
ENERGYSOLUTIONS

Survey Package Worksheet for
Hematite Building 231

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

Location: Building 231 Date Prepared: 11/28/2007

Area Classification: Class 2 Reviewe

[ Area Description

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

Historical Information
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
and 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 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, pits and drains for activity
above twice background.

c. 10% scan of overhead horizontal surfaces 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 surrounding 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 location in marked elevated areas.

4. Collect removable surface activity sample over an area of 100 cm2 in size at each floor measurement location
provided on survey maps (attached). Notify the ES Project Manager if results exceed 800 dpm/100 cm2.
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Survey Package Workshe&, P-B0231 (cont'd) e
Special Instructions

* Source check instrumentation to Th-230 for alpha, Tc-99 for beta, and Cs- * Measurement and sampling locations are based on a random-start
137 for gamma measurements. triangular pattern. If any location is inaccessible, offset the measurement

" Use gas proportional detector model numbers 43-68, 43-106 or equivalent location to the nearest usable location and document the x and y
detector as approved by the RSO for total surface activity surveys. coordinates for the location used.

* The MDC for total alpha and beta activity measurements shall be less than * Notify the ES Project Manager of locations that exceed 5,000 dpm/100
1,000 dpm/100 cm2. cm2 total alpha or beta surface activity.

* Perform a minimum of three one-minute field backgrounds using the 0 Notify the Project Manager of any exposure rate measurements that
plastic shield on the survey surface prior to survey. exceed twice background at 1-cm.

* Record maximum and average scan measurement results, in cpm, for each * Attach photographic records if available and provide descriptive
scan area. comments for each image under Survey Comments.

Survey Performance

Software - Headers (if needed) 1-cm 100-cm Alpha Beta Gamma Direct Direct
6Exposu5Rate Expose Scan Scan Scan Alpha Beta Samples

0) 
_ _ _ _ _ __ _ _ _ _Hematite Building 231. Class 2 Areas

Hematite Bldg 231 FLOOR B0231 Floor 10% " ! V. ,- . ______

HematiteBldg 231 L. WALL B0231 Lower Wall 10% N/A! N/A • 1 L..-ý N/A'
CLNG + B21 Ceiling & Upper Wall iiii •: !ii i•:'!i!iii

Hematite Bldg 231 U LG B0231 Ceiling & Upper Wall N/A N/A N/A? 'U. WALL 10%__ _ ___ __ _ __ ___ ____

Overhead Horizontal . 20 20 20Hematite Bldg 231 OVHD B0231 Surfaces 10% ,N/A 2 N N/A/ L

Rev.lý
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Survey Package B-0231
Building 231 Class 2 Interior

X (Max): 48.8 meters
Y (Max): 42.7 meters
A (Area): 2084 m

2

Actual Survey Area: 1710 m
2

Required Survey Points: 40 18% percent void area
N (Points): 52 49 Estimated Minimum Points

0.866*N

D = 0.866 * L

L= 6.8 meters
(distance between measurement points)

D= 5.9 meters
(distance between rows)

LU2= 3.4 meters (row offset value)

X (Random): 1.4
Y (Random): 38

X (Origin): 38.5
Y (Origin): 20.1

random generated number
random generated number
initially generated random number
initially generated random number

Number of rows: 7
Number of columns: 7

Survey
Point

Starting Point (1)
2
3
4
5
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
41
42
43
44
45
46
47
48
49
50
51
52
53

Survey Location
X Y

38.5 20.1
45.3 20.1
31.7 20.1
24.9 20.1
18.1 20.1
11.3 20.1
4.5 20.1

41.9 26.0
48.7 26.0
35.1 26.0
28.3 26.0
21.5 26.0
14.7 26.0
7.9 26.0
1.1 26.0

38.5 31.9
45.3 31.9
31.7 31.9
24.9 31.9
18.1 31.9
11.3 31.9
4.5 31.9

41.9 37.8
48.7 37.8
35.1 37.8
28.3 37.8
21.5 37.8
14.7 37.8
7.9 37.8
1.1 37.8

41.9 14.2
48.7 14.2
35.1 14.2
28.3 14.2
21.5 14.2
14.7 14.2
7.9 14.2
1.1 14.2

38.5 8.3
45.3 8.3
31.7 8.3
24.9 8.3
18.1 8.3
11.3 8.3
4.5 8.3

J41.9 2.4
&48.7 2.4
•35.1 2.4
28.3 2.4
21.5 2.4
14.7 2.4
7.9 2.4
1.165 of 265
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e
Survey Progress Tracking Sheet
Survey Package B-0231
Buildina 231 Class 2

e
Complete: Date:

0)
-4

0

0)
M1

Scans Fixed Readings Smear
gamma gR alpha cpm beta cpm Survey gamma gR 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

3.4 3.4 0 1 140 180 1 C 3.7 3.4 1 131 1 40
3.5 4.1 0 1 140 200 2 C,- 4.1 3.8 4 132 0 46
na na 0 1 140 200 3 C 3.6 3.5 2 119 1 47
na na 0 1 110 150 4 W 3.5 3.4 0 117 1 51
na na na na na na 5 W 3.6 3.3 2 157 3 45
na na na na na na 6 F 3.0 4.0 4 170 1 44
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 W 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 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



Survey Progress Tracking Sheet
Survey Package B-0231
Building 231 Class 2

Complete: Date: /c/'./t 7
Name 7

0)

0,
-h

01

Scans Fixed Readings Smear
gamma p" 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
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 41 C 2 155 1 53
na na 0 0 110 180 42 W 3.4 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 OVHD 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



e
Survey Progress Tracking Sheet
Survey Package B-0231
Buildina 231 Class 2

e
Complete: f6z7 Date: /-,6 7

Name z
Scans Fixed Readings Smear

gamma liR alpha cpm beta cpm Survey gamma pR alpha beta alpha beta
Ave Max Ave Max Ave Max Point Loc. 1-cm I-m cpm cpm cpm cpm

0 1 110 200 11 OVHD Horizontal 5 166 2 46
0 1 100 160 12 OVHD 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 OVHD 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, I = Inaccessible, OVHD = Overhead Horizontal
0)

