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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 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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1. 
2. 
3. 
4. 

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

5 quarter-size copper buttons with Cs-137 deposited on them 
1 coffee can with (I believe) wipe cloths from cleanup of Cs-137 
Nuclear Chicago Model P22A instrument with a 3 millicurie Cs-137 source in it 
1 Nuclear Chicaao Model P21 instrument with a 5 millicurie RaBe source in it 

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 terminafion. 

Historical Site Assessm en t 

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 I ‘ .  . .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 Alamos 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, 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.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: 

11 5. I 1 Nuclear Chicaao 5846 instrument with a 2 millicurie Ra 226 source in it. II 
11 6. I A few dozen unreaulated button sources. II 
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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-I 37. 

An NRC Form 540 dated 29 September I998 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 Item I O ]  that “[slealed 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: 

‘ I . .  .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 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- 1 

hulman .edu”. 
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Date 

06 Auaust 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 I-minute direct reading was 
recorded for each grid for both alpha and beta radiation. 

Location Alpha Beta 

Floor 2.9 f 1.4 174.2 f 14.7 

“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-I 37) 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, 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. 

F a b l e  1. Reference Background Measurements 

1 27 September 2005 1 Walls 1 2.3 f 1.1 I 154.6 f 10.5 11 
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A gamma background of 7.5 pRem/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 3-1 2 of NUREG 1507 [December 19971: 

3+4.65dBxt 
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-I 37 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 3 

employing this instrument are presented here, we have omitted its calibration data. 
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00 

Figure 7. Nal(TI) Spectrum of Contamination. 
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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-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 dpm/100 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 IO-gallon and two 55-gallon drums. The concrete blocks 
which had formed the base of the lead vault were packaged in a 32 fi3 wooden box and 
removed for disposal. The total estimated activity in all these waste drums was 0.085 
mCi. 
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23-Jun-2005 

I Wipe Date I Analysis Date I Report Date I Analyst 

24-Jun-2005 15-July-2005 Table 2. Removable Contamination Final Report 

Location H-3 Counting Window I C-14 Window Wide ODen Window 
Rose-Hulman Institute of Technology 
Utility out-building 
Terre Haute, IN 47803 

Assay Sample 
No. Description 

34075 F-1 

34076 F-2 

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

Background 11.34 dpm Background 10.67 dpm Background 34.35 dpm 

Raw Count Efficiency MDA Activity Raw Count Efficiency MDA Activity Raw Count MDA Activity 
cpm % dpm dpm cpm % dprn dpm cpm dpm dpm 

5.40 40.16 13.08 -6.30 13.90 73.13 21.18 8.29 33.10 12.19 10.91 

6.10 37.45 14.02 -5.50 16.10 72.69 21.31 11.42 37.30 12.27 16.97 

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 

34078 

34079 

34080 

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

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

F-6 6.50 34.79 15.10 0.48 9.90 72.23 21.44 2.91 26.80 12.35 2.76 

4.27 4.82 I 27.00 12.75 34081 I F-7 I 4.40 24.38 21.54 -3.79 I 10.90 69.92 22.1 5 

34082 

34083 

~ ~~ 

F-8 7.80 48.45 10.84 -0.09 9.80 74.39 20.82 2.40 26.80 11.99 1.68 

F-9 7.00 33.68 15.59 1.57 11.00 72.03 21 5 0  4.46 27.20 12.38 3.41 

I 0.29 34084 I F-10 5.50 34.42 15.26 -2.60 I 10.30 72.17 21.46 3.51 I 25.00 12.36 

34089 

34090 

34091 

34092 

34093 

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 

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

F-16 5.00 29.62 17.73 -3.62 11.30 71.22 21.75 5.1 1 25.70 12.52 1.74 

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

F-18 5.80 38.36 13.69 -3.04 10.80 72.84 21.26 4.07 25.10 12.24 0.1 1 

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

2.35 I 8.20 48.48 10.83 0.23 I 10.80 74.39 20.82 3.74 I 27.30 11.99 

34087 I F-13 3.20 8.83 59.48 4.39 I 9.90 62.05 24.96 4.98 I 29.10 14.37 12.55 

34088 I F-14 

~ ~~~~~ 

2.80 22.59 23.25 -12.72 I 13.30 69.38 22.33 8.51 1 27.90 12.85 5.87 
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Wipe Date 

