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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:[]Information about the design, manufacture, or utilization of nuclear weapons
[JInformation about the protection or security of reactors and nuclear materials
[_IContractor proposals not incorporated into a final contract with the NRC
[lother

Ex. 4[] Proprietary information provided by a submitter to the NRC
[JOther

Ex. 5. |Draft documents (D.P. Privilege)

ICorrespondence deliberating a proposed action (D.P. Privilege)

[JRecords prepared by counsel in anticipation of litigation (A.W.P. Privilege)
[]Privileged communications between counsel and a client (A.C. Privilege)
[]Other

Ex. 6: |Agency employee PII, including SSN, contact information, birthdates, etc.

P Third party PII, including names, phone numbers, or other identifying information

Ex. 7(A):_]Copies of ongoing investigation case files, exhibits, notes, ROIs, etc.
[JRecords that reference or are related to a separate ongoing investigation(s)
Ex. 7(C):[]Special Agent or other law enforcement PII
B PII of third parties referenced in records compiled for law enforcement purposes
Ex. 7(D):&X] Witnesses’ and Allegers’ PII in law enforcement records
[ ]Confidential Informant or law enforcement information provided by other entity
Ex. 7(E):[JLaw Enforcement Technique/Procedure used for criminal investigations
[JTechnique or procedure used for security or prevention of criminal activity
Ex. 7(F): [ ]Information that could aid a terrorist or compromise security

[ JRetired Law Enforcement personnel
[]Witnesses or unknown individuals who have participated in enforcement activity

Other/Comments: ﬁbf/’f lcle 5Cplpé

! 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 Determinat_ion 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-1757, 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 lIsthis an active NRC Region lll 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 used/stored.

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
(ML102800311), 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 1 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. ltis
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://www.chemteam.info/Equations/Solubility-Table.html

notes that “all alkali metal and alkaline earth (Be*, Mg*', Ca>', S**, Ba*, Ra®)
sulfides are soluble.”

{b)(5)

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://www.chemistry.pomona.edu/Chemistry/periodic_table/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 reasohable 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.

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,

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 soi ilding and the Ra
m, (b)(5) :
(b)(5)

Is the decommissioning action expected to be completed in a reasonable timeframe, e.g.,
less than 1-1% 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 hecause of the historical nature
and valuable/irreplaceable 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.

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.

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 20.20027

. o
-



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 difficuit 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:

Due to the; 1) high potential for significant soil contamination;@ )5 J
(;)5) ) high potential for mixed waste; and 4) significant
quantity of time involved in the decommissioning of the building, Region Il

recommends that HQ Project Manage the decommissioning of Pickard Hall with
Regional inspections and additional assistance as needed.
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M In November 2009, the NRC was notifled that residual radioactivity from naturally occurring
(ﬁﬂ radioactive material had been identified in Pickard Hall from research and development : (;‘L
h M activities from the 1900's. The NRC was notified since we gained regulatory authority over | l'\\L.
L discrete sources of radium beginning in October of 2008 from the energy policy act. After the S i1 i 3{#
notification, the university began a characterization survey in December of 2009, which . .
-éd\ p‘\(’ n identified localized areas that contained residual radioactivity in excess of NRC release limits’ /,\(_. A
but determined that individuals in the building were not received radiation exposure overthe . 4 3
*  NRC's public dose limits, The NRC conducted a reactive inspection in Januaryiand verified the '~ 7
university's dose assessments and survey results and ensured the university cpntrols were ,( o, l “t"tc i
ya adequate to protect public health and safety. .. i
Lot '-{ourky‘

ﬂtk) I ! %Since Pickard Hall is building which does not use radioactive material under the university’'s o C e {S'
NRC license, decommissioning timeliness rule apply. This rule requires licensees which need ¢

OM 4/  new procedures to remediate a building, to either submit a decommissioning plan within 1 year . ﬂﬂk]

of notification and immediately begin decommissioning upon approval of that plan or submit an } p\

u,b - id\alternative schedule for decommissioning. We are here today to inform you that the NRC has ¢

(D(\A\& received and is reviewing an alternative schedule request from the university to postpone 1 j+ of
decommissioning to a later date since the university has a NRC license and radiation protection” A d‘ .

{\% ) program to keep building occupants and the public safe. 5 ek

w(\k (&5 Q. What type of radioactive research was done in Pickard Hall? For how many years? % 40 ,

L
f \Q The university’s historical site assessment has identified the building was used for Radium-226 m'[‘
\ extraction and research of Thorium-232 daughters in the early 1900's, with activity ceasing in FIIAC S

the 1930s. Since the type of research is difficult to determine due to the length of time that as U&“/‘Q/
O\& 4 passed, a larger scale survey was completed to identify all areas of the building with potential
contamination.
Y Q. What contamination/isotopes are in Pickard Hall? Exactly where is the contamination? Is
this publically available?

The residual radicactivity 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
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.

Cl



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 buiiding
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
guarter. 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 ficensee 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 materia! 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 conceming 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
viclated 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 wouid 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? :



| 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 contro! 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 naturali 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 | 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.




Liea, Christine ————————— ———

From: Katie Strei (b)®)
Sent: Tuesday, May 25, 2010 7:21 AM
To: Lipa, Christine

Subject: Regicnal Dicussion Slides
Attachments: region I 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

mrmememen Forwarded messaoe -co-czoee- —
From: Katie Strei (b)(E)

Date: Tue, May 2%; at 7:29 AM —_
Subject: N

To: Katie Streif (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; Qrlikowski, Rpbert; 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,

| 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 | was able to piece together by going through ali of the
information | 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, | 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.

| 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 planis approved by the NRC.

Did the NRC ever issue a decision on MU's request for an indefinite timeline? 1Is 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.

| hope this helps. Please let me know if you have any additional questions.
Thanks,

Lionel Rodriguez

NRC/RII/DNMS/MCID

630-829-9609

--—-Original Message-----

1 0I$




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

From (D)7 )C).(0X7)(D)

Sent Wednesday, June 19, 2013 5:42 PM
To: Resource, OPA3

Subject: Univ df MO Pickard Hall radiation

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

O EME) on Wednesday, June 19, 2013 at 18:41:31

comments:’| am wondering what the latest official status is for remediating the radiation in Pickard Hall on the
University of Missouri-Columbia campus. The last | heard was that the university had asked the NRC for an
indefinte timeline to devise a remediation plan and actually remove the radiation. But | 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? |s 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? | 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:




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(gX2) -
Allows the NRC to approve an alternate schedule for submitting a decommissioning plfan
[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:
e Acceptance review;,
o 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 | am aware of for decommissioning
actions:

1 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.” Qur 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, | 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
ML 102800330, the first
ML102800336, |one)
ML102800398,
ML 102800412,
ML 102800452,
ML102800455,
ML 102800458,
ML102800463,
ML108200467,
ML 102800563
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)
6/7/2011 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
21612013 Licensee response to RAls on Alternate Schedule | ML13126A170 Public
Request
5/10/2013 | Licensee additional response to RAls on Alternate | ML13135A616 Public
Schedule Request
6/19/2013 | NRC Acknowledgement Letter for Receipt of RAI ML13171A235 Public

responses
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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 Unlversify of Missouri

Location Columbia, Missouri

Docket(s) 030-02278

1. What is the concern?

The licensee is concemed 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 concemn occur?
No speéiﬁc date but it started when the Cl was issued to the dosimeter,

3. Is this an ongoing concern?

Yes, the on going concem 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.

G\ORAIINEICS\ALLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSCURI\110054 ALLEGATION RECEIPT

1.00CX Page 1 of 4
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individual receiving the aflegation 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 womn during work within the building.

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

9. Ask the Cl 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 concem?

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?

{BUTHCL{bYTHD)

Yes. 4' According to the Cl, management did not provide additional

guidance.

7. Ask the C] what requirement/regulation does the individual believe governs this concem? (If the Ci does not
have this information, please document this response. If the Cl does not provide this information and the

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 walt on the licensee’s response before NRC
pursues the issue? If not, why?

12. Was a condition report (or other corrective action document) initiated in response to the lssue? If so, what was
the resolution?
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 Cl and others in the museum are given regarding storage of the dosimeters.

18. What is the inspector's recommended foliow 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 wom by the individual.

GAORAINEICS\ALLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSOURN 10054 ALLEGATION RECEIPT
1.DOCX Page 2 of 4



17. Inspector Assessment of the Issue/Background information:

(BX)THC).

I

{(BX7XD)

(b7 HC).(LATHD)
B) 7XC 1B 7 HD)

J Initially, the NRC did not fully understand the Cl concern and did not follow up
_ ) The inspector contacted the Cl on July 15, 2011 to gain additional and clarifying

Full Name {BATHC).(LXTYHD)

Employer

Mailing Address (Home) (BXTYC)XTID)

Occupation

(bY7NC).(bYTHD)

Telephone

Relationship to facility

(bY7)C).ib}THD)

After normal working
hours;

Preference for method
and time of contact

Was the individual advise
of limitations on identity

protection?

mQ 'L R ¥y : :
oes the individual object to referral? Does the individual object to releasing  NA
their identity?
No Was the individual informed that NA

oes the Individual object to referral to
@ agency and release of identity to that

If the issue involves another agency,
d
th

objecting to referral to another agency
might impact review of the concern?

1. Does the concern involve
discrimination? if so, was the CI
informed that identity will be released
during an investigation?

process and the 180 day restriction on
filing?

-SENSITIVE-ALLEGATION-MATERIAL-THAT-MAY IDENTIFY A CONCERNED INDIVIDUAL~——NOT
. ~FO-BEPLACED TN AUDANS OR PRUVIDED TO ANYONE-WITHOUT-A-NEED-FO-KNOW—

G:\ORAINEICS\ALLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSOURN110054 ALLEGATION RECEIPT
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liNhat 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 ABQVE)
NA

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

the NRC?

THAT MAY IDENTIFY A

G:\ORAIINEICS\ALLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSOURN\ 10054 ALLEGATION RECEIPT
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Received By: Michael LaFranzo Receipt Date: 7/15/2011

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

Columbia, Missouri

030-02278

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 concemn 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 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 and the
radiation levels in the areas would not exceed regulatory limits,

THAT MA -
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7. Ask the Cl what requirement/regulation does the individual believe govems this concem? (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 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 the licensee requires dosimeters to be worn during work within the building.

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

Dosimetry records

9. Ask the C| 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. ®XTHC).(BXTIHO) ] 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 wait on the licensee’s response before NRC
pursues the issue? If not, why?

NA

1| &

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

The Cl 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 resilts by 4.

17. Inspector Assessment of the Issue/Ba ion:
H {(bYTHCHBUTHD)

The licensee was

GYORAIINEICS\ALLEGATIONS\AMS-LTRS\1 1 AMS\110054 UNIVERSITY OF MISSOURIN 10054 ALLEGATION RECEIPT
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(BUTHC).(bUTHD)

(BYTHC){BUTUDY
information.

Initially, the NRC did not fully understand the Cl concem and did not follow up
iThe inspector contacted the Cl on July 15, 2011 to gain additional and clarifying

Full Name

Mailing Address (Home)

{(bX7XC).(bX7XD)
Telephone

Preference for method
and time of contact

Employer

Occupation

Relationship to facility

(B)THCHUbKTNDY

Was the individual advise
of limitations on identity
protection?

.- v ey
i

Does the

individual object to referral?

their identity?

If the issue involves another agency, No
does the individual object to referral to
the agency and release of identity to that

Was the individual informed that NA
objecting to referral to another agency
might impact review of the concemn?

ey = Sp e st e b TR L O

(25

1. Does the concem involve No
discrimination? If so, was the Cl

informed that identity wili be released

during an investigation?

2. Was the individual advised of the DOL NA
process and the 180 day restriction on
filing?

3. What_ adverse actlons have been taken? When?
NA

ALLEGATION MATERIAL THAT MAY IDENTIFY A CONCERNED TRDIVIDUAL=-NOT—
~TOBEPLACED INADAMS OR PROVIDED TOANYONE WITHOUT-A-NEED-TFO-KNOW_-

G:\ORAIINEICS\ALLEGATIONS\AMS-LTRS\1 1 AMS\110054 UNIVERSITY OF MISSOURN 10054 ALLEGATION RECEIPT
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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/ls your management aware that you informed
the NRC?

~SENSITIVE ALLEGATION MATERIAL THAT MAY IDENTIFY A CONCERNED INDIVIDUAL -~ NOT
~—TFO BEPLACEDINADAMS OR-PROVDED-TO-ANYONE WITHOUT A NEED TO KNOW—

G:\ORAIINEICS\ALLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSOURN110054 ALLEGATION RECEIPT
2.D0CX Page 4 of 4



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

phone call, letter) Public Meeting/Telephone

Facility Name Curators of the University of Missouri

Location Columbia, Missouri

1. What is the concern?

The licensee has a sign inJout sheet for those individuals entering and exiting elevated radiation areas within the
Museum. The Cl is 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
identified.

3. Is this an ongoing concem?

Yes, the on going concem 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 Ct 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 Ci 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.

G:\ORAIINEICS\VLLEGATIONS\AMS-LTRS\11 AMS1110054 UNIVERSITY OF MISSOURN110054 ALLEGATION RECEIPT
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. Ask the C! what requirement/regulation does the individual believe governs this concem? {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 Ci 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

r——-——_

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

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

1

=

0. 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 concem brought to management’s attention? If so, what actions have been taken; if not, why not?

Yes. l— OUTHCLXTH(D) J According to the C1, 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?

A

e < =[5 3]

2 5 3

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.

EEE

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 inspector's 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.

X CONCER ==
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17. Inspector Assessment of the Issue/Background Information:

(BYTHC).(bXTHD)

(BY7THC)(bXTXD)
(B)7)C).(bX7)D}

nformation.

l Initially, the NRC did not fully understand the Cl concern and did not follow up
|The inspector contacted the Cl on July 15, 2011 to gain additional and clarifying

Full Name

Mailing Address (Home)

(BY7HCLBITHD)

Telephone

Preference for method
and time of contact L

Employer
y

4

Occupation

Relationship to facility

(BYTHC).(XAT)(D)

Was the individual advise
of limitations on identity
protection?

their identity?

If the issue involves another agency, No
does the individual object to referral to
the agency and release of identity to that

Was the individual informed that NA
objecting to referral to another agency
might impact review of the concemn?

agency?

4

1. Does the concem involve No
discrimination? If so, was the Ci

informed that identity will be released

during an investigation?

2. Was the individual advised of the DOL NA
process and the 180 day restriction on
filing?

—SENSITIVE ALLEGATION MATERTAL THAT MAY IDENTIFY A CONCERNED-INDIMIBUAL——NOT—

MAY IDENTIFY AC

G:\ORAINEICSWLLEGATIONS\AMS-LTRS\11 AMS\110054 UNIVERSITY OF MISSOURI\ 10054 ALLEGATION RECEIPT
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3. What adverse actions have been taken? Whén?
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/ls your management aware that you informed FL
the NRC?

FY ACO =
ACED IN AD
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NUCLEAR REGULATORY COMMISSION
REGION il

Q
Y & 2443 WARRENVILLE ROAD, SUITE 210

e T b ' LISLE, ILLINOIS 60532-4352

August 10, 2011

(bUTHC).(bXN7XHD)

SUBJECT: ALLEGATION NO. RIil-11-A-0054

{BYTNC).(o)T)
Dea )

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 mathematica! 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 infout 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 mischaracterized your concerns as described in the enclosure, please contact
one of the NRC Region Iil 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 concemns provided to the licensee. We will provide your
concems 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 concems, we intend to take
all reasonable efforts not to disclose your identity as the source of the concerns. The NRC
Region Il technical staff wili evaluate the licensee’s response to determine the next step in our
evaluation. After we complete our evaluation, you will be provided the resuits.

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 Ill, 2443 Warrenville Road, Suite 210, Lisle, filinois
60532-4352; (2) calling the NRC Region Il switchboard toll free at (800) 5§22-3025; or (3) sending

C\\



(BXTHC)(B)THD) 2.

an e-mail to our common e-mail address which is Allegations.Regionlli@nre.gov. Your
cooperation is appreciated.

Sincsrely,

James Heller
Senior Allegation Coordinator

Enclosures:

1. Summary of Concerns
2. NUREG/BR-0240, “Reporting Safety Concems to the NRC”



File No. RIil-2011-A-0054

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

Concem 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.

Concem 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 concemed that the licensee has not provided sufficient guidance to the staff on the use
of sign infout sheets when entering and exiting elevated radiation areas within the museum.
Specifically, the sign infout 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
infout. Additionally, the sign infout sheets were placed in confusing locations which do not
facilitate their use. Lastly, staff do not appear to be consistently using the sign infout sheets.

Enclosure 1




{BXTNC)LOITHD) -2~

an e-mail to 6ur common e-mail address which is Allegations.Regionlli@nre.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”
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Fuapk LISLE, ILLINOIS 60532-4352

August 22, 2011

(b)7NC)L(bX7)D)

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

1 (BX7NHC).(b)(T)
Dea 0)

This letter refers to your telephone call with Michael LaFranzo, Inspector, U.S. Nuclear Regulatory
Commission (NRC), on July 29, 2011, in which you expressed a concemn related to activities at
the University of Missouri. You are concerned that, within Pickard Hall the licensee is aware of
several "hot spots” that have not been labeled as “Radioactive;” and radiation is present in the
ventilation system. .

Enclosure 1 to this letter documents your concern as we understand it. If we have
misunderstood or mischaracterized your concem as described in the enclosure, please contact
one of the NRC Region {ll 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 with you on July 29, 2011. You indicated that you (1) did object to having your identity
released, and (2) did object to having your concemn provided to the licensee. Your concern will
be evaluated during a future NRC inspection. After we complete our inspection, you will be
provided the results. During our inspection we will implement reasonable measures to not
release your name as the source of the concern.

Thank you for notifying us of your concemn. We will advise you when we have completed our
review. If you have any questions, please contact a Region Il Office Allegation Coordinator.
The Region Il 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 Hi, at 2443 Warrenville Road, Suite 210, Lisle, lllinois 60532-4352;

C\\



(B)THC)BXTXD) -2-

(2) calling the NRC Region 1l switchboard toll free at (800) 522-3025, or (3) sending an e-mail

to our common e-mail address which is Allegations.Regionlli@nre.gov. Your cooperation is
appreciated.

Sincerely,

Senior Allegation Coordinator

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



File No. RIlI-2011-A-0059

Our current understanding of your concern is summarized below. [f you have any
additional or clarifying information related to this concern, please contact one of the

U.S. Nuclear Regulatory Commission (NRC) Region |l Office Allegation Coordinators at
the addresses or telephone number provided in this letter.

Concem:

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 1
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(2) calling the NRC Region 1l switchboard toll free at (800) 522-3025, or (3) sending an e-mail
to our common e-mail address which is Allegations.Reglonlli@nre.qov. Your cooperation is
appreciated.

Sincerely,

James Heller
Senior Allegation Coordinator

Enclosures:

1. Summary of Concern

2. NUREG/BR-0240, "Reporting Safety Concemns to the NRC"
bee w/enclosure 1: AMS File No. RIlII-11-A-0059

EXPRESS MAIL
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November 29, 2011

(BT KCLLATHD)

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

{RITHC)ENT)
Dear (D)

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 concemed that within Pickard
Hall the licensee was aware of several uniabeled 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 concem. 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 detemmine if additional evaluation is needed.

Thark you for notifying us of your concern. If you disagree with our conclusion or wish to provide
additional information, please contact an NRC Region 11l Office Aliegation Coordinator. The NRC
Region Il 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, Reglon il at 2443 Warrenville Road, Suite 210, Lisle, lilinois 60532-4352;

(2) calling the NRC Region 111 switchboard toll free at (800) 522-3025; or (3) sending an e-mail to
their common e-mail address, which is Allegations.Reglonlli@nrc.gov.

Sincerely,
2 T. Boland, D:rector

Dlwslon of Nuclear Materials Safety

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

Cha @



File No. RIll-2011-A-0059
Summary of U.S. Nuclear Requlatory Commission (NRC) Evaluation
ncern:

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 hali) near the speaker system.

In addition, you were concemned that radiation was present in the ventilation ducts located
behind the walls in the McL.oran or Eilenberg Galleries, the storage room on the second level,
and Room 108 near the speaker system.

NRC Evaluation and Conclusion for Concemn:

An NRC Region |1l 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 concem.
Slightly elevated radiation levels were aiso 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 208).

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.

ENCLOSURE 1



File No. RI{I-2011-A-0069

Based on the resuits 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 hitp:/, .nre.qgov/reading-rm/
adams.html.

Thank you for notifying us of your concem. 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 il
Office Allegation Coordinator by any of the means provided in the letter.

ENCLOSURE 1
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SUBJECT: ALLEGATION NO. RIll-11-A-0059

(BUTHC)bYT)
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
Regutatory 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 [ll Office Allegation Coordinator. The NRC
Region Il 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 lil, at 2443 Warrenville Road, Suite 210, Lisle, lllinois 60532-4352;

(2) calling the NRC Region |1l switchboard toll free at (800) 522-3025; or (3) sending an e-mail to

their common e-mail address, which is Allegations.Regionlli@nrc.qov.

