 90 days until May 10, 2013 to submit a procedure to
address this and several other RAis.

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 RAIs.

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

4



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.

RALD 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-0Oa, 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.

RAl.O2g: 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 RAIs.

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.
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RA02i: 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 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 RAIs.

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.

A 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.

RAIQZk: 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 similar
instrument (Model 9DP) for the ambient radiation levels in uR/hr. The calibration sheets for the
most recently used instruments are attached. See Attachment S- "Calibrations sheets for most
recent used Ludlum's used at Pickard".
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R-: 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-Ola. 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.
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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 LAWs 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 ft2 area referred to in the report is an
estimate of the area wiped for the LAW covering the least area.

LAWs 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 ft2 . 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 impregnated 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 LAWs.

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

RALQ03b: 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.

RALOU 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.
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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 moving 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 ½z"/sec, it is increasingly difficult to attain a steady
scan rate. Therefore, at scan rates less of W"/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 ift' each).
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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.

R 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 onhow 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 overtime
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-O1.00 "Pickard Hall Radiological Status and Restrictions".

RIj: 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-031: The licensee should develop, implement and maintain procedures 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

overthe 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.

Al-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 RAIs.

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-031: 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 RAIs.

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 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: 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.039; 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 RAis.

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-Ola, 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 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-04b: 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-Ola, 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 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.

RAIQft 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 RAI-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-Ola, 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 RAI. We believe this is a reasonable request
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since this will enable us to provide a thoroughly investigated plan that will ultimately shorten

the proposed timeframe of the original alternate schedule request.
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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-05c: 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 public 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 RAIs.

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:"

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

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 decommissioning under appropriate facility conditions
(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)

a Facilities with historical usage of alpha-emitting radionuclides
s 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, conservative assumptions were used to
estimate decommissioning costs. As facilities arm more thoroughly. characterized and
areas released, MU will revise the cost estimate as appropriate. It is expected that as
more information becomes available, the estimated cost to complete decommissioning
will be reduced.

2.1 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 is
No School I
Total 183

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

* Research and Medical Laboratories

* Areas with Historical Usage of Alpha-Emitting 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 material is 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 category are listed in Table 2-2.

.. • •,
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Table 2-2 Research and Medical Laboratory Summary

Facility Description Radionucildes

Typically high energy beta and

Medical Science Research for diagnostic and gamma emitting nuclides: all are

Research therapeutic medicine either short-lived (PET nuclides)
or sealed sources with no history
of leakage

Plant Science Research using plants for uptake Typically C-14
studies

Life Science Research Research involving cells, DNA,
eazymatic assays, blots, etc.

Animal Science Research involving animal Typically C-14, H-3, 1-125, P-32,
Research metabolism, uptake, P-33, S-35, and short lived gamma

reproduction, etc. emitters as microspheres
Animal Science and Research involving animals for

Physiology human use research applications

Physics and Chemistry Physics and experimental Typically long lived beta-gamma
Physicad__emistr 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-Emitting Radlonuclides
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.1

This category only includes usage from historical operations involving radium and thorium separation.
Research labs locaned in Schweitzer Hall that use or used tracer nuclides for reseoarch are caiptured in the
Researcb 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 museum 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
Analytical 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
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 radioactivity 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.

2.1.3 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:

0 Instrument Calibration Source (0.58 Ci Cs-137)
* 10 CFR 35.400 Medical Sealed Sources (0.96 Ci, Cs-137), License Item D.
a Amersharn X2016, 40666F, EON Corp 64-761 177 (-0.7 Ci, Cs-137), License

Item 0
0 Amersham/Searle in a Type X-92 Capsule (0.193 Ci Amn-241), License Item Y

2.1.4 Waste Facilities
The 10,000 ft2 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 approximately annually.
Additionally, a small amount of legacy waste is stored in a 768 ft storage building
adjacent to the Research Park Development Building.

Asp= 4rzdS'Z =L WX W

Alp at z gv"

Figure 2-2 Centralized Low 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 C1-36, 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 meetig 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-in 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. CI-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 gallons of
liquid waste with a total of 0.79 curies of activity were accepted and burned during the
active disposal period at the'ifte. Solid wastes consisted of paper, plastic, animal bedding
and at least 90 large animal carcasses. There were 56 burials totaling .10,412 ft3 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 ;iCi, 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 incinerator facility was constructed and operated after
closure of the burial site. The facility was subsequently dismantled and removed, leaving
only a concrete pad.

2.1.5.2 Hlnkson 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.

Additionmlly, a study was performed in the early 1970s involving moles tagged with 100
ICi 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 I mCi of C-14 as CO2 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 limited scope of the plant uptake study, this area is
considered non-impacted for decommissioning.

OJ~icjAL USE ~NLY - SECURITY RELATED INFORMATION
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21.5.5 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 wbeat
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 pCi packets of C-14. After the study,
all materials were removed and disposed as radioactive waste. Due to the limited scope
of the study, Tucker Prairie is considered non-impacted for decommissioning.

2.2 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:

e 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
* 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:

9 Medical procedures permitted by 10 CFR 35.100, 10 CFR 35.200, 10 CFR
35.300, 10 CFR 35.400

9 Diagnostic and medical use of sealed sources permitted by 10 CFR 35.500
* Research and development as defined in 10 CFR 30.4
0 Instrument calibration
0 Student instruction
a Sample analysis
a Sealed sources for calibration and moisture/ density measurements
e Sealed sources for medical and veterinary medical brachytherapy
& Depleted uranium for shielding
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* 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.

2.3 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 Langborst
(RSO). Therefore, no level of effort for decommissioning is captured in this cost
estimate.

2.4 Radiological Status of Facilities
During operation, accessible building surfaces are maintained less than 200 dpm/100cm 2

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 facility 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.

2.4.1 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 2 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-Emitting Radionuclides
Two buildings have known residual radioactivity above NRC DSVs firom historical work
involving 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 radioactivity 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:

0 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 northwest comer of the building.

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

Schweitzer Hall
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:

9 On attic concrete floor surfaces
e On roof surfaces
e Inside brick ducts and chimneys.
9 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 because
sources are periodically leak checked and have never indicated leakage.
Decommissioning costs are captured for removal and disposal of sources and
verification/administration of leak test data.

2.4.4 Waste Facilities
Waste and Incinerator facilities 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
ALARA purposes.

2.4.5 Outdoor Facilities
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).

2.5 Radiological Release Criteria
Facility release criteria for unrestricted use are those of NRC IOCFR20 Subpart E.
Specifically, the facility will be surveyed in accordance with the guidance contained in
MARSSIM to demonstrate compliance with the criteria of IOCFR20.1402, "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).

2.6 Decommissioning 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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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 able 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 cbaracterize the location and extent of iadiological
contamination. The DP should also identify the land use, exposure pathways, and critical
group for the dose analysis."

2.7 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 2 gross total beta activity and 200 dpm/I00cm2 gross removable beta
activity to ensure adequate costs are captured for beta-gamma emitting nuclides of
concern with more restrictive DSVs. Removable contamination analysis is assumed to be
performed 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
requIled.

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 ben historically released with NRC concurrence are classified as
non-impacted. The area around the MURR Barn is also impacted for fission and
activation products.

2.8 Derived Concentration Guideline Levels
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. DCGLw is the concentration limit 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 2. However, survey design for this
plan assumes detection sensitivities of 5,000 dpm/l00cm2 gross total beta activity and
200 dpm/lOOcm2 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-gamma DCGL equal to the Co-60
DSV of 7.1E3 dpm/lOOcm2 and an alpha DCGL based on the Am-241 DSV of 27
dpm/I00cm2.

2.8.4 Waste Facilities
The radioactive waste facility is assumed to use a gross beta-gamma DCGL equal to the
Co-60 DSV of 7.1E3 dpm/100cm 2 and a gross alpha DCGL based on the Th-232 DSV of
7.3 dpm/lOOcm 2.

2.8.5 Outdoor Areas

The nuclides of concern for impacted outdoor areas are primarily C-14 (DSV=12 pCilg)
and H-3 (DSV-1 10 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 DCGLs 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 Prior 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.

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 height, outside grounds, and building
exteriors.

* Class I - areas with historical usage of alpha emitters, areas of known
contamination, and lagoon/disposal sites

* Class 2 - medical and research laboratories 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.

o 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 inside
equipment.

2.11 CQst Estimate Procedure
Because 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:

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

* 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 wee made concerning 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 associated with site surveillance and monitoring
following decommissioning.

Contamination present in each building was assumed to be limited to the portions of the
building posted and controlled as "radioactive materials" areas. In particular,
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 plant 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 decontaminating 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 routine 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 to mean removable contamination on surfaces is remediated (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 5Q% 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 determine 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
living 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 (I-ISA) and Scoping Surveys
* Characterization
" Decommissioning Plan and Supporting Documents
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0 Equipment and Material Removal / Decontamination
0 Remediation of Building Structures and Soils of Outside Grounds
0 Waste Disposal
a 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, radionuclide 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
augment the HSA and help plan characterization.

2.12.2 Characterization
Characterization surveys will be designed to identify areas of elevated activity that
require rernediation. 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.

2.12.2.1 Group 2 Facilities

Facility survey records are assumed to be sufficient to plan decommissioning 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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2.12.2.3 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 decomrnissioning
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 PC 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 lb 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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2.12.5.2 Alpha Emitter Failtides

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 - joists 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 2d floor (room 213).
* Demolish stage area on the I" floor (room 106).
• Demolish several wall areas in the basement.
* Remove an average of 1/8" of the basement floor surface over an area of 4200 ft2.
* Remove basement floor slab over an area of 4200 ft2 to access underlying soils -

concrete assumed to be releasable for unrestricted use.
" Remove buried drain lines.
" Remove average of 1 ft depth of soils over an area of 4200 ft2.
" Remove an additional 1,000 ft3 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).

* Remove slate roof and wooden plank roof surfaces.
* Power plane contaminated wooden sti-uctaral supports - joists and rafters.

Assume up to 1/8" of materials must be removed over 50% of area.
" Remove 2400 ft2 of six inch thick concrete attic floor.

" Remove an additional 1,000 ft3 of soil in outside grounds.

2.12.5.3 Outdoor 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, processing 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 transportation
costs are captured for a number of available processors.

In addition to wastes generated during decommissioning, costs are captured 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 Bass Cost Qty. Total

Transportation and Permits $/mile, $3.80 2850 $10,830
Cask-Rental Way $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: $55,9311

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 Operational Waste at Cessation of Licensed Activities

Item Quantity Unit Rate Total
Incinerator Ash 7.5 ft $200/1 $1,500
Non-Hazardous Liquid Scintillation Vials 7.5 F- $180/ft' $1,350
Dry Active Waste 500 lb $6/lb $3,000
Animal Carcasses 30 lb $20/lb $600
Liquids 400 lb $6/lb $2,400

Total: $8,8501

2.12.7 FImal Status Surveys and Report
Final status surveys are performed to demonstrate that residual 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.

2.12.7.1 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 systems 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
coUection/buildup. Removable contamination surveys will be taken in sink drains, sink
drain traps, floor drains and vacuum pumps/nozzles.

2.12.7.2 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.

2.12.7.3 Outdoor Areas

Final status surveys will consist of surface scans, and soil samples for Wl1 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 Breakdown2

Cost Group 2 Alpha Outdoor
Project Element Estimate Facilities Facilities Facilities

Table3  (Weeks (Weeks) (Weeks)
Decommissioning Planning Table 3.6 3 7 7
Characterization Surveys Table 3.6 1 1 1
Equipment Removal, Table 3.7
Remediation, Waste Table 3.14 12 18 1
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 (NPI), 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 fiuial status surveys. Laborers
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-tracking,
timekeeping, procurement and recordkeeping functions.

2Project elements are not contiguous and do not include regulatory review period&
.3The cost estimate table numbers refer to the tables contained in Appendices B, C and D.

r •OFL KATEONLY --SECRlUMT-RELATED INFORMATION-



NRC License #24-00513-32 University of Missouri - Columbia
May, 2011 Decommissioning Funding Plan

Page 27 of 30

2.13.2 Alpha Emitter Facilities
Full time, on-site staffing is assumed to consist of a Project Manager (PM), a Health
Physics Supervisor (HIS), six Health Physics Technicians (lIFT), 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 (BPS), 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 Auumplions
* 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.

" It is assumed that all facilities are decontaminated for unrestricted use and are not
demolished.

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

" Decommissioning activities take place immediately on cessation of operations
without multiyear storage-for-decay periods.

" 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.

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

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

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

" There is no contamination of building structural surfaces in laboratories above a

two-meter height.

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

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

* Building footers will not be impacted to a degree that would require building
demolition.

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

* Groundwater is not impacted.

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

* 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 $359,380 5.0%
Decontamination and/or Dismantling of$,7392.%

Radioactive Facility $1,723,199 23.8%

Restoration of Contaminated Areas on $4420 1.2%Facility Grounds-$44012

Final Radiation Survey $806,180 11.1%
Packing Material Costs $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 __ _--I__ $7. 237,162 100.0%
25% Contingency $1,809,291 25.0%
TOTAL DECOMMISSIONING COST $9,0,453 125.0%ESTIMATE$90643150

3.0 Periodic Adjustment of Decommissioning Cost
Levels

Estimate and Funding

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 deod mmissioning
is attached as Appendix E.