01
0)

12/6/2007B0231 Results.xls, B0231 -RAW



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

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%
13/y 9.3%

Survey Results Direct Readings
Count Time Gross a a BKG a MDC Net a Gross J3 I 8KG P MDC Net P

Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/IOOcm
2
) (counts) (cpm) (dpm) (dpm/100cm

2
)

BKG 60 0 133
BKG 60 2 130
BKG 60 0 105

AVG BKG

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLOCT 60
FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60

1

4

2

0
2
4

2
3
0
2

0

2

9
1

2

3
3

5
2
1

2
0
2
1
2
1

2

0
3

2
3
1
2

0

0.7

0.7 98

0.7 98

0.7 98

0.7 98
0.7 98
0.7 98

0.7 98
0.7 98
0.7 98
0.7 98

0.7 98

0.7 98

0.7 98

0.7 98

0.7 98
0.7 98
0.7 98

0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98
0.7 98

7

81

32

-17
32
81

32
56
-17
32

,-17

32

203

7

32
56
56

105
32
7

32
-17
32
7

32
7

32'
7
7
7
7

-17
56
7
7

32
56
7

32
7

32
7

-17

131

132

119

117
157
170

132
129
121
160

129

128

147

138

115

140
137

129
123
164
157
139
146
127
108
114
146
145
122
184
184
149
128
136
179
155
109
157
161
135
136
137
134

123

123 446

123 446

123 446

123 446
123 446
123 446

123 446
123 446
123 446
123 446

123 446

123 446

123 446

123 446

123 446
123 446
123 446

123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446
123 446

69

77

-34

-51
292
403

77
51
-17
317

51

43

206

129

-69
146
120

51
0

352
292
137
197
34

-129
-77
197
189
-9

523
523
223
43
112
480
275
-120
292
326
103
112
120
94

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Interior Alpha Points alpha

-- MDC

250

Ann

=' 150

100
V

500.5

0

*I t " ~ I I I 11 I I ;t 1I i ! I 1 I I I I
-50 . .. . .. .. I

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

Location

231 Class 2 Interior Beta Points MEbe
7--MO

600 r1T1TITrrT1T TITr Tr1TrT TrrrTr, 7TT1

E
U
0*

e
C

S
0.

A

500

400

300 . . . . . . .200 -~-~-- ttJ- ULt I

200 I I I I 1 1 I
100

0
,1~ • I t i i i I 1 I I I I t ]fI I 1 I I I I I I I

-10 Trr~~ TT~r- T T-TT -i-TT
-100I I I I I I I I I I

~orilfl - I J....... . 4 1- I-A- 4.-I .L.±.. - . . - I 1- I 1- I ..........

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

Location
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Survey Report
Description: HEMATITE Building 231 Class 2 Interior Area Smears

Survey Date: 11/29/2007 Survey Package: B-0231
Technician Name: M. Chase /V. Baldwin

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

Detector Detector Detector Cal Meter Meter Cal
Type SN Due

43-10-1 103276 9/21/08

Survey Results
Count

Location # Surface* Type
AVG BKG

Type Meter SN Due
2929 102001 9/21/08

Count Date: 11/29/2007

Sensitivities Eff.:
a 31.9%
O/Y 25.5%

SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR
SMEAR

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
60
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60

Gross a a BKG a MDA Net a Gross P P BKG P MDA

(counts)

1

0

3
1
0
0
0
0
1
0
0
1
0

0

2
0

0
0

0
0
0
0

2

3
0

(cpm) (dpm) (dpm/1OOcm
2

)

0.75
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 7.1
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 3.9
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 -2.4
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 3.9
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 0.8
0.75 17.9 7.1
0.75 17.9 -2.4

(cpm)

40
46
47
51
45
44
49
44
34
55
39
49
42
48
45
46
50
46
42
34
53
59
37
37
40
48
35
57
39
35
41
37
48
38
43
53
54
48
48
47
52
57

(cpm) (dpm) (dpm/1OOcm)
56.1
56.1 110 -63
56.1 110 -40
56.1 110 -36
56.1 110 -20
56.1 110 -44
56.1 110 -47
56.1 110 -28
56.1 110 -47
56.1 110 -87
56.1 110 -4
56.1 110 -67
56.1 110 -28
56.1 110 -55
56.1 110 -32
56.1 110 -44
56.1 110 -40
56.1 110 -24
56.1 110 -40
56.1 110 -55
56.1 110 -87
56.1 110 -12
56.1 110 11
56.1 110 -75
56.1 110 -75
56.1 110 -63
56.1 110 -32
56.1 110 -83
56.1 110 4
56.1 110 -67
56.1 110 -83
56.1 110 -59
56.1 110 -75
56.1 110 -32
56.1 110 -71
56.1 110 -51
56.1 110 -12
56.1 110 -8
56.1 110 -32
56.1 110 -32
56.1 110 -36
56.1 110 -16
56.1 110 4

Net P

54 56.1 110 -8

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Interior Area Alpha Smears
1-4-MOO
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-5.0 "'-I , 4 1 I I . I I ', I I . .

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

Location

231 Class 2 Interior Area Beta Smears ýbet a
-_4-MOO
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 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

Location
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Survey Report
Description: HEMATITE Building 231 Class 2 Interior Area Gamma Surveys

Survey Date: 11/28/2007 Survey Package: B-0231
Technician Name: V. Baldwin

Comments: Interior 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 IR

Location # Surface* 1-cm 1-m Ave Max
1 C 3.7 3.4 3.4 3.4
2 C 4.1 3.8 3.5 4.1
3 C 3.6 3.5
4 W 3.5 3.4
5 W 3.6 3.3
6 F 3.0 4.0
7 W 3.7 3.6 3.5 4.5
8 C 3.4 3.4 3.1 3.5
9 C 3.8 3.8 3.5 3.8