Sincerely,

104/

Anne T. Boland, Director

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

bce wiencls 1 and 2: AMS File No. RIlI-11-A-0059
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(b)7HC)(BXT D)

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

(B)7HC)(0)(T)
Dean ™" "5

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 concem. Based on the resuits 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 concem. If you disagree with our conclusion or wish to provide
additional information, please contact an NRC Region HI Office Allegation Coordinator. The NRC
Region Il 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 lll, at 2443 Warrenville Road, Suite 210, Lisle, lllinois 60532-4352;

(2) calling the NRC Region Il switchboard toll free at (800) 522-3025; or (3) sending an e-mail to
their common e-mail address, which is Allegations.Regionlli@nrc.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

bec wiencls 1 and 2: AMS File No. RilI-11-A-0059
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November 30, 2011

{(EXTHC){BUTUD)

SUBJECT: ALLEGATION NO. Rill-11-A-0054

_ Dead (X7HCLEXTID)

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 infout sheets when entering and exiting elevated radiation areas within the museum.
The summary of our evaluation of your concemns is enclosed. We did not substantiate
Concerns 1 and 2, and we substantiated Concem 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. [f you disagree with our
conclusions or wish to provide additional information, please contact an NRC Region ill Office
Allegation Coordinator. The NRC Region Il 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 Regutatory Commission, Region Iil, at 2443 Warrenville Road, Suite 210, -

Lisle, Winols 60532-4352; (2) calling the NRC Region i switchboard toll free at (800) 522-3025; or
(3) sending an e-mail to their common e-mail address, which is Allegations.Reglonlii@nrc.gov.

Sincerely,

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

Enclosure:
Summary of NRC Evaluation

cha
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8ummg ry of U.S. Nuclear Regulatory Commission (NRC) Evaluation

As part of our assessment of your concemns, we requested information and an evaluation from
the University of Missouri (licensee) regarding your concems. 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 concermned 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 of 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 facuity and
staff to determine whether they possessed appropriate knowledge regarding the storage and
wearing of dosimetry. All 12 individuals comrectly explained how to wear and store their
dosimeters, and were observed to be appropriately wearing and storing their dosimeters.

NRGC Evaluation and Conclusion for Concemn 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 facuity 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 iocation 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 Halt 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.

Concern 2:

You were concemned 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 identifled that in 2010, three dosimeters from Pickard Hall facuity and staff were
lost. However, based upon the consistently low doses received, no adjustments were
racommended 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 clusion for cern 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 modlfied 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 Concem 2 at this time.

Concem 3:

You were concemed 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 muitiple access points to the elevated radiation
areas with no signs to remind staff to sign infout and no guidance on who is required to sign
infout. 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 infout sheets.

2 ENCLOSURE
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Summary of Licensee Evaluation of Concemn 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 itseif. 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-10-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 Concem 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

B8 percent of the entries were not in accordance with established procedures. The licensee
created Procedure RSIP-A-10-F1, 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
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SUBJECT: ALLEGATION NO. RIll-11-A-0054

(bXTHC).(oXT)
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 infout 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 |l Office
Allegation Coordinator. The NRC Region il 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 IlI, at 2443 Warrenville Road, Suite 210,

Lisle, lllinois 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 Allegations.Regionlli@nrc.qov.

Sincerely,

Anne T. Boland, Director
Division of Nuclear Materials Safety

Enclosure:
Summary of NRC Evaluation

bce wienclosure: AMS File No. RIII-2011-A-0054
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March 6, 2012

(bX7XC).{(o)7XD)

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

{(BXTHC)LOUT)
(D)

Dear

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 concem. 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 Il Office Allegation Coordinator. The NRC
Region Il 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 I},
at 2443 Warrenville Road, Suite 210, Lisle, lllinois 60532-4352; (2) calling the NRC Region i}
switchboard toll free at (800) 522-3025; or (3) sending an e-mail to their common e-mail address,

which is Allegations.Regionlli@nrc.qov.

Slncerely,

James Heller,
Senior Allegation Coordinator

Enclosure:

Letter, “Revised Notice of Violation, NRC Inspection Report No. 030-02278/11-02(DNMS)
University of Missouri-Columbia”
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February 6, 2012
EA-11-281

Ms. Jacquelyn K. Jones, Vice Chancallor
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 Viclation (Notice), enciosed 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 Ill has completed an independent
assessment and review of the contested matter. Based on the independent review, the NRC
has reached a conciusion, 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 identifled areas had previously been secured from unauthorized
removal or access to licensed material. The independent reviewer consldered 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 concems 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(s). 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 [n the NRC Public Document Room or from the
NRC's Agencywide Documents Access and Management System (ADAMS), accessible from

the NRC Web site at hitp://www.nrc.gov/reading-rm/adams.htmi.

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

Sincerely,

IRA/

Jennifer L. Uhle
-Acting Deputy Regional Administrator

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

Enclosure:
Revised Notice of Violation

¢c w/encl: Maureen Kotias, Director,
Environmental Heaith and Safety
Jack Crawford, Radiation Safety Officer
Sllvia Jurisson, MU Radiation Safety
~ Committee Chair
State of Missouri



Revised Notice of Violation, Inspection Report 030-02278/1 1-02(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 McLorn
Gallery (room 205), wall of the storage room on the second ficor (room 213), Research
Laboratory 17, the Lacture Hall (room 108), outside the Staff Office 9 in the corridor, above the
9 foot level of Offices 111 and 112, and the Julius Carlebach Gallery (room 2086), 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 1V violation (Section 6.3).

Enclosure
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SUBJECT: ALLEGATION NO. RIlI-11-A-0059

BXTNCHBIT)
Dear (D)

This is in reference to our letter dated November 29, 2011, that provided you the resuits 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 Il Office Allegation Coordinator. The NRC
Region Il 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 !li,
at 2443 Warrenville Road, Suite 210, Lisle, llinois 60532-4352; (2) calling the NRC Region i
switchboard toll free at (800) 522-3025; or (3) sending an e-mail to their common e-mail address,

which is Allegations.Regionlli@nrc.gov.

Sincerely,

(ef]

James Heller,
Senior Allegation Coordinator

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

bece wiencl: AMS File No. RIiI-11-A-0059
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Lqiaras, Harral

From: Kozak, Laura

Sent: Friday, May 24, 2013 9:30 AM
To: ALL_R3

Subject: Daily morning meeting notes

Attachments: Daily Morning Meeting News 05-24-13.docx

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

QOutside of Scope
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INITIAL ARB AGTION PLAN RII1-11-A-0084 (University of Missouri)
~SENSITIVEALLEGARON-MATERIAL—

INITIAL ARB ALLEGATION NO. RIil-2011-A-0054
July 26, 2011

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

FROM: Sarah Bakhsh, OAC, Rili

SUBJECT: INITIAL ARB: RIII-2011-A-0054 {University of Missouri)
On (B)(TXC)(BXTYD) 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. 1| have scheduled an ARB on Monday,
August 1, 2011. Please review the enclosed information to prepare for the ARB.

cc w/enclosures:

ARB Copy

- OXTHC)

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

e



INITIAL ARB ACTIOI‘S AN RIII-11gA—o. .4 (University of Missouri)

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

ARB Board Membership:  Boland Heck/ 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
QI ACCEPTANCE: YES NO (Priority: HIGH NORMAL LOW )

Basis for Ol Priority:

Ol has Accepted Concern(s) No(s). | Signature

MINUTES PROVIDED TO: Pederson /| ®X7(C) [Lipa/

ACKNOWLEDGMENT LETTER:  PRINTINFINAL __ REVISE N/A
REQUEST FOR EVALUATION: A. Licensee YES 10 CFR 2.380 NO
B. Stateof YES NO _ X__
C. DOE YES NO _X__

date received| 7/15/2011 due date of 1st ARB| 8/14/2011
due date of ACK Ltr] B/14/2D11 date - 90 days old] 10/13/2011
date - 120 days oid] 11/12/2011 date - 150 days old] 12/12/2011

date - 180 days old| 1/11/2012 date - 3680 days old] 7/9/2012
projected date for the 5 yr statue of limitation 7112/2016

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 assignhed by the ARB must have due dates documented
in the minutes. The EICS staff will enter all action items into AMS for tracking.

(4

Allegation ReView Board Chairman Dat



INITIAL ARB ACTlO(g » AN Rlll-11(-‘h-\.. 54 (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:

1'0 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 cccupational
dose limits of this part. As a minimum each licensee shall monitor occupational exposure
to radiation from licensed and unlicensed radiation sources under the controi 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 Responss in 30 Days.
. Priority Rl Follow up and Closure Memo to OAC

B
C. Follow up During Routine Inspection Within Days and Closure Memo to
D

OAC
. Discrimination (Complete & Attach MD 8.8 Exhibit 3)
1. Offer ADR.
2. Reason why ADR should not be offered
3. Priority for the Ol investigation if ADR is not used: HIGH/NORMALULOW
Recommended Basis:
E. All other Ol referrals. (Complete and attach section 7 of RP 8.8)

Priority for the Ol 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

ll. Special Considerations/Instructions:

The licensee is aware of the concern as the| (EXT)C)BXT)D) |

BXTHCHBXTHD)

[ B)7XC).(b)T)D) |
(OX7)C).(bXT)(D) __| 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 ACTlO"g r AN R-11 s-\-x..,ot% (University of Missouri)
_ .

The Cl 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? i

How does the licensee document exposures assigned to each individual?

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

. address whether or not we provide an answer to the C 's[-(b)m(c)-(b)(”(o) |
(10 I(IN(:) 14 T S (BXTXC).(bXTHD) include a
o)

question on RFT- “How is the staff educated on the issues (dosimetry
storage)”
+ ARB agreed to send RFI to licensee




INITIAL ARB ACTIO"‘-. AN Rlll-11§A~.-a’4 (University of Missourl)
: ~SENSHIVEALLEGATIONMATERIAL—

Concern No. 2: An individual is concerned that the licensee is using a mathematical
manupulation to assign doses to the Cl 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 Ci 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- Occupationa! dose limits
for aduits.”

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 menitor 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 concem:

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

A. Send to Licensee Requesting Response in 30 Days.

B. Priority RIit 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 Ol investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:

All other Ol referrals.

Priority for the Ol investigation: HIGH/NORMAL/LOW Recommended Basis:

QOutside NRC's Jurisdiction. Describe Basis Below.

Too General for Follow-up. Describe Basis Below.

Other.

Txemm

Responsible for Action - EICS

ll. Special Considerations/Instructions:

The licensee is aware of the concern as thel (bYTHC).(bYTND) |

(PYTHC),(bU7XD)

{DX7XC).(b)(7)(D)

(b)7)(C).(bXT)D) [ The Ticensee should be able to explain the

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

The ClI did not object to the referral of the concern to the licensee.
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INITIAL ARB ACTIOh{. AN RIlI-19-k-« .54 (University of Migsouri)

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 farmula and dividing the exposures
documented by the dosimetry vendor by 47

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:
e M Lafranzo discussed the background of the concern and recommended
actions
o ARB agreed with RFI to licensee




INITIAL ARB ACTIO?‘ . ~AN RIII-11§'A=\...54 (University of Missouri)
~SENSIHVE-ALEEGATON-MATERAL-

Concern No. 3: The licensee has a sign infout sheet for those individuals entering and
exiting elevated radiation areas within the Museum. The Cl 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 shalf monitor exposures to radiation and
radioactive material at levels sufficient to demanstrate compliance with the occupational
dose limits of this part. As a minimum each licensee shall monitor occupaticnal 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 safely 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 Ol investigation if ADR is not used: HIGH/NORMAL/LOW

Recommended Basis:

All other Ol referrals,

Priority for the Ol investigation: HIGH/NORMAL/LOW Recommended Basis:

Outside NRC's Jurisdiction. Describe Basis Below.

Too General for Follow-up. Describe Basis Below.

Other.

TITemm

Responsible for Action - EICS

). Special Considerations/Instructions:

The licensee is aware of the concern as! (B)7XC).(b)T)(D) |
(BXTHC)BXTND)

. 4

[ BYT)C)LUTHD) ]
I (B)(TXC).(L)T)D) | The licensee should be able to explain how the
sign infout procedure works.




INITIAL ARB ACTION i _AN RII-11-A-. . 34 (University of Missouri)
—SENSHIVE-ALLECATION-MATERAL—

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 infout sheets?

How many access points does the licensee have into the assigned areas that
require sign infout?

Has the licensee noted any issues regarding individuals forgetting to sign infout
of the areas?

Has the licensee determined whether multiple access points with multiple sign
infout 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?




INITIAL ARB ACTION \ _AN Rlll-11~(A-uV54 (University of Migsouri)

~SENSHIVE-ALLEGATION-MATERIAE

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 RFl to licensee
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CIT
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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: RIil-
2011-A-0059 (UNIVERSITY OF MISSOURI)

On July 29, 2011, Michael LaFranzo received an allegation from a concemed individual
regarding activities at the University of Missouri (Pickard Hall). The individual is concerned the
liconsee 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.

| 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 Copy

(bX7XC)

Jared Heck

James Heller
Michael LaFranzo
Wayne Slawinski
Rebecca Stricklin
Magdalena Gryglak
Sarah Bakhsh
David Vito
Lisamarie Jarriel
RIIIDNMS_ADMIN

Page 2 of 8
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1st ARB —SENSHHE ALLEGAHONTATERTAL — RIIl-201 .-:c).-oosg (University of Missouri)
Licensee: University of Missouri

Docket No. 030-02278

License No. 24-00513-32

Assigned Division/Branch.  DNMS/MCID

ARB Board Membership;  Loudenf %" | Heck/ Orth/ Paul Pelke/ LaFranzof Heller/ Lipa

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

Ol ACCEPTANCE:
Basis for Ol Priority:

Ol has Accepted Concem(s) No(s). Signature

MINUTES PROVIDED TO: Pederson/| ®}7XC) | Lipa

ACKNOWLEDGEMENT LETTER: PRINT IN FINAL X
REQUEST FOR EVALUATION: A. Licensee NO _X__

B. Stateof YES NO _ X__

C. BOE YES NO _ X__
date received 07/29/2011__|due date of 1st AR 08/28/2011
due date of ACK Ltr] 08/28/2011 |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 01/25/2012 |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 his/her identity and objects to a Request for
Information to the licensee,

: b Al

Allegation Review Board Chairman Date

Page 3 of 8 5
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Concern No. 1:

An individual is concerned the licensee is aware of several "hot spots" (el
radiation) that the licensee has not labeled as "Radioactive." Specifically,  ©MC.OUND) l
[ (bX7)(C)L)TND) __|when the Radiation Safety Staff were performing radiation
surveys over the last year and (b)7)(C).)7)0) | 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 108 (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.

Regulatory Basis:

The licenses 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 20.1802; or the licensee failed to
perform adequate radiological surveys to ensure compliance with 10 CFR Part 20 - 10 CFR
20.1501 — conceming occupational dose or dose to a member of the public.

Assessment 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 Evaluation: The following method of resolution is recommended (circle):

Send to Licensee Requesting Response in 30 Days.

Priority RIll Follow up and Closure Memo to OAC

Follow up During Routine Inspection Within 30 Days and Closure Memo to OAC

Discrimination

1. Offer ADR.

2. Reason why ADR should not be offered

3. Priority for the Ol investigation if ADR is not used: HIGH/NORMAL/LOW
Recommended Basis;

E. All other Ol referrals.

Priority for the Ol investigation: HIGH/NORMAL/LOW Recommended Basis:

Cutside NRC's Jurisdiction. Describe Basis Below.

. Too General for Follow-up. Describe Basis Below.

Other.

oDow>

Iom

Responsible for Action-  DNMS/MCID Branch

. Special Considerationsf/instructions:

' i roncarnl (bX7)(C).(bX7)(D)
(B)TYC).(O)(TH(D)

(B)THC)(B)T) Due to the number of locations identiﬂéd, {he possible unia;;tiﬁéd 'Io‘cétio'ris, perceived
(D)

Page 4 of 8



1st ARB (S-ENSLMJE-ALLE.GAILO.N_MAIE-RIAL— RIN-2u1 n—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:
o 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 i inspection report since _
aspect of the concern are in ADAMS based on theﬁﬁm the decommission - : <b)(7.)((CD>)-<b’(7)
plan.

Page 5 of 8
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ALLEGATION RECEIPT FORM
Please emali the following information to OAC3, JKH, PRP
Received By: Michael LaFranzo Receipt Date: 7/29/2011
Receipt Method: (meeting, phone call, letter) Phone Call

FACILITY

Facility Name Curators of the University of Missouri

e —

Location Columbia, Missouri
Docket(s) 030-02278

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

1. What is the concem?

The Cl is concemed that the licensee is aware of several "hot spots” (elevated Iexgjs of radiation) that the licens
has not labeled as "Radioactive." Specifically, (bY7X(C).()THD) 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 wall of McLoran or Eilenberg gallery; b) Storage room
on the second level; ¢} Preparation Lab/Storage area; d) and Room 1086, (lecture hall) near the speaker system.
The Cl 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 Clis 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 concem occur?

The Cl has been concemed for (B)7HC).(b)7YHD)
®)7HC)B)TND) |

3. Is this an ongoing concern?
Yes

4, Who was involved?
Licensee's Radiation Safety Staff

5, Were there any witnesses?

The CI 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 instrume
(bA7HC){bA7UD)

Page 6 of 8
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1st ARB —SENSHTVE-ALLECATHEN-MATERIAT RIlI-20141-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 engieemg 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 conceming the elevated radiation {evels - the licensee
shouid have that survey documentation on file.

9. Ask the Cl what other individuals could the NRC contact for information?
The CI 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 concem?

{b)(7)C).(b)X7)D)

11. Was the concern brought to management's attention? If so, what actions have been taken; if not, why not?
(b)(7XC).(b)X7)D)

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

(bY(7)(C).(bXT)(D) ]

13. Is the individual satisfied with the licensee’s response? If not, why?
No|[ BXCIBXTID). |
(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?

(bX7)(C).(b)(7)(D) ]

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

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.) fl

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 Hali visit and work. Th
inspector is aware of several of the elevated radiation areas but not all. A review of the last inspection report, 03
02278/2010-001(DNMS), was not specific enough in the location of elevated radiation levels identified during the
inspection to determine whether the CI's concern can be adequately addressed.

Page 7 of 8



1st ARB ~SENSH—IE-ALLEGATION MATERIAL _, Rl i-A-0059 (University of Missouri)

5 ;ALLEGER.I:NﬁORMA:T'ON

Full Name XO00CKXHX Employer XXX IOKKRK
Mailing Address (Home)  XXXxx00xxxx Occupation XXCOOOOONKUAXXX XXX
Telephone XXX00OOEOCKIONNX Relationship to facility XOOOOOXIHNXNNKK
Preference for method XX XOOO0CXUX Was the individual advised Yes
and time of contact of limitations on identity

pmtection?
Referral Explam that if the concems are refermd to the. Ilcensee, that the NRC wﬂl mvlew and evaluate
the thomughness and adequacy-of the licensee's msponse. Hthe concems are an agmmem state issue
orthe judsdfcdon of another.agency, explain. that woe will refer the concemn to ﬂveappmprlate agem:y o

the CI agrees, we will provide the Cl's Identity 1 for follow up byt the .agreement state 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 doss | 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?

Dlscrlmlnatlon"' Regulatlons prohlblt NRC. llcensees rlncludlng con!ractors and subcontracrors) fmm '
2

discriminatin st individuals whq engage in pratected.activitles (alleging viol ul
m(;uiremeniq, nfuslng to engage in pmcﬂces made unlawful by statues, ate). -

1. Does the concem involve Ne 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?

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

§. 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/ls your management aware that you informed
the NRC?

NA

Provide the CI wrth tho OAc conma Informatlon (names of OACs) and RIN swnchboard number (1-800- .
522-3025) Explain the allegation. process (Clwill.receive an. acknowledgment letter wm:m 30days and wIII
beadvlsedofNRC'smsoluﬂon ‘of the Issue(s) via fetter.) I o]

Page 9 of 9
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REGION Ml
2443 WARRENVILLE ROAD, SUITE 210

Eapud 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 11-A-0054

Dear Ms. Jones:

The U.S. Nuclear Regulatory Commission (NRC) recently received information concermning
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 I}
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 Il Enforcement/investigations
Officer, U.S. Nuclear Regulatory Commission, Region Ill, at 2443 Warrenville Road, Suite 210,
Lisle, Hinois 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 Fedsral
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, piease 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 concem 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

k4
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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 concem, 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 concems.
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 Ill Allegation Coordinators are Jim Heller, Paul Pelke, Magdalena Gryglak, and

Sarah Bakhsh. They can be reached at (630) 829-9500.

Sincerely,

Enforcement/Investigations Officer

Enclosure:
Details (NOT FOR PUBLIC DISCLOSURE)



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 comrectly 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 r ted by the cover letter, please address or provide the
following;

How many individuals in the museum are wearing whole body dosimetry?

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

o = »

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 dosimetry.

If fraining 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?
Detaij) 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 ition to the information requested by the cover letter. please address or the
following:

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

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

ENCLOSURE



Detail 3;

An individual is concerned that the licensee has not provided sufficient guidance to the staff on
the use of sign infout sheets when entering and exiting elevated radiation areas within the
museum. Specifically, the sign infout sheets are located at muitiple access points to the
elevated radiation areas with na signs to remind staff to sign infout and no guidance on who is
required fo sign infout. 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
infout sheets.

