2/14/2006

Attn: Mr. Loren Hueter

United States Nuclear Regulatory Commission
Region II1

Licensing Section, Suite 210

2443 Warrenville Road

Lisle, Minois 60532-4352

Re: Request a license amendment for Rose-Hulman Institute of Technology (RHIT).

Dear Sir,

This communication is to request an amendment to our license 13-17582-02.

The two main points addressed in this communication are; removal of Cs 137 from our license, and
permission to demolish the old storage shed that is no longer in use for any kind of source storage. I will

provide a supporting narrative along with necessary documentation that will hopefully illustrate the steps
we have taken to comply with the necessary and relevant regulations.

Old Shed

In the last amendment to our license (amendment no. 4, Dec. 13 2005) we had requested the
authority to relocate the two Pu-Be sources from the old storage shed to a new, more secure location. This
request was granted Byt our amendment did not authorize RHIT unrestricted usage of this old shed.

As previously déscribedin our license amendment request dated, all radioactive materials (Pu-Be
sources) have been removed from this building to the new facility described in that request. Additionally,
as described in the survey report that accompanies and supports this request, all contaminated items and
radioactive waste have been removed from the and shipped for disposal. I am attaching a report that has
been prepared by RAM services that details the cleanup of the old shed (see enclosed). The report also
provides details about the survey procedure, calibration of equipment used, and any subsequent cleanup
that took place. I would also like to state that our other source (Am-241) is not stored in this shed. It is
stored in a lead vault in a secure room (DL-105) inside a locked secure cabinet that displays the proper
warning signs. ‘

In short, the old shed now contains absolutely no sources or radioactive contamination of any
significant level. This is established in detail in the report that is enclosed herewith.

Cs-137

During the renewal of our license in 2005, your office had placed Cs-137 back on our license with
the understanding that once necessary documentation of it safe removal from the shed and subsequent
disposal have been provided, this item will betaken off our license. Given that this disposal took place
before my arrival at Rose-Hulman Institute of Technology, I do not have first hand knowledge of the
details. However, I have collected some shipping manifests from the time that this work was done. Also
please refer to the section on page 2 of the Ram Services report. This section is titled, “Historical Site
Assessment”. It provides a summary of the nature of Cs-137 sources and contamination that I was able to
establish from some old documents and correspondence (see enclosed). These documents establish when
and where the Cs-137 source(s) were disposed. In addition, the latest survey of the facility indicates that
only one small area of residual, apparently fixed, low-level Cs-137 contamination remains on the concrete
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floor; this contamination is far below the current average Cs-137 screening values established by the NRC
for structures [at 63 FR 64132 — 64134]. Relevant details are attached to this correspondence.

Here is a list of items attached.
1. Ram Services report (28 pages).
i) Survey Details
ii) Instrument Calibration Certificates
iii) Shipping Manifest for Low Level Waste

2. Old Manifests (details of Cs-137 removal in 1998).

We thank you for considering this amendment request and we will promptly provide any additional
information that you may require to complete your evaluation. Please contact Maarij Syed (RSO) at 812
877 8957 with any questions regarding the issues in this correspondence.

Respectfully,
[y

Maarij Syed

RSO

Off: 812 877 8957
Fax: 812 877 8023
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Services, Inc.

Final Status Survey of the

Radioactive Source Storage Building
at the

Rose-Hulman Institute of Technology

27 September 2005

RAM Services, Inc.

510 County Highway V

Two Rivers, W! 54241

Voice: +1-920-686-3889
Fax: +1-920-686-3899



This report was prepared by the staff of RAM Services,
Inc based on documentary materials provided by Rose-
Hulman personnel and on measurements made by RAM
Services.

Please contact RAM Services, Inc. for additional
information about this survey, for clarification of any
items, or to report errors.



Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

Summary

Mr. Jerry Wiza of RAM Services, inc. conducted a preliminary survey of the radioactive
source storage outbuilding, which is located about 60 feet north of Moench Hall, from 21
to 22 June 2005. Lead bricks contaminated with Cs-137 were discovered at this time in
the northwest corner and further survey and decontamination efforts were suspended
until they were removed. Wipe samples to detect removable contamination were
collected at his time from the floor and walls and analyzed shortly thereafter. None of
these samples displayed any radioactivity significantly above background.
Consequently, and also in view of the ultimate fate of this structure, wipe samples were
not collected on subsequent visits.

On 04 through 06 August 2005 Mr. Wiza returned to the facility to package the
contaminated lead, cement blocks beneath the lead vault and other radioactive waste.
The contaminated lead was transferred by Philotechnics under waste manifest 0866-01-
0012 for disposal at Envirocare of Utah. The cement blocks, dismantled steel vault
frame, and other radioactive waste, as described in the attached manifest 05-0307 L
was removed by ADCO Services, Inc. on 17 August 2005 for final disposal.

On 6 August 2005 Mr. Wiza also scanned 100% of the storage building floor for total
(fixed and removable) alpha and beta contamination. Elevated beta contamination,
amounting to 4200 dpm, was discovered at one floor grid location (number F-11}.
Approximately 1/8” of the surface concrete was removed with an air hammer equipped
with a brush head attachment until radiation levels were at background levels. The
resulting rubble was disposed as radioactive waste. No other alpha or beta
contamination was found on the floor, except for some very low-level fixed beta
contamination (approximately 540 dpm} that remains in grid F-3. Mr. Wiza also
measured gamma radiation rates at the surface of the floor and detected nothing
significantly above background.

Mr. Wiza scanned 100% of the lower two meters of the walls for total alpha and beta
contamination on 6 August 2005 and detected no residual contamination significantly
above background. Fixed measurements of wall surfaces and were not obtained on this
date because background reference measurements at the surface of the cinder block
walls in Room 17 of Demming Hall were found to be significantly lower than those
measured in the waste storage building. Further investigation indicated renovations
made at Demming Hall after it was initially constructed had replaced the original cinder
block walls with blocks having a different composition of raw materials from a later time
period.