23-Jun-2005 

Analysis Date Report Date Analyst 

24-Jun-2005 15 July 2005 

Location 
Rose-Hulman Institute of Technology 

H-3 Counting Window 
Counting window automatically adjusted for quench. Counting window automatically adjusted for quench. 

Background 10.67 dpm 

cpm YO dpm dpm 
Raw Count Efficiency MDA Activity 

11.50 72.63 21.33 5.03 

Assume 6-14 Efficiency 

Background 34.35 dpm 

cpm dpm dpm 
Raw Count MDA Activity 

28.10 12.28 4.34 

Utility out-building 
Terre Haute, IN 47803 

Assay Sample 
No. Description 

34094 F-20 

Background 11.34 dpm 

cpm YO dprn dpm 
Raw Count Efficiency MDA Activity 

7.60 37.11 14.15 1.65 

34096 

34097 

N-2 6.80 34.98 15.01 2.12 

N-3 6.40 38.50 13.64 -2.14 

8.70 72.27 21.43 1.22 

11.80 72.86 21.26 5.43 

26.20 12.34 1.91 

28.40 12.24 4.63 

34100 

34101 

N-6 6.40 37.22 14.1 1 -1.36 

N-7 8.20 55.23 9.51 -0.23 

11.10 72.65 21.32 4.50 

8.70 75.44 20.53 0.76 

26.50 12.28 2.13 

25.70 11.82 -0.28 

10.00 72.06 21.49 3.13 

8.90 72.26 21.44 1.55 

9.40 71.29 21.73 2.47 

11.10 74.73 20.73 4.09 

8.70 74.10 20.90 0.98 

24.50 12.38 -0.35 

24.10 12.34 -1 .oo 
22.70 12.51 -2.51 

27.30 11.93 2.18 

24.60 12.03 -1.15 

34105 

34106 

34107 

S-3 3.40 29.98 17.52 -7.55 

S-4 7.50 50.72 10.35 -1.79 

S-5 6.60 46.58 11.27 -1.66 

I I Don Jordan 
C-14 Window Wide Ooen Window 

11 34095 I N-1 I 5.80 39.98 13.14 -2.58 9.50 73.10 21.19 2.24 I 23.30 12.20 -2.47 

11 34098 I N-4 I 6.80 39.16 13.41 -0.08 9.90 72.97 21.23 2.78 I 26.20 12.22 1.56 

11 34099 I N-5 I 6.60 44.78 1 1.73 -1.76 9.60 73.83 20.98 2.24 I 27.90 12.08 3.44 

11 34102 I N-8 I 5.70 41.23 12.74 -3.44 -1.60 3.03 I 24.00 12.17 10.10 73.29 21.13 

11 34103 I S-1 I 4.80 33.85 15.51 -4.31 

11 34104 I S-2 I 5.40 34.96 15.02 -2.04 

8.20 51.19 10.26 0.82 -3.60 8.30 74.80 20.71 0.31 I 23.00 11.92 

11 34109 I S-7 I 7.00 43.83 11.98 -0.98 10.20 73.69 21.02 3.07 I 25.50 12.10 0.26 

I 6.10 40.84 12.86 -4.36 4.16 13.40 73.23 21.15 7.56 I 28.20 12.18 

I 7.40 40.15 13.08 0.84 10.40 73.13 21.18 3.43 I 26.90 12.19 2.44 

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

23-Jun-2005 24-Jun-2005 

Report Date Analyst 

15 July 2005 

Don Jordan 
Location 

Rose-Hulman Institute of Technology 
H-3 Counting Window 

Counting window automatically adjusted for quench. 
C-14 Window 

Counting window automatically adjusted for quench. 