In addition to the information requested by the cover letter, please add rovide the
following:

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

B. How many access points with sign in/out shaets 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 s 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 infout sheets.

E. Please provide a copy of any Instruction or tralning material used to instruct workers on
the use of the sign infout sheets.

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

ENCLOSURE
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actions, both planned and completed, were sufficient to correct the specific example and
generi¢c 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 cormrective 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 (q) 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 [ll 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 ili 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)

bce wiencl: AMS File No. Ri11-11-A-0054

DOCUMENT NAME: GIORKYNEICS\ALLEGATIONS\AMS-LTRS\1 1 AMS\110054 University of Missouri\110054 Lir2lic.docx
OFC Rl NJRIL g /[N RUl 5 N

NAME He Lipa Orth
DATE 8/T¥1 sAY11 8/% /11

OFFICIAL RECORD COPY
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1.0  INTRODUCTION

The University of Missowri (MU) has identified residual radioactivity in (he
basement of Pickard Hall located on campus at 1 Pickard Hall Columbia, MO
65211-1420. Pickard Hall, built in 1892, is currently being used as the Musenm
of Art and Archaeology and houses the Department of Art History and
Archaeology. The museumn 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 Narional Register of
RHistoric Places.

The basement of Pickard Hall was used for separation of radium from uranium
ores in the eariy 1900's. Residual radioactivity exists on structural surfaces and is
being routinely monitored by MU. Surveys indicate that residual radioactivity
exists on concrete structural surfaces that are mostly covered with flooring
materials and ere effectively encapsulated. It is fairly certain that residual
radicactive materials are limited to the basement. While the presence of these
materiels is known, the extent end magnitude of residual redioectivity has not
been characterized to a degree sufficient to plan decommissioning. The purpose
of this plan is 1o coliect additional radiological data regarding the cxtenmt and
mapnitude of residval radioactivity to accommaodate decommissioning planning.

Proposed characterization methods involve invasive acuvities such gs 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 201-605-50
under a reciprocal agreement with the NRC. All characterization activities will be
perfonned in accordance with this Plan, Chase's Radioactive Materiels License
requizements and US Nuclear Regulatory Commission {NRC) regulations.

This Plan was developed using the applicable guidance provided in NUREG
1757, "Consolidated NMSS Decommissioniag Guidance” and NUREG 1575,
“Multi-Agency Radiation Survey and Site Investigation Manual” (MARSSDM)
and provides the approach, methods, and techniques for radiological
characterization of impacted areas of the facility.

Chase intends to comunence licensed activities on December 7, 2009, 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 DESCRIPTION

340

4.0

4.1

4.2

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 morter foundation, The basement floor is poured concrete with tiie and carpet
coverings. Floors on the first and second elevations are hardwood. Interor walls
are plaster and sheetrock. The interior of the facility underwent a major interior
renovation in 1974 that resulted in minar changes (o the layout of the besement.
The entire ventilation system has been upgraded since the usage of radicactive
materials such that there arz no original ventilation ducts or components in the
building. However, some original drains may exist.

HISTORICAL OPERATIONS

The building was originally called the Chemical Building. In the early 1900s, a
reseaccher extracted and purified salts of radioactive elements froma ores
{extracted radium from uranium ores) in o laboratory in the basement. The
processes and areas of usage are generally known 1o MU staff.

FLANNED ACTIVITIES

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

described below.

Mobtlization

Chase will mobilize personnel end equipment to the site. All cTew members will
receive MU-required indoctrination, training and testing during the mobilization
phese. Additionally sll personnel wiil receive Chase-required indoctrination and
tradning. Technicians will receive specific training on the Characterizetion Work
Plan, health and safety, quality assurance, instrumentation and survey protocols.

Cheracterization Surveys

The goal of characterizalion is to define the extent and magnitude of resicual
radioactivity at the facility within the canstraints of current operational and access
restrictions. Additionally. characterization protocols will be designed to collect
information regarding the relationship between measurements above and below
floor coverings and to determine the ratios and equilibrum states of contaminants,
Chase will survey accessible portions of the cntire facility including all elevations,
attic, roo?, roof drains, and outside grounds
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Characterization will consist of the following types of measurements:

s Surface scans for alpha, bete, and gamma emissjons

¢ Static measurements for alpha and bera total surface activity

¢ Large area wipes for alpha and beta removable activity

* Disc smears for alpha and beta removable activity

¢ External dose rates

* Solid samples of concrete materiels for gamma spectroscopy analysis
¢ Soil samples for gamma spectroscopy analysis

¢ Air samnpling during invasive aclivitics

The survey protocol for building surfaces will consist of scanning, with
jndgmental statjic measurements and smears at locations where clevated activity is
detected. Scanning is used to identify locations with residuel radioactivity, If
elevated activity is detecred during the scen surveys, then the location will be
marked, and total and removable surface activity measurements will be taken to
quantify the aciivity, The scanning percentage will be 100% of accessible floor
and lower well (<2-meter height) surfaces. If activity is detected on lower wall
surfaces that indicate a probability of residual radiosctivity on upper surfaces,
then the survey coverage will be exiended to include upper surfaces, Scanning
will be performed independently far alpha, beta and gamma rediation, Alpha and
beta scans will be performed using large area gas flow proportional counters end
gamma scans will be performed with sedium iodide detectors. If elevated achivity
is detected, the location will be investigated further to attempt o quentify the
activity,

Al covered floor Jocations of highest activity, the floor covering will be removed
to perform measurements and to coliect solid samples for external laboratory
enalysis. To the extent possible, measurements will be used to establish ratios in
order to estimate residual activity under floor coverings based on measurements
taken above floor coverings. Solid samples will be enalyzed by gamma
spectroscopy and used to determine nuclide ratios and equilibrium stares.

The protocol for building system surveys will consist of performing total and
removeble contamination measurements of intemnal surfaces, and gamma scans of
external surfaces of vensilation and drain systems, The ventilation system is not
original to the building and is not expected to contain residuel radicactivity.
However, originel drains may be present.
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4.3

Swlid samples will be collected and analyzed by gamma spectrascapy at a contract
laboratory. Solid samples will consist of concrete surface samples of floor (and
possibly wall) surfzces, 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 Microrern meter.  These surveys will provide data regarding the
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 packege will be developed for each survey and will contain the
following:

¢ Survey Instruction Sheets

¢ General survey requiraments

¢ Instrument requirements with associated MDCs, count times and scan raics
« Survey Maps

¢ Survey Data Sheets

* Signature of Preparer, Surveyor and Reviewer

Field data will be reviewed and validated to ensure:

¢ Completeness of forms
» The comrect type of survey hay been assigned to the survey unit
¢  The MDCs for measurements meet the eatablished data guality ebjectives

+ Independent calculations will be performed for & representative sample of data
sheets and survey areas.

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

Invasive Sampling

AL sampling activities will be conducted in 2 manner that will coptrol the spread
of contaminetion and maintain personnel exposures ALARA. HEPA-filtered
vacuums will be used to control loose radivactive materials during invasive
building sampling activities. Personal protective equipment will be prescribed per
Chase radiatlon protection program. Air sampling for redioactive materials will
be performed during invasive actlvities.
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44  Instrumentation

Radiation detection instruments will be calibrated at least annuslly with National
Insttute of Standerds and Technology (NIST) waceable sources and to radiation
emission types and energies that will provide detection capabilities for nuclides of
concern. Laboratory insteuments and portable field instruments 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 the acceptance range for
instrument and site conmditions. The background, souwrce check, and field
measurement count times for radiation detection instrumentation will be specified
by the Project Manager to ensure measurements are statistically valid.

Determinatjon of Counting Times and Mjpimum Detect oncentratj
Minimura counting times for background determinations and counting times for
measurement of total and removable contamination will be chosen to provide a
minimum detectable concentration (MDC) that meets the criteria specified in this
Flan. MARSSIM equations relative 10 building surfaces have been modified to
convert to units of dpm/100em’, Count times and scacning rates for surface
contamination are determined using the following equations:

Static Coynting

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

3+3.29 ’B, 1, -(1+:—')
MDC,,, = 2

crotre
fl ’ Elcl : A
100¢m?

Where:
MDC,uc = minimum detectable concenuation level in dpm/100cm®
B, = background couni rate in counts per minute
f, = background count time in minutes
t, = semple count time in minutes
E, = total detector efficiency for radionuclide emission of interest
A = detector probe area in cm?
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Beta Scannirg MDC at a 95% confidence level is calculated using the following
equation which is & combination of MARSSIM equations 6-8, 6-9, and 6-10:

P
()
MDCRM e
\[; ' Em '—,}_?
100em
Where:
MDCyon = minimum detectable concentration level in dpm/100 cm?
d' = desired performence variable (1.38)
5; = background counts during the residence interval
i = residence interval
p = sucveyor efficiency (0.5)
E. = total detector efficiency for radionuclide emission of interest
A = detector probe area in cm’

Per MARSSIM section 6.7.2.2, it is oot practical to determine a fixed MDC for
alpha scenning. It is more uscful to determine the probability of detecting an exea
of contamination at e predetermined DCGL for given scan rates. MARSSIM
provides derivations, formulss and probability concepts for alpba scanning in

. Appendix J. Alpha scan rates will be selected from the probability chants in
Appendix T to achieve a $5% probability of detecting 300 dpmv100cm?,

ntin
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, -r,-(1+—i'—)
mDC,,,, = ’

1wreer z“. . E
Where:
MDCmeer = minimum detectable concenuration level in dpm/smear
B, = background count rate in counts per minute
1, = background count time in minutes
1, = sample count time in minutes
E = instrument cfficiency for radionuclide emission of interest

.17



Dec 01 2009 12:39PH

HP LRSERJET FAX

November, 2009 University of Mlssouri
Pickard Hall
Characterization Work Plan
Page 7 of 13
Instrumentation Specifications

The instnmmentation wsed for decommissioning surveys are surnmarized in Table
4.1, Alernate or additional instrumentation with similar detcction cepabilities
may be utilized as nceded for survey requirements with Radiation Safety Officer

approval.
Table 4-1 - Instrumentation Specifications
Detector Detector | Detector | Meter | Window | Typical Total |
Model Type Area ! Model ! Thickness | Efficiency |
Gas Flow : | Ludlum 0.8 10% (Th-230) |
Ludlom 4368 | p o rionat | 1267 9231 | mpfem® | 20% (Tc-99)
Ludlum 43.37 Gas Flow 582 o’ Ludlum 0.8 109 (Th-230)
Floor Monitor | Proportional 2221 me/em’ 20% (Tc-99)
Ludlum .y 2 | Ludlum 04 10% (Th-23Q)
ai10-1 | Phoswich [ 32em” | Tagrg | mglem® | 20 % (Te-99)
RN T
 Ludum 4410 | Sodiom | Na [ FORTL NA 760 cp
lodide pecy
Tissue l
- Bicron Equivalent
| T r
MicroRem Organic NfA NIA NIA NiA
Scintillation
4.5 Datg Validatlon

Field data wi)] be reviewed and validated to ensure:

» Completeness of forms and that the type of survey has correctly been assigned
1o the survey unit,

e 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.

o Instument calibrations and daily functional checks have been performed
accurately and at the required frequency.

4.6  Demobilization

Jpon completion of on-site work, Chase will survey and release equipment and
materials, ship equipment and supplics and demobilize personnel. The Chase
Project Manager will welk down the jobsite with the MU representative at the
conclugion of work and develop a punchlist prior to demobilizing equipmeat and

personnel. The punchlist will be corapleted and tke project ciosed out.

.18
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4.7  Chbaracterization Report

5.0

At the completion of characterization surveys, a Characterization Survey Report
will be developed. The report will be reviewed for technical content by Chase
personnel and an independent technical person (Certified Heelth Physicist) prior
to submitting 1o MU. The report wil] describe all project activities, summarize
survey daa, and provide the results of all measurements.

MANAGEMENT ORGANIZATION STRUCTURE

Due 10 the limited scope of activities, 8 complex managernent organizatioa is not
required. Chase will implement their Kentucky radioactive materials License at
the sitc under a reciproce) agreement with the NRC, MU will oversee Chase
activities and will maintain responsibility for building maintenance, fire and
security functions. MU will escot Chase personnel at all times. There will be
clear separation of licensed activities betweer Chase and MU. Chase and MU
will coordinate activities such that neither party violates the Jicense of the other
party.  For the most part, Chase will be conducting surveys. For iavasive
sampling, Chase will cleatly post and control areas to prevent inadvertent entry by
MU personnel. The MU contact is Jack Crawford, RSO, who can be reached et
573-882-0931. .

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

Corporate Radiation Safety Officer (CRSO)

Chese's CRSO is respon¢ible for the corporate management of the radiclogical
control and safety progrem end for directing the program to limit cccupational
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 hezard
10 the employees, the environment, or the general public. The CRSO's
responsibilities include, but are not limited to. the following: '

¢ Bstablishing standards and guidelines for radiological services operations to
comply with Chase policies and applicable federal and swate regulatory
requirements;

¢ Providing selection criteria for equipment, supplies and services for
radiclogicai control and sefety work and personne} exposure monitoring;

» Establishing standards for personnel protection 1o mssure that exposures 0
ionizing radiation and radioactive conramination arc mainteined at levels
ALARA;

.18
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5.2

53

* Implementing the radiological contro!l 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;

* Ensuring 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 aq (b)6)

Director, Brokerage and Field Services (DBFS)

The DBFS is responsible for assigning Project Managers to individual projects
and for providing technical support to projects. This technical support capebility
encompasses areas of expertise or specific disciplines required by projects. These
may in¢lude health physics, geo-technical, hydrological, civil engincering,
accupational safety, legal and/or administrative suppart. The DBFS may choose
1o provide these support capabilities through permanent staffing or by subcontract
tarough 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 reached a (b)(6)

Profect Manager (PM)

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

o Maintaining compliance with conditions of site operating licenses, permits,
rules, regulations and procedures of Chase, and state and federal 2gencies;

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

* P-oviding physical examinatons for employees as required by company
policy, local, state ané federal rcgulations;

» 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;

.20
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6.0

6.1

6.2

* Notifying the CRSO, epplicable State agency or the NRC, prompily, of any
operation or condition which appears to present a radiological hazard to
employees, the public or the environment;

» Furnishing praper personne] 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
congists of individuals able to couduct daily operations in compliance with
regulatory requirements and to maintain a safe working environment; and

* Maintaining project radiation exposures ALARA.

o
Dave Culp is the Project Manager and can be reached at (bX6) Ken
Gavlik is the Altemate Project Maneger and can be reached g (b)(6) G
Radlological Safety Techniclans (RSTs)
RSTs act as the PM's representatives in specifically implementing the radiological

control 2nd safety practices as assipned by the PR, RSTs and their qualification
shall be approved by the CRSD.

PROJECT TRAINING REQUIREMENTS
This section describes the minimum treining that Chase will possess prior 1o
conducting licensed activities.

Radjological Training

Radiological training will be completed and documented in accordance with
Section 4 of the Chase Radiological Services Safety Manual (RSSM). The PM
will rpaintain 2 copy of each individual's certification in the projeet file.

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
izems:

» Characterization Work Plan

» Scope of work end planned work activities

s Chemical, physical and radiological hazards associated with the project

* Posting requirements

¢ Types and use of available personal protective equipment

¢ Respiratory pratection requirements

.21
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6.3

7.0

7.1

* Project security control and operational work zones

* Emergency response and site evacuation procedures

* Air monitoring and medical monitoring procedurcs.

¢ Project communications.

¢ General safe work practices.

¢ Data quality and chain of custady procedures

* Review of applicable regulatory standards as applied 1o project operations.
General Safety Briefings

General safety meetings will be held by the PM at the beginning of each work
shift until project completion. The purpose of these meetings will be to discuss

project status, potential problem areas, general safety coucerns, and to reiterate
Wark Plan requirements. Additional meetings will be held if conditions warrant,

RADIATION SAFETY AND HEALTH PROGRAM

tadiological work will be performed according to the Chase radionctive materials
license Radiation Safety Program. Selected sections of particular relevance to this
project are discussed below,

Radiatlon Work Permit

A Rediation Work Permit (RWP) will be generated for invasive project activities
and will provide information on radiological conditions present in the work areas
eénd requirements for personne) protective clothing, respiratory protection, safety
end dosimetry. The RWP will include the following informaticn:

¢ Jab descripuon

o Permit Stent and Expiration dates

o Work locations

¢ Radiation and contamination levels

o Airbome radioactivity concentretions

» Personnel Protective Equipment requirements
+ Dosimetry requirements

s Respiratory Protection requirements

*  Additional permits that may be required

¢  Survey requirements

¢ Instructjons to workers

.22
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7.2 Dosimetry

7.3

74

8.0

9.0

10,0

Each individual who will perform work under the Chase radionctive material
license during this project will be monitored by thermoluminescent dosimeters
(TLD:s) for exteral doses.

Air Sampling

Alirborne particulate sampling will be performed during invasive work to assess
the potentinl for internal exposures, A limiting airbame concentration limit of
1E-11 puCi/ml gross alpha will be used to estimate doses from airbome
mdioactivity. This is based on the most limiting urapium or radium DAC value
with no correction for the equilibrium state (number of elphas per decay).
Bioassays will not be performed unless air sampling indicates a potential to
exceed £0% of the gross alpha concentration limit,

Respiratory Protection

Engineering 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, maintenance, protection factors, workers responsibilities, and
respiratory protection limitations.

RADIOACTIVE WASTE MANAGEMENT

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

QUALITY ASSURANCE PROGRAM

The quality assurance requirements of this Plan will be supported by Chase's
Radiclogical Services Safety Manual and Corporate Quality Assurance Program
Manual.

SAMPLE CBAIN-OF-CUSTODY

The sample chein-of-custody maintains the integrity of the sample; thet is, there is
an accurate record of sarmple collection, transport, analysis, and disposal. This
cnsures that samples are neither lost nor tampered with, and that the sample
analyzed in the laboratory is actually and verifiably the sample taken from a
specific location in the field. Samples sent off-site for analysis will use an
approved Chain of Custody Procedure,

.23
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» NRC Regulations

» Chese radioactive materjals license

¢ NUREG-1575, “Multi-Agency Radistion Survey and Site I[nvestigation
Manual” (MARSSIM)

¢ NUREG-1508, “A Nonparametric Statistical Methodology for the Design and
Analysis of Final Decommissioning Surveys’

» NUREG 1507, “Minimum Detectable Concentrations with Typical Radiation
Survey Instruments for Various Coataminants and Field Conditions™

¢ NUREG 1757, Volume 1 “Consolidated NMSS Decommissioning Guidance,”
September, 2002
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1.0 Introduction

2.0

The University of Missouri (MU) idenufied residual radicactivity in the basement
of Pickard Hall located on campus at 1 Pickard Hall Columbia, MC 65211-1420.
Pickard Hell, built in 1892, is currently being used as the Museum of Art and
Archaeclogy and houses the Department of Art History end Archaeology. The
museum is located on the first and second floars 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 Nationel Register of Historic Places.

The basement of Pickard Hall was used for separation of radium from wranium
ores in the early 1900's. Initia] characterization surveys of Pickard Hall
conducted in December 2009 indicated that further investigation is needed.
Additionally, MU would Jike to remediate small areas of outdoor surface soils and
goils on the floor of the feeder to the stearn tunnel. The purpose of this plan is to
support collection of additional radiological data regarding the extent and
magnitude of residual radioactivity on the roof and outside prounds and to
remediate 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 Keatucky radioactive materials license number 201-605-90
under a reciprocal agreeotent with the NRC, All activities w:ll be performed in
eccordance with this Plag, Chase's Redioactive Materials License requirements
and US Nuclear Regulatory Commission (NRC) regulations.

Chase intends to commence licensed activities on March 30, 2010, On-site
aclivities are expecred to be completed within one week. If work capnot be
completed in this timeframe, Chasc will gotify the NRC.

Planned Actlvities
The scope of work consists of the following elements:

Perform characterization surveys of roof surfaces

Perform GPS gemma scens of outdoor areas surrounding Pickard Hall

Remediate soils in the steam tunncl fecder

Remediate two small areas of residual surface soil activity identified during

Phase 1 characterization.

e Conduct surface soils sampling as mulually-agreed based on gamma scan
Tesults

» Package waste and turn over 1o MU for incorporation into their normal waste

jlreams
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2.1

2.2
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24

The project will be conducted according 10 the work breakdown structures
described below,

Mobilizatlon

Chase will mobilize personnel and equipment to the site. All crew members will
receive sny MU-required indoctrination and training during the mobilization
phase. Additionslly all personnel wili receive Chase-required indoctrination end
traiging

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, If elevated
activity is detected during the scan surveys, then the location will be marked, end
total 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 perforroed using large area gas flow proportional counters
and pamma scans will be performed with sodium jodide detectors. Chase
personnel will use fall protection while on the roof.

GPS Gamma Walkover Surveys

Chase will subcontract Globa! Positioning System (GPS) sucrveys to Auxier and
Associates, Inc.  Approximately three acres of property will be scanncd aover a
two day period. The Informaiion provided by the survey will provide input to
design surfoce soil sampling locations. Performance of these surveys is
contingent upon the availebility of 2@ GPS signal with a Positions] Dilutiog of
Precision (PDOP) less than 6. Should GPS not be available, the site will require
raeasurements on a grid system.

