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UNIVERSITYo WISCONSIN

UWMILWAUKEE
=

‘October 13, 2017

Materials Licensing Section -
U.8. Nuclear Reguldtory Commission, Region 11T
2443 Warrenville Read, Suite 210

Lisle, IL 60532-4352

Ragmdmg Voided Caritrol # 5997 l
Subject: Licenise Terminstion Recuest (Licerise Number 48- 09944—01)

The University of Wisconsin — N waukee (WM} requests: termination of radioactive
iaterials license number 48-09944-01. The. license was utilized to: conduct research
actlvities. =t temporary fobsifes. in Ye]lowstom: National. Patle and.aboard oe UWM.
rescarch vessel.

. In order to conduct research under {_ NRC license, radioactive materials were transferced
to. the NRC licerise from the UWM ~Visconsin radioactive mateiialg license number 79-
1324-01. Upon. completion of res ol etivities, UWM packaged all stock solution,
sampples, and radioactive wasts 1. meet US Department of Transpottation (DOT).
requitements for transport back to’ the campus; and then conducted closeout. surveys to
verify impacted suifaoes met the release: eriteria for unrestricted uss. Upen return. b the-
campuss, all radiogctive. miaterials: were transferred back to the: UWM Wiseonsin: license,
Radioactive wastes were dispositioned according to the wasfe managament program
procedures of Wisconsinili'censek

Licensed activities were only performéd aboard 1e research vessel, the Neeskay; and on.
‘one thret week study at Yellowstone [ Nees y hias béen transfermed to the Wisconsin
license; therefore no. license: tefmine 1 suive,,.. are required. The NRC requested that
UWM provide 8 MARSSIM final & 18 syrvey for activities conducted within & fented
vehicle at Yellowstone; therefore U™ evaluated: the closcout prosedures. condueted at
the conclugion of research: and has ¢ _onatrdtéd that closeout procedures meet the infent -
of MARSSIM. The enclosed Final Stitug Report provides conclusive evideiice. that, thie
temporary facilities meet the criteria for mrastncted tise gpecified it 10 CFR 20 Subpart E.
Dose: modeling indicates that the TEDE. to 'an average member of the critical Foup-is a
small fraction of the NRG release criterion of 23 mrem/yr. ’

All radioactive mateiials have been tensferred to the UWM Wxseouam .lmense A
completed NRC Form 314 is- sftached.. .

RECEIVED MOV 07 200
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I appreciate your time and efforts with this matter and look forward to hearing back from.
you, If during your review of this material you should require further information or
clarification, please do not hesitate *1 contact Kim Axtman at (414) 430-7507.

Sincerely ymﬁ:s,

% vV
Rohin 'Van Harpen , ,
Vice Chancellor, Pinance and Administrative Affairs

ec: M. §padanuda, Aasoc. Dﬁeﬁtqfdempﬁanc'eﬁ University Safety and Assutances
K. Axtman, Radiatioyi Safet Dfficer, University Safety and Assbrances -

- Bnclosures: NRC Form 314, Final. Status Repe
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CERTIFICATE )F DISPOSITION OF MATERIALS
PLEASE READ THESE INSTRUCTIONS BEFORE COMPLETING NRC FORM 314.

Subpart E of 10 GFR Part 20 esteblishes the radialoglcal criteria for license terminations/decommissioning of
facilitles licensed under 10 CFR Parts 30, 40, 50, 60, 61, 70, and 72, as well a8 other facllities subject to the
Commigslon's jurlsdiction under the Atomic Energy Act of 1954, as amended and the Energy Reorganization
Act of 1974, as amended.

NSTRUCTIONS

Section B, ltem 2,
Licensees should describe the specific radic  tive material.transfer actions. if radloactive wastes were

generated in terminating this license, the lict__ee should describe the disposal acfions taken, including the
disposition of low-lavel radivactive waste, mixed waste, greater-than-Class-C waste, and sealad sources.

Saction B, tem 2.a.