5.0 References
0 10 CFR 20, Standards For Protection Against Radiation
0 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 Radiological Criteria," September,
2006
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* NUREG-1757, Volume 3 "Consolidated NMSS Decommissioning Guidance:
Financial Assurance, Recordkeeping, and Timeliness," September, 2003

* NUREG-1575, "Multi-Agency Radiation Survey and Site Investigation Manual"
(MARSSIM)

* NIJREG/CR-6477, "Revised Analyses of Decommissioning Reference, Non-Fuel-
Cycle Facilities," December 2002

* NUREG-1505, Revision 1, "A Nonparametric Statistical Methodology for the Design
and Analysis of Final Decommissioning Surveys," June 1998

* NUREG-1507, "Minimum Detectable Concentrations with Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions," June 1998

* NUREG/CR-5512, "Residual Radioactivity from Decommissioning: Parameter
Analysis," August 1999.

• NUREG-1549, 'Decision Methods for Dose Assessment to Comply with
Radiological Criteria for License Termination," July 1998

* ANIJEAD/03-1 "User's Manual for RESRAD-BUILD Version 3," June 2003
* "Decommissioning Health Physics, A Handbook for MARSSIM Users," Abelquist,

2001
' "Handbook of Health Physics and Radiological Health", 3 I Edition, 1998
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."

* Pickard Hall Characterization Survey Report, July 16, 2010. (ML102800311,
ML102800322, ML102800330, ML102800336, ML102800398, ML102800412,
ML102800427, ML102800430, M,102800436, ML102800441, ML102800450,
ML102800452, ML102800455, ML102800458, ML102800463, ML102800467, and
ML102800563)

* Schweitzer Hall Roof Survey Report, March 3, 2010
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U.S. NUCLEAR REGULATORY COMMISSION Amendment No. 108

MATERIALS LICENSE
Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93.438), and Title 10,
Code of Federal Regulations, Chapter I, Parts 30, 31, 32, 33, 34, 35, 35, 39, 40, and 70, and in refiance on statements and
representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and
transfer byproduct, source, and special nuclear material designated below, to use such material for the purpose(s) and at the place(s)
designated below, to deliver or transfer such material to persons authorized to receive It In accordance wfth the regulations of the
applicable Part(s). This license shall be deemed to cqrntalp the cgrid!ton .iAe.if.ed.ln Section 183 of the Atomic Energy Act of 1954, as
amended, and Is subject to-all aflplicable rules .•ulajions, and .rdfs o the N'ucle~r Regulatory Commission now or hereafter in effecd
and to any conditions specified below. 41 t:,, .. .

-,c. e ": In accordance with ietter.daited November 1, 2010

. The Curators of tenpi'ersity of Missouri I License number 24-00513-32 is amended in its
I] , ",entirety to read as follows: I

.. 311 Jesse Hall 1, Expiretion date January 31, 2014 .
Columbia?,'" 652111 5. Docket No. 030-02278 . ..

[I "eferenceNo. I
B. Bypr~uource, and/or ci;p, ear 7. Chemical and/or physical form 8. Ma_.'mumamount that ricensee may

materil• i.• , -,s":. at any one time under tds

A 4,n.y byproduct . ... .k..n j.seeed
permitted by 10 CFR 3ý5,0,b 1.L . "

B4:%."ny byproduct material -.7B n] . B. I.s needed.,
permitted by 10 CFR 35.250-J', ...

.~~~~~~~~~ ~~~~~.. . . . ;.'..:..•.:" .--.. t:••7'.... "•" -, .' •

C..j•.y byproduct -.material . - G - ..
.-p, rmitted by 10O'FR 35.300 '

D. •,y, byproduct m'a'erial D. Ainy I
pem.ntted by 10 CFR 3..5.400 1

E. .yrbrodJuct material ". ,ny 1 (b)(7)(F)

permittgpd'y 10 CFR 35.500 I

F. rny byprodu?.riaterlal with F, lýnyl
Atomic Numlirs.,e•ween 3
through 92, lncidslve: except as
specified below:

G. Hydrogen-3 I G. jn .1 G. 115 curies I

H. Molybdenum-99 1 H. No-99f/c99m H. 112 curies I
Generator

I. Technetium-99m I. ;Any 1. cures
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T.Icen~a Number
24-00513-32

MATERIALS LICENSE Pocket or Refenw=~ Numiber

SUPPLEMENTARY SHEET 030-02278
ýkmndent ýo.10108

________________________________________________________________________ I_ I

J. 3old-1 98 J. ýny) J. 11 curie I

K. P'oonium-2101 K.

!:L.
ýnjj

K. 2 millicuries

'L. millicuriesiL. ý'Jeptunium-237

M. jkmericlum-24~1*

N. Phosphol~us-32

0. OesIum.-.t37 I

m, ýnyJ

N. nyf

0. ISealed source
(registered pursuant.to
10 CFR 32.210 or an

E (b)(7)(F)

N. •cs,res

(b(" .

... , -w

P.. j..i1krericium-241

Q; .Jkmericium-241

Rk- jArericium-241L

J', .... Agreement State) I

P. -ealed source I

Q Oealed source I

,esium-l137 1 R Iealed source

(b)(7)(F)

(b)(7)(F)

S. ýrmerciumn-241

T. Ourium-244 J

U. ýrnmehcivm-241

(b)(7)(F)

S. Sealed source I

T. 0alibration sources I

U. JSealed source .1

T. tNo tto ex'eed0.001
mlllioirles per source; total
possesslon not to exceed,.
0.005 milli.uries I

(b)(7)(F)

II

I
.1

Off~icia Use Oni, - S .'etdIfrmbn I
E
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W~enea Number

24-00513-32 1
MATERIALS LICENSE Pocket at Re.nc Nubr
SUPPLEMENTARY SHEET 030-02278 1

Amenrment No. 108Il ______________________

V. jAkmericlurn.241 V. OSealed source I
(b)(7)(F)

W. ýmericcium-241 I V.jSeoledusor-ce 1'..

X. IýMericium-24.j X. Seaied source I

Y. ýmericium-2'r1 r Y. OSealed source I

Z. Uraniue-:depleted in uranium- Z. OStainless steel
235)1-. covered metal I

I.LI
z.

(b)(7)(F) 7

(b)(7)(F) I
(b)(7)(g)

J4 shields:6"t toexceed 12
kilograms ead ,b-

• kilograms .

?50 kilograms .

-- ,'ium (Natujaf,•:j. .-. AA ny AA.

SBk F.h0orim" (Natural). -:y:' BB. bny .

CC.. Plutonium-239 Ccj. 1SýaIe source
(Mound Laboratory)].,'

15D... Jranium (Depleted) I DD. fny .. :*P.' •D

.- :' "Calfom.ium-252 I "-. • E

.- tr f *L.. . .....
FF Strontlum-90• - •":::!!FF. Iealed source' FF.FF.st

(b)(7)(F)

250 kilograms .

Irotal not to exceed' 190
micrograms

1500 millicurles I "..

,P•ouries IGO... plydrogen-3 }:i-.

..C-. .

HH. ýriy.byproduct rmaterial WitFh
Atomic Numbers between 3
throug[' 83, inclusive

I1. Oadoliiiuni"-m53 1

-30

HH.

StoragelProces4sirig

Storade/Prooessing

QG.

I[. -Sea , sores
(North American
Scientific, Inc. Model
MED 3601) 1

JJ.. .ealed sources
(lsotqpe Prod ucts
Model'HEG-137) 1

(b)(7)(F)

1I. SodTOeS not to exceed
.250 Tnlllicu'ries each; total
possession not to exceed 3
curies.

JJ: 8 sources not to exceed 30
millicuries each; not to
exceed 240 millicuries total

JJ. Oesium-137 I

O7rfhlnl lisp ~
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SUPPLEMENTARY SHEET 030-02278 I
rMnendment No. 108

KK. Any byproduct material with a KK. Any KK. Total possession not to
half-life less than or equal to 6 exceed 10 curies
hours

LL. Americium-241 -: .. LL. Seald •urce ,(lICN "
Model 400)

MM. Radium-225 MM. Any MM.100 millicures
" . . ?Id 'g; _ -

9. Authonz<dUse:

A. .ý'pyjuptake, dilution and excretion procedure permitted by 10 CFR 35.100.

B Any imaging and lIizht•ri6n -procedure permitted by 10 CFR 35.200..

y. Any diagnostic or thee'ylcedure permittedby 10 CFR 35.300., "

,._Any manual brauhythera;-predure permitted by10 CFR'35'•"00'

E."Diagnostic medical use T &6.ed sources..permitted by 10 CFR 35.00 in compatible devices"
.registered pursuant to 1OL"R30 32t Z;:'"''

F. through N., AA., BB., DD., EE,.jK. and- r.. , I.d d velopment as defined in Seotion
30.4 of.VO CFR Part 30, instrument calibration',
student instruction and sample analysis as..
desorbgd in application dated June 18, Z0P3.,

O..Sbal9d sources to be used in J.L Shepherd28-6A 5071, Amersham X2016 40686F; EOt 4.Corp. 64-
76'.17 for ca[librat on and ,densi -measurements and for medical and veterinary medicsil
brihytherapy use. ,

P. To be used in Troxier Electronics Labs,.Inc,, Model 1257 soil moisture/density gauge.

Q. To be used,,!r T•rqxer Electronics Labs, Inc., Model 1257 soil moisture/density gauge.

R. To be used in Troxier Electronics Labs, Inc., Model 1403 and Model 3411 B soil moisture/density
gauges.

,. To be used for laboratory moisture/densi~y measurement of soil samples Amersham/Searle in a type

X-92 capsule.

Oft,,c,.,- l U=u Oniy - r•.;;,=• Rc~to•" lrJ.•,.,,tk 11, .

I
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24-00513-32
MATERIALS LICENSE Pooke or Referunci Number

SUPPLEMENTARY SHEET 030-02278 I
?ý;endment No. 1080

T. Electroplated calibration. sources to be used in an E G & 0 Model Let -SE 1/2 counter and a Far West
Technologies Tissue Equivalent Proportional Counter (TEPC), Model Number LET-SW5.

U, To be used in Campbell Pacific Nuclear ModI1.'50O Sberes moisture gauges (CPN-131).
V. To be used in Troxler TVrectropics3220 sees realis ure gauges, Ttoxler Drawing No. A-1 02700.

. ."I. .. ... ": k

W. To be used ip'"Si eens Model SS 10244 anatomical marker, Amers'hbm .i0deLAMC24, also for
calibration and research.

X. "o. - " -Po
X. To be uitd~tn a Siemens Model 035-423000 duel Isotopic Motion Correction int Fee Holder,

Am•%!LX Model AMC24, also for calibration and research. "- rHor

Y. To be'•ised for research and development, as defined in Section 30.4 of 10 CFR Part 3Q, and for
.ýudent instructlQp, Amersham/Searie in a Type X-92 papsule, AMC-26XI08-3675LV. ;

Zia• i",. .e. . ; • .

Z.; .Shielding In ADAC .L•g.&rories MCD-AC attenuation correction systen,.

.,CC. To be used for laborlgotpresearch, student instruction and instrumerit calibration.

FF To be used in Tracer.Ub -iboel 772 for veterinary medical therap"'
'.,-4.,..-.<..* .1. ".,4 %-;•. .:-. . _.

G-. and HH. Short term t:se.•ventory fo. ..ci.lding,,waste materIalsitrnsferred from other license
issued to the rV•pti'ti of't"i v1 f...issourl.:

N.~

,1.l., Six sources -to be used In Laftorf6iýi misslon tLIne Source Housing VANTAGE..•
SJ- devices foredic,•l radiograpliy.ir~i~'umans. Six sources in shipping containers for replacement of

the sources.
.':.. ... . . .,

JJ." Four sources to"used in ADAC LabOrtories MCD-AC atteruation correction system for mefi-al":.adi.o9raphy in hum•ins. .Four so Sin shipping contaihers for replacement of the souri- •
, .- . -.,u :,.s

MM. :lbr possession only, itncident to decommissioning activities. .-

CONDITtONS

10. Licensed maternalnii .ia'-,be used at the licensee's facilities located at The Universitydf Missouri,
Columbia Missouri campus, Columbia, Missouri; Ellis Flschel Cancer Center,' 115 Business Loop 70
West, Columbia, Miss'ouri; and at Women's and Children's Hospital, 404 Keene Street, Columbia,
Missouri. Portable moisture density gauges may be used at temporary job sitas of the licensee anywhere
in the United States where the U.S. NucleairRegulatory Commission maintains jurisdiction for regulating
the use of licensed material.

"1•1. The Radiation Safety Officer for this license is Willie (Jack) M. Crawford, M.S.11. The ion -Off-',,l U,c.. Oi=, ; Sn•.clilr~ty; Ratud-lfrsIe•-~
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Amendment No. 108

12. A. The use of licensed material In or on humans shall be by an authorized user as defined in
10 CFR 35.2.

B. Individuals designated tawofias autfirized;e"usr autlhorlzedmuolear pharmacists, or authorized
medical physicists, as'•itnea'in 1#-C0*FR 35.2, sihafdTmeetthe training,lexperlence and recentness of
training criteria esjpblishRqdinr 10 CFR 35, and shall be designated, in writirg, by the flcensee's
Radiation Saf6et ..mmtee. .."

C. Licensd • on~tal for other than human use shall be used by, or under the supryvisi n of, indIviduals
designited..y the Radiation Safety Committee. The lidensee shall maintain recordi's6individuals
deskna.ad as users for three years after the individuars last use of licensed material .

,- ,- 
•. o

13. In additiino the possession limits In Item 8, the licensee shall further restrict the possessiab of licensed
mateat to quantitiesbelow the limits specified in 10 CFR 30.72 which require consideration of tlieneed
for•a•,nmergency plnifOesponding to a release of licensed material.