10 C 3.4 3.5 3.5 4.0
11 W 3.4 3.1 3.5 3.9
12 F 4.0 3.7
13 F 3.4 3.6
14 F 3.2 3.7
15 W 4.1 3.7 3.9 4.4
16 C 3.9 3.5
17 C 3.8 3.7
18 C 3.8 3.5
19 W 3.1 3.2 3.2 3.4
20 F 3.4 3.3
21 F 3.7 3.0
22 W 4.3 4.3 3.8 4.1
27 W 3.4 3.8 3.2 3.8
28 W 4.1 3.6 4.0 4.2
29 W 4.3 4.0 4.5 4.7
31 C 3.9 3.4
32 C 4.1 3.8
33 C 3.5 3.5
34 W 3.5 3.4
35 F 3.5 3.8
36 F 4.0 3.6
37 F 3.8 3.6
42 W 3.4 3.6
43 F 3.8 3.8 3.5 3.8
44 F 3.7 3.5
45 W 4.6 4.2 3.5 4.5

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Interior Area Fixed Gamma [m-cm
[111M
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4.0

3.5

3.0

; 2.5
E
E 2.0
C 1.5

1.0

0.5

0.0
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231 Class 2 Interior Area Gamma Scans * Ave: Max
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Survey Report
Description: HEMATITE Building 231 Class 2 Alpha & Beta Scans

Survey Date: 11/29/2007 Survey Package: B-0231
Technician Name: M. Chase / V. Baldwin

Comments: Interior Area alpha/beta scan data
Instrument Manufacturer: Ludlurn

Detector
Detector Area Detector Meter

Detector Scan
Width SpeedMeter

Detector Type SN (cm 2)
43-68 119337 126

Cal Due Type Meter SN Cal Due Sensitivities Eff.: i (cm)
11/15/08 2360 193667 8/15/08 a 3.3% 2 10

PIY 9.3%

(cm/s)
5

alpha scan
(cpm)

alpha scan
(dpm/1 00cm 2)Survey Results

Location # Surface*
Count
Type
BKG
BKG
BKG

Ave
0
2
0

Max Ave Max

beta scan
(cpm)

Ave
133
130
105

123

beta scan scan MDC
(dpm/1OOcm2) (dpm/iOOcm 2)

Max Ave Max

AVG BKG 0.7

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

-17 7

-17 7

-17 7
-17 7
-17 -17
-17 7
-17 7
-17 7
-17 7

-17 7

-17 7

-17 7

-17 7

-17 -17
-17 7
-17 7

-17 7
-17 7
-17 7
-17 7
-17 -17
-17 -17
-17 -17
-17 7
-17 7
-17 7
-17 -17
-17 -17

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

180 146 489

200 146 661

200 146 661
150 -112 232
180 -112 489

180 -26 489
200 -26 661
180 -112 489
200 -26 661

210 232 746

200 -26 661

200 146 661

180 -112 489

180 -26 489
200 -26 661
220 -26 832

200 -112 661
210 -112 746
210 146 746
200 146 661
150 -112 232
180 -26 489
200 -26 661
220 146 832
200 146 661
220 232 832
180 -112 489
200 232 661

240 232 1,004
240 146 1,004
210 232 746

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

-17
-17
-17

7
7
7

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Interior Area Alpha Scans
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231 Class 2 Interior Area Beta Scans
Ave

- Max
MDC

1,200

1,000

EE 800
01

0 600

400

200

000

-200

I I I I I I I I a a a a a a a a- a a------------_________________a a a a a a a a a a a a a a- a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a a a a a a a a a a a a

- -a-- -F- -a- -~ -a-- -a- -1- -1- -a- -~ -a- -~ -±- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- -a- a-
a a a a a a a a a a a a a a a a a a a a a a a a a a a a B a
a a a a a a a a a a a a a a a a a a a a a a- a a a a a a B a IF
a a a a a a a a a-*aa a a a a
a a a a a a.aa...a... a a a*a
IBIKI I K, MI U, I a a

ilii=:iil¸ Ia a a
a a a

B, IE;I
. . . . . . Of l n

an 1] fa Naa m ma nIa• im I' I I B ill m iaI Ba B N I
Ia B Ia BIBI a amaa EaBa a mamaa maMa a Mama I1 o I: III a iii I Ii Ii Ii a maa B a

a-~ a I liii a *a
a Ha
a B a

a mama a mama
a UaBa a mama
a EaB a a mama

aI a aI

a -FjajI a - a1 ia I~~j

- P~ b P.i i $•;t ::•i~~~t--T §T :- T- I T Ta• I 3 3a 1 3 31 13 V 1 1-- 3a-a-a a a a a- !a!a a a a a a ,

1 2 3 4 7 8 9 10 11 15 16 17 18 19 22 27 28 29 31 32 33 34 38 39 40 41 42 45 50 51 52

Location

177 of 265
B0231 Results.xls, B0231-scan(1) 2/22/2008



Survey Report
Description: HEMATITE Building 231 Class 2 Overhead

Survey Date: 12/3/2007 Survey Package: B-0231
Technician Name: D. Schurnaker

Comments: Class 2 Overhead Areas
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm

2
) Cal Due Meter Type SN Cal Due Sensitivities Eft.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%

J3/Y 9.3%

Survey Results Direct Readings
Count Time Gross a aL BKG aL MDC Net aL Gross A p BKG P MDC Net P

Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/1OOcm2) (counts) (cpm) (dpm) (dpm/1OOcm2)
BKG 60 0 150
BKG 60 2 133
BKG 60 1 135

1

2

3

4
5
6

7
8
9
10

11

12

13

14

15

16
17

18
19
20

AVG BKG

OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60
OVHD FLDCT 60
OVHD FLDCT 60

OVHD FLDCT 60
OVHD FLDCT 60
OVHD FLDCT 60
OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60