The information provided conceming the transfer of radioactlve matsrial to another licensee should specify the
date of the transfer, the name of the licenses reclplent, an individual contact name and telephone number for
the licensee recipient, and the reciplent's NRC or Agreement State llcense number.

Section B, item 2.b. :

For disposal of radicactive materials, licensees should describe the specific disposa| methad or procedure
(e.g., decay-In-storage). For those cases when radioactive materials are disposed of by a licensed disposal
site or by a waste contractor, the licensee should specify the name, address, and telophone number of the
licensed disposal site operator or waste conty tor.

Feofi~ 3 ltem 2. _

"Residual radioactivity," as defined in 10 GFR 20.1003, treans radioactivity in ‘areas’ (structures, materials,
solls, etc.) remaining as a result of activities (licensed anc  nlicensed) under the licensee's control from
sources used by the licensee, excluding background radiauon. ALARA is deﬁned in 10 CFR 20.1003.

" FILE CERTIFICATE® .S FOLLOWS:

IF YOU ARE LOCATED IN: e YOU ARE LOCATED IN:

ALABAMA, CONNECTIGUT, DELAWARE, DISTRICT .2 ALASKA, ARIZONA, ARKANSAS, CALIFORNIA,
COLUMBIA, FLORIDA, GEORGIA, KENTUCKY, MAINE, RLORRDO. HAMATL oAb KANRY, LOUMIANA

L] ] ] f) /]
MARYLAND, MASSAGHUSETTS, NEW HAMPSHIRE, NEW — \coiaainpl MONTANA, NEBRASKA, NEVADA, NEW
JERSEY, NEW YORK, NORTH CARGCLINA, PENNSY! ““ANIA, MEXICO, NORTH DAKOTA, OKLAHOMA, OREGON,

PUERTO RICO, RHODE ISLAND, SQUTH CARGLINZ PACIFIC TRUST TERRITORIES, SOUTH DAKGTA, TEXAS,

TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR ,
WEST VIRGINIA, SEND (;ERTIFIG ATES TO: UTAH, WASHINGTON, OR WYOMING, SEND GERT(FlGATES TO:

LIGENSING ASSISTANT SECTION MATERIAL RADIATION PROTECTION SECTION
NUCLEAR MATERIALS SAFETY BRANCH ) 0. 5. NUGLEAR REGULATORY GOMMISSION REGION Iv
(1.8, NUCLEAR REQULATORY COMMISSION, REGIOh - 1600 E. LAMAR BOULEVARD

2100 RENAISSANCE BOULEVARD, SUITE 100 ARLINGTON, TX 780114511
KING OF PRUSSIA, PA 19406-2713 C

ILLINQIS, INDIANA, 1OWA, MICHIGAN, MINNESOTA,
MISSOURI, OHIO, OR WISCONSIN, SEND CERTIFICA S
TO:

MATERIALS LICENSING SECTION

U.8, NUCLEAR REGULATORY COMMISSION, REGION
2443 WARRENVILLE ROAD, SUITE 210

LISLE, It §0532-4352
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1.0 INTRODUCTION

The University of Wisconsin-M  aukee (UWM) has decided to terminate their US Nuclear
Regulatory Commission (NRC) radioactive materials license number 48-09944-01, The
license authorizes research and ~ velopment activities using C-14, H-3, P-32, Fe-59, §-35,
Mn-54, Cs-137, and P-33 abc _d research vessels at temporary jobsites within NRC
jurisdiction; and research and development activities using C-14, H-3, and P-33 at Lake
Station in Yellowstone National Park, Wyoming. '

Activities aboard vessels occurred several times over a two year period on the research
vessel Neeskay. Closeout surveys were performed after each usage of materials. The UWM
State of Wisconsin radioactive materials license number 079-1324-01 authorizes activities
on research vessels; therefore the Neeskay has been transferred to the Wisconsin license and