Mr. Wiza also measured gamma radiation levels at the wall surfaces and discovered
nothing significantly above background. Measurements taken on this date were not
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

used because a suitable background reference area could not be established on 6
August.

The space beneath the grade-level concrete floor was not investigated in this survey.
The exterior of the building, except for a few wipe samples, and the adjacent grounds
were not investigated since contamination of these elements seemed highly improbable.

We recommend that Rose-Hulman retain this document, and all others pertaining to
decontamination and decommissioning of the outbuilding, indefinitely so as to support
any future license termination.

Historical Site Assessment

The Rose-Hulman Institute of Technology currently holds U.S. NRC license 13-17582-
01. A copy of the license renewal application, dated 27 April 2004 and signed by Maariji
Syed, Radiation Safety Officer, indicates that Rose-Hulman continues to possess one
100 millicurie Am-241 source, New England Nuclear Model NER-476S, and two Pu-
239Be neutron “howitzers”, which were described in a 26 January 1973 letter to the
U.S. Atomic Energy Commission. The neutron sources contain a total of 80 grams of
Pu-239 and are described in that application as in storage in an outbuilding, a.k.a.
“shed", located approximately “...60 feet north of the northwest corner of Moench Hall
(the Institute’s main class-room building)” awaiting removatl by the Off-Site Recovery
Project of Los Alamos National Laboratory. These neutron sources appear to be further
identified by an attachment to the 2001 license amendment, described below, as “MRC
40, 15g” and “MRC 371, 58g".

A license amendment application dated 15 August 2001 and signed by Daniel L. Hatten,
Radiation Safety Officer states that the purpose of the amendment is to identify
personnel changes, apparently including the R.S.0., and to remove the “regulated” Cs-
137 sources, which apparently had been disposed, from the license.

RAM Services was provided with a copy of a facsimile sent by Mr. Hatten to Bionomics,
a radioactive waste brokerage company, on 15 July 1998 that includes a handwritten
document captioned “Rose-Hulman Waste Inventory”. The items listed were:

Table 1. Rose-Hulman Waste Inventory from 15 July 1998

1. | 5 quarter-size copper buttons with Cs-137 deposited on them

1 coffee can with (1 believe) wipe cloths from cleanup of Cs-137

Nuclear Chicago Model P22A instrument with a 3 millicurie Cs-137 source in it

1 Nuclear Chicago Model P21 instrument with a 5 millicurie RaBe source in it

1 Nuclear Chicago 5846 instrument with a 2 millicurie Ra 226 source in it.

DN

A few dozen unregulated button sources.
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Final Survey Rose-Hulman Qutbuilding
Report Date: 14 November 2005

Another facsimile sent by Mr. Hatten on 22 July 1998 describes the radiation from the
Cs-137 buttons as " =50 mR/hr @ about 2" distance” and an additional item, which he
wants to call “ltem 7 on my list”, described as “...a cylindrical lead vessel ... with 100
uCi of Cs-137 in it". There is no additional description of the chemical or physical form
of the Cs-137.

An NRC Form 540 dated 29 September 1998 describes a waste shipment to Perma-Fix
in Gainesville, Florida comprising a total of 373.922 MBq of Ra-226Be and Cs-137. The
documentary materials from that time period provided to RAM Services also include an
application for NARM disposal at Richland, Washington. The application is only dated
"1999" and requests permission to dispose 7 mCi of Ra-226".

The license 2004 renewal application and the 2001 amendment request state [See
Application ltem 10] that “[s]ealed sources {the Am-241 and Pu/Be sources) are wipe
tested for leakage at least as often as once every six months” and both documents
assert that “... no leakage has ever been detected.” in August 2004, the Pu-239BE
sources were leak tested before removal from the radioactive storage shed for storage
until final disposal can be arranged. The new storage building is a small metal structure
located approximately 100 yards east of the Facilities Operations Building.

Facility Description

The radioactive materials license application from 2004 describes the use of the Am-
241 and Pu-239Be sources for teaching purposes in Moench Hall rooms CL-117 and
DL-105. These rooms were not investigated as part of this preliminary survey and are
not encompassed by this report.

The 2004 license renewal application and the 2001 amendment request describe a
small outbuilding used for source storage. This building, the sole subject of this report,
is described in the 2004 renewal application as:

“...a cinder block building of 100 — 150 square feet located about 60 feet northwest of the north
end of Moench Hall (the Institute’s main class-room building). This outbuilding contains a lead
storage vault and is used to store licensable sources (the Pu/Be neutron sources, and the Am-
241 source) when not in use in studenf [aboratories.”

Based on this description we indicate the approximate location of this out building on
the campus map’ included below as Figure 1. A photograph of the site made by RAM
Services personnel as part of this survey, and included as Figure 2, shows another
similar building, used for chemical storage, which was not investigated during this
survey, located slightly to the north and east of the radioactive source storage building.

! Obtained from the “Interactive Map” displayed on the current Rose-Hulman Web site, “www.rose-
hulman.edu”.
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Final Survey Rose-Hulman Qutbuilding
Report Date: 14 November 2005

A second photograph of the site, Figure 3, shows the source storage building in relation
to other campus buildings.

The lead vault described above rests on a concrete block platform located in the
northwest corner of the building. There are two circular floor penetrations near the
southern edge of this platform and two sewer vent pipes rise from the floor along the
western wall. Two ladders that rise a few feet above the floor level were built into the
eastern wall for access to the lower level of the structure where water pumping
equipment was previously used. The lower level of the building was not investigated as
part of this survey. The locations of these elements are approximately indicated in the
diagram displayed in Figure 3.

(L ERERR R R NN ENRERNERERRRNRRNNYNRNF
= Approximate location of radioactive .

= storage outbuilding. .