OVHD FLDCT 60
OVHD FLDCT 60
OVHD FLDCT 60

OVHD FLDCT 60
OVHD FLDCT 60
OVHD FLDCT 60

1

117

117

117

117
117
117

117
117
117
117

117

117

117

117

117

117
117

117
117
117

139

24 140 139 474

-24 142 139 474

147 162 139 474

24
24
-24

98
98
98
98

98

-24

73

24

49

24
24

24
73
49

190
190
158

140
180
160
170

166

156

174

197

174

150
160

145
160
155

139 474
139 474
139 474

139 474
139 474
139 474
139 474

139 474

139 474

139 474

139 474

139 474

139 474
139 474

139 474
139 474
139 474

9

26

197

438
438
163

9
352
180
266

232

146

300

498

300

94
180

51
180
137

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Overhead Alpha Points 1111111alpha
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Survey Report
Description: HEMATITE Building 231 Class 2 Overhead Area Smears

Survey Date: 12/3/2007 Survey Package: B-0231
Technician Name: D. Schumaker

Comments: Smears from Class 2 Overhead Areas
Instrument Manufacturer: Ludlum

Detector Detector Detector Cal Meter Meter Cal
Type SN Due

43-10-1 103276 9/21/08

Survey Results
Count

Location # Surface* Type
AVG BKG

1 OVHD SMEAR
2 OVHD SMEAR
3 OVHD SMEAR
4 OVHD SMEAR
5 OVHD SMEAR
6 OVHD SMEAR
7 OVHD SMEAR
8 OVHD SMEAR
9 OVHD SMEAR

10 OVHD SMEAR
11 OVHD SMEAR
12 OVHD SMEAR
13 OVHD SMEAR
14 OVHD SMEAR
15 OVHD SMEAR
16 OVHD SMEAR
17 OVHD SMEAR
18 OVHD SMEAR
19 OVHD SMEAR
20 OVHD SMEAR

Type Meter SN Due
2929 102001 9/21/08

Count Date: 12/3/2007

Sensitivities Eff.:
a 31.9%

NY 25.5%

Time
(sec)

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

Gross a a BKG a MDA Net a

(counts) (cpm) (dpm) (dpm/100cm
2
)

0.65
1 0.65 17.3 1.1
0 0.65 17.3 -2.0
2 0.65 17.3 4.2
0 0.65 17.3 -2.0
2 0.65 17.3 4.2
5 0.65 17.3 13.6
5 0.65 17.3 13.6
2 0.65 17.3 4.2
0 0.65 17.3 -2.0
3 0.65 17.3 7.4
2 0.65 17.3 4.2
2 0.65 17.3 4.2
0 0.65 17.3 -2.0
3 0.65 17.3 7.4
1 0.65 17.3 1.1
1 0.65 17.3 1.1
1 0.65 17.3 1.1
2 0.65 17.3 4.2
1 0.65 17.3 1.1
2 0.65 17.3 4.2

Gross • jBKG P MDA Net 0
(cpm) (cpm) (dpm) (dpm/100cm

2
)

40.1
39 40.05 95 -4
38 40.05 95 -8
45 40.05 95 19
51 40.05 95 43
38 40.05 95 -8
36 40.05 95 -16
41 40.05 95 4
40 40.05 95 0
39 40.05 95 -4
51 40.05 95 43
46 40.05 95 23
35 40.05 95 -20
40 40.05 95 0
48 40.05 95 31
39 40.05 95 -4
43 40.05 95 12
37 40.05 95 -12
39 40.05 95 -4
50 40.05 95 39
43 40.05 95 12

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Overhead Area Alpha Smears
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Survey Report
Description: HEMATITE Building 231 Class 2 Overhead Alpha & Beta Scans

Survey Date: 12/3/2007 Survey Package: B-0231
Technician Name: D. Schumaker

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

Detector Detector Scan

Detector Area Detector Meter Meter Width Speed
Detector Type SN (cm 2) 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
P/' 9.3%

alpha scan
(cpm)

alpha scan
(dpm/1OOcm 2)Survey Results

Count
Location # Surface* Type

BKG
BKG

BKG

Ave Max Ave Max
0
2
1

beta scan
(cpm)

Ave
150
133
135

139

beta scan
(dpm/1 00cm 2)

Max Ave Max

AVG BKG 1

1 OVHD SCAN

2 OVHD SCAN

3 OVHD SCAN

4 OVHD SCAN

5 OVHD SCAN

6 OVHD SCAN

7 OVHD SCAN
8 OVHD SCAN

9 OVHD SCAN

10 OVHD SCAN

11 OVHD SCAN

12 OVHD SCAN

13 OVHD SCAN

14 OVHD SCAN

15 OVHD SCAN

16 OVHD SCAN

17 OVHD SCAN

18 OVHD SCAN
19 OVHD SCAN

20 OVHD SCAN

0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1

-24 0 140 220 9 695

0

.0

0
0

0
0
0
0
0
0
0

-24

-24
-24
-24

-24
-24
-24
-24

-24

-24

-24

-24

-24
-24
-24
-24
-24
-24
-24

130

140
140
120
160
100
120
100

120

110

100

120

120
140
140

170
140
140
140

160 -77 180

220 9 695
240 9 867
220 -163 695

200 180 523
160 -335 180
200 -163 523
160 -335 180

240 -163 867

200 -249 523

160 -335 180

240 -163 867

240 -163 867
200 9 523
200 9 523
180 266 352
180 9 352
200 9 523
200 9 523

scan MDC

(dpm/1OOcm2)

alpha beta

261 1,081

261 1,081

261 1,081

261 1,081
261 1,081
261 1,081

261 1,081
261 1,081
261 1,081
261 1,081

261 1,081

261 1,081

261 1,081

261 1,081

261 1,081
261 1,081
261 1,081
261 1,081
261 1,081
261 1,081
261 1,081

* R = Roof, INT Interior, OW Outside Wall, VD Vent Duct, F = Floor, W = Wall, C = Ceiling, I =,Inaccessible, OVHD = Overhead Horizontal
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231 Class 2 Overhead Area Alpha Scans
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231 Class 2 Overhead Area Beta Scans
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ENERGYSOLUTIONS

Survey Package Worksheet for
Hematite Building 231

Package Identification No.: HDP-C0231 Prepared by: Paul C. Ely

Location: Building 231 Date Prepared: 11/28/2007

Area Classification: Class 3 Reviewe

A rea Descripind

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

[ Historical Information

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

and U-238 are the primary isotopes in this building.

