/m )
ENERGYSOLUTIONS

Survey Package Worksheet for
Hematite Building 231

Package Identification No.: HDP-B0231 Prepared' by: Paul C. Ely

Location: Building 231 Date Prepared: 1 1/28/2007

'Area Classification: Class 2 ReweweW//

‘Building 231 is a Class 2 area. Survey areas include floor, walls, ceiling and overhead horizontal surfaces excluding
‘| partitions, equipment and furniture. :

Building 231 is a warehouse that was erected in 1996 and is used to store shipping containers and other equipment and
materials. Refurbishment of radioactive material shipping containers was performed previously in this building. U-235

'_ qand U-238 are the primary isotopes in this building.

General Survey Instructlons ;

Perform surface scans at a scan speed not to exceed 2-inches per second Any locatxons that exceed twice
background must be marked with a felt tip pen or equivalent and the extent of the elevated area recorded.
a. 10% scan of floor, wall, and ceiling surfaces for alpha contamination and for alpha plus beta

contamination.
b. Perform independent gamma and alpha plus beta scans of floor joints, cracks, pltS and drains for activity
above twice background.

¢. 10% scan of overhead horizontal surfaces for alpha contamination and for alpha plus beta contamination.
Perform exposure rate measurement at 1-cm and 100-cm from the surface at each floor measurement location
provided on survey maps. If a reading exceeds twice background, survey surroundmg area. Notlfy the ES Project
Manager of any exposure rate measurements that exceed twice background.
Perform direct alpha and alpha plus beta surface activity measurements, i ndeﬁndently, at each measurement
location provided on survey maps and at the highest activity locatlon in marked elevated areas.
Collect removable surface activity sample over an area of 100 cm” in size at each floor measurement locatlon
provided on survey maps (attached). Notlfy the ES Project Manager if results exceed 800 dpm/100 cm?.
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Survey Package Workshee»-lsozsl'(com’d)

Special Instructions

Source check instrumentation to Th-230 for alpha, Tc-99 for beta, and Cs-
137 for gamma measurements.

Use gas proportional detector model numbers 43-68, 43-106 or eqmvalent

Measurement and sampling locations are based on a random-start
triangular pattern. If any location is inaccessible, offset the measurement
location to the nearest usable location and document the x and y

detector as approved by the RSO for total surface activity surveys.
e The MDC for total alpha and beta activity measurements shall be less than | @
1,000 dpm/100 cm?,
¢ Perform a minimum of three one-minute field backgrounds using the
plastic shield on the survey surface prior to survey. ‘ .
e Record maximum and average scan measurement results, in cpm, foreach | o

coordinates for the location used.
Notlfy the ES Project Manager of locations that exceed 5, 000 dpm/ 100
cm’ total alpha or beta surface activity.
e Notify the Project Manager of any exposure rate measurements that
exceed twice background at 1-cm.

Attach photographic records if available and provxde descriptive '

scan area. comments for each image under Survey Comments.
_ Survey Performance
@ , . - - 100-cm - . . . &B
Software ~ Headers (if needed) l-cm 100-cm o
S : General Description | Exposure | Exposure Aélsal;a lS?':ati G;Z;?a Kfe;; l?;et:t Smears/
N 4 5 6 Rate Rate P ‘ Samples’
Hematite Building 231 Class 2 Areas S
‘Hematite Bldg 231 | FLOOR | B0231 Floor 10% vl — 1 . — | |
Hematite Bldg 231 | L.WALL | B0231 Lower Wall 10% L | |
. CLNG + Ceiling & Upper Wall
Hematite Bldg 231 U.WALL B0231 10% / v L v
. Overhead Horizontal 20 20
Hematite Bldg231 | OVHD | B0231 Surfaces 10% vl L L |

"Rev.1
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L g e surveyPackaLworkshee)PBozsl(cont’d) r ‘ | - e

Survey Comments N

dozibvol

Package ReVIew

,lzsmeyor(s): Vt 'Ba[a/wiv\ " D. fclj_ulwéer . /d CAAS@ — 0 5A ;#[e_ﬁc.
Date Package Completed: 13( / ,{ /20077

: | Package Revnewed by and Date: @d_ % /J_/ o7 / ;Ldo 7

A'AR'ev.il : : : S o g | .' V: ) - - " page3of3



Survey Package B-0231
Building 231 Class 2 Interior

4
it

Survey Point Locations.xls, B-0231(1)

X (Max):

Y (Max):

A (Area):

Actual Survey Area:
Required Survey Points:
N (Points):

1/2
L= 4
0.866* N

[D =0.866 * L |

L/2=

X (Random):
Y (Random):
X (Origin):
Y (Origin):

Number of rows:
Number of columns:

Survey
Point
Starting Point (1)

48.8 meters
42.7 meters
2084 m?
1710 m?
40 18%  percent void area
52 49 Estimated Minimum Points
L= 6.8 meters
(distance between measurement points)
D= 5.9 meters
(distance between rows)
3.4 meters  (row offset value)
14 random generated number
38 random generated number
38.5 initially generated random number
201 initially generated random number
7
7
Survey Location Row
X Y
38.5 201 4
453 201
317 201
24.9 20.1
18.1 20.1
113 20.1
4.5 20.1
41.9 26.0 5
48.7 26.0
35.1 26.0
283 26.0 i i
215 26.0 ; 3
it ¥ i
14.7 26.0 :
7.9 26.0
1.4 26.0
38.5 31.9 6
453 319
31.7 319
24.9 319
18.1 319
1.3 319
4.5 319
419 37.8 7
48.7 37.8
351 37.8
28.3 37.8
215 37.8
14.7 37.8
7.9 37.8
1.1 37.8
41.9 14.2 3
48.7 14.2
35.1 14.2
283 14.2
215 14.2
14.7 14.2
7.9 14.2
11 14.2
385 8.3 2
453 8.3
31.7 8.3
24.9 83
18.1 8.3
11.3 8.3
4.5 8.3
#41.9 24 ] :
#8.7 24 7
¥35.1 24 Bt
28.3 24
215 24
14.7 24
7.9 24
1165 0265

1/10/2008
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‘Survey Progress Tracking Sheet

Survey Package B-0231
Building 231 Class 2

Date: /R[éf /27

Complete: éé;; é EZ
ame /

L Scans Fixed Readings Smear
_gamma uR alpha cpm beta cpm Survey gamma uR alpha | beta alpha beta
Ave Max Ave Max Ave Max Point Loc. 1-cm 1-m cpm cpm cpm cpm
BKG Floor |~ 6 473
BKG Floor 6 436
: BKG Floor 5 416
<6 <6 <473 <473 Floor |Entire Floor Area
<6 <6 <473 | <473 Floor |Floor Cracks
BKG E. Wall 0 133
BKG E. Wall 2 130
BKG E. Wall 0 105
34 | 34 0 1 140 180 1 C 3.7 3.4 1 131 1 40 .
35 | 441 0 1 140 200 2 cC - 4.1 3.8 4 132 0 46
- na na 0 1 140 200 3 C 3.6 35 2 119 1 47
3 na na 0 1 110 150 4 w 3.5 3.4 0 117 1 51
o, na na na na na na 5 W 3.6 3.3 2 157 3 45
N na na na na na na 6 F 3.0 4.0 4 170 1 44
8 3.5 4.5 0 0 110 180 7 w 3.7 3.6 2 132 0 49
3.1 3.5 0 1 120 180 8 C 3.4 3.4 3 129 0 44
3.5 3.8 0 1 120 200 9 C 3.8 3.8 0 121 0 34
3.5 4.0 0 1 110 180 10 C 3.4 3.5 2 160 0 55
3.5 3.9 0 1 120 200 11 w 3.4 3.1 0 129 1 39
na .. na na na na na 12 F 4.0 3.7 2 128 0 49
na na na na na na 13 F 3.4 3.6 9 147 0 42
na na na na na na 14 F 3.2 3.7 1 138 1 48
3.9 4.4 0 1 150 210 15 w 4.1 3.7 2 115 0 45
na na 0 1 120 200 16 C 3.9 3.5 3 140 1 46
na na 0 1 140 200 17 C 3.8 3.7 3 137 1 50
na na 0 1 110 180 18 C 3.8 3.5 5 129 0 46
3.2 3.4 0 0 120 180 19 wW 3.1 3.2 2 123 1 42
na na na na na na 20 F 3.4 3.3 1 164 1 34
na na na na na na 21 F 3.7 3.0 2 157 1 53
3.8 4.1 0 1 120 200 22 W e 4.3 4.3 0 139 1 59
3.2 3.8 0 1 120 220 27 w 3.4 3.8 2 146 1 37
4.0 4.2 0 1 110 200 28 w 4.1 3.6 1 127 1 37

B0231 Results.xls, B0231-RAW

12/6/2007
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Survey Progress Tracking Sheet
Survey Package B-0231

®

Date: /;./_ é / i 7

Building 231 Class 2 Name
- Scans Fixed Readings_ Smear
gamma uR _alpha cpm beta cpm Survey gamma uR alpha | beta alpha beta
Ave | Max | Ave | Max | Ave | Max | Point " Loc. 1-ecm | 1-m | cpm | cpm | cpm cpm

4.5 4.7 0 1 110 .| 210 29 W 4.3 4.0 2 108 2 40
na na 0 1 140 210 31 C 3.9 3.4 1 114 0 48
na na 0 1 140 200 32 C 4.1 3.8 2 146 1 35
na na 0 0 110 150 33 C 3.5 3.5 1 145 1 57
na na 0 0 120 180 34 W 3.5 3.4 1 122 1 39
na na na na na na 35 F 3.5 3.8 1 184 0 35
na na na na na na 36 F 4.0 3.6 1 184 0 41
na na na na na na 37 F 3.8 3.6 0 149 0 37
na na 0 0 120 200 38 W 3 128 0 48
na na 0 1 140 220 39 C 1 136 0 38
na na 0 1 140 200 40 C 1 179 0 43
na na 0 1 150 220 4 C 2 155 1 53
na . na 0 0 110 180 42 w 34 | 3.6 3 109 1 54
3.5 3.8 na na na na 43 F 3.8 3.8 1 157 2 48
na na na na na na 44 F 3.7 3.5 2 161 1 48
3.5 4.5 0 0 150 200 45 w 4.6 4.2 1 135 1 47
na na 0 1 150 240 50 w 2 136 1 52
na na 0 1 140 240 51 W 1 137 3 57
na na 0 1 150 210 52 W 0 134 0 54

BKG 0 150

BKG 2 133

BKG 1 135
0 1 140 220 1 OVHD | Horizontal 2 140 1 39
0 1 130 160 2 OVHD | Horizontal 0 142 0 38
0 1 140 220 3 OVHD | Horizontal 7 162 2 45
0 1 140 240 4 QVHD | Horizontal 2 190 0 51
0 1 120 220 5 OVHD | Horizontal 2 190 2 38
0 1 160 200 6 OVHD | Horizontal 0 158 5 36
0 1 100 160 7 OVHD | Horizontal 5 140 5 41
0 1 120 200 8 OVHD | Horizontal 5 180 2 40
0 1 100 160 9 OVHD | Horizontal 5 160 0 39
0 1 120 240 10 OVHD | Horizontal 5 170 3 51

B0231 Results.xls, B0231-RAW

12/6/2007
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Survey Progress Tracking Sheet
Survey Package B-0231

bate: /o%/é :’g 7

Building 231 Class 2 Name )
_ Scans : Fixed Readings Smear
gamma pR alpha cpm beta cpm Survey gamma LR alpha | beta alpha beta
Ave Max Ave Max Ave Max Point Loc. 1-cm 1-m cpm cpm cpm cpm
0 1 110 200 11 OVHD | Horizontal 5 166 2 46
0 1 100 160 12 QOVHD | Horizontal 0 156 2 35
0 1 120 240 13 OVHD { Horizontal 4 174 0 40
0 1 120 240 14 OVHD | Horizontal 2 197 3 48
0 1 140 200 15 OVHD | Horizontal 3 174 1 39
0 1 140 200 16 QVHD { Horizontal 2 150 1 43
0 1 170 180 17 OVHD | Horizontal 2 160 1 37
0 1 140 180 18 OVHD | Horizontal 2 145 2 39
0 1 140 200 19 OVHD | Horizontal 4 160 1 50
0 1 140 200 20 OVHD | Horizontal 3 155 2 43
* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

B0231 Results.xls, B0231-RAW

12/6/2007



Survey Report
Description: HEMATITE Building 231 Class 2 Interior
! Survey Date:  11/29/2007 Survey Package: B-0231
! Technician Name: M. Chase/ V. Baldwin
Comments: Class 2 Interior Areas
Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area Detector Meter  Meter
Type SN (cm?) Cal Due Meter Type SN CalDue Sensitivities Eff.:
43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%
' Bhy 9.3%
Survey Results Direct Readings
Count Time Grossa aBKG aMDC Net o Grossp BBKG B MDC Netp
Location # Surface* Type (sec) (counts) (cpm) (dpm) (d prh/1 00cm? (counts) (cpm) (dpm)  (dpm/100cm?)
BKG 60 0 - 133
BKG - 60 2 130
BKG 60 0 105
AVG BKG 0.7 123
1 C FLDCT 60 1 0.7 98 7 131 123 446 69
2 C FLDCT 60 4 0.7 98 81 132 123 446 77
3 Cc FLDCT 60 2 0.7 98 ) 32 119 123 446 -34
4 w FLDCT 60 0 0.7 98 -17 117 123 446 -51
5 w FLDCT 60 2 0.7 98 32 157 123 446 292
6 F FLDCT 60 4 0.7 98 81 170 123 448 403
7 W FLDCT 60 2 0.7 98 32 132 123 446 77
8 C FLDCT 60 3 0.7 98 56 129 123 446 . 51
9 C FLDCT 60 (] 0.7 98 17 121 123 - 446 17
10 C FLDCT 60 2 0.7 98 32 160 123 446 317
11 w FLDCT 60 0 0.7 98 17 129 123 446 51
12 F FLDCT 60 2 0.7 98 32 128 123 446 43
13 F FLDCT 60 9 0.7 98 203 147 123 446 206
14 F FLDCT 60 1 0.7 98 7 138 123 446 129
15 W FLDCT 60 2 0.7 98 32 115 123 446 -69
16 c FLDCT 60 3 0.7 98 56 140 123 446 146
17 C FLDCT 60 3 0.7 98 56 137 123 446 120
18 C FLDCT 60 5 0.7 98 105 129 123 446 51
19 w FLDCT 60 2 0.7 98 32 123 123 446 0
20 F FLDCT 60 1 0.7 98 7 164 123 446 352
21 F FLDCT 60 2 0.7 98 32 157 123 446 292
22 w FLDCT 60 0 07 98 -17 139 123 446 137
27 w FLOCT 60 2 0.7 98 32 146 123 446 ‘ 197
28 w FLDCT 60 1 0.7 98 7 127 123 446 34
29 w FLDCT 60 2 0.7 98 32 - 108 123 446 -129
31 Cc FLDCT 60 1 0.7 98 7 114 123 446 -7
32 C FLDCT 60 2 0.7 98 32 146 123 446 197
33 o FLDCT 60 1 0.7 98 7 145 123 446 189
34 w FLDCT 60 - 1 0.7 98 7 122 123 446 -9
35 F FLDCT 60 1 Q.7 a8 7 184 123 446 523
36 - F FLDCT 60 1 0.7 98 7 184 123 446 523
37 F FLDCT - 60 0 0.7 98 -17 149 123 446 223
38 w FLDCT 60 3 0.7 98 56 128 123 446 43
39 [ FLDCT 60 1 0.7 98 7 136 123 446 112
40 C FLDCT 60 1 0.7 98 7 179 123 446 480
41 C FLDCT 60 2 0.7 98 32 155 123 446 275
42 w FLDCT 60 3 0.7 98 56 109 123 446 -120
43 F FLDCT 60 1 0.7 98 7 157 123 446 292
44 F FLDCT 60 2 0.7 98 32 161 123 446 326
45 w FLDCT 60 1 0.7 98 7 135 123 446 103
50 w FLDCT 60 2 0.7 98 32 136 123 446 112
51 w FLDCT 60 1 0.7 98 7 o137 123 446 120
52 w 0 0.7 98 -17 134 123 446 94

FLDCT 60

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C= Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

\l]
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Location

231 Class 2 Interior Alpha Points
231 Class 2 Interior Beta Points
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Location
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Survey Report

Description: HEMATITE Building 231 Class 2 Interior Area Smears

Survey Date:  11/29/2007
Technician Name: M. Chase / V. Baldwin

Survey Package: B-0231

Comments: Smears from Class 2 Interior Areas
Instrument Manufacturer: Ludium

Detector Detector Detector Cal

Type SN Due
43-10-1 103276 9/21/08
Survey Results
Count
Location # Surface* Type
AVG BKG
1 C SMEAR
2 C SMEAR
3 C SMEAR
4 w SMEAR
5 w SMEAR
6 F SMEAR
7 w SMEAR
8 C SMEAR
9 C SMEAR
10 C SMEAR
1 w SMEAR
12 F SMEAR
13 F SMEAR
14 F SMEAR
15 w SMEAR
16 C SMEAR
17 C SMEAR
18 C SMEAR
19 w SMEAR
20 F SMEAR
21 F SMEAR
22 W SMEAR
27 w SMEAR
28 w SMEAR
29 w SMEAR
31 C SMEAR
32 C SMEAR
33 C SMEAR
34 w SMEAR
35 F SMEAR
36 F SMEAR
37 F SMEAR
38 w SMEAR
39 C SMEAR
40 o SMEAR
41 C SMEAR
42 w SMEAR
43 F SMEAR
44 F SMEAR
45 w SMEAR
50 w SMEAR
51 w SMEAR
52 w SMEAR

Meter

Type
2929

Time
(sec)

Meter SN
102001

Gross a
(counts)

OW=a 2 AN A 000000 AR aON—AD A A0 Rmal"A00 0000 aAW-a=a0 =

Meter Cal
Due
9/21/08

aBKG o MDA

(cpm)
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
075 .
0.75
075
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75 -
0.75
0.75
075
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(dpm)

17.9
17.9

17.9

17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9
17.9

Count Date:

Sensitivities
o
Bry

Neta
(dpm/100cm?)

11/29/2007

Eff.:
31.9%
25.5%

Grossp PBKG P MDA

(cpm)

(cpm)
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1-
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1
56.1

(dpm)

110
110
110
110
110
110
110
110
110

110
110
110
110
110
110
110
110
110
110
110
110
110
10
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

Netf
(dpm/100cm?)

-63
-40
-36
20
44
-47
28
47
-87
-4
-67
28
-55
32
44
40
24
-40
55
-87
12
1
75
75
63
32
-83
4
-67
-83
59
75
-32
-7
51
-12
-8
32
-32
-36
-16
4
-8

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

B0231 Resu!ts.xls, B0231-Smear(1)
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231 Class 2 Interior Area Alpha Smears

.

e

e =

|-

o o

123456 7 8 91011121314151617 18 19 20 21 22 27 28 29 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 50 51 52

w? bs goj/wdp eyde

Location

B beta

——MDC

231 Class 2 Interior Area Beta Smears

ot o e e o]

50

-50
-100

wa bs 0o} /wdp ejeq

2 34567 8 910111213 14151617 18 19 20 21 22 27 28 29 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 50 51 52

1

Location

173 of 265

2/22/2008

B0231 Results.xls, B0231-Smear(1)




Survey Report

Description: HEMATITE Building 231 Class 2 Interior Area Gamma Surveys
Survey Package: B-0231

Survey Date:  11/28/2007
Technician Name: V. Baldwin

Comments: Interior Area Gamma Results
Instrument Manufacturer: Ludlum

Detector Detector Detector
Type SN Cal Due
44-10 12269 9/6/08

Survey Results

Location # Surface*
C

©
SN T ENTITNEO00SEESSNINEOOOSTITNSIOOOSTNISSTON

Meter Meter Cal
Type  Meter SN Due
2350 98638 9/27/08
gamma puR
1-cm 1-m Ave
3.7 34 34
4.1 38 35
36 35
35 34
36 33
3.0 4.0
37 36 35
34 34 3.1
3.8 38 35
34 35 35
3.4 3.1 35
4.0 3.7
34 3.6
3.2 37
4.1 37 39
3.9 35
3.8 3.7
3.8 3.5
3.1 32 3.2
34 3.3
37 3.0
43 43 38
34 3.8 3.2
4.1 3.6 4.0
4.3 4.0 45
3.9 34
4.1 38
35 3.5
35 34
35 3.8
4.0 3.6
38 3.6
34 3.6
38 38 35
3.7 35
46 4.2 35

gamma scan pR

Max
34
4.1

4.4

34

4.1

4.2
4.7

38

4.5

*R= Rofof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, £ = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

B0231 Resuits.xls, B0231-Gamma(1)
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Survey Report

Description:

Survey Date:

Technician Name:
Comments:

Detector
Detector Type SN
43-68 119337

Survey Results

Location # Surface*

S©®NAEWN

3
EEEESEZO0O00ZESEO0O0NOZEEETETZTO0O0OOEZT0OO0OSEZE0OOO

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

B0231 Results.xls, B0231-scan(1)

HEMATITE Building 231 Class 2 Alpha & Beta Scans
Survey Package: B-0231

11/29/2007

M. Chase / V. Baldwin
Interior Area alpha/beta scan data
Instrument Manufacturer: Ludlum

Detector
Area
(cm?)

126

Count
Type
BKG
BKG
BKG

AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN’
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

SCAN
SCAN

Detector  Meter Meter
Cal Due Type Meter SN Cal Due
11/15/08 2360 193667  8/15/08
alpha scan alpha scan
(cpm) (dpm/1006cm?)
Ave Max Ave Max
0
2
0
0.7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 0 -17 -17
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 0 -17 -17
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 1 -17 7
0 0 -17 -17
0 0 -17 -17
0 0 -17 -17
0 1 -17 7
0 1 -7 7
0 1 -17 7
0 0 -17 -17
0 0 -17 -17
0 1 -17 7
0 1 -17 7
0 1 -17 7

176 of 265

Sensitivities
a
BAy

beta scan
(cpm)

Ave
133
130
105

123

140
140
140
110
110
120
120
110 -
120
150
120
140
110
120
120
120
110
110
140
140
110
120
120
140
140
150
110
150
150
140
150

Eff.:
3.3%
9.3%

Max

180
200

200
150
180
180
200
180
200
210
200
200
180
180
200
220
200
210
210
200
150
180
200
220
200
220
180
200
240

240
210

Detector

Width

i (cm)
2 10
beta scan

(dpmi100cm?)
Ave Max
146 489
146 661
146 661
-112 232
-112 489
-26 489
-26 661
-112 489
-26 661
232 746
-26 661
146 661
-112 489
-26 489
-26 661
-26 832
-112 661
-112 746
146 746
146 661 -
-112 232
-26 489
-26 661
146 832
146 661
232 832
-112 489
232 661
232 1,004
146 1,004
232 746

Scan

Speed

(cmis)
5
scan MDC
(dpm/100cm?)

alpha beta
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 © 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017
218 1,017

2/22/2008



B Ave
EE Max

MDC

231 Class 2 Interior Area Alpha Scans

MDC

N Ave
I Max

Location
Location
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15 16 17 18 19 22 27 28 29 31 32 33 34 38 39 40 41 42 45 50 51 52
15 16 17 18 19 22 27 28 29 31 32 33 34 38 39 40 41 42 45 50 51 52

231 Class 2 Interior Area Beta Scans

10 11
10 11

8 9

7

2 3 4
2 3 4 7 8 9

1

j=3 (=] o
5 0 5
1

-

wd bs ggL/wdp eydje

wd bs go1/wdp ejaq
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Survey Report
Description: HEMATITE Building 231 Class 2 Overhead
Survey Date:  12/3/2007 Survey Package: B-0231
Technician Name: D. Schumaker
Comments: Class 2 Overhead Areas
Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area Detector Meter  Meter
Type SN (cmz) Cal Due Meter Type SN Cal Due Sensitivities Eff.:
43-68 119337 126 11/15/08 2360 193667 8/15/08 o 3.3%
By 9.3%
Survey Results Direct Readings :
Count Time Grossa aBKG aMDC Net o Grossp BBKG pMDC Net
Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/100cm?)  (counts) {cpm) (dpm)  (dpm/100cm?)
BKG 60 0 150
BKG 60 2 133
BKG 60 1 135
AVG BKG 1 139
1 OVHD FLDCT 60 2 1 117 24 140 139 474 9
2 OVHD FLDCT 60 0 1 117 -24 142 139 474 26
3 OVHD FLDCT 60 7 1 117 147 162 139 474 197
4 OVHD FLDCT 60 2 1 117 24 190 139 474 438
5 OVHD FLDCT 60 2 1 117 24 190 139 474 438
6 OVHD FLDCT 60 0 1 117 -24 158 139 474 163
7 OVHD FLDCT 60 5 1 117 98 140 139 474 9
8 OVHD FLDCT 60 5 1 117 98 180 139 474 352
9 OVHD FLDCT 60 5 1 117 98 160 139 474 180
10 OVHD FLDCT 60 5 1 117 98 170 139 474 266
1 OVHD FLDCT 60 5 1 117 98 166 139 474 232
12 OVHD FLDCT 60 0 1 117 -24 156 139 474 146
13 OVHD FLDCT 60 4 1 117 73 174 139 474 300
14 OVHD FLDCT 60 2 1 17 24 197 139 474 498
15 OVHD FLDCT 60 3 1 117 49 174 139 474 300
16 OVHD FLDCT 60 2 1 117 24 150 139 474 94
17 OVHD FLDCT 60 2 1 117 24 160 139 474 180
18 OVHD FLDCT 60 2 1 117 24 145 139 474 51
19 OVHD FLDCT 60 4 1 117 73 160 139 474 180
20 OVHD FLDCT 60 3 1 117 49 155 139 474 137

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

178 of 265
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N alpha

231 Class 2 Overhead Alpha Points

Location

N beta

——MDC

231 Class 2 Overhead Beta Points
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Survey Report

Description:

Survey Date:

Technician Name:

Detector Detector
Type SN
43-10-1 103276

HEMATITE Building 231 Class 2 Overhead Area Smears

12/3/2007

D. Schumaker
Comments: Smears from Class 2 Overhead Areas
Instrument Manufacturer: Ludium

Detector Cal
Due
9/21/08

Survey Results

Location# Surface*

1 OVHD
2 OVHD
3 OVHD
4 OVHD
5 OVHD
6 OVHD
7 OVHD
8 OVHD
9 OVHD
10 OVHD
11 OVHD
12 OVHD
13 OVHD
14 OVHD
15 OVHD
16 OVHD
17 OVHD
18 OVHD
19 OVHD
20 OVHD

Count
Type
AVG BKG
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR

Meter
Type
2929

Time
(sec)

Survey Package: B-0231

Meter Cal

Meter SN Due

102001

9/21/08

Gross a. a BKG
(counts) (cpm)

NaN222a2aWONNWONOGOGONDMONO =

0.65
0.65
0.65
0.65
0.65
. 0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

a MDA
(dpm)

17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3

Count Date:

Sensitivities
a
By

Neta
(dpm/100cm?)

1.1
-2.0
4.2
-2.0
4.2
13.6
13.6
4.2
-2.0

12/3/2007

Eff.:
31.9%
25.5%

Gross B
(cpm)

B BKG
(cpm)
40.1
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05

B MDA
(dpm)

Net B
(dpm/100cm?)

4
-8
19
43
-8

-16

4
0
4

43
23

-20

0

31
-4
12

-12
4
39
12

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

B0231 Results.xls, B0231-Smear(2)
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231 Class 2 Overhead Area Alpha Smears
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Survey Report

Description:

Survey Date:
Technician Name:

Detector Type
43-68

Comments:

Detector
SN
119337

Survey Resulits

Location #

CoO~N OdHWwN =

-
(=]

11
12
13
14
15
16
17
18
19
20

Surface*

OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD

OVHD
" OVHD

HEMATITE Building 231 Class 2 Overhead Alpha & Beta Scans
Survey Package: B-0231 ‘

12/3/2007

D. Schumaker
Overhead Area alpha/beta scan data
Instrument Manufacturer: Ludium

Detector
Area
(cm?)

126

Count
Type
BKG
BKG

BKG
AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

SCAN
SCAN

Detector
Cal Due
11/15/08

alpha scan

{cpm)
Ave

0
2
1
1

CODO 0O OO OO0 OCO0OCO0OO0OO O O

Meter

Meter

Type Meter SN Cal Due

2360 193667

8/15/08

alpha scan

{dpm/100cm?)

Max Ave

-24
-24
-24

A A A A A A4 A A Aaa A A aa
.
R

Max

COC O OO0 O OO O OO0 oo o © O

Sensitivities
o
Bry

beta scan
{cpm)

Ave
150
133
135

139

140
130
140
140
120
160
100
120
100
120
110
100
120
120
140
140
170
140

140
140

Eff.:
3.3%
9.3%

Max

220
160
220
240
220
200
160
200
160
240
200
160
240
240
200
200
180
180

200
200

Detector  Scan
Width Speed

i {cm) (cm/s)
2 10 5
beta scan scan MDC

(dpm/100cm?  (dpm/100cm?)

Ave Max alpha beta

261 1,081
9 695 261 1,081
77 180 261 1,081
9 695 261 1,081
9 867 261 1,081
163 695 261 1,081
180 523 261 1,081
-335 180 261 1,081
-163 523 261 1,081
-335 180 261 1,081
-163 867 261 1,081
249 523 261 1,081
-335 180 261 1,081
-163 867 261 1,081
163 867 261 1,081
9 523 261 1,081
9 523 261 1,081
266 352 261 1,081
9 352 261 1,081
9 523 261 1,081
9 523 261 1,081

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | =.Inaccessible,_ OVHD = Overhead Horizontal

B0231 Results.xls, B0231-scan(2)
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| ENERGYSOLUTIONS
0 Survey Package Worksheet for
Hematite Building 231
Package Identification No.: HDP-C0231 | Prepared by: Paul C. Ely
Location: Building 231 Date Prepared: 112812007 _ ——

|| Area Classification: Class 3 Reﬁewe%

Building 231 exterior is a Class 3 area. Survey areas include walls and roof.

Building 231 is a warehouse that was erected in 1996 and is used to store shipping containers and other equipment and
' materials. Refurbishment of radioactive material shipping containers was performed previously in this building. U-235
¢d U-238 are the primary isotopes in this building.