..... ; •.. ... • :

14. F•r::sealed sources not is"0kat6d with 10 CFR Part 35 use, the iollowin.g."bnditions apply:

Ak" Sealed sources shall *• tested for leakage anrd/or contamination at intervals not to exceed 6 months
or at such other interva's.. 6pecified in the certificate of registroarion hued by the U.S. Nuclear
Regulatory Commissron roder 10CFR 32:210 or under equivalent.'rgulations of an Agreemenlt-..,.:.S ta te . '• • • : i , , . . .•! ' i " ' '. ' .-

"B Notwithstanding Paragrap,).,A.(ftisb Cdi1-P seea1b'd.sovr.es designed to primarily emit alpha.::
particles shall be tested for l eal;aje a 6h'1i••-naation at intervals not to exceed 3 months...:.

C. Each sealed source fabricated by the licensee shall be inspected and tested for construction" defects,
.lkage, and contamination prior to @.my use or transfer as -a sealed source.

D. ln' absence of a 9ti,,cate from a.,*transferor indicating thata leak test has been made within the
inte5.ls specified.i t:certificate of registr~tiorp issued by-the U. S. Nuclear Regulatory Commission
unde:r 10 CFR 32.210 or'uncder equIvalent reguations' of an Agreement State, prior to v.. transfer, a
seale0oource or detector cell received from another person shall not be put Into use uhtil tested and
the •st results received.

E. Sealed s(56rce need not be leak tested if thi6 cor6tain only hydrogen-3; or they 6ontA'n only a
radioactive'as- 6o the half-life of the isotope is 30 days or less; or they contain:not more than 100
microcuries of beta;- and/or gamma-emitting material or not more than 10 microcuries of alpha-
emitting material.

, i i i , UzOny- .rlyiiutdl 1 k. ni"i

a
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MATERIALS LICENSE P"l or Reference Number
SUPPLEMENTARY SHEET 030-02278 I

endment Po.1No 08
_______________________________________________________________________II

F. Sealed sources need not be tested if they are in storage and are not being used; however, when .they
are removed from storage for use or transferred to anothef person, and have not been tested within
the required leak test interval, they. shall be tested before use or transfer. No sealed source or
detector cell shall be stored for a period of 60"i theft-10 years without being tested for leakage
and/or contamination. " . - i. .

G, The leak test shall.e cpablA of detecting the presence of 0.0" 5 microcurie.9185 becquerels) of
radioactive nribaTTon-the test sample, If the test reveals the presenre 0.ofIp005" microcurie (185
becquerels) r".b rre of removable contamination, a report shall be filed with' the UL).. Nuclear
Regulator'co6mission in accordance with 10 CFR 30.50(c)(2), and the sourcd sha•l be removed
immediatq.¶from service and decontaminated, repaired, or disposed of in accordanc'with
Com 6in regulations. ...*

H. Testsfbr leakage and/or contamination, including leak test sample collection and analysi'shall be
,p~rformed by the licensee or by other persons specifically licensed by the U. $. Nucleaý Re.g'Lzlatory

'•~pimisslon or anAgirment State to perform such services.

l-:Records of leak test resUJt~shalI be kept In units of microcurles and shall be maintained for.3'years.

15. ,PW'Suant to 10 CFR Part 40-V;Ovmestic Licensing of Source Material"!' the licensee is authorized to-..
•sess, use, transfer, ar~•pdi~u-p to 999 kilograms of depleted UraniUm contained as shielding

-*'hatedial,• %• i": ! •, =--

16., rI'Te licensee shall conduct akVphj"ibl fnveoyeyysxikonths, or at:other intervals approved by'tie
,,US Nuclear Regulatory Conmmssson, itu•`f&4.,0trooeý and/or devices received and possessed
;,under the license .' . . ' ;

17. A. Detector cells containing a titanium tritide foil or a scandium tritide foil shall only be used in
..conjunction witha properly operating temperature control.mechanism which :prevents the foil

wMt,. tep eaue Acntrol mhand prvdb .. N
tertiperature from exceeding that spdified by the manufacturer and approved by U.S. Nuoedr
"-Reulatory Commlssion,.

B. WJ•eh In use, detector cells containing a titanium tritide foil or a scandium tritide foil shall be vented to
the out'de.
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______________________________________________________________II

18. Notwithstanding the requirements of License Condition No. 32, the licensee is authorized to make
program-changes and changes to procedures specifically identified in the application June 18, 2003,
which were previously approved by the Commission and incorporated into the license without prior
Commission approval as long as: ...-

A. the proposed revision is docqmarnted, aeviewed, aiidapproved.bby thelicensee's Radiation Safety
Committee, in acCOrdanc, with established procedures prior to impl mentation;

B. the revisd .gm is in accordance with regulatory requirements, wil not chanre -the license

conditipri.rr•n•dWill not decrease the effectiveness of the Radiation Safety Program;.

C. the.lZrrasee's staff is trained in the revised procedures prior to implementation; aid,-

D. the •cinsee's audit program evaluates the effectiveness of the change and its implemprnetaorn.

19. Sialid tources or deitet cells containing licensed material shall not be ope.ned' or soures 1nrfved
ff'om source holders bhl' nsee except as authorized by the RadiationSafety Committee and as
desicbed in the facsimfl qaitMay 30, 2007, transmitted May 31.; 2007, toWpermit the removal.of sealed
-sources from liquid scintill•flbi'counting devices,-or other similar types "ofu•eupment, for dispoql
;p"rsuant to 10 CFR 30.41,i Ift.#FR 30.51, Subpaft K ini 10 CFR 20. andihe conditions of this license.

20. e licensee is ruthorizedt hgld adloactive material with a physlc41bhlf-Jife of less than or equal ti" 120
days for decay-in-storage betbre disposal in 6rdiparytrsh provided,:

Before disposal as ordlnar sl• bt.lh .5 1ia1ilbe surveyed at the container surfaceJth4---h. appropriate metrat set ow nost~sei'isit~e scale and wit.rhno interposed shielding to determIne

Ihat its radioaViity cannot be distiý'Uuished from background. All radiation labels shall be removied
or obliterated.=.

B. Generator coluriins.shall be segregated so that they may be monitored separately to ensur• deay to
'-.ba'kuround levels 01or to disposal. .. '

C. A.,reord of each disposal 1ermitted under-thist~iehse Condition shall be retained for 3 years. The
recoothust include the date of disposal, the date on which the byproduct material was placed in
storage, the radionuclides disposed, te survey instrumrent used, the.background dogerate, the dose
rate measur d at the surface of each Waste container., and the name of the individual who performed
the disposal.....

D. Radioactive waste .being held for decay shall not be stored for a period greater than 4 years.

21. Radioactive waste other than that specified in Condition 20. shall not be stored for a period greater than 2
years.

22. Notwithstanding Conditions 20. and 21., radioactive waste transferred from other University of Missouri
Licenses shall be dislposed of within one year of receipt

I
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23. A. Pursuant to 10 CFR 20.1302(c), and 10 CFR 20.2002, the licensee is authorized to dispose of
licensed material by incineration provided the gaseous effluent from incineration'does not exceed the
limits specified for air in Appendix BW-oTable I•q•olu'ffif I, .10 CFR Part 20.

B. Pursuant to 10 CFR 22002:4hi.t6liaenses may dclirpselbf incineritorash containing radioactive
materials with Atomic N`s,-ý3, other than those isotopes listedlbelow, as ordilnary waste in a
landfill, provigd th.I.ooncentrations of the isotopes, expressed in mi6rocu4.e.pC!) per gram of ash, at
the time pf d[•~osoal, do not exceed the numerical values listed in Table II, dbluri., 10 CFR 20,
Apperndixy& ltopes not included are hydrogen-3, carbon-14, alumlnum-28, chldnne•3, sllver-108m,
nioblumrri4jdine-129, teohnetium-99, and thalliurr-204, for which the concentrations'mrist not exceed 10
pe(ontpf t e values listed In Table II, Column 2, 10 CFR Part 20, Appendix B.

C. Pursunt to 10 CFR 20.2002, the licensee may incinerate tritium waste without the req 4 neltrent for
.1?b..•oving any a§•frevious to or following tritium waste incineration, provided the ash isno .sed for

ihe..llutlon of su68'e*qubntly incinerated waste containing other licensed M:ateials.

'.4. "Thblibensee shall not uSe licensed material in or on human beings ecept as provided otherwiserby.;"~ ~ .& .. .. e,,..:.v.! ...... .:. ý . ..

specific condition of thlslle ,. .,
25. ExR.erimentea animals, or t]re•'_sc from experimental animals that:have been administered I censed

,.ratenals shall not be usedf••"hnan consumption, .
,'.• .... ,.•. .. , " .:r•:z .•:..;.... ? .• .;-- ,' .. •..-:.

26., The licensee shall not acquirelicased U :souroe orddevce that contains .a sealed`....
so-Arce unless the source or dbi- h~s •.e• a4U W.th 1.S.,u'Niear Regulatory Commisior

.,upder 10 CFR 32.210 or with n'a•Aemd '. ".

27. The licensee is authorized to transport licensed material only in accordance with the provisions..6.10
CFR..Part 71, "Pac•* 3Ing and Transportation of Radioactive Material."

28. The•p.i6,insee shall ma!i`tarf records .frinformation related to decommissioning at the EHS Main Offices,
1306 Repearch Park D6Ve; Columbia, Missou 6is specified in 10 CFR 30.35(g) until this h ns
termilriae by the CommisSion.'

29. Each pdrtable~nuclear gauge shall have a'fogk or outer locked container designed to prevent .
unauthorized oraccidental removal of the dealed source from its shielded position. Th; gauge or Its-
container must 6e'6ocked when In transport. A nriihimi`hý of two independent physical,conlrols that form
tangible barrlers"to s.9u re portable gauges from Ln'authorized removal wheneqer -the portable gauge is
not under the control and constant surveillance of the licensee are required.

.1K ____ ___ ____ ____ ___ ____ ____ ___

Ifi!lU. 
n1" cui~Rlae nomtr
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menciment No. 108 T
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30. A. tf the licensee uses unshielded sealed sources extended more than 3 feet below the surface, the
licensee shall use surface casing that extends from the lowest depth to 12 inches above the surface
and other appropriate procedures to reduce the probability of the sourc or probe becoming lodged
below the surface. if It is not feasible-to extjn".the-'difslpg-.12 inches above the surface, the licensee
shall implement procedures t6Rns4rdlhat tlýp das;hle lisfreb of -obstruction before making
measurements.

B. If a sealed sopflre or.:-probe containing sealed sources becomes iodgd.:.Iow thbe surface and It
becomes appa.jr that efforts to recover the sealed source or probe may n6t be successful, the .
license shatl n•Iify the U. S. Nuclear Regulatory Commission and submit the reoport rqulred by 10"
CFR 30•J(2) and (c).- The licensee shall not abandon the sealed source or probe without obtaining
the i-ssion's prior written consent. ..

31.

(b)(7)(F)

-I.
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Jlcsrise Number
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MATERIALS LICENSE poTcw or 'Refru Number

SUPPLEMENTARY SHEET 030M02278

Fmendment No. 108 1
____________________________________________________________________ I

32. Except as specifically provided otherwise in this license, the licensee shall conduct its program in
accordance with the statements, representations, and procedures contained In the documents, including
any enclosures, listed below, except for minor changes in the medical use radiation safety procedures as
provided in 10 CFR 35.31. The U.S. Nuclear Rf6 ilat<ey Commission's regulations shall govern unless
the statements, representations, aiqd procedures in the licenseAes application and correspondence are
more restrictive than the r .ulati ons. . -

A. Appllcatigri Jqri A8, 2003;-

B. Letters• datead October 23, 2003, November.25, 2003, and October 25, 2010: and, ;,:.,

C. FacbN!hibs dated April 12, 2007 (excluding items 1, 2, 3, 5 and 10), 'April 25, 2007, anqdJiy 30, 2007,
transrhtfted on May 31, 2007. :-

I.

.4. '*,, .:

* .7$., †

..L.

ate FEB 042011

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

B-y. L e d&

CQopeen Carol Casey
Materials Licensing Branch
Region 1IJ1

Official U~ Oi17 - ~;urftj Rclutod lnformithn
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A.3.4 FACIUTY 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 description of where particular types of
materials are used:
See DFP text.

Quantities of materials or waste accumulated before shipping or disposalISee DF"P 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 Labortlorias (400 Laboratories)
Level of Contamination: MARSSIM Class 2

Total Dimensions
Component Number of Components Dimenslons of Component (specify units) sta mensi)

Glove Boxes fto
Fume Hoods 400 144 57,600 ft,
Lab Benches 400 270 108,000 ft
Sinks BOO 8 6,400 ft"
Drains 800 3.75 3,000 ft
Floors 400 256 102,400 "9

walls 400 640 256,000 1?
Ceiling 400 256 102,400 ft
Ventilation/Ductwork 400 30 12,000 fta

HotCells c_
EquipmentlMaterials 400 7.5 3,000 ft"

Soil Plots III

Storage Tanks _t"

Storage Areas ., ft3

Radwaste Areas __

Scrap Recovery Areas .f.

Maintenance Shop Ift
Equipment Decon Areas ft3

Other (specify) _

Dither (specify) ,,. ..._' 1 ,
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Name of
L evel of

V.
Name ot IVy,orra 1SWO ,c i, aiu.~aI~ t~~~

MARSSIM Class 2
I -- _______________________ q

fln-nr-,nnnn ni W~nnnnn.n9 ~a,,a,44,, ,,flht~l I Total DimensionsNir mn.Hnw ci Cnrnnnnnnto
.... m ......... .. . -Dm nln .. .. ........ . .. C m ..... f•- "f units.' (specify/units I

Glove Boxes e

Fume Hoods

Lab Benches fl
3

Sinks 50 B 400

Drains 250 3.75 937.5 Ift
Floors 25 5,000 125,0OO ft2

walls 25 6,000 150,000 ...
Qeifinq 25 5,000 125,000 ft2

VentilationiD uctwork 100 30 3.000 ft
3

Hot Cells P.f

Equipment/Materials 25 7.5 187.5 0it

Soi Plots _12

Storage Tanks ,It.