Tbe surveyor will sysicmatically walk over accessible areas of the propenty with
the detector held as clouse to the ground surface as practical with the meter's audio
function active., Radiation messurements and their nssociated spatial caordinates
will be recarded once every second by the GPS system. This will produce an
clectronic record of the gamma radiation levels encountered during the surface
scan. This information will be plotted on an aerial photo of the property.

Remediation

Chese will remediate surface soils in outside grounds and in the stcam tunnel
feeder, During Phase ) 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 pCi/g Th-232. A surface sample from the steam tunnel
feeder had results of 71 pCi/g Ra-226 and 39 pCi/g Th-232.
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2.5

2.6

3.0

Remediation iy assumed 10 be less than a one-foot depth. Remediation will be
performed by hand and soils will be placed inta 55 gallon stezl drums provided by
MU. Filled drums will be tuned over to MU for incorporation into their normal
wesle streams.

The two elevated arca of surface soil activity ideatified during Phasc 1 are
assumed to require less than four cubic feet of soil excavation each.  Each
excavation will be surveyed after remediation 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 activities 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 en 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 surveved for residual radioactivity.

Soll Sampling

After GPS surveys and remediation of outside grounds, additional soil sarpling
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.

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

Instrumentation

Radiation detection instruments will be calibrated at least annually with NIST
wraceable sources and to radiation emission types and energies that will provide
detection capabilities for nuclides of concem. Laboratory instruments and
portable field instruments 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 the acceptance ragge for instrument and site conditions. The
background, source chbeck, and field measurement count tmes for rediation
detection instrumentation will be specified by the Project Manager to ensure
measurements are statistically valid.

Determi n of Countin nd Mini ctable Co jong

Minimum counting times for background determinations agd counting limes for
measurement of total and removable contamination will be chosen o 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
convers to units of dpm/100¢m®. Count times and scanning rates for surface
contamination are determined using the following equations:

Statlc Counting

Static counting MDC at 2 95% confidence level is calculated usiag the following
tquation, which is an expansion of NUREG 1507, “Minimum Detectable
Concentrations with Typical Radwation Survey Instruments for Various
Contaminants and Field Conditions™, Table 3.1 (Stom & Stansbury, 1992):

3+3.29 ‘B,-r,-(H;ﬁ-)
MDC :

wair A
’J ' E'ﬂl : —_—)
100cm
Where:
MDC,uqc = minimum detectable concentration level in dpr/ 100cm?
B, = background count rate in counts per minute
1, = background count time in minutes
{, = sample count lime in minutes
E» = tolal detector efficiency for cadionuclide emission of interest
A = detector probe area in cm’
Ratemeter Scanning

Beta Scanning MDC at 2 95% confidence level is calculated using the following
cquation which is 2 combination of MARSSIM equations 6-8, 6-9, and 6-10:

8

MDC,,, =

A
\[; Em lootmz

Where:
MDCysn = minimum deteclable concentration leve! in dpm/100 e’

d' = desired performance variable (1.38)

b = background counts during the residence interval

i = residence interval
p = surveyor efficiency (0.5)
Eo = total detecror efficiency for radionuclide emission of interest
A = detector probe arza in em?

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 erea
of contamination &t 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 probamlny charts in
Appendix J to achieve a 95% probability of detecting 300 dpay/100cm?,

Smear Counting

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

14
34329 |B -1, - (1+-L)
MDC, ., = \ !
t.-E

s

Where:

MDCumeo minimum detectable concentration level in dpm/smeer

B,
y
,J

background count rate in counts per minute

background count time in minutes

sample count time in minutes

wnstrument cfficiency for radionuclide emission of interest

Instru ecificatiouns

The instrumentalion used for decommissioning surveys are summarized in the
table below. Alternate or additional instrumentation with similar detection
capabilities may be utlized as needed for survey requirements with RSO
approval.

Instrumentation Specifications

Detector | Detector | Detector | Meter | Window | Typlea) Total
Model : Type Ares Mode! | Thickness Efficlency
i Gas Flow 2 | Ludlum 08 | 10% (Th-230)
Ludlum 43-68 Proportional [ 126 em™ | “op91 mg/em® | 20% (Tc-99)
Ludium43-37 | GasFlow ' o0 o | Ludlum 08 10% (Th-230) |
Floor Monitor Propgmonal 2221 |, mg/em’ | 20% (Tc-99) i
| Lodum | ' , 'Ludlum| 04 | 10% (Th-230)
Cgaq0e | PRoswieh | 326MT 1 Tago0 | mpfem? | 20 % (Te99)
Ludlum 44-10 ] god):uzm N/A L“‘”“m{ N/A 680 cpm
. Todide ‘ 2241 pex RMr
|  Tissue | ‘ l
Bicron ¢ Equivalent . .
MicroRem | Orgenic N/A | N/A N/A i N/A
| Scintillation . ! ]

.10
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4.0 Management Organization Structure

4.1

Due to the limited scope of activitics, 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 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 coordirate activities such that neither party violates the license of the other
party. For remediation and invasive sampling, Chase will clearly post and control
arcas Lo 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.

Corporate Radiation Safety Officer (CRSO)

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

The CRSO has the authority 1o, and shall, order the suspension of any operation
when such operation presents an iguninent radiological or safety threat or hazerd
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;

e Providing selection criterla for equipment, supplies and services for
radiological control and safety work and personne! exposure monitoring;

» Estsblishing standards for parsonnel protection to assure that exposures 1o
ionizing radiation and radioactive contamination are maintained ar levels
ALARA;

¢ Implementing the radiological control and safety sudit program of individual
project as prescribed,

* Egtablishing company policy 16 comply with state and federal statutes, rules,
regulations and license conditions regarding employee occupationsl safety and
health;

» Ensuring the quality of protective equipment for personnel and prescribing
usage stendards; and

¢ Establishing procedures for radiological protection and monitoring, including
{be ALARA program,

.11
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Doug Coble is the CRSO and can be reached at (b)(6)
4.2 Director, Radiological Services (DRS)

4.3

The DRS is responsible for providing management and technical support to
projects. This technical support capability encompasses arcas of expettise or
specific disciplines required by projects. These may include health physics, geo-
technical, hydrologicel, civil engincering, occupational safety, legal and/or
administcative support. The DRS may choose to provide these supporn
capabilities through permanent staffing or by subcontract through outside
organizations.

The DRS is also responsible to ensare 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)

Project Manager (PM)

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

* Mzaintaining compliance with conditions of site operating licenses, permits,
rules, regulations and procedures of Chase, and state and federal agencics,

* Mainteining working conditons 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;

¢ Enswing that employees are instructed regularly, or as required by law, on
precautions, procedures and practices to be followed 10 minimize exposure to
radioactive materials and to conduct operations safely,

® Notifying the CRSQ, applicable State egency or the NRC, prompuly, of any
operation or condition which appeass to present a radiological hazard 10
employees, the public or the environment;

s Fumishing proper personnel protective equipment, ensuring that employees
are inswucted its proper use and enforcing rules for the equipment's
urilization;

» Ensuring that sufficienl 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 enviyonment; and

« Maintaining project radiation exposures ALARA.

.12



Mar 24 2010 2:12PM HP LASERJET FAX

Unlversity of Missourl Phase 2 Characterization
Pickard Hall Work Plan
March 23, 2010 Page 8 of 10
1a
Dave Culp is the Project Manapger and can be reached at (b)(6) Ken
Gavlik is the Alternate Project Manager and can be reached

44

5.0

51

52

Health Physics Technicians (HPTs)

HPTs act as the PM's representatives in specifically implementing the radiological
conuol and safety practices as assigned by the PM. HPTs and their qualification
shall be approved by the CRSO.

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

Redislogical Training

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

Project Specific Training

Prior 1o project start-up, personnel will attend an initial project specific training
session conducted by the PM. The treiniog session will include the following
items:

* Review of the Characterization Work Plan.
s Discussion regarding the scope of work and planned work activities,

* Review of chemical, physical and radiologicel hazards associated with the
project.

¢ Discussion of posting requirements.

¢ Types and use of available personal protective equipment.

¢ Discussion of respiratory protection requirements.

* Project security control and operational work zones.

¢ Emergency response and sile evacuation procedures.

* Ajrmonitoring and medical maonitoring procedures.

s Project communications,

¢ General safe work practices.

¢ Data quality and chain of custedy proceduses

» Review of applicable rogulatory standards as applied to project operations.

.13
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5.3 General Safety Briefings

6.0

6.1

6.2

6.3

614

General safety meetings will be held by the PM at the beginning of cach work
shift unt! project completion. The purpose of these meetings will be to discuss
project stawus, potential problem arcas, general safety concerns, and to reiterate
Work Plan requirements. Additional meetings will be held if conditions warrant.

Radiation Safety and Health Program

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

Radiation Work Permit

A Radiation Work Permit (RWP) will be generated for invasive project activitics
and will provide information on radiological conditions present in the work arces
and requirements for personnel pratective clothing, respiratory protzction, safety
and dosimetry. The RWP will include the following information:

Job description

Permit Start and Bxpiration dates

Work locations

Radiation and contamination levels
Airbome radiouctivity concentrations
Personnel Protective Equipment requirements
Dosimetry requirements

Respiratory Protection requirements
Additional permits that may be required
Health Physics coverage requirements
Instructions to workers

Dosimetry

Each individual who will perform work under the Chase radioactive material
license during this project will be monitared by thermoluminescent dosimeters
(TL.Ds) for external doses.

Alr Sampling

Airborne particulate sampling will be performed during invasive work to essess
the potential for internal exposures. A limiting airbome concentration limit of
SE-13 pCi'ml will be used to estimate doses from airborne radioactivity. This is
based on the most limiting DAC value of W Class Th-232.

Resplratory Protection



Mar 24 2C10 2:12PM HP LASERJET FRX

University of Missour} Phase 2 Characterization
Pickard Hell Work Plan
March 23, 2010 Page 100t 10

7.0

8.0

9.0

l 0'0

Engineering controls are expected to be sufficient to control airborne radioactivity
levels, However, PAPR respirators will be available for use on-site if necessary.
Chase maintaing a respiratory protection plan that includes medical surveillance,
respiratory testing, maintenance, protection factars, workers respousibilities, and
respiratory protection limitations.

Radioactive Waste Management

Chase will turn over any radjoactive waste generated to MU for inclusion in their
normeal waste streams.

Quality Assurance Program

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

Sample Chain-of-Custody

The semple chain-of-custody maintains the integrity of the sample; that is, there is
an accuate record of sample collection, transport, analysis, and disposal. This
ensures that samples are neither lost nor tampered with, and that the sampic
analyzed in the laboratory is acteally and verifiably the sample taken from a
specific location in the field. Samples sent off-site for analysis will use &n
approved Chain of Custody Procedure.

References

NRC Regulations
Chase radioactive materials licensc
NUREG~1575, “Multi-Agency Radiation Survey and Sitc Investigation
Manual” (MARSSIM)

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

e« NUREG 1507, “Minimum Detectable Concentrations with Typical Radiation
Survey Instruments for Various Contaminants and Field Conditions”

e NUREG 1757, Volume 1 "Consolidated INMSS Decommissioning Guidance,”
September, 2002

.15
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Enlironmental Group =
Waste Management and Remodiation Services

June 8, 2010

Regional Administrator

Division of Nuclear Material Safety

ATTN: Reciprocity Request .

Nuclear Matenials Safety Branch

U.S. Nuclear Regnlatory Commission, Region 1
475 Allendale Rd.

King of Prussia, PA 174061415

Subject: Report of proposed activities under RTS number 000256

Dear Sir or Ma'am,

Chase Environmental Group, Inc. (Chase) is applying for reciprocity to perform scarification and
encapsulation of accessible surfaces in the State of Missouri as detailed in the Scarification and
Encapsulation Work Plan enclosed in this request.

Please find the enclosed all the applicable documentation as required.

» NRC Form 241

s Scarificetion and Encapsuletion Work Plan

o Current copy of owr radioactive materials license
o List of authorized users pursuant to condition 13

Should you have eny questions concerning this application, please fee] free to contact me at
(865) 481-8801 or mdiaz@chaseenv.com.

Best regards, .
Chase Environmenta. Group, Inc.

Manu
Rediation Safety Officer

Ce:  File

wi W charzeny com » K33.4&1.880NT ¢ §65.481.58] 8 fax
£09 Flin: Rrgd » Qelk Rudge. TN 37530

C |2
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Chase Environmental Group, Inc.
Commonwealth of Kentucky
Radioactive Materials
License No, 201-605-90

June 3, 2010

Prepared by:
Chase Environmental Group, Inc.
109 Flint Road
Oak Ridge, TN 37830
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1.0 Introduction

2.0

2.1

During initial charactedization surveys, the University of Missourdi (MU),
identified residuzl radicactivity, including tow levels of removable contaminarion,
on bare concrete floors in mechanical rooms 13 and 15 in the basement of Pickard
Hall. MU woulg like tc scarify the concrete floors in these mechanical rooms,
and then encapsulate floor and wall surfaces. Addidonally, MU would like to
scanfy floor areas in other rcoms for leveling to accommodate floor tile
replacement.

The scope of work involves invasive activities such as scarification, Therefore, all
work is being completed under Chase's Commonwealth of Kentucky radioactive
materials license number 201-605-30 under a reciprocal agreement with the NRC.
All activities will be perfortmed in accordance with this Plan, Chase's Radioactive
Materials License requirements and US Nuclear Regulatory Commission (NRC)
regulations.

Chase intends 10 commence licensed activities on June 15, 2010. On-site activities
are expected to be completed within one week. 1f work cannot be completed in
this timeframe, Chase will notify the NRC.

Planned Actlvities
The scope of work consists of the following elements:

e Scarification of accessible floor surfeces in mechanical rooms 13 and 15 in
preparation for encepsulation;

 Encapsulation of accessible wall and floor surfaces in mechanical rooms 13 and
135

¢ 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;

» Conducting post scarification radiological surveys; and

e Conducting post encapsulation radiological surveys.

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

Scarification of Floors
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24

22

23

Scarification will remove small nmounts of concrete to provide & rough surface
for encapsulant adhererce 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 aress not accessible to the floor scarifier. All activities will be
conducted in a manner that will contro) the spread of contemination and maintain
personnel exposures ALARA. HEPA-filtcred vacuums will be atached to the
scerifiers to control loose radioactive materials and a HEPA-filtered ventilation
unit will be used to maintain work areas at a pegative pressure. Personal
protective equipment will be prescribed per the Chase radiation protection
progrem and under the guidance of a task-specific Radiation Work Permit. Air
sempling for radioective materials will be performed during invasive activities.

‘Wall Preparation

Chase will prepare all wall surfaces with @ HEPA-filtered vecuum pror to
encapsulation to ensure surface dust dces not interfere with adhesion of the
encapsulant, MU will cover any surfaces that will not be encapsulated. such as
piping. panels, equipment, etc.

Encapsulation

Chase will encapsulete floor and wall surfaces to jock down eny removable
contamination and provide a barrier for worker protection. Chase will
encapsulate all accessible wall surfaces in mechanical rooms 13 and !5 with
Fiberset PM, an asbestot 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 weterborne
and nountoxic. A HEPA-filtered ventilation unit will be used to direct air
outdoors if possible. Removable contamination surveys, consistng of large arce
wipes, will be performed after the coating is dry to verify effectiveness and
establish baseline radiological conditions.

Radielogical Surveys

The goel of the rediological surveys is to verify contamination contols,
effecr:veness of encapsulation and establish haseline radiologicel conditicns. The
surveys will be designed to accurately reflect the post scarification acd
encapsulation radiological condinons. Surveys will consist of the followirg 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

Aur sampling during invasive activities
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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 cepabilities for nuclides of concers. Leboratory jmstruments and
portable field instruments will be response tested daily when in use, Background
acd source readings will be taken as part of the daily instrument check and
compared with the acceptance range for inswumenr and site conditions. The
background, sowce check, and field measurement count times for radiation
detection instrumentation will e specified by the Project Manager to ensure
measurements are statistically valid,

Determination ounting Tim inimum Detectable C

Minimum counting times for background determinations and counting times for
measurement of tote! and removable contamination will be chosen to provide a
minimum detectable concenwation (MDC) that meets the criteria specified in this
Plan. MARSSDM eqguations relative to building surfaces have becn moecified to
convert to units of dpm/100em?. 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 an expansion of NUREG 1507, "Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various
Contaminants and Field Conditions”, Teble 3.1 (Strom & Stansbury, 1992):

3+329 B, 1, -<1+!1'-)

MDCJ”‘IJ[ = L
A
By g
100cm
Where: . .
MDC..u, = minimum detectable concentration level in dpm/100cm®
8. = backeround count rate in counts per minute
f, = background count time in minutes
f; = sample count time in minutes
Ee = total detector efficiency for radionuclide emission of interest
A = detector probe area in em
Ratermpete nin

Beta Scanning MDC at a 95% confidence level is calculated using the following
equation which is e combination of MARSSIM equations 6-8, 6-9, and 6-10:
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*' 100em?
Where:
MDCuon = minimum detectable concentration level in dpmv/100 cm?
d' = desired performance varjable (1.38)
b,. = beckground counts during the residence interval
i = residence interval
p = surveyor efficiency (G.5)
Ew = total detector cfficiency for radionuclide emission of interest
A = detector probe area in cm?

Per MARSSIM section 6.7.2.2, it is not practical to deternune a fixed MDC for
elpha scanning. It is more vseful 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 selected from the probability charts in
Appendix J to achieve a 95% probability of detecting 300 dpim/100¢m*.

1n
Smear counting MDC g1 2 95% confidence level is calculated using the following
equation, which is NUREG 1507, “Minimum Detectable Concentrations with
Typical Radiation Survey Instruments for Various Contaminents and Field
Conditions”, Table 3.1 (Strom & Stansbury, 1992):

3+3.29 /B,-:,-(H%)

MDCJMUG? = t, . E
Where:
MDCimea = minimum detectable concentration level in dpm/smear
B, = background count rate in counts per minute
1y = packground count time in minutes
t; = sample count time in minutes
E = instrument ¢fficiency for radionuclide emission of interest
I mentatio ecificatio

The instrumentation used for decomumissioning surveys ace summarized in the
table below. Alternate or additional instrumentation with similar detection
capakilities may be utilized as needed for survey requirements with RSO
approval.
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Instrumentation Specifications

| Detector | Detector | Detector | Meter Winduwj Typical Total
i Model _ Type Area Model | Thickness Efficiency
i Gas Flow 7 | Ludlum 0.8 10% (Th-230)
Ludlom 43-68 | proportionat | 126 | 2221 | mgrem® | 20% (Tc-99
Ludlum 43-37 | Gas Flow 5§83 cm® Ludlum 0.8 10% (Th-230)
Floor Monitor ! Proportional ;2221 | mg/cm’ 20% (Tc-99)
| ;
Ludlem . : ; Ludlum 0.4 10% (Th-230)
| 43101 Phoswich | 32¢m™ ) "a020 | mg/em? | 20 % (Tc-99)
H 2" x 2‘, _{
Ludlum 44-10 | Sodium | A |um| g, | 680cpm
; 224) i per uR/r
| lodide i
! Tissue . ,.
Bicron Equivalent . ; :
| MicroRem ! Organic N/A NA 1 NIA N/A |
l | Scintillation | i

4.0 Management Organization Structure

41

Due ta the limited scope of activities, 2 complex management organization is not
required. Chase will implement their Kentucky radioactive matcrials license at
the site under a reciprocal agreement with the NRC. MU will oversee Chase
activities and will maintair responsibility for building maintenance, fire and
security functions. MU will escort Chase personnel at all times. There will be
clear separation of licensed activitics between Chase and MU. Chase end MU
will coordinate activities such that neither party violates the license of the other
party. For remediation and invasive sampling, Chese will clearly post and control
arcas to prevent inadvertent entry by MU personnel. The MU contact is Jack
Crawford, RSQ, who can be reached at 573-882-0931.

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

Corporete Radiation Safety Officer (CRS0O)

Chase's CRSQ is responsible for the corporate management of the radiological
control and safety program and for directing the program to Hmit cccupational
rediation 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

.10
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4.2

4.3

to the employees, the environment or the pgeneral 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 policics and applicable federal and state regulatory
requirements;

* Providing selection cnteria for equipment, supplies and services for
radiological control and safety work and personnel exposure monitonng,

¢ Establishing standards for personne] protection to assure that exposures to
ionizing radiation and radioactive contamination arc maintained at levels
ALARA:

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

» Establisking company policy to comply with state and federal statutes, rules,
regulations and license conditons regerding employee occupational safety and
health:

s Ensuring the quality of protective equipment for personne! and prescribing
usage standards; and

¢ Estblishing procedures for radiological prolection and monitering, including
the ALARA program,

Manue! Diaz 1s the CRSO and can be reached at (b)(6)

Director, Radiological Services (DRS)

The DRS is respensible for assigning Project Managers to individue] projects and
for providing technical support to projects. This technical support capability
enc¢ompasses areas of expertise or specific disciplines required by projects. These
may include health physics, geo-technical, hydrological, civil ecngineering,
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 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 af (b)(6)

Project Manager (PM)

A PM is appainted 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:

.11
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5.0

sl

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

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

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

*  Ensuring 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 2gency or the NRC, promptly, of any
operation or condition which appears to present a radiological hazard to
emplcyees, the public or the environmect;

* Furnishing proper personne! protective equipment, ensuring thet employees
are instructed its proper use and enforcing rules for the equipments
utilization;

* Ensuring that sufficient staffing for the project is present agd 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 cxposures ALARA.