- General Survey Instructions

1. Perform surface scans at a scan speed not to exceed 2-inches per second. Any locations that exceed twice
background must be marked with a felt tip pen or equivalent and the extent of the elevated area recorded.
a. 10% scan of exterior walls and roof for alpha contamination and for alpha plus beta contamination.
2. Perform exposure rate measurement at approximately 1-cm and 100-cm from the surface at each roof measurement
location indicated on attached survey location table. If a reading exceeds twice background, survey surrounding
v area. Notify the ES Project Manager of any exposure rate measurements that exceed twice background.
3. Perform direct alpha and alpha plus beta surface activity measurements, independently, at each measurement
' location provided on attached survey location table and at the highest activity location in marked elevated areas.
4. Collect removable surface activity sample over an area of 100 cm’ in size at each measurement location provided
on attached survey location table. Notify the ES Project Manager if alpha or beta results exceed 800 dpm/100 cm’.

184 of 265
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Survey Package Worksheetﬁ-COBl (cont’d)

 Special Instnictiohs

Source check instrumentation to Th-230 for alpha, Tc-99 for beta, and Cs-

137 for gamma measurements.

Use gas proportional detector model numbers 43-68, 43-106 or equivalent
detector as approved by the RSO for total surface activity surveys.

The MDC for total alpha and beta activity measurements shall be less than

1,000 dpm/100 cm’.

Perform a minimum of three one-mmute field backgrounds usmg the
plastic shield on the survey surface prior to survey.

Record maximum and average scan measurement results, in cpm, for each

Measurement and sampling locations are based on random-location
selection. If any location is inaccessible, offset the measurement location
to the nearest usable location and document the x and y coordinates for the
location used.

Nonfy the ES Project Manager of locations that exceed 5,000 dpm/100
cm?’ total alpha or beta surface activity.

Notify the ES Project Manager of any exposure rate measurements that
exceed twice background at 1-cm. _

Attach photographic records if available and provide descriptive

- scan area. comments for each image under Survey Comments.
a Survey Performance -
D Qofew: G - _ . . | a&p
Software — Headers (if needed) l-cm 100-cm amm o &
O ' v : General Description | Exposure | Exposure I;?;:la g::x GScan a Izﬁf; %u;;t Smears/
N 4 5 6 : Rate Rate P ~Samples
' ‘Hematite Building 231 Class 2 Areas
Hematite Bldg 231 | ROOF | B0231 Roof 10% L —1 v |
Hematite Bldg 231 | EXTRIOR | B0231 | Exterior Wall 10% v e

"Rev. 1

" Page2of3



g e SuweyPackaggWorkshwﬁP-COZSI (cont’d)

- Survey Comments

1‘;@_5%»,-@? Ponts pw reof (¥ 7,94 U—” ‘weve i \M_zcess-'éle VC mersaveme]s we ve

%zejs(aml voof '$u,'w€o.‘ce)'. PosvTs vel aCa,'chJ Yo Me_é.yes'/' proof aveol as»#'ABﬁ%ﬂ-{A' o 1{-/;4— .

Seve rot om e xTe vipw ., #2, was Imccessié/c duc T e[e_cTV"chl'Mgs

elesaym‘uf as EI A

&cc»fasi'alvem of s vvey poin]. Fuyyey ot velscafed 7o avpid lives aud

$9C Jp 98|

Package Review

’.Surveyor(s) D 5CLtuLlMdéeV‘ 5 D §hlﬂ/€77‘- '

Date Package Completed. l pr / [7/ /ﬁ 00 7

Package Reviewed by and Date: ﬁé ,ég C_Y,,_ZZ, /2/&7/2007

Rev.l1

Page 3 of 3



Survey Package C-0231
Building 231 Class 3 Roof

X (Max): 60

Y (Max): 140

RANDOM LOCATIONS SORTED

Survey
Point X (ft)

10 1
13 7
17 8

19 9

12 10
3 _ 14
6 18
20 25
16 27
7 31
15 -39
5 41
4 43
9 43
18 : 47
8 49
11 50
1 54
2 56
1[4( 59

| |
! i
187 of 265

Survey Point Locations.xls, C-0231 Roof

1] 20 #
i 104 I

.

feet
feet

Survey Location
Y (ft)

38
72
6
28
59
124
58
90
75
57
77
85
80
115
42
55
55
61

1/10/2008



?(North:South)
0

feet maximum

10

13

12

LS N

19

17

20

16 ®

i
»

18

11

14

X (East:West) 60 feet maximum

Building1%c]f,28?ass 3, Roof



Survey Package C-0231
Building 231 Class 3 Exterior Walls

‘ X (East:West) 400 feet

Y (North:South) 24 feet
RANDOM LOCATIONS SORTED

Survey Survey Location
Point X (ft) Y (ft)

19 46 7

4 54 6

11 66 3
20 73 23

15 74 5

8 83 4

2 151 22

17 163 15

12 173 8
14 216 19

5 225 21

7 244 17

6 250 13

10 250 13

1 251 21

18 260 2

9 303 7

3 345 23

in

. : 13 . 365 17
0 : 16 z 381 0

Wall locations start a SW Corner at ground level. X
indicates the distance around the building
clockwise and Y indicates the elevation above
ground. :

. i §
0 ‘ 5 ‘\‘

189 of 265
Survey Point Locations.xls, C-0231 Ext Walls 2/22/2008
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- Survey Progress Tracking Sheet

Survey Package C-0231 Complete: é é: ; (2 2 % Date: /2 / ¢ /p 7
Building 231 Class 3 Name P 7
Scans 4 Fixed Readings Smear
gamma uR alpha cpm beta cpm Survey gamma uR alpha beta alpha beta
Ave Max Ave Max Ave Max ﬂnt Loc. 1-cm 1-m .cpm cpm cpm cpm
BKG |OW 1 112
BKG |OW 0 124
: BKG |OW 3 109
0 1 110 160 1 oW 6 127 0 31
na na na na 2 oW | na na na na
0 1 130 170 3 oW 3 136 0 29
0 3 120 160 4 ow 1 123 0 42
0 1 120 180 5 oW 3 132 0 39
0 2 120 160 6 oW 2 114 1 47
0 1 120 180 7 oW 1 146 0 32
0 2 120 180 8 oW 4 140 na na
c_c; 0 1 120 140 9 oW 3 150 0 51
o 0 2 120 160 10 |OW 2 114 2 39
o 0 1 120 160 11 ow 2 128 0 45
g 0 3 129 150 12 ow 3 126 0 30
o 0 3 120 180 13 |[OW 7 152 1 . 37
0 3 130 160 14 ow 4 133 1 43
-0 3 130 150 15 |OW 3 134 1 44
0 3 120 180 16 |OW 6 142 1 41
0 3 109 119 17 |OW 2 124 1 41
0 1 120 160 18 |OW 0 121 0 34
0 1 120 160 19 |OW 2 124 0 32
0 2 110 140 20 |OW 5 130 0 43
0 1 100 160 2A | OW| offset 16' west 2 136 1 39
BKG R 2 130
BKG | R 1 - 139
BKG | R 1 144
4.0 5.6 0 1 240 280 1 R 3.5 4.0 16 197 2 33
na na 0 240 300 2 R 4.6 4.6 4 225 1 52
na na 3 R | na na na na
3.2 4.0 0 1 180 280 4 R 4.0 4.0 5 228 2 43
na na 0 1 160 245 5 R 4.3 4.3 7 242 3 43

C0231 Results.xls, C0231-RAW
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Survey Progress Tracking Sheet
Survey Package C-0231

compise: A0t S

Date: /o2/¢ SO

Building 231 Class 3 Name /
Scans Fixed Readings Smear
gamma uR alpha cpm beta cpm Survey gamma pR alpha | beta alpha beta
Ave Max Ave Max Ave Max Point Loc. 1-cm 1-m cpm cpm cpm cpm
na na 0 1. 200 280 6 R 4.5 4.0 8 178 0 44
na na 0 1 220 280 7 R 4.0 4.0 3 208 5 56
3.2 4.0 0 1 240 280 8 R 4.0 4.6 7 163 2 39
na na 9 R | na na na na
na na 0 1 220 280 10 R 4.8 4.8 5 209 1 41
na na 0 M 240 280 11 R 4.0 4.6 8 207 4 4
na na 0 1 220 280 12 R 4.0 4.0 11 198 4 43
na na 0 1 200 215 13 R 4.5 4.1 6 202 4 42
na na 14 R | na na na na
na na 0 1 160 280 15 R 3.8 4.5 9 210 4 40
na na 0 1 240 280 16 R 4.0 4.2 9 202 4 49
na na 0 1 220 300 17 R 5.0 5.4 7 195 2 46
na na 0 1 220 280 18 R 4.5 4.7 12 206 1 45
na na 0 1 200 260 19 R 4.2 4.7 10 195 1 38
na na 0 1 200 280 20 R 4.0 4.4 5 210 3 54
BKG 0 150
BKG 2 133
BKG 1 135
0 1 180 220 3A R Offset 17 185 1 46
0 1 180 240 9A R Offset 5 221 3 48
0 1 180 240 14A R Offset 8 190 5 42
*R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Walll, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0231 Results.xls, C0231-RAW
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Survey Report

Description:
Survey Date:
Technician Name:
Comments:

Detector  Detector

Type
43-68

SN
095522

HEMATITE Building 231 Class 3 Outside Walls

11/29/2007

D. Schumaker / D. Shifflett
Class 3 Outside Wall Areas
Instrument Manufacturer: Ludlum

Detector

Area
(cm’)
126

Survey Results

Location # Surface*

T 3N O s W

- -
w N

14
15
16
17
18
19
20
2A

ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow

Count
Type
BKG
BKG
BKG

AVG BKG

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

Detector

Cal Due Meter Type

9/11/08

2350

Direct Readings

Time
(sec)
60
60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Gross a

Meter
SN
126172

a BKG

(counts) (cpm)
1

=1
a @

NAONONOOWA-RAR NWNRNWREADNWa W

0
3
13
1.3
1.3
13
13
1.3
13
13
1.3
13
1.3
1.3
1.3
1.3
13
13
13
1.3
1.3
1.3

13
1.3

Survey Package: C-0231

Meter
Cal Due
9/27/08

aMDC
(dpm)

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50

Sensitivities
a
pry

Neta
(dpm/100cm?)

41

15
-3
15

-3
24
15

15
50
24
15
41

-1
6
33
6

Eff.:
9.0%
9.3%

Gross B
(counts)

127
na
136
123
132
114
146
140
150
114
128
126
152
133
134
142
124
121
124

130
136

BBKG P MDC
(cpm})
112
124
109
115
115 431
115 431
15 431
115 431
15 431
15 431
15 431
15 431
115 431
115 431
115 431
115 431
115 431
15 431
115 431
115 431
115 431
115 431
115 431
115 431
115 431

Net B

(dpm)  (dpm/100cm?)

103
180
69
146
-9
266
215
300
-9
112
94
317
154
163
232
77
51
77
129
180

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0231 Results.xis, C0231-a,b(1)
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Survey Report
Description: HEMATITE Building 231 Class 3 Outside Wall Smears
Survey Date:  11/29/2007 Survey Package: C-0231
Technician Name: M. Chase/ V. Baldwin
Comments: Smears from Class 3 Outside Walls

Instrument Manufacturer: Ludlum Count Date:  12/1/2007 12/3/2007
Detector  Detector Detector Cal Meter Meter Cal
Type SN Due Type  Meter SN Due Sensitivities Eff.:
43-10-1 103276 9/21/08 2929 102001  9/21/08 [+ 31.9%
Bly 25.5%
Survey Results .
Count Time Grossa aBKG o MDA Neta Grossp BBKG B MDA Netp
Location # Surface* Type (sec) {counts) (cpm) (dpm)  (dpm/100cm?) (cpm) (cpm) (dpm)  (dpm/100cm?)
AVG BKG 0.20 45.7
1 ow SMEAR 60 0 0.2 13.5 -0.6 31 45.7 100 -58
2 ow SMEAR 60 na 0.2 13.5 - na 45.7 100 -
3 ow SMEAR 60 0 0.2 13.5 -0.6 29 45.7 100 -65
4 ow SMEAR 60 0 0.2 13.5 -0.6 42 45.7 100 -15
5 ow SMEAR 60 0 0.2 13.5 -0.6 39 45.7 100 -26
6 ow SMEAR 60 1 0.2 13.5 25 47 45.7 100 5
7 ow SMEAR 60 0 0.2 13.5 -0.6 32 45.7 100 -54
8 ow SMEAR 60 na 0.2 13.5 - na 45.7 100 -
9 ow SMEAR 60 0 0.2 13.5 -0.6 51 457 100 21
10 ow SMEAR 60 2 0.2 13.5 5.6 39 457 100 -26
11 ow SMEAR 60 0 0.2 13.5 -0.6 45 457 100 -3
12 ow SMEAR 60 0 0.2 13.5 -0.6 30 457 100 -62
13 ow SMEAR 60 1 0.2 13.5 2.5 37 45.7 100 -34
14 ow SMEAR 60 1 0.2 13.5 2.5 43 45.7 100 -11
15 ow SMEAR 60 1 0.2 13.5 25 44 45.7 100 -7
16 ow SMEAR 60 1 0.2 13.5 25 41 45.7 100 -18
17 ow SMEAR 60 1 0.2 13.5 25 41 45.7 100 -18
18 ow SMEAR 60 0 0.2 13.5 -0.6 34 45.7 100 -46
19 ow SMEAR 60 0 0.2 13.5 -0.6 32 45.7 100 -54
20 ow SMEAR 60 0 0.2 13.5 -0.6 43 45.7 100 -11
2A ow SMEAR 60 1 0.65 17.3 1.1 39 40.05 95 -4
0 * R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report

Detector Type
43-68

Survey Results

Location #

COEND A WN -

-
(=]

11
12
13
14
15
16
17
18
19
20
2A

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

Description:
Survey Date:
Technician Name:
Comments:

Detector
SN
095522

Surface*

ow
ow
oW
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
oW
ow

C0231 Results.xls, C0231-scan(1)

HEMATITE Building 231 Class 3 Outside Wall Alpha & Beta Scans
Survey Package: C-0231
D. Schumaker / D. Shifflett

Outside Wall alpha/beta scan data
instrument Manufacturer: Ludlum

11/29/2007

Detector
Area
(cm?)

126

Count
Type
BKG
BKG
BKG

AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

Detector  Meter Meter
Cal Due Type Meter SN Cal Due
9/11/08 2350 126172 9/27/08
alpha scan alpha scan
(cpm) (dpm/100cm?)
Ave Max Ave Max

1

0

3
1.3

0 -1 -3
na na

0 1 -11 -3
0 3 -1 15
0 1 -1 -3
0 2 -1 6
0 1 -11 -3
0 2 -11 6
0 1 -1 -3
0 2 -1 6
0 1 -1 -3
0 3 -1 15
0 3 -1 15
0 3 -11 15
0 3 -11 15
0 3 -1 15
0 3 -11 15
0 1 -11 -3
0 1 -11 -3
0 2 -1 6
0 1 -11 -3
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Sensitivities
o
Bi

beta scan
(cpm)

Ave
112
124
109

115

110
na
130
120
120
120
120
120
120
120
120
129
120
130
130
120
109
120
120
110
100

Eff.:
9.0%
9.3%

Max

160
na
170
160
180
160
180
180
140
160
160
150
180
160
150
180
119
160
160
140
160

Detector
Width
i {cm)
2 10

beta scan

(dpmi100cm?)
Ave Max
-43 386
129 472
43 386
43 558
43 386
43 558
43 558
43 215
43 386
43 386
120 300
43 558
129 386
129 300
43 558

-51 34

43 386
43 386
-43 215
-129 386

Scan

Speed

(cm/s)
5
scan MDC

(dpm/106cm?)

alpha beta
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
107 984
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Survey Report
Description: HEMATITE Building 231 Class 3 Roof (1)
Survey Date:  11/29/2007 Survey Package: C-0231
Technician Name: D. Schumaker/ V. Baldwin / D. Shifflett
Comments: Class 3 Roof
Instrument Manufacturer: Ludlum

Detector
Detector Detector Area Detector Meter  Meter
Type SN (cm?) Cal Due Meter Type SN Cal Due Sensitivities Eff.:
43-68 095522 126 9/11/08 2350 126172  9/27/08 [ 9.0%
Bly 9.3%
Survey Results Direct Readings
Count Time Grossa aBKG aMDC Neta Grossp BBKG B MDC Net p
Location # Surface* Type (sec) (counts) (cpm)  (dpm) (dpm/100cm?®)  (counts) (cpm) (dpm)  (dpm/100cm?)
BKG 60 2 ’ 130
BKG 60 1 139
BKG 60 1 144
AVG BKG ' 13 138
1 R FLDCT 60 16 1.3 50 130 197 138 472 506
2 R FLDCT 60 4 1.3 50 24 225 138 472 746
R FLDCT 60 na 1.3 50 - na 138 472 -
4 R FLDCT 60 5 1.3 50 33 228 138 472 772
5 R FLDCT 60 7 1.3 50 50 242 138 472 892
6 R FLDCT 60 8 1.3 50 59 178 138 472 343
7 R FLDCT 60 3 13 50 15 208 138 472 601
8 R FLDCT 60 7 1.3 50 50 163 138 472 215
R FLDCT 60 na 13 50 . - na 138 472 -
10 R FLDCT 60 5 1.3 50 33 209 138 472 609
11 R FLDCT 60 8 1.3 50 59 207 138 472 592
12 R FLDCT 60 11 1.3 50 86 198 138 472 515
13 R FLDCT 60 6 1.3 50 Ly 202 138 472 549
R FLDCT 60 na 13 50 - na 138 472 -
15 R FLDCT 60 9 13 50 68 210 138 472 618
16 R FLDCT 60 9 1.3 50 68 202 138 472 549
17 R FLDCT 60 7 13 50 50 195 138 472 489
18 R FLDCT 60 2 13 50 94 206 138 472 583
19 R FLDCT 60 4] 1.3 50 77 195 138 472 489
20 R FLDCT 60 5 1.3 50 33 210 138 472 618

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report

Description: HEMATITE Building 231 Class 3 Roof Smears Survey Package: C-0231
Survey Date:  11/29/2007 12/3/2007
. Technician Name: M. Chase / V. Baldwin
Comments: Smears from Class 3 Roof
Instrument Manufacturer: Ludlum Count Date: 11/29/2007 12/3/2007
Detector Detector Detector Cal Meter Meter Cal '
Type SN Due Type Meter SN Due Sensitivities Eff.:
43-10-1 103276 9/21/08 2929 102001 9/21/08 o 31.9%
By 25.5%
Survey Results
Count Time Grossa aBKG o«MDA Neta Grossp BBKG B MDA Net
Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpml100cmz) (cpm) (cpm) (dpm) (dpml100cm2)
AVG BKG 0.75 56.1 .
1 R SMEAR 60 2 Q.75 179 39 33 56.1 110 91
2 R SMEAR 60 1 0.75 17.9 0.8 52 56.1 110 -16
3 R SMEAR 60 0 0.75 17.9 -2.4 0 56.1 110 -220
4 R SMEAR 60 2 0.75 17.9 39 43 56.1 110 -51
5 R SMEAR 60 3 0.75 17.9 71 43 56.1 110 -51
6 R SMEAR 60 0 0.75 17.9 -2.4 44 56.1 110 47
7 R SMEAR 60 5 0.75 17.9 133 56 56.1 110 0
8 R SMEAR 60 2 0.75 17.9 39 39 56.1 110 -67
9 R SMEAR 60 0 0.75 17.9 2.4 0 56.1 110 -220
10 R SMEAR 60 1 0.75 17.9 0.8 41 56.1 110 -59
11 R SMEAR 60 4 0.75 17.9 10.2 41 56.1 110 -59
12 R SMEAR 60 4 0.75 17.9 10.2 43 56.1 110 -51
13 R SMEAR 60 4 0.75 17.9 10.2 42 56.1 110 -55
14 R SMEAR 60 0 0.75 17.9 -2.4 0 56.1 110 -220
15 R SMEAR 60 4 0.75 17.9 10.2 40 56.1 110 -63
16 R SMEAR 60 4 0.75 17.9 10.2 49 56.1 110 -28
17 R SMEAR 60 2 0.75 17.9 3.9 46 56.1 110 -40
18 R SMEAR 60 1 0.75 17.9 0.8 45 56.1 110 -44
19 R SMEAR 60 1 0.75 179 08 38 56.1 110 -71
20 R SMEAR 60 3 0.75 17.9 71 54 56.1 110 -8
3A R SMEAR 60 1 0.65 17.3 1.1 46 40.05 95 23
9A R SMEAR 60 3 0.65 17.3 7.4 48 40.05 95 31
0 14A R SMEAR 60 5 0.65 17.3 13.6 42 40.05 95 8
* R =Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report
Description: HEMATITE Building 231 Class 3 Roof Gamma Surveys
Survey Date:  11/29/2007 Survey Package: C-0231
Technician Name: D. Shifflett
Comments: Roof Area Gamma Results
Instrument Manufacturer: Ludlum

Detector Detector Detector Meter Meter Cal
Type SN Cal Due Type Meter SN Due
44-10 12269 9/6/08 2350 98638 9/27/08
Survey Results
gamma pR** gamma scan pR**
Location # Location* 1-cm 1-m Ave Max
1 R 35 4 4 5.6
2 R 4.6 4.6 na na
3 R na na na na
4 R 4 4 3.2 4
5 R 4.3 4.3 na na
6 R 4.5 4 na na
7 R 4 4 na na
8 R 4 46 3.2 4
9 R na na na na
10 R 48 4.8 na na
11 R 4 4.6 na na
12 R 4 4 na na
13 R 4.5 4.1 na na
14 R na na na na
15 R 3.8 4.5 na na
16 R 4 4.2 na na
17 R 5 5.4 na na
18 R 4.5 4.7 na na
19 R 4.2 4.7 na na
20 R 4 4.4 na na
* R = Roof, INT = Interior, OW = QOutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
** na indicates measurements not taken for this location .
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Survey Report

Description:

Survey Date:

Technician Name:
Comments:

Detector
Detector Type SN
43-68 095522

Survey Results

Location # Surface*

TN RN 2

N N Y
~N O W N

-
[o-]

©
DAODANVADANDDAODD OVOINDDAIDAAD

20

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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HEMATITE Building 231 Class 3 Roof Alpha & Beta Scans (1)
Survey Package: C-0231
V. Baldwin / D. Schumaker
Roof alpha/beta scan data
Instrument Manufacturer: Ludlum

11/29/2007

Detector
Area

(cm®)
126

Count
Type
BKG
BKG

BKG
AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

Detector
Cal Due
9/11/08

alpha scan

(cpm)
Ave
2
1
1

13

O 00O O 00O Oo0OCOOC OO0 OO

Meter

Type Meter SN Cal Due
2350 126172 9/27/08

Meter

alpha scan

(dpm/100cm?)

Max Ave

-1
-11
-1
11
-1
11
-11
-1
-1
-1
11
-1
-11
-11
-11
-11
-11

PR G QU (T (U GO QT U (T G (I G G G (Y
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Max

Sensitivities
o

BA

beta scan
(cpm)

Ave
130
139
144

138

240
240
180
160
200
220
240
220
240
220
200
160
240
220
220
200

200

Eff.:
9.0%
9.3%

Max

280
300
280
245
280
280
280
280
280
280
215
280
280
300
280
260
280

Detector
Width
i {cm)
2 10
beta scan

(dpm/100cm?)
Ave Max
875 1,218
875 1,390
360 1,218
189 918
532 1,218
704 1,218
875 1,218
704 1,218
875 1,218
704 1,218
532 661
189 1,218
875 1,218
704 1,390
704 1,218
532 1,047
532 1,218

Scan

Speed

(cmi/s)

5
scan MDC

(dpm/100cm?)
alpha beta
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077
107 1,077

2/22/2008



B Max

MDC

EEE Ave

231 Class 3 Roof Alpha Scans (1)

120
100 +-

o O O O
© © < N

wo bs goL/wdp eydje

2/22/2008

MDC

I Ave
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Location
Location

231 Class 3 Roof Beta Scans (1)
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Survey Report

Description: HEMATITE Building 231 Class 3 Roof (2)
Survey Date:  12/3/2007 Survey Package: C-0231
Technician Name: D. Schumaker
Comments: Class 3 Roof

Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area
Type SN (cm?)
43-68 119337 126

Survey Results
Count
Type
BKG
BKG
BKG
AVG BKG
FLDCT
FLDCT

FLDCT

Location # Surface*

3A R
9A R
14A R

Detector Meter Meter
Cal Due Meter Type SN Cal Due Sensitivities
11/15/08 2360 193667  8/15/08 o
By
Direct Readings
Time  Grossa oBKG aMDC Neta
(sec) (counts) (cpm)  (dpm) (dpm/1 00cm2)
6! 0
60 2
60 1
1
60 17 1 117 391
60 5 1 17 98
60 8 1 117 171

Eff.:
3.3%
9.3%
Gross PBBKG pBMDC
(counts)  (cpm) (dpm)
150
133
135
139
185 139 474
221 139 474
190 139 474

Net B
(dpm/100cm?)

395
704
438

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

231 Class 3 Roof Alpha Points (2)

I alpha
——MDC

alpha dpm/100 sq cm

- o —

beta dpm/100 sq

3A

9A 14A
Location
231 Class 3 Roof Beta Points (2) I beta
—e—MDC

9A
Location

14A
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Survey Report

Sensitivities

o
Bry

beta scan
(cpm)

Ave
150
133
135

139

180
180

Description: HEMATITE Building 231 Class 3 Roof Alpha & Beta Scans (2)
Survey Date:  12/3/2007 Survey Package: C-0231
Technician Name: D. Schumaker
Comments: Roof alpha/beta scan data
Instrument Manufacturer: Ludlum
Detector
Detector Area Detector  Meter Meter
Detector Type SN (cmz) Cal Due Type Meter SN Cal Due
43-68 119337 126 11/15/08 2360 193667  8/15/08
alpha scan alpha scan
Survey Results (cpm) (dpm/100cm?)
Count
Location # Surface* Type Ave Max Ave Max

BKG 0
BKG 2
BKG 1
AVG BKG 1

3A R SCAN 0 1 -24 0

9A R SCAN 0 1 -24 0

14A R SCAN 0 1 -24 0

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

180

Eff.:
3.3%
9.3%

Max

220
240
240

Detector
Width
i (cm)

2 10
beta scan
(dpm/100cm?)
Ave Max
352 695
352 867
352 867

Scan
Speed
(cm/s)
5
scan MDC
(dpm/100cm?)
alpha beta
261 1,081
261 1,081
261 1,081
261 1,081

I Ave
231 Class 3 Roof Alpha Scans (2) —ax
MDC
300 T T
1 1
250 = '
£ 1 !
o 1 |
200 . :
3 I |
L 3
8 150 :
- 1
E 100 ’
° 3
© 1
& 50 :
© iy
0
-50
3A 9A 14A
Location
N Ave
231 Class 3 Roof Beta Scans (2) R
MDC
1,200
1,000
£
o
g 800
(=3
S 600
=
s
s 400
@
2

200

3A

9A

Location

14A
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ENERGYSOLUTIONS
Survey Package Worksheet for

Hematite Building 110 -
Package Identification No.: HDP-C0110 Prepared by: Paul C. Ely
Location: Building 110 Date Prepared: 11/28/2007
: : : ,/—\ i
Area Classification: Class 3 ReﬁewW

‘ T 7~

Area Description

‘Building 110 is a non-impacted area, but it is being characterized as a Class 3 area. Survey areas include floor, walls,
"Il -ceiling, drains, sumps, roof and overhead horizontal surfaces and vent ducts excluding partitions, equipment and

furniture.

Hlstorlcal Informatlon

Building 110 is the Pedestrian Entrance/Ofﬁce Bulldmg The bulldmg was bullt in 1970 and serves as the pedestrian
entrance to the plant. The building currently has a security station at the entrance, several offices, a conference room,
and a kitchen. As per historical documents, no work with radioactive or chemical compounds occurred in this building.

" General Survey Instructions =

1. Perform surface scans at a scan speed not to exceed 2-inches per second. Any locations that exceed twice
background must be marked with a felt tip pen or equivalent and the extent of the elevated area recorded.
a. 10% scan of floor and lower wall for alpha contamination and for alpha plus beta contamination.

b. 10% scan of upper wall, and ceiling surfaces for alpha contamination and for alpha plus beta

contamination.
c. Perform independent gamma and alpha plus beta scans of pits and drains for activity above twice
background.

d. 10% scan of overhead horizontal surfaces for alpha contamination and for alpha plus beta contamination.
e. Scan of vent duct for alpha contamination and for alpha plus beta contamination at accessible locations
marked with a felt tip pen or equivalent during a walkdown performed prior to the survey.
: f. 10% scan of exterior walls and roof for alpha contamination and for alpha plus beta contamination.
2. Perform exposure rate measurement at 1-cm and 100-cm from the surface at each floor measurement location
- provided on survey maps. If a reading exceeds twice background, survey surroundmg area. Notify the ES Project
. Manager of any exposure rate measurements that exceed twice background.
3. Perform direct alpha and alpha plus beta surface activity measurements, independently, at each measurement
> location provided on survey maps and at the highest activity locatxon in marked elevated areas.
_ . Collect removable surface activity sample over an area of 100 cm’ in size at each measurement location prov1ded
on survey maps (attached). Notify the ES Project Manager if alpha or beta results exceed 500 dpm/100 cm’.
5. Collect one sediment samples if material is available from a pre-selected floor drain based on activity level.
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Survey Package Worksheetg-cono (coht’d)

Special Instructions |

e Source check instrumentation to Th-230 for alpha, Tc-99 for beta, and Cs- || o
137 for gamma measurements. ‘
e Use gas proportional detector model numbers 43-68, 43-106 or equivalent
detector as approved by the RSO for total surface activity surveys. .

e The MDC for total'alpha and beta activity measurements shall be less than
1,000 dpm/100 cm’.