YunssuauiBhpuihsnisnaNFiaveansennl

Ast Mubhd Ficid

g [ouds

TTTm SdewalE 4500 Wabash Sasrue Terms Habe, M 47003
W avr Phone: 811-277-9511  waww ruse-huimanedu

East side af campus

Figure 1. Rose-Hulman Campus Map.
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Final Survey Rose-Hulman Cutbuilding
Report Date: 14 November 2005

Outbuildings

Figure 2. Aerial Photograph of Rose-Hulman Campus’

% perial photograph obtained from Google Earth on 14 November 2005. The exact date of the
photograph is unknown but was claimed to be sometime in 2003.
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

Figure 4. Storage building viewed from the west.
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Final Survey Rose-Hulman Outbuilding
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Figure 5. Floor plan of radioactive storage shed.

Item 10 of the license renewal application states that the Pu/Be sources are stored in
the outbuilding in galvanized steel drums filled with paraffin and that “[t}he photon
sources are stored in lead shields in a locked cabinet in Room DL105, Moench Hall.
Shields include a cylindrical pig with 3" walls and a well constructed of 2 X 4 X 8" lead
bricks.” As of the date of this survey, the Pu-239Be sources had been removed from
the outbuilding but a shield, apparently the storage vault referred to above, constructed
of an estimated 184 lead bricks and measuring approximately 36" wide X 24" deep and
16" high remained near the northwest corner of the building.
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

Survey Methods

The floors and lower walls to a height of 2 meters were marked off in a 1-meter by 1-
meter grid. The grid locations are numbered as described in Figure 5.

North Wall

C\'I - m m

< F1 | F-2 | F-3 | F4 M i

T o'I'J m m

1 F5 | F-6 | F-7 | F-8 A "0
‘Z“ A

© o m m @
% 2 = F-9 | F-10 | F-11 | F-12 o & <
= o

o e m m

2 F-13 | F-14 | F-15 | F-16 m n

2 N F-17 | F-18 | F-19 | F-20 m m

;| g - - - - ('D 8

S$1 | S8S3 )| 85| 87

82! S84} 56 | 58

Scuth Wall

Figure 6. Radioactive Storage Shed Survey Grid.

Alpha/beta surface contamination measurements were made with a Ludlum M/N 2224
Scaler/Ratemeter, S/N 170346, coupled to a 100 cm? (open area) alpha/beta probe,
Ludium M/N 43-89, S/N 182428. This system was calibrated on 18 July 2005 by the
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

manufacturer, who measured 2 detection efficiencies of 38.9% for Cs-137 and 42% for
Pu-239 at that time.

Gamma radiation levels were measured with a Bicron “microanalyst”, S/N B863H, which
had been calibrated by Ludlum on 07 December 2004.

Calibration certificates for both instruments are included with this report as Attachment
1.

Proper operation of the alpha/beta scaler was verified on each day-of-use by recording
10 1-minute counts of reference check sources and comparing these measurements
with previously obtained Conventionally True Values. The instrument was found to be
in proper working order on both survey days.

R I I s
T

'Scaler Operatlonal Check‘Worksheet

j*é - g

Calibration Dus - ' 18-Jul-2006 .

o  Beta Check Source -
_ ST LotNe. Ref. DPM
. - - 03-137._ 00CS0OTSS 270,840
‘ Refereuca Count Rate o 922 cpm

B L e % 1
Net - | -Minute - “Alpha Average | Minute Beta .
Date Alpha glpkga Alpha Deviation | x Average Net Beta Beta Bkg. | Beta Deviation X2 Initials
Count BR8- | MDA MDA
counts counts - | dpm | counts cpm dpm
5aug-05 | 1468.0 0.1 213 | 38% | o941’ 891.9 1077 | 2635 | 3.2% 755 | JPw
8-Aug05 | 1507.8 0.7 328 1.2% |518.30 899.9 1071 | 2628 | 24% 8.00 | Jpw
27-Sep-05 | 1522.0 0.4 28.3 0.3% | 804 911.6 97.5 2515 | 11% 870 | JPW

Proper operation of the Bicron microanalyst was verified on each day-of use by
measuring surface radiation levels from a “Delaware” radium dial watch. On each day
the Bicron responded with the CTV value of 450 yRem/hr.

A gamma spectrum of the contamination on the surface of the lead was obtained with
an EG&G Ortec p Nomad portable Nal(Tl) spectrometer using a Bicron M/N 2M2 /2
detector, S/N 600003-00475-1, installed in an Ortec M/N 296 Scintipack PMT Base.
The energy scale of the spectrometer was calibrated on the day of use with a 5 pCi Cs-
137 check source.
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Final Survey Rose-Hulman Cutbuilding
Report Date: 14 November 2005

100% of the surface of each floor and wall grid was scanned for alpha and beta
contamination. If no elevated radiation was detected, then a 1-minute direct reading was
recorded for each grid for both alpha and beta radiation.

“Smear” samples for removable contamination were collected from 100 cm? of each grid
location, the roof vents, and a wooden box stored in the shed. Wipe samples were sent
to RAM Services Wisconsin facility for analysis by liquid scintillation counting.

The wipe samples were counted for 10 minutes each using a protocol that included
counting windows and efficiency corrections for H-3 and C-14, which were not isotopes
of interest for this survey. The counting protocol did, however, also include a wide open
counting window which would have detected any high-energy beta emitting isotopes
(such as Cs-137) or alpha emitting isotopes with good (essentially 100%) efficiency.

Proper operation of the liquid scintillation counter was verified on the date the samples
were counted by a Quality Assurance procedure that conforms to the ANSI N42.15-
1997 Standard.

Background Measurements

Since the entire facility, i.e., the source storage shed, was the object of this survey
obtaining a representative “background” reference became a problem. Moreover,
measurements suggested that the nearby chemical storage shed, although outwardly
similar to the source storage building, had been constructed of very dissimilar materials.
Consequently, separate background measurements were obtained from different
portions of the Rose-Hulman campus believed to be similar to the storage shed’s floor
and wall materials in age and composition.

