
2/14/2006 

Attn: Mr. Loren Hueter 
United States Nuclear Regulatory Commission 
Region 111 
Licensing Section, Suite 2 10 
2443 Warrenville Road 
Lisle, Illinois 605324352 

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. l3’, 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 

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. 

significant level. This is established in detail in the report that is enclosed herewith. 

Cs-137 

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 (3-137 contamination remains on the concrete 

t our amendment did not authorize RHIT unrestricted usage of this old shed. 
As previously 9 d scribe@ our license amendment request dated, all radioactive materials (Pu-Be 

In short, the old shed now contains absolutely no sources or radioactive contamination of any 

During the renewal of our license in 2005, your office had placed Cs-137 back on our license with 

RECEIVED FEB 2 120J6 



floor; this contamination is far below the current average (3-137 screening values established by the NRC 
for structures [at 63 FR 64132 - 641341. Relevant details are attached to this correspondence. 

Here is a list of items attached. 
I .  Ram Services report (28 pages). 

i) Survey Details 
ii) Instrument Calibration Certificates 
iii) Shipping Manifest for Low Level Waste 

2. OldManifests (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, 9 

. .  
RSO 
Off: 812 877 8957 
Fax: 812 877 8023 
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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, WI 54241 
Voice: +I -920-686-3889 
Fax: +I -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. 

i 



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-I37 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-I 1). 
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 afler 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 13-1 7582- 
01. A copy of the license renewal application, dated 27 April 2004 and signed by Maarji 
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 removal by the Off-Site Recovery 
Project of Los Alarnos National Laboratory. These neutron sources appear to be further 
identified by an attachment to the 2001 license amendment, described below, as “MRC 
40, 159” and “MRC 371, 589”. 

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.O., 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: 
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Final Sulvoy Rose-Hulman Outbuilding 
Report Dale: 14 November 2005 

Another facsimile sent by Mr. Hatten on 22 July 1998 describes the radiation from the 
Cs-I37 buttons as ”=50 mWhr @ about 2” distance” and an additional item, which he 
wants to call “Item 7 on my list”, described as “...a cylindrical lead vessel . . . with 100 
pCi of Cs-I37 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 (3-137. 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 Item I O ]  that “[slealed sources (the Am-241 and PulBe sources) are wipe 
tested for leakage at least as oflen 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 PulBe neutron sources, and the Am- 
241 source) when not in use in student laboratories.” 

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- I 

hulman.edu”. 
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Final Survey Rose-Hulman Outbuilding 
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 hnro 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. 

Figure 1. Rose-Hulman Campus Map. 

............................ 
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..... 
.... 
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Final Survey Rose-Hulman Outbuilding 
ReDoIi Date: 14 November 2005 

Figure 2. Aerial Photograph of Rose-Hulman Campus’ 

Outbuildings I 

Aerial photograph obtained from Google Earth on 14 November 2005. The exact date of the 2 

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 3. Radioactive source storage "shed" viewed from the south. 

Figure 4. Storage building viewed from the west. 
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~ ~ ~~~ ~ ~~ ~ ~~ . . ~ ~~~~~ ~ ~ ~~. ~~ 

Figure 5. Floor plan of radioactive storage shed. 

Item 10 of the license renewal application states that the PulBe sources are stored in 
the outbuilding in galvanized steel drums filled with paraftin and that "[tlhe 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-Hulrnan Outbuilding 
Report Date: 14 November 2005 
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Figure 6. Radioactive Storage Shed Survey Grid. 

Alpha/beta surface contamination measurements were made with a Ludlum M/N 2224 
ScaledRatemeter, SIN 170346, coupled to a 100 cm2 (open area) alpha/beta probe, 
Ludlum M/N 43-89, SIN 182428. This system was calibrated on 18 July 2005 by the 
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Final Survey Rose-Hulman Outbuilding 
Repolt Date: 14 November 2005 

manufacturer, who measured 2n 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", SIN 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 alphaIbeta scaler was verified on each day-of-use by recording 
10 I-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. 