¢ - Perform a minimum of three one-minute field backgrounds usmg the
plastic shield on the survey surface prior to survey.

e Record maximum and average scan measurement results, in cpm, for each

If any measurement and sampling location is inaccessible, offset the
measurement location to the nearest usable location and document the x
and y coordinates for the location used. '
Notify the ES Project Manager of locations that exceed 5,000 dpm/100
cm’ total alpha or beta surface activity.
¢ Notify the ES Project Manager of any exposure rate measurements that .
exceed twice background at 1-cm.
e  Attach photographic records if available and provide descriptive
comments for each image under Survey Comments.

scan area.
_ Survey Performance
t(.)o Software — Headers (if needed) - 1-cm 100-cm Alpha - Beta | Gamma Direct Direct &P
= ' General Description | Exposure | Exposure Scan Scan Scan Aloha Beta Smears/ -
N 4 5 6 Rate Rate : P Samples
S ‘Hematite Building 110 Class 3 Areas
Hematite Bldg 110 | - FLOOR | C0110 Floor 10% v ezl B s i~
Hematite Bldg 110 | L. WALL | C0110 Lower Wall 10% L— L—1T (—T L—
. CLNG + Ceiling & Upper Wall -
Hematite Bldg 1 10 U. WALL Co110 10% L1 L L— b—-———.
. | Overhead Horizontal —-1 20 20
Hematite Bldg 110 | OVHD | CO0110 Surfaces 10% L L—1
15 15
Hematite Bldg 110 [ DUCT C0110 Vent Duct ] —— L1
Hematite Bldg 110 | ROOF C0110 Roof 10% ] | T e
|| Hematite Bidg 110.| EXTRIOR | CO110 | Exterior Wall 10% L | T e
. - : Drains, Open Grating / —
Hematite Bldg 110 | DRAINS | A0110 & Bping ]
: Rev.1 - Page 2 of 3



e : oo . Survey Package WorksheegP-CMlO (cont’d) !

Survey Comments

¢oz 1P 01

Package Review

oo D Shumaber , Vo Poeldusin, M. Chese, 5. tolidey . ShHleT”
Date Package Completed: ] 2/17/ / 200 -7 : S . _

Package Reviewed by and Date: W& ke, 12 /27 /2007

| Rev.1 A v ' _ ; o ' " Page3of 3



Survey Package C-0110
Building 110 Class 3 Exterior Walls

‘D X (East:West) 317 feet
Y (North:South) 10 . feet
Survey Survey Location
Point X (ft) Y (ft)
1 272 2
2 304 - 7

3 163 4

4 190 4

5 170 7

6 98 3

7 93 10

8 135 10

9 250 6

10 308 8

11 126 2
12 193 2
13 216 8
14 148 9
15 288 3
16 158 5
17 19 6
18 298 8
19 263 2
0 20 23 8

Waill locations start a SW Corner at ground level.
X indicates the distance around the building
clockwise and Y indicates the elevation above
ground.
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Building 110 Class 3 Roof

0 X (East:West) 108 feet

- Y {North:South) 50 feet
RANDOM LOCATIONS SORTED

Survey Survey Location

Point X (ft) Y (ft)
29 ‘ 3 13
32 6 14.
31 6 20
30 7 22
10 12 27
35 13 26
8 19 27
5 20 24
34 23 17
13 25 16
15 28 15
24 29 6
16 44 8
6 44 25
25 47 14
23 67 39
21 70 24
28 73 22
2 77 25

. . 14 5 78 11 .
0 B - 17 = 79 41 7
1 84 .13
18 85 47
27 86 50
26 89 44
3 89 47
4 91 45
7 91 47
33 93 5
19 95 43
12 98 6
9 100 37
22 101 14
20 103 42
36 105 3
11 107 2
212 of 265
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Survey Package C-0110
Building 110 Class 3

0 Location No 29

Location # 2 5 Floor=10
N. Wall =1
E. Wall=2
S.Wall=3
W.Wall=4
Ceiling=35
Survey Location
Location No Description Loc# Loc#2 Point
1 Office 1 24 3 1
2 Hall 1 23 4 2
3 Office 2 16 2 3
4 Office 3 7 3 4
5 Office 4 15 3 5
6 Office 5 13 0 6
7 Office 6 3 1 7
8 Hall 2 7 4 8
9 Office 7 10 2 9
10 Men's 21 3 10
11 Men's Entry 8 4 11
12 Janitor 23 1 12
13 Women's 6 4 13
14 Women's Entry 26 4 14
0 15 Kitchenette - 10 2 15
16 Office 8C 15 4 16
17 Office 8B 21 0 17
18 Office 8A 7 4 18
19 Closet-1 27 4 19
20 Closet-2 27 2 20
21 Conference Rm 14 1 21
22 Meridan Rm 20 4 22
23 Mechanical Rm 16 5 23
24 MDNR 9 4 24
25 Office 9B 14 2 25
26 Office 9A 1 4 26
27 Closet-3 28 2 27
28 Restroom 7 4 28
29 Entry Rm 26 2 29
8 1 30
3 3 31
4 2 32
17 3 33
16 4 34
3 0 35
7 0 36
17 3 37
20 4 38
11 4 39
" 10 3 40
214 of 265
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Survey Progress Tracking Sheet

"Survey Package C-0110 Complete: M% Date: /¢ /07
Building 110 Class 3 Name /4
Scans Fixed Readings Smear

__gamma alpha beta Survey gamma alpha | beta
Ave Max Ave | Max | Ave | Max goint Loc.* i-cm 1-m alpha beta cpm cpm

BKG | R 3 137

BKG R 2 163

BKG R 3 167
3.8 5.2 10 48 220 | 247 1 R 4.3 4.2 8 261 0 49
2 R 4.5 4.6 10 309 2 32
3 R 5.3 5.4 6 262 1 39
4 R 5.9 5.2 2 240 2 46
5 R | na na na na na na
6 R 4.2 4.5 9 218 0 39
7 R 5.0 5.3 4 . 236 3 45
8 R [ na na na ‘na na na
N 9 R 5.5 5.5 13 273 2 29
o 10 R | na na na na ha na
o, 11 R 4.7 4.5 7 246 0 47
g 12 R 4.7 4.9 9 224 1 48
3,1 13 R 4.5 4.1 6 230 2 43
14 R 4.9 4.4 9 210 1 39
15 R 4.0 4.5 15 276 3 64
16 R 4.3 4.9 4 205 0 42
17 R 5.1 5.2 8 267 0 47
18 R 5.0 5.6 12 254 1 44
19 R 5.9 5.6 12 239 1 50
20 R 5.3 5.9 7 281 0 50
21 R 41 4.9 37 210 1 34
22 R 5.0 2.3 11 296 0 37
23 R 4.7 5 8 251 0 30
24 R 3.9 4.4 8 213 1 54
25 R 4.3 4.5 10 265 0 45
26 R 5.3 5 3 244 - 2 33
27 R 5.3 4.9 4 242 1 44
28 R 4.4 4.8 6 300 2 31
29 R 4.2 4.7 7 - 203 1 55
30 R 4.8 4.5 9 253 0 48

C0110 Results.xls, C0110-RAW

12/6/2007



Survey Progress Tracking Sheet

Survey Package C-0110

Date: /}/ A /0 7

Building 110 Class 3 Name /.
Scans Fixed Readings Smear
__gamma alpha beta Survey gamma alpha | beta
Ave Max Ave | Max | Ave | Max | Point Loc.* 1-cm 1-m alpha | beta cpm | cpm
' 31 R 4.1 4.4 12 261 1 48
32 R 4.1 4.5 5 204 1 49
33 R 4.5 4.9 7 218 0 47
34 R 4.2 4.3 3 254 2 35
35 R 1 na na na na na na
36 R 5.2 4.7 11 262 3 51
BKG 3 137
BKG 2 163
BKG 3 167
0 10 12 | 250. 1 VD 10 256 0 44
N 2 VD 12 250 0 35
~ 3 - VD 23 260 0 33
= 4 VD 17 270 0 42
3 5 VD 4 148 0 36
L 6 VD 16 187 0 41
7 VD 18 198 0 38
8 VD 15 211 1 38
9 VD 11 201 0 36
10 VD 6 147 2 43
11 VD 10 212 0 40
12 VD 9 210 0 50
13 VD 15 209 0 42
14 VD 14 211 2 42
15 VD 10 240 0 36
10 288 BKG
6 268 BKG | PRE 0.3 148
3 245 BKG | POST 2 140
1 4 190 | 222 1 ow 12 120 0 44
0 4 190 | 222 2 ow 7 131 2 44
0 8 450 | 510 3 ow 4 308 0 42
0 10 350 | 400 4 ow 10 294 0 38

C0110 Results.xls, CO110-RAW

12/6/2007



Survey Progress Tracking Sheet

Survey Package C-0110 Complete: Wd% Date: /A / o /j 4
Building 110 Class 3 ame / T
Scans e Fixed Readings Smear
gamma alpha beta Survey gamma alpha | beta
Ave Max Ave | Max | Ave | Max | Point Loc.* 1-cm 1-m alpha beta cpm cpm
0 7 400 | 450 5 ow 8 278 1 52
0 13 440 | 465 6 oW 15 276 2 46
0 10 350 | 550 7 oW 10 260 0 48
0 20 440 480 8 oW 11 203 1 44
0 12 180 | 210 9 ow 8 124 0 42
0 3 170 | 190 10 ow 14 90 0 48
0 10 420 | 460 11 ow 12 238 0 53
0 10 360 | 410 12 ow 11 315 0 36
0 7 175 | 230 13 ow 12 125 0 42
0 10 450 | 500 14 oW 7 221 1 44
0 9 190 | 225 15 ow 2 131 0 45
N 0 16 430 | 490 16 ow 8 216 1 44
o) 0 10 315 | 490 17 ow 3 322 0 33
= 0 4 180 | 220 18 ow 12 109 0 43
N 2 6 320 | 350 19 ow 15 134 1 35
3] 0 10 325 470 20 oW 5 178 1 29
3 220 BKG
6 204 BKG | PRE 0.3 148
2 282 BKG | POST 2 140
1 3 250 | 300 1 INT | W 3 156 1 38
1 10 228 | 275 2 INT | W 4 115 0 46
3 20 330 | 375 3 INT | W 7 147 0 28
2 6 275 | 315 4 INT | W 2 145 1 46
0 2 300 | 405 5 INT | W 3 143 1 43
0 2 350 | 480 6 INT | F 4.8 5.2 5 322 0 47
1 8 275 | 350 7 INT | W 10 181 1 39
2 6 285 | 350 8 INT | W 6 143 1 34
0 3 320 | 405 9 INT | W 6 167 1 36
0 2 270 | 310 10 INT | W 4 147 1 36
0 6 250 | 300 11 INT | W 2 138. 1 41
1 10 200 | 230 12 INT | W 5 114 0 44
1 10 255 | 300 13 INT 9 280 0 38

C0110 Results.xls, C0O110-RAW
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Survey Progress Tracking Sheet

Survey Package C-0110 Complete: Date: /2 Zé /ﬂ 7
Building 110 Class 3 Name A
[4
Scans Fixed Readings Smear
gamma alpha beta Survey gamma alpha | beta
Ave Max Ave | Max | Ave | Max | Point l.oc.* 1-cm 1-m alpha beta cpm | cpm
1 4 200 230 14 INT | W 2 129 0 45
0 3 320 385 15 INT | W 6 146 3 49
0 2 230 | 250 16 INT | W 2 143 1 48
0 0 280 | 315 17 INT | F 4 3.8 1 109 2 47
2 8 265 | 289 18 INT { W 5 151 3 38
0 2 250 | 315 19 INT W 4 133 2 46
0 3 200 300 20 INT W 3 110 0 29
0 5 350 375 21 INT | W 4 119 0 45
0 2 225 | 275 22 INT | W na 140 0 36
2 22 400 | 450 23 INT | C 3 210 0 46
0 2 250 | 325 24 INT | W 6 130 0 51
N 0 5 350 | 375 25 INT | W 4 137 1 34
© 1 5 270 | 350 26 INT | W 5 148 1 33
= 1 4 | 260 | 280 | 27 INT [ W 5 123 - 1 46
N 2 6 265 | 290 28 INT | W 4 153 1 47
o 0 3 200 | 235 29 INT W 4 140 2 39
0 8 230 | 275 30 INT | W 9 135 2 33
1 7 250 | 285 31 INT | W 11 160 1 45
0 6 255 285 32 INT | W 1 163 0 31
1 20 220 | 275 33 INT | W 5 139 0 42
1 4 400 | 433 34 INT [ W 5 159 0 43
2 10 325 | 380 35 INT F 4.7 6 3 157 0 47
0 6 340 | 375 36 INT F 4.9 54 na 196 0 38
1 20 220 | 275 37 INT w 5 132 1 30
1 2 230 | 280 38 INT | W 7 120 1 44
0 3 228 | 300 39 INT | W 8 121 0 42
1 3 350 | 375 40 INT | W 11 156 0 39
BKG 3 220
BKG 6 204
BKG 2 282
0 2 230 | 350 1 QVHD 6 260 5 47
2 15 275 350 2 OVHD 14 314 4 40

C0110 Results.xls, CO110-RAW

12/6/2007
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Survey Progress Tracking Sheet

Survey Package C-0110 Complete: M Date: L02 / é {O 7
Building 110 Class 3 Name / / /
Scans Fixed Readings Smear
gamma . alpha beta Survey gamma alpha | beta
Ave Max Ave | Max | Ave | Max | Point Loc.* 1-cm 1-m alpha beta cpm | cpm
0 10 250 | 325 3 OVHD 7 298 6 44
0 15 250 { 320 4 QVHD 12 326 1 40
2 10 235 300 5 QOVHD 8 275 2 43
1 15 280 | 330 6 OVHD 15 344 4 51
1 10 290 | 350 7 QVHD 10 308 6 50
2 15 250 | 287 8 OVHD 11 298 4 29
1 10 240 | 275 9 QVHD 16 301 1 46
1 10 275 | 305 10 OVHD 11 322 5 46
0 15 275 | 315 11 QVHD 15 302 2 45
0 6 280 | 315 12 OVHD 8 308 1 47
0 6 235 | 255 13 | OVHD 9 250 0 40
0 20 300 | 350 14 JQVHD 17 322 6 35
0 20 300 | 375 15 | OVHD 13 340 1 53
0 5 325 | 350 16 | OVHD 3 318 3 43
2 6 290 | 300 17 | OVHD 5 287 2 47
2 20 280 | 315 18 OVHD 16 307 2 44
2 15 285 | 325 19 OVHD 11 284 0 34
0 5 220 | 260 20 OVHD 5 259 4 4
BKG | PRE 0.3 148
BKG | POST 2 140

D1 Drain 10 3.75 10 315 0 31
D2 Drain 5 5 5 202 0 51
D3 Drain 8 5 29 516 0 46
D4 Drain 5 6 3 220 1 44
D5 Drain 5 5 6 266 1 33

* R = Roof, INT = Interior, OW = Outside WaII, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Qverhq

Co0110 Results.xls, C0110-RAW
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Survey Report

Description: HEMATITE Building 110 Class 3 Roof

Survey Date:  11/30/2007
Technician Name: M. Chase/S. Holiday

Comments: Class 3 Roof
Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area
Type SN {cm?)
43-68 '+ 119337 126

Survey Results

Count

Location # Surface* Type

BKG

BKG

BKG
AVG BKG
1 R FLDCT
2 R FLDCT
3 R FLDCT
4 R FLDCT
5 R FLDCT
6 R FLDCT
7 R FLDCT
8 R FLDCT
9 R FLDCT
10 R FLDCT
1 R FLDCT
12 R FLDCT
13 R FLDCT
14 R FLDCT
15 R FLDCT
16 R FLDCT
17 R FLDCT
18 R FLDCT
19 R FLDCT
20 R FLDCT
21 R FLDCT
22 R FLDCT
23 R FLDCT
24 R FLDCT
25 R FLDCT
26 R FLDCT
27 R FLDCT
28 R FLDCT
29 R FLDCT
30 R FLDCT
31 R FLDCT
32 R FLDCT
33 R FLDCT
34 R FLDCT
35 R FLDCT
36 R FLDCT

Detector
Cal Due Meter Type
11/15/08 2360

Direct Readings

Time
{sec)
60
60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60

Gross a
(counts)

37

e~ go~NorwI oo

Survey Package: C-0110

Meter  Meter
SN Cal Due
193667  8/15/08

aBKG -aMDC
(cpm)  (dpm)

3

27

27 190
2.7 190
27 190
2.7 180
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 180
2.7 180
27 180
2.7 190
2.7 190
27 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
27 190
27 190
2.7 190
2.7 190
27 190
27 190
27 190
2.7 190
27 190
2.7 190
27 190

Sensitivities
a
By

Net a.
(dpm/100cm?)

129

105
154
81
154
300

129
227
227
105
838
203
129
129
178
7
32
81
105
154
227
56
105
7

203

Eff.:
3.3%
9.3%

Gross
(counts)

261
309
262
240
na
218
236
na
273
na
246
224
230
210
276
205
267
254
239
281
210
296
251
213
265
244
242
300
203
253
261
204
218
254
na
262

BBKG pMDC

(cpm)  (dpm)
137

163

167

156

156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502
156 502

Net B
(dpm/100cm?)

901
1,313 .
909
721

532
686

1,004

772
583
635
463
1,030
420
952
841
712
1,073
463
1,201
815
489
935
755
738
1,236
403
832
901
412
532
841

909

* R = Roof, INT = Interior, OW = OQutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0110 Results.xls, C0110-a,b(1)
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Survey Report
Description: HEMATITE Building 110 Class 3 Roof Smears

Survey Date:  11/30/2007 Survey Package: C-0110
Technician Name: M. Chase / S. Holiday

Comments: Class 3 Roof Smears

Instrument Manufacturer: Ludlum Count Date:  12/1/2007
Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type  Meter SN Due Sensitivities Eff.:
43-10-1 103276 9/21/08 2929 102001 9/21/08 o 31.9%
By 25.5%
Survey Resuits
Count Time Grosso aBKG aMDA Net o Grossp P BKG B MDA Net B
Location# Surface* Type (sec) (counts) (cpm) (dpm)  (dpm/100cm?) (cpm) (cpm (dpm)  (dpm/100cm?)
AVG BKG 0.20 457 ‘
1 R SMEAR 60 0 0.2 13.5 -0.6 49 45.7 100 13
2 R SMEAR 60 2 0.2 13.5 5.6 32 45.7 100 -54
3 R SMEAR 60 1 0.2 13.5 25 39 45.7 100 -26
4 R SMEAR 60 2 0.2 13.5 5.6 46 45.7 100 1
5 R SMEAR 60 na 0.2 13.5 - na 45.7 100 -
6 R SMEAR 60 o] 0.2 13.5 0.6 39 45,7 100 -26
7 R SMEAR 60 3 0.2 13.5 8.8 45 457 100 -3
8 R SMEAR 60 na 0.2 13.5 - na 457 100 -
9 R SMEAR 60 2 0.2 13.5 5.6 29 45.7 100 -65
10 R SMEAR 60 na 0.2 13.5 - na 45.7 100 -
1 R SMEAR 60 0 0.2 13.5 -0.6 47 45.7 100 5
12 R SMEAR 60 1 0.2 13.5 2.5 48 45.7 100 9
13 R SMEAR 60 2 0.2 13.5 5.6 ’ 43 45.7 100 -11
14 R SMEAR 60 1 0.2 13.5 2.5 39 45.7 100 -26
15 R SMEAR 60 3 0.2 13.5 8.8 64 45.7 100 72
16 R SMEAR 60 0 0.2 13.5 -0.6 42 45.7 100 -15
17 R SMEAR 60 0 0.2 13.5 -0.6 47 457 100 5
18 R SMEAR 60 1 0.2 13.5 2.5 44 45.7 100 -7
19 R SMEAR 60 1 0.2 13.5 25 50 45.7 100 17
20 R SMEAR 60 0 0.2 13.5 -0.6 50 45.7 100 17
21 R SMEAR 60 1 02 - 135 25 34 45.7 100 -46
22 R SMEAR 60 0 0.2 13.5 -0.6 37 45.7 100 -34
23 R SMEAR 60 0 0.2 13.5 -0.6 30 45.7 100 -62
24 R SMEAR 60 1 0.2 13.5 2.5 54 457 100 33
25 R SMEAR 60 0 0.2 13.5 -0.6 45 45.7 100 -3
26 R SMEAR 60 2 0.2 13.5 5.6 33 45.7 100 -50
27 R SMEAR 60 1 0.2 13.5 2.5 44 45.7 100 -7
28 R SMEAR 60 2 0.2 13.5 5.6 A 45.7 100 -58
29 R SMEAR 60 1 0.2 13.5 25 55 45.7 100 36
30 R SMEAR 60 0 0.2 13.5 -0.6 48 45.7 100 9
31 R SMEAR 60 1 0.2 135 25 48 45.7 100 9
32 R SMEAR 60 1 0.2 13.5 2.5 49 45.7 100 13
33 R SMEAR 60 0 0.2 13.5 -0.6 47 45.7 100 5
34 R SMEAR 60 2 0.2 13.5 5.6 35 45.7 100 - 42
35 R SMEAR 60 na 0.2 13.5 - na 45.7 100 -
36 R SMEAR 60 3 0.2 13.5 8.8 51 45.7 100 21

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report
Description: HEMATITE Building 110 Class 3 Roof Gamma Surveys
Survey Date:  11/30/2007 Survey Package: C-0110
. Technician Name: D. Shifflett
Comments: Roof Area Gamma Results
Instrument Manufacturer: Ludium

Detector  Detector Detector Meter Meter Cal
Type SN Cal Due Type  Meter SN Due
44-10 12269 9/6/08 2350 98638 9/27/08

Survey Results
gamma uR gamma scan puR
Location # Location* Location* 1-cm*™ 1-m** Ave Max
1 R 0 43 4.2 38 5.2
2 R 0 4.5 4.6
3 R 0 5.3 54
4 R 0 5.9 5.2
5 R I na na
6 R 0 42 45
7 R 0 5 53
8 R | na na
9 R 0 55 5.5
10 R | na na
11 R 0 4.7 45
12 R 0 47 49
13 R 0 45 41
14 R 0 49 44
15 R 0 4 45
16 R 0 43 4.9
17 R 0 5.1 5.2
18 R 0 5 5.6
19 R 0 5.9 5.6
20 R 0 5.3 59
21 R 0 4.1 4.9
22 R 0 5 23
23 R 0 47 5
24 R 0 3.9 44
25 R 0 4.3 4.5
26 R 0 5.3 5
K 27 R 0 53 4.9
. 28 R 0 4.4 48
; 29 R 0 4.2 47
30 R 0 4.8 45
31 R 0 4.1 4.4
32 R 0 4.1 4.5
33 R 0 45 4.9
34 R 0 4.2 43
35 R | na na
36 R 0 5.2 47

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
** If na is indicated, no data was obtained for this location
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Survey Report
Description: HEMATITE Building 110 Class 3 Roof Alpha & Beta Scans

Survey Date:  11/30/2007 Survey Package: C-0110
Technician Name: M. Chase / S. Holiday
Comments: Roof alpha/beta scan data
. Instrument Manufacturer: Ludlum
Detector Detector  Scan
Detector Area Detector  Meter Meter Width Speed
Detector Type SN (cm?) Cal Due Type Meter SN Cal Due Sensitivities  Eff.: i (cm) (cm/s)
43-68 119337 126 11/15/08 2360 193667  8/15/08 a 3.3% 2 10 5
By 9.3%
alpha scan alpha scan beta scan beta scan scan MDC
Survey Results (cpm) (dpm/100cm?) (cpm) (dpm/100cm?)  (dpm/100cm?)
Count
Location # Surface* Type Ave Max Ave Max Ave Max Ave Max alpha beta
BKG 3 137
BKG 2 163
BKG 3 167
AVG BKG 2.7 156 429 1,146
1 R SCAN 10 48 178 1106 220 247 549 781 429 1,146

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

I Ave
110 Class 3 Roof Area Alpha Scan ——
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Survey Report
Description: HEMATITE Building 110 Class 3 Vent Duct
Survey Date:  11/30/2007 Survey Package: C-0110
Technician Name: M. Chase/ S. Holiday
Comments: Class 3 Vent Duct Openings
Instrument Manufacturer: Ludlum

Detector
Detector Detector Area Detector Meter  Meter
Type SN (cm?) Cal Due Meter Type SN Cal Due Sensitivities Eff.:
43-68 119337 126 11/15/08 2360 193667  8/15/08 [+1 3.3%
By 9.3%
Survey Results Direct Readings
Count Time Grossa aBKG aMDC Neta Grossp BBKG B MDC Net p
Location # Surface* Type (sec) (counts) (cpm)  (dpm) (dpm/100cm?) (counts) (cpm) (dpm)  (dpm/100cm?)
: BKG 60 3 137
BKG 60 2 163
BKG 60 3 167
AVG BKG 27 156
1 VD FLDCT 60 10 27 190 178 256 156 502 858
2 VD FLDCT 60 12 2.7 190 227 250 156 502 807
3 VD FLDCT 60 23 2.7 190 496 260 156 502 892
4 VD FLDCT 60 17 27 190 349 270 156 ., 502 978
5 VD FLDCT 60 4 2.7 190 32 148 156 502 -69
6 VD FLDCT . 60 16 2.7 190 325 187 156 502 266
7 VD FLDCT 60 18 2.7 190 374 198 156 502 360
8 VD FLDCT 60 15 2.7 190 300 21 156 502 472
9 VD FLDCT 60 11 2.7 190 203 201 156 502 386
10 vD FLDCT 60 6 2.7 190 81 147 156 502 =77
" vD FLDCT 60 10 27 190 178 212 156 502 480
12 VD FLDCT 60 9 2.7 190 154 210 156 502 463
13 vD FLDCT 60 15 2.7 190 300 209 156 502 455
14 VD FLDCT 60 14 2.7 190 276 211 156 - 502 472
15 vD FLDCT 60 10 27 190 178 240 156 502 721
. * R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report

Description:

Survey Date:

Technician Name:
Comments:

HEMATITE Building 110 Class 3 Duct Opening Smears

11/30/2007

M. Chase / S. Holiday
Class 3 Duct Opening Smears

Instrument Manufacturer: Ludlum

Detector Detector
Type SN
43-10-1 103276

Detector Cal
Due
9/21/08

Survey Results

Location# Surface*

1 VD
2 VD
3 VD
4 VD
5 VD
6 VD
7 VD
8 VD
9 VD
10 VD
1 VD
12 VD
13 VD
14 vD
15 vD

Count
Type
AVG BKG
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR

Meter
Type
2929

Time
(sec)

Survey Package: C-0110

Meter Cal

Meter SN Due
102001 9/21/08

Grossa aBKG o MDA
{counts) (cpm) (dpm)

ONOOCONO_,LOCODO0OOO00O0O

0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
17.3
173

Count Date:

Sensitivities
a
By

Net a
(dpm/100cm?)

-2.0
-2.0
-2.0
-2.0
-2.0
2.0
-2.0
1.1

-2.0
4.2

-2.0
-2.0
-2.0
4.2
-2.0

12/3/2007

Eff.:
31.9%
25.5%

Gross
. (cpm)

B BKG
(cpm)
40.1
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05
40.05

Net B
(dpm/100cm?)

15
-20
-28

8
16
4

-8

8
-16
12

0
39

8

8
-16

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report
Description: HEMATITE Building 110 Class 3 Duct Opening Alpha & Beta Scans

Survey Date:  11/30/2007 Survey Package: C-0110
Technician Name: M. Chase/S. Holiday
Comments: Duct Opening alpha/beta scan data
. Instrument Manufacturer: Ludlum
Detector Detector  Scan
Detector Area Detector  Meter Meter Width Speed
Detector Type SN (em?) Cal Due Type Meter SN Cal Due Sensitivities  Eff.: i (cm) (cm/s)
43-68 119337 126 11/15/08 2360 193667  8/15/08 a 33% 2 10 5
Bly 9.3%
alpha scan alpha scan beta scan beta scan scan MDC
Survey Results (cpm) (dpm/100cm?) (cpm) (dpm/100cm?)  (dpm/100cm?)
Count
Location # Surface* Type Ave Max Ave Max Ave Max Ave Max alpha beta
BKG 3 137
BKG 2 163
BKG 3 167
AVG BKG 2.7 156 429 1,146
1 VD SCAN 0 10 -66 178 12 250 807 429 1,146

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

i
110 Class 3 Duct Opening Alpha Scan i=s‘;ex }i
MDC |
500
400

w
o
o

100

alpha dpm/100 sq cm
N
o
o

-100
1

Location

I Ave
I Max
MDC

110 Class 3 Duct Opening Beta Scan

1,500

1,000

500

-500 -

beta dpm/100 sq cm
o

-1,000

-1,500
1

’ Location
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Survey Report
Description: HEMATITE Building 110 Class 3 Outside Walls
. Survey Date:  11/29/2007 Survey Package: C-0110
Technician Name: M. Chase/S. Holiday
Comments: Class 3 Outside Walls
Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area Detector Meter  Meter
Type SN {cm?) Cal Due Meter Type SN Cal Due Sensitivities Eff.:
43-68 119337 126 11/15/08 2360 193667  8/15/08 o 3.3%
By 9.3%
Survey Results Direct Readings
Count Time Grossa aBKG aMDC Net o Grossf BBKG pMDC Net B
Location # Surface* Type (sec) (counts) (com) (dpm) (dpm/100cm?) (counts) (cpm) (dpm)  (dpm/100cm?)
BKG' 60 0.3 : 148
BKG' 60 2 140
AVG BKG 1.2 144
1 ow FLDCT 60 12 1.2 127 264 120 144 4@2 -206
2 ow FLDCT 60 7 1.2 127 142 131 144 482 -112
3 ow FLDCT 60 4 1.2 127 68 308 144 482 1,407
4 ow FLOCT 60 10 1.2 127 215 294 144 482 1,287
5 ow FLDCT 60 8 1.2 127 166 278 144 482 1,150
6 ow FLDCT 60 15 1.2 127 337 276 144 482 1,133
7 ow FLDCT 60 10 1.2 127 215 260 144 482 995
8 ow FLDCT 60 11 1.2 127 239 203 144 482 506
9 ow FLDCT 60 8 12 127 166 124 144 482 -172
10 ow FLDCT 60 14 1.2 127 313 90 144 482 -463
1 oW FLDCT 60 12 12 127 264 238 144 482 807
12 ow FLDCT 60 11 1.2 127 239 315 144 482 1,467
13 ow FLDCT 60 12 1.2 127 264 125 144 482 -163
14 ow FLDCT 60 7 1.2 127 142 221 144 482 661
15 ow FLDCT 60 2 1.2 127 20 131 144 482 -112
: 16 ow FLDCT 60 8 1.2 127 166 216 144 482 618
‘ 17 ow FLDCT 60 3 1.2 127 44 322 144 482 1,527
18 ow FLDCT 60 12 1.2 127 264 109 144 482 -300
19 ow FLDCT 60 15 1.2 127 337 134 144 482 -86
20 ow FLDCT 60 5 1.2 127 93 178 144 482 292

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
' Daily instrument background check data used.
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Survey Report

Description:
Survey Date:
Technician Name:
Comments:

Detector Detector Detector Cal

Type " SN
43-10-1 103276

HEMATITE Building 110 Class 3 Outside Wall Smears
Survey Package: C-0110

11/29/2007
M. Chase / S. Holiday

Class 3 Outside Wall Smears
Instrument Manufacturer: Ludlum

Due
9/21/08

Survey Results

Location # Surface*

1 ow
2 ow
3 ow
4 ow
5 ow
6 ow
7 ow
8 ow
9 ow
10 ow
1 ow
12 ow
13 ow
14 ow
15 ow
16 ow
17 ow
18 ow
19 ow
20 ow

Count
Type
AVG BKG
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR

Meter

Type
2929

Time
(sec)

Meter Cal

Meter SN Due
102001 9/21/08

Gross o a BKG o MDA
(counts) (cpm) (dpm)

S B O00 0200000 =_0N--200NMNO

0.20

0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5
0.2 13.5

Count Date:

Sensitivities

o
By

Neta
(dpm/100cm?)