The floor reference background was obtained on 06 August 2005 from the floor of the
water conditioning room in Room 17 of Demming Hall, which is approximately the same
age as the storage shed. The wall background reference was measured on 27
September 2005 at the surface of the south wall (F Boiler Room of Moench Hall) inside
of door FL-201 at a height of 15 feet from floor and 8 feet from East doorway. In Table
1 below we present the averages and standard deviations of 10 1-minute counts
obtained at these locations.

Table 1. Reference Background Measurements

Date Location Alpha Beta
06 August 2005 Floor 2914 1742 +14.7
27 September 2005 | Walls 23+ 11 1546 £ 10.5
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

A gamma background of 7.5 gRem/hour was measured just outside of the source
storage building on 06 August 2005. This background was not subtracted from the
gamma survey measurement in order to provide a clearer picture of radiation levels
inside the structure.

Minimum Detectable Activities

We computed the Minimum Detectable Activities [MDA] for the alpha and beta
measurements using the different background reference values for the walls and the
floor in Equation 3-12 of NUREG 1507 [December 1997]:

MDA:3+4.651/B><t’
Ext

where B is the background count rate relevant for the particular structural feature and £
is the efficiency appropriate for the radiation. The count time tis 1 minute for all alpha
and beta measurements.

Survey Findings

During the 21-22 June 2005 preliminary survey Mr. Wiza discovered that several lead
bricks comprising the lead storage vault in the northwest corner of the source storage
building were contaminated. The maximum fixed contamination measured on the
accessible lead brick surfaces was 33,667 cpm over the 100 cm? probe area.
Assuming the C-14 calibrated® beta detection efficiency of 26.7% implies a surface
contamination of 125,575 dpm. A Nal(Tl) gamma spectrum of the contaminated lead,
displayed below as Figure 6, is consistent with Cs-137 as the likely contaminant. Upon
finding unexpected contamination, further survey of the facility was terminated because
no provision had been made for radioactive waste disposal.

Wipe samples for removable contamination were, however, collected during the
preliminary survey and analyzed the following day at RAM Services facility in Two
Rivers, WIl. The wipe samples did not indicate the presence of any removable
contamination significantly above background. A complete report of the wipe sample
analysis is included as Table 2 below. Since these samples displayed no unusual
activity, they were not repeated during the final survey.

3 A different instrument was used in the preliminary survey. Since no other quantitative measurements
emplaying this instrument are presented here, we have omitted its calibration data.
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Figure 7. Nal(Tl) Spectrum of Contamination.
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Final Survey Rose-Hulman Qutbuilding
Report Date: 14 November 2005

On 08 August 2005 Mr. Wiza scanned 100% of the floor grid locations for total
alpha/beta contamination. Elevated beta radiation was found in grid F-11 and
decontaminated to background levels by removing the top 1/8” of concrete. When
corrected for background and counting efficiency, this iocahzed contamination seemed
to have an activity of approximately 4200 dpm over the 100 cm? active area of the
detector.

Approximately 540 dpm/100 cm? of beta activity was detected at ficor grid F-3, but this
was not decontaminated. Beta activity was at or below the MDA over the remainder of
the floor. Essentially no alpha activity was detected on the floor.

On 27 September 2005 Mr. Wiza scanned 100% of the interior wall surfaces to a height
of 2 meters using the same instrumentation as employed on 06 August. No elevated
alpha or beta activity was found on any of the walls.

Complete radiation measurements from the interior of the source storage building are
presented in Table 3 below.

The exterior walls and the roof of the source storage shed were not investigated as part
of this survey, except for a few wipes collect from the roof vents. Also, the grounds
surrounding the building were not sampled for contamination. Since unsealed forms of
radioactive materials were not actively used in this building, it seems extraordinarily
unlikely that any of these elements would be radioactively contaminated.

Waste Disposal

On 17 August 2005 ADCO Services, Inc. removed the radioactive waste generated by
dismantling the lead storage vault frame and decontaminating the facility. This waste
had been packaged in one 10-gallon and two 55-gallon drums. The concrete blocks
which had formed the base of the lead vault were packaged in a 32 ft* wooden box and
removed for disposal. The total estimated activity in all these waste drums was 0.085
mCi.
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Final Survey Rose-Hulman Qutbuilding
Report Date: 14 November 2005

e o Wipe Date AnalysisD__a_t; Report Date Ansly?—
Table 2. Removable Contamination Final Report 23-Jun-2005 | 24-Jun-2005 | 15-July-2005 ‘%‘oa—// /ZQ,.%
Don Jordan
Location H-3 Counting Window C-14 Window Wide Open Window
Rqs_e-HuImap I'nstitute of Technology Counting window automatically adjusted for quench. Counting window automatically adjusted for quench. Assume C-14 Efficiency i
%ta"rlrz g:t?:.'m"fmoa Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm
Assay Sample Raw Count  Efficiency MDA Activity Raw Count _ Efficiency MDA, Activity Raw Count MDA Activity
No. Description cpm % dpm dpm cpm % dpm dpm cpm dpm dpm