Storage Areas ......... 0ft
3

Radwaste Areas ___

Scrap Recovery Areas____________ _______ _______ t
Maintenance Shop _t_

Equipment Decon Areas ._,_,__t_

Other (specify) __

Other (speuify) __________ __________

A.3.5 NUMBER AND DIMENSIONS OF FACILUY COMPONENTS (Conrd)

Name of room Area 3: Radioactive Waste Areas (satellite collection areas included with labs)
Level of Contamination: MARSSIM Class I

Total Dimensions
Component Number of Components Dimensions of Component (specify units) Total D uns

Glove Boxes Pts

Fume Hoods 2 144 288 ft3

Lab Benches 2 270 540 fs

Sinks 6 8 48 f13

Drains 10 3.75 38 ft

Floors 2 256 512 it
2

Walls 2 640 1,280 ft
Calling 2 256 512 ft2

VentlatiouiDuctwork 6 30 ISO Its

Hot Cells _t3

ECuipment/Malerials 2 96 192 It
2

Soil Plots _ fe
Storage Tanks WIt

Storage Areas ff__

Radwaste Areas 3ft

Scrap Recovery Areas _t3

Maintenance Shop _ _._t_

Equipment Decon Areas --___

Other (specify) ,_._ _t
2

Other (specify) ,_,_It_
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A.3.6 PLANNING AND PREPARATION
(Work Days)

Estimate the number of workdays, by specific labor category, hal will be required to comple pte anning and peparation activites. Include all labor categories,
includng Supervisor, Foreman, Craftsman, Technician. Health Physicist, Laborer, Clerical. end others as needed.

1 ( ) H O W 1 ) l i 1(1 ) aC a

Actlvyly (1) Projecl Mgr (1) HPS P/yslit/ (1) Draftsman(2)
Slipper

Preparation of DocumrentalJon lot Regulatory Agencies 2 0 1 2 0 1
Submital of Decommissioning Plan
Developtnet of Work Plans 10 5 1 0 0 5
Procurementof Specal Equipment 1 i 0 0 0 1
Staff Training 1 1 | 6 2 0
haractenzation of Radlological Condition (including

sampling, soil and tailings analysis, or groundwater analysis, if 5 5 0 10 0 0
applicA~bial _ _ _ _ _ _ _ _ _ _ _

Dhre (specfy) Mobizalon I 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)

.stmate te number of workdays, by siecific labor category, that will be required to complete decontamination wnd'or dismantling activities for eac;
facility component. Copy and oomplete this table as necessr fo" ech room I ra or area. Rooms, laboratories, or areas with similar levels of
lame of room, laboratory, or area: Research and Medical Labe RMdwaste Areas, Farm Buildings

rLevel of Contamination: From backQround levels to DCGLs
(1) Health (6) HPTs/(1)

Component Decon Method (I) Project Mgr (1) HPS Physicist/ (1) (2) Laborer Clerical
Shipper Draftsman

Glove Boxes _ . _ __h_ _ __ _
Fume Hoods/ Hot Cells Decon ...... _ 120 20
Lab Benches Decon I_60 10
Sinks Decon

Drains Remove/DIsp 120 20
Floors Deown 60 1 10
Wells Decon 60 1 10
Ceilings "_

Ventltallon/Ductwork Remove/Disp 120 20
Hot Cells

Equipment/Materlals Sur/RerDisp .- 102 34
soil Plots______ _____

Storag.e Tanks

Storage Areas

Radwaste Areas I

Scrtap Recovery Areas

Maintenance Sop, o

Equipment Decon Areas

Other (spedify ShIpping 10
Other!pty) Supervlsion 62 62'
TOTAr "_ 582 62 10 642 124 1
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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.

(1) Health (6) HPTs / (1)
Activity (1) Project Mgr (1) HPS Physicist/ (1) s (2) Laborer Clerical

Shipper Draftsman
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 (6) HP rs / (1)

Activity (1) Project Mgr (1) HPS Physicist/ (1) Draftsman (2) Laborer ClericalShipper
FSS Setup 10 5 10 5

Survey Packages 10 5 he10 5
Class 2 Research Labs 40 40 240 40

Class 2 Farm Buildings 10 10 60 10

Class I 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 07
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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.

(1) Health
Activity (1) Project Mgr (1) HPS Physicist/ (1) (D)raftsm (2) Laborer Clerical

Shipper a
None - Unrestricted Release

TOTALS 0 0 0



NRC Licenae 24-00513-32
May, 2011

Univertly of Misound - Columbia
Decewmissionlng Funding Plan

Appeudlax B, Page B.9 of B.16

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
throuah A.3.10).

(1) Health
Task (1) Project Mgr (1) HPS Physicist/(1) (6) tsmI(1) (2) Laborer Clerical

(TOTLS fom ableP~3 Shiper DraftsmanShipper
Planning and Preparation 20 13 4 24 2 7(TOTALS from Table A.3.6). ...

Decontamination and/or
Dismantling of Radioactive
Factrity 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)

Final Radiation Survey 100 75 3 413 0 78
(TOTALS from Table A.3.9)
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A.3.10) _ _
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A.3.12 WORKER UNIT COST SCHEDULE

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

•(1" ) Health' ... . ....1(1

Labor Cost Component (1) Project Mgr (1) HPS PhyslclsV (1) (6) HPT's (2) Laborer Clerical
_____________ ______ ______ hppr Draftsman ()Lbrr CeiaI ~ Shipper I

Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000
Overhead Rate (%i 50% 50%/5 50% 50W 50% 50%
Total Cost Per Year $262,500 $225,000 1 $202,500 $157,500 $97500 7500

Uvlng Expenses (PD*7/5) 1  $181 $181 $181 0 0
Total Cost Per Work Day, $1,190 $1,046 $959 $786 , $375 $260

'Per Diem Rate: $129 per day.
2 Based on 260 wor1k days per year (e.g., 260).
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A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

multy the estfiated work days for each specfifi labor category (from Table K3.1 t) by the total cost per work day for Ite correspordng•l-bor
category (from Table A.3.12). and enter the results In the table below. Then, add es all labor cszegorim to determine the total labor costa for each

(1) Health HPT's/ (I ) Lbr Clbir
Task (1) Project gr (1) HPS PhysiclsV()() Laborer Clerical cost

_ _ _ r (1) Shlgger
Planrnng and Preparation $23,804 $13,59M $3,838 8,873 $750 $1,817 $62,680
Decontamination or
Diismantling of Radioactive $73,793 $64,851 $9,594 $504,849 $46.500 $0 $699,588
Facillty ComWonents
Restoration of Contaminated
Areas on Faclity Grounds $2,380 ._2,092 $0 $0 _ $1,500 $0 $5,972

FM',I Radiation Survey $119,022 $78,449 12,878 $324,770 $0 $20,250 $545,369
Site Stabilization and Long- $0
Term Surveillance . .... $• $0_$_____ _ _$__so
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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 TVolume ( Number of Type of Unit Cost of Total Packaging Costs
Waste__Type _ Volume _ (t3) Containers Containers Container

DAW/PPE from Decomm. 3188 119 1 m' Sacks $80 $9,520 J

LSC Vials 45 6 Drm $70 $420
All DAW/PPFJLSC Vials 2,560 2 Rented Seavan $2•000 $4,000

TOTAL ented SeNav am $N 20 $13,940

(b) Shipping Costs
Estimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (including truckload costs,
surcharges, and overweight charges) by the total distance shipped.

Number of Unit Cost Surcharges Overweight Distance Total Shipping
Waste TyPe Trucidoads t($/hiiWtruckload) ($,•mle) Charges~stmitLo Shipped Irwes) 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
Self-Shielded irradiator I $55,931

TOTAL 3 $60,131

(c) Waste Disposal Costs_... .. ... . _. : _ . .. .. .. . .. . .. . . _ _ .
Estimate the volume of waste to be disposed. Multiply the volume ot 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.

DisposalDisposal Mass Suhrges Total DisposalW aste Type Volum e (ft3) De st l / ) (lbs) UntC s $1) ( rCosts
• bs) container) _______

DAW/PPE from Decomm. 3,188 20 63,750 6.00 0 $312,500
LSC Vials 45 40 1,800 5.00 0 $9,000
Annual Waste Inventory 885 10 8,850 6.00 0 $53,100TOTAL3,233 N04 I $44,.6o00
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies required 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 -j $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 laboratory.

Activity Quantity Unit Cost Total Item 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
,aoorooriate cells below, and add then to obtain a subtotal. Add to the subtotal a continoencv 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 $699,588 36.6%
(From Table A.3.13)_
Restoration of Contaminated Areas on Facility Grounds
(From Table A.3.13),_$5,972,,__.3%
Final Radiation Survey (From Table A.3.13) W545,369 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%
Equipment/Supply Costs (TOTAL from Table 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%

i
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A.3.4 FACIUTY DESCRIPTION SUMMARY

Radioactive Material license numbers and types (i.e., By•product, 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 description of where particular types of
materials are used:
See DFP text.

Quantities of materials or waste accumulated before shipping or disposal
See OFP text.
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Use this table to summarize relevant tealures of the lacility. Copy and complete the table as necessary for each room, laboratory, or area.

Name ol room, laboratory or area: Area 1: Pickard Hall
Level of Contamination: MARSSIM Class 1

Total Dimensions
Component Number o0 Components Dimensions of Component (specify units) (spect unit

Glove Boxes f__

Fume Hoods ft3

Lab Benches

Sinks ft3

Drains 10 3.75 38 to
Floors 1 33,600 33,600 ft'

Walls 1 134,400 134.400 ft?

Ceiling 1 33,600 33,600 ftg

Ventrilation/Ductwork 7 60 420 0t

Hot Cella tt3

Equipment/Materials 1 98 98 11
3

Soil Plots ft_

Storage Tanks ft_
Stora Areasft

Radwaste Areas ft"

Scrap Recovery Areas __

Maintenance Shop ft;
Equipment Decon Areas . ._ fts

Other (specify) Roof 1 12,600 12,600 fte

Other (specify) It3
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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 Contamination: MARSSIM Class 1

Total Dimensions
Component Number of Components Dimensions of Component (specify units) (spi uni

Glove Boxes Ite

Fume Hoodls ft3

Lab Benches
Sinks,
Drains 2 3.75 8
Floors 1 9,900 9,900 ft2

Walls 1 4,.950 4,950 fte
Ceiling 1 9,900 9,900 It5
VentllationlDuctwork 2 60 120
I-Hot Cells ft
EquipmenttMatenals 1 96 96 W

Soil Plots ita
Storage Tanks ft)

Storage Areas Wt

Radwaste Areas

Scrap Recovery Areas ft2

Maintenance Shop ___

Equipment Decon Areas ft3

Olther (specify) Roof 1 14.850 14,850 ft0

Other (specify) 0
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(Work Days)
ýEsmate the number Of o""Ordays, by specffic labor category, that will be required to complete planning and preparation activities. include al labor categories,
nctudlrng supervlsor, Foreman, Craftsman, Technician, Health Phyicist, Laborer, Clerical, arid others as needed.

(6) HPrs or
(1) Project Mgr (1) Healh (1) Draftsmar n

Activity or (i) shrclural (1)HPSor Physicist or (1) or (2) (6) Laborer Clerical
Engineer 0 F Shipper Equipment

Operators
Preparation of Documentation for Regulatory Agencies 2 0 1 2 0 1
Subrdt l ,of Decommi,.ao .irg Plan 20 10 10 20 0 10
Develpnrnt of Work Plans 10 5 5 10 0 5
Procurement of SpeciaJ Equipment 4 4 0 0 0 1
Stot _TrainrV I 2 2 8 6 0
Characterization of RadiologicaJ Conrdlon (icluding
sampling, soil and tailings analysis, or groundwatur ra'lys, it 5 a a 10 0 0
applicable)
Other (specty) Moblization 1 1 1 6 0 0
TOTALS 43 27 19 56 6 17
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A.3.7 DECONTAMINATION OR DISMANTLING OF RADIOACTIVE FACILITY COMPONENTS
(Work Days)

Estimate the number of workdays, by specfic labor category, that wiU be required to complete decontamination andor dismantling aM OS for each
facility component. Copy and complate this fabie as necessar for each room, laboratory, or area. Rooms, laboratories, or areas wtth similar levels of
Name of room, laborato,, or aea: Pickard Ha-l and Sc alltzer Hai
Lavel of Contamination: From backaround lels to above DCGLs '"

(6) HP'H s or
()ProjectMr ((1) Heatlh (1) Dreftsman

Component Decon Method or (1) Structural (1) Foreman Physl or or (2)
Engineer (1) Shipper Equipment

Operalors _

Pickard Hall
Drains Remove/Disp 40 30
Floors Scabble/Rern 80 60
Walls Removea/Dsp 20 1i
Celfings Plane Altc 60 45
Venttlatlon/Duchwork Remova/Olsp 60 45
Eq u ipment/Materials Sur/Rem/Diso 8 6
Soil Plots Rem Soil 80 45
Schweitzer Hall
Drains Remove/lsp. 16 12 ,.
Floors Scabble/Rern 40 30
Walls RemovaWDlsp _a._ 8 6
Ceilings Plane Attic o0 45
Roof Remove/Disp
VenrltationDuchtwork Remove/Disp ,so0 45

EqugpmenVMaterials Sur/Rem/Disp 8 6
Soil Plots Rem Soil 20 15 L

ther (specfy) Shippin_ 909
te ) Supervision 90 180 ,_90

tOTALS "90 18w 9 54 - 40- 5 90
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A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACIUITY GROUNDS
a (Work Days)

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

(1) Project Mgr (1) Health (6) HPTs or

Activity or (1) Structural Physicist or (1) Draftsman (6) Laborer Clerical
Engineer Foreman (1) Shipper 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 MIe number o0 work days, by specific labor category, that will be reqcutred Io conduct a final radiation survey.