-0.6
5.6
-0.6
-0.6
25
5.6
-0.6
25
-0.6
-0.6
-0.6
-0.6
-0.6
25
-0.6
2.5
-0.6
-0.6
25
25

12/1/2007

Eff.:
31.9%
25.5%

Grossp P BKG pMDA
(cpm)

a4

44

Net B

(cpm)  (dpm) (dpm/100cm?)
45.7

45.7
45.7
45.7
45.7
45.7
45.7
45.7
45.7
45.7
457
457
45.7
45.7
45.7
45.7
45.7
45.7
45.7
457
457

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

-7
-7
-15
-30
25
1
9
-7
-15
9
29
-38
-16
-7
-3
-7
-50
-1
-42
-65

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report

Description:
Survey Date:
Technician Name:
Comments: Outside Wall alpha/beta scan data

HEMATITE Building 110 Class 3 Outside Wall Alpha & Beta Scans
Survey Package: C-0110

12/3/2007

P.Ely / V. Baldwin

Instrument Manufacturer: Ludlum

Detector Type
43-68

Survey Results

Location #

W oOoON O WN -~

Y
- O

12
13
14
15
16
17
18
19
20

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0110 Results.xls, CO1

Detector
SN
095522

Surface*

ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow
ow

10-scan(3)

Detector
Area
(cm?)

126

Count
Type
BKG
BKG
BKG

AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

Detector  Meter Meter
Cal Due Type Meter SN Cal Due Sensitivities
11/15/08 2350 126172 9/27/08 a
Bry
alpha scan alpha scan beta scan
{cpm) (dpm/100cm?) {cpm)
Ave Max Ave Max Ave
10 288
6 268
3 245
6.3 267
1 4 -47 -20 190
0 4 -56 -20 190
0 8 -56 15 450
0 10 -56 33 350
0 7 -56 6 400
0 13 -56 59 440
0 10 -56 33 350
0 20 -56 121 440
0 12 -56 50 180
0 3 -56 -29 170
0 10 -56 33 420
0 10 -56 33 360
0 7 -56 6 175
0 10 -56 33 450
0 9 -56 24 190
0 16 -56 86 430
0 10 -56 33 315
0 4 -56 -20 180
2 6 -38 -3 320
0 10 -56 33 325

237 of 265

Eff.:
9.0%
9.3%

Max

222
222
510
400
450
465
550
480
210
180
460
410
230
500
225
490
490
220
350
470

Detector
Width
i (cm)
2 10
beta scan
{dpm/100cm?)
Ave Max
-661 -386
-661 -386
1,570 2,085
712 1,141
1,141 1,570
1,484 1,699
712 2,428
1,484 1,828
-746 -489
-832 -661
1,313 1,656
798 1,227
-789 -317
1,570 1,999
-661 -360
1,399 1,913
412 1,913
-746 -403
455 712
498 1,742

Scan
Speed
(cmis)
5
'scan MDC
(dpm/100cm?)
alpha beta
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499
237 1,499

2/22/2008
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Survey Report

Description: HEMATITE Building 110 Class 3 Interior

Survey Date:  11/29/2007
Technician Name: M. Chase / S. Holiday
Comments: Class 3 interior

Instrument Manufacturer: Ludlum

Detector
Detector  Detector Area Detector
Type SN {cm?)  CalDue Meter Type
43-68 119337 126 11/15/08 2360
Survey Results Direct Readings
Count Time Gross a**
Location # Surface* Type (sec) (counts)
BKG' 60
BKG' 60
AVG BKG
1 INT FLDCT 60 3
2 INT FLDCT 60 4
3 INT FLDCT 60 7
4 INT FLDCT 60 2
5 INT FLOCT 60 3
6 INT FLDCT 60 5
7 INT FLDCT 60 10
8 INT FLDCT 60 6
9 INT FLDCT 60 6
10 INT FLDCT 60 4
1 INT FLDCT 60 2
12 INT FLDCT 60 5
13 INT FLDCT 60 9
14 INT FLDCT 60 2
15 INT FLDCT 60 6
16 INT FLDOCT 60 2
17 INT FLDCT 60 1
18 INT FLDCT 60 5
19 INT FLDCT 60 4
20 INT FLDCT 60 3
21 INT FLDCT 60 4
22 INT ~ FLDCT 60 na
23 INT FLDCT 60 3
24 INT FLDCT 60 6
25 INT FLDCT 60 4
26 INT FLDCT 60 5
27 INT FLDCT 60 5
28 INT FLDCT 60 4
29 INT FLDCT 60 4
30 INT FLDCT 60 9
31 INT FLDCT 60 11
32 INT FLDCT 60 1
33 INT FLDCT 60 5
34 INT FLDCT 60 5
35 INT FLDCT 60 3
36 INT FLDCT 60 na
37 INT FLDCT 60 5
38 INT FLDCT 60 7
39 INT FLDCT 60 8
40 INT FLDCT 60 11

Meter
SN

193667

a BKG o MDC

(cpm)
0.3
2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

Survey Package: C-0110

Meter

Cal Due
8/15/08

(dpm)

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

Sensitivities
a
By

Neta
(dpm/100cm?)

44
68
142
20
44
93
215
17
17

190

239

Eff.:
3.3%
9.3%

Gross p**
(counts)

156
115
147
145
143
322
181
143
167
147
138
114
280
129
146
143
109
151
133
110
119
140
210
130
137
148
123
153
140
135
160
163
139
159
157
196
132
120
121
156

BBKG B MDC

(cpm)  (dpm)
148
140
144
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482
144 482

Net B
(dpmi100cm?)

- 103
-249
26

-9
1,527
317
-9
197
26
-51
=257 .
1,167
-129

446
-103
-206
-197
103

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

** If na is indicated, no data was obtained for this location
! Daily instrument background check data used.

C0110 Results.xls, C0110-a,b(4)
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Survey Report
Description: HEMATITE Building 110 Class 3 Interior Smears

Survey Date:  11/29/2007 Survey Package: C-0110
Technician Name: M. Chase/S. Holiday

Comments: Class 3 Interior Smears

Instrument Manufacturer: Ludlum Count Date:  12/1/2007
Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type  Meter SN Due Sensitivities Eff.:
43-10-1 103276 9/21/08 2929 102001 9/21/08 o 31.9%
’ By " 25.5%
Survey Results
Count Time Grossa aBKG oMDA Neta Grossp PBBKG f MDA Netp
Location # Surface* Type (sec) (counts) (cpm) (dpm)  (dpm/100cm?) (cpm) (cpm) (dpm)  (dpm/100cm?)
AVG BKG 0.20 45.7

1 INT SMEAR 60 1 0.2 13.5 2.5 38 45.7 100 -30
2 INT SMEAR 60 0 0.2 135 -0.6 46 45.7 100 1
3 INT SMEAR 60 0 0.2 13.5 -0.6 28 45.7 100 -69
4 INT SMEAR 60 1 0.2 13.5 2.5 46 45.7 100 1
5 INT SMEAR 60 1 0.2 13.5 25 43 45.7 100 -1
6 INT SMEAR 60 0 0.2 135 -0.6 47 45.7 100 5
7 INT SMEAR 60 1 0.2 13.5 25 39 45.7 100 -26
8 INT SMEAR 60 1 0.2 13.5 2.5 34 457 100 -46
9 INT SMEAR 60 1 0.2 13.5 25 36 45.7 100 -38
10 UNT SMEAR 60 1 0.2 13.5 2.5 36 45.7 100 -38
11 INT SMEAR 60 1 0.2 13.5 25 41 45.7 100 -18
12 INT SMEAR 60 0 0.2 13.5 -0.6 44 45.7 100 -7
13 INT SMEAR 60 0 0.2 13.5 -0.6 38 45.7 100 -30
14 INT SMEAR 60 0 0.2 13.5 -0.6 45 45.7 100 -3
15° INT SMEAR 60 3 0.2 135 8.8 49 45.7 100 13
16 INT SMEAR 60 1 0.2 135 25 48 457 100 9
17 INT SMEAR 60 2 0.2 13.5 5.6 47 45.7 100 5
18 INT SMEAR 60 3 0.2 13.5 8.8 38 45.7 100 -30
19 INT SMEAR 60 2 0.2 13.5 5.6 46 45.7 100 1
20 INT SMEAR 60 0 0.2 13.5 -0.6 29 45.7 100 -65
21 INT SMEAR 60 0 0.2 13.5 -0.6 45 45.7 100 -3
22 INT SMEAR 60 0 0.2 13.5 -0.6 36 45.7 100 -38
23 INT SMEAR 60 0 0.2 13.5 -0.6 46 45.7 100 1
24 INT SMEAR 60 0 0.2 135 -0.6 51 45.7 100 21
25 INT SMEAR 60 1 0.2 13.5 25 34 457 100 -46
26 INT SMEAR 60 1 0.2 13.5 25 33 457 100 -50
27 INT SMEAR 60 1 0.2 13.5 25 46 457 100 1
28 INT SMEAR 60 1 0.2 13.5 25 47 45.7 100 5
29 INT SMEAR 60 2 0.2 13.5 5.6 39 45.7 100 -26
30 INT SMEAR 60 2 0.2 13.5 5.6 33 45.7 100 -50
31 INT SMEAR 60 1 0.2 13.5 2.5 45 45.7 100 -3
32 INT SMEAR 60 0 0.2 13.5 -0.6 31 45.7 100 -58
33 INT SMEAR 60 0 0.2 13.5 -0.6 42 45.7 100 -15
34 INT SMEAR 60 0 0.2 13.5 -0.6 43 45.7 100 -11
35 INT SMEAR 60 0 0.2 135 -0.6 47 45.7 100 5
36 INT SMEAR 60 0 0.2 13.5 0.6 38 45.7 100 -30
37 INT SMEAR 60 1 0.2 13.5 25 30 45.7 100 -62
38 INT SMEAR 60 1 0.2 13.5 2.5 44 45.7 100 -7
39 INT SMEAR 60 0 0.2 13.5 -0.6 42 45.7 100 -15
40 INT SMEAR 60 0 0.2 13.5 -0.6 39 45.7 100 -26

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal
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Survey Report
Description: HEMATITE Building 110 Class 3 Interior Floor Gamma Surveys
Survey Date:  11/29/2007 Survey Package: C-0110
Technician Name: M. Chase
Comments: Interior Floor Gamma Results
Instrument Manufacturer: Ludlum

Detector  Detector Detector Meter Meter Cal
Type SN Cal Due Type  Meter SN Due
44-10 12269 9/6/08 2350 98638 9/27/08

Survey Results
gamma puR

Location # Location* Location* 1-cm 1-m

6 INT F 48 52

7 INT 2\

8 INT W

9 INT W

10 INT W

11 INT W

12 INT W

13 INT 0

14 INT W

15 INT W

16 INT w

17 INT F 4 38

18 INT w

19 INT w

20 INT W

21 INT w

22 INT w

23 INT C

24 INT w

25 INT w

26 INT w

27 INT w

28 INT w

29 INT w

30 INT w

31 INT w

32 INT w

33 INT w

34 INT w

35 INT F 4.7 6

36 INT F 4.9 54

37 INT w

38 INT w

39 INT w

40 INT w

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

110 Class 3 Floor Fixed Gamma W 1-cm
H|1-m
7.0
6.0
__50
T
2
3 4.0
£
E 3.0
&
20
1.0 !
5
0.0 1 L | ! 1 . L
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Location
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Survey Report

Description:

Survey Date:
Technician Name:

Detector Type
43-68

.-

Comments:

Detector
SN
095522

Survey Results

Location #

O OoO~NOOOMAEWN —~

-
- o

12

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0110 Results.xls, C01

Surface*

INT
INT
INT

INT
INT
INT
INT
INT
INT

INT
INT
INT
INT
INT

INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

10-scan(4)

HEMATITE Building 110 Class 3 Interior Alpha & Beta Scans
Survey Package: C-0110
D. Schumaker / V. Baldwin

Interior alpha/beta scan data
Instrument Manufacturer: Ludlum

12/4/2007

Detector
Area
(em?)

126

Count
Type
BKG
BKG
BKG

AVG BKG

SCAN
SCAN
SCAN

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

Detector  Meter Meter
Cal Due Type Meter SN Cal Due
9/11/08 2350 126172 9/27/08
alpha scan alpha scan
{cpm) {dpm/100cm?)
Ave Max Ave Max
3
6
2
3.7
1 3 -24 -6
1 10 -24 56
3 20 -6 144
2 6 -15 20
o] 2 -33 -15
0 2 -33 -15
1 8 -24 38
2 6 -15 20
0 3 -33 -6
0 2 -33 -15
0 6 -33 20
1 10 -24 56
1 10 -24 56
1 4 -24 3
0 3 -33 -6
0 2 -33 -15
0 0 -33 -33
2 8 -15 38
0 2 -33 -15
0 3 -33 -6
0 5 -33 11
0 2 -33 -15
2 22 -15 161
0 2 -33 -15
0 5 -33 11
1 5 -24 11
1 4 -24 3
2 6 -15 20
0 3 -33 -6
0 8 -33 38
1 7 -24 29
0 6 -33 20
1 20 -24 144
1 4 -24 3
2 10 -15 56
0 6 -33 20
1 20 -24 144
1 2 -24 -15
0 3 -33 -6
1 3 -24 -6

244 of 265

Sensitivities
a
BAy

beta scan
(cpm)

Ave
220
204
282

235

250
228
330
275
300
350
275
285
320

270
250
200
255

200
320
230
280
265
250
200
350
225
400
250
350
270
260
265
200
230
250
255
220
400
325
340
220
230
228
350

Eff.:
9.0%
9.3%

Max

300
275
375
315
405
480
350
350
405
310
300
230
300
230
385
250
315
289
315
300
375
275
450
326
375
350
280
290
235
275
285
285
275
433
380
375
275
280
300
375

Detector
Width
i (cm)
2 10
beta scan
(dpm/100cm?)
Ave Max
129 558
-60 343
815 1,201
343 686
558 1,459
987 2,102
343 987
429 987
729 1,459
300 644
129 558
-300 -43
172 558
-300 -43
729 1,287
-43 129
386 686
257 463
129 686
-300 558
987 1,201
-86 343
1,416 1,845
129 772
987 1,201
300 987
215 386
257 472
-300 0
-43 343
129 429
172 429
-129 343
1,416 1,699
772 1,244
901 1,201
-129 343
-43 386
-60 " 558
987 1,201

Scan

Speed

{cm/s)

5
scan MDC

{dpm/100cm?)
alpha beta
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406

2/22/2008
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Survey Report

Description:
Survey Date:
Technician Name:
Comments:

Detector Detector

Type
43-68

SN
095522

HEMATITE Building 110 Class 3 Overhead Areas

12/4/2007

D. Schumaker / V. Baldwin

Class 3 Overhead Areas
Instrument Manufacturer: Ludlum

Detector
Area
{cm®)

126

Survey Results

Location # Surface*

WO ~NOO & WN =

- = A
W N -2 O

14
15
16
17
18
19
20

OVHD
OVHD
OVHD
OVHD

OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD

Count
Type
BKG
BKG
BKG

AVG BKG

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLOCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT
FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT
FLDCT

Detector
Cal Due Meter Type
11/15/08 2350
Direct Readings
Time Gross a
(sec) {counts)

60

60

60 6

60 14

60 7

60 12

60 8

60 15

60 10

60 11

60 16

60 1

60 15

60 8

60 9

60 17

60 13

60 3

60 5

60 16

60 11

60 5

Meter

SN

Survey Package: C-0110

Meter .
Cal Due

126172  9/27/08

a BKG
{cpm)
3

6
2
3.7
3.7
3.7
3.7
3.7
3.7
37
3.7
3.7
3.7
3.7
37
3.7
3.7
3.7
3.7
3.7
3.7
3.7

3.7
3.7

o MDC
(dpm)

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

Sensitivities

o
Bry

Net a

Eff.:
9.0%
9.3%

Gross B

BBKG B MDC

Net B

(dpml100cmz) {counts) (cpm) {dpm) (dpmM00cm?)
220

20
9
29
73
38
100
56
64
108
64
100
38
47
117
82
-6
1"
108

64
11

260
314
298
326

275
344
308
298
301
322
302
308
250
322
340
318
287
307
284
259

204
282
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235
235

615
615
615
615
615
615
615
615
615
615
615
615
615
615
615
615
615
615
615
615

215
678
541
781
343
935
626
541
566
746
575
626
129
746
901
712
446
618
420
206

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall,-C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0110 Results.xis, C0110-a,b(5)
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Survey Report
Description: HEMATITE Building 110 Class 3 Overhead Area Smears

Survey Date:  12/4/2007 Survey Package: C-0110
Technician Name: D. Schumaker/ V. Baldwin

Comments: Class 3 Overhead Area Smears

Instrument Manufacturer: Ludlum Count Date:  12/4/2007
Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due Sensitivities Eff.:
43-10-1 103276 9/21/08 2929 102001 9/21/08 1 a 31.9%
1% 25.5%
Survey Results
Count Time Grossa aBKG aMDA Neta Grossp PBBKG B MDA Net g
Location # Surface* Type (sec) (counts) {cpm) (dpm) (dpml100cmz) (cpm) (cpm) (dpm) (dpm/1 00cm2)
AVG BKG 0.80 425

1 OVHD SMEAR 60 5 0.8 18.2 13.2 47 42,5 97 18
2 OVHD SMEAR 60 4 0.8 18.2 10.0 40 425 97 -10
3 OVHD SMEAR 60 6 0.8 18.2 16.3 44 425 97 6
4 OVHD SMEAR 60 1 0.8 18.2 0.6 40 425 97 -10
5 OVHD SMEAR 60 2 0.8 18.2 38 43 42,5 97 2
6 OVHD SMEAR 60 4 0.8 18.2 10.0 51 425 97 33
7 OVHD SMEAR 60 6 0.8 18.2 16.3 50 425 97 29
8 OVHD SMEAR 60 4 038 18.2 10.0 29 42.5 97 -53
9 OVHD SMEAR 60 1 038 18.2 0.6 46 42.5 97 14
10 OVHD SMEAR 60 5 0.8 18.2 13.2 46 42.5 97 14
11 OVHD SMEAR 60 2 038 18.2 3.8 45 42.5 97 10
12 OVHD SMEAR 60 1 0.8 18.2 0.6 47 42.5 97 18
13 OVHD SMEAR 60 0 0.8 18.2 -2.5 40 425 97 -10
14 OVHD SMEAR 60 6 0.8 18.2 16.3 35 425 97 -29
15 OVHD SMEAR 60 1 0.8 18.2 0.6 53 425 97 41
16 OVHD SMEAR 60 3 0.8 18.2 6.9 43 425 97 2
17 OVHD SMEAR 60 2 0.8 18.2 38 47 42,5 97 18
18 OVHD SMEAR 60 2 0.8 18.2 3.8 44 425 97 6
19 OVHD SMEAR 60 0 0.8 18.2 -2.5 34 42,5 97 -33
20 OVHD SMEAR 60 4 0.8 18.2 10.0 41 42.5 97 -6

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = inaccessible, OVHD = Overhead Horizontal
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Survey Report

Description:

Survey Date:
Technician Name:

Detector Type
43-68

Detector
SN
095522

Survey Results

Location #

OND D WN =

©

10
11
12
13
14
15
16
17
18
19
20

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

C0110 Results.xls, C01

Surface*

OVHD
OVHD
OVHD

OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD
OVHD

OVHD
OVHD

1 0-scan(5)

HEMATITE Building 110 Class 3 Overhead Area Alpha & Beta Scans
Survey Package: C-0110
D. Schumaker / V. Baldwin

Comments: Overhead Area alpha/beta scan data
Instrument Manufacturer: Ludlum

12/3/2007

Detector
Area
(cm?)

126

Count
Type
BKG
BKG
BKG

AVG BKG

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

Detector
Cal Due
11/15/08

Meter

Type Meter SN Cal Due
126172 9/27/08

2350

alpha scan

(cpm)
Ave
3
6
2

3.7

ONNNOOO O C O 2 AN =2 NOO N O

Max

2
15
10
15
10
15
10
15
10
10
15

6

6
20
20

5

6
20
15

5

250 of 265

alpha scan

{dpm/100cm?)
Ave Max
-33 -15
-15 100
-33 56
-33 100
-15 56
-24 100
-24 56
-15 100
-24 56
-24 56
-33 100
-33 20
-33 20
-33 144
-33 144
-33 11
-16 20
15 144
-15 100
-33 11

Meter

Sensitivities
o

Biy

beta scan
(cpm)

Ave
220
204
282

235

230
275
250
250
235
280
290
250
240
275
275
280
235
300
300
325
290
280

285
220

Eff.:
9.0%
9.3%

Max

350
350
325
320
300
330
350
287
275
305
315
315
255
350
375
350
300
315
325
260

Detector
Width

i (cm)
2 10
beta scan

(dpmi100cm?)

Ave Max
-43 987
343 987
129 772
129 729
0 558
386 815
472 987
129 446
43 343
343 601
343 686
386 686
0 172
558 987

558 1,201
772 987
472 558
386 686
429 772
-129 215

Scan
Speed
(cm/s)
5
scan MDC
(dpm/100cm?)
alpha beta
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
181 1,406
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Survey

Technician Name:
Comments:

Detector

Type
43-68

Report

Description:

Survey Date:

Detector
SN
119337

HEMATITE Building 110 Class 3 Drains

11/29/2007

M. Chase / S. Holiday
Class 3 Drain Openings
Instrument Manufacturer: Ludlum
Detector

Survey Results

Location # Surface*

PRE
POST

D1
D2
D3
D4
D5

Drain
Drain
Drain
Drain
Drain

Area
(cm?)
126

Count
Type
BKG'
BKG'

AVG BKG

FLDCT
FLDCT
FLDCT
FLDCT
FLDCT

Survey Package: C-0110

Detector Meter  Meter
Cal Due Meter Type SN Cal Due Sensitivities
11/15/08 2360 193667  8/15/08 o
Pry
Direct Readings
Time Grossa aBKG aMDC Neta
(sec) (counts) (cpm) (dpm) (dpm/1 00cm?)
60 0.3
60 2
1.2
60 10 1.2 127 215
60 5 1.2 127 93
60 29 1.2 127 679
60 3 1.2 127 44
60 6 1.2 127 117

Eff.:
3.3%
9.3%

Gross B
(counts)

315
202
516
220
266

BpBKG pMDC Net
(cpm)  (dpm)  (dpm/100cm?)
148
140
144
144 482 1,467
144 482 498
144 482 3,192
144 482 652
144 482 1,047

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

" Daily instrument background check data used.

800
700
600
500
400
300

alpha dpm/100 sq cm

100

200

110 Class 3 Drain Opening Alpha Points

I alpha
—e—MDC

Location

beta dpm/100 sq cm

3,500
3,000
2,500
2,000
1,500
1,000

500

D1

110 Class 3 Drain Opening Beta Points

I beta
——MDC

D2 D3
Location

D4

D5

C0110 Results.xls, C0110-a,b(6)
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Survey Report

Description:

. ' Survey Date:
. Technician Name:
Comments:

HEMATITE Building 110 Class 3 Drain Opening Smears
Survey Package: C-0110

11/29/2007
M. Chase / S. Holiday
Class 3 Drain Opening Smears

Instrument Manufacturer: Ludium

Detector Detector Detector Cal

Type SN
43-10-1 103276

Due
9/21/08

Survey Results

Location # Surface*

D1 Drain
D2 Drain
D3 Drain
D4 Drain
D5 Drain

Count
Type .
AVG BKG
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR

Meter
Type
2929

Meter SN
102001

Gross a.
(counts)

2000

- Meter Cal

Due

9/21/08

o BKG
(cpmy)

0.65
0.65
0.65
0.65
0.65
0.65

a MDA
(dpm)

17.3
173
17.3
17.3
17.3

Count Date:

Sensitivities
o

Bry

Net o
(dpm/100cm?)

20
2.0
2.0
11
1.1

12/3/2007

Eff.:
31.9%
25.5%

Gross B
(cpm)

BBKG"

(cpm)
40.1
40.05
40.05
40.05
40.05
40.05

Net B
(dpm/100cm?)

* R = Roof, INT = Interior, OW = Qutside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal -

C0110 Results.xls, C0110-Smear(6)
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Survey Report
Description: HEMATITE Building 110 Class 3 Drain Opening Gamma Surveys
Survey Date:  11/29/2007 Survey Package: C-0110
. Technician Name: D. Schumaker / D. Shifflett
Comments: Drain Opening Gamma Results
Instrument Manufacturer: Ludlum

Detector Detector  Detector Meter Meter Cal
Type SN Cal Due Type Meter SN Due
44-10 12269 9/6/08 2350 98638 9/27/08

Survey Results

gamma puR
Location # Location* 1-cm 1-m
D1 Drain 10 3.75

D2 Drain 5 5

D3 Drain 8 5

D4 Drain 5 6

D5 Drain 5 5

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, | = Inaccessible, OVHD = Overhead Horizontal

110 Class 3 Drain Opening Fixed Gamma | 1-cm
M 1-m

b= SERCRCINES SRR EREES PR TS

gamma (uR/hr)

Location
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

-
B

Figure 1: ElevaedReadmg #17 Inside Rod Load Réom West Entrance, Class-1 Floor

. Figure 2: Elevated Reading #15 on Floor Plug Inside Rod Load Room West Entrance, Class-1
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1 HEMATITE PHOTOGRAPHS
\ ELEVATED AREAS

. I
Figure 3: Elevated Reading #14 on Floor Plug Inside Rod Load Room South Wall, SW End, Class-1

Figure 4: Elevated Reading #6 on Floor Anchor Hole (Covered with Tape) Inside Rod Load
. Room Near South Wall & KARDEX Room, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 5: Elevated Reading #10 on Floor Inside Rod Load Room West Center Area, Class-1

Figure 6: Elevated Readings #18 on Flr Inside Rod Load Room NW Corner, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 7: Elevated Readings #18 on Floor Inside Rod Load Room NW Corner, Class-1

Figure 8: Elevated Readings Under Floor Tile Women’s Room Entrance, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 10: Drain 01, 04 and 05 in Men’s Room, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 11: Elevated Reading #1 at South Entrance to Gadolinium Room, Class-2

Figure 12: Elevated Readings #16 in Trencat est Entrance to Rod Loading Room, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 13: Elevated Readings #16 in Trench at We t'yElitran t Rod Loading Room, Class-1
|

. Figure 14: Elevated Reading #3 in Crack at West Wall of “U” Shaped Area, Class-2
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

”> Shaped Area, Class-2

Figure 16: Drain 13 in Women’s Room, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 17: Drain 12 in Women’s Roo Class-1

Figure 18: Elevated Area Under Removed Bench in Women’s Room, Class-1

264 of 265



HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 19: Drain 01 in Cushman Room, Class-3
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&= Duratek

Duratek Instrument Services

Packing List

628 Gallaher Rd. PO number: Date Shipped:
Kingston, TN 37763 : 313010.999.193.0001 10/26/2007
Phone: (865) 376-8337 Workorder ID:
Fax: (865) 376-833 2007-04654 .

. Shipped To:

EnergySolutions : Shlpped From:

{ Hematite Site Instrument Services Facility

' Westinghouse Electric Company LLC .

. 3300 State Road P ‘ Shipped Via:

. Festus MO 63028 »

. Matt Featherston/Duane Quayle/Paul Ely Customer Pickup

,Qty - ) Description:

T [Cs-137#1296117 (6microCl)

1 Tc-09#129647 (10nCi)

1 JTh-230#119704 (10nCi)
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CERTIFICATE OF CALIBRATION

MODEL CAL2703 OPTION 1 BETA STANDARD

. : 24)0/ g 40»;
Radionuclide: Tc-99 Activity: ~400.3 8q (10.82 nCi)
Serial Number: C528 Reference Date: 1200 PDT April 1, 1995

Half Life'": {2.13 + 0.05) x 10® years

PRINCIPAL EMISSIONS'"

%.

Type intensit

beta

100

SOURCE DESCRIPTION

The activity is deposited in a 33 mm active 'diameter on an aluminum backing disc. The active area is
sealed beneath 0.9 mg/cm? aluminized mylar stretched on an aluminum support ring. This active element
was then epoxied into an aluminum outer support ring 47 mm in diameter by 2 mm thick.

METHOD OF CALIBRATION

The source was calibrated by dispensing a gravimetric aliquot of a solution calibrated by liquid scintillation
and traceable to the National Institute of Standards and Technology. This standard is indirectly {implicitly)
traceable to the National Institute of Standards and Technology.

North American Scientific, Inc. participates in the Radioactivity Measurements Assurance Program
conducted by the National Institute of Standards and Technology in cooperation with the Nuclear Energy
Institute.