34075 | F-1 5.40 40.16 13.08 -6.30 13.80 73.13 21.18 8.29 33.10 12.19 10.91

H>34076 F-2 6.10 37.45 14.02 -5.50 16.10 72.69 21.31 11.42 37.30 12.27 16.97 i
34077 [ F3 6.20 34.59 15.18 -1.85 12.20 72.20 21.45 6.13 29.60 12.35 6.65
34078 | F4 8.40 48.62 10.80 1.51 9.00 74.41 20.82 1.30 25.20 11.98 -0.48
34079 | F-5 4.80 21.12 24.87 -1.65 12.00 68.90 22.48 6.61 28.30 12.94 6.73
34080 | F6 6.50 34.79 15.10 0.48 9.90 72.23 21.44 2.91 26.80 12.35 2.76
34081 | F-7 440 24 .38 21.54 -3.79 10.90 69.92 22.15 4.82 27.00 12.75 4.27 “
34082 | F-8 7.80 48.45 10.84 -0.09 9.80 74.39 20.82 240 26.80 11.99 1.68
34083 | F9 7.00 33.68 156.59 1.57 11.00 72.03 21.50 4.46 27.20 12.38 3.41
34084 | F10 5.50 34.42 15.26 -2.60 10.30 7217 21.46 3.51 25.00 12.36 0.29
34085 | F-11 5.70 39.52 13.29 -3.48 10.70 73.02 21.21 3.90 26.30 12.21 1.67
34086 | F-12 8.20 4B8.48 10.83 0.23 10.80 74.39 20.82 3.74 27.30 11.99 2.35

fl 34087 | F-13 3.20 8.83 59.48 4.39 9.90 62.05 24.96 4.98 28.10 14.37 12.55
34088 | F-14 2.80 22.59 23.25 -12.72 13.30 69.38 22.33 8.51 27.90 12.85 5.87
34089 | F-15 3.00 26.26 20.00 -8.16 9.10 70.42 22.00 2.21 22.90 12.66 -1.83 Y
34090 | F-16 5.00 29.62 17.73 -3.62 11.30 71.22 21.75 5.1 25.70 12.52 1.74
34091 | F17 6.70 43,19 12.16 -1.98 11.00 73.59 21.05 4.19 2540 12.12 017
34092 | F-18 5.80 38.36 13.69 -3.04 10.80 72.84 21.26 4.07 25.10 12.24 0.11
34093 | F-19 5.40 23.00 22.83 0.73 11.30 69.51 22.28 5.43 25.50 12.83 2.34
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Final Survey Rose-Hulman Outbuilding
Report Date: 14 November 2005

W_ipe Date ﬁysis Date Repm:— Analyst =
Removable Contamination Final Report 23-Jun-2005 | 24-Jun-2005 | 15 July 2005 q,aa-// ,y,.d
Don Jordan
Location H-3 Counting Window C-14 Window Wide Open Window
Rose-Hulman Institute of Technology Counting window automatically adjusted for quench. Counting window automatically adjusted for quench. Assume C-14 Efficiency
'li‘t“rirt: ﬁgt?;”m"fmm Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm
Assay Sample Raw Count  Efficiency MDA Activity Raw Count  Efficiency MDA Activity Raw Count MDA Activity
" No. Description cpm % dpm dprs cpm % dpm dpm cpm dpm dpm
34094 | F-20 7.60 37.11 14.15 1.65 11.50 72.63 21.33 5.03 28.10 12.28 434
34005 | N-1 5.80 39.98 13.14 -2.58 9.50 73.10 21.19 2.24 23.30 12.20 -2.47
34096 | N-2 6.80 34.98 15.01 212 8.70 7227 2143 1.22 26.20 12.34 1.91
34097 | N-3 6.40 38.50 13.64 -2.14 11.80 72.86 21.26 5.43 28.40 12.24 4.63
34098 | N4 6.80 39.16 13.41 -0.08 9.90 7297 21.23 2.78 26.20 12.22 1.56
34099 | N5 6.60 44.78 11.73 -1.76 9.60 73.83 20.98 224 27.90 12.08 3.44
34100 | N6 6.40 37.22 14.11 -1.36 11.10 72.65 21.32 4.50 26.50 12.28 2.13
34101 | N-7 8.20 55.23 9.51 -0.23 8.70 75.44 20.53 0.76 25.70 11.82 -0.28
34102 | N-8 5.70 41.23 12.74 -3.44 10.10 73.29 21.13 3.03 24.00 12.17 -1.60
34103 | 81 4.80 33.85 15.51 -4.31 10.00 72.06 21.49 3.13 24.50 12.38 -0.35
34104 | &2 5.40 34.96 15.02 -2.04 8.90 72.26 21.44 1.55 2410 12.34 -1.00
34105 | 83 3.40 29.98 17.52 -7.55 9.40 71.28 21.73 247 22.70 12.51 -2.51
34106 | S4 7.50 50.72 10.35 -1.79 11.10 74.73 20.73 4.09 27.30 11.93 2.18
34107 | S5 6.60 46.58 11.27 -1.66 8.70 74.10 20.90 0.98 24.60 12.03 -1.15
34108 | S-6 8.20 51.19 10.26 0.82 8.30 74.80 20.71 0.31 23.00 11.92 -3.60
34109 | 87 7.00 43.83 11.98 -0.98 10.20 73.69 21.02 3.07 25.50 12.10 0.26
34110 { &8 6.10 40.84 12.86 -4.36 13.40 73.23 2115 7.56 28.20 12.18 4.16
34111 | w1 7.40 40.15 13.08 0.84 10.40 7313 21.18 343 26.90 12.19 2.44
34112 | w-2 8.80 49.91 10.52 1.89 9.20 74.61 20.76 1.54 27.40 11.95 2.38
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Final Survey Rose-Hulman Qutbuilding
Report Date: 14 November 2005