Ken Gavlik is the Project Manager and can be reached at (b)(B) Mike
Culp is the Alternate Project Manager and can be reached aj

Health Physics Techniclans (HPTs)

HPTs act as the PM’s representatives in specifically implementing the radiological
conrol and safety practices as assigned by the PM, HPTs and their qualification
shall be approved by the CRSO.

Project Training Requirements

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

Radiological Training

Rediological traimng will be completed and documented in accordance with
Section ¢ of the Chase Radiological Services Safety Manuel (RSSM). The PM
wil) maintain a copy of each individual's certification in the project file.

Project Specific Training

.12
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6.1

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
stems:

s Review of the Scarification and Encapsuletion Work Plan.
» Discussion regarding the scope of work and planned work activities.

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

« Discussion of posting requirements.

s Types and use of available personal protective equipment.

* Discussion of respiratory protection requirements.

¢ Project security ccntrol and operational work zones.

e Eme.rgcncy response and site evacuation procedures.

* Air monitoring and medical monitoring procedures.

s Project communications.

* Generai safe work practices,

¢ Data quality end chain of custody procedures

e Review of applicable reguletory standards as applied o project operations.
General Safety Briefings

Genere] safety meetings will be held by the PM at the beginning of each work
shift until project completion. The purpose of these meetings will be to discuss

project siatus, potential problem arecs, general safery concems, and to reiterate
Work Plan requirements. Additional meetings will be held if conditions warrant.

Radjation Safety and Health Program

Radiological work will be performed according to the Chase radioactive maerials
license Radiation Safety Progrem. Sclected sections of particular relevance to this
project are discussed below.

Radiation Work Permlt

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, sespiratory protection, safety
and dosimetry. The RWP will include the following information:

s Job description
¢ Permit Start and Expiration dates

.13
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¢ Work locations
* Man-Rem estimates
¢ Radjation and contamination levels
¢ Airborne radioactivily concentrations
*  Personne] Protective Equipment requirements
* Dosimetry requirements
¢ Respiratory Protection requirements
¢ Additional permits that may be required
s Survey 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 duning invasive wotk to agsess
the potential for internal exposures. A limiting airbome concentration Limit of
SE-13 uCi/ml will be used to estimate doses from airborne radioactivity, This is
besed on the mast limiting DAC value of W Class Th-232.
6.4  Respliratory Protection
Engiceering controls are expected to be sufficient to control mirborme radioactivity
levels, However, PAPR reapirators will be available for use on-site :f 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 eny radioactive waste generated to MU for inclusiop in their
normel waste streams.
8.0 Quality Assurance Program
The quality essurance requirements of this Plan will be supported by Chase's
Radiological Services Safety Manual and Corporate Quality Assurance Program
Manual,
9.0 Sampie Chain.of-Custody

The sample chain-of-custody meintains the integrity of the sample; that is, there is
an accurate record of sample collection, transport, analysis, and disposal. This

.14



Jun 08 2010 9:14/RM HP LASERJET FAX

Unjversity of Missourl Scarification and Encapsulation
Pickard Hall Work Plan
June 3, 2010 Page 10 of 11

10.0

ensures that samples are neither Jost nor tampered with, and that the sample
analyzed in the laboretory is ncwally and verifiably the sample taken from e
specific location in the field Samples sent off-site for anslysis will use an
approved Chain of Custody Procedure.

References

NRC Regulations

Chase radioactive materials license

NUREG-1575, “Muld-Agency Radiation Swrvey and Site Investigation
Manual” (MARSSDM)

NUREG-1505, "A Nonparametric Statistical Methodology for the Design and
Anpalysis of Final Decommissioning Surveys”

NUREG 1507, "Minimum Detectable Concentrations with Typical Radietion
Survey Instruments for Various Contaminants end Field Conditions™

NUREG 1757, Volume ] “Consolidated NMSS Decommissioning Guidance,”
September, 2002

.15



Outside of Scope




Outside of Scope



Outside of Scope




Outside of Scope




Outside of Scope



UNIVERSITY of MISSOURI

ENVIRONMENTAL HEALTH AND SAFETY

Ms. Christine Lipa

Chief Materials Control, ISFSI, and Decommissioning Branch
Division of Nuclear Materials and Safety

Region 11

U.S. Nuclear Regulatory Commission

2443 Warrenville Road

Lisle, MNinois 60532

February 17, 2011

Re: University of Missouri’s response to U.S, NRC letter dated November 6", 2012
(ML12312A095) conceming 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 RAD’s we were able to provide responses at this time, However, as was discussed with Mr.
Lafranzo on January 14, there are several other RAL’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 aperations, 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 & 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.

Radiation Safety Officer

Attachments
cc; J. Jones

S. Jurisson

M. Kotlas

S. Engelhardt

RSO File

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

ml
RAI-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 uitimately 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 RAls, proposed plans, associated dates and reasons for the dates were discussed with Mr.
Mike Lafranzo per phone conference call on September 27, 2012,

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

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

Detail: See response and details provided to RAl-Ola.



RA}-01 ¢: 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-O1a, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a complete response to this RAl, We believe this is a reasonable request since
this will enable us to provide a thoroughly investigated plan that will ultimately shorten the
proposed timeframe of the original alternate schedule request.

Detail: MU will continue to perform monthly radiolegical 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 RAl.

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

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




RAI-023: 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 RAl. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately sharten
the proposed timeframe of the original alternate schedule request.

Detail: MU has been actively searching for schematics that would ailow us to assess and
respond to this RAl more completely. The oldest schematics we have are from 1892 and while
they show some duct work and some airflow patterns, they do not specifically describe the
ducts in question. The other schematics we have located are from a large remodeling project in
1974 that changed the origina! 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

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

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

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

RAI-02¢: The licensee should provide documentation to show that the contamination will not migrate
from under the basement floor to areas where members of the public or occupation workers could be
exposed to radioactive material over the timeframe of the Alternate Schedule.

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 pravide a more complete response to this RAL. We believe this is a reasonable request
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

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

Detall: MU requests an extension to answer this RAl for the reasons stated in RAI-01a. With the -
building unoccupied and empty, the sampling of the basement floor areas will be more

complete and reliable and will prevent damage of the artifacts from temporary shifting and
relocation during the sampling.

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

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

RAI-02¢: 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 RAls.

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



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

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

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

RAI-02g: The licensee should provide a description of what is meant by "invasive activities" and how the
licensee plans to controt 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 untli May 10, 2013 to submit a procedure to address this and severat other -
RAls.

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

RA[-Q2h: 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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RAI-02i: The licensee should provide a description of what actions the licensee wiil 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 RAls.

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

other RAls.

The SQP 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.

RA!-02j: The licensee should provide 3 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 surveiflance includes the performance of
radiation level surveys at the microRem/hr Jevel as well as ~40 removable contamination smear
checks which are counted on a sensitive alpha, beta proportional combination NAl gamma
counter with triggers for investigation at 200 cpm/100 cm2 for removable beta/gamma and 20
cpm/100 ¢cm2 for removable alpha. MU alternates the locations surveyed by performing a
survey of the basement level in one month and a survey of the first and second floors in the
alternate month.

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

Response: MU is using a Ludlum 14C survey meter with a GM pancake 44-9 probe for fixed
contamination level readings in CPM, and a Ludlum Model 192 MicroRem meter or 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”.



RAI-021: 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 remave 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, opération 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-0la. 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. '




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

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

LAWSs are a simple method to provide gualitative removable activity data over large areas -
more than 3,000 disc smears would be required to cover an area of 400 ft. LAWSs 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.

RAI-Q3b: The licensee should provide documentation regarding efficiency corrections for alpba shielding
from dust lgading, if applicable. '

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

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

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

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



Response: MU contracted Chase to perform these surveys. According to Chase, the Gamma
scans were used to identify areas with elevated surface exposure rates indicating that residual
radioactivity was present. Due to differences in building structural materials, geometry, and
other factors, variability is normal. At indoar 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 te 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.

RA!-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 fioor 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 3" /sec, it is increasingly difficult to attain a steady
scan rate. Therefore, at scan rates less of %"/sec or less, scanning is performed by holding the
probe at a fixed location for the desired residence interval. For example, the 43-68 detector
width is 8.8 cm (3.5 in), s0 a scan rate of 0.2 in/se¢ equates to a residence interval of 17.3
seconds, therefore the surveyor would hold the detector in a fixed position and listen for an
audible increase in the count rate for a period of 18 seconds before moving to the next
contiguous location.

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



RAI-03f; The licensee should provide procedures or other documentation used to convert cpm (the
readout for a Ludium 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.

RAL-Q3h; The licensee shoutd develop, implement and maintain procedures on how the licensee will
ensure the proper control and encapsulation of those and any other areas where radioactive materiais
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 RA-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”.

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

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

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

RA|-03]; 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 RAls.

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 buliding 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.

RAJ-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
radlological analysis of water, contamination controt and disposal of potentially contaminated water.

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

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

11



RAL-03): 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 RAIO2b, MU requests an extension of 90 days until May
10, 2013 to submit a procedure to address this and several other RAls,

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

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

RAI-Q3m: 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-013, MU
is actively pursuing the relocation of Pickard Hall Faculty and Staff (PHF&S), the museum
operations, and the artifacts to facilitate additional characterization, MU therefore requests an
extension until December 2, 2013 in order to provide a more complete response to this RAlL. We
believe this is a reasonable request since this will enable us to provide a thoroughly investigated
plan that will ultimately shorten the proposed timeframe of the original alternate schedule
request.

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

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

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

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

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

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

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

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

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

m[
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RAl-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 sprinkiers. However, the building is equipped
with fire detection and fire extinguishers and should a fire occur we would coordinate the
response with the Columbia Fire Department. The Columbia Fire Department has several
stations and response to all fires on campus.

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

RAI-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-013, MU is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facilitate
additional characterization. MU therefore requests an extension until December 2, 2013 in
order to provide a more complete response to this RAl. We believe this is a reasonable request .
since this will enable us to provide a thoroughly investigated plan that will ultimately shorten
the proposed timeframe of the original alternate schedule request.

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

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

BAI-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-O1a, MU Is actively pursuing the relocation of
Pickard Hall Faculty and Staff (PHF&S), the museum operations, and the artifacts to facllitate
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-053; 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 uitimately 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 af 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 seNlce 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, identifled internally as #55555. The work restrictions
for Pickard Hall have been inserted into the MU CF maintenance work order software system
“Maximo”. That message is “CONTACT EHS RADIATION SAFETY AT 882-5024 BEFORE WORKING
ON ANY BLDG COMPONENTS TO INCLUDE CEILINGS, WALLS, FLOORS, DRAINS, HVAC,

FURNITURE MOVING, ETC.” Note that this message has been developed to accommodate the
character limit that is available in the system.

RAI-05¢: The licensee should develop, implement and maintain procedures on how to control any fixed
or removable contamination, as identified from actions caoncerning 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 30 days until May
19, 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-
L —— T ————T T ————————]
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1.0 Introduction

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

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

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

* 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 assvrance for decomumissioning has
been provided in the amount of the decommissioning cost estimate (see Section
4).

* An originally signed duphcatc of the financial instrument that provides ﬁnanc:al
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 counsistent 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 2 DFP, routine facility conditions should be assumed).

" 9. The cost estimate jncludes 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 tomponents, (c)
packaging, shipment, and disposal of radioactive wastes, (d) a final radiation
survey, (e) restoration of contaminated areas oa facility grounds (if necessary),
and (f) site stabilization and long-term surveitlance (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 rorem/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:

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

* Facilities with historical usage of alpha-emitting radionuclides

¢ Outdoor facilities

The assumptions and conclusions presented in this cost estimate represent Chase’s best
professional judgment based upon the information available. In performing this cost
estimate, Chase relied upon information obtained from facility persommel 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 arcas. 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 bave been
surveyed for releasc 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, conpservative 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 decommlssxomng
will be reduced.

Facility Descriptions

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

Table 2-1 Number of Authorized Users by School

School AUs
| Agriculture, Food & Natural Resources | 51
" Arts and Sciences 20
Engincering z
: Veterinary Medicine 25
" School of Medicine 37
Research and Other. _ 15
No School 11
Total . 183

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

» - 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 incloded in the research and
medical laboratory cavegory 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
. . . . gamma emitting ouclides: all are
Met:l;zfnce g;i:m;?ﬁfco:nﬁg;?:uc and either short-lived (PET nuclides)
i “Tap or sealed sources with no history
’ of leakage
. Research using plants for uptake . 3

Plant Science studies ! Typically C-14

' Life Science R b Researcl? involving cells, DNA, |
enzymatic assays, blots, etc.
. . Research involving animal ! Typically C-14, H-3, 1-125, P-32,
Animal Science | 1 otabolism, uptake, P33, $-35, and short lived gammma
Research . . .
; reproduction, etc. emitters as microspheres
| Animal Science and | Research involving animals for
Physiology’ human use research applications
. . Physics and experimental . Typically long lived beta-gamma
Physics and Chemistry chemistry research emitters or scaled 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

2.12  Areas with Historical Usage of Alpha-Emitting Radionuciides
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 radivm and thorium separation.
Research labs located in Schweitzer Hall that use or used tracer nuclides for research are captured in the
Research and Medical Laboratory category.
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Pickard Hall -

Built in 1894 as a Chemistry Building, Pickard Hall is currently being used as the
Museum of Art and Archaeology, and houses the Department of Art History and
Archaeology. The building, located at 405 S. Ninth in the St. Francis Quadrangle area of
the MU campus, has a footprint of 8,400 square feet with approximately 24,600 gross
square feet of floor area over three elevations (not including the attic). The 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 unti] 1951, when physical chemistry moved to
a new addition at Schiundt 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 veatilation 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 bas a footprint of 8,000 square -

feet, with approximately 24,000 gross square feet of floor area over three elevations, not
including the attic. 1t 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
ares. 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 suppart 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 chimmeys 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 souarces of significant activity are used. These areas include the following sources:

e Instrument Calibration Source (0.58 Ci Cs-137)

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

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

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

2.1.4 Waste Facilities

The 10,000 ft* centralized radioactive waste facility is located at 1710 East Campus
Loop, just south of Resource Recovery Center. The facility layout is presented in Figure
2-2, The facility is the consolidation center for disposal of all radioactive wastes and
mixed wastes, - Wastes are received, transferred for incineration, decayed, consolidated,
or otherwise prepared for shipment to off-site disposal facilities. Liquid wastes meeting
NRC sewer disposal requirements are discharged to the sanitary sewer system via a drain
at the facility.
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Wastes are shipped for off-site disposal via a waste broker approxxmatcly annually.
Additionally, a small amount of legacy waste is stored in a 768 ft* storage building
adjacent to the Research Park 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' Jong chambers, is located at the EB&S Resource Recovery
Center and is used for incineration of low level radicactive waste, mainly H-3, C-14, but
also CJ-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 Jow 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 samtary system: Room GL-
29 of the Main University Hospital Health Sciences Center is used for Dccay in Storage
(DIS) of short-lived medical waste. .
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2.1.5 Outdoor Facilities
2.1.5.1 Sioclair Research Farm

The MU Sinclair Research Parm, 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, byt 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 Bamns
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 contaiuing 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 fi® of waste
containing 4.5 curies of activity (roughly 53% of the .allowable burial limit as then
specified in 10 CFR 20.304) performed in trenches 12' deep, 2' to 4' wide, and 5’ to 30'
long. A minimum of 4‘ of cover was compacted over the waste after burial, The low
level waste consists of mainly H-3 (85%) and C-14 (3.4%). Cows were slaughtered and
buried on site and met the requirements of 10 CFR 20.2005, “Disposal of Specific
Wastes” (0.05 pCi, or less, of H-3 or C-14 per gram of animal tissue, averaged over the
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weight of the entire animal). An 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 Hinkson Creek Waste Site is 5 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-15).

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

Sanborn Field is Jocated 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 nnrestricted 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.

License History

Facilities 'operate under NRC Type A broad scope medical use license No. 24-00513-32
Issued to the Curators of the University of Missouri, amendment 108 dated February 4,

2011 with an expiration date of January 31, 2014, Licensed material is authorized for

usage at the following addresses:

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

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

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

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

Licensed materials are used in the following general ways:

» Medical procedures permitted by 10 CFR 35.100, 10 CFR 35200, 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

Instrument calibration

Student instruction

Sample analysis _

Sealed sources for calibration and moisture/ density measurements

Sealed sources for medical and veterinary medical brachytherapy

Depleted uranium for 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.

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 jo this cost
estimate, .

Radjological Status of Facilities

During operation, accessible building surfaces are maintained less than 200 dpm/100cm?
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 contamiration
upon exit. Facility personnel conduct routine periodic surveys, which are performed by
researchers and radiation safety personpel. Laboratory closecout 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 befow.

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 HalJ attic, Sinclair Parm
lagoons, and outside grounds around the MURR Barn,

24.1 Research and Medical Laboratories

Research and medical laboratories are assumed to contain low lcvels of residual
radioactivity with removable contamination less than 200 dpm/100cm® as dermonstrated
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.

242 Areas with Historical Usage of Alpha-Emitting Radionuclides

" Two buildings have known residual radioactivity above NRC DSVs from historical work
involving the separation of alpha-emitting radiomuclides from ores containing uranium
and thorium, Pickard Hall and Schweitzer Hall.

Pickard Hgll :
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
radloactwny exists in the following locations:

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

* On concrete floor surfaces in basement mechanical rooms, These surfaces were
subsequently encapsulated with epoxy paint,

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

¢ In buried drain lines under the basement floor.

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

¢ Ip 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 opea 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
datcd 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:

On attic concrete floor surfaces
On roof surfaces

Inside brick ducts and chunneys
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 n:sndual 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 plamming, surveying, and reporting. Minor amounts of remediation are assumed for
ALARA purposes. '

2.4.5 Outdoor Facilities

2.5

2.6

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

Radiological Release Criteria

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

Decommissioning Groups

All indoor facilities, except Pickard Hall and Scbweitzer 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; “Unrestrictsd 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 facﬂmes meet the prowsnons 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 vse 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 fo 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; Decommissioping 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 crteria 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 pal.hways. and critical
group for the dose analysis.”

. Nuclides of Conoem

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 radicactive decay, -the

high DSVs. However. survey design for this cost estimate assumes detection sensitivities
of 5,000 dpm/100cm? gross total beta activity and 200 dpm/ 100cm? gross removable beta
activity to ensure adequate costs are captured for beta-gamma emitting nuclides of
concern with more restrictive DSVs. Removable contamination analysis is assumed to be
performed by liquid scintiliation counting.
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272 Areas with Historical Usage of Alpha-Emitting Radionuclides

The nuclides of concern in Pickard Hall and Schweitzer Hall are natural uaranium, 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 arcas are Cs-137, Co—60 and Am-24]. It may be.

possible to decommission these areas after removal of sources without performing
surveys for residual activity. However, this cost estimate asswnes that surface
contamination surveys are performed in these areas, but assumes no remediation is
required.

2,74 Waste Facilities o

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

2.75 Onutdoor Facilities

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

activation products.

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 hmlt if the tes1dual 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 defaunit
screening values in NUREG 1757 for commonly. used radionuclides, The DSV for
unlisted nuclides can be calculated using NRC-approved DandD software under defanit
conditions of the building occupancy scenario. Research and medical laboratoriés are
assumed 10 use the C-14 DSV of 3.7E6 dpm/100cm’. Howcver survey design for this
plan assumes deu:cuon sensitivities of 5,000 dpr/100cm® gross total beta activity and
200 dpm/100cm® removable activity to ensure adequate costs are captured for beta-
gamuma emitting nuclides of concern with more restrictive DSVs than C-14.




NRC License #24.00513.32 _ University of Missouri - Columbia
May, 2011 : Decommissioning Funding Plan

Page 17 of 30

2.8.2 Areas with Historical Usage of Alpha-Emitting Radiqnuclides
Areas with a history of using -alpha emitting nuclides are assumed to have site-specific
DCGQLs for surfaces and soils of outside grounds.

2.8.3 Sealed Source Use and Storage Areas

Sealed source arcas are assumed to use a gross beta-gamma DCGL equal to the Co-60
DSV of 7. 1E3 dpm/lOOcm and an alpha DCGL based on the Am-241 DSV of 27
dpmy/100cm?.

2 8.4 Waste Faclilties

The radioactive waste facility is assumcd to use a gross beta-gemma DCGL equal to the
Co-60 DSV of 7 1E3 dpm/lOOcm and a gross alpha DCGL based on the Th-232 DSV of
7.3 dpm/100cm®.

2.3.5 Outdoor Areas

The nuclides of concern for impacted outdoor areas are primarily C-14 (DSV=12 pCi/g)
and H-3 (DSV=110 pCi/g). The area around the MURR Bam 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 assurned to be developed for ovtdoor areas.

2.9 Equipmeat and Materials Release Limits
The release criteria specified in FC 83-23, “Guidelines for the Decontamination of
Facilities and Bquipment 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
strocrural surfaces above a two meter height, outside grounds, and building
exteriors.