(1) Project Mgr (1) Health (6) HPT'sor (1)

Activity or (1) Strutural ()PS or Physicst or Draftsman or (2) (6) Laborer ClercalEquipment () boe Ceda

Engineer (I) Foreman (1) Shipper Operators _

FS, Setup 5 2 2 2
SurveyPackaqes 5 2 2 2
Structures 10 10 60 10
Soils 5 5 .......... 30 5
Report 15 3 3 3
TUIAS5 40 3 97 022

10 days
5 Days
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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 1o complete site stabilization and long-term
surveillance activities.

(1) Project gr )Hth (6) HPTs or
Activity or (1) Structural (1) HPS or (1) (1) Healt (1) Draftsman or

Foreman Physicist or (2) Equipmenl (6) Laborer Clerical
Engineer (1) Shipper 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
throuah A.3.101.

--. 9

(1) Project Mgr (1) Health (6) HPTs or

Task or (1) Structural (1) HPS or (1) Physicist or (2) Drufpmeno (6) Laborer Clerical
Engineer Foreman (1) Shipper Operators

Planning and Preparation 43 27 19 56 17
(TOTALS from Table A.3.6) 427156
Decontamination andior
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 40 19 3 97 0 22
(TOTALS from Table A.3.9)
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table 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
Suic5rvi~r tr nrnmz~n C•mftcm~nn Tnhn~ian Health Phw~ei~it. Laborer. Oeric[arl. anothers as nleeded.

(1) Project Mgr (1) Health (6) HPTs or

Labor Cost Component or (1) Structural (1)Physicist or (6) Laborer Cle(1cal
Foreman (1) Shipper (2) Equipment

Engineer (1) Shipper Operators

Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000
Overhead Rate (%) 50% 50% 50% 500/,, 50% 50%
Total Cost Per Year $262.500 $225,000 $202,500 $157,500. $97,500 $67,500

Living] Expenses CPD'7/5) 1  $181 $181 $181 $181 0 0

Total Cost Per Work Day2  $1,1 90 $1,046 $959 $786 $375 $260

Per Diem Rate: $129 per day.
2 Based on 260 work days per year (e.g., 260).
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Mulliply the estMWaOe; worA days lor each specific labor category (from Table A3, .11) by the totW cor per wor day for the corresponding labor

(6) HPT's or
Tak (1) Project Mgr (1) HPS or (1) Health (1) Dratlsman Total Labor

or (1) Structural Physicist or or (2) (6) Laborer Clerical
Engineer (1) Foreman (1) Shipper Equipmen Cost

operators
Planning and Preparation $51.179 $28,242 $18,229 $44,037 L2,250 $4,413 $148,350
Decontamination or
Dismantling of Radioactive $107,119 $188,277 $86,350 $424,639 $151,875 $23,365 $981.627
Fac, Coioonenrts
Restoraetlon of Contaminated $15,473 513,598 $0 512,58 529,250 $70,903
Areas on Facility Gr'ounds $_5,473 ,50__70,

Final Radiation Survey $47,609 $19,874 $2,878 $76,278 $5,712 $152,350
Site Stabilization and Long.
Term Surveillance so $ so so $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 Number of Type of Unit Cost of Total Packaging Costs
WasteType_0 _ () Containers Containers Container

DAWIPPE 162 6 1 m3 Sacks $80 $480
Wood Floor, Root 7680 3 Rented Seavan $2,000 $6,000
Soil, Slate and Rubble 8100 15 Rented Roll-Off $500 $7,500

TOTAL E $13___________,980

(b) Shipping Costs
Estimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (including truckload costs,
surcharges, and overweight charges) by the total distance shipped. ,_....

Waste Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
WtyTruckloads (tsm1ltrvcdoad ($S/mile) Charges(s/miw) Shipped (Mil") 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 0 0 2000 $105_000

TOTAL ,,,1_ 9 ,______I__ _' $113.400

(c) Waste Disposal Costs

Estimate the volume ot waste to be disposed. Multiply the volume o" 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.

Disposal Mass Surcharges Total Disposal
Waste Type Disposal Density (lb/ft3) Disp Unit Cost ($/1b) (S/ft3 orWat y eVolume (ft3) (Ibs) S/otie) Costs

• , •$/container)

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 79 10 837900 2.00 0 $1,675,800

TOTAL 2,2 $2,400,840
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

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

Equipment/Supplies Quantity Unit Cost Total Equipment/Supp.y Cost

Protective Clothing (per dress-out) 3600 $8 $28,800
Instrumentation Rental (per week) 22 $2,000 $44,000
Misc Tools (per week) 22 $1,000 $22,000
Heavy Equipment Rental 18 $10,000 $180,000
Consumables (per week) 22 $11000 $22,000
TOTAL $296,800
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A.3.16 LABORATORY COSTS

If applicable, estimate costs for analyses to be performed by an independent third-party laboratory.

ActMty Quantity Unit Cost Total Item 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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i

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 $981,627 23.2%
(From Table A.3.13) ,,
Restoration of Contaminated Areas on Facility Grounds $70,903 1.7%
(From Table A.3.13)
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 text.

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

Description of facility, 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.
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A.345 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS

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: Sinclair Farm
L e v e l o f C o n ta m in a tio n : M A R S S IM C la ss 2 T ot al D i m e n sio n s

Component Number of Components Dimensions of Component (speciy units) TspecifD units

Glove Boxes

Fume Hoods Wt_

Lab Benches 7e
Sinks ft1

Drains __,___, I1=

Floors
Wails _f

Ceiling. ft

Ventllation/Ductwork ft_

Hot Cells f__

Equipment/Materials .. ... f_

Soil Plots Wt_

Storage Tanks __

Storage Areas __"_

Radwaste Areas ,,__

Scrap Recovery Areas " If
Maintenance Shop ft
Equilpent Decon Areas W__

Other (specify) Lagoons 2 2 4 acre
Other (specify) Impacted Grounds 1 `100 100 acre
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A3.5 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) Total Dimensions

Glove Boxes ft,
Fume Hoods ft-
Lab Beinches Nt

Sinks t3

Drains fta
Floors ft2

Ceoing
Vent lation/Ouctwork ft=
Hot Cells

Equipment/Materials 1113

Soil Plots Wt_

Storage Tanks ,_,_._ _ _ _

Storage Areas ItW

Radwasts Areas _t_

Scrap Recovery Areas ..... ft.
Maintenance Shop , _,

Equipment Oecon Areas ft2

Other (specfy) 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 labor category, that wil be required to complete planning and preparation activites. Inclade all labor categories.
incudng Supervisor, Foreman, Craftsman, Technician, Health Physidst, Laborer, Clericl, and others as needed.

(2) HpT'e or
(1) Project Mgr (1) Sr ()Heaath (1) Daftsman

Activity or (1)Structural () r phaysicist of (1) or (2) (2) Laborer Cleriel
Engineer (1 Foea Shipper Equipm~ent

Preparation, ot Documientation tar Reoulator Agerxies; 2 0 1 2____ 0____ 1____

Suomlttat of ecornnssloning Plan 20 10 10D 20 0 t0
Development of Work Plans 10 5 5 10 0 5____

Progurernent of Special Equipment 4 4 D 0 0 1____
StanI Trairnan 1 2 2 8 6 0
(Cherawctenizafon of Radiologcal Condition (including
sampling, soil end tailings analyss, or groundwater analysis, It 5 5 0 10 0 0
Mernppi)_____ __ ___

Other (sp~ecify) Mobilization I 1 1 6 00
TOTAL.S 43 27 19 56 6 17
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A.3.7 DECONTAMINATION OR DISMANTUNG OF RADIOACTIVE FACILITY COMPONENTS
(Work Days)

rEsimate the number o6 ww'days, Vy specfic labor category, that will be required to complete deoontaemnalion and/or dismanting actlvities for a
lfadlity ~omonent. Copy and complete this table as necesy for each room, laboratory, or area. Rooms, leboratories, or areas with similer levels of
Name of room, laboratory, or area: Outdoor Areas
Level of Contamination: _From backg•ound levels to DCGLs .... ,__ _ or

(2) HP3"s or

(1) Project Mgr (1) HPSor (t) Health (1) Draftsman
Component Down Method or () Structural (Physicist or or (2) (2) Laborer ClerIcalEngineer Str tral( an (1) Shipper Equipment

_______________________ _________.-_Operators ______________

Glove Boxes 
Operators

Fume Hoods/ Hot Cells
Lab Benches,
Sinks _____ __________ _____

Drains ,_ _=,___

Floors
Walls

Ceilings
Ventilation/Ductwork

Hot Cealls
EqulpmentlMaterlets
Soil Plo• s Rem/Dispose 20 tO ....
Storage Tanks_ __
Storage Areas
Radwaste Areas _
ScapReco~very Areas

Maintenance Shop
Equipment Decon Areas
Other Ispecify) Shipping 5

_o_ __.Supervision 5 10 5
TTALS 5 ' 10 5 ' 20 1I' '
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A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS
(Work Days)

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

(1) Project Mgr ) ) (t)Health (2) HPTs or
Activity or (1) Structural PhyList or (1) Draftsman orActiitynre(1 ()Sier (2) Eul•n 2 aoe lda

Foreman ys (2) Laoepmena
Engineer (1) Shipper Operators

Grade Excavations 2 2 2 4

TOTALS 2 2 0 2 4 ......
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A.3-9 FINAL RADIATION SURVEY

(Work Da•s)

Estimate the number of work days, by specific labor category, that will be required to conduct a final radiation survey.

(1) Project Mgr (1) Hp$ Or (1) Health (2) HPTrs or (1)

Activity or (1) Structural . Physicist or Draftsman or (2) (2) Laborer Clerical
Engineer (1) Foreman (1) Shipper EquipmentOperators

FSS Setup 5 2 2 ,, 2
Survey Packages 5 2 2 2
Soils Surveys/Sampling 15 is 30 30 15

.ep 10 "1 2 2 1 2
ToTALS 35 19 2 36 30 21
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A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)
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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
throuah A.3.10l.

(1) Project Mgr (1) Heafth (2) HPT's or
Task or (1) Structural (1) HPS or (1) Physicist or (1) Draftsman or (2) Laborer ClericalStructer Foreman (2) Equipment

Engineer (1) Shipper Operators

Planning and Preparation 43 27 19 56 6 17
TOTALS from Table A.3.6)

Decontamination and/or
Dismantling of Radioactive
Facility Components (Sum of 5 10 5 20 10 5
TOTALS from all copies of
Table A.3.7) ....
Restoration of Contaminated
Areas on Facility Grourds 2 2 0 2 4 0
(TOTALS from Table A.3.8) ......
FiRnal Radiation Survey
(TOTALS from Table A.3.9) 19 2 36 30 21
Site Stabilization and Long-
Term Surveillance (TOTALS 0 0 0 0 0 0
from Table A.3.10) . ....-
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Estimate labor costs (Including salary, fringe benefits, and corporate overhead). Include all appropriate labor categories, Including
ISzmnrviqnr. Forreman. Craftsman. TeohnlrcJnn. Health, Physiisat. Laborer. Clerical. and others as needed.

(1) Project Mgr (1) Health (2) HPTs or
Labor Cost Component or (1) Structural (1) HPS or (I~ 1) Physicith (1) Draftsman or()Labrr CeiaPhysicist or 1 rfsa r (2) Laborer ClericalL C C n o rra Foreman ( (2) EquipmentEngineer (1) Shipper Operalors

Salary & Fringe ($/year) $175,000 $150,000 $t35.000 $105,000 $65,000 $45,000
Overhead Rate M 50% 50% 50%. 50% 5 50%
Total Cost Per Year $262,-500 ....$!225(000 $202,500 $157,500 $97,500 $67,500
.iving Expenses (PD'715)1 $181 $181 $151 $181 0 0

Total Cost Per Work Day2  $1,190 $1.048 $959 $786 , $375 $260

Per Diem Rate: $129 per day.
2 Based on 260 work days per year (e.g., 260).
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Multiply the estimated work days ior each specific )abor category (from Table A.3.1 1) by the total cost per work day for the coresOing Zabor
ateaorm from Table A3.12). and enter ft resufls In the table below. Then, add across all labor calewoies to determine the Iota) labor costs for each

(2) HPTs or
(1) Project Mgr (1) HPS or (1) Health (1) Draftsman Total LaborTask or (1) Structural ()Frmn Physicist or or (2) (2) L.aborer Clerical Cs

Engineer ()Frmn (1) Shipper Equilpirwrtcs

O_ _ _alors
Planning and Preoaratlon $51,179 $28,242 $18,229 $44,037 $2,250 $4,413 $148,350
Oecontlamination or
Dismantling of Radioactive $5,951 $10,460 $4,797 $15,727 $3,750 $1,296 $41,984
Faciliy ants ...
Restoragion of Contaminated $2,380 $2,092 $0 $1,573 $1,500 $0 $7,545
Areas on aclity Groundsr-
Final Radiation Survey $41,658 "7"1998741 •19 $28,309 $11,250 $5,452 $108,461
Site Stabilization and Long- $0 $0 so $0 $0 o $0 $0
Term SurveIllaan.ce ...
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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, atong 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 (f?) Number of Type of Unit Cost of Total Packaging Costs
WasteTypeVou_________Containers Containers Container

DAW/PPE 54 2 1 m3 Sacks $80 $160
Soil 1080 2 Rented Roll-Off $500 51,000

TOTAL $1,160

(b) Shipping Costs
Estimate the number of truckloads of waste expected to be shipped. Multiply shipping costs per mile (including trucioad costs,
surcharges, and overweight charges) by the total distance shipped.