TOTAL UNCERTAINTY (99% Confidence Level)

Systematic uncertainty , 2.21%
Weighing uncertainty. 0.22%
Total uncertainty {quadratic sum) + 2.22%

/{/ / Y _/\ April 25, 1995

Daniel Kalas : : Date
Calibration Laboratory Manager

CES

Jable of Radioactive Isotopes, 7th edition, 19886,

EF|

*LEAK TEST CERTIFICATION ON REVERSE * »
North American Scientific, Inc. ~ 7435 Greenbush Ave., North Hollywood, CA 91605  (818) 503-9201  Fax (818) 503-0764
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14 Qctober 1997 MenAvo
Page 1 of 2 pages, [ssue 07/95

CERTIFICATE

No. 363229

for a Sealed Radioactive Source

Source Type: Alpha Wide Area Reference Source

Product Code

Drawing

Dimensions of Active Surface
Overall Dimensions

Source No.

Nuclide

Measurement Data
Activity

Overall Uncertainty*

Alpha Surface Emission Rate
Reference Date
Traceability*

Leakage and Contamination Test(s)

Test Method(s)*
Test(s) passed on

" Additional Information

ISO Classification*
Recommended Working Life*

° Remark

* see page 2 for explanation

Amersham Buchler

oA G

(Production Manager)

TZRX1922
VZ-1368

@ 36 mm

@47 mm x 3 mm
FS 440
Thorium-230

18, ’loc”/ ”
"315'Bq,
+10 % .

Amersham Buchler
GmbH & CoKG
Gieselweg 1

D-38110 Braunschweig
Postfach 11 49
D-38001 Braunschweig

Tel. (05307) 930-0
Fax (05307) 930-293
Fax-Zemrale 930-237

P Amersham

The Health Science Group

147 s+ 5 %in2nsteradian = FF20 d/_r |

30 September 1997
Defined on page 2

I
13 October 1997

C.34645
10 years
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SOURCE  LEAK

SMEAL WA 7

@, 7% 230
L/

3 7c- 79
@ (i

@ Cs-137
® ,,

TEST
AR 7
3iS B

Yy &7/'%?6/4‘

£y

x\g_u\//{"

e

USED

S #
119705
A,
e
| G607

t(

HP-AD-105-F1 Rev 0

e
yooe -

EHERGYSOLUTIONS

SWIPES USED : __Z~{e

TYPE OF SURVEY :
OO 7782 TP

RWP (023000

DATE : QNCf’é« éf)f}f’yﬂ

TIME 2 ?p (':,

RAD INST : /

SERIAL # : %

4

CALDUE : 7
/

a

- — — ‘:' )
CON INST : S ee

SERIAL # : _ 27 FICHED

CALDUE : __ SHEE 7

4 of 92

LAB INST : /

SERIAL # : / Za ]

CALDUE :

| TECHNICIAN 7
SIGN - /// oo
i LI
2T A

bt

Lt /

PRINT :

.

REVIEW BY : f sjﬁ,_,z
SIGNATURE o‘%{/O{

3

DATE : 9/ Oéo/ 07




Counted by 4[{ /‘ é% ""6‘%&5‘/&'

SWIEAK SURVEY RESULT FORM

(Print)

All smears are 100 cm?2 unless otherwise noted.
B,y Counter Type/No.. 44949/ [0

Date; Z-p&.27

ENERGYSOLL

7
Signature/j_’é’_’/é{%&m

kg=_326.7  cPM Efi=/b.4% Cal Due Date: A-A3-¢2 7

Counter Type/No..29 29/ /02558 Bke=__ £, / CPM Eff=3/0 7p Cal DueDate: Jd-/.3-C"7
By o By o By o
Smear DPM DPM Smear DPM DPM Smear DPM DPM
# 100cm?2 100 cm2 # 100cm?2 100 cm2 # 100cm2 100 cm2
o< oen (<apo - »
2 M Y 24 \ 46 \
3 25 \ 47 \
4 26 l 48 \
5 ! 27 \ 49 \
° l<wor | <uve % ]\ >0 \
7 \ 29 \ 51 \
8 \ 30 \ 52 \
9 \ 3] \ 53 ﬁ\
10 \ 32 \ 54 \
11 \ 33 A 55 \
12 L 34 \ 56 | \
13 \ 35 /)& P 57 AN
14 "\ 36 \ 58 ‘\\
15 /./\’ A 37 \ 59 ’\\
16 ’ \ 38 \ 60 \\
17 \ 39 \ 61 ‘\
18 X 40 \ 62 \
19 \ 41 X 63 \\
20 \ 42 \ 64 \
21 \ 43 \ 65 \
22 i 44 66 \

Remarks:_N/D = NQ DETECTABLE é I o

Da'ge oL of _X

. ‘ I
Signature/Reviewed b)}/: / L(//géq)/ E=gw@ate: @/ ot /IZ
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&5 Duratek

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CALIBRATION
CERTIFICATE

. Customer Information Instrument Information
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2929 Serfal Number: 102001
Contact Name: Tony Riggs Probe: 43-10-1 | Serial Number: 103276
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2007-04661 | Electronic And Source
Instrument Calibration Information
M&TE ID Number Calibration Due Date Environmental Conditions
Thermometer 2551 10/18/07 Temperature (°C) 223
Barometer 2551 10/18/07 Pressure (nmHg) 742
Hygrometer 958670 05/09/08 Humidity (%) 46%
Pulse Generator 101500 10/06/07
ey 94710023 015703 Callbrated in accordance with IN-WI-234.
Isotope Source ID Number Original Activity (dpm) Source Cert. Date Decayed Activity (dpm)
Th™® 119701 19,080 09/30/97 19,080
Te* 099608 21,312 08/08/96 21,312
Pu?® 019442 13,613 06/01/92 13,613
Freduency Calibration
Desired (cpm) Tolerances (cpm) Alpha@ Ap:n I)?ound Alph(:ppr\:)Left Beta(.‘:; nl]?)ound Bet?c:;] gJeft
40 40 40 40 40 40
400 (392-408) 400 400 399 399
4,000 (3,920-4,080) 3,998 3,998 4,000 4,000
40,000 (39.2K-40.8K) 40,003 40,003 40,011 40,011
400,000 (392K-408K) 400,070 400,070 400,104 400,104
Background Determination Alpha As Found Alpha As Left Beta As Found Beta As Left
Counts, C, 6 6 1,122 1,122
Time, T, (min) 20 20 20 20
Rate, R, (cpm) 0.3 0.3 56.1 56.1
Statement of Certification

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers pubhshed operating
specifications. We further certify that our Calibration Measurements are traceable to the National [nstitute of Standards and Technology. (We are not

responsible for damage incurred during shipment or use of this instrument).

{ Instrument
Calibrated By: MML Reviewed By: W[bﬁ" A~ Date: Q/ 2 | / 5)7
libration Date: 09/21/07 7 el Calibration Due:  09/21/08
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l

CROSS TALK SHEET
Initials/Date:

fostrument [D: 102001

As Left Alpha Threshold (mv)

As Found Alpha Threshold (mv)
170 ‘ 170
Alpha Source:  Cross Talk — Performed using Pu™ 019442
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 26,878 26,878 1,327 1,327
Time, T, (min) - 5 5 5 H]
Rate, R, (cpm) Ryjq = 5375.6 Ryjq) = 53756 Ryp = 265.4 Ryp = 265.4
EFF (% c/d) (>25%) N/A N/A N/A N/A
%Cro(s:t:‘;l:/“[)a to ] Rgg— Rugp) ) 265.4-56.1 ) 4.89%
Ryfa) - Roga 5375.6-0.3

As Found Beta High Threshold

As Left Beta High Threshold

As Found Beta Low Threshold As Left Beta Low Threshold
4.0mv 4.0mv 48mv 48mv
Beta Source: Cross Talk-Performed using Tc” 099608
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left
Source Count, C, 7 7 27,501 27,501
Time, T; (min) .5 5, 5 5 i
'Rate, R, (cpm) R, =0.35 Rypq = 0.3 Ry =5500.2 Ryp =55002 |
EFF (% c/d) (>10%) N/A N/A N/A N/A
thCrosstalk (A to ] — Rag=Rua 035203 0o%
Ry - Ropy 5500.2 - 56.1
High Voltage Power
Desired Voltage Tolerance DVM As Found DVM As Left 2929 Meter As Found | 2929 Meter As Left
600 540 - 660 597 597 600 600
800 720 - 880 800 800 800 800
1,000 900-1,100 1,009 1,009 1,000 1,000
1,200 1,080 - 1,320 1,220 1,220 1,200 1,200
1,300 1,170 - 1,430 1,311 1,311 1,300 1,300
High Valtags - As Found Vern Dial Reading As Left Vern Dial Reading
770V 3.24 770V 3.24

Statement of Certification

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not

respongible for damage incurred during shipment or use of this instrument).

_{ Instrument

l\/\lv\u{QA

Reviewed By:

!

9/2([e7

Calibrated By:
bration Date: 09/21/07

e

Calibration

Due: 0'9/21%18'%
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EFFICIENCY SHEET
Initials/Date: Instrument ID: 102001

As Found Alpha Threshold (mv) As Left Alpha Threshold (mv)
170 A 170
A Alpha Source:  Efficiency determined using Th® #119701
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found "Beta As Left
Source Count, C, 30,467 30,467 4,764 _ 4,764
Time, T, (min) 5 5 5 5
Rate, R, (cpm) Ry = 6093.4 Ry = 6093.4 Ryp) = 952.8 Ryp =952.8
EFF (% c/d) (>25%) N/A 31.9% N/A N/A
%Crosstalk [a to B R~ Rop) N/A
(<10%) = = N/A R
I N/A . ‘
As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold -
4.0mv 4.0mv 48mv 48mv
Beta Source: Efficiency determined using Tc”® #099608
aramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta A'-f! Left
Source Count,C,  |. 7 7 27,501 27,501
Time, T (min) 5 5 5 5
Rate, R, (cpm) Ry = 0.35 Ry = 0.35 Ryp = 5500.2 Ryp = 5500.2
EFF (% ¢/d) (>10%) N/A N/A N/A 25.5%
%Croiiu;l.;) gﬂ to a] Ryja)— Ruga) i "N/A _ NIA
Ry - Rujpy N/A

Statement of Certification

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not

respongible for damage incurred during shipment or use of this instrument).

instrument '
Calibrated By: N\JJULRL‘ Reviewed By: 9//{/’ &:'A/é/ow;\_ Date: Ci/ 2 / % 2

Calibration Due: 09/21/08

Calibration Date: 09/21/07
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Instrument ID: 102001

Initials/Date:
Source and Background Plateau Worksheet
High Voltage Background Alpha Source Beta Source Cross Talk
Alpha Beta - Alpha Beta Alpha Beta atof fitoa

600 :

650

700

750

800 Not Regquired: As Founds Within Tolerance

850

900 HV Left As Found

950

1000

1050

1100

1150

1200

1250

1300

Statement of Certification

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not
responsible for damage incurred during shipment or use of this instrument).
Instrument .
Calibrated By: (\Mu;& Reviewed By: W ) éMé,bmﬂ(/‘“* Date: 7/ 2f / 07
Calibration Date: 09/21/07 { &( [ Calibration Due: 09/21/08
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CALIBRATION

.m CERTIFICATE
ratek Instrument Services :
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name: Duratek Inc. - Instrument Services Facility Manufacturer:  Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2350-1 | Serial Number: 126172
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
Customer Purchase Work Order Calibration Method:
Order Number: N/A Number: 2007-04654 Electronic and Source
INSTRUMENT CALIBRATION INFORMATION
_ Instrument Response
Instrument Range Calibrat:;r;itmdard (#10% of Calibration Standard) Comments
(CPM) (CPM) Before After Calibrated in accordance with
Calibration Calibration CP-IN-WI-239 Rev 0
400 400 400 400 Pulser: 101500 Cal Due: 10/06/07
4,000 4,000 4,005 4,005 DVM: 94710023 Cal Due: 09/18/08
40,000 40,0(}0 40,037 ; 40,037 D-814: 2551 - Cal Due: 10/18/07
4‘00,000 400,0b0 401,895 ,3 401,895 Humidity: 958670 Cal Due: 05/09/08
HV Cal Values Desired HV As Found - As Left -
(M2350 HV Entry) (Voltmeter) (VDC) (VDC) (VDC) EPPROM Version: 37122N28
600 (540-660) 600 609 609 Temp: 23.3°C
1,200 (1,080-1,320) 1,200 1,218 1,218 Pressure: 740mmHg
1,800 (1,620-1,980) 1,800 1,826 1,826 Humidity: 47%
Parameter Tolerance (£10%) As Found As Left
Threshold T = 100 10 £ (9 to 11) mVDC 9.8 9.8 Geotropism: SAT ACK/Scroll: SAT
Threshold T =500 50 + (45 to 55) mVDC 47.2 47.2 BAT=>4.5: SAT Volume: SAT
Threshold T =1000 100 = (90 to 110) mVDC 94.0 94.0 Count: SAT Audio Divide: SAT
Window Width W =100 10£(9to 11 ) mvVDC 10 10 Alarms: SAT Lamp: SAT
Display-to-mYV ratio: 100 to 10 mV Overload Test: SAT

STATEMENT OF CERTIFICATION

incurred during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Instltutc of Standards and Technology. (We are not responsible for damage

Instrument

librated By: MJLL%-L

Date: (}/27 /07

Calibration Date: 09/27/07

Calibration Due:

Reviewed By: Wﬂgﬁﬁwﬂ’

09/27/08
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@ Duratek

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 44-10
Serial Number: 211680

Contact Name: Tony Riggs

Customer Purchase
Order Number: N/A

Work Order
Number: 2007-04654

Evaluation Method:

Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

Low Sample Activity (400uR/hr):

High Sample Activity 2mR/hr)

Dead Time (DT):

1) Source Nuclide: Cs' | Serial Number: 019454 | Activity: 5uCi nominal Certification Date: N/A (Used for Plateau Only)
2) Source Nuclide: Cs'*” | Serial Number: 049711 Activity: Variable Certification Date: 07/19/06
Scaler Information Precision Test mR/Hr (Source #2)
2350-1 #126172 Count 1 2.00
Due Date 09/27/08 Count 2 2.04
Threshold T=100 (10mV) Count 3 2.03
Cable Length 5ft, Average 2.02
D-814: 2551 Temp: 23.3 °C Tolerance £10% Al counts within £10% of Average
D-814: 2551 Press: 740mmHg Pass/Fail PaSS
Humidity Humidity: 47%
Calibration Constant (CC):

Using Source #2 = 68,908 Using Source #2 = 251,094 1.620227E-05 5.698261E+10
ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES  (mR/Hr)
Detector Setup Report YES V NO Desired Exposure Tolerance £10% As Found As Left
Barcode Report YES NO 0.400 0.360-0.440 0.400 0.403
Voltage Plateau: YES ¢ NO 1 0.90-1.10 0.945 0.980
High Voltage: 1100V 2 2.00 2,03
COMMENTS

Calibrated with 5ft. Cable

**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the setup parameters are scanned into the
2350-1 prior to use with that specific detector**

STATEMENT OF CERTIFICATION

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications, We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for

damage incurred during shipment or use of this detector).

tector

Certified By: MALJL:\:Q”,L

s Wb

Date: c/‘/ 22;7/? 7

Certification Date: 09/27/07

////l

Certification Due: 09/27/08
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BACKGROUND PLATEAU 44-10#211680 9/27/2007

SOURCE PLATEAU CS-137#019454

700 47
750 90
800 163
850 263
900 405
950 481
1000 511
1050

00 566
1200 614
1250 578
1300 579
1350 619
700 864
750 1232
800 1901
850 2441
900 2754
950 2997
1000 2851
1050 9:

0 30
1200 3194
1250 3323
1300 3284
1350 3294
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" DETECTOR SETUP CHECK LIST REPORT
The follow1ng list is stored as detector setup D1 in the Model 2350.
Today's date is 09/27/2007.
The current time of day is: 12:37:55.

.have verified the list below W

has NO discrepancies with the DETECTOR SETTINGS TABLE:

Comments :

Model 2350 Serial # = 126172.

User I.D. =

High Voltage = 1100 volts.

Threshold = +100.

Window = 1000,0f¢f.

Overload Current = 40.0 micro amperes.

Scaler Count Time = 12 seconds.

Readout Units = R.

Readout Time Base = hr.

Readout Range Multiplier = auto.

Detector Dead Time = 1.620227E-05.
ector Calibration Constant = 5.698261E+10.

ﬁector Model = | 44-10.
tector Serial # = 211680.

Ratemeter Alarm Setting = 1.000000E+09.

.Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X.

Operating Battery Voltage = 5.6 volts.

13 of 92



DET1 CGenerated: 09/27/2007 12:38:41,

.Model 2350 Serial #126172 )

 *H1100$F* (?
Set High Voltage: 1100 Set Threshol 100

, *W1000SWOFFSP* OOFFSC*
Set Window: 1000,0FF Set Overload 400 OFF

‘E* , *SU4SF*
Scal Count Time: 12 Set Readout Units = R

*SB2S . * *SMOS3*

Set Readout Time Base = hr Set Readout Range Multlpller = auto

i
(G o

I

Set Dead Time: 1.620227E-05

@R

_  *SC5.698261E+10 $
Set Calibration Constant: 5.698261E+10

D0 0 A

44-108
Set Detector Mo l: 44-10

N LIRN R0 llll |

*N211680$.*
Set Detector Serial #: 211680

O I||| ARG A

*J1.000000E+09S
Set Ratemeter Alarm: 1.000000E+09

0 0 1) 0 A O A

*K10000005H*
Set Scaler Alarm: 1000000

IIIiIII RN UL A AR |I||l||||IIIIIlIIHIIIIIIIIlIlII

Dose Alarm 1«OOOOOOE+O9 TS o

IIIII IIIIIIIHIIHHHIIIIIIIII

SAVE PARAM TERS AS D1

[rem—
P —
———
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&5 Duratek

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
: This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68A
Contact Name: Tony Riggs Serial Number: 095522
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source
DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
1) Source Nuclide: Th*® | Serial Number: 119704 | Activity (dpm): 18,900 Certification Date: 10/14/97
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 3,238 3,238 Count 1(Heel) 3,026
Count 2 3,221 3,221 Count 2(Center) 3,310
Count 3 3,156 3,156 Count 3(Toe) 3,170
Average 3,205 3,205 Average 3,169
Background (cpm) 1.4 1.4 Tolerance All counts within £10% of Average
Net Counts 3,204 3,204 Pass/Fail PASS
Efficiency 17.0% 17.0%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #:  N/A 19.4E-6 1.0
SCALER INFORMATION DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Q\%ﬁ%ﬁ Threshold
qIZT[05~¢
2350-1 126172 ~Shiosis 14 1400V 40 = 4mV
Detector Setup Report YES v NO Barcode Report YES v/ NO Voltage Plateau YES v NO
COMMENTS
**Calibrated with 25Ft. Cable** Calibrated in accordance with CP-IN-W1-237 Rev 1
10 minute background Efficiency determined w/43-68 source jig
) STATEMENT OF CERTIFICATION
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications, We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).
Detector
2 ' ~ o7
Certified By: N\ 1= | Reviewed By: }Z// / ) A NG Date: 7 / e
vl

Certification Due: 09/11/08

‘;mﬂcmon Date: 09/11/07
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BACKGROUND PLATEAU 43-68#095522 25FT CABLE 9/11/2007

900 Q
950 ¢}
1000 1
1050 Q
1100 0]
1150 0
1200 0
1250 0
1300 1

1 Q 1
1450 2
1500 2
1550 8
1600 31
1650 57
1700 106
1750 207
1800 343
1850 246

1900 1425
1950 1799

ALPHA PLATEAU TH-230#119701 19,080DPM

900 0
950 0

1000 1

1050 0 :
1100 1 g ! |
1150 261

1200 1833
1250 2848
1300 3379
1350 3610

400 374
1450 3685
1500 3673

BETA PLATEAU TC-994#099608 21,312DPM

1400 0
1450 4
1500 49
1550 425

1600 1363
1650 2540
1700 4051
1750 5323
1800 5546
1850 6270
1300 6452
1950 6964

[ [ P
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D2 in the Model 2350.

Today's date is 09/12/2007.
- The current time of day is: 07:31:31.

.have verified the list below
has NO discrepancies with the DETECTOR SETTINGS TABLE: ME
Comments:
Model 2350 Serial # = 126172,
User I.D. =
High Voltage = 1400 volts.
Threshold = 40,
Window = 1000,0f£€£.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.
Readout Range Multiplier = auto.
Detector Dead Time = 1.940000E-05.
ector Calibration Constant = 1.000000E+0Q0.
Q&ctor Model = 43-68A.
Detector Serial # = 095522.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X.
Operating Battery Voltage = 5.6 volts.
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DET2 Generated: 09/12/2007 07:29:37.

.Model 2350 Serial #126172

JAREHE L 0 O ~ RAEERR A e

Set ngh Voltage 1400 Set Threshold 40

lIIIIIIlllllIIIHIIIHIIHIIIIHHllllllllllllllIIIIIIIHHHIIHHIII AN 000 O

Set Window: Set Overload 400 OFF

*SU7SI*
Set Scaler Count Time: 60 Set Readout Units = counts
*SB1S-* _ *SM
Set Readout Time Base = min Set Readout Range Multiplier = auto

*SL1
Set Dead Time: 1. 94000OE 05

@0 IIIIIIHI RO

Set Calibration Constant 1 OOOOOOE+OO

AR R AL L A

-68AS%*
1 Set Detector Model: 43-68A

I il

*N0955225%*
Set Detector Serial #: 095522

10 OO 0 R O 00 AR

*J1.000000E+098V*
Set Ratemeter Alarm: 1.000000E+09

MU A

Set Scaler Alarm 1000000

R AR A AT

t Dose Alarm: 1 OOOOOOE+O9

THUREARLALIR A

SAVE PARAM TERS AS D2
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&8 Duratek

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Tony Riggs Serial Number: 095522

Evaluation Method:
Source

Work Order
Number: 2007-04654

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

Customer Purchase Order
Number: N/A

1) Source Nuclide: Tc* Serial Number:129647 | Activity (dpm): 24,018 Certification Date: 04/01/95
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 5,882 5,882 Count 1(Heel) 5,493
Count 2 5,754 5,754 Count 2(Center) 5,790
Count 3 5,815 5,815 Count 3(Toe) 5,585
Average 5,817 5,817 Average 5,623
T ) = Ny
Background (cpm) 353.0 353.0 Tolerance ’ All counts within £10% of Average
Net Counts 5,464 5,464 Pass/Fail PASS
Efficiency 22.7% 22.7%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source#: N/A 22.1E-6 1.0
SCALER INFORMATION DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Qgﬁﬁg Threshold
2350-1 126172 MJB%W 353.0 1800V 40 =4mV
Detector Setup Report YES «/ NO Barcode Report  YES v NO Voltage Plateau YES v NO

COMMENTS

**Calibrated with 25Ft. Cable**

10 minute background

Calibrated in accordance with CP-IN-WI-237 Rev 1

Efficiency determined w/43-68 source jig

STATEMENT OF CERTIFICATION

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsxble for

damage incurred during shipment or use of this detector).

Detector

Certified By:  \A (PQ—\_A—L

Rewewed By: %Z//,/)k{—#vw

Date:

?/1)/0'7

ertification Date: 09/11/07

Certification Due: 09/11/08
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1400

BACKGROUND PLATEAU 43-68#095522 25FT CABLE 9/11/2007

900

950

1000
1050
1100
1150
1200
1250
1300
1350

1450
1500
1550
1600 31
1650 57
1700 106
1750 207
1800 343
1850 946
1900 1425
1950 1799

ONNMNOFHFRPOOOQOROO

ALPHA PLATEAU TH-230#119701 19,080DPM

900 0
950 0

1000 1 ‘ t
1050 0 o g
1100 1

1150 261

1200 1833

1250 2848
1300 3379
1350 3610
1400 3745
1450 3685
1500 3673

BETA PLATEAU TC-99#099608 21,312DPM

1400 0
1450 4
1500 49
1580 425
1600 1363
1650 2540
1700 4051
1750 5323
1850 270

1900 6452
1850 6964
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.

'Today's date is 09/12/2007.
. The current time of day is: 07:31:50.

I have verified the list below
has NO discrepancies with the DETECTOR SETTINGS TABLE: “A?
Comments:
Model 2350 Serial # = 126172,
User I1I.D. =
High Voltage = 1800 volts.
Threshold = 40.
Window = 1000,0ff.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.
Readout Range Multiplier = auto.
ector Dead Time = 2.210000E-05.
gector Calibration Constant = 1.000000E+00.
ector Model = 43-68B.
Detector Serial # = 095522,
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X.
Operating Battery Voltage = 5.6 volts.
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DET3 Generated: 09/12/2007 07:30:27.

'Model 2350 Serial #126172

AN A RN

Set ngh Voltage 1800 Set Threshold 40

A lIIIIIIIIHIIIIIIIIIIIHIIIIIIIIIIII D

*W10008 *Q400S0QO0FF
Set Window: 1000 OFF Set Overload: 400,0FF

NI 0 w | il

*EG6OSH* . *SU7SIT*
Set Scaler Count Time: 60 Set Readout Units = counts

AR AR

Set Readout—Tlme Base = min Set Readout Range Multiplier = auto

ORI 00O

Set Dead Time: 2 210000E 05

O 00 00

0000C0E +O $O
Set Callbratlon Constant 1.000000E+00
Set Detector Mode 43 68B

I
[ IHIIIIIIIIIIHHIIHHHIII

Set Detector Ser1a1 #: 095522

A R L AR

Set Ratemeter Alarm l 000000E+09

N

*K100000
Set Scaler Alarm:

A

*P1.000000E+098 .
.et Dose Alarm: 1.000000E+0

(0K Illl [

SAVE PARAM TERS AS D3 22 of 92
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:Duratek

, CALIBRATION
.m CERTIFICATE
ratek Instrument Services

628 Gallaher Road

Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION INSTRUMENT INFORMATION

Customer Name: Duratek Inc. - Instrument Services Facility

Manufacturer:

Ludium

Address: 628 Gallaher Road, Kingston, TN 37763

Model: 2350-1

Serial Number: 98638

Contact Name: Tony Riggs

Probe: N/A

Serial Number: N/A

Customer Purchase
Order Number: N/A

Work Order
Number: 2007-04654

Calibration Method:

Electronic and Source

INSTRUMENT CALIBRATION INFORMATION

®

Instrument Response
Instrument Range Calibrat‘i/(;rlnusetandard (£10% of Calibration Standard) Comments
(CPM) (CPM) Before After Calibrated in accordance with
' Calibration Calibration | CP-IN-WI-239 Rev 0
400 400 400 400 Pulser: 101500 Cal Due: 10/06/07
4,000 4,000 4,005 4,005 DVM: 94710023 Cal Due: 09/18/08
40,000 40,000 40,126 40,126 D-814: 2551 Cal Due: 10/18/07
400,000 400,000 401,352 401,352 | Humidity: 958670  Cal Due: 05/09/08
HYV Cal Values Desired HV As Found As Left ' .
(M2350 HV Entry) (Voltmeter) (VDC) (VDO) (vDc) | EPPROM Version: 37122N28
600 (540-660) 600 609 609 Temp: 233°C
1,200 (1,080-1,320) 1,200 1,217 1,217 Pressure: 740mmHg
1,800 (1,620-1,980) 1,800 1,820 1,820 Humidity: 47%
Parameter Tolerance (£10%) As Found As Left
Threshold T = 100 10 £ (9 to 11) mVDC 9.6 9.6 Geotropism: SAT ACK/Scroll: SAT
Threshold T = 500 S0 + (45 to 55) mVDC 47.7 47.7 BAT>4.5: SAT Volume: SAT
Threshold T =1000 100 % (90 to 110) mVDC 95.0 95.0 Count: SAT Audio Divide: SAT
Window Width W = 100 10£(9to11) mVDC 10 10 Alarms: SAT Lamp: SAT
Display-to-mV ratio: 100 to 10 mV Overload Test: SAT

STATEMENT OF CERTIFICATION

incurred during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

Instrument

librated By: '\)\,JL—O« ; S

Reviewed By:

/ﬂ[&W Date: 7/ A 7/07

Calibration Date: 09/27/07

&
alibration Due:

09/27/08
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&5 Duratek

CALIBRATION
CERTIFICATE
Duratek [nstrument Services
.628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 44-10
Contact Name: Tony Riggs Serfal Number: 012269

Work Order Evaluation Method:
Number: 2007-04654 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

| Customer Purchase
Order Number: N/A

1) Source Nuclide: Cs'¥” | Serial Number: 019455 | Activity: SpCi nominal Certification Date: N/A (Used for Plateau Only)
2) Source Nuclide: Cs'” | Serial Number: 049711 Activity: Variable Certification Date: 07/19/07
Scaler Information Precision Test mR/Hr (Source #2)
2350-1 #98638 Count 1 2,02
Due Date -ommf‘f;”[ o8 Count 2 2.00
Threshold T=100 (10mV) Count 3 2.03
Cable Length sft. Average 2.01
D-814: 2551 Temp: 20.3°C Tolerance £10% All counts within £10% of Average
1 D-814: 2551 Press: 74SmmHg Pass/Fail Pass
:' Humidity Humidity: 50%
Low Sample Activity (400uR/hr): High Sample Activity (2mR/hr) Dead Time (DT): Calibration Constant (CC):
Using Source #2 = 70,503 Using Source #2 = 260,046 1.513073E-05 5.803654E+10
ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES  (mR/Hr)
Detector Setup Report YES NO Desired Exposure Tolerance £10% As Found As Left
Barcode Report YES NO 0.400 0.360-0.440 0.401 0.401
Voltage Plateau: YES NO 1 0.90-1.10 0.942 0.957
High Voltage: 1050V 2 1.8-2.2 2.02 2.00
COMMENTS

Calibrated with 5ft. Cable

**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the setup parameters are scanned into the
2350-1 prior to use with. that specific detector**

STATEMENT OF CERTIFICATION

damage incurred during shipment

or use of this detector).

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible

for

Certification Date: 09/06/07

etector < )
ertified By: NA - @“"L ' Reviewed By: %ﬂ W Date: CZ/ éé? 7

Certification Due: 09/06/08
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BACKGROUND PLATEAU 44-~10#012269 9/6/2007

700
750
800
850
900
950

73

142
221
393
448
533

1000 506
1050 518

SOURCE PLATEAU CS-137#019455

1150 568
1200 1152
1250 8566
1300 13527
700 1550
750 2147
800 3187
850 3617
900 3984
950 4159
1

1050 4317
10 ““"7IIS§)
1150 4558
1200 5373
1250 4612
1300 6751
1350 6667

PRI
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D1 in the Model 2350.
Today's date is 09/06/2007.
. The current time of day is: 11:15:41.