* Class 1 — areas with historical uwsage of alpha emitters, areas of kmown
contamiration, and lagoon/disposal sites -

« (Class 2 - medical and research laborataries with a history of radioactive materials
usage '
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» Class 3 (buffer areas) - areas with no history of radicactive materials usage, but
bordering Class 1 and Class 2 areas, and sealed source storage areas with no
history of leakage, :

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

2.11 Cost Estimate Procedure

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

e Group 2 faciliies (research and medical labs, sealed source areas, radioactive
waste storage areas, and incinerator facilities) '
Facilities with residual alpha radioactivity

*  Qutdoor facilities —~ disposal sites and farms

To estimate facility decommissioning costs, a bottom-up approach was used consistent
with the gnidance 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 tme-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. 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 fioors or walls or on
the roaf ar 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 facilitics
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 decomsnissioning, [abor 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 strmghtfo:wani internal and external docurnent, plan, and procedum 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, instalied 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 arc captured for decontamination of
equipment and surfaces that are below release criteria for ALARA purposes. ALARA is
assumed 10 mean removable contamination on surfaces is remedxatcd (NUREG-1757,
Volume 2, Appendix N).

Estimates for the level of effort required for the final radiation survey were based on
previous experience with faciliies of comparable complexity. As.poted above, the
assuned endpoint for the facility is license termination and uurestricted release. This
implies that removal of all radicactive 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. Elemeat
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. Fot 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 includedin .
Appendix D. The cost estimate summary tables arc summed and presented in Section

2.15.

2.12 Project Overviews

.Facilities are expected to be decommissioned as lhme 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 eqmpmem necded to

" complete the project. The projects are assumed to be performed using the contractor’s '
Agreement State license under a reciprocal agreement with the NRC in order to capture
costs associated with reciprocity. The projects will be conducted according to the phases
described below. A detailed description of each phase follows.

¢ Historical Site Assessment (HSA) and Scoping Surveys
¢ Characterization
¢ Decommissioning Plan and Supporting Documents
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Equipment and Material Removal / Decontamination
Remediation of Building Structures and Soils of Outside Grounds
Waste Disposal

Final Status Surveys and Report

Each of these project elements are described below.

2.12.1 Historical Site Assessment

The purpose of the HSA is to determine the current status of the site including potem.ml
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 licemses, 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,
Persoune! 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 o
Characterization surveys will be designed to 1dent1fy areas of clevated activity that
require remediation. Building characterization consists primarily of surface scans and
smears of building structural surfaces and systems internal surfaces. Qutside grounds
characterization consists of gamma scans and soil sampling. '

21221 Group 2 Facilities

Facxhty sarvey records are assumed to be sufficient to plan decomxmssxonmg for Group 2
facilities.

2.122.2 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 Qutdoor Aresas

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 ap to twelve feet in
burial grounds, Samples will be analyzed by gamma spectroscopy. C-14 and H-3.

2.12.3 Decommissioning Plan atid 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. o :

2.12.4 Equipment and Material Removal / Decontamination

The decommissioning contractor will remove all loose equipment and materials from the
facilides such that only permanent fixtures remain (fixtures attached to structural
components of the facilities). Loase 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 Fermination of Byproduct, . -
Source, or Special Nuclear Material Licenses,” ltems not meeting FC §3-23 limits are
assumed to be disposed as radioactive waste.

2,12.5 Remediation
212,51 Group 2 Facllities

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 fo 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 b of waste for each of 400 labs, and each of 25 farm buildings i3 assumed.
Additionally, six drums of liquid scintillation vial waste are assumed to be generated
from decommissioning activities. ' _
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21252  Alpha Emitter Facilities

Pickard Hall is assurned to require the following remedijation:

Remove and dispose all insnlation and-loose materials in the attic,

Remove attic wooden decking.

Power plane contaminated wooden structural supports in attic ~ jOlSt.S and rafters.
Assure up to 1/8” of materials maust be removed over 50% of area.

Remove two contaminated brick ducts from the attic to the basement. The walls
will be demolished on each elevation to provide access, -

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

Demolish stage area on the 1 floor (room 106),

Demolish scveral wall areas in the basement. .
Remove an average of 1/8” of the basement floor surface over an area of 4200 %,
Remove basement floor slab over an area of 4200 ft* to access nnderlying soils -
concrete assuroed to be releasable for unrestricted use.

Remove buried drain lines.

Remove average of 1 ft depth of soils over an area of 4200 fi’,

Remove an additional 1,000 £t of soil in outside grounds.

Schweitzer Hall is assumed to require the following remediation:

Remove and dispose all insulation and loose materials in thc attic (cum:mly being
performed, but costs captured in this estimate).

Remove slate roof and wooden plark roof surfaces.

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

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

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

21253 Ou_tdoor Areas

Outdoor arcas are assumed to mect 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 dara

2.12, 6 Waste Disposal
Radioactive waste packaging, shipping, processing and dxsposal 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 asswmption that there is no
leakage from the sealed sources and no external contamination. Sealed sources will be
shipped 10 a facility for recycling of the sources. The majority of the cost associated with
dxsposal of the sources will be for transportation and disposal. The sources will be placed
in a cask and loaded onto a conveyance for transpomation to the disposal facility.
Transportation and disposal costs for sealed sources are presented in Table 2-3,

Table 2-3 Sealed Source Transportation and Disposal Estimates

. Unit

|[ Item Cost Basis | Cost - Qty. Total

| Transportation and Permits | $/mile . $3.80| 2850 $10,830
Cask Rental - $/day $1,800.00 7 $12,600
Recycling Charges $/item | $8,000.00 ] $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

' Totai: $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 Quantity | Unit Rate [ Total
Incinerator Ash . 756 | $200/f° | $1,500
Non-Hazardous Liquid Scintillation Vials | 7.5 ft [ $180/f° | $1,350
'Dry Active Waste . 500 1b $6/1b | $3,000
Animal Carcasses ' 301b $20/1b $600
Liquids ' 400 1b $6/1b $2,400

' Total: | $8,850| -

2.12,7 Final Status Surveys and Report

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

21271 Group 2 Facilities

Final status survey will consist of surface scaus, 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 measorements, 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
_ dram traps, floor drains and vacuum pumps/nozzles.

21272 Alpha Emitter Facilities

Final status surveys will consist of surface scans, static measurements and smears for all
areas, Additionally, soil samples are assumed to0 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.

21273 Outdoor Areas

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

2.12.8 Schedules |
A breakdown of the estimated schedule for each project is presented in Table 2-5.
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Table 2-5 Schedule Breakdown®
Cost ‘Group2 | Alpha Outdoor
Project Element Estimate | Facilities | Facilities Facilities
Table’ | (Weeks) | (Weeks) |  (Weeks)
Decommissioning Planning Table 3.6 3 7 7
Characterization Surveys " Table 3.6 1 1 1
Equipment Removal,
Remediation, Waste poble 3.1 12 18 ]
Disposal able 3.1
| Fipal Status Surveys Table 3.9 13 3 4
Final Status Report Tabie 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 (FHPS), six Health Physics Technicians (HPT), and two Laborers,
Part time on-site and off-site support is provided by a Health Physicist, a Shipper, a
Draftsman and an Administrative Assistant. The PM is responsible for the overall
management of the project and provides the daily interface with MU management,
vendors and subcontractors. The PM is also responsible for coordination of
decommissioning activities and for arranging any needed support jtems 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 ell radicactive materials from the project as well as
scheduling. shipments and ordering shipping containers as necessary. The Draftsman
creates, documents and indexes facility drewings and radiation surveys. The
administrative assistant provides support to the Project Manager for cost-tracking,
timekeeping, procutement and recordkeeping functions.

? Project elements are not contiguous and do not include rogulatory review periods.
.} The cost estimale table nassbers rofer 10 the tables contaiued in Appendices B, C and D.
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2,13,2 Alpha Emitter Facilities

Full timme, on-site staffing is assumed to comsist of 2 Project Manager (PM), a Health
Physics Supervisor (HPS), six Health Physics Technicians (HPT), a Foreman, an .
Equipment Operator and six Laborers, Part time on-site and off-site support is provided |
by a Structural Engineer,’ a Health Physicist, a Shipper, a Draftsman and an ;
Administrative Assistant. The functions and respousibilities are the same as above for g
common positions. The Structural Engineer is a part-time position responsible for
evaluating the effect of remediation on the structural imtegrity 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 f
Full time, on-site staffing is assnmcd to consist of a PrOJect Manager (PM), a Health
Physics Supervisor (HPS), two Health Physics Technicians (HPT), a Foreman, two
Equipment Opcrators 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 functxons 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
workwecks cousisting 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.

. lnventorm of materials and wastes at the time of decommissioning w111 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 ba_sed 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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Grbup 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 uo contamination on the external surfaces of Group 2 buildings,
including the roof.

There is no contamination of building structura] 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 nnpacted 10 a degree that would require building
demolition.

No structural engineering or shoring is mquired 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 assurned 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 cach 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 : ; '
Radioactive Facility $1,723,199 23.3%
Restoration of Contaminated Arcas on
Facility Grounds ' 384,420 12%
Final Radiation Survey $806,180 11.1%
Packing Materjal 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 01% .
SUBTOTAL _ $7,237,162 100.0%
25% Contingency $1,809,291 25.0%
TOTAL DECOMMISSIONING COST :
ESTIMATE $9,046,453 125.0% .

3.0 Periodic Adjustment of Decommissioning Cost Estimate and Funding
Levels

The decormmissioning 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,
vsage, 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
¢ 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,
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NUREG-1575, “Multi-Agency Radiation Survey and Site Investigation Manual”
(MARSSIM) ' .
NUREG/CR-6477, “Revised Analyses of Decommissioning Reference, Non-Fuel-
Cycle Pacilities,” 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: Paraméter
Analysis,” August 1999,

NUREG-1549, ‘Decision Methods for Dose Assessment to Comply with
Radiological Criteria for License Termination,” July 1998

ANL/EAD/03-1 “User's Manpal for RESRAD-BUILD Version 3,” June 2003
“Decommissioping 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, MI102800430, ML102800436, ML102800441, ML102800450,
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Schweitzer Hall Roof Survey Report, March 3, 2010
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NRC FORM 374 PAGE 1__OF _11_ PAGES
U.S. NUCLEAR REGULATORY COMMISSION Amendment No. 108 ;

1 MATERIALS LICENSE

i Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1574 (Public Law 83-438), and Titls 10,

| Code of Fedsral Regulations, Chapter |, Paris 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in refiance on statements and ¥

i representations heratofore made by the licenses, a ficense Is hereby issued suthorizing the licenses fo recelve, acquire, possess, and §

| transfer byproduct, source, and speclal nuclear materlal designated below; to use such material for the purposs(s) and at the place(s) |
designated below; to deliver or transfer such materlal to persons_ authmzed to racelve it in accordance with the regulations of the

# applicable Part(s). This licensa shall be deemed to contalp the cgnd ong. specjﬂed in Section 183 of the Atomic Energy Act of 1954, as |

|l‘

and 10 any conditions specified below, ¢ £

i

I amended, and Is subject to-all appﬁcabie ru!es, re !a\:om, and ord'ars o{ the Nuclapr Regulatury Commission now or hereaﬁar in offect §

,Uwcm”« "
H g

L2 \
| . 311 Jesse Han“‘
Columbid; Mo 85211 !

-

h. The Curators of the ‘Umvarsfty of Missouri | -

Iin accordance with Ietterdaied November 1, 2010 |

B. License number 24-0051 3-32 ls amended in its
entirety to fead as follows: | = _.:..

{4 Expiration date Jahuary 3, 2014

>
4

Refsrence No. |

5. Docket No. 030-02278 |

8. Byproq_uct source. and/ora y

6l nuciear
matenal & A3,

' bermitted by 10 CFR 354

PRy

G JAny byproduct material

A oy ]_...:

B IAny I

7. Chemical and/or physical form

8. Maximumn amount that llcunaae may
v -pospgsu 8! arry one time under this

grmmed by 1o~§FR 35.300 | i (BYTIF)
D. .. '
D any | ®XTXF)
E. lwbyproduct material E jany | ®)TF)
permitted by 10 CFR 35.500 | :
F. lAny byprodugtmatenal with F. fny -
Atomic Numbers between 3 bX7)(F)
through 92, inclus;va. excep! as
specified below: |
G. Hydrogen-3 | G. jany | G. 15 curies |
H. Molybdenum-99 | H. Mo-89/Tc9sm - H. 12 curies |
: Generator
L. [{Technetium-98m | jny | B curles |
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i P\mendment No. 108 |
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_ - 1
J. |Goid-198 | _ J. JAny | J. | curie | :
K. Polonium-210 | K lAny o K. |5 millicuries ]
J . |
| . . . . l
§ L Neptunium-237 | NP L V\ny] T L LR milicuries | -t]
; '. "'.._.- - . - . “
! M. lAmenc:urn 241] e M. Any | (OXT(F) |
i 1_._«- |
I N. IPhosphorus' 2] N. jany | N. Bouiés | - . - !‘
‘ S : . -
\" 0. !Cesium—!37 l 0. |sealed source (BYT)(F) ) s
{ " (registered pursuant to - h |
| - 10 CFR 32.210 or an |
fj L . Agresment State) | S A -
'{ P.,'.';fgmericiumem P P. |Sealed sourcs |
) i BXT)F)
F &: .}f\mericium-241 l . [Sesled sgdl:ca ! o
| OXTF)
|
. ’.'.-'_ . . L e
§  R.. |Americium-241/Cesium-137 | " R. [sealed source |
b . . .
] o L S | (bXTIF)
L
“ S. lAmenclhm—?M | S. ISeal?d -source | Py *
| T. lCurium-24§: j " T. }Ca:l‘i‘brLa"tic;H sources | - T. Nat to exceed 0.001
R : mﬂhouﬁes per source; total |
I T : possession not to exceed . ||
] . 0.005 millicuries |
|8 . . . -
‘\‘ U. Americium-241 | U, [Sealed source |
;] ' OX7XF) ‘
i
i Dfficial-Use-Oniy - Security-Related-Information—-
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Nunber

24-00513-32 |

030-02278 |

Epckel or Reference Number

i

Amendment No. 108 |

V. Americium-241 |

&
1

o Fy
W. JAmericium-241 l ”‘ I

,-

X hmenclum-Z:tf]
Y. !Amerrcium—é#‘) T: )

\-wv

IUramum depleted in uranium-
235) ..

AA, -.ib_é’nium (Natural-]
BB Thorium (Natural) i
LT

CC Plutonium-239 |

w3 .-'I.'."'l
B0y Mranium (Depleted) l

EEf }Cahfomlum-252 |

I
‘:_‘P.

FF. fStrontaum-Qol"""' )
#‘ GG:.f.-ledrogen-S! 0

HH. hny Byproduct ma‘tenal wttf.\
Afomic Numbers between 3
through 83, inclusive |

. badolinium;fl 83 |

JJ. [Cesium-137 |

'FF. [Sealed source |
6G, Waste '

HH NVaste

V. [Sealed source |

Inde A e

o A -

‘P | —';; !.‘5' =

W iSeaIed sdiirce o
X. lSealed source |
Y. |Sealed source |

Z. [stainless stee!
covered metal |

AA, fany |

. BB, JAny |

cC: bqaled source . -
(Mound Laboratory) ],; L

Storage/Proce Ssing |

Storage/Processing |

. Sealed:sources
(North American
Scientific, inc. Model
MED 3601) |

JJ. . [Sealed sources
" (Isotope Products
Mode! HEG-137) |

{bX7XF)

(bX7XF)

[ (b)m(F)

=

L

(b)(7)(F)

=

AA. 125@ kllograms ,]
_._.BB 1250 kilograms |

Z. 4 shlelds hat tosxceed 12
kilograms eac'h }

(BX7XF)

. 250 kilograms |
EE. [Total not to exceed 390
micrograms |

-
hait'y

FF. 1500 milicurles | <.
GG. 13 curies |

(b)7XF)

Rk |12 soumes not to excesd

JJ. 8 sourtes not to exceed 30

.250 malhcunes each, total -
possession not to exceed 3
curies. | :

millicuries each; not to

exceed 240 millicuries total |}
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I{ . Licanse Number ’!
‘¢ 24-00513-32 |
| MATERIALS LICENSE T e |
| SUPPLEMENTARY SHEET 03002278 | 1;
| Amendment No. 108 | 1
; : l l : i
)
| . | ml
' KK. Any byproduct material with a KK. Any KK. Total possessionnofto -~ §
l half-life less than or equal to 6 excsed 10 curies !
i hours - : | {
| LL. Americium~241 prst LL Sealed source(!CN ) (BY(T)F) {} X
| IR Mods! 400) S ——
I MM Radum-22g " © MM Any | MM.100 milicuries | .
l ey | - | }‘
( 9, Authoﬁ;{aﬁﬁ'se: | ! I
. .
,l A gn‘y.uptake dilut gnd excretion procedure permitted by 10 CFR 35 100 & "

.
! D xAny manual brachyther

fi £ "Diagnostic medical useo’f ealed sources perrmtted by 10 CFR 35 500 in compatible devlces

e s

]l; . .. fegistered pursuant to 10?; R

30.4 of ‘I"O ¢F R Part 30, instrument callbration

( . f student Instruction and sample analysis as: >
1 L ; descrfbgd in application dated June 18, 2003

I O."-Sea sources to ‘be used In J. 1. Shqpherz! 28-6A 5074; A'mersham X2016 40666F; EONCor'p 84-
I 76‘1, 77 for calibration ard | density measurements and for ‘medical and veterinary medlcal a

!i brachyt_perapy use. . .
“ P. To be used ln Troxier Electronics Labs, Inc,, Model 1257 soll mmsture/denslty gauge

£

Q. Tobe used Sn Trqxler Electronics Labs, lnc Model 1257 soil molsture/denslty gauge

(
! R. To be used in Troxier Etectronics Labs, inc., Model 1403 and Model 34118 soil monsture/density
l) gauges.

8. To be used for \aboratory morsture!densrty measurement of soil samples Amarsham/Searle in a type
X-82 capsuls, '
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Licanse Numbar
~ . 24-00513-32 |
MATERIALS LICENSE . [Docke or Referance Number
SUPPLEMENTARY SHEET 030-02278 |

endment No. 108 |

T. Electroplated callbration sources to be used in an E G & G Model Let -SE /2 ¢ounter and a Far West f
Technologies Tissue Equivalent Proporticnal Counter (TEPC), Model Number LET-SWS., i

U. To be used in Campbell Pacrflc Nuclear Mod'el SOGSenes morsture gauges (CPN-131),
V. Tobe used in Trexler e,féctronlcs 3220 series mors‘F’Fe gauges Troxler Drawing No. A-102700.
1_4-"
W. To be used lg*a Sxemens Model 5510244 anatomical marker, Amersham ModelAMCZ4 also for
callbratlo_{lb anq research .

X. Tobe usqg,fn a Siemens Model 035-423000 dual Isotopic Motion Correction Pelnt Source Holder,

ersh'gm Mode AMC24, also for calibration and research: -
*“i

Y. To be'tised for research and deveiopment, as deﬁned in Section 30.4°of 10 CFR Part 30, afnd for

,‘-sludenl lnstructhra _AmershamlSearle in a Type X-92 capsule AMC-26X1DB-3675LV o

R

GG and HH. Short term we_gla yentory for lncludlng waste materlals transferred from other lroanses

Arators of mq,ﬁg;v g Missour, -

- . -,.

: : 0
.‘.Il.:v Six sources to be used in ADAC L: 'ratone‘s“l‘ranémlsslon Llne Source Housing VANTAGE..
' - devices for- medlcal radlography in-humans. Six sourcas in shipping containers for replacement of
the sources.” | TN
. -\.x

JJ Four sources i ‘used in ADAC Laboratories MCD-AC attenuatlon correction system for me&fwn
raa:ography in human ,Four souroes in shlpphg contalners for replaoement of the sources

S : NDITIONS

chensed rnatenal may ‘be used at the licensee's facilities located at The Unlversily of M!ssourl
Columbia Missourl campus, Columbla, Missourl; Eliis Fischel Cancer Center, 115 Business Loop 70
West, Columbla, Missouri; and at Women's and Children's Hospital, 404 Keene Street, Columbia, ‘
Missouri, Portable molsture density gauges may be used at temporary job sites of the licensee anywhare

In the United States where thd U.S, Nuclear Regulatory Commlsslon maintains Jurisdiction for regulating  §

the use of licensed material.
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SUPPLEMENTARY SHEET
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24-00513-32 |

Pocket or Refaranoe Number
030-02278 |

Amendment No. 108 |

| 13,

A The use of icensed material In or on humans shall be by an authorized user as defined In

10CFR 35.2.