- decommissioning surveys are not required for NRC license termination, Activities at
Yellowstone involving C-14 occurred one time for a three week period within a rented box
truck. After usage, UWM conducted closeout surveys of the laboratory equipment and the
internal surfaces of the truck. Bach time the license was implemented at temporary jobsites
radioactive materials were transferred from the Wisconsin license to the NRC license, Upon
cOmplenon of NRC licensed activities all samples, remaining stock solutwn, and radioactive
wastes were transferred back to the Wisconsin license. '

As part of license tcrmmamn the NRC requested UWM provide final status surveys
according to NUREG 1575, ““dti-Agency Radiation Survey and Site Investigasion
Manual” (MARSSIM) protocol: that are designed for building structures. Because
operations at Yellowstone were | _rformed in a rented box truck and all equipment was
portable (not part of or attachet ‘o a building structure), the laboratory equipment is
considered equipment and mateials per NUREG 1757, Volume 2; Appendix G.1.1,
Structures Versus Equipment. At the conclusion of licensed activitics, equipment and
materials were released according to license procedures or disposed as radioactive waste as
appropriate. The license procedures were based on the release criteria specified in NUREG
1556, Volume 7, Table Q.2, “Acceptable Surface Contamination Levels for Eqmpment "
Specifically, the following surface activity limits were used

5,000 dpm/100 cm total “rface activity (averaged over 1 m %
* 15,000 dpm/100 cm tota urface activity (maximum, < 100 cm” area)
¢ 1,000 dpm/100 ¢m? reme . _ble surface activity

While the closeout surveys wer mnot designed to MARSSIM protocols, this report
demonstrates that the surveys meet _e intent of MARSSIM and that the temporary facility
at Yellowstone met the dose-based r—teria for unrestricted use.

This report presents sufficient data  conclude that the temporary facmty was suitable for
unrestricted release in accordance with NRC requirements. Dose-based surface activity
limits for equipment and materials such as that contained in ANSI/HPS N13,12 Table 1
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indicate that potential doses from the release of equipment and materials used for rcscarch
are a small fraction of the licer=» termination criteria of 25 mrem/yr.

2.0 OPERATIONAL HISTO Y

2.1

2.2

License History

The UWM NRC radioactive materials license 48-09944-01, renewed in entirety on June
26, 2007, authorizes the use of radioactive materials in any unsealed form for research
and development as defined in 10 CFR 30.4 includiog student training, Activities are
authorized at temporary jobsites at Yellowstone National Park and aboard UWM research
vessels.

C-14, H-3 and P-33 are authorized for use at Lake Station in Yellowstone National Park,

Wyoming and all listed nuclides are authorized for use aboard UWM research vessels at

temporary job sites anywhere in the United States where the U.S. Nuclear Regulatory

- Commission maintains jurisdiction. The authorized nuclides and quanuues listed in the

table below.

Table 2-1: Licensed Matenals and Quantmes

Carbon- 50 Yes Yes
Hydrogen-3 15 Yes Yes
Phosphorns-32 15 - - No~ - Yes
Iron-59 - 0.5 » “No Voo
Cuulbiem 75 5 - ’ No . Nxes
miagnesium-54 1 | . 1 No Yes
Cesium-137 - 0.1 No Yes
I Phosphorus-33 15 Yes - Yes -

The license was implemented one time for a three-week period in 2003 at Yellowstone
Lake and several times from 1995-1997 aboard the research vessel Nceskay Derailed
descriptions of historical operations are provided below.