'.have verified the list below MP

has NO discrepancies with the DETECTOR SETTINGS TABLE:

Comments:

Model 2350 Serial # = 98638.

User I.D. =

High Voltage = 1050 volts.

Threshold = 100.

Window = 1000, 0f£ff.

Overload Current = 40.0 micro amperes.

Scaler Count Time = 12 seconds.

Readout Units = R.

Readout Time Base = hr.

Readout Range Multiplier = auto.

Detector Dead Time = 1.513073E-05.
ector Calibration Constant = 5.803654E+10.

'ector Model = ! 44-10.

Detector Serial # = ' 012269.

‘Ratemeter Alarm Setting = 1.000000E+09.

Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X.

Operating Battery Voltage = 5.4 volts.
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detl Generated: 09/06/2007 11:16:22.

.Model 2350 Serial #98638

AREEER R A0 AN AT

Set ngh Voltage 1050 Set Thresholé2 100

llllllIIHIHIIHIIIHIIHIIIIHHIIIlllllllHIlllllIIIHHIIIIHHIII |lIIlIlIIIIIIII||||||||I|I||||Ill|IIIIHIIIIIIII|||||||II|||||III

Set Overload 400

A I Tjjjjiﬁﬁlm
I l R
iﬁﬁnﬁfﬂnuﬁﬂﬁnlﬁuﬁﬁﬂﬁrﬁlﬁlﬁﬁnummnnnumunnmmmm
IS

)

R
)
O
S

*F12SE* . *SU4SF
Set Scaler Count Time: 12 S
*SB2S.*
Readout Range Multiplier = auto
*SL
. Set Callbratlon Constant 5 8036S4E+1O
*N0122693
*J1.000000E+09SV*
Set Scaler Alarm 1000000
SAVE PARAMsETERS AS D1 27 of 92




DETECTOR

: CERTIFICATE
uratek Instrument Services
28 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68A
Contact Name: Tony Riggs Serial Number: 088917
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source
'. : DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
1) Source Nuclide: Th®® | Serial Number: 119704 | Activity (dpm): 18,900 Certification Date: 10/14/97
Parameter As Found As Left Precision Test CPM (Source #1)
Count 1 3,152 3,152 Count 1(Heel) 3,120
Count 2 3,110 3,110 Count 2(Center) 3,135
Count 3 3,251 3,251 Count 3(Toe) 3,080
Average 3,171 3,171 Average 3,112
. i o I
Background (cpm) .- 0.6 0.6 X ! Tolerance ‘ All counts within £10% of Average
Net Counts 3,170 3,170 Pass/Fail PASS
Efficiency 16.8% 16.8%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #:  N/A Source #: N/A 194E-6 1.0
SCALER INFORMATION DETECTOR INFORMATION
;: Model Serial Number Due Date Background (cpm) %g Threshold
2350-1 98638 0.6 1350V 40 =4mV
- 21O L
Detector Setup Report YES v NO Barcode Report  YES / NO " Voltage Plateau YES v NO

COMMENTS

**Calibrated with 25Ft. Cable**

10 minute background

Calibrated in accordance with CP-IN-WI-237 Rev 1

Efficiency determined w/43-68 source jig

STATEMENT OF CERTIFICATION

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for

damage incurred during shipment or use of this detector).

Detector

Certified By: M 'EUJ,‘

Mar——

Date: c?) h /[)7‘

rtification Date: 09/11/67

Reviewed By: _ QZ%/Z/L/KQ'&
DT ﬂ V44

Certification Due: 09/11/08
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background plateau 43-68#088917 25ft cable 9/11/2007

900 0
950 0

1000 0

1050 0

1100 0

1150 0

1200 0

1250 1

1300 2

(1350 7D

1450 0

1500 4

1550 17

1600 20

1650 61

1700 186

1750 262

1800 337

1850 483

1900 644

1950 891

BETA PLATEAU TC-99#099608 21,312DPM

1400 1

1450 20

1500 247 , .
1550 1005 e
1600 2232 ’ -
1650 3681

1700 5018

1750 ~ 5374
1800 5440
1850 5977
1900 6359
1950 7275

ALPHA PLATEAU TH-~230#119701 19,080DPM

900 126
950 0
1000 0
1050 0
1100 4

1150 1013
1200 2232
1250 2914

1300 .

1350 3442
14 [¥]
1450 3474
1500 3571
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' DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D2 in the Model 2350.
'Today's date is 09/12/2007.

The current time of day is: 07:25:40.

I have verified the list below
has NO discrepancies with the DETECTOR SETTINGS TABLE: M

Comments:
Model 2350 Serial # = 98638.
User I.D. =
High Voltage = 1350 volts.
Threshold = 40.
Window = 1000,0f¢f.
Overload Current = 40.0 micro amperes.
Scaler Count Time = 60 seconds.
Readout Units = counts.
Readout Time Base = min.
Readout Range Multiplier = auto.

ector Dead Time = 1.940000E-05.
Qctor Calibration Constant = 1.000000E+00.
, ector Model = 43-68A.
Detector Serial # = 088917.
Ratemeter Alarm Setting = 1.000000E+09.
Scaler Alarm Setting = 1000000.
Integrated Dose Alarm Setting = 1.000000E+09.
Low Count Alarm Setting = X.
Operating Battery Voltage = 5.5 volts.
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DET2
3
! .

. Model 2350 Serial

Iy I

Set ngh Voltage

Set Window:

IIII Illlllllllll

e
—_—

Scaler nt Time: 60 Set Re

Set Dead Time: 1.940000E-05

Generated: 09/12/2007 07:26:58.

i i

il IHIHllllllIlllHIIIIIIIIIIHIIIHIIIlllIHIIIIHHIII Ll

Set Ov

ll IIlIlllIIlIIIHIII

reshold 40

(AU

erload 400 OFF

llllll IR

adout Units = counts

A

. ' *SMO0S
ime Base = min Set Re

adout Range Multiplier = auto

@il

. . *SC1. OOOOOOE+O $
Set Calibration Constant: 1 00E+00

Set Detector Mode

*N088917$
Set Detector Seria

(T

43-68A

1l #: 088917

NI 0

0 A AR

*J1.000000E+09SV*

Set Ratemeter Alar

AR L A

Set Scaler Alarm

IR

t Dose Alarm

LI

SAVE PARAM%TERS AS

m: 1.000000E+09

UL R

*9%50000
.00000
.OOOOOOE?O9 (o

[

e e
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&5 Duratek

DETECTOR
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-68B
Contact Name: Tony Riggs - Serial Number: 088917
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Source Nuclide: Tc* Serial Number:129647 | Activity (dpm): 24,018 Certification Date: 04/01/95
Parameter AsFound | AsLeft Precision Test CPM (Source #1)
Count 1 5,859 5,859 Count 1(Heel) 5,602
Count 2 5,723 5,723 Count 2(Center) 5,938
Count 3 5,945 5,945 Count 3(Toe) 5,704
Average 5,842 5,842 Average 5,748
Background (cpm) 335.6 3356 Tolerance All counts within £10% of Average
Net Counts 5,506 5,506 Pass/Fail PASS
Efficiency 22.9% 22.9%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 22.1E-6 1.0
SCALER INFORMATION DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) stl%tl_:g Threshold
2350-1 98638 -03#05/98q( 22[36 335.6 1800V 40 = 4mV
Detector Setup Report YES v NO Barcode Report  YES v/ NO Voltage Plateau YES+/ NO
" COMMENTS

**Calibrated with 25Ft. Cable**

10 minute background

Calibrated in accordance with CP-IN-WI-237 Rev 1

Efficiency determined w/43-68 source jig

STATEMENT OF CERTIFICATION

damage incurred during shipment or use of this detector).

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating '
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for

Detector
Certified By: M . i Ooarl )

W

7/11)o7

Date:

rtification Date: 09/11/07

Reviewed By: %/O ol

Certification Due: 09/11/08
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. background plateau 43-68#088917 25ft cable 9/11/2007

900 0
950 0
1000 0
1050 0
1100 0
1150 0
1200 0
1250 1
1300 2
1350 1
1400 5
1450 0
1500 4
1550 17
1600 20
1650 61
1700 186
1750 62
(}aoo 337)
1900 644
1950 891
BETA PLATEAU TC-99#099608 21,312DPM
1400 1
1450 20
1500 247
1550 1005
. 1600 2232
1650 3681
1700 5018

1750 374
1800 5440

1300 6359
1950 7275

ALPHA PLATEAU TH-230#119701 19,080DPEM

900 126
850 0
1000 0
1050 0
1100 4

1150 1013
1200 2232

1250 2814
1300 3330
1350 3442
1400 3450

1450 3474
1500 3571
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D3 in the Model 2350.

Today's date is 09/12/2007.
' The current time of day is: 07:26:16.

I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: NA?

Comments:

Model 2350 Serial # = 98638.

User 1I.D. =

High Voltage = 1800 volts.

Threshold = ' 40.

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.

Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = : min.

Readout Range Multiplier = auto.

Detector Dead Time = 2.210000E-05.

gector Calibration Constant = 1.000000E+00.
ector Model = 43-68B.

Detector Serial # = 088917.

Ratemeter Alarm Setting = 1.000000E+09.

Scaler Alarm Setting = 1000000.

iIntegrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X.

Operating Battery Voltage = 5.5 volts.
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DET3 Generated: 09/12/2007 07:27:35.

' ‘Model 2350 Serial #98638

AR ARAR b AN

Set ngh Voltage 1800 Set Threshold 40

AR Illlllll HII IHII 10 0 A

*0400
Set Window: Set Overload: OFF

L N IIIIIIIII II

*SU7SI*
Set Scaler Count Time: 60 Set Readout Units = counts

QT IR0

Set Readout Time Base = min Set Readout Range Multiplier = auto

MU0 T A O g

*SL2
Set Dead Time: 2. 21000OE 05

010000 00 0 0O O |

Set Callbratlon Constant 1 OOOOOOE+OO

JRFAAT O R RO

*M43—6SB O*
Set Detector Mode 43-68B

AN

*N(08891
Set Detector Ser #: 088917

10 0 A ) 0O D000 OO

*J1.000000E+098V*
Set Ratemeter Alarm: 1.000000E+09

[ T

Set Scaler Alarm 1000000

O A O A AR

*P1.000LQ00E+Q

.et Dose Alarm: 1.00( FJOOE+O9 lc Lo

*SP3%9*
SAVE PARAMETERS AS D3 35 of 92
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&5 Duratek

CALIBRATION
CERTIFICATE
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37A
Contact Name: Tony Riggs Serial Number: 190946
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source
DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: Th?* Serial Number: 119704 | Activity: 18,900 dpm Certification Date: 10/14/97
Parameter As Found As Left Precision Test CPM
Count 1 3,409 3,409 Count 1 (Heel) 3,460
Count 2 3,356 3,356  Count 2 (Center) 3,188
Count 3 3,190 3,190 Count 3 (Toe) 3,260
Count 4 3,164 3,164 _ Average 3,303
Count 5 3,254 3,254 i Tolerance gl de £10% U f N
Count 6 3,238 3,238 Pass/Fail Pass
Average 3,269 3,269
Baf:kground (CPM) 8.6 8.6
)
' Net Counts 3,260 3,260
Efficiency 17.3% 17.3%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #: N/A Source #: N/A 19.35-% 1.0
SCALER INFORMATION DETECTOR INFORMATION
Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
ATZ (66
2350-1 98638 ~p 8.6 1400V 40 =4 mV
Detector Setup Report YESV NO Barcode Report YES+  NO Voltage Plateau YES+ NO

COMMENTS

Caled in accordance with CP-IN-WI1-239
10 minute background performed Efficiency performed on contact with 6Ft. cable

STATEMENT OF CERTIFICATION

We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating ‘
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

Jetector S < o
'd ey . . - . Pk o .
2 .
ertified By: A \ “eand L Reviewed By: WLZW Date: 1 I (9 / o7
Certification Date: 09/06/07 ;oo Certification Due: 09/06/08
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background plateau 43-~37#190946 9/6/2007

alpha plateau Th-230#119738 18,600dpm

beta plateau Tc-99#099608 21,312dpnm

900 0
950 0
1000 0
1050 0
1100 0
1150 3
1200 3
1250 5
1300 8
1350 7
(T4o0 ?}
1450 1
1500 5
1550 16
1600 61
1650 135
1700 274
1750 447
1800 818
1850 1145
1900 1203
1950 1235
900 0
950 6
1000 0
1050 0
1100 2
1150 706
1200 2620
1250 3371
1300 3596
1350 3695
(1400 3640
TI50 3686
1500 3825
1400 6
1450 10
1500 15
1550 133
1600 832
1650 1825
1700 3003
1750 4129
1800 5373
1850 5748
1900 5666
1950 6580
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DETECTOR SETUP CHECK LIST REPORT
- The following list is stored as detector setup D4 in the Model 2350.

" Today's date is 09/06/2007.
The current time of day is: 11:18:49.

.have verified the list below :

has NO discrepancies with the DETECTOR SETTINGS TABLE: A”KD

Comments:

Model 2350 Serial # = 98638.

Usexr I.D. =

High Voltage = 1400 volts.

Threshold = 40,

Window = 1000,0ff.

Overload Current = 40.0 micro amperes.

Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Basge = min.

Readout Range Multiplier = auto.

Detector Dead Time = . 1.930000E-05.
ctor Calibration Constant = 1.000000E+00.

':ctor Model = 43-37A.

Detector Serial # = 190946.

Ratemeter Alarm Setting = 1.000000E+09.

Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Settlng = 1.000000E+09.

Low Count Alarm Setting = X.

Operating Battery Voltage = 5.4 volts.
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detd

.Model 2350 Serial #98638

b o
’—-\
N
o
o
U
|
*

, *W1000SWOFFSP*
Set Window: 1000,0

LT

Set Scaler Count Time: 60

MR 0 0

Set Readout Tlme Base = min

[

Set Dead Time: 1.930

‘ *SCl'.OOOOOOE+OO$

Set Calibration Constant: 1.000

T IIIIIIIIIHIII I

Set Detector Mode : 43-37A

0 O A 0

*N19094685*
Set Detector Serlal #: 190946

L [

00E+09S5V*

o
(@)
o
e3]
}
o
wn

| Sle]

Set Ratemeter Alarm:

*SL1.930000E-055L*

[ AVRO

I il

*K1000000SH*
Set Scaler Alarm: 1000000

*P1.000
ose Alarm- 1 000000E+09

AL

- SAVE" PARA&%TERS AS D4

L I

000E+00

Generated: 09/06/2007 11:17:23.

*0400S00F
Set Overload: 400, OFF

[y

Set Readout Unlts = counts

LT

IR

.000000E+09S

R L O IIIIIIIII I
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@ Duratek

CALIBRATION
. CERTIFICATE
‘Duratek [nstrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION DETECTOR INFORMATION
Customer Name: Duratek Instrument Services Manufacturer:  Ludlum
Address: 628 Gallaher Rd Kingston, TN 37763 Detector Model: 43-37B
Contact Name: Tony Riggs Serial Number: 190946
Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source
DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION
Source Nuclide: Tc* Serial Number: 129647 | Activity: 24,018 dpm Certification Date: 04/01/95
Parameter As Found As Left Precision Test CPM
Count 1 6,756 6,756 Count 1 (Heel) 6,684
Count 2 6,817 6,817 Count 2 (Center) 6,634
Count 3 6,614 6,614 Count 3 (Toe) 6,547
Count 4 6,621 6,621 Average 6,622
Count 5 6,673 6,673 Tolerance £10%
Count 6 6,521 6,521 Pass/Fail Pass
Average 6,667 6,667
Background (CPM) 1,170 1170
Net Counts 5,497 5,497
Efficiency 22.9% 22.9%
Low Sample Activity: High Sample Activity: Dead Time (DT): Calibration Constant (CC):
Source #; N/A Source #: N/A 224E-% 1.0
SCALER INFORMATION DETECTOR INFORMATION
Maodel Serial Number Dug Date Background (cpm) Operating Voltage Threshold
AZ1[08
2350-1 98638 158 ¥ 1,170 1850V 40=4mV
Detector Setup Report YESV NO Barcode Report YES+  NO Voltage Plateau YES v/ NO
COMMENTS
Calibrated in accordance with CP-IN-WI-239 ,
10 minute background performed : Efficiency performed on contact with 6Ft. cable
STATEMENT OF CERTIFICATION _
We Cetify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

etector
. T .
“ertified By: f\/\ Asa

/b/o7

Date;

Certification Date: 09/06/07

Reviewed By: ' Q&/MW o
g vt

Certification Due: 09/06/08
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background plateau 43-37#190946 9/6/2007
900
950 -
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550 16
1600 61
1650 135
1700 274
1750 447
1800 818
(1850 11;%‘3@
1900

1950 1235

UIE(A)\](DU‘I&)WOOOOO

alpha plateau Th-230#119738 18,600dpn
800 0

950 6
1000 0
1050 0
1100 2
1150 706

1200 2620
1250 3371
1300 3596
1350 3695
1400 3649
1450 3686
1500 3825

beta plateau Tc-99#099608 21,312dpm
1400 6

1450 10
1500 i5
1550 133
1600 832

1650 1825
1700 3003
1750 4129
1800 5373
1850 574
6
1950 6580
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup D5 in the Model 2350.
Today's date is 09/06/2007.
- The current time of day is: 11:19:07.

- I have verified the list below ,
has NO discrepancies with the DETECTOR SETTINGS TABLE: ﬁA!7
Comments:

Model 2350 Serial # = 98638.

User I.D. =

High Voltage = 1850 volts.

Threshold = 40.

Window = 1000,0f¢f.

Overload Current = 40.0 micro amperes.

Scaler Count Time = 60 seconds.

Readout Units = counts.

Readout Time Base = min.

Readout Range Multiplier = auto.

Detector Dead Time = 2.240000E-05.

ﬁector Calibration Constant = 1.000000E+00. !
ector Model = 43-37B.

Detector Serial # = 190946.

Ratemeter Alarm Setting = 1.000000E+09.

Scaler Alarm Setting = 1000000.

Integrated Dose Alarm Setting = 1.000000E+09.

Low Count Alarm Setting = X.

Operating Battery Voltage = 5.4 volts.
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det5 Generated: 09/06/2007 11:18:04.

.Model 2350 Serial #98638

AR Illllllﬂllﬂlllll TG

Set ngh Voltage 1850 Set Threshold 40

lllll Il IIHIIIHII ATV - IIIII Il (AU I

W1l000 *Q4008
ind 1000 OFF rload: 400 OFF

'(I‘

l Ill il IlllIIIHHI il | IIIIII*IlSysII*IlIlI I
ﬁ Set Scaler Count Time: 60 Set Readout Units = counts
0 I
Set Reggiﬂ%_Time Base = min Set Régggﬁ%3%ange Multiplier = auto
00 0 0O O
Set Dead Time: 2.240000E-05
@ IIIIIIIIHIIIII (A IIIIIIIIIHI (A | |
. Set Ca llbratlon Con tant 1 OOOOOOE+OO ‘
5
A O R0 0 A

| *M43 - 37B‘$*
'~ Set Detector Mode : 43-37B

*N190946S$5*
Set Detector Serial #: 190946

RO R AT AR

*J1. OOOOOO
Set Ratemeter Alarm: OOOOOOE+O9

OO L G R

000000SH*
Set Scaler Alarm 1000000

A JII!!IIIIIIIIIII l||||HIIIIIIIIIIHIIIIIIIIHIII

. *P1, 00E+09 _
:.t Dose Alarm: 1.? os OOE+O9 5 Co

LR

*SP5SB*
SAVE PARAMETERS AS D5 43 of 92

e




@ Duratek

- CALIBRATION
‘ CERTIFICATE
. Page 1 of 2
Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331
This Certificate will be accompanied by Calibration Charts or Readings where applicable

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Maodel: 2360 Serial Number: 193676
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
Customer Purchase Order | Work Order Calibration Method:
Number: N/A Number: 2007-04596 Electronic
Instrument Calibration Resll:)8;::l [e::ell;)%) Stf:(:g:":t\l’:lllue gi::: Tolerances Ri:a:::se
Range Standard Value As Found As Left CPM (minutes) (:1;22 As Found As Left
X1 100 100 100 40,000 CPM 0.1 3920- 4080 4018 4018
X1 400 400 400 40,000 CPM 0.5 19.6k - 20.4k 20,090 20,090
é X10 1,000 1,000 1,000 40,000 CPM 1.0 39.2k- 40.8k 40,181 40,181r
N~ X10 4,000 4,000 4,000
X100 10,000 10,000 10,000
X100 40,000 40,000 | 40,000
X 1000 100,000 100,000 100,000
X 1000 400,000 400,000 400,000
Calibrated in accordance with OEM Technical Manual

Twe Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage
incurred during shipment or use of this instrument).

Instrument , .
Calibrated By: % Reviewed By: /( EE :Bate: o ?' / l(/ 67 .

‘ 7
| Calibration Date: 08/14/2007 Calibration Dqé 08/14/2008

Il
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| @Duratek“

Page 2 of 2

C Model: 360 Serial Number: __193676
@
Volt Meter ID# 6565015 | Cal Due: 10/30/07 Barometer ID# 2551 T Cal Due: 10/18/07
Pulser ID# 101500 | Cal Due: 10/06/07 Thermometer - ID# 2551 Cal Due: 10/18/07
Humidity ID# 958670 | Cal Due: 05/09/08 | Temp: 20.7°C | Pressure: 740 mmHg Humidity: 47%
. BAT Check Sat (V) Unsat ( ) Geotropism Sat ( V) Unsat ( )
LCD Display Check Sat ( \/) Unsat () Audio Check Sat ( \I) Unsat( )
Mechanical Zero Sat (V) Unsat( ) Low BAT Set Sat (V) Unsat ( )
Reset Sat (V) Unsat ( )
HYV Analog Display Sat (V) Unsat ( )
Voltage Tolerance As Found As Left **As Found As Left
500 450-550 508 508 Alpha Sensitivity = 107 mv Alpha Sensitivity = - 120 mv
1000 900-1100 1009 1009 Beta Sensitivity=  3.0mv Beta Sensitivity = 3.5mv
;« 1500 1350-1650- H 1,526 1,526- 3' Beta Window= . .26 h}v Beta Window = Lxé - 30 my
s H.V. Set Wi;h ]Sete&or Not Connected C Overload t(; be s.et with detector to be used

Calibrated in accordance with OEM Technical Manual
See detector certificate for High Voltage setting

Calibrated with 25ft cable

** Previously calibrated with 5 foot

Instrument

| Calibrated By:

Reviewed By: Wate: 0¥ / / 5/0 7.

| Calibration Date: 08/14/2007

Calibration % 08/14/2008

e

- ?%.;m X . ,’ 3
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@Duratek

.Duratek Instrument Services

" 628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CALIBRATION
CERTIFICATE
Page1of2

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2360 Serial Number: 164680
Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
Customer Purchase Order | Work Order Calibration Method:
Number: N/A Number: 200
Instrument Calibration l:::::;f.tsf Calibration Time Base | Tolerances Respo‘l:::l:;cpmb
Range Standard Value As Found' As Left Stam::;fn)value (minutes) (cpm) As Found As Left
- +2%
X1 100 100 100 40,000 1 39.2K-40.8K 40,300 40,300
X1 200 200 200
X1 400 400 400 '
@ X10 1,000 1,000 1,000 ' 3
' X10 2,000 . 2,000 2,000
X10 4,000 4,000 4,000
; X 100 10,000 10,000 10,000
X100 20,000 20,000 20,000
X100 . 40,000 40,000 40,000 Calibraféa in accordance with OEM Technical Manual
X 1000 100,000 100,000 100,000
X 1000 200,000 200,000 200,000
X 1000 400,000 400,000 uo,ooo

at the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.

e Certify
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

incurred during shipment or use of this instrument).

Instrument
Calibrated By: %Z

Reviewed By: Wﬂw Date: . /I / 15 /07

Calibration Date: 11/15/2007

Calibration Due: 11%5/2/608

i

JE
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Page 2 of 2

Model: 2360 Serial Number: _ 164680
Volt Meter ID# 6565015 ) Cal Due: 11/01/08 Barometer ID# 2816 Cal Due: 05/15/08
Pulser ID# 120935 ] Cal Due: 08/15/08 Thermometer ID# 2816 Cal Due: 05/15/08
Humidity 958670 | Cal Due: . 05/09/08 { Temp: 24.0°C Pressure: 737 mmHg Humidity: 43%

Geotropism

Sat (V) Unsat ( )

As Found

As Left

Audio Check

Sat (V) Unsat ( )

Alpha Sensitivity = 120mv

Alpha Sensitivity = 120mv

Mechanical Zero

Sat (V) Unsat ( )

Beta Sensitivity = 3.5mv

Beta Sensitivity = 3.5mv

Beta Window =30mv

Reset Sat (V) Unsat ( ) Beta Window = 30mv
HYV Analog Display Sat (V) Unsat ( )
Battery Check/Set Sat (V) Unsat ( )
— mgh vohge.c‘.‘:]. ibrmon
Voltage Tolerance As Found As Léft
500 450-550 503 503
1000 900-1100 1,001 1,001
h\\-/. 1500 1350-1650 1,490 1,490
~ H.V. Set With Detector Not Connected

See detector certificate for specific High Voltage setting. Calibrated with 6ft cable.

.§ Calibrated By:

' Instrument

e

Reviewed By: Mrﬂ W Date: » / / / g/ o7

| Calibration Date: 11/15/2007

Calibration Due: 11/15/2008
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' & Duratek-

Duratek Instrument Services
628 Gallaher Road
Kingston, TN 37763

Phone: (865) 376-8337
Fax: (865) 376-8331

PR

will be accompanied by Calibration Charts or Readings where applicable

This Certificate

CALIBRATION
CERTIFICATE
Page 1 of 2

Manufacturer: Ludlum

Customer Name: Duratek Instrument Services

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2360 Serial Number: 193667

Contact Name: Tony Riggs Probe: N/A Serial Number: N/A
Calibration Method:

Customer Purchase Order | Work Order

ml_)eg': -20_07-_04 6 ‘

Electronic

Number: N/A

Inslil:::;:m St:::(liiat:':iat\i'(:llue Resll:;l:::n e::ei:)%) Stf:;;t:'l:t\i’:lllue ’]l;i;x;: To(l:;:l:)ces Rsezal:;se
As Found As Left CPM (minutes) £29, AsFound |  As Left
X1 100 100 100 40,000 CPM 0.1 3920- 4080 4026 4018
X1 400 . 3400‘ © 400 . 40,009 CPM 05 19.6k -{20.4k 20;130 %0’13();
X10 1,000 | i‘,000 1,000 40,006‘CPM 1.0 39.2k7-“40.8k 40,258 40,258 -
| Tl xw 4,000 4,000 4,000
X 100 10,000 10,0600 10,000
X 100 40,000 40,000 40,000
X 1000 100,000 100,000 100,000
X1000 400,000 400,000 400,000
Calibrated in accordance with OEM Technical Manual

incurred during shipment or use of this instrument).

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications.
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage

~ | Instrument
. Calibrated By: %

Reviewed By: Wam: Og/ Ay / 47

Calibration I‘d?/ 08,/_15/2008

5

;

7
'alibraﬁon Date: 08/15/2007 - Y o
E . v ]

[l
¥
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| @Duratek

Model:

2360

Page2 of 2
Serial Number: _ 193667

Volt Meter ID# 6565015 | Cal Due: 10/30/07 Barometer ID# 2551 Cal Due: 10/18/07
Pulser ID# 101500 { Cal Due: 10/06/07 Thermometer ~ ID# 2551 Cal Due: 10/18/07
Humidity ID# 958670 | Cal Due: 05/09/08 | Temp: 19.5°C | Pressure: 739 mmHg Humidity: 53%
BAT Check Sat (V) Unsat ( ) Geotropism Sat (V) Unsat ( )
LCD Display Check Sat ( ‘J) Unsat( ) Audio Check Sat (V) Unsat( )
Mechﬁnical Zero Sat ( \l) Unsat( ) Low BAT Set Sat (V) Unsat( )
Reset Sat (V) Unsat ( )
HV Analog Display Sat (V) Unsat( )
Voltage Tolerance As Found As Left **As Found As Left
500 450-350 502 502 Alpha Sensitivity = 145 mv Alpha Sensitivity = 120 mv
1000 900-1100 1004 1004 Beta Sensitivity=  3.0mv  Beta Sensitivity = 35my
1500 1350-1650 1,517 1,517 v Beta Window = 26 mv Beta Window = 36 mv
H.V. Set With Detector Not Connected Overload to be set with detector to be used

Calibrated in accordance with

OEM Technical Manual

‘| See detector certificate for High Voltage setting

| Calibrated with 25ft cable

i Previou.sly calibrated with 5 foot

| Instrument

Calibrated By:

i o

Reviewed By: W @Date: 08 ( 5 / 07

| Calibration Date: 08/15/2007

>

Calibration é(e: 08/15/2008

i
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. @Duratek“ ‘ CALIBRATION

) CERTIFICATE
uratek Instrument Services
QZS Gallaher Road

" Xingston, TN 37763
~“Phone: (865) 376-8337
Fax: (865) 376-8331
Th'is Certificate will be accompanied by Calibration Charts or Readings where applicable

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road Kingston, TN 37763 Detector Medel: 43-37
Contact Name: Tony Riggs Serial Number: 092765
Customer Purchase: Work Order Evaluation Method:

Number: 2007-04776 Source

. )
Source Nuclide Serial Number Certification Date Activity (dpm) Net Response (cpm) Efficiency (%)
Th-230 060101 11/28/00 27,060 3,633 13.4%
Tc-99 119718 _ 10/14/97 20,520 4,047 19.7%

Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2360 164680 11/15/2008 a=3 1675V @ (120mV)
2360 164680 11/15/2008 B =433 . 1675V g (3.5-50mV)

L I'Voltage Plateau: VYES NO - MDA/Cross Talk Evaluation: JYES NO
Count 1 (Left Toe) 4,496cpm Count 1 (Right Toe) 4,721cpm
Calibrated with 6ft cable Count 2 (Left Mid) 4,476cpm Count 2 (Right Mid) 4,485cpm
‘| Calibrated in accordance with Count 3 (Left Heel) | 4,572cpm Count 3 (Right Heel) 4,623cpm
original equipment techaical
manual. Average 4,562cpm
1 . Pass/Fail PASS (+/-10% Tolerance)

'| We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating
-1 specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
damage incurred during shipment or use of this detector).

