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vehicle at Yellowstone; thel·efore UWM evaruatod the closeout prooedures conducted at 
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you. If dming yo:ur review of this matedal y6u should require further ~n:fui'!llation or 
clarification, please do not hesitate to contact Kim Axtman at (414) 430~7507. 

Sincerely yours. 

Rabin Vrm Hi~lJ)ert 
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Nov. 6. 201 7 3:2 8PM No . 027 0 P. 6 

CERTIFICATE OF DISPOSITION OF MATERIALS 

PLEASE READ THESE INSTRUCTIONS Bt=FORE COMPLETING NRC FORM 314 

Subpart E of 10 CFR Part 20 establishes the radiological criteria for license terminations/decommissioning of 
facllltJes licensed under 10 CFR Parts 30, 40, 50, 60, 61, 70, and 72, as well as other facilities subject to the 
Commission's jurisdiction under the Atomic Energy Act of 1954, as amended, and the Energy Reorganization 
Act of 1974, as amended. 

INSTRUCTIONS 

Section 8, Item 2. 
Licensees should describe the specific radioactive material. transfer actions. If radioactive wastes were 
generated in tenninating this license, the licensee should describe the disposal actions taken, including the 
disposition of low-level radioactive waste, mixed wast&, greatsrMthan4 Class..C waste, and sealed sources. 

Section B, Item 2.a. 
The information provided concerning the transfer of radioactive material to another licensee should specify the 
date of the transfer, the name of the licensee recipient, an individual contact name. and telephone number for 
the licensee recipienL and the reciplent1S NRC or Agreement State licensG number. 

Section B. Item 2.b. 
For disposal of radjaactlve materials, licensees should describe the spacltlc disposal method or procedure 
(e.g.y 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 telephone number· of the 
licensed disposal site operator or waste contractor. 

Section 6, Item 2.c. 
"Residual radioactivity,·• as defined in 10 CFR 20;1 003, means radioactivity in 'araas1 (structures, materials, 
soils, etc.) remaining as a result of activities (licensed and unlicensed) under the licensee's control from 
sources used by the licensee, excluding background radiation. ALARA is defin~d in 10 CFR 20.1003 . 

. FILE c;ERTIFICATES AS FOLLOWS: 

IP YOU ARc LOCATED IN: 

ALAI:IAMA, CONNECTICUT, DELAWARE, DISTRICT OF 
COLUMBIA, FLORIDA, GEORGIA, KENTUCKY, MAINE, 
MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE;, NEW 
JERSEY, NEW YORK, NORTH CAROLINA, PENNSYLVANIA, 
PUERTO RICO, RHODE ISLAND, SOUTH CAROLINA, 
TENNESSEE, VERMONT, VIRGINIA, VIRGIN ISLANDS, OR 
WEST VIRGINIA, SEND CERTIFICATES TO: 

l-ICENSING ASSISTANT SECYION 
NUCLEAR MATERIALS SAFETY BRANCH 
U.S. NUCLEAR REGUl-ATORY COMMISSION, REGION I 
2100 RENAISSANCE BOULEVARD, SUITE 100 
KING OF PRUSSIA, PA 19-106-2713 

ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA,. 
MISSOURI, OHIO, OR WISCONSIN, SEND CERTiFICATES 
TO: 

MATERIALS UCENSING SECTION 
U.S. NUCLEAR REGULAiORY COMMISSION, REGION Ill 
2443 WARRENVIU.E ROAO, SUITE 210 
LISlE, ll. 60532-<1352 . 

IF YOU ARE LOCATED IN: 

ALASKA, ARIZONA, ARKANSAS, CALIFORNIA, . 
COLORADO, HAWAH, IDAHO, KANSAS, LOUISIANA, 
MISSISSIPPI, MONTANA, NEBRASKA, NEVAO.A, liii:W 
MEXICO, NORTH DAKOTA, OKLAHOMA, OREGON, 
J:JACIFIC TRUST TERRITORIES, SOUTH DAKOTA, TBXAS, 
UTAH, WASHINGTON; OR wYOMING, SEND CERTIFICATES TO: 