Yellowstone Lake

Research at Yellowstone Lake was conducted from July 14 10 August 3,.2003 using 25
mCi of C-14 as bicabonate for algal productivity research on water samples. The
researcher transported 25 mCiof 14, laboratory equipment, and supplies from UWM to
Yeliowstone Lake in a rented 2«  : box truck. The C-14 was packaged and transpr)rted
according to US Department of 1 lSpOI‘tatlon DOT) requements :

Once at the research location in Yellowstone, the researcher set up a mobile lab w:thm a
porstion of the cargo area of the box truck. Laboratory equipment and supplies were

" This is a typographical error on the license; should be Manganese-54. Mn-54 was pever used, -

1
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2.3

unloaded from the truck and the researcher performed wipe tests on the box truck
surfaces with no residual radioactivity identified. The box truck was then lined with
plastic sheeting on the floor and to approximately a 6 ft height on the walls. All seams
were taped and then the plastic sheeting was covered with absorbent paper to ensure that
radioactive materials would not impact the box wuck surfaces even in the event of a spill.

The researcher then set up & temporary lab within the front portion of the box truck and
commenced research activities. Strict control of radiosctive materials was a necessary
feature of the research. Radioactive work was performed within well-defined and
documented areas. Usage locations within the lab were constrained to small areas and
proper precautions were taken to contain the radioactive materials.

The researcher performed daily surveys of areas where radioactivity was used. Surveys

_consisted of scan surveys with a pancake Geiger-Mueller detector (PGM). Detectable

activity was identified on seven occasions at three locations (on benchtop paper covering,
in an incubator and on a tray); the maximum survey result was 600 cpm on the PGM.
These st ___ces were immediately decontaminated and any absorbent paper was replaced.

After completion of research ..:tivities, the researcher surveyed all work areas. Any
absorbent paper with detectable radioactivity was placed in a radioactive waste container.
The researcher then surveyed the entire mobile lab, All lab equipment was released
according to UWM procedures and waste materials were collected and: packaged in
appropriate containers and returned to UWM. After verifying the lab contents free of
residual radioactivity, the fixtures and equipment were removed from the truck and the
truck surfaces were surveycd 0 venfy thcy were not impacted by l‘esearch acnwnes -

The lab contents and radioactive waste was packaged and uansportcd accordmg 1o DOT
requirements to the UWM camp~ and transferred to thc Wisconsin license. :

- Maps and data sheets from the _arveys described above are prcscnted in' Appendix A.

Page 1 contains the initial and final wipe survey of the truck surfaces with L8C results
from the on-site counter; Page 2 contains daily surveys conducted during research; Page
3 contains the LSC report for t*~ pre-use survey before plastic and paper application
(recounted at UWM); and Page «+  ontains the LSC report for the post-work survey of the
truck surfaces (recounted at UWln)

Rmearch Vessel Neeskay

The use of radioactive materials .. the research vessel Necskay mcluded the use of C-14
Bicarbonate (25mCi), H-3 Leucine (2mCi), and P-32 Phosphate (2mC1) Research was
conductcd during several four-day tnps from 1995 1997. '

Licensed activities aboard the vessel were performed under approved: protocols and
procedures that include designation and labeling of equipment, usage areas, and storage
areas. All sources of radioactivity were secured against spillage, unbreakable containers
and double containment was used whenever possible, work areas were frequently

12
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monitored to detect and control the spread of radioactivity, and no radioactivity was
released to the environment.

Upon completion of each cruise all radioactive materials, including waste was collected
and packaged for transfer to the UWM Wisconsin license for further analysis or disposal.
A thorough radiological survey of the vessel was completed and documented to ensure tio
residual radioactivity remair - [, A PGM was used to perform area surveys, and wipe
tests were counted in a Liquii scintillation Counter to check for removable radioactivity.

The Neeskay is listed as a ..mporary job-site on UWM's Wisconsin Department of
Health Services Radioactive Materials License number 079-1324-01. Condition 10 D
states “Licensed material may e used aboard the licensee's research vessels at temporary
jobsites (i.e., lakes and wate_.;ays within Wisconsin borders) anywhere in Wisconsin
where DHS maintains juris “ction for regulating the use of licensed material in
accordance with statements, 1 resentations and procedures contained in the application
dated July 27, 2016.” A copy - the UWM Wisconsin license is presented in Appendix B.

Because the Neeskay was transferred to the Wlsconsm hccnse, no hcensc tcrmmamn

surveys are required.