Background 10.67 dpm 

cpm % dpm dpm 
Raw Count Efficiency MDA Activity 

9.60 73.93 20.95 2.22 

Wide Open Window 
Assume (2-14 Efficiency 

Background 34.35 dpm 

cpm dpm dpm 
Raw Count MDA Activity 

25.60 12.06 0.28 

Utility out-building 

Sample 
Description 

Background 11.34 dpm 

cpm % dpm dpm 
Raw Count Efficiency MDA Activity 

w-9 

w-10 

6.90 41.97 12.51 0.1 1 

5.70 37.50 14.00 -2.01 

8.70 73.41 21 . I O  1.07 

9.10 72.70 21.31 1.75 

24.40 12.15 -1 .I 1 

23.80 12.27 -1.61 

E-4 

E-5 

E-6 

3.50 29.72 17.67 -6.84 

8.30 45.44 11.56 1.64 

5.10 41.11 12.77 -4.71 

9.00 71.24 21.74 1.91 

10.00 73.93 20.95 2.73 

9.80 73.28 21 . I4  2.64 

10.40 72.94 21.24 3.47 

8.40 72.79 21.28 0.73 

20.80 12.52 -5.15 

29.20 12.06 5.15 

22.60 12.17 -3.51 

27.30 12.23 3.08 

25.30 12.25 0.41 

Roof vent, northwest 0.00 16.12 32.58 -25.53 10.30 66.88 23.1 6 4.94 21.10 13.33 -2.80 

w-3 I 6.70 45.44 11.56 -1.68 34113 

341 14 

341 15 

34116 

34117 

34118 

34119 

34120 

34121 

341 22 

341 23 

341 24 

341 25 

341 26 

34127 

341 28 

34129 

34130 

341 31 

W-4 I 4.60 45.90 1 1.44 -6.63 10.10 74.00 20.93 2.93 I 24.60 12.05 -1 . I O  

w-5 I 6.40 32.37 16.22 -0.66 12.20 71.78 21.58 6.21 I 27.80 12.42 4.38 

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

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

W-8 I 6.90 41.65 12.61 -0.92 10.60 73.36 21 .I I 3.681 26.10 12.16 1.23 

E-1 I 5.60 40.75 12.89 -3.60 10.10 73.22 21.15 3.05 I 25.50 12.18 0.48 

E-2 I 9.70 47.20 11.13 4.20 9.90 74.20 20.87 2.53 I 28.10 12.02 3.52 

E-3 8.30 38.39 13.68 3.56 3.68 3.87 I 27.70 12.24 10.70 72.84 21.26 

E-7 7.10 38.99 13.47 0.43 

E-8 7.20 38.03 13.81 2.28 

E-9 I 6.50 40.68 12.91 -1.36 10.10 73.21 21.16 3.03 I 25.90 12.18 1.03 

E-I 0 I 5.60 33.45 15.70 -2.03 0.93 3.54 I 25.40 12.39 10.30 71.99 21 5 2  
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Wipe Date 

23-Jun-2005 Removable Contamination Final Report 
Analysis Date Report Date Analyst 

24-Jun-2005 15 July 2005 

Don Jordan 
C-14 Window 

Counting window automatically adjusted for quench. 

Background 10.67 dprn 

cprn % dpm dpm 
Raw Count Efficiency MDA Activity 

10.70 67.24 23.04 5.10 

Wide Open Window 
Assume C-14 Efficiency 

Background 34.35 dpm 

cpm dpm am 
Raw Count MDA Activity 

28.10 13.26 7.44 

~~ 

Location 
Rose-Hulrnan Institute of Technology ll 

I 4.90 41.55 12.64 Wooden cover, northeast 

H-3 Counting Window 
Counting window automatically adjusted for quench. 