MATERIAL RADIATION PROTECTION SI:CTION 
0 . S. NUCLEAR REGULATORY COMMISSION, REGION IV 
1600 E. LAMAR BOULEVARD 
ARLllllGTON, TX 78011-4511 
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The UniversHy of Wisconsin-Milwaukee (UWM) has decided to terminate their US Nuclear 
Regulatory Commission (NRC) radioactive materials license number 48-09944w01. The 
license authorizes research and development activities using Cwl4, H-3, P-32, Fe~59, S~35, 
Mn-54, Cs-137, and P-33 aboard research vessels at temporary jobsi~s 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. Th~ UWM 
State of Wisconsin radioactive materials license number 079-1324-01 authorizes activities 
on research vessels; the~efore the Neeskay has been transferred to the Wisconsin li~ens~ 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. Each time the license was implemented at temporary jobsites 
radioactive materials were transferred from the Wisconsin license to the NRC license. Upon 
completion of NRC licensed activities all sample~, remaining stock solution, and radioactive 
wastes were transferred back to the Wisconsin license. 

As part of license termimltion, the NRC requested· UWM provide·c final status stlrveys 
according to NUREG 1575; ·"Multi-Agency Radiation Survey' and Site ln_vestigarion 
Manua_l" (MARSSIM) protocols · that are designed for building stiuctutes. Because 
operations at Yellowstone were performed in a rented box truck and all equipment was 
portable (not part of or attached to a building structure), the laboratory equipment is 
considered equipment and materials per NUREG 1757, Volume 2, Appendix G.l.l, 
Structures Versus Equipment. At the ~riclusiori of licensed activities; eqUipment ·and 
materials were released according to license procedures or disposed as radioactive waste as 
appropriate. The license procedures were based on therelease criteria specified in NUREG 
1556, Volume 7, Table Q.2, "Acceptable Surface Contamination Levels for Equipment." 
Specifically, the following surface activity limits were used: 

• 5,000 dpm/100 cm2 total surface activity (averaged over 1 m2
) . 

• 15;000 dpm/100 cm2 total surface activity (mllJ(imum,"~ 100 cm2 area) 
• 1,000 dpm/100 cm2 removable surfac~ actiVity . 

While the closeout surveys were · nor designed to MARSSIM protocols, this report 
demonstrates that the surveys meet the intent ofMARSSIM and that the temporary facility 
at Yellowstone met the dose-based criteria for unrestricted use. 

This report presents sufficient data to conclude that the temporary facility was suitable for 
unrestricted release in accordance with NRC requirements. bose-based surla.ce activity 
limits for equipment and materials such as that contained in ANSIIHPS N13.12 Table 1 
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indicate that potential doses from the release of equipment and materials used for research 
are a small fraction of the license termination criteria of 25 mrem/yr. . 

2.0 OPERATIONAL HISTORY 

2.1 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 including 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 researcn·vessels at 
temporary job shes anywhere in the United States where the U.S. Nuclear Regulatory 

. Comlilission maintains jurisdiction. The authorized nuclides and quantities listed in the 
table below_ · 

Table 2-1: Licensed Materials and QuantitieS 
f'""';':C7-~ '"'f' , , - •· . , ,= . -·· ·-;-;;-=·· -~ ::·, ··.:-:·· p:~~·,.- : ~ , -· ·.-... ,, .. , JF'~I~!""l'!'"'-"''l'l.,._.,~ n~~ 
, .. ·,.;.,-i)'t:llo'f·\ , 1 .~~.(:1\. l :l .. i~ll l a~!}:;~.~)~;)rO~l '• !• ~_,Jb >.IL~," .. _,_., _i'~f~)\JJi;~!)!~f·~f--:~).~.., 

t ·'··~- L -· '. - . - - ,-r' it ". 7"''': .. · -;-,- ·:~ - . r,r--.--~ • 
... 2-....... :.M.~~-~--, ... :~..=5~L.._~~d~!_· ~~-· _ '""~-. .. ·~~-.. ~~W.±.a~~- .. j~~J~:~~,.i~ 

Carbon~14 50 Yes Yes 
Hydrogen-3 15 Yes Yes 

Phosphorus-32 ·· 15 . No · . . .Yes 
Iron-59 0.5 · No Yes · 

.. 