Waste Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
Truckloads ($/mlle/rvudcioad) ($/mile) Charges(S/miie) Shipped (miles) Costs

OAW/PPE ,1 $3.50 0 0 600 _$2,100

Soil 2 $3.50 " 0 600
TOTAL 3 $6,300

(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,

Disposal Mass Surcharges Total Disposal
Disposal Density (lb/ft3) Disp Unit Cost ($/tb) ($/ft 3 or costsWaste Type VOfume (f13 (Ibs) 5Costsr) _______

S/container)

DAW/PPE _._54 20 12080 6.00 0 $6,480
Soil 1080 9 9 5.00 0 $046,000

TOTAL __ 54 •_____ 1_11_11 JIM $492,480
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

Estimate the quantity of equipment and supplies required 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) 400 $8 $3,200
Instrumentation Rental (per week) 5 - $2,000 $10,000

ýMisc Tools (per week) 5 $1,000 $5,000
!Heavy Equipment RentaJ 2 $10,000 $20,000
Consumables (per week) 5 $1 000 $5,000
TOTAL .... $43,200
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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 Item Cost
Sampling ._._ Labor captured in remediation / FSS
Transport of Samples 20 $500 $10,000
Testing and Analysis (gamma) 600 $150 $90000
Testing and Analysis (C-14/H-3) 600 $250 $150,000
Other (soecitv)
TOTAL $250,000
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A.3.17 MISCELLANEOUS COSTS

Estimate any other applicable costs.

Activity - Total Cost
License Fees (2 yTs reciprocit.) $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 $41,984 3.8%
(From Table A.3.13)
Restoration of Contaminated Areas on Facility Grounds $7545 0.7%
(From Table A.3.13) $7,5_5_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)) $6,300 016%
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 $1,103,480 100.0%
25% Contingency $275.870 25.0%
TOTAL DECOMMISSIONING COST ESTIMATE $1,379,350 125.0%



Office of the Vice Chancellor
for Administrative Services

319Jess Hall
Columbia, MO 65211-1250

PHONE (573) 882-4097
FAX (573) 884-4847tuiversity of Misouri-Columbia

June 1, 2011

TO: U.S. Nuclear Regulatory Commission
U.S. NRC Region IH
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
decommissioning to prevent delay of required activities.

A copy of the University'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 CanelK. fJones
Vice Chancellor for Administrative Services

Attachment: As Stated

AN aouAL oPPomumWr~ADA Ims~rnman



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

• Unv"esity of MisSou System
OLUMMA I XAMAICMr I.OUA I MLOMs

Chapter 70: Execution of Instruments

S0.010 Generd Execution of
orporate.or Board. Instruments

172.390. R. S.Mo. 1959; Bd. Min. 4-11-58, 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. All Instruments-All instruments affecting The Curators of the University of Missouri,

the Board of Curators of the University of Missouri, or the University generally shall be

executed on behalf thereof as provided in this section unless execution thereof shall

have otherwise been specifically provided for and directed by the Board.

B. Real Estate

1. Any of the lands donated. by the Atlantic & Pacific Railroad Company to the

State of Missouri by deed dated the sixteenth day of February, 1871, and all

other lands conveyed by corporations or Individuals to the State of Missouri for

sale In aid of the state university, may be sold and conveyed by the board of

curators, and deeds of conveyance to same shall be executed by the president

of the board, signed by him, with the seal of the corporation attached thereto,

and attested by the secretary of the board; and provided further, that any

conveyances of such lands heretofore made by said board in accordance with

the provisions of this section shall divest the State of Missouri of all title to the

same and vest said thie in the grantees, their heirs 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/her designee, with the corporate seal affixed, attested by the

Secretary.

C. All Contracts, Oher Instruments and Agreements-Ali contracts and other

Instruments and agreements of The 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 thereof, the President of the University, the Vice President for Finance and

Administration, or such other officer as may be specifically designated by the Board,

and the corporate seal may be affixed, attested by the Secretary. The named officers

htt p://www.umsystem.edu/ums/rules/collected rules/business/ch7O/70.010 2eneral execut.;. 5/31/2011



Attachment 2 - Various Schematics of Ductwork
for Pickard Hall (7 pages)
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Attachment 3a - Radiation Worker Training
Status report for Pickard Hall 55555 (1 page)



_________ TICAIK) OAV __________ _ _ _ _

Name Start Last Training Training Date Training Due
Alex Barker 12/14/09 RAD SAFETY AT MU- REFRESHER 11/03111 11/03/14

Amanda Maloney 09/12/11 INTRO. TO RAD SAFETY AT MU 09/08/11 09/08/14

Anne Stanton 11/04111 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03114
Anione 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 12/0/14

Cathy Callaway 12/15/09 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03114
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 0&/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 09/20112 09/20/15
George Szabo 12/15/09 INTRO. TO RAD SAFETY AT MU 09/12/11 09/12/14

James Van Dyke 12/20/11 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 11/03114
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 11/03111 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 0822/12 0/22/15
Katherine Iselin 08/28112 INTRO. TO RAD 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 12/14109 RAD SAFETY AT MU - REFRESHER 11/03/11 11/03/14
Kristen Harris 11104/11 INTRO. TO RAD SAFETY AT MU 11/03111 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 AT MU 12/20/11 12/20/14
Lorenz Lepper 02107/11 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 0705/14

Marcus Rautman 11/04/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14
Masry Conley 11/04/11 INTRO. TO RAD SAFETY AT MU 10/25/11 10/25/14

Michael Yonan 12120/11 INTRO, TO RAD SAFETY AT MU 12/20/11 12/20/14
Nancy Alexander 11/14111 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 11/03114

Rebecca Pursley 08/28/12 INTRO. TO RAD SAFETY AT MU 08122/12 08122/15
Ryan Johnson 09/12/11 INTRO. TO RAD SAFETY AT MU 09/08/11 09/08/14
Sarah Jones 11/04/111 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/14

Sarah Williams 08/28/12 INTRO. TO RAD SAFETY AT MU 08/22112 08/22/15
Shelby Wolfe 09/12111 RAD SAFETY AT MU- REFRESHER 11/03111 11403/14

Susan Langdon 05/25/11 INTRO. TO RAD SAFETY AT MU 11/03/11 11/03/114
Susan Lowrey 12/27/11 INTRO.TO PAD SAFETY ATMU 12/20/11 12/20114

Wayne Mehrhoff 12/14/09 INTRO. TO RAD SAFETY AT MU 08/19/11 08/19/14



Attachment 3b - Radiation Safety for new
Radiation Workers at MU (25 pages)
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Safety Responsibilities

Radiation Safety Committee
" Comprised of members representing departments

where radiation or radioactivity is used
" Shall approve all use of radioactive materials and

radiation producing equipment within the university

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

* Review the activities of the Radiation Safety Office

Safety Responsibilities

Radiation Safety Officer
" 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

" Is a member of'the RSC, and brings issues of compliance,
efficiency and safety to the committee for resolution

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

4



Safety Responsibilities
Authorized User
" Individuals authorized by the RSC to use radiation

producing equipment or possess radioactive material, and
supervise their use

" Responsible for compliance with all guidelines, policies,
and safety procedures set forth in MU's Radiation Safety
Manual and Broad scope License

" Supervisory person directly responsible for training and
safety in the lab

1AUThIOR
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Emergency Procedures

o. Fire emergencies with radiation

" Medical emergencies with radiation

" Radiation only
" Laboratory contact personnel
" During business hours call Radiation Safety at

882-7221
" After hours call MU Police at 882-7201

7
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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
any place where its presence ma
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

Cure (Ci) the activity in one standard gram of
Radium = 3.7 x 10'1 disintegrations per second

Becluerel (Bq) 1 disintegration per second -
International Units (SI)

- i

10



Penetrating Distances , \

Paper Plastic Lead Concrete
Alpha

Beta

bw

ISGiai ma an d X-rays

I
Neutron
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HALF-LIFE100

Ln 7 Half-life Periods the
Radioactivity of the
Material Has Decayed
to Less Than 1%

!--- 25

Period I 0~.78
1 2 3 4 5 6 7

TIME

DEFINITION: TIME FOR 1/2 TH-F ATOMS TO DECAY
AWAY

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

0 N/kIll M-,WC SOUrces Combilicd

P. X-Ravs Q , olzil tol'i

n _klediý:al SaWics kC1",'Nw:) 300 illRem

Collsunlvl. ploducts 10

TOL IL Mini Made 326

MAUA SOILINCS
..! Radon -20

1i CAVII Bod\

S1111 ý6
g

I OT if, .Viltural -294

12



Average Annual Radiation Exposure in the
U.S. (NEW)
(Approximate)
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IRadiation effects on the Cell

m 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 effectj

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

a 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
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AT MU we have new
AT MU we have new
Dosimetry New Dosimetry

bv Mirion

" M I N 0 L 0 GI C S

TLD - Thermoluminescent Dosimetry

IW

Requirement of Dosimetry

" Adult Workers

- 10% of any applicable limit

" Declared Pregnant Workers

- 100 mrem over course of pregnancy

" Minors
- DDE of 100 mrem

- LDE of 150 mrem

- SDE of 500 mrem

" High. Radiation Area (> 100 mR/hr)

16



To Assure Accurate Dosimeter Readings:

n wear badge at sternum level.

m keep badge away from heat sources

n store badge away from radiation sources

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

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

m only wear the dosimetry assigned to you

n assigned dosimetry should be worn at only one
institution

17



Dosimetry Continued

n 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.

m 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

n 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.

a 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.

I 1 Global Whole Body I PJng Dosimeter Fetal Dosimeter
Measures... Whole body exposure Extremity exposure Exposure to a fetus
Is worn... On the torso between Uhe

reck and waist
On either hand under the At the waist line
gloves with the name
facina the radiation source

Can detect... X-rays & gamma rays X-ays & gamma rays

High energy beta emitters High energy beta emitlers

7-~

2 .. ffl qq: 1 :g..ll-
. . . . - .. ... . - [1

NOTOFFICIAL ..... --

Your official dose report is provided LAW 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.

19



MU Radiation Safety Program
2009 Annual Dose Data

10% 5,000mrem

Dose mrem Whole Body

Minimal 169

1-100 102

101-200 2

201-500 3

501-1000 1

1001-2000 0

2001-3000 0

Risk in Focus

CAUSE DAYS

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

DRIV1NG A SMALL 290
CAR
DRIVING A LARGE 145
CAR

AVERAGE EXPOSURE FROM NATURAL RADIATION 39

PARACHUTING 25

CONTINUOUS EXPOSURE TO 100 MREM/YR/ LIFE 10

SMOKE DETECTORS -9

SEAT BELTS -69

20
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ALARA LEVELS

Monthly and Quarterly

• DDE - 100 mrem * Whole Body

" LDE - 300 mrem * Lens of Eye

• SDE - 400 mrem * Skin Whole Body

" SDE-MIE- 400 * Extremity

23
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Working in Pickard - things to know
" Do not disturb surfaces

" Call EHS if CF needs to maki
a repair or amendment tha,
will disturb a surface

" For entry into artifact
storage 12 - Staff without
dosimetry must be escortec

" Posted areas (room17, 27,
12) are no eating drinking
areas

a Postings are on the rise
n Call EHS with questions

ta Direct questions form the
public to EHS or Christian
Basi 2-4430

w Security
- Security guards in the

I galleries
- Physical barriers in place

Prevent disturbance,
removal, or access to
contamination.

EHS: Contact 573-529-2385
Jack Crawford, Radiation Safely Officer
Mary Aldrich, Health Physicist
David Burgess, Health Physicist

25
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Page# 1 of 7UNIVERSITY OF MISSOURI - COLUMBIA
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 rcquirc a response by the authorized
user, the response guidelines and a response due date will also be listed.

AUTHORIZED USER:
INSPECTION DATE:

Willie M Crawford
01/0712013

AU NUMBER: 55555

RISK CATEGORY:

INSPECTION CONTACT(S):

EXPIRATION DATE: 01/12/2013

ROOM(S) AND BUILDINC:
106 stage PICKARD HALL

12 PICKARD HALL

12A PICKARD HALL

13 PICKARD HALL

15 PICKARD HALL
17 PICKARD HALL

17A PICKARD HALL
IB PICKARD HALL
l st 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
COOOC hall PICKARD HALL

C10l-Ciel PICKAPJD HALL

Feeder ST PICKARD HALL

* Inactive Room

Donna Dare

A. [S) Records of Receipts, Inventory, and Transfers

C. (S] Radionuclide Waste Disposal

E, (S] Radlonuclide Use and Storage

G. [S) Training

8. [S] Survey Documentation

D, (S] Posting and Labeling

F. (S] Safety and Prudent Practice

H. [N] Other Inspection Items:

L (S] Performance Based Evaluations(s)

J. [S] Radiation Survey Results- See Attached EHS/RSO Survey Form(s)

'All survey results were within limits for removablc contamination; radiation levels were largely consistent with previous
surveys.

Overall Inspection Results:

Deficiencies Found:

None.

Satisfactory

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 starus of the numbered items below indicates your
authorization's compliance with the MU Campus Radiation Safety Program: an S - Satisfactoryl a U = U~satisfactory; 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 wiUl also be listed.