Waste Management Practice.

Al liquid and solid waste generated at Yc]lowstone Lake was packaged and transported
back to UWM per DOT regulations. There were no sinks in the mobile lab, so there was
no drain disposal on site. Upon completions of each Neeskay cruise all radioactive
materials, including waste, were collected and packaged for return to the University for
further analysis or disposal. Drain disposal or other environmental releases are prohibited

on the Neeskay. All waste matetials from temporary job sites were transferred to the

UWM Wiscongsin license for disposition under the Wisconsin hcense rachoacnve waste
management program.

Under the UWM Wlsconsin license, all liquid radioactive waste is collected by Radiation
Safety. The only radioactive wastes that individual labs produce that may enter drains are

those small amounts gssociated with the washing of glassware Individnal labs are not

allowed to dispose of any other liquid materials to the sewer system. Radiation Safety
does drain dispose some radioactive waste if it is soluble according to the methods
outlined in NRC Information Notice 94-07, Calculations are completed and documented
10 ensure that materials released in one month and/or annually does not exceed the limits
specified in 10 CFR 20, Appendix B, Table 3 and that the sum of the fractions of multiple

radioisotopes to the corresponding limit 10 CFR 20, Appendix B, Table 3 does not

exceed unity. The total quantity released shall not exceed the limits of 10 CFR
20.2003(a)(4). Liguid Scintillation Cocktail containing- H-3 or C-14-in activity
concentrations less than 0.05 uCi per gram may be treated without regard to radioactivity,
but may be controlled due to their hazardous chempical coustituent. UWM contracts with a
radioactive waste disposal vendo, > dispose of solid waste and any hquld wastes that do
not meet the requirements for dra:  disposal. .

13
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3.0 FACILITY RELEASE CRITERIA

4.0

5.0

The radiological release criteria for license termination are specified in NRC 10 CFR 20
Subpart E. 10 CFR 20.1402, “Radiological Criteria for Unrestricted Use.” The criteria are
that residual radioactivity results in a TEDE 10 an average member of the critical group that
does not exceed 25 mrem per year, and the residual radioactivity has been reduced to levels
that ave as low as reasonably ach™ sable (ALARA).

The License termination release « teria apply to facilities and/or soils impacied by licensed
operations. However, there are o facilities or soils associated with licensed activities
conducted at Yellowstone Lak All equipment, supplies, and licensed materials were
transported back 1o UWM and any radioactive materials were transferred 1o the UWM
‘Wisconsin radicactive materials I" ~:nse.

NUCLIDES OF CONCER!

C-14 is the only nuclide of cor...m for license termination because C-14 was the only
nuclide nsed at Yellowstone Lake. Because the Neeskay was transferred to the UWM
Wisconsin license, there are no surveys required to demonstrate c0mp11ancc with thc release
criteria. : s v

DERIVED CONCENTRA] DN GUIDELINE LEVELS

Because operations at Yellowstor were performed in a rented box truck and all equipment
was portable (not part of or attac :d to a building structure), the laboratory equipment is
considered “equipment and materials.” Per NUREG 1757, Volume 2, Appendix G.1.1,
Structures Versus Equipment, the license termination rule applies to building structures that
remain in place after decommissio—*ng and does not apply to releases of equipment from the
facility before license terminatior “Equipment” includes items not attached to or not an
integral part of the building structure and that are generally readily removable from the
building. Examples of equipment include furniture or appliances that are not built into or
attached to the structwe; stocks of chemicals, reagents, metals, and other supplies; motor
vehicles; and any other items that normally would not be conveyed with a building when it
is sold. The License Termination Rule does not apply to equipment, so equipment should

‘not be left on the site at license termination. Equipment should be released using criteria

approved for use by the NRC as p~-t of the facility’s license conditions or radiation safety
program.