Sul:fur~35 5 No Yes 
Magnesium-54 1 1 No Yes 

Cesium-137 0.1 No Yes 
Phosphorus~33 15 Yes Yes 

.. .. 

The lice:p.se was implemented one time for a three-week period in 2003. at Yellowstone 
Lake and several times from 1995-1997 aboard the research vessel Neeskay. Detailed 
descriptions of historical operations are provided below. -

2.2 Yellowstone Lake 

Research at Yellowstone Lake was conducted from July 14 to August 3, 2003 using 25 
mCi of C-14 as bicarbon~te for algal productivity research on water samples. The 
researcher transported 25 mCi of C-14, laboratory equipment, and suppiies from UWM to 
Yellowstone Lake in a·rented 24ft box truck. The C-14 was packaged and transported 
accord:ing to US Department of Transportation (DOT) r~uirements: · 

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

1 This is a typographical error on the license; should be Manganes~-54. Mn~54 was .. neverused. 
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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 Ihe box truck surfaces even in the event of a spill. 

The researcher then set up a temporary lab within the front portion of the box truck· and 
commenced research activities. Strict control of radioactive materials was a necessary 
feature of the research. Radioactive work was performed within well-defmed 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. Sur:veys 
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 surfaces were immediately decontaminated and any absorbent paper was replaced. 

After completion of research activities, the researcher surveyed all work areas. Any 
absorbent paper with detectable radl.oactivity was placed·in a radioactive wa.Ste 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 fixture~ and equipment were removed from 'the truck and·the 
truck surfaces were surveyed to verify they were not impacted by research activities .. 

The lab contents and radioactive wast~ was packaged and transported according to DOT 
requirements to the UWM campus and transferred to the Wisconsin license. · 

Maps and data sheets from the surveys described above are presented in Appendix A. 
Page 1 contains the initial and fmal wipe surv'ey of the truck surfaees with LSC results 
from the on~site counter; Page 2 contains daily surveys conducted during research; Page 
3 contains the LSC report for the pre~use survey before plastic ·and paper application 
(recounted at UWM); and Page 4 contains the LSC report for the post~work survey of the 
truck surfaces (recounted at UWM). 

2.3 Research Vessel Neeskay 
The use of radioactive materials on the research vessel Neeskay included the use of C-14 
Bicarbonate (25mCi), H-3 Leucine (2mCi), and P-:32 Phosphate (2mel). Research was 
conducted during several four-day trips from 1995-1997. 

Licensed activities .aboard the ·vessel · were · peiformed under ,approved ·· protocols and 
procedures that include designation and labeling of equipment, usage areas, and storage 
areas. All sources of radioactiviry were secured against spillage, unbreakable conrainers 
and double containment was used whenever possible, work areas were frequently 
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monitored to detect and control the spread of radjoactivity, and no radioactivity was 
released to the environment. 

Upon completion of each cruise all radioac1:ive 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 rio 
residual radioactivity remained. A PGM was used to perform area surveys, and wipe 
tests were counted in a Liquid Scintillation Counter to check for removable radioactivity. 

The Neeskay is listed as a temporary job-site on UWM' s Wisconsin Department of 
Health Services Radioactive Materials License number 079-1324-01. Condition IQ D 
states "Licensed material may be used aboard the licensee's research vessels at temporary 
jobsites (i.e., lakes and waterways within Wisconsin borders) anywhere in Wisconsin 
where DHS mainta~ns jurisdiction for regulating the use of licellSed material in 
accordance with statements, representations and procedures contained in the application 
dated July 27, 2016.!' A copy of the UWM Wisconsin license is presented in AppendixB. 
Be.cause the Neeskay was transferred to the Wisconsin license, no license termination 
surveys are required. 

2.4 Waste Management Practices 
All liquid and solid waste genexated_ at Yellowston~ Lake was packaged ·and transported 
back to UWM per DOT regulations. There were no sirucs in the 'inobile lab, so tliere was 
no · drain disposal .on site . . Upon completions of each Neeskay cruise all radioactive 
materials, including waste, were collected and packaged-for retlli11 to the Unl.vershy for 
further analysis or disposal. Drain disposal or other environmental releases are prohibited 
op. the ;Neeskay. All waste materials from temporary job sites were transferred to the. 
UWM Wiscdnsin, license for disposjtion under the Wisconsin license radioacqve waste 
management program. 
. . 