1 Detector '
Certified By: m‘ Reviewed By: WI/@W—-\— Date: // / /5] / o7
Certification Date: 11/15/2007 /réertification Due: 11/15/2008
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)

— Detector 43-37 #092765 Raw Data (Counts) .
Background Th-230 Tc-99 N/A N/A
Voltage Alpha Beta Alpha Beta Alpha - Beta Alpha Beta Alpha Beta
1625 1 255 2978 1413 2 3564
1650 7 376 3298 1487 7 4069
1675/~ 3 452 3464 1645 2 4326
1700 8 592] - 3965 1768 8 4531}
Source Info
Nuclide Th-230 Tc-99 N/A N/IA
D 60101 119718
5 Initial DPM 27060 20,520
- Certification Date 11/28/2000 10/14/1997 e
o Today's Date 11/15/2007 11/156/2007 ~—FHHHHHE THHHHHHE
o Source Age (Years) 6.96 10.09 107.87 107.87
- Half-Life (Years) 7.70E+04 2.13E+05
o, Corrected Activity 27058 20519 #DIV/0! #DIV/Q!
‘@ ‘ Net CPM (Efficiencies determined below only used for selecting operating voltage)
N MDA/Cross-Talk |Beta Eff. [Alpha Eff. Th-230 Tc-99 N/A N/A
Voltage | Beta MDA |Alpha MDA | Beta-Alpha (%) (%) Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1625 477.5 66.9 0.06% 16.13% 11.0%1 2977 1158 1 3309 -1 -255 -1 -255
1650 516.3 123.5]  0.17% 18.00% 12.2% 3291 1111 0 3693 -7 -376 -7 -376
1675 538.3 84.2 0.05% 18.88% 12.8% 3461 1193 -1 3874 -3 -452 -3 -452
1700(~ 603.8 108.5 0.18% 19.20% 14.6% 3957 1176 0 3939 -8 -592 -8 -592
1725] #DIV/O! #DIV/O! #DIV/O! 0.00% 0.0% ~Q 0 0 0 0 0 0 0
1725| #DIV/0! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 4] 0
1750] #DIV/IO! | #DIVIO! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0] 0 0
1775]  #DIV/0! #DIV/IO! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/Q! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
Performed By: gé é Date: /;//.5%7
R ! 3 ~ .
- =~ Reveiwed By: Mﬂ W s Date: /! / /5 / 4 7 -
. /7 v .
:/.ﬂ\‘-




| @Duratek“

‘uratek Instrument Services

- -7 628 Gallaher Road
. Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where a

CALIBRATION
CERTIFICATE

Order Number: N/A

Number: 2007-04776

Customer Name: Duratek Instrument Services Manufacturer: Ludlum
Address: 628 Gallaher Road, Kingston, TN 37763 Detector Model: 43-68
Contact Name: Tony Riggs Serial Number: 120548
Customer Purchase: Work Order Evaluation Method:

Source

Source Nuclide Serial Number Activity (dpm) Net Response (cpm) Efficiency (%)
Th>® 119702 20,580 1,194 5.8%
T 099608 21,312 3,901 183%

i\f Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
2360 - 193667 08/15/2008 0 : 1760V. Alpha (120mV)
2360 193667 08/15/2008 156 1700V Beta (3.5-30mV)

Voltage Plateau: VYES

DA/Cross Talk Evaluation:

VYES

**Calibrated with 25 foot cable**

manual,

| 5 minute background performed

Detector has two layers of Mylar ( 0.8mg/cm?) total
| Precision test performed with Tc” #099608.

Calibrated in accordance with original equipment technical

Heel 3,955
Center 4,257
Toe 3,960
Average 4,057
Pass/Fail PASS (+/-10% Tolerance)

1 We Certify that the detector listed above was evaluated for proper opetatio:i pn'br
;] specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for

‘shipment and that it met all the Manufacturers published operating

damage incurred during shipment or use of this detector)._

Reviewed By:

Certification Date: 11/15/07

Vf/ﬂW bate: ////'7/0"7

Certification Due: 11/15/08
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HV and MDA Data Sheet Only
Detector 43-68 #120548 Raw Data (Counts)
Background Pu-239 Tc-99 N/A N/A

Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1650 0 68 685 372 0 .3325
1675 1 106 1035 374 1 3996
1700 0 161 1093 375 0 4240
1725 0 207 1305 412 0 4055
1750 2 204 1506 449 6 - 3707
1775 4 235 1761 417 82 3032

] Source Info
Nuclide Pu-239 Tc-99 N/A N/A
iD 19442 119715
Initial DPM 13613 21900
Certification Date  6/1/1992 10/14/1997
Today's Date 11/15/2007 11/15/2007 11/15/2007 11/15/2007
Source Age (Years) 15.46 10.09 107.87 107.87
Half-Life (Years) 2.41E+04 2.13E+05
Corrected Activity 13607 21899 #DIV/0! #DIV/0!
Net CPM (Efficiencies determined below only used for selecting operatmg voltage)
MDAJCross-Talk Beta Eff. Aipha Eff. | Pu-239 Tc-99 N/A N/A .

Voltage | Beta MDA |Alpha MDA | Beta-Alpha (%) (%) Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1650 276.2 53.8 0.0% 14.87% 5.0% 685 304 0 3257 0 -68 0 -68
1675 284.9 96.9 0.0% 17.76% 7.6% 1034 268 0 3890 -1 -106 -1 -106
1700 3315 33.7 0.0% 18.63% 8.0% 1093 214 0 4079 0 -161 Q -161
1725 396.4 28.3 0.0% 17.57% 9.6% 1305 205 0 3848 0 -207 0 -207
1750 432.4 84.0 0.2% 16.00% 11.1% 1504 245 4 3503 -2 -204 -2 -204
1775 5797 931  26% 12.77% 12.9% 1757 182 78 2797 -4 -235 -4 -235

#DIV/O! #DIv/ot | #DIV/O! 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/O! HDIV/IO! #DIV/O! 0.00% 0.0% 0 0 0 0 1] 0 0 0
#DIV/O! #DIV/O! #DIV/O! 0.00% 0.0% 0 [¢] 0 0 0 0 0 0
Performed By: \v\:l,b\: ~ pate: WrtS-077
Reveiwed By: W&W Date: 11-/5=0 7
. / VA
T2 s )



: @Duratek

ratek Instrument Services

628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

This Certificate will be accompanied by Calibration Charts or Readings where appli

CALIBRATION
CERTIFICATE

Customer Name: Duratek Instrument Services

Manufactarer:

Ludlum

43-68

Customer Purchase:
b .

Work Order

Address: 628 Gallaher Road, Kingston, TN 37763 Detector Model:
Contact Name: Tony Riggs Serial Number: 119337
Evaluation Method:

Source Nuclide Serial Number Activity (dpm) Net Response (cpm) Efficiency (%)
Th?* 119702 20,580 1,286 6.2%
Te” 099608 21312 3,922 184%

Model Serial Number Due Date Background (cpm) Operating Voltage Threshold
" 2360 193676 08/14/2008 04 1700V * Alpha (120mV)
2360 193676 08/14/2008 182.8 1700V Beta (3.5-30mV)

Vaoltage Plateau:

VYES

MDA/Cross Talk Evaluation:

VYES

**Calibrated with 25 foot cable**
‘| Detector has two layers of Mylar ( 0.8mg/cm2 )

| Precision test performed with Tc* #099608.

] Calibrated in accordance with original equipment technical

-1 manual.

.1 5 minute background performed

Heel 4,129
Center 4,114
Tee 4,071
Average 410 |
Pass/Fail PASS (+/-10% Tolerance)

fy above was evaluated for proper operation prior to shipment and that it met all the Manufacturers pu
specifications. We further certify that our Calibration Measurements are traceable to the Nauonal Institute of Standards and Technology. (We are not responsible for

operating

etector

ertified By: (\_A.L\ULQ.&,-—L

damage incurred during shipment or use of this detector).

Reviewed By:

/1]1s/07

Certification Date: 11/15/07

WﬂW Date:

{ .
Certification Due: 11/15/08
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HV and MDA Data Sheet Only

R N //
( 2

» Detector 43-68 #119337 Raw Data {Counts)
Background Pu-239 Tc-99 N/A N/A
Voltage |i_ Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1650) 0 91, 734 328 1 3939}
1675 0 121 942 323 0 -4339
— 1700 0 145] 1263 361 0 4247
1725 1 223| 1320 400 4 3586
1750 0 243] - 1544 _368 41 3059
1775 4 177 1839 476 271 2148
. Source Info
- Nuclide Pu-239 Te-99 N/A N/A
o D 19442 99608 I
Initial DPM 13613 21312
Certification Date  6/1/1992 8/8/1996
Today's Date 11/15/2007 11/15/2007 11/15/2007 11/15/2007
Source Age (Years) 15.46 11.27 107.87 107.87
Half-Life (Years) 2.41E+04 2 13E+05
Corrected Activity 13607 21311 #DIV/O! #DIV/O!
_ Net CPM (Efficiencies determined below only used for selecting operating voltage)
MDA/Cross-Talk Beta Eff. |Alpha Eff. Pu-239 j Tc-99 N/A N/A
Voitage | Beta MDA ]Alpha MDA | Beta-Alpha (%) (%) Alpha Beta Alpha Beta Alpha Beta Alpha Beta
1650} - 260.8 50.2 0.0% 18.06% 5.4% 734 237 1 3848 0 -91 0 -91
1675 272.3 39.1 0.0% 19.79% 6.9% 942 202 0 4218 0 -121 0 -121
1700)"~ 305.2| 29.2 0.0% 19.25% 9.3% 1263] . ... 216 0 4102 0 -145 0 -145
1725 4575 76.0 0.1%] _ 15.78% 9.7% 1319 177 3 3363 1 223 -1 223
1750 569.4 23.9 1.3% 13.21% 11.3% 1544 125 41 2816 0 -243 0 =243
1775 698.6 89.1 11.2% 9.25% 13.5% 1835 299 267 1971 -4 -177 -4 -177
1800] #DIV/O! #DIVIO! | #DIVIO! 0.00% 0.0% 0 0 0 0 0 0 0 0
1825] #DIV/O! #DIV/O! #DIVIO! 0.00% 0.0% 0 0 0 0 0 0 0 0
1850f #DIV/O! #DIV/0! #DIV/Q! 0.00% 0.0% 0 0 0 0 0 0 0 0
Performed By: \\)u,!g ;Ea.u._L pate: _{{~{S-071
" pate: /7 ~/$-© >

S/
777

e



Energy Solutions

Daily Response
Checks

(Alpha & Beta)
1.2350-1
126172

 43-68
095522
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COUNT RATE DETECTOR RESPUNSE TEST, FORM

A

/’/l |

| , SECTION 1 (To be completed at Initial Receipt Response Test)  Technician Signature: &L@Q&J Date: | | -29-07
INSTRUMENT & DETECTOR INFORMATION || DETECTOR TOLERANCE VALUES - _EFF SOURCE INFORMATION
instrument ModetNo. . | ATD— | calbue Date Minus 10% Plus 10% NetEFF || OTKID/SerialNo. {[] 9 704
Instrument Serial No. lg‘(e\’lg_ Q'Q.7‘O% & 7 Qq 3 49—‘ /é)-f% Certification Date - lq_@']
Detector Mode! No. 43'(@@ A | caiDue Date | Operating Conditions: Nuclide -2 SD-
1l Detector Serial No. chb"xza l!.ength 25 OAbmm’ SNTgﬁdp:EETe—& oF Activity in dpm .
8a5522 [4-1-08 —* (S 18,900
SECTION 1 Reviewed By: , ! Date: ¥ /. >7/07 -
"SECTION 2 (To be completed by RP Technician) Prior to beginning, verify the Instrument SN fisted above. IF the information above is incorect, DO NOT CONTINUE.
ol = Source Count Data
arm ‘ Mean ;
] ell’est Test Type Background Data c(gan:)1 ‘jg’c“,'g z - ffsg;‘}f s::r::e Tolerance || Eficiency P’Q'.Z"N’;i‘i"’
Count Gross . Count
Sav Time | BKG | BKG [/ Gross | Net [Gross [ Net { Gross| Net [ Rate Technician Date/
Unsat | Pre | Postll mn | Counts | cPM |l Cnis | cPM | Cnts | CPM | Cnts | CPM | MNSCR | Pass | Fai EFF _{Nome Printod & inttsied) | Time ff
Seck | v o |37 |3.7 13093 1307 |30% 3083|311 |30 | 3110 |V 16.5% | V.Baldwin |vs |ges
Sat vV D |2l |2 309312939 30223018 [3161 [3103 | 3631 |V Ie.1%o §V-Paldwia jv& i ]
18at v D |AS B.5 13613|4y103000 3671|3145 14213006 | v | 1164, |V-BaMwinjiz |2
) § rd ~.
ok LS*T v’ 20 171 |7 |3268|2261{3297|3376- 3502 zzqis 2332 |V 185 To VD Cehwre T Loms
Se- V110 |52 |5 Jaan by [swp [aaat (3 B50(3248 |V (7.4 |V Baldwin (e |t
Bat | v o 119 14 2132903341 13339 |3573514 |3 401 v 6% | V-Baldwingp 122
; =
S| VL Ib |3 |3 Boytpauy|3a8i |3:08 bsod BSol 3341 | v 17.7%%0 | /. Calduwin Jv o
' <7
Bar|v 10 |2a |2 |3ad 513329332B33713335|3291 |v (7:4% VBauwm/VB a7l
REMARK B A
v /n /7‘/:/( é,s/o-,u, &Sﬁwre /257"/F7e£ ﬂv/&/
initialing this blo: e i | that the instrumen have been checked and are veri edtobe frect.
S%Téan’z Reviewed %"M?” O -V LY L
CP-INST-201 REV. 0 - PAGE 26 OF 54




| COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORA#M

/’
{

__SECTION 2 (To be completed by RP Technician)

C6 40 8G

Instrument Modet AZSD -\ Instrument Serial # 72 Cal Due Datei_gl, 08 ! Detecto? Model#ﬁl%—-(o_SA Detector Serial#ms_.ggg Source Serial # | (q70¢
1 1
. Source Count Data )
Alarm Toler?nc
Test Test Type Background Data Count 1 c_"cir'zz °§_‘g‘§71 : oun ot % Perfs:mc: >y
= I R A e AP A B T N o
Sak | v 110 1818 | 1 lsadle 3asslza14 [3ae6 |3ude 3355 | 3301 lus|v | [V.BaMwin)p 2221
N L |12-¢-97
AT | V /0 |32 |32 ] 379 Burl (3256|3293 3950 13797 )| 2284 b/z.s D.Shorrsis | w0
e -~ N -4
Saf vV 110 18118 || 80T By (334 [3ass |3363 B35 3214  jzo v/ | {V.Baldwin Jus FE e
\\\ .
\\
«_,,,; \
- ~ _
B S
\\
=
\ .
REMARKS:

ters have been checked and are verified o be corect.

Date: }R/“//ﬂ7
77

NOTE: 1. By initialing this block, the techniclan indicates that the i

SECTION 2 Reviewed By: é«f@

4
/

CP-INST-201 REV. 0 PAGE 27 OF 54
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! i
{
1

\.

v COUNT RATE DETECTOR RESPONSE FEST FORM
SECTION 1 (To be completed at Initial Receipt Response Test)  Technician Signature: %@E@ﬂw Date: /I ‘Qq ‘07
INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES SOURCE INFORMATION
Instrument Mode! No. 23S0 -] | caiDueDate Minus 10% Plus 10% Net EFF DTKID/SerialNo. | /29 (o 47
Instrument Seriaf No. 126172 Q-‘Q'I-o& Ul Yy a, g5 (@ o978 2 |l+°70 Certfication Date | ¢ ~/-75—
Detector Model No. 4[3-&‘33 Cal Due Date || Operating Conditions: Nuclide 7—6 '47
1l Detector Seriat No. %Z‘SQ'S"’" 0 Abrormal ° Activity in dpm
Oq b 5 9.9. 4“/ l ‘Og pKCable Length, =< | -Q S ft. O Temperature _ _0OF (Sepm) o? 4 J 10 6
SECTlON‘l Reviewed By: 7 Date: z([ézgo:z
SECTION 2 (7o be completed by RP Technician) Prior to beginning, verify the instrument SNs listed above. IF the information above is incorrect, DO NOT CONTINUE.
» Source Count Data
i Mean
NT::t“ Test Type Background Data cgg:}; Cog:zt)z cggf s:::er::e Tolerance Efficiency Persfgrarrmgci 4
Count | Gross Count
Sat/ Time BKG BKG | Gross | Net | Gross | Net | Gross | Net Rate Technician Date/
Unsat || Pre | Post || (in) | Counts | CPM || Cnts | CPM | Cnts | CPM | Cnts | CPM | MNSCR | Pass | Fai EFF (Name Printed & Initialed) Time
S| v 10|26\ | 26T ST 15180 |Sa4p| 48! |SeoD |5353 5165 | 21495 | V. Baldwwn [V P{@‘ﬁ
1 Ged v | 1D [3619B2063|5304]5070 S| Steot| Seo3]s3a| 5429 Vv [ 44.5% | V. Dodwin VB 355
Bt | v [0 |2532253 521|445 ] S5 | 4450] Se3sae (Sioq |V 21.2% [V-Baldwin | B [
o7 V| Lso D76z fz7e essrlans sust e lspeiscss Loty | v | | 2207 by fdemen™ fizn]
ek v | 10 [ 2057[206 |50 [4895 |5Hie |50 [S15915553 |5219 |V A1.6% || Baldwin (@ | *‘;31111 |
ok | v 1L 19820 233 [Zoheisn15]5589|53545trs 5546 (53 a4 v | 122.19 | V- Baldwin [vp [Soes
\ o
Safr| |V |10 4507|251 |swe5i55 |s5a0i5339 58 5578 5357 |V | 192.2% | V. Dablwiajie {2
Ses | v 10 [2H6O Ly, | 53|S1225318 [5152.15652]51061S 230 |V 2179 | V.Baldwn)vB g
_ : . J)-Z0-0?
REMARKS ﬂ? I“H’-‘m\ Kﬁ%pm&:\'e?(' _ﬁﬂt % 754 BE7e &gé ; g;,/q/(,
NOTE: 1. By initialing this block, the teghnician ipdic that the instrument pa me have een checked and are verified to be correct.
'SECTION2 Reviewed By: MDate I2[H[0
CP-INST-201 REV. O PAGE 26 OF 54
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COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM

SECTION 2 (Tobe complated by RP Technician)
Instrument Model 2250 ~{

; lnstrument Senal# } 3 T

Cal Due Date §-2,7 -8 I Detector Model # 13- (gx B/ petector seid> 542

Source Sertal#) 29647

_ Source Count Data
N‘r:gt“ Al Test Type Background Data | © Count1 Count 2 . w:i?m Performed by
f_,i_,_,); : 7 o |___sovy e — Soo Note 1
=4 MM R EAF PR T oscn JE | mmem | 0w
=t v | 10 pRe3|92b) | |5655 1499915294 IS1ed 573%5%’&@20 AME R
lsa7l v jo lzswlastl 1 lszs2 lomlsyrglsordsesy syl sz63 fas)v| I &ém,f’ ';';_‘_’_;:’
Sat v i 10 bssabige | 1 |5363 Jsort|ss50|5a0|583] 554515393 ket | V- Raldwin | ZBeel
= Sy |
o~
~|
]
]
!\‘K

NOTE: 1. By Initialing this block, the techniclan indi that the instrument parameters have been checked and are verified to be comect.
SECTION 2 Reviewed By. é 2 Qé; Date: /2/. ‘7‘,@7

CP—INST—201 - REV.O PAGE 27 OF 54



Energy Solutions
Instrument

(Alpha / Beta)

~ Daily Response
Checks

L2360
193667
43-68

PR119337
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COUNT RATE DETECTOR RESPONSE TEST FORM
SECTION 1 (To be completed at Initial Receipt Response Test)  Technician Signature:

Date: [[~2(~07

INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES v EFF SOURCE INFORMATION
Instrument Modef No. | 9 BQO Cal Due Date Minus 10% Plus 10% Net EFF DTKID/SeralNo. | 119 70 e
Instrument Serial No. /Q5QQ7 ?—[5—08 JOT | [ 509 (05070 Certification Date (0-14-947
Detector Model No. 43’(9 8 Cal Due Date || Operating Conditions: » Nuclide - —T/l '2 3D
Detector Seri & Normal O Abnormal al ¢HMde = ft . Acn-vl g

etector Serial No. - Cable Length 5 ft 0 Temperature G ivity In dpm .
PRII933T| (1-(S-03 X (Sawe) /8 900

SECTION 1 Reviewed By: T AR a7 Date: m

[ ¢

SECTION 2 (To be completed by RP Technidian) Prior to beginning. verify the Instrument SNs listed above. IF the information above is incorrect, DO NOT CONTINUE.

Source Count Data
@r:;n Test Type Background Data 0(33;1 C(oumr:tz C‘os:::):i ;E:%:e Tolerance f| CTciency Persfuomby
Count | Gross : Count

el P P I P I el I e B e VR ey ) P I puane o pmsson | Timo
Kl | v /0 | yo | 1 Jirdlurzings 1047 |aealser jnge |V -3 V. Baldwin JvB T2 e
T 10 | o | © |ns4|isy lio9a |02 [led| etz T [V -0%0 {UBaldwin & s

Spr | |0 1o [ T (3 fron3]iom 1045 o3 {193 1190 1104 |/ 5.890 | . Baldww B |Fes

sse]l A Lol g 113 Lowlosi|igs s i lue gz [V 62 IS A\\ Al B

seb| [V 1 /2 LR |l 0dnleeen | r2glage [ iso 1 (208 || L 637 [S. g [ioaaT
sak | Vv ol ? |3 N3 j2i2 ) )20z 2911991 1113 d <99 IS, sl
Skl PVl 1o [ is {20 [ned [ (140 {138 |mea |pat| (171 |v -2% | ). Baldwin |® 000
|2 I P AN a0 I O A A W B PR B VR o

s floha K [nrhal Responsedest .

NOTE: 1. By initialing this block, qua C‘cha t the instrument para?eters ave been checked and are verified to be correct.
SECTION2 Reviewed By: %l Date: ?)

K Thys Ywshemenl wes wF- wsed fo- Stquys on “/96/07 ,mc{ “Thevefore a /495f use Daree c&ecé Was ho’f’ 17

12/3/07

CP-INST-201 REV. 0O PAGE 26 OF 54
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COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FOR

¢6J0€9

SECTION 2 (To be completed by RP Technidian) _
Instrument Model (2D Instrument Serial # IqB@[a7 Cal Due Date K-lb'—ogl Detector Model # 43-@5 DetedorSeﬁa!g719337 Source Seriat # /[ 9704-
e e —— e ——— osmuany: P P ——— A e oo ——
- Source Count Data
Toleranc
I:l_::tn T " Back nd Data ) Count 1 Count 2 Count 3 e: Peg:':;:q'by
est Type ackgroul o) wersy acs) ean ot
) Count Gross Count 80«:;: 670
sav Tre BXG | BKG (“‘ml‘:) Gross Net | Gross Net Gruss Net o Etf Technician Date/
Unsat Pre Post fl (i Counts cPM COnts CPM Cats CPM Cnts CPM Pess ] /F-I (harne Privted § ieled) ‘,-Tn:'a7
Sat V0 e (21 |21 [ 1/033 010 19Y (7211 02y (112] )| 71067 (58| MCoss J e | 75957 ,
) — \ 12~)~01
Sats| v o | a lo.a] | 051 |5Plioyq joug |ia58 85T | 115 R jet | v V-Baldlin)vB_| 210
o ‘ - / 8 [(12-/-07
SAT / /0 1/2 119 1 1 17232 ))2301/093 Jy091 (1272|1270} /777 géb DSt Lypeites /.m;
Sk |, b |G o) t 11800}aa]wsalios | ima o] k7 fealv | 1 V-Baldui | 55"
) . 12-3-01
V{10 (a0 | & |\ [11g0 178} no2 [uol jraya [1840] (1753 ULl V. Baldwin (v | T2
= \\ .
- \\\
g\
REMARKS:
NOT:E: 1. By initiating this block, the technician ind s that the instrument parsmelers have been checked and are verifiad to ba corect.
SECTION 2 Reviewed By: Date: )l/i-/’/ﬂ
f hL CP-INST-201 REV. 0O PAGE 27 OF 564
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COUNT RATE DETECTOR RESP

SECTION 1 (To be completed at Initial Receipt Response Test)  Technician Signature:

Date:

[ [-26-07

NSE TEST FORM
uii dpone
d

REMARS: Bk ¥ lnitial tespmse et

INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION
Instrument Model No. _ 35(@‘() Cal Due Date Minus 10% Plus 10% Net EFF OTKID /Serial No. | /29 (4 7
instrument Serial No. m 3@&7 g-1S5-08 30@7 Ugss [XL;DM Certification Date Y ~ /-45
| Detector Model No. | 3063 Cal Due Date %m:i;? Condibons: oot Nu?lide Te -?‘ﬁ'
]I Detector Serial No. PKI/QBB 11'15‘06 K Cable Length ft O Temperature ____ OF :\S?;:l)tym@m' a L/, /O I
SECTION1_Reviewed By: é!? %; Date: __M_ZZ” _ ,
SECTION 2 (To be completed by RP Technician) Prior to beginning, verify the Instrument SN listed above. IF the information above is incorrect, DO NOT CONTINUE,
i Source Count Data
oot I Test Type Background Data cj‘s"c‘é‘};‘ Coun2 Cocmsy SE;:‘; Tolerance | Efficiency P ey by
Count | Gross \ Count

e pro | posth T | o | ot L Soe | by | G | ot | G | ot | MNSCR | ass | £ | EFF pame e G mea | T
Skt v 1D {1543 | I54 [4sos 439|443 ]| 4537|4584 943D qyy || v 18.4% | V.Badon VB |
Sat | v 1D (1294 139 4658 4519 g |4576 A 4554|4550 | v 18.9% || V- Baldwinjvp M-
skl v | o is4s |10 bisis lvaes hsaelssu saoskens|azs [/ | [ w.2% |1 2a\duin (v |
Sat| v Jo | /951| 1945845147 | 5053 gg051ys 19920 Y611 (L /.99, S.//»/t)g s# @u
Seb | v o 53[5 51 130|457 9407 [4572] 91 |45 |71 | 152 -/2411.,12 /# [l

tl |1 g0 L190] 2vs [l Isl970] 613 ] V70| Y5245 76 | 7% Buollle /54 |55
Sod ] [y | 1D [1402 |i4d  [Hio|dsen (4854 {411 [umd |deaY el | v 14.50 V- Baldon [l
sotl A1 170 17957 190 1990 774 %, Yo 99804979 195 | v | | 0% 5%///2,/%4 vars|

NOTE: 1. By initialing this block, the t icipn ingj th
SECTION 2 Reviewed By: ;am %

Bife-

at the instrument
Date: /!

-V

't

CP-INST-201

REV. 0

p m7er’s have been checked and are verified to be correct.

PAGE 26 OF 54
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COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM

SECTION 2 (To be completed by RP Technician)

instrument Model .2 3(0. Instrument Seria! # (95@@7 Cal Due Date ¥'~[§-D§ | Detector Model # —_(pg Detector SﬁQ;;? Source Serial # /%@47
: Source Count Data
Alarm Toleer?nc Performed b;
Test Test Type Background Data Ciis_‘é‘}’ &2 &5 o - i
Count Gross Time. Caum Rote ?b

Unsat pre | post | o Counts coui_|| (mio T |l owe | cru i cou MNSCR a0 P sy T

|_CP 7 v ot i) s
S o H i o 1 | | 19736 {594 760! \vist (Y72 (Ysso| YsYY  WEs| A 1A Chse/ < "7‘,’_‘,’93—1

" X ' I-67
1t |V o lisalisa | 1 luece liastlusaalwet] dolt lget [4388  lgal | | VBaldisin e '%ro;
. . : 2 -/-0

e |\ |/ Voo Ltz |1 lvseolmmlssrz|yssolmss lyas| 4u2 lgol /| o chuter |/ e
Set | v o lza 137§ | |463( leadidsT [y [4730 4595 4510 8| v U-Baldwin /3 ‘:'f"iﬁ

1Sat JI o [ses|is1] | [4sHa Hegaldwo3 ey [utoa [dsus [H e\ Irsiv V. Balduin[V® | 7

~—]
\\
~—]
\4‘&
»\\
\
\\\ ‘
NOTE: 1. By Initialing this block, the fechnician Indicates that the i have been checked and are verified to be comect.
SECTION2 Reviewed By:%a &l Z@ Date: /3./ H/ &7
CP-INST-201 REV. O PAGE 27 OF 54



64099

“SECTION 1 (To be completed at Initial Receipt Response Test)

~ COUNT RATE DETECTOR RESP
Technician Signature: "

Iw\\.

pate: /(- 29-6

CP-INST-201

INSTRUMENT & DETECTOR INFORMATION || DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION
Instrument Model No. 22 é O | CalDue Date Minus 10% Plus 10% Net EFF DTK ID/ Serial No. | } 29 6¥7
|| Instrument Serial No. /73 é ZA g, / Y‘ og 37 [y ¢ & S—'e ({ ,7 3 J, Certification Date ¥-1-97 :
Detector Model No. ¢ g~ £ 8 Cal Due Date || Operating Conditions: Nuclide 72 -77
Detector Serial N Aftuder g o emome -  Activity in dpm
etector Serial No. _ ude, . in dpm
. 20548 ,/ / / S ﬂ OCablelength_24& _f. O Temperature OF {Sapm) ’21// /70 8
= - ; =~ T ;
gggcnou 1 ReviewedBy: _Zz&efC 2 Date: _[7/37 /5]
i .
SECTION 2 (To be completed by RP Technician) Prior to beginning, verify the Instrument SN listed above. IF the information above is incorrect, DO NOT CONTINUE.
Source Count Data -
Alarm -Mean ‘
C 1 c 2 3 i Performed by
Test [| Test Type Background Data gg:,t) (gg,?;l c(gg:;) s‘:“':’;_::e Tolerance || Efficiency Sea Note 1
Count Gross . Count .
Sat/ Time BKG BKG | Gross | Net | Gross | Net | Gross | Net Rate Technician Date/
Unsat || Pre | Postf| (mn) | Counts | CPM |l Cnts | CPM | Cnts | CPM | Cnts | CPM | MNSCR | pass | Fai EFF (Name Printed & nitialed) Time
: o, H-299;
ol /0 |503 |50.3 I3 |9043 |¥ys0 | 9399|411k | 105 | 1176 | v /7.3% /((Xm//nc Ty
1, ) - R . P 26
oo 11299 |1 a4 [vonals nslzaslss il esvdmarl 9ree | v | 17.2% | Giacl /e ‘
)\\
Iae T 4 / \
\\
e : 1 \
REMARKSI# \ .‘{ni (e : . \
Ny @?WC&IJL A/o /onqg'k /A H4SE
NOTE: 1. By initialing this block, the te ianndicates that the instrument parameters havk been checked and are verified to be correct.
SECTION 2 Reviewed By:m Date:
~ REV:. 0 PAGE 26 OF 54
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Instrument
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Daily Response
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L2360
164680

43-37
092765
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¢6 40 89

. i

: ) COUNT RATE DETECTOR RESPONSE TEST FORM
SECTION 1 (To be completed at Initial Receipt Response Test)  Technician Signature: %__%M_ Date: /l ‘:Q_Q -07
INSTRUMENT & QETECTOR INFORMATION DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION
Instrument Model No. 230D | caiDueDate Minus 10% Plus 10% NetEFF || DTKID/Serial No. | //9 704/_
instrument Serial No. /@4(@80 /1~-/5 -0Y% /(0[ / ] / q& q q 5070 Certification Date | /) ~/ —97
Detector Model No. tJ3-37] | calDueDate || Operating Congitions: Nuclide ﬂ) 1)
Detector Serial No Mobn&alLen th_ & DNt)tnomal gAlTﬂmd:Wft OF Activity in dpm .
" logazes |Hsos [P emperete — G | 15900
SECTION 1 Reviewed By: __ 7% C-Lzl*z _ Date: _J/ ,/;4}[;7

SECTION 2 (To be completed by RP Technician) Prior to beginning, \;eﬁfy the Instrument SNs listed above. IF the information above is incorrect, DO NOT CONTINUE.