——

[ —_— o Wipe Datet _;nalysis Date | Report Dﬁ Analyst
Removable Contamination Final Report 23-0un-2005 | 24-Jun-2005 | 15 July 2005 & /;ﬂ'-‘:
Don Jordan
Location H-3 Counting Window C-14 Window Wide Open Window
Rose-Hulman Institute of Technology Counting window automatically adjusted for qguench. Counting window automatically adjusted for quench. Assume C-14 Efficiency J
'Lrjgfl-:-tz z:t‘;::’im"fmoa Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm
Assay Sarr!pig Raw Count Efﬁc;iency MDA Activity Raw Count Efﬁiiency MDA Activity Raw Count MDA Activity h
No. Description cpm % dpm dpm cpm Yo dpm dpm cpm dpm dpm
“ 34113 | W-3 6.70 45.44 11.56 -1.68 9.60 73.93 20.95 2,22 25.60 12.06 0.28
34114 | w4 460 45.90 11.44 -6.63 10.10 74.00 2093 2.93 24.60 12.05 -1.10
34115 | W5 6.40 32.37 16.22 -0.66 12.20 71.78 21.58 6.21 27.80 12.42 4.38
“ 34116 | wW-6 6.80 29.78 17.64 3.16 10.40 71.25 21.74 3.76 27.20 12.52 3.83
34117 | W7 68.70 39.563 13.29 -0.07 9.30 73.03 21.21 1.85 27.30 12.21 3.03
I 34118 [ w-8 6.90 41.65 12.61 -0.92 10.60 73.36 21.11 3.68 26.10 12.16 1.23
34119 [ we 6.90 41.97 12.51 0.11 8.70 73.41 21.10 1.07 24.40 12.15 -1
34120 | w-10 570 37.50 14.00 -2.01 9.10 72.70 21.31 1.75 23.80 12.27 -1.61
3412% | E4 5.60 40.75 12.89 -3.60 10.10 73.22 21.15 3.05 25.50 12.18 0.48
34122 | B2 9.70 47.20 11.13 4.20 9.90 74.20 20.87 2.53 28.10 12.02 3.52
34123 | E3 8.30 38.39 13.68 3.56 10.70 72.84 21.26 3.87 27.70 12.24 3.68
F 34124 | E4 3.50 29.72 17.67 -6.84 9.00 71.24 21.74 1.91 20.80 12.52 -5.15
34125 | E5 8.30 45.44 11.56 1.64 10.00 73.93 20.95 2.73 29.20 12.06 515
34126 | E-6 5.10 41,11 12.77 -4.71 9.80 73.28 21.14 2.64 22.60 12.17 -3.51
34127 | BT 7.10 38.99 13.47 0.43 10.40 72.94 21.24 3.47 27.30 12.23 3.08
34128 | E-8 7.20 38.03 13.81 2.28 8.40 72.79 21.28 0.73 25.30 12.25 0.41
34129 | E9 6.50 40.68 12.91 -1.36 10.10 73.21 21.16 3.03 2590 12.18 1.03
34130 [ E-10 5.60 33.45 15.70 -2.03 10.30 71.99 21.52 3.54 2540 12.39 0.93
34131 R_‘oof vent, northwest g 122 q32.58 -25.53 10.30 66_28 =?3.16= 4ﬁ_L_21.10= 13.33= -@J
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Report Date

Final Survey Rose-Hulman Outbuilding

Report Date; 14 November 2005

Wipe Date Analysis Date Analyst
Removable Contamination Final Report 23-Jun-2005 | 24-Jun-2005 | 15 July 2005 Pl ,’(/57,,.4
Don Jordan
Location H-3 Counting Window C-14 Window Wide Open Window
“ Rose-Hulman Institute of Technology Counting window automatically adjusted for quench. Counting window automatically adjusted for quench. Assume (C-14 Efficiency
Terre Haute, IN 47803 Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm
Assay Sample Raw Count  Efficiency MDA Activity Raw Count  Efficiency MDA Activity Raw Count MDA Activity
l No. Description cpm % dpm dpm cpm % dpm dpm cpm dpm dpm
34132 | Roof vent 3.890 16.80 31.08 -2.15 10.70 67.24 23.04 5.10 28.10 13.26 7.44
34133 | ‘ooden cover, northeast 490 4155 1264 -5.08 950 7334  21.12 222| 2390 12.16 .76
Wooden rad. Labeled box,
'FWM notbeast comer 580  40.25 13.05 -2.21 880  73.14 21.18 1.27 25.00 1219 -0.17 F
- |
| it
| i
il
{
A R R __ _ |
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Final Survey
Rose-Hulman Outbuilding
Report Date: 17 October 2005

Table 3. Rose Hulman Source Storage Building Radiation Survey.

Grid Location  Raw Alpha Count Alpha MDA Alpha Activity Raw Beta Count Beta MDA Beta Activity Gamma Radiation
DPM DPM / 100 em® epm DPM DPM / 100 cm? uRemvhr
F-1 3 26.0 0.2 189 165.5 38.0 9
F-2 3 26.0 0.2 239 165.5 166.6 10
F-3 3 26.0 0.2 384 165.5 539.3 8
F-4 1 26.0 4.5 178 165.5 9.8 9
F-5 0 26.0 -6.9 233 165.5 151.2 9
F-6 4 26.0 2.6 201 165.5 68.9 9
F-7 3 26.0 0.2 182 165.5 20.1 9
F-8 1 26.0 -4.5 163 165.5 -28.8 9
F-9 1 26.0 4.5 143 165.5 -80.2 9
F-10 0 26.0 -6.9 162 165.5 -31.4 8
F-11 0 26.0 -6.9 185 165.5 27.8 8
F-12 1 26.0 4.5 156 165.5 -46.8 g
F-13 1 26.0 -4.5 175 165.5 21 8
F-14 1 26.0 4.5 188 165.5 35.5 9
F-15 0 26.0 -6.9 181 165.5 17.5 8
F-16 1 26.0 4.5 145 165.5 -75.1 g
F-17 1 26.0 -4.5 156 165.5 -46.8 8
F-18 1 26.0 4.5 159 165.5 -39.1 8
F-19 0 26.0 -6.9 133 165.5 -105.9 7
F-20 2 26.0 -2.1 112 165.5 -159.9 9
N-1 2 23.9 -0.7 157 156.3 6.2 9
N-2 2 23.9 -0.7 145 156.3 -24.7 8
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Final Survey
Rose-Hulman Qutbuilding

Report Date: 17 October 2005

Table 3. Rose Hulman Source Storage Building Radiation Survey.