General Survey Instructionsj

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
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 2 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 cm2 .
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e Survey Package WorksheetS-C0231 (cont'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 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 dpmnL/100 cm 2.

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

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

* 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.

* Notify the ES Project Manager of locations that exceed 5,000 dpm/100
cm2 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
comments for each image under Survey Comments.

I
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Survey Package C-0231
Building 231 Class 3 Roof

X (Max):
Y (Max): I

RANDOM LOCATIONS SORTED
Survey Si
Point X

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

60 feet
40 feet

urvey Location
(ft) Y (ft)
1 38
7 72
8 6
9 28
10 59
14
18
25
27
31
39
41
43
43
47
49
50
54
56
59

124
58
90
75
57
77
85
80
115
42
55
55
61
20
104

'1
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0
9

0
3 14

20
0

-N-

*0North:South)
o feet maximum

5

4

150
016

13

12
S

1
406 7

8 11

18

10

19
40

2

17

X (East:West) 60 feet maximum

Building 192'&,ass 3, Roof



Survey Package C-0231
Building 231 Class 3 Exterior Walls

X (East:West)
Y (North:South)

RANDOM LOCATIONS SORTED
Survey
Point

19
4
11
20
15
8
2
17
12
14
5
7
6
10
1

18
9
3

400
24

feet
feet

Survey Location
X (ft) Y (ft)
46 7
54 6
66 3
73 23
74 5
83 4

151 22
163 15
173 8
216 19
225 21
244 17
250 13
250 13
251 21
260 2
303 7
345 23
365 17
381 0

13
16

C-.

Wall locations start a SW Corner at ground level.
indicates the distance around the building
clockwise and Y indicates the elevation above
ground.
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e
Survey Progress Tracking Sheet
Survey Package C-0231

Buildinq 231 Class 3
Complete: Date: /c•_/, //o 7

Name

0
0-4-,

r.1

Scans / Fixed Readings Smear
gamma pR alpha cpm beta cpm Survey gamma ItR alpha beta alpha beta

Ave Max Ave Max Ave Max Point 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 I 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
0 1 120 140 9 OW 3 150 0 51
0 2 120 160 10 OW 2 114 2 39
0 1 120 160 11 OW 2 128 0 45
0 3 129 150 12 OW 3 126 0 30
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 1 240 300 2 R 4.6 4.6 4 225 1 52
na na 3 R I 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
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e
Survey Progress Tracking Sheet
Survey Package C-0231

Buildina 231 Class 3
Complete: Date:

Scans I Fixed Readings Smear
gamma IAR alpha cpm beta cpm Survey gamma IR 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 1 240 280 11 R 4.0 4.6 8 207 4 41
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 = Wall, C = Ceiling, I = Inaccessible, OVHD_= Overhead Horizontal

00)

01
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Survey Report
Description: HEMATITE Building 231 Class 3 Outside Walls

Survey Date: 11/29/2007 Survey Package: C-0231
Technician Name: D. Schumaker / D. Shifflett

Comments: Class 3 Outside Wall Areas
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 095522 126 9/11/08 2350 126172 9/27/08 a 9.0%
O3/Y 9.3%

Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

Direct Readings
Time Gross a a BKG a MDC Net a Gross p p BKG P MDC Net jP
(sec) (counts) (cpm) (dpm) (dpm/l00cm

2
) (counts) (cpm) (dpm) (dpm/100cm

2)
60 1 112
60 0 124
60 3 109

3

4

5
6

7
8
9
10

11

12

13

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

AVG BKG

FLDCT

FLDCT

FLOCT

FLDCT
FLDCT
FLDCT

FLDCT
FLDCT
FLDCT
FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT
FLDCT

FLDCT
FLDCT
FLDCT
FLDCT

60

60

60

60
60
60

60
60
60
60

60

60

60

60

60

60
60

60
60
60
60

6

na

3
1

3
2
1

4
3
2

2

3

7

4

3
6
2

0
2
5
2

1.3

1.3

1.3

1.3

1.3
1.3
1.3

1.3
1.3
1.3
1.3

1.3

1.3

1.3

1.3

1.3
1.3
1.3

1.3
1.3
1.3
1.3

50

50

50

50

50
50

50
50
50
50

50

50

50

50

50
50
50

50
50
50
50

41

15

-3

15
6

-3
24
15
6

6

15

50

24

15
41
6

-11
6

33
6

127

na

136

123

132
114

146
140
150
114

128

126

152

133

134
142
124

121
124
130
136

115

115 431

115 431

115 431

115 431
115 431
115 431

115 431
115 431
115 431
115 431

115 431

115 431

115 431

115 431

115 431
115 431
115 431

115 431
115 431
115 431
115 431

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, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Outside Wall Alpha Points I111111alpha
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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

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/1/2007 12/3/2007

Sensitivities Eff.:
a 31.9%

O/Y 25.5%

Survey Results
Count Time

Location # Surface* Type (sec)
AVG BKG

1 OW SMEAR 60
2 OW SMEAR 60
3 OW SMEAR 60
4 OW SMEAR 60
5 OW SMEAR 60
6 OW SMEAR 60
7 OW SMEAR 60
8 OW SMEAR 60
9 OW SMEAR 60
10 OW SMEAR 60
11 OW SMEAR 60
12 OW SMEAR 60
13 OW SMEAR 60
14 OW SMEAR 60
15 OW SMEAR 60
16 OW SMEAR 60
17 OW SMEAR 60
18 OW SMEAR 60
19 OW SMEAR 60
20 OW SMEAR 60
2A OW SMEAR 60

Gross a a BKG a MDA Net a
(counts) (cpm) (dpm) (dpm/1OOcm 2

)
0.20

0 0.2 13.5 -0.6
na 0.2 13.5 --
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
0 0.2 13.5 -0.6

na 0.2 13.5 --

0 0.2 13.5 -0.6
2 0.2 13.5 5.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.65 17.3 1.1

Gross P P BKG P MDA Net P
(cpm) (cpm) (dpm) (dpmll00cmM)