Under the UWM Wisconsin license, all liquid radioactive waste is collected by Radjatiqn 
Safety. The only radioactive wastes that individual labs produce that may enter-drains are 
those smill 1UJ1ounts associated with the washing of- glassware. Individual labs are nl)t 
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 
1:0 ensure that materials released in one month and/or annually does not exceed the limits 
specified in 10 CPR 20, Appendix B, Table 3 and that the sum of the fractions of multiple 
radioisotopes to the co~esponding 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). · Liquid Scintillation Cocktail containing · H-3 or C~14 ·. in activity 
concentrations less than 0.05 ~J,Ci per gram may be treated without regard to radioactivity,­
but may be controlled due to their hazardous chemical ~onstituent. · UWMcontractswith a 
radioactive waste disposal vendor to dispose of solid waste and any liquid wastes that do 
riot m~t the requirements for drain disposal. · 
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The radiological :release c.titeria for license termination are specified in NRC 10 CFR 20 
Subpart E. 10 CFR 20.1402, "Radiological Criteria for Umestricted Use." The criteria are 
that residual radioactivity results in a TEDE to an average member of the critical gro~p that 
does not exceed 25 mrem per year, and the residual radioactivity has been reduced to levels 
that are as low as reasonably achievable (ALARA). 

The license termination release criteria apply to facilities and/or soils impacted by licensed 
operations. However, there are no facilities or soils associated with licensed activities 
conducted at Yellowstone Lake. All equipment, supplies, and licensed materials were 
transported back ro UWM and any radioactive materials were transfelTed ro the UWM 
Wisconsin radioactive materials license. 

4.0 NUCLIDES OF CONCERN 

C-14 is the only nuclide of concern for license termination because C-14 was the only 
nuclide used at Yellowstone ·Lake. Because the Neeskay was transferred to the UWM 
Wisconsin license, there are no surveys required to demonstrate compliance with the release 
criteria. 

5.0 DERIVED CONCENTRATION GUIDELINE LEVELS 
Because operations at Yellowstone were perfonned in a rented box truck and all equipment 
was portable (not part. of or attached to a building structure), the laboratory equipment is 
considered "equipment and mate1ials." Per NUREG 1757; Volume 2, : AppendiX G.l.l, 
Structures Versus Equipment, the license termination rule. applies to building structures-that 
remain in place after decommissioning and does not apply to releases of equipment from the 
facility ·before license termination . .. ''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 structure; stocks . of chemicals, reagents, metals, and other supplies; motor 
vehicles; and any other items that nomtally 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 criteda 
approved for use by theNRC as part ofthe 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 Equipment." 
Specifically, the following surface activity limits apply: 

• 5,000 dpm/100 cm2 toral surface activity (averaged over 1m2
) 

• 15,000 dpm/100 cm2 total surface activity (maximum, areas JOO cm2
) 

• 1,000 dpmiloo cm2 removable surface activity · 
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A derived concentration guideline level (DCGL) is the radionuclide specific surface activity 
concentration that could result in a dose equal to the release criterion. 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. 

6.0 . SURVEY INSTRUMENTATION 

6.1 · Instrument Calibration 

The PGM used for surveys was calibrated per license procedures at the time; however the 
calibration record is nor readily available. 

6.2 Functional Checks 
The researcher performed daily functional checks on the PGM detector using a check 
source of known activit}'. Daily functional checks of the liquid scintillation counter 
consisted of performing the instrument's automatic quality assurance protocol that 
utiliz~d H-3 and C-14 sources as well as a background standard. . _ 

6.3 Efficiency Dete:rlnifi!ltion 
MARSSIM protocols for building structlires use IS0-7503-1 methodology that takes into 
account the texture of the surface and the 2-pi detector efficiency. Because impacted 
surfaces were released according to approved license procedures relative to equipment 
and materials vs. building structures, the published 4-pi C-14 efficiency (5%) 2 is used to 
convert measurements to units ofdpni/100 cm2 and to determine detection sensitivities. It 
should be noted that the surfaces were in a laboratory environment with smooth finishes, 
so ISO 7503-1 methods would be conservative. Additionally, the license criteria for 
release of equipq:tent and materials are not dose~based, and ·a.re therefore very 
conservative for C-14. 