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 pRemIhr. 

A gamma spectrum of the contamination on the surface of the lead was obtained with 
an EG&G Ortec p Nomad portable Nal(TI) spectrometer using a Bicron M/N 2M2 /2 
detector, SIN 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 VCi Cs- 
137 check source. 
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Final Survey Rose-Hulman Outbuilding 
Report Date: 14 November 2005 

Dale Location Alpha 

06 August 2005 Floor 2.9k 1.4 
27 September 2005 Walls 2.3 f 1.1 

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 cm2 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. 

Beta 

174.2k 14.7 
154.6+ 10.5 

Background Measurements 

Since the entire facility, Le., 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. 
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Final Survey Rose-Hulman Outbuilding 
ReDort Date: 14 November 2005 

A gamma background of 7.5 VRemlhour 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 3-1 2 of NUREG 1507 [December 19971: 

3+4.65$% 
E x t  

MDA= 

where B is the background count rate relevant for the particular structural feature and E 
is the efficiency appropriate for the radiation. The count time t is 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 cm2 probe area. 
Assuming the C-14 calibrated3 beta detection efficiency of 26.7% implies a surface 
contamination of 125,575 dpm. A Nal(TI) gamma spectrum of the contaminated lead, 
displayed below as Figure 6, is consistent with Cs-I37 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, WI. 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. 

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

On 08 August 2005 Mr. Wiza scanned 100% of the floor grid locations for total 
alphalbeta contamination. Elevated beta radiation was found in grid F-I 1 and 
decontaminated to background levels by removing the top 1 / 8  of concrete. When 
corrected for background and counting efficiency, this localized contamination seemed 
to have an activity of approximately 4200 dpm over the 100 cm2 active area of the 
detector. 

Approximately 540 dpmllOO cm2 of beta activity was detected at floor 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 ft3 wooden box and 
removed for disposal. The total estimated activity in all these waste drums was 0.085 
mCi. 
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Location H-3 Counting Window 
Rose-Hulman Institute of Technology Counting window automatically adjusted for quench. 

Background 11.34 dpm Utility out-building 
Terne Haute, IN 47803 

Assay Sample Raw Count Effidency MDA Advity 
No. Description cpm % dpm dpm 

34075 F-I 5.40 40.16 13.08 -6.30 

34076 F-2 6.10 37.45 14.02 -5.50 

I I I I I I I 

Don Jordar 
C-14 Window Wide Open Window 

Counting window automatically adjusted for quench. 