UWM license release criteria for equipment and materials are those specified in NUREG
1556, Volume 7, Table Q.2, “Acceptable Surface Contamination Levels for Equlpment ”
Specifically, the following surface actmty limits apply:

5,000 dpm/ 100 cm? toral surface activity (avexaged over 1 m?) .
» 15,000 dpm/100 cm total surfacc activity (maximum, area <100 cm o)
s 1,000 dpm/100 cm® removable surface activity o
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6.0

A derived concentration guideline level (DCGL) is the radionuclide specific surface activity
concentration that could result in a dose equal to the release critexion. Even though the
UWM release criteria for equipment and materials are not dose-based, the term DGGL is
applied to these limits for consistency with MARSSIM terminology. Dose-based limits
would be several orders of magnitude higher.

. SURVEY INSTRUMENTATION

6.1 - Instrument Calibration
The PGM used for surveys w__ calibrated per license procedures at the time; however the
calibration record is not readi™ available.

6.2 Functional Checks v
The researcher performed dauy functional checks on the PGM detector using a check
souwrce of known activity. T'~°ly fonctional checks of the liquid scintillation counter
consisted of performing the nstrument’s automatic quality assurance protocol that
utilized H-3-and C-14 sources ~ well as 4 background standard. :

6.3 Efﬁcxency Determination

MARSSIM protocols for bmldmg structores use YS0-7503-1 methodology that takes into
account the texture of the su " ce and the 2-pi detector efficiency. Because impacted
surfaces were released accord...z to approved license procedures relative to eqmpment
and materials vs. building structures, the pubhshed 4-pi C-14 efficiency (5%) * is used to
convert measurements to units <~ dpm/100 cm? and to determine detection: sensitivities. It
should be noted that the surfac  were in a laboratory environment with smooth finishes,
50 1SO 7503-1 methods would be conservative, Additionally, the license criteria for
release of equipment and r-terials are not dose-based, and are therefore very
conservative for C-14. -

The liquid scintillation counte was not set up 10 report values m dpm, therefore an
efﬁomncy of 80% is assumed fc  Z-14. '

6.4 Minim Detectable Conceni tions

The minimum detectable concer  ation (MDC) for measurement methods are determined
using MARSSIM equations.

6.4.1 Ratemeter Scanning

“Scanning Minimum Detectable Concentration at a 95% confldcnce.level is
~ calculated using the followmg equation, whxch isa combmauon of MARSS]M
~ equations 6-8, 6-9, and 6- 10 ,

wwy  lums.com Model 44-0 PGM derecior specifications sheet,

15
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(%)
MDC,, = ’
: 2 E_- A
“100cm*
Where:
MDCyere = minimum detectable concentration (dpm/100 cm?)
d’ = desired performance variable (1.38)

b;  =background counts during the residence interval (counts)
i  =residence interval (seconds)

p =surve 1 efficiency (0.5)
Ex  =1otal __lector efficiency for radionuclide emission of interest
(cpm/dpm)

4 - =detec "probe area (cm )

A typical MDCgeay c2  iation for C-14 using the PGM deteétbr at ﬁ scan rate of
one detector width per -~ :ond is shown below:

i=1sec

40 counts - inute
b, =1sec- 0 ?,ounts e 0.67 counts
minute  60sec

()
(J(J.—S)(o.os)('lzg)

MDC gy, =12,337d_ 100 em?

6.4.2 Static Counting

Timed counts were not ..formed; however the surveyor recorded measurements
at discrete locations du ® g baseling, daily, and release surveys. The surveyor
paused at these discrete __ations, listened for an audible increase in the detector
count rate, and then recc ed the average count rate indicated on the meter face.
Because the surveyor pa__ed and listened to the audible response, the ratemeter
scanning equation is used to estimate the detection sensitivity assuming a
residence interval of 10s  onds.