Grid Location ~ Raw Alpha Count Alpha MDA Alpha Activity Raw Beta Count Beta MDA Beta Activity Gamma Radiation
cpm DPM / 100 cm® DPM DPM / 100 em® pRem/hr
N-3 3 23.9 1.7 169 1566.3 37.0 g
N-4 4 23.9 4.0 156 166.3 3.6 7
N-5 2 23.9 -0.7 158 166.3 8.7 8
N-6 3 23.9 1.7 142 156.3 -32.4 7
N-7 4 23.9 4.0 143 156.3 -29.8 8
N-8 3 23.9 1.7 172 156.3 447 8
E-1 4 23.9 40 136 156.3 -47.8 8
E-2 6 23.9 8.8 159 156.3 11.3 8
E-3 1 23.9 -3.1 140 156.3 -37.5 7
E-4 2 23.9 -0.7 166 156.3 29.3 7
E-5 4 23.9 4.0 157 156.3 6.2 7
E-6 1 23.9 -3.1 135 156.3 -50.4 3
E-7 3 23.9 1.7 146 156.3 -22.1 8
E-8 7 23.9 11.2 151 156.3 9.3 7
E-9 4 23.9 4.0 156 156.3 3.6 8
E-10 4 23.9 4.0 160 156.3 13.9 8
S-1 6 23.9 8.8 146 166.3 -22.1 7
S-2 4 23.9 4.0 134 156.3 -53.0 8
S-3 1 23.9 -3.1 136 1566.3 -47.8 7
S-4 1 23.9 -3.1 141 166.3 -35.0 7
S-5 2 23.9 -0.7 151 156.3 -9.3 7
S-6 4 23.9 4.0 141 156.3 -35.0 8
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Final Survey
Rose-Hulman Qutbuilding
Report Date: 17 October 2005

Table 3. Rose Huiman Source Storage Building Radiation Survey.

Grid Location  Raw Alpha Count Alpha MDA Alpha Activity Raw Beta Count Beta MDA Beta Activity Gamma Radiation
cpm DPM DPM /100 em?® cpm DPM DPM / 100 em? uRem/hr
S-7 2 23.9 -0.7 137 156.3 -45.2 8
S-8 2 23.9 -0.7 143 156.3 -29.8 8
W-1 1 23.9 -3.1 188 156.3 85.9 8
W-2 2 23.9 -0.7 135 156.3 -50.4 8
W-3 3 23.9 1.7 162 156.3 -6.7 8
w4 1 23.9 -3.1 152 1566.3 -6.7 9
W-5 3 23.9 1.7 150 1566.3 -11.8 8
W-6 1 23.9 -3.1 149 156.3 -14.4 7
W-7 0 23.9 -5.5 109 156.3 -117.2 8
W-8 0 23.9 -5.5 96 156.3 -150.6 7
W-9 2 23.9 -0.7 137 156.3 -45.2 7
W-10 2 23.9 -0.7 151 166.3 -9.3 7
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Attachment 1
Instrument Calibration Certificates

Designer ong :OW'OCW LUDLUM MEASUREMENTS, INC.

“ . POST OFFICE BOX 810 PH. 325-235-5454
50""": mm’““ CERTIFICATE OF CALIBRATION 501 QMK STREET FAX NO. 325-235-46
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER  RAM SERVICES INC ORDER NO. 2% 293495
Mig. I, Madel 234 Serial No. l zQ ,3 ﬂﬁ
Mig. s, Ing, Model 4389 sericino._ PR {824 28
Col. Date 18- Jut-05 Col Due Date 18- Juh-06 Cal.interval ____ Yeor  Melerfoce 202:494
Check mark [7] applies to apphicatie insk. amg?mom awmig.spec. T 74 _"F RH 43 % AR 7028 mmH
[ new instument  Instrument Received litin Tobar, +-10% [ 10-20% [] Out of Tol. [7] Requiring Repair [7] Other-See comments
& Mechonicol ck. B meter Zecoed O sockground Subkoct 3 nput Sens. Lineacrity
7 FrSResp.ck G Rasetck. O window Operation [] Gaotopism
M A ck. [0 Alcrmn Setting cx. Rd Bom. cx. (Min. Voit 22 vDC
alibrated in oecordance with LMI SOP 14,8 rev 12/05/89. [ Colibrzted in accordonce with LMI SOPT 14.9 rav 02/07/%7.
hreshold
imetrument volt set_ S38C v input sans. Coammendimy Det.Oper_ SN2 v at Commedsmv  Ticl Ratio .
[ HV Readout (2 points)  Rel/inst. 500 498 v Rel/inst. 1500 1490 v
COMMENTS: Colibrates W] Gi+ cable. Fraware. 34004 3

S 1LOmV  operatwnal chack §oure e Teass x 100 @ "
A twy itk Sercen uoe ¥ probe comtores oniaumen 20 (107er=)

Beda winobw : 3owmv  tioad sette Suic 119kt leak

-137 e# .38 q% CZ"”) &ufcc coon‘f I,SOBJM -~ I M&CkQMUHé’
cs - 3,5 gacpp\ Soorccw~fr

Pu-,'zgqe# 42%{2M) sovrce Cownt: 6,726¢pm - ocpm back wone’
T 15,900 cpm Sovrce Size

wmﬁm
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLER CAL. POINT "AS FOUND READING™ METER READING"
21000 400kcom Yo Hoo
1000 1Q0kcpm 1] 100
x100 40kcom Hex> Hoo
a0 _\Ckcpm [12')] 120
x10 4kcom HOO Hoo
210 lkcom [1777] 4]
x1 . 400com Yoo [
x! 100¢om [{2Y8] lg%
*Uncertainty witin 2 W%, C.F. within 1 20% ALl Ronge(s) Colirated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL, POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING
g;%fgém 400KCom
—kcom
w—Akcom
— 40cpm
e ACRAN
OO MeCIrermers, inc. corllfils NS the obcrnk Fairumend hos T M honol gl of Staratrss ond TRCHAX0gy, or 10 The SORIORON Aockne o
ow:m-rowswwowmmmmamomw mumwmm‘muwmwmwmmmdmw
T COMDrS oM Sy CONOMTE 10 1 eauirement of ANSIKCSL 1540-1-1994 and ANSI NIZY. 1978 State of Texas Callbrafion License No_ LO-i¢
Reference Insiruments and/or Sources:
Cs-137 Gommo wn [Jnie2 [Jon2 Cimses [sios Clvioos Tlwe Dessz Tlessy Oreo Orae [has Q’ Amn-241 Ba $/N T2