--—n_

é .
B. Individuals dasxgnated ta.workas authorlzed u'sers authorized nuq}ear pharmacists, or authorizsd
medical physicists, as 'd'a_ﬁneg i 40°CFR 35.2, shall 7 mest the training, ‘experience and recentness of
training criteria esfablished: 4 10 CFR 35, and shall be designated, in wntlng, by the licenses's

Radiation Safety Co,mml ee,

-.x.' Y
-+ ‘

C. Licens matena! for other than human use shal| be used by. or under the supervislgn of, individuals
designatad. by the Radiation Safety Commitee. The ficensee shall maintain records of individuals
deslgna?d as users for three years after the individual's last use of licensed matertal; <" 3 :

In addih’:ﬁ“to the possession limits in Item 8, the liconsee shall further restrict the pcssessk:n of Iloensed
mategal to quantities below the limits specified in 10 CFR 30.72 which requxre consuderahon of the need

for'anfemergency plar Jor:
Forsealed sources not a’

I

A Sealed sOurces shall
or at such other lnterva

State
g "Notwithstanding Paragraphia o

~parﬂcles shall be tested for 1pa1?age'

c Each sealed source fabricated by the licensee shall be Inspected and tested for construction defects

‘ated with 10 CF R Part 35 use, the followmg oondltions apply:

pondmg to a release of licensed mater!al

6r contamln’"ilon at lntervals not to excesd 3 months. .

;i3 lé% souroes des(gned to primarily emtt arpha

oz

Ieakage and eonlaminatlon prior to. any use or transfer asa sealed source.

»ln the absence ov a cemﬁcate frqm a transferor indicaﬂng that a leak test has been made wnhm the

intervpls specified.in the t:smﬁcate of reglstraﬂon gsyed bythe U.S. Nuclear Regulatory Commission

under 10 CFR 32.210 or under equivalent regiilations of an Agreement State, prior to the transfor, a
d%ouroa or detector cell recelved from another person shall not be put into use uht!( tested and

l‘he QS! resurts received.

£ Seaied souﬁces need not be feak tested i they contain only hydrogen-3; or they conta‘in only a
radioactive-gas; or tha half-iife 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 miu:ocuries of alpha-

emitting material.”
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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 remeved from storage for use or transferred to another person, and have not been tested within
the reguired leak test Interval, they shall be tested before use or transfer. No sealed source or-
detector cell shall be stored for a period of m&re thén 10 years without being tested for Ieakage

and/or contamination. - L ws

G. The leak test shall,?e capab!e of detectfng the presence of O 005 mlcrvcune~(185 becquerels) of
radioactive mﬁterl vorrtﬁe test sample. If the test reveals the presends of’ p;oos microcurle (185 .
bacquarq)s) er rgore ‘of removable-contamination, a report shall be filed with'the U .S Nuclear '
Regulatory-pommlssron In accordance with 10 CFR 30.50(c)(2), and the source’ shaq be removed
imm mt«;!yfmm service and decontaminated, repaired, or disposed of in accordance wrth

Commnssron regutations. L
5_4“ ""!

H. Tests For teakage and/or contamination, including leak test sample collection and analysls shell be
pgrforrned by the licensee or by other persons specifically licensed by the U S. Nuclear Regulatory
. «Cqmmrsslon or an oment State to perforrn such services. -

*

1 *"R’ecords of leak test'reSUltqshalj be kept in un}ts of microcuries and sha1| be maintained for 3’years {

'mestlc Licensmg of Source Materiat," the ﬂcensee is authorized t9

| 15, Fasuantto 10 GFR Par 20,50
' “rtup to 899 krlogramsof depieted uranIUm contained as shrelding

$sess, use, transfer, and'
..,materla{

Six r}t\onths or at other Intervals approved bythe

| 16.: Tng licensee shall conduct & l'rnvent"" !
Urces. andlor devices recelved and possesied

¢T’S. Nuciear Regulatory Commrsslon foi8ccoU
u?der the l!canse o Rkt

I 17. A Detector cells g:ontainlng a titantum tritide foll or a scandlum trmde foll shall only be used in |
Lanjunction witha properly operating temperature contrs! mechanism which prevents the foll ‘
e temperature from exceeding that apecrﬂed by the rnenufacturer and approved by U.S. Nualear t
Regulatory Commlss1on : _ R -
. v : wr e |
B When in use, detector oelts contarnmg a titamum tntrde foil ora scandrum tritide foil shaﬂ be vented to
the -outszde _ i
. kS 4:“_\..;.- s e ‘ ' : ’ ' ' N

R e ':._. . !




P T T e S st T s A e e O e ™o

icia ily = Security-Rela

‘) _NRC FORM 374A 0.5, NUCLEAR REGULATORY COMMISSION - S R R T
' License Number ,
’ - . |24-00513-32'| |
e MATERIALS LICENSE [Bocket of Rafarance Number : E
SUPPLEMENTARY SHEET 030-02278 | _
mendment No. 108 | !

; 18, Notwithstanding the requirements of License Condition No. 32, tha licensee Is authorized to make )

{ program-changes and changes to procedures specifically identifled in the application June 18, 2003, '

: which were previously approved by the Commfssron and Incorporated Into the license without prior .

| Commission approval as long asl % S_J_' i o
i 1: i AT

l' A. the proposed revision ls d rnemed revlewed "and & approved; by the ficenses's Radiation Safety i

i Committee, in aco%rdance th established procedures prior to lmplernentatlon _

1 r .

iJ B. the revisgd proQ[am is.In accordance with regulatory requirements, will not o‘hange the license

‘ condrtlonsvrarncfvwll not decrease the effectiveness of the Radiation Safety Program, .

|

C. the !rcensee s staff is tramed In the revised procedures prior to rmplementation, and

’ |
” D. the ||censee s audrt program evaluates the effectiveness of the change and its |mp|ementaﬂop ,

]! 19, Seefed Eources or deteoto{ wcells containing licnsed material shall not be opened or sources’ rehr"bved _
gom source holders by e 1i;ensee except a3 authorized by the Radjation’ Safely Committes andas * ||

] @soribed in the facslmlle;“gfed May 30, 2007, transmitted May 34, 2007, to. pérmit the removal5fsealed *
" : :sources from liquid scintilla on.countlng devices; or other similar types of- equlpmenl for disposal -
s pumuant to 10 CFR 30.41 R 30.51, Subpart K i m 10 CFR 20 end fhe condltions of this lrcense

| 20. . The licenses is authorized t@ ,d radroact:ve material wrfh a physrcal nalf-lh'e of less than or equa? & 120 :
’) days for decay-in-storage 9 drsp_g_sal in qrd_iq_ary trash proy_rderl . _3;; !

Ji A "Before disposal as ordinary ‘n. bypno ct‘m shallbe surveyed at the container surfecewrth

! uihe appropriate meter set on'its*most. s"énsrffve‘ séale and w}th no Interpased shielding to determine

‘ . dhatits radloaottyrty cannot be d!stmgurshed from background. All radiation labels shafl be removed
or obliterated.’ . .:.

I
L B Generator oo!umns shall be segregated 50 that they may be monitored separately to ensure decey to
‘ " Beclsground levels pﬁor te dlsposal . , i, :

C Axecord of each drsposal permltted under thrs Ucense Condltion shall be retainad for 3 years The
recorgiwnust inciude the date of disposal, the date on which the byproduct material was piaeed in
storage, the radionutiides disposed, {He survey mstrument used, the background dose rate, the dose
rate measured at the surface of each waste conta!ner and the name of the lndrvldual who performed’

the drsposel

D. Radloaotlve waste belng held for decay shail not be stored fora perlod greater than 4 years.

— ——

2%1. Radioactive waste other than that specrﬁed in Condmon 20 shall not be stored for a period greater than 2

Licenses shall be disposed of within one year of fecelpt.

Ve ST et e T T T

years.
22, Notwithstandrng Conditlons 20 and 21,, radioectIVe waste transferred from other Unrverslty of Missouri . ‘
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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
ficensed material by Incineration provided the gaseous effluent from incineration does not exceed the
limits speciﬁed for alr In Appendrx B~='>T able ll;_"goiuiﬁﬁ 1, 10 CFR Part 20,

B. Pursuant to 10 CFR 20.2002 -the hcensee may dsspose of mclneratcr ash containtng radicactive
materials with Ataic Nogﬂ-ss. other than those isotopes listed’ be[ow asordinary waste ina ‘
landfill, provigédl thé.concentrations of the isotopes, expressed In microcurie {uCi) per gram of ash, at |
the time pf dfsposal do not exceed the numerical values listed in Tabie Il, Columnz 10 CFR 20,
Appendix 'B 1s§opes not included are hydrogen-3, carbon-14, aluminum-zs cmonne-se silver-108m,
nloblun’\ﬂ% jodine-128, fechnetium-89, and thalllum-204, for which the concentrations: must not exceed 10 |
per%t,:_euunl,pf the values listed in Table !, Column 2, 10 CFR Part 20, Appendlx B.

it

C. Purs&tTant to 10 CFR 20.2002, the ticenses may incinerate tritium waste without the rqulrément for
-'reqa_owng any-asf grevnous to or foliowing tritium waste incineration, provided the ash is notsed for

11he,rdllutlon of subse y incinerated waste containing other Iicense a terials. LR

HL

ed material in or on human bemgs except as provlded othewvise‘by

"4, T'he«llcensee shall not usa Ji
B S : LY

~specuf|c conditlon of thisice
‘G’Y e

25. Experlmental animals, or {he pro _ycts from eXperlmental anlmals th'

B matenals shall not be useq fobhui '

| 28. :;_The licensee shall not acqufre;lleahsed mater éIJ v ge

"3dlirce unless the source or B6VIGS Has DOBA TG ste

supder 10 CFR 32,210 or with an Agrgement Statel ._ |

| 27 ,The—ﬁcensee is authorzed to transport ﬂcensed material only in accordance with the provisions of 10
CFR Pan 71, Padﬁaging and Transponanon of Radioadive Materla| . .

ve been administered llcensed

- 5

-
‘.“"', .

i 28, Thg Hcé seg shall mam n records of mformation related to deobmmussvomng at the EHS Ma1n Ofﬂces.
1306 Rquparch Park Drive, Coiumbta Mlssouﬁ as speciﬂed i Y CFR 30.35(g) until this qunse 48

terminated by the Commlssaon ST e . oY,

29. Each porfable »nudear gauge shall have a’ !ock or. outer locked oontainer designed to prevsnt
unauthonzea oraccidental removal of the sealed source from Its shielded posttion. The gauge or its
container must bg focked when in transport. A minimiin of two independsnt physical:controls that form_
tangible bamers: 1o sécure portable gauges from dhauthorized removal whenever fhe portable gauge is

not under the control and oonstanl surveillance of the licenses are requsred

o _ = Security-Related |
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30, A, .If the licenses uses unshielded sealed sources extended more than 3 feat below the surface, the

T . .

licansee shall use surface casing that extends from the lowast depth to 12 inches above the surface
and other appropriate procedures to reduce the probability of the source or probe becoming lodged

below the surface. If It is not feasibleito extéiid the Tasing-12 inches above the surface, the ficensee - |

shall implement procedures 15"ensre $hat ths casgd hdle is freé of obstruction before making
measurements. o 5-:!"3%. DI . CoxlbF oy

W
i - P

B. If a sealed soyifde of:asprobe contalning sealed sources becomes lodged H&jow the surface and it N

becomes igp'apqnf that efforts to recover the sealed source or probe may nof ba sutcessful, the
licensea shall ndtify the U, S. Nuclear Regulatory Commission and submit the report required by 10

CFR 30'?’5(;1@(2) and (c). The licensee shall not abandon the sealed source or probe Without obtaining ,'%
L4 “t.- )

the Commission's prior written consent. L

31.

(®XTHF)

rmagéeri,




NRC FORM 374A U.S, NUCLEAR REGULATORY COMMISSION PAGE 11 o 11 PAGES

Licenss Number
_ 24-00513-32 |
MATERIALS LICENSE + | Pocket or Referance Number
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!

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. Nuqear Ré \lateiy Commyission's regulations shall govem uniess
the staterments, representations, and procedures nihg_ censee s applicaﬁon and comespondences are

" more restrictive than the regulaﬂ9ns

A Apphcatlon June 18 2003
B. Letters dqged October 23, 2003, Navember 25, 2003, and October 25 2010; and

C. Facs;mllés dated Apnf 12, 2007 (excluding tems 1, 2, 3, 5 and 10}, Aer25 2007 angl MaySO 2007,
transmrtted on May 31, 2007.

S e ‘ i

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ae TED O 201 _ - gy

Coileen Carol Casey
Materials Licansing Branch
Region (il

~—Official Usg Only - Security-Related Information
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NRC License #24-00513-32 University ot Missouri - Colurubia
May, 2011 . Decommissioning Funding Plan
: ’ : Appendix B, Page B.1 of B.16

A.3.4 FACILITY DESCRIPTION SUMMARY

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

See DFP text.

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

See DFP text.

Description ot how licensed materials are used:

Seg DFP text.

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

See DFP text.

Quantities of materials or waste accumulated before shipping or disposal

See DFP text.




NRC License 024-00513-33
May, 2011

A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS

University of Missour! - Cotusnbla

Funding Plan
Appendts B, Page B.3 ol B.16

Use this table 1o summariza relevant festures of the facllity. Copy and complete the lable as nacessary for each room, laboralory, oc area. ‘
Name of room, laboratory, of area.  |A7ea 1: Research and Medica Laboratories (400 Labaratones)
Level of Contamination: MARSSIM Class 2 -
Component Number of Components - Oimenslons of Component (specity units) Ti;almzllr;ma';:;w
Gilove Boxes [
Fume Hoods 400 144 57,600 [
Lab Benches - 400 270 108,000 [y
Sinks 800 8 6,400 [
Drains 800 3.76 3,000 [
Fioors 400 256 102,400 i
Walis 400 840 266,000 ité
Celing 400 256 102,400 [s
Ventilation/Ductwork 400 30 12,000 [
Hot Cells it
EquipmenyMalerials 400 7.6 3,000 i
Soi Plots it
Storage Tanks i
Storage Areas i’
Racwaste Areas fr
Scrap Recovery Areas 1t
Maintenance Shop ft
Equipment Decon Areas [y
Other (specily) #
Other (spectly) (M




NRC Licensa #24.00513-33

Ul rersity of Missour! - Columbla

May, 2011 Decommistening Fundisg Plas
Appendix B, Pags BJ of 3,16
A.0.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Coni'd)
Name of room, laboratory, or area: rea 2: Farm Buildings (25 Bulidings) _
Lovsl of Contamination: MARSSIM Class 2
Component Number of Components Dimensions of Component (specily units) T%ﬁﬁﬁ;’s
Glove Boxws #°
IFume Hoods #
Lab Benches i
Sinks 50 8 400 it
Drains 250 3.76 937.5 1
Floora 25 5,000 126,000 (s
Walls 25 8,000 150,000 i
Celiing 25 5,000 126,000 i
Ventliation/Ductwork 100 30 3,000 tt
Hot Cells f*
Equipment/Materials 25 7.5 187.6 [\
Soil Plots #
Storage Tanks 1"t
Storage Areas [N
Radwaste Areas i’
[Scrap Recavory Areas w
Maintenance Shop #
Equipment Decon Areas [N
Other (gpacity) "
Other (spocity) #*

A.).5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS (Cont'd)

Namse of room, jsboratory, or ares:

Leval of Conlamination;

Aroa 3. Radicactive Waste Areas (sataf'ﬁla collection areas Inciuded with abs)

MARSSIM Class 1

Total Dimsnsions

Component Number of Componsnts Dimensions of Component (specily units) (spaoily unlts

Glove Boxes

Fume Hoods 2 144 288 t
Lab Banches 2 270 540 [
Sinks ] 8 48 [
Drains 10 a.76 38 [
Floors 2 256 512 1
Wallg 2 640 1,280 I
Ceiiing 2 256 512 [
Ventliation/Ductwork [ 180 it
Hot Cells [
EquipmentMalerigls 2 192 #
Scil Plots r®
Storage Tanks 1t
Storage Areag ©
Radwaste Areas e
Scrap Recovery Areas !
Malntenance Shop T
Equipment Decon Areas ¥
Othér (specify) w
Other (specity) #




NRC Licerse #24-00313-32 University of Missurt - Colurabs
May, 2011 Decommisloning Funding Ples
Apprudix B, Puge B4 of B.1€

A.3.8 PLANNING AND PREPARATION

(Work Days)

Estimate the number ol workdays, by specific labor caregory, thal will be required 10 complete planning and preparation acUvilles. Include sl tabor calegortes,
Including Supervisor, Fareman, Craftsman, Technician, Hasith Physicisi, Laborer, Clerical, and othors as noeded.

= {1) Fegih
Activity (1) Project Mg | (1} HPS Physkist’ (1) (6);;::;'(11) (2) Laborer Clotical
s
tatory Agencies 2 0 1 3 [ 1
10 5 T ) g 3
1 1 ) 0 0 1
[Siaff Training 1 1 1 8 2 9
Characterizalion of Radiciogical Gondition (including
Jsampilng, soll and 1ailings analysis, or groundwater analysis, If 8§ 5 0 0 [} 0
cabke)
Other Mobikzation 1 1 i g D 5
TOTALS 20 13 4 24 2 Vi




NRC License #24-00513.32
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A.3.7 DECONTAMINATION OR DISMANTLING OF RADIGACTIVE FACILITY COMPONENTS

University of Mlasour! - Cokanbis
Decommnissioning Funding Plan
Append(x B, Pugs B.5 of B.16

(Work Days)
timate the ny r 0f workdays, by specific | calegory, thal { to complele n and/or dismant| or
ladliity com . Copy and complete ihis table as necessary for each room, laboratory, or area. Rooms, laboratories, or areas with simliar levels of
ame of room, laboraiory, or area: Resaarch sl Labs, Radwaste Areas, Farm nge
{.evel of Conteminalion: From background levels to DCGLS
) el "o uer )
Component Decon Method | (1) Project Mgr {1) HPS Physlcist/ (1) (2) Laborer Clerical
Draftsman
Shipper
[Glove Boxes
Fume Hoods/ Hot Cells Decon 120 20
Leb Benches Decon 60 10
on
Remove/Disp 120 20
Decon 60 10
Decon 80 10
Remove/Disp 120 20
Sur/Rem/Dls 102_ 34
|Equipment Decon Areas
Other (s| 8 10
or {specily) Supendsion 62 82

TOTALS B2 62 ~10 542 LEL




\

University of Missourd - Columbta
Decommissiontng Funding Plag
Appendix B, Page B.6 of B.16

NRC License #24-00513-32
May, 2013

A.3.8 RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS

(Work Days})
Estimate the number of work days, by specific labor category, thal will be required to restore contaminated areas on the facllity grounds.
. {7 Heallh | or 7o)
Activity (1) Project Mgr (1) HPS Physicist/ (1) Draf {2) Laborer Clerical
tsman
Shipper
Restore Roof Penatrations 2 2 4
TOTAS ? K 0 U 2 d




NRC License #24-00513-32 Undversity of Missouri - Columbia
May, 2011 Decommissioning Funding Plan
Appendix B, Page B.7 of B,16

A.3.9 FINAL RADIATION SURVEY

(Work Days)
Estimate the number of work days, by speciflc fabor category, that witl be required to conduct a final radiation survey.
(1) Health \
Activity () ProjectMgr{ (1)HPS | Physicisy (1) ‘“g“a';;s KD 1 (2 Laborer | cierteal
Shipper raftsma
FSS Setup 10 5 10 5
Survey Packages 10 5 10 5
Class 2 Research Labs 40 40 240 40
[Class 2 Farm Buiidings 10 10 60 10
Class 1 Waste Storage Area 5 3 30 5
Clasgs 3 Buffer Areas 10 10 50 10
Report 15 3 3 3
fTOTALS 100 75 K] a13 0 ~78




NRC License #24-00513-32 . University of Missourl - Columbis
May, 2011 ' Decommissioning Fundlug Plan
Appendix B, Page B.8 of B.16

A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

Estimale the number of work days, by specillc labor category, thal will be required to complele Sile stabilization and long-lerm
survelllance actlvities. .

(1) Heatth
Actlvity ) ProjectMgr | (nHPS | Physiasy (1) | SLETSID 1 o) aborer Clerical
Shipper Draftsman

None - Unrestricted Release

OTALS 0 0 ~ 0 0 0 0




NRC License #24-00513-32
May, 2011

A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

University of Missouri - Columbia

Decommissioulng Fanding Plan
Appendix B, Page B.9 of B.16

Enter the total work days for each specific labor calegory from the applicable table abovs (i.e., irom the bottom rows of Tables A.3.6

through A.3.10).
. (1) Heaith
Task (1) ProjectMgr [ (1) HPS Phsy:iclst/ (1) ‘5{32’;:; ; U1 (2) Laborer Clerical
Ipper
{Planning and Preparation

TOTALS from Tablo A.3.6) 2 13 4 24 2 ’
Decontamination and/or

Dismantling of Radioactive

Facliity Components (Sum of 62 62 10 842 124 (4]
TOTALS from all copies of
Table A.3.7)
[Resloration of Gontaminaled
Areas on Facllity Grounds 2 2 0 0 4 0
(TOTALS from Table A.3.8) :

Final Radiation Survey

(TOTALS from Tabla A.3.9) 100 75 3 413 0 L
Site Stabilization and Long- :

Term Survelliance (TOTALS 0 0: Y 0 0 o
from Table A.3.10)




NRC License #24-00513-32
Moy, 2011

AJ.12 WORKER UNIT COST SCHEDULE

University of Missouri - Cofumbia
Decommlssioning Funding Plan
Appendix B, Page B.10 of B.16

Estimate labor costs {including salary, fringe Benetis, and corporate overhead). include all appropriate labor categaries, Including
Supervisor, Foreman, Craftaman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

{1) Health
Labor Cost Component | (1) ProjectMgr{ (1) HPS | Physicisv {1) (et);; ;:; ;“” (2) Labarer Clerioal
Shipper
Salary & Fringe ($/year) $175,000 $150,000 $135,000 $105,000 $65,000 $45,000
Overhead Bate (%) 50% 50% 50% 50% 50% £0%
Tolal Cost Per Year $262,500 $225,000 $202,500 | $151,500 $67.500 $67,500
Ldving Expenses (FD'7/5)’ 8181 3181 $181 $181 0 ]
Tolal Cost Per Work Day’ $1.180 $1,048 $958 $788 $375 $260
' Par Dlom Rate: $129 per day.
*Based on 280 work days per year {e.g., 260).