-5.08 

Terre Haute, IN 47803 
Assay I Sample 

I 5.80 40.25 13.05 -2.21 Wooden rad. Labeled box, 
northeast corner 11 34134 I 

Background 11.34 dpm 

Raw Count Efficiency MDA Activity 

I 
- 

Description cpm % dprn dpm 

3:;32 Roofvent 3.90 16.90 31.08 -2.1 5 
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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 

cDm DPM DPM I 100 cm2 cDm DPM DPM I 100 cmz uRemIhr 

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 20 1 165.5 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-I 0 0 26.0 -6.9 162 165.5 -31.4 8 
F-I 1 0 26.0 -6.9 185 165.5 27.8 8 
F-I 2 1 26.0 -4.5 156 165.5 -46.8 9 
F-I  3 1 26.0 -4.5 175 165.5 2.1 8 
F-I  4 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-I 6 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 -1 05.9 7 
F-20 2 26.0 -2.1 112 165.5 -1 59.9 9 
N-I 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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I 

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 

CDm DPM DPM I 100 cmz com DPM DPM I 100 cm2 uRemlhr 

N-7 4 23.9 4.0 143 156.3 -29.8 8 
N-8 3 23.9 1.7 172 156.3 44.7 8 

11 N-3 3 23.9 1.7 169 156.3 37.0 9 
N -4 4 23.9 4.0 156 156.3 3.6 7 
N-5 2 23.9 -0.7 158 156.3 8.7 8 
N-6 3 23.9 1.7 142 156.3 -32.4 7 

11 E-I 4 23.9 4.0 136 156.3 -47.8 8 
11 E-2 6 23.9 8.8 159 156.3 11.3 8 
11 E-3 1 23.9 -3.1 140 156.3 -37.5 7 
II E-4 2 23.9 -0.7 166 156.3 29.3 7 
II E-5 4 23.9 4.0 157 156.3 6.2 7 
II E-6 1 23.9 -3.1 135 156.3 -50.4 8 
II E-7 3 23.9 1.7 146 156.3 -22.1 8 
II E-8 7 23.9 11.2 151 156.3 -9.3 7 
II E-9 4 23.9 4.0 156 156.3 3.6 8 
11 E-IO 4 23.9 4.0 160 156.3 13.9 8 
II s-1 6 23.9 8.8 146 156.3 -22.1 7 
II s-2 4 23.9 4.0 134 156.3 -53.0 8 
II s-3 1 23.9 -3.1 136 156.3 -47.8 7 
II s-4 1 23.9 -3.1 141 156.3 -35.0 7 
II 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 Outbuilding 

Report Date: 17 October 2005 

Table 3. Rose Hulman Source Storage Building Radiation Survey. 
Beta Activity Gamma Radiation Beta MDA Grid Location Raw Alpha Count Alpha MDA Alpha Activity Raw Beta Count 

s-7 2 23.9 -0.7 137 156.3 -45.2 8 
CPm DPM DPM I 100 cmz CPm DPM DPM 100 ~ m *  pRemlhr 

II S-8 2 23.9 -0.7 143 156.3 -29.8 8 
II w-I 1 23.9 -3.1 188 156.3 85.9 8 
II w-2 2 23.9 -0.7 135 156.3 -50.4 8 
II w-3 3 23.9 1.7 152 156.3 -6.7 8 
II w-4 1 23.9 -3.1 152 156.3 -6.7 9 
II w-5 3 23.9 1.7 150 156.3 -1 1.8 8 
II W-6 1 23.9 -3.1 149 156.3 -14.4 7 
II w-7 0 23.9 -5.5 109 156.3 -1 17.2 8 
II W-8 0 23.9 -5.5 96 156.3 -1 50.6 7 
II w-9 2 23.9 -0.7 137 156.3 -45.2 7 
I1 w-10 2 23.9 -0.7 151 156.3 -9.3 7 
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Attachment 1 
Instrument Calibration Certificates 