The liquid scintillation counter was not set up to report . v~lues in dpm; therefore an 
efficiency of ~0% is assumeq for C-.14. · · · · 

6.4 Minimum Detectable Concentrations 
The minimum detectable concentration (MDC) for measurement methods are determined 
using MARSSIM equations. 

6.4.1 Ratemeter Scanning 
. Scanning Minimum Detectable Concentration . ~t a 95% confidence · level is 
calculated using the following equation, which is a combina!lon ofMARSSiM 
equations 6-8, 6'-9, and 6-10: · · · , 

2 www.ludlmns.coro Model44-9 PGM detector specifications sheet. 
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Where: 

b; 

p 

- d ' ~(6i0) 
MDC,,(JII- A 

. JP · E,., · lOOcm 2 

=:minimum detectable concentration (dpm/100 cm2
) 

=: desired perl'ormance variable (1.38) 
;:::; background counts during the residence interval (counts) 
::::residence interval (seconds) 
:::::surveyor efficiency (0.5) 
= total detector efficiency for radionuclide emission of interest 

(cpm/dpm) 
A · =detector probe area (cm2

) 

A typical MDCsCAN calculation for c~ 14 using the PGM detector at a scan rate of 
one detector width per second is shown below: · 

i=lsec 

b 1 
40 counts . minute . 0 67 . :::; sec - - · · ::::: . counts 

' minute 60 sec 

(

60)'. . . ·_ : . . ··. 
1.38..}0_67 - .. . . . . ,. 

MDC,...= · { ~ 5fl2,337dpm/JOocm' 
(.Jo.5 x o. os _!___:___ 

100 

6.4,2 Static Counting 
Timed counts were not performed; however the surveyor reco~ded measurements 
at dis~rete locations during baselinl:l, daily, and release surveys. The surveyor: 
paused at these discrete locations, listened for an audible-increase in the · detector 
count rate, and then recorded the average count rate indicated on the meter face_ 
Because the surveyor paused and listened to the audible response, the ratemeter 
scanning equation is used to esti.ID.ate the detection sensitivity assuming a 
residence interval of 10 seconds. 

A typic~ MDCsTATIC calculation for C-i4 using the PGM detector with a 
re.o;idence interval of ten seconds is shown below: 

· i=lOsec 

b 
. 

10 
. - 45 countS minute 6 7 

t 
i = sec - · = _ coun s 

minute 60 sec 
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6.4.3 Smear Counting 
Smear counting Minimum Detectable Concentration at a 95% confidence level is 
calculated using the following equation, which is NUREG IS('fl, ''Minimum 
Detectable Concentrations with Typical Radiation Survey Instruments for Various 
Contaminants and Field Conditions", Table 3.1 (Strom & Stansbury, 1992): 

Where: 
MDCPnear 

B, 
tb 

ts 
E 

=minimum detectable concentration level (dpmlsmear) 
=background count rate (counts per minute) 
=background count time (minutes) 
= sample count time (miriutes) . 
= instrument efficiency for radionuclide emission of 

interest (cpm/dpm) 

. '· .· . . 

The liquid scintillation counter was setup to count samples .!n ·three channels as 
described in Section 9.4. The MDC calculation for the C-14 LSC channel using 
conservative parameters is shown below. 

14 . . . .. 3-t3.29 (2.5)(1{1+i} . 
C MDC sMI!AR = .· . = 33 dpm 

(1)(0.8) 

Because the counting efficiency is different for each LSC :tneasuremem.depending 
on quench characteristics, and in consideration of_the errors associated with wipe 
counting (i.e., area wiped, wiping pressure, etc.), the a priori estimate of smear 
MDCs calculated above is applied to all removable contamination measurements . 