Background 10.67 dpm 

Assume C-I4 Efficiency 

Background 34.35 dpm 

Raw Count Effiaency MDA Aaivily RawCount MOA Activity 
cpm % dpm dPm cpm dpm dpm 

13.90 73.13 21.18 8.29 33.10 12.19 10.91 

16.10 72.69 21.31 11.42 37.30 12.27 16.97 

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

~ ~ 

34080 F-6 

34081 F-7 

34082 F-8 

I Wipe Date I Analysis Date I Report Date I Analyst 

6.50 34.79 15.10 0.48 9.90 72.23 21.44 2.91 26.80 12.35 2.76 

4.40 24.38 21.54 -3.79 10.90 69.92 22.15 4.82 27.00 12.75 4.27 

7.80 48.45 10.84 -0.09 9.80 74.39 20.82 2.40 26.80 11.99 1.68 

Table 2. Removable Contamination Final Report 

34086 

I I 23-Jun-2005 24-Jun-2005 15-July-2005 I 

F-12 8.20 48.48 10.83 0.23 10.80 74.39 20.82 3.74 27.30 11.99 2.35 

34087 1 F-13 

34077 I F-3 I 6.20 34.59 15.18 -1.95 I 12.20 72.20 21.45 6.13 I 29.60 12.35 6.65 

3.20 8.83 59.48 4.39 I 9.90 62.05 24.96 4.98 I 29.10 14.37 12.55 

34078 1 F-4 I 8.40 48.62 10.80 1.51 I 9.00 74.41 20.82 1.30 I 25.20 11.98 -0.48 

34093 

34079 1 F-5 I 4.80 21.12 24.87 -1.65 I 12.00 68.90 22.48 6.61 I 28.30 12.94 6.73 

F-19 5.40 23.00 22.83 0.73 11.30 69.51 22.28 5.43 25.50 12.83 2.34 

34083 1 F-9 I 7.00 33.68 15.59 1.57 I 11.00 72.03 21.50 4.461 27.20 12.38 3.41 

34084 I F-10 I 5.50 34.42 15.26 -2.601 10.30 72.17 21.46 3.51 I 25.00 12.36 0.29 

34085 I F-11 I 5.70 39.52 13.29 -3.48 I 10.70 73.02 21.21 3.90 I 26.30 12.21 1.67 

34088 I F-14 I 2.80 22.59 23.25 -12.72 I 13.30 69.38 22.33 8.51 1 27.90 12.85 5.87 

34089 1 F-15 1 3.00 26.26 20.00 -8.16 I 9.10 70.42 22.00 2.21 I 22.90 12.66 -1.83 

34090 I F-16 I 5.00 29.62 17.73 -3.62 I 11.30 71.22 21.75 5.11 I 25.70 12.52 I .74 

34091 1 F-17 1 6.70 43.19 12.16 -1.98 I 11.00 73.59 21.05 4.19 1 25.40 12.12 0.17 

34092 1 F-18 I 5.80 38.36 13.69 -3.04 I 10.80 72.84 21.26 4.07 I 25.10 12.24 0.1 1 
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Removable Contamination Final Report 

I f I I I I 

Wipe Date Analysis Date Reporl Date Analyst 

23-Jun-2005 24-Jun-2005 15 July 2005 

I I 

Location H-3 Counting Window 
tose-Hulman Institute of Technology 
Jtilily out-building Background 11.34 dpm 
'erre Haute, IN 47803 

Counting window automatically adjusted for quench. 

h a y  Sample Raw Count Effiaency MDA Activity 
No. Desuiption cpm % dpm dPm 

34094 I F-20 7.60 37.11 14.15 1.65 

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

Don Jordan 
C-14 Window Wide Open Window 

Counting window automalkally adjusted for quench. 
Background 10.67 dpm 

Assume C-14 Efficiency 

Background 34.35 dpm 

Raw Count Effiaency MDA Activq RawCount MDA Activity 
cpm % dpm dpm cpm dpm dPm 

11.50 72.63 21.33 5.03 28.10 12.28 4.34 

34095 

34096 

34097 

N-I 5.80 39.98 13.14 -2.58 9.50 73.10 21.19 2.24 23.30 12.20 -2.47 

N-2 6.80 34.98 15.01 2.12 8.70 72.27 21.43 1.22 26.20 12.34 1.91 

N-3 6.40 38.50 13.64 -2.14 11.80 72.86 21.26 5.43 28.40 12.24 4.63 

34101 

34102 

34103 

34098 1 N-4 I 6.80 39.16 13.41 -0.08 I 9.90 72.97 21.23 2.781 26.20 12.22 1.56 11 

N-7 8.20 55.23 9.51 -0.23 8.70 75.44 20.53 0.76 25.70 11.82 -0.28 

N-8 5.70 41.23 12.74 -3.44 10.10 73.29 21.13 3.03 24.00 12.17 -1.60 

S-1 4.80 33.85 15.51 -4.31 10.00 72.06 21.49 3.13 24.50 12.38 -0.35 

34099 I N-5 I 6.60 44.78 11.73 -1.76 I 9.60 73.83 20.98 2.241 27.90 12.08 3.44 II 

34104 

34100 I N-6 I 6.40 37.22 14.11 -1.361 11.10 72.65 21.32 4.501 26.50 12.28 2.13 11 

S-2 5.40 34.96 15.02 -2.04 8.90 72.26 21.44 1.55 24.10 12.34 -1 .oo 
34105 1 S-3 3.40 29.98 17.52 -7.55 I 9.40 71.29 21.73 2.47 I 22.70 12.51 -2.51 