45.7
31 45.7 100 -58
na 45.7 100 --
29 45.7 100 -65
42 45.7 100 -15
39 45.7 100 -26
47 45.7 100 5
32 45.7 100 -54
na 45.7 100 --

51 45.7 100 21
39 45.7 100 -26
45 45.7 100 -3
30 45.7 100 -62
37 45.7 100 -34
43 45.7 100 -11
44 45.7 100 -7
41 45.7 100 -18
41 45.7 100 -18
34 45.7 100 -46
32 45.7 100 -54
43 45.7 100 -11
39 40.05 95 -4

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Outside Wall Alpha Smears MDIha
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Survey Report
Description: HEMATITE Building 231 Class 3 Outside Wall Alpha & Beta Scans

Survey Date: 11/29/2007 Survey Package: C-0231
Technician Name: D. Schumaker / D. Shifflett

Comments: Outside Wall alpha/beta scan data
Instrument Manufacturer: Ludlum

Detector Detector Scan
Detector Area Detector Meter Meter Width Speed

Detector Type SN (cm 2) Cal Due Type Meter SN Cal Due Sensitivities Eff.: i (cm) (cm/s)
43-68 095522 126 9/11/08 2350 126172 9/27/08 a 9.0% 2 10 5

NlY 9.3%

alpha scan
(cpm)

alpha scan
(dpm/1OOcm 2)Survey Results

Count
Location # Surface* Type

BKG
BKG
BKG

Ave
1
0
3

Max Ave Max

beta scan
(cpm)

Ave
112
124
109

115

beta scan scan MDC

(dpm/1OOcm2) (dpm/1OOcm 2
)

Max Ave Max alpha beta

AVG BKG 1.3

1

2

3
4
5
6
7
8
9

10

11

12

13

14
15
16
17
18
19
20
2A

OW

OW

OW
OW
Ow

OW
OW
OW
OW

SCAN

SCAN

SCAN

SCAN
SCAN

SCAN

SCAN
SCAN

SCAN

0 1 -11 -3 110 160 -43 386

na na na na

0 1 -11 -3 130 170 129 472
0 3 -11 15 120 160 43 386
0 1 -11 -3 120 180 43 558
0 2 -11 6 120 160 43 386
0 1 -11 -3 120 180 43 558
0 2 -11 6 120 180 43 558
0 1 -11 -3 120 140 43 215

0 2 -11 6 120 160 43 386

0 1 -11 -3 120 160 43 386
0 3 -11 15 129 150 120 300
0 3 -11 15 120 180 43 558

OW SCAN

OW SCAN

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

OW
OW

OW
OW
OW
OW
OW
OW
OW
OW

SCAN
SCAN

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

0
0
0
0
0
0
0
0

3
3
3
3

2
1

-11
-11
-11
-11
-11
-11
-11
-11

15
15
15

15
-3
-3
6
-3

130
130
120

109
120
120
110
100

160 129 386
150 129 300
180 43 558

119 -51 34
160 43 386
160 43 386
140 -43 215
160 -129 386

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Outside Wall Alpha Scans Ave
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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

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 095522 126 9/11/08 2350 126172 9/27/08 a 9.0%

fl/Y 9.3%

Survey Results Direct Readings

Count Time Gross a a BKG a MDC Net a Gross A3 B BKG J3 MDC Net P
Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/tOOcm

2
) (counts) (cpm) (dpm) (dpm/1OOcm

2
)

BKG 60 2 130
BKG 60 1 139
BKG 60 1 144

1 R

2 R

R

4 R
5 R
6 R

7 R
8 R

R
10 R

11 R

12 R

13 R

R

15 R

16 R
17 R

18 R
19 R
20 R

AVG BKG

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60
FLOCT 60
FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60

1.3

16 1.3 50

4 1.3 50

138

130 197 138 472

24 225 138 472

na

5
7
8
3
7

na
5

8
11
6
na

9
9
7
12
10
5

1.3 50

1.3 50
1.3 50
1.3 50

1.3 50
1.3 50
1.3 50
1.3 50

1.3 50

1.3 50

1.3 50

1.3 50

1.3 50

1.3 50
1.3 50

1.3 50
1.3 50
1.3 50

33
50
59

15
50

33

59

86

41

68
68
50

94
77
33

na

228
242
178
208
163
na

209

207

198

202

na

210

202
195

206
195
210

138 472

138 472
138 472
138 472

138 472
138 472
138 472
138 472

138 472

138 472

138 472

138 472

138 472

138 472
138 472

138 472
138 472
138 472

506

746

772
892
343

601
215

609

592

515

549

618
549
489

583
489
618

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Roof Alpha Points (1) 111111alpha
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Survey Report
Description: HEMATITE Building 231 Class 3 Roof Smears

Survey Date: 11/29/2007 12/3/2007
Technician Name: M. Chase/ V. Baldwin

Comments: Smears from Class 3 Roof
Instrument Manufacturer: Ludlum

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Survey Package: C-0231

Count Date: 11/29/2007 1213/2007

Sensitivities Eff.:
a 31.9%

P3/Y 25.5%

Survey Results
Count Time

Location # Surface* Type (sec)
AVG BKG

1 R SMEAR 60
2 R SMEAR 60
3 R SMEAR 60
4 R SMEAR 60
5 R SMEAR 60
6 R SMEAR 60
7 R SMEAR 60
8 R SMEAR 60
9 R SMEAR 60
10 R SMEAR 60
11 R SMEAR 60
12 R SMEAR 60
13 R SMEAR 60
14 R SMEAR 60
15 R SMEAR 60
16 R SMEAR 60
17 R SMEAR 60
18 R SMEAR 60
19 R SMEAR 60
20 R SMEAR 60
3A R SMEAR 60
9A R SMEAR 60
14A R SMEAR 60

Gross a a BKG a MDA Net a Gross
(counts) (cpm) (dpm) (dpm/1OOcm2) (cpm)