. ·' . ·• 

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

Johnson 
HP-265 

Packard 
150 

Fixed 
Measurements 

Removable 

Pancake 
G-M 

Liquid 
Scintillation 

Pancake 
G-M · 

Packard 
150 . 

AREA CLASSIFICATION 

15.5 1.7 5% (C-14) . 

N/A N/A 80% (C-14) 

N/A 10 40 3,901 (C-14) 

NIA 60 25 (C-14) .· 33 (C-14) 

Based on the facility operational history, areas were classjfied as imp_actedor non-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 Clas$ 3 areas. Class l areas have the greatest poten,U.al for contamination and .. 
therefore receive the highest degree of survey effort for the final status survey using a 
graded approach, followed by Class 2, and then by Class 3. 

Usage areas . within the temporary lab were well defined and research activities wf!re 
conducted over a short period of time (<3 weeks) by a.single user; therefore the. operational . 
history is well understood. Surveys were conducted at least daily in the specific locations of 
usage (trays, benchtop locations, etc.). · ·· · -

Because the trugc surfaces were covered with pl!lstic and .absorbent paper, Wl!.St~ IDl!.t~ri!l.~~ _ 
and C-14 compounds were packaged per DOT requirements for shipment, there were no 
spills, and no contamination 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 ilse er ·packaged for . . . . ~ . . 
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shipment according to DOT requirements, then the non-impacted status of the truck was 
confirmed by performing a wipe survey. · 

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

8.0 SURVEY UNITS 

A survey unit is a geographical area of specified size and shape for which a separate 
decision is made whether or not that area meets the release cri~a. A survey unit is 
normally a portion of a building or site that is surveyed, evaluated, and released as a single 
unit. . 

Even though there are no impacted structures associated with licensed research activities 
applicable to MARSSIM protocols, the surveyor performed surveys of the temporary 
laboratory after research and prior to releasing all equipment and materiaYs; this consiSted of 
scan surveys, fiXed measurements, and wipe surveys at ten judgmental locations with the 
highest probability for residual radioactivity. For the pmpose of demonstrating MARSSIM 
equivalence, the temporary laboratory is' considered a single Class .r survey unit an·d· the data 
is assessed using MARSSIM procedures. . . . 

9.0 FINAL STATUS SURVEYS 

Even though there are no impacted structures associated with licensed activities, the 
suiveyor conducted a final survey of the temporary laboratory (the daily survey for the last 
day of research) before· surveying all equipment and materihls for release. These surveys 
were conducted by performing scan surveys, fixed measurements, and removable activity 
measurements as discussed further iii this section. Survey data was documented on survey 
maps and/or associated data information sheets. Survey maps and data sheets are presented 
in Appendix A. 

9.1 ·Background Determination 

For direct measurements, an ·ambient background was determined for eaeh survey, was 
. · subtracted from gross measurementS; . and was: used to calculate the iictual survey MDCS 

and associated count errors. The surveyor conducted background measureinenrs 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 locations within the sur\rey unit that exceed the 
investigation level. All impacted areas received a·lOO% scan of accessible"srtrfaces: 
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Total surface activity measurements were taken at each identified sample location. These 
measurements were performed by holding the detector at the sample location for a fixed 
amount of time (assumed to be 10 seconds) and listening for an audible increase in the 
detector count rate. 

9.3.1 Number of Samples 
Per MARSSIM Section 4.6: "Special considerations may be necessary for survey 
units with structure surface areas less than 10m2 or land areas less than 100m2

• In 
this case, the number of data points obtained from the statistical tests is 
unnecessarily large and not appropriate for smaller survey unit areas. 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 data 
generated from these smaller survey units should be obtained based on judgment, 
rather than on systematic or random design, and compared· Individually · 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 small· discrete areas within the lab, 
the number 'of samples and . sample locations .· judgmentally . selected . by the 
surveyor are appropriate for the situation. The locations ' are ·spatiafly distributed 

· and selected at locations of highest probability for residual radioactivity. 