Fimosn B2ABI-0F _ (wricosm To-Mg S270-04  omeCs I3l ShoAlL

¥ mS0D SN 5788) O Roscops SN 4 mutiinater S/N 80040300
Calibeated By: M_éz.mz&%_‘ oate L8 = Uf}/ 7\
Reviewed 8y: (_/QQ/M/ Dote ?_: D) j— 14“/

THa cordicone SHal not e réfraduied &0t n il without ihe witien of Lugum ents, Inc i AC st B Possed Dvslaciic {H-Pot) cnd Continuly Tes!
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Sciendific and indusinal
Irsirurnents

Attachment 1

Instrument Calibration Certificates

LUDLUM MEASUREMENTS, INC.
POST OFAICE BOX 810 PH. 325-235-5494

S0 QAK STRI

EET FAX NG, 25-235-46

SWEETWATER, TEXAS 79554, U.S.A.

Detector ___ 4389 ___ seraino._ PR [BLH2AB

Customer RaM SERVICES INC

Counter 2224 Serial No.__uam__,

Count Time __1Minute

Bench Test Data For Detector

Order #.

239119/ 243428

Apha input Sersitivity 1 20 mv

Beta Input Sensitivity

3.5

BetoWindow 30  mv

Distance Source to Datector _*S.U_L{G.C-ﬂ._

Other
lsotope ]c-ﬂﬂ Isoiopo_.ér_w isotope &‘lﬁ"f
High Bockgraund Size w see B3, Y¥ocpm  Sze 1 5, x060m
Yoltoge Moho Beta Agha ei0 Npra ata Aipha ' Beta
825 | O (3 13,351 0O _121.012] 5, 948 368
> RLEO | O 1] B 5014 O 3S5usll 22 397
875 | | 150 | 13 15243 680 417
900 | O 196 | Y4 Lgss| 2 310 (%04 7872

[] Gus Proporfional detector count rate decreased g 10% ofter 15 hour static lest using 3% cobie.
] Gas proportional detector count rote decreasad < 10% after 5 howr stark: test using 39" coble and alpha/beta counter.

Signoture

FORM C4B DN 003

\j 44%@«/\— Date l&-ddy 048

& Serving The Nucieor Indusiry Since 1962 »
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Attachment 1
Instrument Calibration Certificates

Dasigner ong :fumocw LWOLUM MEASUREMENTS, INC.
Sclentic and ausmal CERTIFICATE OF CALIBRATION ?ﬂ%ﬂ?&?ﬂm ::xa:? 325.236-4672
SWEETWATER, TEXAS 79554, US.A.
CUSTOMER RAM SERVICES INC CRDER NC». 226548205870
[ Bicron Model _MICROANALYS ~ ~ SeralNo.
M. o Modlet Senal No.
Cal Dote 7-Dec04 CaoibueDate _____ 7DecOs  Colinteval____1Yeor Meterfoce D8

Check mark [ oppbes 1o appiicable inst. and/or detector AW mig. spec. T, _F RH N % AR 7008 mm Hg
(] New Ingirument  Instrument Receved ] Within Toler. +-10% []10-20% ] Out of Tol. ] Requiing Repair {#[ Other-See comments

i Mechanicol ck, W Meter Zorood [0 sockground Subtract [ Input Sens. Lineartty
oF FiS Resp. ck (] resetck. i Wingow Operafion M Geotropsm
o Audio ck. [0 Asom Sefting ch. [ Bomt. ok, (MIn. Vot vDC
{0 Calibrated In accordance witt LM SOP 14,8 rev 12/05/87. [ Cokorated in oceordance wih LMI SOP 14.9 rev 02/07/97,
Threshold mv
Insttument Volt Sar 2222 Vv Input S5ens, ,3[ ( 2 mV Det. Oper. vV at mv  Dic Ratlo =
o HY Readout (2 points)  Ret./inst, 400 f vV Retfinst, 1600 I ¥
COMMENTS:
Ho as~ town 0{_5 (l.o.s; of h{jL VOI*"L&&)
Aoy
‘ I, r Ly ;,,, /’Lg; oy t/'//
REP 3737, S ®' ReARS 5D R /s Brrrind RowR3 3¢
GlArw Ca-s17 Eal RENPS 3YroMR/ A
Deinmune Zoozae vATeH mend3 YSeaR/fr
Gornme Caltralion; GM detecions L 1 soure for M 44§ in which e hont of 1aies ShurCe.
REFERENCE INSTRUMENT RECD INSTRUMENT
RANGE/MULTIPLER CAl. POINT *AS FOUND READING" METER READING*
_ Xjoo 4000 uR/hr AA o
X100 1000 uR/My Tz 1 -
X100 Rt ZI0 OO pan s y o
- T wmr___ " { 5
X0
_xw . U772 epm / ]
X1 2L} o d o
X1 1727 cpm // ]
*Urcertainty witin = 10% S within 2 20% X 10 X1 Ronge(s) Colbraled Elecironicalty
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMEN?
CAL. POINT RECEIVED METER READING™ CAL POINT RECEIVED METER READING®
pigltat kg&e
Readout

LuChat MeGIunstdr i, ind. Sortligs that e 000vS Tetrument 1ios been By stoncicrts in o e NOtanal Ingtriute of Sioncionds ond Tachnalogy. of 10 the calioraian toclihes of
ofhec Imermoncral Standaril Orponedhon MBMEAn, of hove Bien Samad HOm actanted velull & nohral CRYB0S Constant OF haws Deen SEves By ihe 1G pe & SoliDotion techriQues.
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