34106 1 S-f 1 7.50 50.72 10.35 -1.79 1 11.10 74.73 20.73 4.09 I 27.30 11.93 2.18 11 
34107 S-5 6.60 46.58 11.27 -1.66 8.70 74.10 20.90 0.98 24.60 12.03 -1.15 

34109 1 S-7 1 7.00 43.83 11.98 -0.98 I 10.20 73.69 21.02 3.07 I 25.50 12.10 0.26 11 
34108 1 S-6 8.20 51.19 10.26 0.82 1 8.30 74.80 20.71 0.31 I 23.00 11.92 -3.60 

34112 1 W-2 1 8.80 49.91 10.52 1.89 1 9.20 74.61 20.76 1.54 I 27.40 11.95 2.38 11 

34110 
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S-8 6.10 40.84 12.86 -4.36 13.40 73.23 21.15 7.56 28.20 12.18 

34111 1 W-I 2.44 13.08 0.84 I 10.40 73.13 21.18 3.43 I 26.90 12.19 7.40 40.15 



I I 

.oation H-3 Counting Window 
LoseHulman Institute of Technology 

ltility out-building Background 11.34 dpm 
'ere Haute, IN 47803 

Counting window automatically adjusted for quench. 

Sample Raw Count Effiaency MDA Activily h a y  
No. Description cpm % dpm 4pm 

34113 I W-3 6.70 45.44 11.56 -1.68 

I I I I 1. I 

Don Jordan 
C-14 Window Wide Open Window 

Counting window automatically adjusted for quench. 

Background 10.67 dpm 

h u m e  C-14 Emaency 

Background 34.35 dpm 

Raw Count Emaency MDA ACliVity RawCount MDA Aaivity 
cpm % dpm 4m cpm dpm dPm 

9.60 73.93 20.95 2.22 25.60 12.06 0.28 

I I I I I I 

~ 

34116 

34117 

34118 

34119 

34120 

I I I 

W-6 6.80 29.78 17.64 3.16 10.40 71.25 21.74 3.76 27.20 12.52 3.83 

W-7 6.70 39.53 13.29 -0.07 9.30 73.03 21.21 1.95 27.30 12.21 3.03 

w4 6.90 41.65 12.61 -0.92 10.60 73.36 21.11 3.68 26.10 12.16 1.23 

W-9 6.90 41.97 12.51 0.11 8.70 73.41 21.10 1.07 24.40 12.15 -1.11 

W-10 5.70 37.50 14.00 -2.01 9.10 72.70 21.31 1.75 23.80 12.27 -1.61 

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

34122 

I WiDe Date I Analvsis Date I Report Date I Analyst II 

E-2 9.70 47.20 11.13 4.20 9.90 74.20 20.87 2.53 28.10 12.02 

Removable Contamination Final Report 

34123 I E-3 8.30 38.39 13.68 3.56 10.70 72.84 21.26 3.87 

I I 23-Jun-2005 24-Jun-2005 15 July 2005 

27.70 12.24 

34124 

34125 

34126 

-1.10 II 2.931 24.60 12.05 34114 I W 4  I 4.60 45.90 11.44 -6.63 I 10.10 74.00 20.93 

E-4 3.50 29.72 17.67 -6.84 9.00 71.24 21.74 1.91 20.80 12.52 -5.15 

E-5 8.30 45.44 11 56 1.64 10.00 73.93 20.95 2.73 29.20 12.06 5.15 

E-6 5.10 41.11 12.77 -4.71 9.80 73.28 21.14 2.64 22.60 12.17 -3.51 

34115 I W-5 I 6.40 32.37 16.22 -0.66 I 12.20 71.78 21.58 6.21 I 27.80 12.42 4.38 II 

34127 E-7 7.10 38.99 13.47 0.43 10.40 72.94 21.24 3.47 27.30 12.23 3.08 

34121 I E-1 I 5.60 40.75 12.89 -3.60 I 10.10 73.22 21.15 3.051 25.50 12.18 0.48 11 

34128 E-8 7.20 38.03 13.81 2.28 8.40 72.79 21.28 0.73 25.30 12.25 

34130 E-10 5.60 33.45 15.70 -2.03 10.30 71.99 21.52 3.54 25.40 12.39 

-2.80 
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Removable Contamination Final Report 