A typical MDCsramic calenlation for C-14 using the PGM detector with a
residence interval of ten seconds is shown below:

' i=10’séc

~Ounts mmute
minute 60 sec

b. =10sec-- = 6.7 counts

1

16
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1386.7 ( 60}
MDCpy = 3,901 dpm/100 cm
(Vo5 )o. os)(“’ -5 )

- 6.43 Smear Counting
Smear counting Minimum Detectable Concentration at a 95% confidence level is
calculated using the “>llowing equation, which is NUREG 1507, “Minimum
Detectable- Concentra  ns with Typical Radiation Survey Instruments for Various
Contaminants and Fie  Conditions”, Table 3.1 (Strom & Stansbury, 1992):

3+3.29 /B, 1, (42
MDC,, b

r—

R
‘Where: : o .
MDCimepr  =mir 10m detectable concentration level (dpm/smear)
B, =bac _round count rate (counts per minute)
I, = background count time (minutes)
t;  =sample count time (minutes)
E  =instrument efﬁmency for radionuclide ermss1on of

intt st (cpm/dpm)

The liquid scmullauon Junter was setup to count sa:nples in three channels as
described in Section 9. The MDC calculation for the C-14 LSC channel using
conservative parameters *- shown below,

| seanfosafies]
14CMDCSM | S —— =33 dpm

(MO.8)

Becanse the counting efi  ency is different for each LSC measurement depending
on quench characteristic  and in consideration of the errors associated with wipe
counting (i.e., area wipe  wiping pressure, etc.), the g prior? estimarte of smear
MDCs calculated above . ipplied to all removable contaminarion measurements.

1
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6.5 Instrumentation Specifications

The instrumentation used for facility decommissioning surveys is summarized in the
following tables.

Table 6-1: Instrumentatmn Specxt‘icatmns

“Johmson | P o
HP.265 G 5 % (C-14)
Packard Liqui

ard | o N N/A 80 % (C-14)

Taple 6-2 Ty ical Instrument Operatin Parameters and Sensntiwhes

L LA, L S - :J_Q’ ’:5 :’( v : ! R ' 3 TS ﬂk}g‘-} f—:‘.'_-.
k Rk A AT & ‘N';‘ '.' AR ‘. ; '...’_.s-l'wt.t G o3 4,--‘, -"- .rs«!&(;( Sk .-":’
Surface Scans Paé‘f’ﬁke 1w | Na | w0 | e

Fixed Pancake i
| Mogeeoments | G-M NA- 100 0 40 ) 3501(C14)
Removable Packard o R
| Acuviy | 150. N/A 60 | 25(C14) | B4

70 AREA CLASSIFICATION

Based on the facility opcramonal hIstory, areas were clasmﬁed 8s Impacted o1 nan-Impacted
Non-impacted areas are areas without residual radioactivity from licensed activities and are
not surveyed during final status surveys. Impacted areas .are those areas with potential
residual radioactivity from licensed activities. Impacted areas are subdivided into Class 1,
Class 2 or Class 3 areas. Class 1 areas have the greatest potential for contamination and. .
therefore receive the highest deg - of survey effort for the final status survey using a
graded approach, followed by Clas. |, and then by Class 3.

Usage areas within the temporar lab were well defined and research activities were
conducted over a short period of tii_ (<3 weeks) by a single user; therefore the operational
history is well understood. Surveys were conducted ar least daily in the specific locations of
usage (trays, benchtop locations, etc.). ' L

Because the truck surfaces were covered with plastic and absorbent paper, waste materials
and C-14 compounds were packaged per DOT requirements for shipment, there were no
spills, and no comamination was detected on 100% survey of the plastic covering after
research, the box truck is classified as non-impacted. After research was completed, all
equipment and materials were surveyed and released for unrestricted use or packaged for




Nov.

6. 2017 3:30PM . No. 0270 P,

The University of Wisconsin-Milwar e License Termination
NRC License Number 48-09944-01 Final Status Report
October 11, 2017 . , Page 10 of 13

8.0

9.0

shipment according to DOT 1 uirements, then the non-iropacted status of the truck was
confirmed by performing a wipe Survey.