0.75
2 0.75 17.9 3.9 33
1 0.75 17.9 0.8 52
0 0.75 17.9 -2.4 0
2 0.75 17.9 3.9 43
3 0.75 17.9 7.1 43
0 0.75 17.9 -2.4 44
5 0.75 17.9 13.3 56
2 0.75 17.9 3.9 39
0 0.75 17.9 -2.4 0
1 0.75 17.9 0.8 41
4 0.75 17.9 10.2 41
4 0.75 17.9 10.2 43
4 0.75 17.9 10.2 42
0 0.75 17.9 -2.4 0
4 0.75 17.9 10.2 40
4 0.75 17.9 10.2 49
2 0.75 17.9 3.9 46
1 0.75 17.9 0.8 45
1 0.75 17.9 0.8 38
3 0.75 17.9 7.1 54
1 0.65 17.3 1.1 46
3 0.65 17.3 7.4 48
5 0.65 17.3 13.6 42

P BKG P MDA Net 0

(cpm) (dpm) (dpm/1OOcm 2
)

56.1
56.1 110 -91
56.1 110 -16
56.1 110 -220
56.1 110 -51
56.1 110 -51
56.1 110 -47
56.1 110 0
56.1 110 -67
56.1 110 -220
56.1 110 -59
56.1 110 -59
56.1 110 -51
56.1 110 -55
56.1 110 -220
56.1 110 -63
56.1 110 -28
56.1 110 -40
56.1 110 -44
56.1 110 -71
56.1 110 -8

40.05 95 23
40.05 95 31
40.05 95 8

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Roof Alpha Smears alpha
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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 IpR**

Location # Location*
1 R
2 R
3 R
4 R
5 R
6 R

1-cm
3.5
4.6
na
4

1-m
4

4.6
na
4

7
8
9
10
11
12
13
14
15
16
17
18
19
20

R
R
R
R
R
R
R
R
R
R
R
R
R
R

4.3 4.3
4.5 4

4 4
4 4.6

na na
4.8 4.8

4 4.6
4 4

4.5 4.1
na na
3.8 4.5
4 4.2
5 5.4

4.5 4.7
4.2 4.7
4 4.4

Ave
4

na
na
3.2
na
na
na
3.2
na
na
na
na
na
na
na
na
na
na
na
na

Max
5.6
na
na
4

na
na
na
4
na
na
na
na
na
na
na
na
na
na
na
na

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
na indicates measurements not taken for this location
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231 Class 3 Roof Fixed Gamma U1-.cm
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Survey Report
Description: HEMATITE Building 231 Class 3 Roof Alpha & Beta Scans (1)

Survey Date: 11/29/2007 Survey Package: C-0231
Technician Name: V. Baldwin / D. Schumaker

Comments: Roof alpha/beta scan data
Instrument Manufacturer: Ludlum

Detector
Detector Area Detector Meter Meter

Detector Type SN (cm 2) Cal Due Type Meter SN Cal Due Sensitivities Eff.: i
43-68 095522 126 9/11/08 2350 126172 9/27/08 a 9.0% 2

13/7 9.3%

Detector Scan
Width Speed
(cm) (cm/s)

10 5

alpha scan
(cpm)

alpha scan

(dpm/1OOcm2)Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

AVG BKG

Ave
2
1
1

1.3

Max Ave Max

beta scan beta scan

(cpm) (dpm/1OOcm2)

Ave Max Ave Max
130
139
144

138

1

2

4
5
6
7
8
10
11

12

13

15

16

17
18
19

20

R

R

R
R
R
R
R
R
R

R

R

R

R

R
R
R

R

SCAN

SCAN

SCAN
SCAN
SCAN

SCAN
SCAN
SCAN
SCAN

SCAN

SCAN

SCAN

SCAN

SCAN
SCAN
SCAN
SCAN

-11

-11

-11

-11

-11

-11

-11
-11

-11

-11

-11

-11

-11

-11

-11

-11

-11

-3

-3

-3
-3
-3
-3
-3
-3
-3

-3

-3

-3

-3

-3
-3
-3
-3

240

240

180
160
200

220
240
220
240

220

200

160

240

220
220
200
200

280 875 1,218

300 875 1,390

280 360 1,218
245 189 918
280 532 1,218

280 704 1,218
280 875 1,218
280 704 1,218
280 875 1,218

280 704 1,218

215 532 661

280 189 1,218

280 875 1,218

300 704 1,390
280 704 1,218
260 532 1,047
280 532 1,218

scan MDC

(dpm/1OOcm2)

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

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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231 Class 3 Roof Alpha Scans (1) =Ave
Max
M i DC

120

100

80

0. 40

.20

0

-20

I " . I: 4 4] t I I I I I I I I : "

: 1 • " > | " ' I I I I | $ I I ! I I

" 1 " 1 : . .. I 1• * I I I 1 I I I I

I I: 1 4 I I I I 1 I I
I 4 I I I I I I

I I• i I I:, " :" i I I II I . . . I I I

1 I I " 'I I 1 I I I l I I I I I

1 I I I I I I I I I I I I I I

1"4I''"' ..... I i I I 1 1 , I I I I

I I I I I I I I I -

W - T I- T I I I-I
W-! IF W- W- W- M- W- W- T W- I- M-!

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

Location

231 Class 3 Roof Beta Scans (1)

1,600

1,400

E 1,200
0*

1,000

Z 800
0.