Location H-3 Counting Window 
Rose-Hulman Institute of Technology Counting window automatically adjusted for quench. 

I I I I I I 

Wipe Date Analysis Date Report Date Analyst 

23-Jun-2005 24-Jun-2005 15 July 2005 

Don Jordar 
C-14 Window Wide Open Window 

Counting window automatically adjusted for quench. Assume C-14 Efficiency 

I I I I I I 

rerre Haute, IN 47803 
Assay Sample 

No. Description 

34132 Roofvent 

34, 33 Wooden cover, northeast 

34134 normeast comer 

comer 
Wooden rad. Labeled box. 

I I I I 

Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm 

Raw Count Efficiency MDA Actiwty Raw Count Efficiency MDA Activity RawCount MDA Advity 
cpm % dpm dPn cpm % dpm dpn cpm dpm dPn 

3.90 16.90 31.08 -2.15 10.70 67.24 23.04 5.10 28.10 13.26 7.44 

4.90 41.55 12.64 -5.08 9.50 73.34 21.12 2.22 23.90 12.16 -1.7f 

5.80 40.25 13.05 -2.21 8.80 73.14 21.18 1.27 25.00 12.19 -0.17 

Final Suwey Rose-Hulrnan Outbuilding 
Report Date: 14 November 2005 

~ 
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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 Aloha Count Aloha MDA AlDha Aclivity Raw Beta Count Beta MDA Beta Activity Gamma Radiation 

F-14 1 26.0 4.5 188 165.5 35.5 9 
F-I 5 0 26.0 -6.9 181 165.5 17.5 8 
F-16 1 26.0 4 .5  145 165.5 -75.1 9 
F-I 7 1 26.0 -4.5 156 165.5 46.8 8 
F-I 8 1 26.0 -4.5 159 165.5 -39.1 8 
F-I 9 0 26.0 -6.9 133 165.5 -105.9 7 
F-70 2 26.0 -2.1 112 165.5 -1 59.9 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 Outbuilding 

Report Date: 17 October 2005 
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Final Survey 
Rose-Hulman Outbuilding 

Report Date: 17 October 2005 

Table 3. Rose Hulrnan Source Storage Building Radiation Survey. 
Grid Location Raw Aloha Count Aloha MDA Alpha Activitv Raw Beta Count Beta MDA Beta Activity Gamma Radiation 
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Attachment 1 
Instrument Calibration Certificates 

.Ux-h*(m:IOI C.f *mtm hlL RmoM0CdRmd-w 
REFERENCE IWRUMEM INrmUMENl REFERENCE INSRUMEM I-WRUMENl 
CAL POlNl RECUVrn METER RUOING. CAL. POiNl RECEIVED METER READING 
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Attachment 1 
Instrument Calibration Certificates 

LUDLUM MASUREMENTS. INC. 

501 OAK STl lLEl  FAXNO S p 5 4 6  
SWEEIWAIER. I E X M  79u6. US A. 

mi MICE BOX 810 m. mp55494 
lunhKmdIXMW 

mibunesll 

Bench Test Doto For Detecfor 
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Attachment 1 
Instrument Calibration Certificates 

Osuora r rmMOuM~ WDLUM MEASUREMENTS, INC. 
msi MFCE mxaw FH. s&z- n 

CERllFlCATE OF CALlBRAllON 501 OAK 9EEI FAXNO. 3252554672 
WEFTWATER TMS U S A  
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