LUDLUM MEASUREMENTS. INC. 
POST OFF CE BO> 813 Ph 325-235-5C9d 
5 0 1  OAK STREET FAX NO 325 25, A 4  

SWEETWA*EG ‘!<AS 79556 U 5 A 
,:er”C c-2 r#G”;-c 

r I .  I .-er.: 

Bench Test Data For Detector 
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Attachment 1 
Instrument Calibration Certificates 

;ret 7-c ..'~Jxve' LUDLUM MEASUREMENTS, INC. 
POST OFFEE BOX 810 
501 OAK STREET F A X  NC 325.23346-2 
SWEEWAFR TEXAS :Xi54 U S  A 

PH 325 235-3C.L *. 
CfRTIFICA TE OF CALIBRA TiON %Ie"*?C O'C TQA' CI 

ICIS-L-B-'~! 
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FORM 540 ADCO SERVlCES, INC 
UNIFORM LOW-LEVEL RADIOACTIVE 

WASTE MANIFEST 
SHIPPING PAPER 

1 EYCRGENCY TELEWONE NUME R (hldld. In* C-I 

materlal, 7, UN2910 

Radloadlw m d r l d .  oxcIp1.d packap.4lmH.d quntny of 
materlal, 7, UN2910 

RadloasUw mdwld, rxcrp1.d plekaQe4lmH.d qumtlty of 
maerlal, 7, UNZ010 

FORM 540 ADCO SERVlCES. INC 
UNIFORM LOW-LEVEL RADIOACTIVE 

WASTE MANIFEST 
SHIPPING PAPER 

1 EYCRGENCY TELEWONE NUME R (hldld. In* C-I 

GLASS FT3 

NA HA 8olld PAPER PLASllC Cr-137 18500E-M SOWOE43 NA 65 LBS, 1 4  H4307-03 

1809 LRS. 12 D54307-01 
FT3 

GLASS FT3 

NA MA Sdld CINDER BLOCKS CS-137 1.8500E+W SOOWE42 NA 

PAGEIS) 

PAGEIS) PAGElSl 

FORM Y O W D Y M  PAGE 1 
F O R H Y l L N O Y l A  
F M U Y , M Y 7 *  

8 W I F E S T  NUMBFR 
OF 1 (UO. WID "LmoB( m dl mmNdOn 

1 wow 
COLLECTOR - _ _  - .  Nor* 
mo(xssoR mr* PAGEIS) OMM? L KKUTWNNUFORM4TWN 

SC PERHiT %WENT NUMEFR GENERATOR T I P €  9 CONSIGNEE N m e  m Fa0111yMnS C O N I X T  

ADCO SERMCE INC 
CONTACl TELEFUWF NUURFR 1?6W DUVAN DaVE ' 

LEN WARBIANYFACILIPI MGI w wmm L f-I A 

8 W I F E S T  NUMBFR 
60542 7 F O R M Y O W D Y M  PAGE 1 OF 1 PAGEIS) (UO. WID "LmoB( m dl mmNdOn 

F O R H Y l L N O Y l A  Nor* 1 PAGEIS) PAGEIS) wow 
R W E  ICLYAWORTCEACCOUMOF 
ADCO SEERVICH INC 
mmvaIUWAMRE COLLECTOR FORM Y2 LND Y 2 A  

OMM? L mo(xssoR mr* PAGEIS) KKUTWNNUFORM4TWN 

SC PERHiT %WENT NUMEFR GENERATOR T I P €  9 CONSIGNEE N m e  m Fa0111yMnS C O N I X T  

ADCO SERMCE INC 
CONTACl TELEFUWF NUURFR 1?6W DUVAN DaVE ' 

LEN WARBIANYFACILIPI MGI w wmm L f-I A 

10 
P 
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10 
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WASTE MANIFEST 
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