Because all 1mpacted surfaces were released using the UWM license procedures for release
of equipment and materjals, there are no impacted facility surfaces that are applicable to
MARSSIM protocols; however, this report is dcsxgncd to show that closeout surveys meet
the intent of MARSSIM

SURVEY UNITS

A survey unit is a geographic_- area of specified size and shape for which a se)iarate
decision 15 made whether or —-1 that area meets the release criteria. A survey umit is
normally a portion of a building 1 site that is surveyed, evaluated, and released as a single
unit. : :

Even though there are no imps :d structures associated with licensed research activities

19

applicable to MARSSIM prot.Jls, the surveyor performed surveys of the temporary -

laboratory after research and prior to releasing all equipment and materials; this consisted of
scan surveys, fixed measuremer " , and wipe surveys at ten judgmental locations with the
highest probability for residual 1 hoacuvity For the purpose of demonstrating MARSSIM
equivalence, the temporary labor ry is considered a smgle Class 1 survcy vnit and the data

. is assessed using MARSSIM pro- dures.

FINAL STATUS SURVEY,

Even though there are no imp ted structures associated with licensed activities, the
surveyor conducted a final surve; »f the temporary laboratory (the daily survey for the last
day of research) before surveyin, all equipment and materials for release. These surveys
were conducted by performing scan surveys, fixed measurements, and removable activity
measurements as discussed further in this section. Survey data was documented on' survey
maps and/or associated data infor- ition sheets. Survey maps and data sheets are presented
in Appendlx A.

9.1 Background Determination -

Faor direct measurements, an -ambient background was detcmuned for cach survey, was
subtracted from gross measurements, and was used to calculate the actual survey MDCs
and associated count errors. The surveyor conducted background measurements outside
the box truck. For wipe surveys, the surveyor collected a wipe outside the truck with each
data set.

9.2. Surface Scans
Scanning was used to identify Jocations within the survey unit that exceed the

mvesngauon level. All impacted  eas mcmv:ad a 100% scan of acccss1b1c surfaces
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9.3 Total Surface Activity Measurements

Total surface activity measurements were taken at each identified sample location. These
. measurements were performed by holding the detector at the saraple location for a fixed

amount of time (assumed to be 10 seconds) and listening for an andible increase in the
- detector count rate.

9.3.1 Number of Samples

Per MARSSIM Section 4.6: “Special consudcrauons may be necessary for smvcy
units with structure su.  ce areas less than 10 m” or land areas less than 100 m In
this case, the numb: of data points obtained from the statistical tests is
unnecessarily large anu not appropriate for smaller survey unit arcas. Instead,
some specified level of survey effort should be determined based on the DQO
process and with the concurrence of the responsible regulatory agency. The dara
generated from these smaller survey units should be obtained based on judgment,
rather than on systematic or random design, and compared mdmdually to the
DCGLs.” ' »

Because only a small section of the temporary lab within the box truck was used
for research and radioactivity was limited to smail discrete areas within the lab,
the number of samples and sample locations judgmentally selected by the

_surveyor are appropriate for’ the sitvation. The locations are spatially distributed
and selected at locations ~f highest probablhty for residual radioactivity.

93.2 Sample Locations

Sample locations were dgmentally selected by the surveyor A map of f"mal
status survey locations i cluded in Appendix A.

94 Removable Surface Activity M.._asurements
Removable surface act:mty measurements were collected by mpmg an area of
approximately 100 ¢m’. The LSC was set up for three channels w1thout background
subtraction at the followmg ener" ‘eg: o

Channel . CH):  0-186keV
Channel 2 (*C):: -~ 0-156keV
~ Channe] ” (Open): 2-2,000 keV

Because C-14 is the only nuclide _f concern, only the C-14 channel is considered.

100 SURVEY RESULTS AND DATA QUALITY ASSESSMENT

The statistical guidance contained in Section 8 of MARSS]M was used to deterxmne 1f areas
are acceptable for unrestricted release.
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