Comments and Recommendations:
This inspection is conducted to ensure the radiation safety group regularly reviews Pickard Hall for radiation safety program issues
and conducts a regular survey. The inspection shall review the controls that have bcen 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 with the potential to disturb building surfaces are being routed through

SHS 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 Ail History & Archeology

Assigned HIP Review Cornments(optionao:

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

EHIS / RSO 8(07/96) H



Pa~ee: of I

UNTVERSIT OF MISSOURI
RADIATION AND AREA CONTAMINATION SURVEY

Room& BuI•dg: Plickard Fioor I Authorized User. RSO Authorization t. 65566

DOORS1 CLOSED

NoT To Scale
R~adiation Survey_.' Denotes Location" C-o.ntamin'ation Survey ,,Denotes Location

0] Dose rates less than 0.03 mR/hr, escept; m Rtemovable activity less than:
Surveys performed with GM and MN 192. 200 dpnm/100cm2 beta/gamma

u1hr L•1 uN/hr to R/•£m 2Odpm/100ocr2alpha
20 55 40 20 1 403 A 12 40

27 55Z 40 27 ai 40 5 15 40"
25 50 3e 15 40 t S 40 N POSTINGS ARE LOCATED ATM

25 ss 40 3a so •o A waft 106 C ceiling access

so s. as an so en S lecturn base 106 0 ceillng access
31 5 aO E ceiling access

32 F 40
33 In 40

$3 s C 40

35 5. 40 ____________

NOTES: locatlons are grenerally in cornrecs, deed canter doorways or reproducabil~ty. Ciassnca in session, therefore several areas were not attempted.

•Dose rate measurerment only as this location, n wipe ~est conducted ins outdoor areas,

Dl, •'.'T \ V•-i,• inR]/7 d•O.5, ;`, oi

Y:\RSS\RSS Survey Rooms (MAPS)\Pickard\lnspection maps for Pickard all floors 1.2013.xlsx
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University of Missouri-Columbia '°'
G-5000W Standard Four Activiy Analysis Report

Machine Name: PEPPER MILL 2
USER ID: RSO

Group Daterrime2013/01/07 13:01:33.00
System Serial #: 2000-120399

Sample Sample Sample Elapsed Alpha Alpha Beta Beta Gamma Gamma
Position ident Type Count Counts DPM Counts DPM Counts DpM.

lime
I

2
3
4
5
6
7
8
9

10
.11
12
13
14
15,
16

wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test

AUtOSKg Ab3 1 Min 0 SaC
tamination E I Min 0 Sec
tamination E- 1 Min 0 Sec
tamination E' 1 Min 0 Sec
tarnination_E- 1 Min 0 Sec
tamination_E' 1 Min 0 Sec
tamination E- 1 Min 0 Sec
taminationE, I Min 0 Sec
tamination E, 1 Min 0 Sec
tamination E, I Min 0 Sec
tarninatlonE, 1 Min 0 Sec
tamunationi E 1 Min 0 Sec
taminationE 1 Min 0 Sec
tarnination E, 1 Min 0 Sec
tamination E, 1 Min 0 Sec
taminatlonE- 1 Min 0 Sec

0
0
0
0

0
0
2

0
0
0
0
0

1.00
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4.034
0.0
0.0
0.0
0.0
0.0
0.0
0.0

26
33
20
24
18
22
26
25
33
19
20
30
18
24
32
23

26 .0
52.239

0.0
0.0
0.0
0.0
0.0
0.0..

52.Z9
S0.0,

29.851
.. 1'0"0 -2.'

207 207.U0
215 50.0
203 0.0
197 0_.0
199 0.0
207 0 0
224 106.25
207 0.0
199 0.0
240 206251

201
12f2K 2 Y 25

27419AbSWi~.qIi5
0.0... : 8 4044.776k 2.13- 03 1G7
0.0Y 185 0

W"7 0

.3 00
206.'45

oo

Date:22J... 1aected By:

roved BY:

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974-4100 Webslte wAw.gammaproducts.c .c

Page 1 Report Generated on: 0110712013 GSOOOWANAL4.RPT ver 3.0



-512
University of Missouri-Columbia

G-500.OW Standard Four Activity Analysis Report
Machine Name: PEPPER MILL 2
USER ID: RSO

Group DateIrime2013/01/07 16:31:08.00
System Serial #: 2000-120399

Sample
Position

Sample
Ident

Sample Elapsed Alpha
Type Count Counts

Time

Alpha
DPM

Beta Beta Gamma Gamma
Counts DPM Counts

1 BKG
10 wipe test

AutoBkg ABG1 Min 0 Sec 0
taminaton_E' I Min 0 Sec 0

0.0
0.0

22 22.0 216
19 0.0 228

218.0
62.5.

• .'• :•,:no rt
. . . . . . . . . . . . . . . . . . . . . . . . . . . ... ,,

." .•:i08.00

* .• -.t%, t G rimma
"'j• 1; Ui UPM

. '.7 :

It

Collected By: ,._\..__,"_,_ _ Date:--

Approved BY:_ _ _ _ _ ___ _ Date: . -.

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974-4100 Website www.gammaproducte.com

Page I Report Generated on: 01107/2013 G5WOWANAL4.RPT ver 3.0
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Page: ofI

UNIVERSITY OF MISSOURI
RADIATION AND AREA CONTAMINATION SURVEY

Room 4 Building: Pickard Floor 2 Authorized User RSO Authofization M. 55555

STORAGE 3-20D _/215A

ALLER204

GALER LLRY 7 ' ME LIE EHI

207 20-

RJ .B T G ALLE RY C O MOA L .E-Y 0

209ER TO BELO SY20ACj

ifI
G ALLER CAS

ot T Scale

Radiat~on Survey Denotes t.ocatlon Contarnlnation Surve~y Denotl~e Locat~on

Cl Oose rates less than 0,03 mR/hr, except: 0, 23 C Removable activity less than:

Surveys performed with GM end MN 192. .200 dpm/lO0cmZ beta/gamma

Ihrcomn u•h tom ~r 20 dpm/10~cm2 alpha

2 18 40 12 N 40 22 7 40

I Zn 40 13 Is 40 22 ac. 3s POSTINGS ARE LOCATEDAT:

4 19 40 14 ii an 24 " a U9 , A [adderto attic

S I.S 30 10 12 40 20 is 40 Bi w-dll Z

0 zm 40 ie 13 0 C wall 2'06
7 20 40 17 13 40 D waJll l1

0 34 li0 18 13 40

9 14 40 19 59 40

10 iS w 20 s7 40

IAll~et's.w' Luni MN: 14C: SN: 423032 C•I Elate: 1040/12: MN: 192 SN: 204944 Cat Ow• 10)3/12 Ilt5Wwulnt: Gain 5000

NRi location. are generall In Crners, dead center doorways fore producablllt, 18)i0 dead censr of the wamlnt23 ion a marved area of wall. 25 Is at ladder

u s ra ey plent moved lower on will belo sCgn for Rmr r9In confirm O0ml/hrrdlnz In Novemble 2012 (closer to haJn:

Surveys~~~~Aaln pefome wit GMd09 andet MN12.20 p/0in ea/am.•-,l ,, MM•IJ Uaz/II g-- 20....om2alh
1 s 40i 2t0 1 20 4.2 , Le 4 1 , 2 29 4..0 22 .2 ,40., .,



1/1University of Missouri-Columbia
G-5000W Standard Four Activity Analysis Report

Machine Name; PEPPER MILL 2
USER ID: RSO

Group Date/Time2013/01/09 08:25:38.00
System Serial #: 2000-120399

Sample Sample Sample Elapsed Alpha Alpha Beta Beta Gamma Gamma
Position Ident Type Count Counts DPM Counts DPM Counts DPM'-

Time
1 BKG AutoBkg ABG 1 Min 0 Sec 5 5.0 35
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test
wipe test

tamtnationE- 1 Min 0 Sec
taminhtion__E 1 Min 0 Sec
tamlnatlon.E' 1 Min 0 Sec
taminationE' 1 Min 0 Sec
tamnination._E 1 Min 0 Sec
taminationE, 1 Min 0 Sec
tamination E, 1 Min 0 Sec
tamlnation E, 1 Min 0 Sec
tamination E- 1 Min 0 Sec
taminationE 1 Min 0 Sec
taminatlon E, I Min 0 Sec
taminationE' I Min 0 Sec
tamination E' 1 Min 0 Sec
tamination_E, 1 Mtn 0 Sec
taminationE' 1 Min 0 Sec
tamination_E' 1 Min 0 Sec
taminatlonE- 1 Min 0 Sec
taminationE- 1 Min 0 Sec
tamination E, I Min 0 Sec
taminatlon_E, 1 Min 0 Sec
tamination E' 1 Min 0 Sec
tamination E" 1 Min 0 Sec
taminatTonE' 1 Min 0 Sec
tamination_E' 1 Min 0 Sec
tamrniation_E 1 Min 0 Sec

0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

20
33
18
26

.31
21
24
22
24
24
19
24
31
25
17
16
15
21
30
21

19
19
18
15

35.0 211 211.0
0.0 223 75.0
0.0 209 0.0
0.0 184 0.0
0.0 220 56.25
0.0 224 81.25
0.0 219 50.0
0.0 228 106.25

218 31.25
0.0 242 193.75
0.0 212
0.0 2060.0 22 •::'t2.6'

0.0 215 25.0
0.0 194., - .(.0
-.010 .0 28 43.75
0.0 218 43.75
0,0 24375

0.0 212 6,25
0 * 0 195 TOO-
0.0 209 90;
0.0 212 M.5
0.0 222 68.75.
0.0 212 :6.29'

50.0

C v ;31.25

• .,. I . ,.

* . .. : , .

1..A• 43.75.

6.25...
* .. ..-. O.2

I'l. .. "J

(\ =

Collected By: Date: J

Approved BY: Date:

Gamma Products Inc 7730 w 114 PI Palos Hills IL 60465 Phone 708-974-4100 Website www.gammaproducts.com

Page I Report Generated on: 01109I2013 GSOOOWANAL4.RPT ver 3.0



University of Missouri - Columbia Environmental Health & Safety Radiation SOLty Office
Authorization Inspection Check List

(Heading Boxes: S - Satisfactory, U.- Unsatisfactory, N - Not Applicabie. Numbered Items: Check deficienti

Authorized User: 0, 'el-A AU# L15~5 5. Contacted:

Building: Rooms:

Receipt, Inventory and Transfer
1. Radionuclide Shipment Receipt Log Incomplete
2. Use of radionuclides inadequately recorded

3. Inventory records incorrect / incomplete
4. Trans fer(s)Iperformed improperly

[ Survey Meter and Survey Documentation
__ 5. Survey Meter Functional Checks

___A. Battery Check
___B. Response Check

C. Past calibration date.
__ 6, Survey frequency not adequate (see Table 1)

__ 7, Area survey map inadequate
S__ . Meter survey inadequate

A. Meter survey not performed
B. Meter results not 3n 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 I Table 3

Radlonuclide Waste Disposal
11. Waste disposal records not kept
12. Solid Waste not stored properly
13. Liquid Waste not stored properly
_.__A..No oecondary containment

B. Not capped
C. Funnels not stored properly

14. Improper disposal of waste
A. Sink disposal

___B. In Bio/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.

I•] 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. Isotope equipmentloontainers/storage unlabeled

[•J 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 restrictedaWea
27. Protective clothing not used
28. Open toed shoes worn in lab
29. Assigned dosimetry not properly worn

[I Training

30. AU, RW, AW training adequate and timely

Other Inspection Items
31.

comnents on the back of this fton)

•=t• £gD"Trll• Ui rwI•Ir'•

W:

E

Ll: A B C D

.3
A

ME Initial Survey Results
32. Exposure rate in excess of Table 3

33. Removable contamination in excess of Table 2.

Nýu a& NýN=w
h"

T svel nate: /' /
--. T . .. .. .. Datca

Revision 02)2008



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



Designer ond Mornoclturer LUDLUM MEASUREMENTS, INC.of 501 Oak Street [ 231 Sern RaytUm Parkway
Scientific and Indusi CERTIFICATE OF CALIBRATION 325.235•.5494 85-270-8902

Sweetwater, TX 79556, U.S.A. Leni4r City. TN 377"71, U.SA
CUSTOMER UNIV OF MISSOURI ENV HEALTH ORDER NO. 20208275

LudlurfNMeasuremernts. Inc. Model 192 Serial No. 7QA 9••Y
S. _ _ _ __Model VW,"- Serial No. .A"f

Col. Date 3-Oct-12 Col Due Date 3-OcI-13 Cal. Interval I year Metfoce 202.33

Check mark g'applles to applicable Insir. and/or detector IAW mfg, spec. T. 75 -F RH ., 32 % All 7Q4.8 mm Hg

New Instrument Instrument Received ] Within Toter. .- 10% - 10-20% [] Out of Tol. Cj Requiring Repair Q Other-See comments

[' Mechanical ck. • MeterZetoed 0 Background Subtract -] Input Sero. Linearity
tI FIS Resp. ck [ Reset ck. Q] Winclow Operation [? Geotropism
[ Audio ck. IJ Alarm Setting ck. ga Bait. ck. (MIn. Volt) ._._._..LVDC

O1 Callbrotec in accordance with LMI SOP 14.8 rev 12/05/89. &Zaogbroted In accordance with LMI SOP 14.9 rev 02/07/97.
Threshold MV

Instrument Volt Set - bO V Input Sens. fO my Det. Oper. Zf" V at n mV Dial Ratio A%_ =

HV Readout (2 points) Ref./Inst. ,'f" /._ ____ V Ref.Inst. &-A. V

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

Gairom CWIibuuios GM dee~cix positioned rpendtWar to swo eam* be M 44-9 li ht *t eovdto hir ofH leamm.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/AVILTIPLUER CAL. POINT "AS FOUND READING" METER READING'

xt0(0 4000 JR/hr ... V Y
xO00D 1000 uR/hr .. .. _,,,_.._.___

X100 400 uR~hr= ZeS'" te.• U
x100 100 uR/hr ' 24

X10 6 Yhs~2 CQrl_________
xlO ?rV• con •.