B - Source Count Data
ﬁl’::t“ Test Type Background Data _c(g‘c’,‘,‘},‘ cé_cug)z c“s";;‘;j_ SE%‘; Tolerance | Efficiency P°'s'.e°"~'£‘f >

Count | Gross . Count
Sat/ Time BKG BKG J] Gross | Net | Gross | Net | Gross | Net Rate Technician Date/
Unsat ]| Pre | Post )| (mn) Counts | CPM fi Cnis | cPM | Cnts | cPM | Cnts | CPM | MNSCR | Pass | Fail EFF {Name Printed_& Initisied) Time
) . : H-24p~0]
*1Sat v 10 |36 |20 liea4 |luili9a 7119231761 11571174906 |V 9.59 |V-Baldwin [vB —z:”;; ul
. [

Ak | 10 | 4D |d.0 || 1Haliak! 1457 |1837 1883|186 ] | v q.9% |J.Baldwin [vB_|5z8 ¥
x| v RN s R a e o A PO B B Bl SR - |
corl 21 V7032 13.0 73 rliesiism i rus g e | 127 o | Sallde. lomes) ™

: q s ('8 1
Sat » \7/ o |7/ 177 13 (19 lymlisislisga (v | 176 o IS Lolldy |0
» HO . ' - ~~dD
Ol | | /0 [ 22 ]2 s k8aT boss bwallte [[a141928 [ v | 1108%0 Lo sedeorne k¥ [oco
_ 1 |
————7 —
REMARKS % |y Fou Regfm%e_ Yest . Lloor monidor

NOTE: 1. By initialing this block.
2 Reviewed By:

SECTIO

?031'500{65 check

ALP}’ML./ qj\loo(mom

Date:

the tﬁz@t%t the instrume:

on 12-4%0T ds per (ﬂery
Shmwent Wl used Yo pecfom sur veys and Yherefor

oLl

CP-INST-201

REV. 0

have been checked and are verified to be correct.

Rod & ot €Ly - VB 12-d-07
& Post-use Gpu e cheb MT%{[{E‘ /Q/‘f/ﬁﬂ

PAGE 26 OF 54
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Boko—

/‘*".\

COUNT RATE DETECTOR RESPONSE TEST FORM

CP-INST-201

M‘H Foitruneat wef used Yo Pechvm Suress anTueefy  post- use gouvee chec was

REV. 0

n

T Nzyu;va .

PAGE 26 OF 54

FE 1347

SECTION 1 (To be completed at Initial Receipt Response Test) _ Technician Signature: Date: /1-26-07
INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES Y EFF SOURCE INFORMATION
Instrument Model No. 236D Cal Due Date Minus 10% Plus 10% Net EFF DTKID/SerialNo. | /290647
Instrument Serial No. 1o anya [1-15-08 3 2 Sﬁf o) q 7 & IS 7 Certification Date  |L{—[~47
Detector Mode! No. 43"3 7 Cal Due Date || Operating Conditions: Nuclide Ta-Q q
Detector Senal No gggmengm S DA?Lnormal | gNTﬁex;‘):thre " oF Activity in dpm .
' 0Ga1tes |/1-15-68 — — (Sepe) 24, 108
SECTION 1 Reviewed By: M_Z? Date: _#/36/07]
S§CTION 2 (To be completed by RP Technician) Prior to beginning. verify the Instrument SN listed above. IF the information above is incorrect, DO NOT CONTINUE.
Source Count Data _
Mean ormed
l}lr::‘n Test Type Background Data °°‘c‘,’,‘} ! Court 2 ng::)s s:fx:rtce Tolerance Efficiency P”s'.em,b’
Count | Gross . Count
Sat/ Time BKG BKG | Gross{ Net | Gross | Net | Gross | Net Rate ) Technician Date/
Unsat | Pre | Postl mm | Counts | CPM |l Cnts | CPM | Cnts | CPM | Cnts { CPM | MNSCR | Pass | Fail EFF {Name Printed & Initateq) | Time o
A - R ~ o0
XSt Iv j0 {47154 |y75 1391 b1t [¢320 (3945 13901 484 {3 L1k |~ /5.09, | V. Baldwin v ',‘—159;1
S| v T 3 6l |dos|zzse, [oiez31[3s98 | | | 15.0% [V-Baldww 1vB |Z5 ™
e . . : e : : : A& '
SoH v 10 [SE31 ST [Hoay| 3981|749 16 b (P00 3438 | Sbel | v Sty LS uNa /st femal™
- g J
SaH [ |10 |s100 |57 Jors [3sueAss o | Al 308 1560 | | | 159p | S-Sl sty et
1 ‘ - ‘ LD 2, 2-Y-

(D lcar| BT | 10 59331593 |ums|s45 | 4adpi3653|3995] 51351 |V 1409 |n 54825 oio
1 — Z-4-07 _
REMARK}—Qloor mowckor ¥ [mial R prise. 4 ek

NOTE: 1. By initialing this block, the t ician indi t the instrument parameter been checked and are verified to be correct.
 SECTION2 Reviewed By:M_,Date; 73;78 17’723'7 e
(D) st soorce. check performed on 13-4-07 as per Geny Rrod omdL ot ELs. vB 12-d-07.
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SECTION 1 (To be completed at Initial Receipt Response Test)

' ®

GAMMA DETECTOR RESPONSE TEST FORM

Technician Signature;

g

@

Date: //- 2 ?2-07

NOTE 1: By initialing this block, the
SECTION 2 Reviewed By:

;gn indicates that

instrument parameters

bee
Date: [/

CP-INST-201

edandarevenfedlobecorred.

REV. O

INSTRQMEN'T '& DETYECTOR ACCEPTABLE INSTRUMENT RESPONSE RANGES SOURCE INFORMATION
‘ INEORMATION
Geometry Minus 20 %Net Counts Plus 20 %Net Counts D No. /29677
Number o | 2350~/ :‘ Do | oo | 47 443 20665 TR | -y -92
Setainumbe: | G£63 Veofos Gotcnes | 73553 20829 e cS-/37
omser e | Y710 C;’/"“""“"’ rancnes | /605" 2907 sl 5~
33:.‘32‘;’“““" /2'269 é/o( Operating Conditions: ' ml_m GM: oAésu;z?“mm &77’ -
SECTION 1 Reviewed By: Tz, Oate: L[/ 27/
e Y- F— e: 1 [27/07
SECTION 2 (To be completed by RP Technician). § A verify the. i
IF the above information i incorrect, DO NOT CONTINUE. ACTUAL INSTRUMENT RESPONSE " -
Atarm | | Position 1  Posttion2 ~ Posttion 3 " Performed L
Test . Test Type Count Contact - @ 6 Inches _@ 18 inches Soe Noto 1 B
' Time | Gross 4 ' Technictan
Sav : ) BKG | BKG § Goss Net Goss | Net | Gross | Net | 1 arme Pricted & tokiates Date/
Unsat Pre Post § (min) || Counts § CPM { cCounts CPM Counts cem | counts | cpm [ Pass | Fail - " Time
57§ & 1377 495 fsa0 959 528954 |20186 Yzl V451 l200e | QJ%,,,W o705
A 4~ o7
x| |/ | & luzeosirionsy lswszd 20501 17959 us78 \223¢ |V DGl @;w ) 706
A . - 7
a1 |V = lisgad |23es Verrser sz 62052 Jypue Yoo Loszs §/ D, S 4 oike |
Hewr | ..l v 1 5 113322266 E%wz c/Y906)|20252 yys) 22258/ Q,SMJ ’}}zi::
i ] ~29-0
R / s~ 10k 2/6/ 1s755%7 76430120853 2z 14567 12Y0b \/ : De Setpe m« 'pe:c.-
Sok v | 5 Jime]es [4a058490e]a6(Aa e jeury j21a1 | v ( Balduwin| v [LIE=T
Remarts: Vs Tie/ &g@ﬂu—e ‘7(?.)7" 30.sec S/(,ha((&e_r-ron—-ep/ a3 fes /ﬂ” /J( 6’

' PAGE 18 OF 54




c6io ¢l

i'

GAMMA DETECTOR RESPONSE TEST CONTINUATION FORM

’

" SECTION 2 (To be completéd by RP Technician).

Instrument Model Sb-\ ‘ Infrument Serial # Q8(, 38 _Cj!)ue Daatléﬂ'oe Delector Model # yy-jo Detector Serial # 13 Q{9 | Source Serial #/39 {7
AL e 2 s b Wi , i W e gL -
Source Count Data
Alarm . . " Tol : e
T:st Test Type Background Data p;‘::?;:.‘ Zs :2::?:2 Elxt?ef ° e'a:? i Perszr:;'ﬁ >
Count | Gross Count .
. Sat/ Time | BKG | BKG | .¢7'™e Gross Net Gross Net Gross Net Pas | Fail Technician Date/
nsat || Pre | Post | (mm | Counts | cpm | (min) Cnts CPM nts CPM Cnts CPM s (Name Prinied & Initiaied) Time
— .{07’—‘” ,,-3..5'
17 |V S hasry sz | s70097 [Ree9ffizo326 17797 | ¥576 | 2697 |V >Sdpemirce | 26vo
Y120 07
a7 v /aapblaysa ] Y899 T | v87494\R20203 l17750 | 9976 (2017 |V DS huerane oso
: f> -1 j2-1 067
v 5 hzes7 vy | $21032  |s7962) bo3F0 Y7775 |Y663 (2252 |V I, S<dunzage  losre
) -t 0"
St v | & liayss lavgr| 25007 \caruselzose asyr | vese 115638 || p. Schupnte |i700
' 12+5%
gz v | e Ww3729\220| 29087 |s2/81 |203Y lig0ss’| /301 (2025 v D. Sehumrasce ,@'
Sy Vs 75412351 | sAS386 | 523035 20173 17822 Y573 (2222 |V D.J‘—4ump»¢ﬂ? 2241
iy S S 12-1-$H"7
v / 3 229\ s16 948G |579Y063 119873 117492 Y570 | 2/99 v D, SLedpommua 12 ‘/:T .A
o 2f TR b
ST v S lysrel|2%3)| c02/57 \co0794 | 2010 W 7797\ VSIS | 282 ' D._rcég:.:‘; 2473¢
h-'\. ———
4+ I
IR L — o \\
. | o1 " i
REMARKS:

NOfE 1: By initialing this block, the technician indicates that the instrument parameters have been checked and are verified to be correct.

SECTIQN 2 Reviewed By:ﬁm C\( 5%

CP-INST-201

REV. 0

Date: ,;//‘//07

PAGE 19 OF 54
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 GAMMA DETECTOR RESPONSE TEST FORM

b it Date: /1-27-07

~ SECTION 1 (To be completed at iritial Receipt Response Test) Technician Signature;
lNSTRgMENT & DETECTOR ACCEPTABLE INSTRUMENT RESPONSE RANGES SOURCE INFORMATION
INEDRMATION
- Geometry Minus 20 %Net Counts Plus 20 %Net Counts /D No. / 9'24 (P/ { 7

e 2350 -1 | PO |Gy |38bHR  [5BO262 I | 5-1-92
seratrmeer {12112 9-27-09 | @omses | 4,138 Rl_208 Puckce 3s-1317
ggmrwd- i ~10 Cat Due Date Eg?nn;es /&3@ ;211.[,5’(-/ Actvity in pCl 5

. 72 g - o Woral N . .
33‘:‘3;’,'3“"" ;zlj(e&O 9‘9-7-08 Operating Condiions: . X Cable Length ,36 ] ftl oAguge;“mwea *F

SECTION 1 Reviewed By._ﬁ(@f%{; A Date: 1 //27/6)

'SECTION 2 (To be completed by RP Techniciafi)-} Prio to beginning, verify the Instrument SN fisted above-
theaboveWonnatioﬁismeofred.DONOTOONﬂNUE. ACTUAL INSTRUMENT RESPONSE ' o S R
Aarm ' Position 1 . Position2 Position 3 : ' Performed by w

Test Test Type Count ] @ Contact - @ 6 Inches _@18inches , See Note 1 ’
Time ki Gross kG ' ' Tochniclan
‘ , Date/
G. U?;zt Pre | Post Jj (min) | Counts § CPM mGross gga m g::« CoumsG'mss CN::A Pass | Fa | Tt _Time |
. 5 . R . -~
®1Ser [ v 5 11148712297 f48spua [ezssal1aq10 [176€73 | 4342 p0U5 | v V. Balduim [v& | ‘835"
» 5 1”2 Few?
27 | / 5 a7 338 L ez 297|cyonyia/320 iEB2-) Y683 | 2270 v 2 g&/‘,mc,’é _f,_;;t_
; . Y2 >
s#7 v 1 5 131302926 Lssesetlseowyy/ llposoo asry V7599|228 |V DJL/,,A,_%/ | ,r:;‘-‘t:7
]L—-— : - T
sat i 4 S~ /372327 (533646 |5/ v/ (2038 575y {762/ |235Y v ) Seks WIED
Sat v 15 |usi vz 481as | wesewt 900 [1toto [ 1og2 1V | I Quafr "2“_’”1(%2;;;_
Re"“"“‘sﬁnf-(—iod R&emfse,’res% 2052, sl pechormed as per PM frol ely.
instrument paramelers have been checked and are verified b be comect.

NOTE 1: By initialing this block, the technigign ingi
secnorigua Reviewed B;M% - Date: i1 f39 /07 -
O Tusfrument wokused for sdrvey work ou li/37/67. /\’32? 12/3/677

CP-INST-201

REV. 0 . PAGE 18 OF 54



Energy Solutions

L 2929
102001 / PR103276

Daily Response
Checks
2007
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' . @
Techhiclan: \ﬁ_cklﬂaldwm Reviewer: é{z . ELJC‘%

Date: 12142007
Backgroun
d Count
Serial # | Probe # ._Range Acceptable| 28380 Background| Time (min)] Corrected Backgroundi CalDue |Status _ | Efficiency Notes
102001 |PR1032786] 27855 {to] 28714 ! cpm Yes 28544 850 20 43 9/21/2008 |in Service | 32-6% |26.0 Ce—
102001 |PR103278] 28484 |to] 28161| cpm Yes 28611 16 20 0.8 8/21/2008 {in Service| 26:0% 122. D ) #Z/10/0

.t
Note: All source checks are 5§ minutes in length

Ny

2640 6L

ey .

120407




Technician: Vicky Baldwin

/”."
1

o 22002,
| Vs

€630 9.

Date: 12/3/2007
Backgroun
: Source d Count )
Meter Serigl# | Probe# _Range Acceptable] Check(ccpm) | Background | Time (min)| Corrected Background | _ Cal Dus _{Status Efficiency Notes
2929 beta | 102001 [PR103276| 27855 |tof 28714| cpm Yes 28380 801 20 40 9/21/2008 |in Service | ~32-8% [e/6 <D (=
2929 alpha| 102001 |PR103276{ 28464 |to| 29161] cpm Yes 28553 13 20 0.7 8/21/2008 |in Servica| 26:6% |Fe).0 Rfrofo7

Note: All source checks are 5§ minutes In length

120307



¢640 /.

: T_echnician: Vicky Baldwin

Date:

Meter

Corrected Background

2929 beta
2929 alEha

|§Q,o% : ‘

56:6% |32:0

“i12/t9/07)

Note: All source checks are § minutes In length



Technician: S.Holliday

6308/

Note: All source checks are 5 minutes In length

g

Date: 11/30/2007
wol? Backgroun
. Source d Count Az O
Meter - ] Seral# | Probe# Range Acceptable | Check(ccpm) | Background| Time (min)} Corrected Background] Cal Due |Status _ i Efficien Notes
2929 beta’| 102001 |PR103276| 27855 |to] 28714 cpm Yes 27910 832 20 42 9/21/2008 |in Service | "3Z0% [ L L
2920 alpha| 102001 | PR103276] 28464 |to] 20161} cpm Yes 28480 12 20 0.6 /212008 {in Service| -26.8% 1) /‘,2//10//1?7
32:0

113007



Te;nician: \IldL\;l Baldwm l. - Reviewer: W

=

Date: 11/28/2007
Backgroun
Source . d Count
Meter | Serial# | Probe# Range Acceptable] Check{ccpm) | Background | Time (min)| Corrected Background | CalDue [Status Efficiency Notes
2929 beta | 102001 |PR103276] 27855 {to} 28714} cpm Yes 28225 1122 20 56 9/21/2008 lin Service | 32.0% |2 ©
2929 alpha| 102001 |PR103276] 28464 [to] 29161 cpm Yes 28642 15 20 0.8 ©/21/2008 |In Service| 26:8% 390,/ UCE
. ' 1)
Note: All source checks are 5 minutes In length /’0/07

c6406L

112807



/;‘\\.h
Technician: Sanéra Holiday _ * " Reviewer: _Méé

vB\-1¥-67
Date: 11/2]12007
Backgd
§ Source Count :

Mater Serial# | Probe# Range Acceptable | Check(ccpm) | Background | Time (min)| Comrected Background| CalDue |[Status | Efficiency Notes
2928 beta | 102001 |PR103276] 27855 |tof 28714] cpm Yes 28372 1160 20 58 9/21/2008 |in Service |-32.0% |60 2
2929 alpha| 102001 | PR103276] 28464 [to[ 29161] com | Yes | 28571 14 20 0.7 9/21/2008 [in Sevice| 26.0% |30 SFFE |

o . 2f10/67
Note: Alt source checks are § mlnupes In tength

¢630 08

112807



“Technician: Vicky Baldwin

Reviewer: @ C" (‘/;;L_‘

610 18

st

&

Date: 11‘)27/3007
Backgrd
Source Count
. Meter | Serial# | Probe# Range Acceptable} Check(cpm) | Background| Time (min){Corrected Background | CalDue |Status | Efficien Notes
2929 beta. 102001 |PR103276| 27855 |to] 28714] cpm Yes 27931 862 20 43 9/21/2008 |in Service | 32.0% D¢ ‘
2929 alphaj 102001 |PR103276| 28464 to} 29161] cpm Yes 28556 24 20 1.2 9/21/2008 |In Service] 26.0% 3R/0V (==
st ) »
Note: All source checks are 5 minutes in length / a/ 1 / 0 7

142707



Ludium Model 2929 Daily Usage Sheet

Form CP-IN-WI-234-F2

Rev. 1
BDate: I&=4-07]
| Background MDCR MDA
Bew/Gamma (850 /19 5 ¢ piny IHT cpm 96,9 dpwm
Alpha Ie/ 0.8 Cpu 5.8 CHOm 1B X dpn,
D | /
\ Background MDCR MDA /
Beta/GahQa /
Alpha /
Date: \\ /
ckground MDCR / MDA
Beta/Gamma \ /
Alpha \ /
Date: \ /
Background \\ / MDCR MDA
B amim:
eta/Gi a B /\
Alpha /] \
Date: / \
Backgl})u{d MDCR \ MDA
Beta/Gamma /
Alpha / \
Date: / \

Background

MDCR

Pg%\ge

Electronic documents, once printed, are uncontrolled and may become outdated. Refer to the intraweb or the document control authority for the current revision.




Ludium Model 2929 Daily Usage Sheet

Form CP-IN-WI1-234-F2
Rev. 1

C. Date: _|1-27-b7

Background MDCR MDA
Beta/Gamma Y2 [43.] pm 4.9 com Q7-7d.?m
Alpha a2y /12 epm 4.5 com 20-4 dpm
Date:. )\‘&%-b" eorected on 13-1-07 V8
Background MDCR MDA
Beta/Ganiota //I W Cpm :s’;f cpm III-'-IMGL?W\
Alpha M Cpm ~L—Lcpm 17.4"—1—4-»—9—06'0»4
Date: | |-29-067 '
Background MDCR MDA
Beta/Gamma a2 /5(0-‘ com ag.0 Cpm 109.9 O('&W\ :
| ‘A'Pha 5/ 015quf0®) 5.7 com 11-9 dpwm
\\
Date: \\’30- 07
Background MDCR ) MDA
Beta/Gamma ?59_,/ 4y, DCDM 9245#”\ q{?(d,,pm |
Alpha 18- | 0.00pm 54 com (7 dpm
Date: \9@0"‘07
Backgroun(ig o7 MDCR ‘MDA
Beta/Gamma |- 4 |} / P% HG: Tepm 9.6 cp [p0:H g
Alpha Y / 0k Pm Hd chpm 155 dpm
Date: 12-3-67
Background MDCR MDA
Beta/Gamma / Noc?vn Y. cpm UL OQJ?W\
A 13 /0 epm 5-5 com 173 clpm
| Page 1 of 1

Electronic documents, once printed, are uncontrolled and may become outd2id1 0 Bdo the intraweb or the document control authority for the current revision.




é

- MDCR and MDA for Ludlum 2929

Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

Date | 127 "

Alpha Channel

" |Background Counts

~'|Background Count Time (min)

MDCR =

Alpha Channel

5.8

i, Oltputs™ 70,

Beta Channel

Rg = 0.8 . Background Count Rate (cpm)
' = IR 1 " '|Sample Count Time (min)
gy s2m=| " 032 - - 0.26 " |instrument Efficiency (c/d)
g, =| P _,1,90',1//‘2} /CG- 400" ,1# Surface Efficiency (c/d)
Exotal = 0.32 o 0.26 Total Efficiency (c/d)

cpm

MDA =

18.2

dpm

Name: d“f@ Mw{*—)

,a(/c.'f/d

SR Engineer;__

/mecw%

Loy

Date: /2~ H-o7

Date: /& /4 /7 [
B2 /ai[08

84 of 92



. 'MDCR and MDA for.Ludlum'2929 * " | .

Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3 -

Date:  12-03-07

Atpha Channet

Beta Channel

Background Counts

Background Count Time (min)

0.65

2005

Background Count Rate (cpm)

T o

“|Sample Count Time (min)

Instrument Efficiency (c/d)

e o0 A

Surface Efficiency (c/d)

032

Alpha Channel

MDCR = 5.5

0.26

S Outputs L

Beta Channel

241

Total Efficiency (c/d)

R I AR R R

cpm

MDA = 17.3

94.6

dpm

" Name: [) '
SR Engineef’ El

/MQCﬁZ[
®

/1A~-3-07
1273707
2 +2/08

Date:
Date:

85 of 92



~ MDCR and MDA for Ludlum 2829 10

Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

ST Hnputs) i e
Beta Channel
e T Backaround Counts
‘|Background Count Time (min)
Background Count Rate (cpm)
=" 1 |77 1 " |sample Count Time (min)
PCE Q) =42m=| -~ 032 | 026 [instrument Efficiency (c/d)

& =|AF_ ¥BOAN/) | /OE. 400 V4 |Surface Efficiency (c/d)

Total Efficiency (c/d)

ha Channel

MDCR = .
MDA = 13.5 100.4 dpm -

 Name: d Q%( %me ‘ Date: /& -[-07
SR Enginee, : _ Date:. /A/JI / &7
Pl CLﬁ%/ | 2f2a[08
@
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Equation 7.6.1 & 7.6.2 of CP-IN-WI1-234, Rev. 3
Sl ISackaround Counts
to=| 20 ' - 20 '|Background Count Time (min)
Rg = 0.6 416 Background Count Rate {(cpm)
Cte=] 1 , 1 Sample Count Time (min)
P cela( ) —sre2my= 032 |~ o026 linstrument Efficiency (c/d)
e, = JlE 400 Y4 s 400 /A  |Surtace Efficiency (c/d)
Eotal = 0.32 _ 0.26 Total Efficiency (c/d)
9 .
MDCR = 54 245 cpm
MDA = 17 96.1 dpm

Name:S:Azo [J ‘ Date: //.30"02
SR Engineer: :ﬁ? F3 Date:_/[—- 50—0 7
VR P 2/2 /08

@ | | )
% ?

) N, . p
L ] v SR
% d 4y p
5 } : i ) 2} 4 ?
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. MDCR and MDA for Ludium 2028] - .

Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

Co=[""" 715 112 |Background Counts

= 20 @ 720" "IBackground Count Time (min)

Rg= 0.75 56.1 Background Count Rate (cpm) -
t,= 1 | 1 |sample Count Time (min)

AENE (wp) -stemp| ' 032 B _f 'j*o:éefﬂ. ___|instrument Efficiency (c/d)
8=\ ACE 100 /4 | AF 480 A/ |Surface Efficiency (c/d)
Stotal = 0.32 0.26 Total Efficiency (c/d)

MDCR = 5.7 280 cpm
MDA = 17.9 109.9 dpm

Name: % Date:__ /]-29-07
SR Engineef’ Date:__)/ /27 /07

Penl 5? | 2/22/08
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. o MDCRand MDA for Ludlum 2929 . .. ./« 7 .l .0

Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

Alpha Channel

inputs

eta Channel

14 - JBackground Counts

20 ) +— 20 ——— Background Count Time (m|n)

0.7 58 Background Count Rate (cpm)

1 | 1 " |sample Count Time (min)

032 | 026 ° |instrument Efficiency (c/d)

Surface Efficiency (c/d)

Total Efficiency (c/d)

" Outputs.

Beta Channel

cpm

dpm

Date: v”z;’-Q‘ /2007
Date:

/A/;/a 4
2/32/ 28
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"o NIDCR and MDA for Ludlum 2028 - .=

Equation 7.6.1 & 7.6.2 of CP-IN-W1-234, Rev. 3

Ce=| " " 24 T-[507Uge2° - -|Background Counts

=l 200 {7 20 . “IBackground Count Time (min)

Rg = 1.2 431 Background Count Rate (cpm)
=f 1 |+ 17 |sample Count Time (min)

peslely) sd2m=| 032 |-~ 026 [instrument Efficiency (c/d)
&8s =| AF 400 4//L |, - 3004/ -|Surface Efficiency (c/d)

Etotal = 0.32 0.26 Total Efficiency (c/d)

MDCR = 6.5 249 cpm
MDA = 20.4 97.7 dpm

Name: J%WM Date: /1-27-07
SR Engineer:W‘i Date:__ !/ / 27/07
el O 54/ - #/22/08

/.
Ny
-
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CONOADWN =

10
total

Meter Model # Ludium 2920 Date 11/26/2007
Meter Serial # 102001 :
Probe Model?  43-10-1 , Source Type Tc-99
Probe Serial# PR103276 Source Serial # 129647
instrument background (cpm) 43.0 215
location of source on the detector On Probe
Note: All source readings @ contact
5 minute
source reading (reading - mean) squared
(net response)
27,997 -287 82598.76
28,133 -151 22921.96
28,111 -173 30067.56
28,444 160 25472.16
28,403 119 14065.96
28,034 -250 62700.16
28,257 -27 750.76
28,285 1 0.36
28,535 251 62800.36
28,645 361 130032.36
282,844 total total 4314104
28,284 total divide 9 47934
sqrt. sqrt. 219
‘upper range = mean +(1.96)(sqrt) = 28714
lower range = mean - (1.96)(sqrt) = 27855

INSTRUMENT RESPONSE RANGE CHECK

Location:
Name:

~ PRS Name:
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1
2
3
4
5
6
7
8

9
10
total

mean

Meter Model # Ludlum 2929 Date 11/26/2007
Meter Serial # 102001
Probe Modeli  43-10-1 Source Type Th-230
Probe Serial#__ PR103276 Source Serial # _ 119704
instrument background (cpm) 1.0 | 10
location of source on the detector On Probe
Note: All source readings @ contact
-5 minute
source reading (reading - mean) squared
(net response) .
29,007 194 37791.36
28,513 -300 89760.16
28,699 -114 12904.96
- 28,895 82 6789.76
28,722 : -9 8208.36
28,849 36 1324.96
28,895 82 6789.76
28,610 -203 41046.76
28,841 28 806.56
29,095 282 79749.76
288,126 total total 2851724
28,813 total divide 9 31686
sqrt. sqrt. 178
upper range = mean +{1.96)(sqrt) = 29161
lower range = mean - (1.96)(sqrt) = 28464
" Project Name: 1z-ation Project Manager % éé
PRS Name:

INSTRUMENT RESPONSE RANGE CHECK

Location:_Fesfus .MD
Name:
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