NRC License #24-00513.32
May, 2011

A3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

University of Missour] - Columbia
Decommtssioning Funding Plan
Appeadix B, Page B.11 of B.16

Iﬂuﬂﬁy the estimatod work days for each specilic Jabor calegory {lrom Tabie A.S.11) by the lotal Gust per Wark day Tor the carresponding iabor
category (from Table A.3.12), and enter the resulls in the table below. Then, add across all labor calegories to delermine the totat labor costs for each
(1) Health Labor
(1) Profoctvgr | (1 HPS | Physids(1) | CLHRTS /(D] o) anorey Clorieas | YO LA
ration 23,804 $13,598 $3,838 $18,873 $750 $1,817 $62,680
Decontamination or
Dismantling of Radioactive $73.793 $84,851 $9,594 $504,849 $48,500 $0 $699,580
Facliity Components
Restoration of Contaminated | g, 45y $2,002 $0 $0 $1,500 $0 $5.972
$119,022 $78,449 $2,878 $324,770 $0 $20,260 $545389 |
Stte StabRization and Long- 0 $0 %0 % $0 % %




University of Missouri - Columbia
Decommissioning Funding Plen
Appendix B, Page B.12 of B.16

NRC License #24-00513-32
May, 2011

A.3.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES
(Exciuding Labor Costs)

(a) Packing Materiat Cosls

Estimate the lypes and volumss of waste axpecied lo be generated, along with the number and types of contalners required lor

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

Number of Type of Unii Cost of
Waste Type Volume (1) Containers Conlainers Conlainer Total Packaging Costs
DAW!/PPE from Decomm, 3188 119 1 m’ Sacks $80 $9,520
LSC Vials 45 6 Drum $70 $420
All DAW/PPE/LSC Viais 2,560 2 Rented Seavan $2,000 $4,000
TOTAL : $13,940

{b) Shipping Cosats

[Estimate the number of fruckloads of waste expected to be shipped. Muﬁty shipping costs per mile (including truckload Gosts,
surcharges, and ovarwelght charges) by the total distance shipped.

Waste Typs Number of Unit Cost Surcharges Overwsight Distance Total Shipping
Truckloads ($/mile/truckioad) ($/mbie) Charges($mie) | Shipped (miles) Gosts
DAW/PPE from Decomm. 15 $3.50 0 Q 600 $3,150
LSC Vialg 0.25 $3.50 [¢] Q 600 $526
Annual Waste Inventory 0.25 - $3.50 0 0 600 $525
Sell-Shielded Irradiator i $55,931
TOTAL 3 $60,131

c) Waste Dispogal Costs

Estimate the volume of wasle to ba 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 contalners of waste.

Surcharges |
Waste Type vf»bsrﬁgs(?:a) Density (b13) D'“p"(,s;;)“‘ass UnitCost (810) | (saiar | 1 orposel
i $/contalner)
DAW/FPE from Decomm, 3788 e 83750630 0 $355.500
LSC Viaks 45 % 7.800 ] 5.00 0 $9,000
Annual Waste Invertory B35 10 8850 6.00 0 $53,100
TOTAL 3233 $444.600




NRC License #24-00513.32
May, 2011

A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

University of Missouri - Columbia
Deconunissioning Funding Plan
Appendix B, Page B.13 of B.16

appropriate unit costs.

Estimate the quantity of equipment and supplies required for decommissioning and muitiply that quantity by the

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 (psr sample) 15,000 $1 $15,000
Consumables (per week) 15 1,000 $15,000
TOTAL $76,152




NRC L!icense #24-00513-32
May, 2011

A.3.16 LABORATORY COSTS

University of Missouri - Columbia
Decommissioning Fundiog Plan
Appendix B, Page B.14 of B.16

I applicable, estimate costs for analyses to be performed by an independent third-party laboratory.

Activity

Quantity

Unit Cost

Total ltem Gost

Sampling

Transpor of Samples

Testing and Analysis

Other (spacify)

TOTAL




NRC License #24-00513-32
" May, 2011

A.3.17 MISCELLANEOUS COSTS

Unlversity of Missourl - Columbia
Decommissioning Funding Plan
Appendix B, Page B.15 of B.16

Estimate any other applicable costs,

Activity Total Cost
License Fees (raciprocity) $2,000
Insurance (included In unit rates}
Taxes (Inciuded in unit rates)
Other (specify)
TOTAL $2,000




NRC License #24-00513-32
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A.3.18 TOTAL DECOMMISSIONING COSTS

University of Mlssouri - Columbia
Decommissloning Funding Plan
Appendix B, Page B.16 of B.16

[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) $62,680 3.3%
Decontamination and/or Dismantling of Radioactive Facllity o
(From Table A.3.13) $699.588 36.6%
Restoration of Contaminated Areas on Faciiity Grounds o
From Table A.3.13) 356,972 0.3%
Final Radiatlon Survey (From Table A.3.13) 545,369 28.5%
Packing Material Costs (TOTAL from Table A.3.14{a)) 13,940 0.7%
Shipping Costs (TOTAL from Tabie 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 Tabls 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% Contingenc $477,608 25.0%
TOT AL DECOMMISSIONING COST ESTIMATE $2,388,040 125.0%




MPPEtIVIR
Pickard / Schweitzer Halls
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 quantities of materials authorized under the licenses listed above:
See DFP text.

Description of how licensed materials are used:

See DFP text.

Description of tacility, including bulldings, rooms, grounds, and description of where particular types of
materials are used:

See DFP text.

i
!
|

Quantities of materials or waste accumulated betore shipping or disposal

See DFP text. |




NRC License #24-00513-32 University of Missour! - Cohwubls
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A.3.5 NUMBER AND DIMENSIONS OF FACILITY COMPONENTS

Usa this table lo summarize relavant features of the facility. Copy and complets the table as necessary for each room, lahoratory, or erea.
Neame of room, laboraiory, or area:__ JArea 1: Pickard Hall
Level of Contamination: MARSSIM Class 1

Component Number o) Components Dimenstons of Component (spedlly units) Tot( al Dlm!i Zﬁzm
Glove Boxes ft
Fume Hoods . [\
Lab Benches i f®
Sinks [
Dralns 10 3.75 38 [
Floors 1 33,800 33,800 [
Walls 1 134,400 134,400 i
Colling 1 33,600 33,600 [
Ventilation/Ductwork 7 60 420 [N
Hot Cais it
EquipmentMalerials 1 98 96 i
Soil Plols [
Storage Tanks . [
Storage Areas t’
Radwaste Areas w
Scrap Recovery Araas f*
Malntenance Shop "
Equipment Decon Areas ft*
Other (specify) Root 1 12,600 12,600 i
Other (spacily) it




NRC License £240051332 Undversty of Misearl - Calumbla
May, 2011 Decoryuinioning Funding Plao
Appeudts C, Page C3 of C.16

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

,ﬁg_r]le_ of room, iaboratory, or area:  |Area 2: Schweltzer Hall
lLavel of Contamination: MARSSIM Class 1
Component Number of Components Dimensiona of Component (specify units) T‘;;;Lm:ﬁgm

Glovs Boxes [
Fume Hoods [id
Lab Benches . ft
Sinks e
Dralns 2 3.76 8 (s
Floorg 1 9,900 9,900 i
Walls 1 4,950 4,950 #
Caillng { 9,900 8,900 ft*
Ventilaton/Ductwork 2 €0 120 [
Hot Calls [
Equipment/Materials 1 96 96 it
Soil Plots . [l
Storage Tanks #
Slorage Areas - [
Radwaste Areas . . e
Scrap Recovery Areas N
Maintenance Shop w®
Equipment Docon Areas [N
Other (spacily) Roof 1 14,850 14,850 [
Other (speclly} i




NRC Liconss #24-00513-32
May, 2011

A3.6 PLANNING AND PREPARATION

University of M

d - Columbdt

Decommissioning Funding Plan
Appendix C, Page CA of C.26

(Work Days)
Estimate the number of workdays, by specifi labor category, tha: will be required to complete planning end preparation activities. include all labor calegories,
inctuding Suparvises, Foreman, Crattsman, Technkclan, Health Physiclst, Laborer, Clerica), and othery as needed,
() AP T's or
(1) Project Mgr (1} HPS or {1) Heath {1) Draftaman
Activity or {1) Strucium) (1) Foreman Physiclator (1) or(2) (6) Laborer Clerical
Enginaar Shipper Equipment
’ Operalots
of Documentaiion for encies 2 0 1 2 [1] []
Submilta) of Decommissioning Plan 20 10 10 20 [« 10
Oovelopmont of Work Plans 10 § 6 10 0 5
Procuremant of Special Equipment 4 4 1] '] 0
Stalt Training 1 P 2 8 [}
Charactertzation of Radiokgical Condition (Inchuding
Isampling, soll and talings analysis, or groundwater analysis, if [ & 0 10 0 0
IOM ;%m Mobifization 1 1 1 [ '] []
TOTALS 43 7 19 56 B 17




NRC License #24.00513-32 . Unlversily of Missour! - Columbla
May, 2011 . Decommissioning Funding Plan
Appendix C, Page C.S of C.16

A.3.7 DECONTAMINATION OR DISMANTLING OF RADIQACTIVE FACILITY COMPONENTS

(Work Days)
g ” p ays, 0y 5p egory, 8 r6qUIe v i ng o B&C
tacll t. Copy and ote Ihis labie as necessar 10: each room, lgboratory, or area. Rooms Iabora\orles or arpas with slmlla leve!a of |
ame of room, labarelory, or area: d Hall 6t Hall
Level of Contamination: Fram batkground levels 1o above DCGLs
Wa or
(1) Prolect Mgr (1) HPS o (1) Health (1) Draftsman
. Cemponent Decon Mathod | ot (1) Structural (1) Foreman Physicist or of (2) {6} Laborer Glerica)
! Enginger (1) Shipper Equipment
Qperators
Plekard Hali
Dralns Remove/Dig 40 30
iFloors Scabble/Rem 80 80
ulls Remove/Disp 20 15
Cellings Plane Attio 80 45
VentliatlorvDuctwork Remave/Dis; 60 45
uipment/Materigls Sur/RenvUis, 8 8
Soil Plols Rem Sol 50 45
Schweltzer Hall
Dralns Remove/lisp 18 12
Floors Scabbie/Rem 40 30
Walls Remove/Disp 8 6
{Ceillngs_ Plang Attig 60 45
Rool Remove/Dis,
VeantilstionvDuctwork Remove/Dis; 60 45
|Equipmani/Materiais Sur’Rem/Disp 8 8
[Soll Piots Rem Sol 20 15
Other (specily) Shipping 80 %
Othar ty) Supervision 90 180
'?b'ﬂ%d 90 380 S0 540 o 30




NRC License #24.00513-32
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University of Missoari - Columbia
Decommissioning Funding Plao
Appendix C, Page C.6 of C.16

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 requirsd 1o restors contaminaled areas on the facility grounds.

6) HPT's or
(1) Project Mgr (1) Hean | ¢
Activity or (1) Structura! M ﬁ:ri:an m Physicist or (}%)D;ﬁzt::n?r {6) Laborer Clarica!
Engineer (1) Shipper Operators
Restore Roof 10 10 10 60
Backfil Excavations 3 3 5 18
TOTALS 13 13 0 16 78 0




NRC License #24-00513-32 University of Misour{ - Columbia
May, 2011 . Decommissioning Funding Plan
Appendix C, Page C.7 of C.16

A.3.9 FINAL RADIATION SURVEY

_ (Work Days)
Estimate the number of work days, by specific labor catagory, that whl be required lo conduct 2 final radlation survey.
{6) HPT'sar (1)
(1) Projeot Mgr {1} Heatth
Activity ~or (1) Swuotural] (DHPSOr 1o istor | Dratemanon(@) [y oy | Clerkeat
Enginesr {1) Forsman 1) Shi Equipment
" (1) Shippe Oporators

FSS Setup H 2 2 2
Survey Packages 5 2 2 2
Structures 10 10 60 10 10days
Solls 5 5 5 5 Days
Report 15 3 3 3
TOTALS 40 19 3 97 0




NRC License #24-00513-32 University of Missouri - Columbizr
May, 2011 Decommissioning Funding Plan
Appendix C, Page C.8 of C.16

A.3.10 SITE STABILIZATION AND LONG-TERM SURVEILLANCE
(Work Days)

Estimale the number of work days, by Specilic 1abor calegory, thal will be 7equired fo complete site Stabifizalion ang jong-18rm
survelilance agtivities.

6) HPT's or

(1) Project Mgr (1) Heatth | ¢

Activity or (1) Structural () I:.er o n M Physlcist or “()2%3’::"::"?‘ (6) Laborer Clerical
Engineer ema {1) Shipper Op?:rail,ora

None - Unrestricled Release

“5”[5 0 0 0 0 0 [1]




NRC License §24.00513-32
May, 2011

A.3.11 TOTAL WORK DAYS BY LABOR CATEGORY

University of Missour] - Columblz

Decommissioning Funding Plan
Appendix C, Page C.9 of C.16

Enler the lotal work days for each spechflT: labor category irom the applicable table above (i.e.. from the boltom rows of Tables A.3.8
through A.3.10). ,
{6) HPT's of
(1) Project Mgr (1) Health
Task or (1) Stucturat |1 *;zrse;;n M Physiclst or “é;’gﬁp"‘:‘:n‘:’ (6) Laborer Clorical
Enginoer ! {1) Shipper Operators .
Planning and Preparation 7
TOTALS from Table A.3.6) “ 7 19 56 6 !

Decontamination and/or
Dismantling of Radloactive
Facllity Components (Sum ot 90 180 80 540 408 g0
TOTALS from ail coples of
Tablg A.3.7)
Restoration of Contaminated .
Aress on Facility Grounds 13 13 0 16 78 0
(TOTALS from Table A.3.8)
Flnal Radiatlon Survey .

OTALS from Table A3.9) 40 19 3 87 0 2
Site Stabilization and Long» :
Term Survelliance (TOTALS 0 0. 0 0 0 0
from Tatie; A3.10)




NRC License #24-00513.32
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A.3.12 WORKER UNIT COST SCHEDULE

University of Missour! - Columbla
Decommissiening Funding Plan
Appendix C, Page C.10 of C.16

[Eslmate labor costs (including salary, iringe beneilts, and corporate overhead). Inchude all appropriate labor categories, including
Supervisor, Foreman, Craftsman, Technician, Health Physicist, Laborer, Clerical, and others as needed.

(6) HPT's or
(1) Project Mgr . (1) Health
Labor Cosl Component or (1) Structural (YHPSor (1) Physleist or (1) Praftsman or {6) Laborer Clerical
Engineer Foreman (1) Shipper {2) Equipment
’ Opeorators
|Salary & Fringe {$iysar) $175,000 $150,000 $135,000 $105,000 “$65,000 $45,000
Overhead Rate (%) 50% 50% 50% 50% 50% 650%
Total Cost Per Year $262,500 $225,000 $202,500 $157,500 $97,500 $67,500
Living Expenses (PD*7/5)' $181 $184 $181 $181 0 0
|Tolal Cost Per Work Day’ $1,180 $1,046 $959 $788 $375 $260
* Per Diem Rate: $129 por day.

Based on

260 work days per year (6.9., 260).




NRC Ulcense #24-00513-32 University of Missour! - Columbla
May, 2011 Decommissloning Funding Plan
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A.3.13 TOTAL LABOR COSTS BY MAJOR DECOMMISSIONING TASK

[MiTiply the estimaled work days for 6ach speGiic labor category (irom 1abk A3, 117 by the 10tal COs! per work day Ko the comesponding 1800
category (from Table A.3.12), and enter the results In the table below. Then, add across all labor categorios to determine the total labor cosls for sach
6)HPTs o7
(1) Praject Mgr {1) Heallh (1) Draftsman
Task or (1) Structural (g ;)FTS o Physicist or or (2) {6) Laborer Clerical Totzlols?)or
Engineer eman (1) Shipper Equipment
Operatory
Planning and Preparation $51,179 28,242 $18,228 $44,037 $2,250 $4,413 $148,350
Decontaminatlon or
Dismanting of Radloaclive $107,118 $188,277 $86,350 $424,838 $151,875 $23,365 $981,627
Facility Companents
Ragtoration of Cortaminated
Areas on Fachlly Grounds $15,473 81’3.598 $0 $12,582 $29,250 $0 $70,503
Final Radlation Survey $47.608 $19,874 $2,878 $78,278 $0_ $5.712 152,360
Site Stabifization and Long-
Term Survellance $0 $0 % $0 0 0 $0
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AJ.14 PACKAGING, SHIPPING, AND DISPOSAL OF RADIOACTIVE WASTES
(Excluding Labor Costs)

{a) Packing Materlal Costs

Unlversity of Missourd - Columbia
Decormunissioning Funding Plan
Appendix C, Page C.12 of C.16

Eslimate the lypes and volumas 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.

t | f
Waste Type Volume (ft%) g‘ou::;z:; chﬁs Ug 0‘ ni:il; Total Packaging Costs
DAW/PPE 162 6 1’ Sacks $80 $480
Waood Floor, Roof 7680 3 Rented Seavan $2,000 $6,000
Soil, Slate and Rubble 8100 15 Rented Ro)l-Off $500 $7,500
TOTAL $13,980
) Shipping Costs

Eslimate the number of ruckioads of waste expecied (o be shipped. Mulliply SNIpping cOSts par Mile (nciuding truckioad costs,
surcharges, and overwelght charges) by the total distance shipped.

Wasto Type Number of Unit Cost Surcharges Overweight Distance Total Shipping
Yruckioads {$/mileruckioad) ($/mie) Charges(simiie) | Shipped (mikes) Costs
DAW/PPE 1 $3.50 [¢] 0 600 I $2,100
Wood Floor, Roof 3 $3.50 0 [} 600 _$8,300
Sofl, Statg and Rubble t5 $3.50 Q 1] 2000 $105,000
TOTAL _ 18 13,
{c) Waste Disposal Costs

Estimale ths volume of wasle to be disposed. Multiply the voiume of waste disposed by the unit dispesal cost (including any voluma-
based surcharges). Add any surcharges that are based on the number of containers ol waste.

Surcharges
Waste Typs Disposal | 5o iy o) | DISPOSAIMASS |y cosi(aaby | qsaPor | | OBLDISPOSA!
Volume (fi3) {los) Costs
/oontainer)

ODAW/PPE 162 20 3,240 8.00 4] $19,440
Wood Floor, Rool 1960 60 117,600 6.00 4] $705,600
Soll, State and Rubbie 7980 106 837,800 2.00 1] $1,675,800

TOTAL 2,122 $2,400,840
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A.3.15 EQUIPMENT/SUPPLY COSTS (Excluding Containers)

University of Missourl - Columbia
Decommissioning Funding Plan
Appendix C, Page C.13 of C.16

Estimate the quantity of equipment and supplies required for decommissioning and muliply 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 b2,000 $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
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A.3.16 LABORATORY COSTS

University of Missourl - Columbia
Decommissioning Funding Plan
Appendix C, Page C.14 of C.16

If applicable, estimate costs for analyses to be pertormed by an independent third-party laboratory,
Activity Quantity Unit Gost_ " Total llem Gost
Sampling Labor captured in remediation / FSS
Transport of Samples 10 $500 $5,000
Testing and Analysls (gamma) 200 $150 $30,000
Testing and Analysis (alpha) 20 $300 $6,000
Other {specity]
TOTAL Al R e $41,000
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A.3.17 MISCELLANEOUS COSTS

University of Missouri - Columbla
Decommissioning Funding Plan
Appendix C, Page C.15 of C.16

Estimate any other applicable costs.

Activity Total Gosl
License Feas (2 yrs reciprocity) $4.000
Insurance (Included in unit rates)
Taxes (included in unit rates)
Qther (specify)
TOTAL $4,000
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A.3.18 TOTAL DECOMMISSIONING COSTS

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

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 ¢ells below, and add then to obtaln 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
(From Table A3.13) _ $981,627 23.2%
Restoration of Contaminated Areas on Facility Grounds o
(From Table A.3.13) $70,903 1.7%
Final Radiation Survey (From Table A.3.13) $152,350 3.6%
Packing Material Costs (TOTAL from Table A.3.14(a)) $13,980 0.3%
[Shipping Costs (TOTAL from Table A.3.14(b)) _ $113,400 2.7%
Waste Disposal Costs (TOTAL from Table A.3.14(c)) $2,400,840 56.8%
Equipment/Supply Costs (TOTAL from Table A.3.15) _$296.800 7.0%
Laboratory Costs (TOTAL from Table A.3.16) $41.000 1.0%
Misceilaneous 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%




Outdoor Facillity
Cost Estimate Tables
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A.3.4 FA