XI r corn f

• Uncertointywithint 10% CAF. witNntli 20% ,Xl .Xi Range(s) C-albrated Ellctoniclily

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING'

Dig•Iol Log
Readout AA ~ 4~ A~.. Scale A&.4 - .- ~---

L'dwnA Moo~urorftH..LIAC. cartlloo that the Cb*VS hiftufnetthas 00rcoitwated by standwds itaceobde to the N01llon0 kelult6 of Stonclor9 and ledaraoloi, of tott10 to ~st orotho, Interridiond Standords otgankottor membe~rsm. or haov beon duurivd Stram occeptad vakue, ot naterd pwstd cowlarrhor have been derived by the folio"tp of calbdttof 19vtV11tiM
The cekdbrton rrster conarmens to the requrkernontY ot ANStYNCSl 15.40.1-1994 arid ANSI N323-1974 $tate of Texas Cglibration Ucense Na. LO-1963
Reference Instruments and/or Sources: Coss 028Do 0720 E0734 0781 [31131 01616 01696 [0)5105 C15717CO 05719co

060646 070897 C17300 OES51 0W52 00112 DM565 05-394 05-1054 07T-304 01I879 0110081 0110082 01Y982

0 Alpha S/N 0 Beta S/N 0 Other ___

500 S/N 38120 0 Oscilloscope S/IN ( Multimeter S/N 8426013 .

Caibra~ted 5.r&..~._ Date ~ ''"

Reviewed By: 42L)/&A -6,i Date

1o-a ce2t2floe L._.l not be reroducead except In INA wtltou the written approvdl ci dme MOPrentL In. IAC lre t.H Passed Dielectric Ji!-PotI and conflnui, TeO
FORM C22A 06/t2=212 Poge4o t -4--o Orly PAed:



Dees gner and M ctur LUDLUM MEASUREMENTS, INC.
•4 of

Scientific and Induatrial ICATE O CALRA TIONA 501 Oak Steet r- 231 Sam Raybum Parkway

I•IbInstruments 3 F A T 25-23.-5494 865270-982

Sweetwater, TX 79556 U.S.A. Lenolr City, TN 3771. U.SA

CL'-TOMER UNIV OF MISSOURI ORDER NO. 20204392/380793

O Ludlum Measurements, Inc. Model SDP Serial No. 2So -02."7

Mfg. Model Serial No.

Cal. Date 15-Sep-12 Cal Due Date 15-Sep-13 Cal. Interval 1 Year Meterface R/hr

Check mark [gppiles to applicable instr. and/or detector JAW mfg. spec. T. 76 'F RH 44 % At 698.8 mm Hg

2 New Instrument Instrument Received C] Within Toler. +-10% C] 10-20% v Out of Tol. &'Requiring Repair ] Other-See comments

[' Mechanical ck. Q Meter Zeroed Q] Background Subtract Q Input Sans. Linearity

E FIS Resp. ck ar Reset ck. [ Window Operafton Q Geotropism

g Audio ck. 0 Alarm Setting ck. " Batt. ck. (MIn. Volt) 7.2 VOC

7 Calibrated In accordance with LMI SOP 14.8 rev 12/05/89. LqCalibrated In accordance with LIMr SOP 14.9 rev 02/07/97..
Threshold mV

Instrument Volt Set V Input Sens. mV Del. Oper. _ V at mV m Dial Ratio _

HV Readout (2 points) Ref.!_nsL I V Reftnst. .IV.

COMMENTS:
Instrument is Auto-Ranging.
Peak Dose Rate 6 Integrated Dose are the available function5.

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

Gamma Calibration: GM detectors positioned perpenc~cular to socure except for M 44-9 In wftrcI the front of probe taces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
0 RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

Auto 4 Rihr " ig
Auto 1 R/hr V.qs

400 mR/hr _ _ _ _ M1.A

40 mR/hr 40___,/
10 mRlhr _.__ ___

4 mrR/hr _ _ _ _W

1 mR/hr __ 1.01
400 uR/hr _00 P"..
100 uPR/hr __,_' _ _

*Uncertainly wlthln± 10% C.F. withIn t 20% Range(*) Calibrated ElectronIcalty

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT.

CAL POINT RECEIVED METER READING' CAL, POINT RECEIVED METER READING'
Digital Log
Readout Scale

Ludl'iwn Meuaurau,'erv, bw. vettNe, stat to eon inestrm nt.ha. bow caitiratled by atanrdw CaVabl tO ste Natliotal , itCe of Stlandards eWl Teodnl0ogy,. 0 to a oltra'aon tacelt. of
oeter Interatlonat Stwtdcaera Ovswr'kration mowbers. o have been dertved tron accepte d vdL: of naltral physical eorstmrt or have beer derbmd by th ratio te of calllkrtion tasha •e
The caabraltaon ayptem cco MIS to the reaWtmmkiwn of ANSIVNCSL Z540-1-1994 6-4 ANSI ,32S-197e State of Texas Calibration License No. LO-1963

Reference Instrumentsand/orSourcea: oE'0 [59 eo En28 O [D '-[734 E]781 [E:1131 Ele616 [These (Z5105 05J717CO [05719CO
[]S804O [70897 [73410 -E551 r]E552 -]G112 C"M565 OS-394 -- S-1054 E-T-304 O"T$79[]T10O 1 ol T10082 r"Y982

C Alpha S/N [] Beta S/N C] Other

m rn 500 S/N __ Oscilloscope SIN _ _ _ Multlimeter S/N 15060230

Calibrated By: 1. 2, Date i6rPZ.

I ,~..

Reviewed By:

Th* oarlficatA iiiu ntI be reproducd eacept i n 6A WI"~J Wiewtten approval of tLudlmn M6eawun'anta bra
FORM C22A 0612)V2012 Page -J d

Date es a.SejI
AC Inst. El Passed Dielectric (HI-Pot) and Coninuity Teat

.I Only F riled I



UNIVERSITY OF MISSOURI - COLUMBIA
RADIATION SAFETY OFFICE

SURVEY INSTRUMENT CALIBRATION SHEET

User: RSO

Building: 8 RPDB

Room:

Manufacture:

Model:

Mary

LUDLUM

Model 14C

Instrument
Background: 0.015 mR/Hr

50 CPM

EFFICIENCIES IN %

Measured
,C-14 @ 1 cm:
'IPL, # 1094-21
Si-32 @1 cm:
!PL,# 548-6

Interpolated
S-35 @ 1 cm:
!P-32 a 1 cm:
,P-33 @ 1 cm:
Ca-45 @ lcm:
Tc-99 @ lcm:
C1-36 @ 1cm:

GROSS CPM
C.14 C 1 cm:
SI-32 0 1 cm:

1,47

23.11

2.1
23.1
5.7
6.0
7.2

15.2

Serial No.: 92302

Shield:

Probe:

Fixed

44-9 & Internal Window Facing Beam Port

Cs-137 Calibrator, Model: 28-6A, SN: 5071 8500
24000

CALIBRATION ATTENUATOR DISTANCE SCALE INSTRUMENT POINT AVERAGE
POINTS cm X RESPONSE CORRECTION CORRECTION
mRPhr 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 Y,200 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

Comments: Do not use X1000 settln,. /J

Signature of Calibrator: aate;

Battery Check: OK

10/8/2012

EHS/RS010(6/97)



...... I

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

Do not use X1000 setting. i|

USER: RSO P-32 Eff(%): 23.1
INSTRUMENT: LUDLUM MOO 3 C-14 Efft%): 1.5
SERIAL # (sn): 92302 Cs-137 sn: 5071
WINDOW: Fixed GEOMETRY: I1
SOURCE CKI 7.00

SCALE AVG CORR FAC
0,1 1.07 BATT: OK
1 1.00

10 1.00 CAL DATE: 10/8/20
100 1.00

INITIALS: ._DUE DATE: 108/20

I

12

13

EHSIRSO10(6/97)



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



Attachment 1 - Pickard Hall Radon Monitoring Results

Radon Monitoring Report

)L Lim I &5zL [ i'AIi

Dolodw DOkW- SO"ti

4 7 4 1,,3go Ein 7214..11f

*474 1887 DR14 -4JV 21

474129 DR4 ~N 9: N'j!:-p -4

*474191S rDPtl -,m %f)p~

4?41929' BRrJ tZi-NOU8 74

4741974 M~N 1 -%D V' CIS 24-

L 4?419 7 URN V -109'-lre 
24-L474198 WI.: 2 1 .w 2

REILATED NLY ru m-p)Wtfll4
VF.L) eY LANUALIZ R4.

LAN DAUER
I a ndmv hx Sc~cuice Il.'a Glcnwoa 1I1inrxi NM2

Acct No. 401

F~e, OBIS Cofwuert EKMUCOWo A. ai

F -i'5 7 it R 3 6.

F E2 (19 W1 26 64J. S.

±013

F~v f , PqAm 7 0.6.

F'EU-)9 HJ I .' 4 2_31
tI7- ±0. 14

F IS d9 AM i.L6.~ 1.7

f 9 C J;I,: RM 1Z 2231 3.1
~5 10.17

!:B09 Rt' 5 1.3
20.10

;:tT13 ;19 FIN la 1 8~IA, 16 * 1.72.2
t13.2 ±0. 14

FE~S -ki I X 2? 3480. 1 4.0

_____ ______ _____!Ie9.6 ±0.20

C4)CS 0

4P

I OF I 1



Radon Monitoring Report

A T$ POSE IPi~L *A a.ii"P

P.1r JM r 4CIARL)

OrQeato Dtco ibnEdal

4742006 DAN j' M1 *~-%)8 ý14 --F-P 9--0; PIM 2.3

DR4'0 !,9~ -zJ - -a7E r t R1 I A

4 4W4?Q1? UR4N i C4 FEBrJ P.M 4

.LIANDAUER

L an4~.ua. 1l.ý ' %Sncgec Road 0.1owoo4 Ilhn, W4025

* q A Padcai
Ccm iCVI

±1101.1

L 1 .3 1.3

1.0
35 ±0.08

~7U FAGE 2 O

!

() 02 __I_
R~EMPI.1S RLELA1ELD ONLY VJ WI T019.8
AS RUEl VETI B3Y a.ANDAtIER.
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Radlon Monitoring Report
*~ .E.SLANDAUER'

Acct. No. ~ 1~-.ca:I.~~ 2L'i~1MI:(OI M.211

9 >j r,1 YER .4 C ,

PI. R; - -C' O6

*AID

C4) As

1'41-- 1 RL L A IJ CA4 i; r13! ;I *n- rWR:eDa O~~c
PI.9 jYZ 4,; A4r. ¶P.! Lr'I S2?v I~?~~ litq-f-CqF
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Attachment 7 - Chase Environmental Group, Inc
- QAP 8.2 Chain-of-Custody Procedure (3 pages)



CHASE ENVIRONMENTAL GROUP, INC.

QUALITY ASSURANCE PROCEDURES MANUAL QAF,8.2
PAGE: I OF 3
REVISION No, 2

CHAIN-OF-CUSTODY

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 materi in
experimentation or testing, when the validity of the corresponding data or r u pends
on maintaining accurate identification and traceability of the items.

3.0 INSTRUCTIONS

3.1 Periodic surveillances shall be performed by the Project a to ensure that item
control and identification comply with the following require

Sample Preservation be
3.1.1 The Sampling Technician shall ensure that s ws ill be properly prepared for

transportation to the laboratory by re~igeation and chemical preservation, if
necessary. The Sample Technician sh erify that the laboratory providing sample
containers has added any necess mital preservatives to the sealed containers
provided.

Container Label
3.1.2 The Sampling Techni ha censure that all sample container lids will be sealed

with tape and a la be firmly attached to the container side (not lid). The
following informnati be legibly and indelibly written on the label:

* Facil' ; m

S or ell and sample location number (if applicable);
* , ng date;

'•I.•a~pling time; and
.Sample collector's initials.

S m pument
s3_, The Sampling Technician shall ensure that the following packaging and labeling

requirements for nonhazardous sample materials are appropriate for shipping:

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

- Sample collector's name, address, and telephone number;
- Laboratory's name, address, and telephone number;
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Description of sample;
Quantity of sample; and
Date of shipment.

If the materials to be shipped are considered hazardous or if their n s
uncertain, the samples will be appropriately labeled and will be tra•• by
sampling personnel directly to the analytical facility or will be stsp' ing a
carrier licensed to transport hazardous materials.

Sampling Records
3.1.4 The Sampling Technician shall ensure that detailed reco suiantained during

sampling. These records will include the informationI'tedelow applicable:

Sample location (facility name);
* Sample identification (location orboi r and sample number);
* Sample location map or detailed sketch;
* Date and time of sampling;
* Sampling method;
* Field observation of: <,

- Sample appearance,
- Sample odor,

* Weather conditions j
* Sampler's iden ti ; and
* Any other sigi ~)formation.

Chain-of-Custody
3.1.5 The Samp •'dhnician shall ensure that the chain-of custody measures are

follow dblish a written record concerning sample custody during movement
betwe axmpling site and the testing laboratory. Each shipping container will
ha ain-of-custody form (see example Exhibit 1) completed by the site

. g personnel packing the samples. The chain-of-custody form for each
Sainer will be completed in triplicate and sealed in the container. One copy of

C'! s form will be maintained at the site, and the other two copies at the laboratory.
,,.. JOne 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.

3.2 All completed sampling documentation (log books, etc.) and cbain-of-custody records shall
be processed as quality assurance records
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4.0 EXHIBITS

1. Chain of Custody Form (Example)

cc,
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