9~3.2 Sample Locations 
Sample locations were judgmentally selected by the surveyor. A map of final 
status survey locations is inducted in Appendix A. . · · 

9.4 Removable Surface Activity Measurements . . 
Removable surface activity . measurements were colleCted .· by ·wiping an area of 
approximately 100 en?. The LSC was set up for · three channels without · background 
subtraction at the followi'ng energies: · · · 

Channel I ea): 
Channel2 (1"C): 
Channel3 (Open): 

0-18.6 keV 
0 - 156 keV 
2-2,000keV 

Because C-14 is the only nuclide of concern, only the C-14 channel is oonsidered. 

10.0 SURVEY REsULTS AND DATA QUALITY ASSESSMENT 
The statistical guidance contained in Section 8 of MARSSIM was used to determine if areas 
are acceptable for unrestricted release. · · · 
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The surveyor did not detect any locations of elevated radioactivity while listening to the · 
audible detector response during scans of 100% of accessible impacted surfaces. 

11.0 

10.2 Data Summary Tables 
Final status data is presented in the following tables. 

Table 10-1: Structural Surfaces Total Beta Surface 

10.3 Determining Compliance 
A sufficient nwnber of samples were taken and all total and removable surface activity 
results were less than the applicable DCGL; therefore, no further statistical tests are 
required. · . · . . . · 

Conclusion: The null hypothesis is rejected; the survey unit passes the statistical tests 
and is suitable for release for unrestricted use. · 

ALARAANALYSIS 
Due to the extremely low doses associated with residual radioactivity from licensed 
activities, a quantitative ALARA analysis is not required. 

12.0 CONCLUSION 
The survey unit passes ®d is suit~ble for unre~tricted. rele~e base4 on the surface !)ctivity 
limits for equipment and materials specified in the . UWM license. Dose~based surface 
activity limits such as those contained in ANSIIHPS Nl3.12w2013 Table 1 (based on 1 
rnrem/yr) indicate that potential doses from the release of equipment and materials used fqr 
research are a small fraction of the license termination criteria of 25 mrem/y~.-

3 The total -surface activity results are from the daily surveys conducted~ on 7/31/00.Survey results \\'ere 
recorded as ''background"; therefore the MDC was used for each survey result. 
~The removable activity measuremenrs are the posr-research wipes conducted on 813/03 and are nor al the 
same locations as rhe roral surface activity measurements. 
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. . 
•· 

. ' 

. :.: ·~ 

' 



No v. 6. 201 7 3:33 PM No. 027 0 P. 34 

Dl>li'4S018(ll7i'Ql) Pil;ta6 of6 · 

RADlOACTWE MA.TE:RlALS 
LICENSE . 

s~PL-alVffimAR;:Y saBEr 
· AitlendmtntNo.: 10 

. . 

llst&d ~low. Chapter DHS :1-$7, •Radiation Protection~ aluill gcwem unless the statements, representation~~:~ 11nd 
ptocedllt~ in the lioet)ll~!s. applicatlon.Md oortesPQndence are more ~tfletiv~· than the tule, 

A. ~ppJlqa~i)~ wml a~l#mieilt~;.4~ted July Z7,20J~·~(n'4 s'gnod:~by n;Q.tiW Van Hlitpen, Viee Ch$nceili:Jr of 
Rhtiritce !i:nd ~~tt'ative ft1fflilr5; ex~l udi~ Item 8, .Radlda¢tiVe M:rteti~l. 

lJ, ~ctt~r, W.,(tb :~ttacbme)lt~;.. d~f¢~ AJigl1~t 2-3~ 20l6'attd ~rgn¢by$h~lfOJiA Daiy. 
c. Leiter; \Vtf4.~1t-.!$f$;>date'aAt1gl.!~.t. :¥; 20·i6 :·~nd sigrt~lby·:$b.artoli .. A. Daly, 

J;>, Lettl,\l'iii with~~s, d4te4 Ql)to~l;lr 4,-20l6. and.signed bY¥~ll!lsa C. Spadanuda. 

a. ·~tttf~ W)th'it(t!\c.hm!iJlf.s.; :da.n:4·ne~~b~r l~,,2J>l.6. and signed.~t M~u~a C.: Sprsdllnuds. 

·F. Letter, with ·att•cbmenia,/fuclildlng.•fielllty dtagnuns-,,dateifMay 9, 201'7- and signed: by :Kimbc.ntly 
Amuflli'. 
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