600

. 400

200

0

Ave

M Max
MDC

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

Location
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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. Schurnaker

Comments: Class 3 Roof
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm

2
) Cal Due Meter Type SN Cal Due Sensitivities

43-68 119337 126 11/15/08 2360 193667 8/15/08 c

PlY

Eff.:
3.3%
9.3%

Survey Results

Location # Surface*
Count
Type
BKG
BKG
BKG

AVG BKG
FLDCT

FLDCT

FLDCT

Direct Readings
Time Gross a
(sec) (counts)

60
60
60

a BKG a MDC
(cpm) (dpm)

0
2

1
1

Net a Gross P P BKG

(dpm/1OOcm
2
) (counts) (cpm)

150
133
135

139

PMDC Net P
(dpm) (dpm/lOcm

2
)

3A

9A

14A

R

R

R

60

60

60

17

5

8

1
1

1

117

117

117

391

98

171

185

221

190

139

139

139

474 395

474 704

474 438

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

231 Class 3 Roof Alpha Points (2) 11111111alpha

-*-#-MDC

450

400

E 350
U

g 300

C 250

Q.L 200

150
0.
*" 100

50

0

I _______________________________________________________________________________

3A 9A

3A 9A
Location

14A

231 Class 3 Roof Beta Points (2) I beta

L7-7MDýC

E
0*

EU
Q,

800

700

600

500

400

300

200

100

3A 9A

Location

14A
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Survey Report
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 Type
43-68

Detector Area Detector Meter Meter
SN (cm 2) Cal Due Type Meter SN Cal Due Sensitivities Eff.: I

119337 126 11/15/08 2360 193667 8/15/08 a 3.3% 2
P/Y 9.3%

Detector
Width
(cm)
10

Scan
Speed
(cm/s)

5

alpha scan
(cpm)

alpha scan
(dpm/1 00cm 2)Survey Results

Count
Location # Surface* Type

BKG
BKG
BKG

AVG BKG

Ave
0
2

1

Max Ave Max

beta scan
(cpm)

Ave
150
133
135

139

beta scan scan MDC
(dpm/lOOcm 2) (dpm/lOOcm 2)

Max Ave Max alpha beta

261 1,081

3A

9A

14A

R SCAN

R SCAN

R SCAN

0

0

0

1
1

1

-24

-24

-24

0

0

0

180

180

180

220 352

240 352

240 352

695

867

867

261

261

261

1,081

1,081

1,081

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

Ave
231 Class 3 Roof Alpha Scans (2) Ma]

MDCC
300 ,

250
E
t 200

o150."

E
0.100

'as•.50,

0~

-50
3A 9A 14A

Location

231 Class 3 Roof Beta Scans (2) WAve

MDC

1,200

1,000
E
U
a.
In

C
0

0.'a

4!e
.0

800

600

400

200

0
3A 9A 14A

Location
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ENERGYSOLUTIONS
Survey Package Worksheet for

Hematite Building 110

Package Identification No.: HDP-CO 110 Prepared by: Paul C. Ely

Location: Building 110 Date Prepared: 11/28/2007

Area Classification: Class 3 Review

[ Area Description.

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

Historical Informnation,.%

Building 110 is the Pedestrian Entrance/Office Building. The building was built 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 surrounding 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 location in marked elevated areas.

l. Collect removable surface activity sample over an area of 100 cm2 in size at each measurement location provided
on survey maps (attached). Notify the ES Project Manager if alpha or beta results exceed 500 dpm/100 cm 2.

5. Collect one sediment samples if material is available from a pre-selected floor drain based on activity level.

208 of 265
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Survey Package WorksheetS.CO1lO (cont'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 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 cm2.

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

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

* 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 2 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
comments for each image under Survey Comments.

[ _ __ __ Survey Performance

Sotwr - edrri edd m 10c &Software0 Headers (if needed) 1-cm 100-cm Alpha Beta Gamma Direct Direct SmearIs
r 5 6 Exposure Exposure Scan Scan Scan Alpha Beta Samples4 5 6 Rate Rate Samples_ ___ __ __

Hematite Building 110 Class 3 Areas

Hematite Bldg 110 FLOOR COl 10 Floor 10% ( - -,-.

Hematite Bldg 110 L. WALL COl10 Lower Wall 10% -TNI_ N/A "N/AI,
CLNG + Ceiling & Upper WallHematite Bldg 10 UWAL COl0 10% N/A?, MAI7 .N/A< L.- -t-

Hematite Bldg 110 OVHD CO11020 20 20

Surfaces 10%;;-•;'• . 15

Hematite Bldg 110 DUCT Col10 Vent Duct 1N/A -. N/A- • s 15 N/ A..

Hematite Bldg 110 ROOF C0110 Roof 10% - • .

Hematite Bldg 110 EXTRIOR C0110 Exterior Wall 10% N -- - ---------

Hematite Bldg .10 DRAINS A01 10 & Pi,.. ".Drains, Open Grating+
Hematite Bldg_ 1.0_RIN_011 & Piping N/_......._I

Rev. ý 1 Page 2 of 3



Survev Packaue WorksbeeOIP-CO11O (cont'd')T • • • •

Survey Comments

-.. 3C)

Package Review

Surveyor(s): D, . f/4/&,k 4.Cv~ ~

Date Package Completed: I~ 1

Package Reviewed by and Date: ,J 2 6- 7A5129
/

Rev. I Page 3 of 3



Survey Package C-0110
Building 110 Class 3 Exterior Walls

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
20 23 8

Wall 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

X (East:West)
Y (North:South)

RANDOM LOCATIONS SORTED
Survey
Point

29
32
31
30
10
35
8
5

34
13
15
24
16

108
50

feet
feet

urvey Location
K (ft) Y (ft)

3 13
6 14.
6 20
7 22

12 27
13 26
19 27
20 24
23 17
25 16
28 15
29 6
44 8

6
25
23
21
28
2
14
17
1

18
27
26
3
4
7

33
19
12
9

22
20
36
11

44
47
67
70
73
77
78
79
84
85
86
89
89
91
91
93
95
98
100
101
103
105
107

25
14
39
24
22
25
11
41
13
47
50
44
47
45
47
5

43
6
37
14
42
3
2
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27

18 3 7
0 @0

1**
'04 19

026 0
01723

20

9

Y (North:South)
50 feet maximum

%35 0
31 3031 _

6
0

2
21 *5

6 28

0 a
34
S013 15

290 32
.0

@24 114 0
22

16
25 12

0 0
36

0.0 11

X (East:West) 1b08 feet maximum

Building 110, Class 3, Roof
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Survey Package C-0110
Building 110 Class 3

Location No
Location # 2

29
5 Floor = 0

N. Wall = 1
E. Wall = 2
S. Wall = 3
W. Wall = 4
Ceiling = 5

Location No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Description
Office 1

Hall 1
Office 2
Office 3
Office 4
Office 5
Office 6

Hall 2
Office 7
Men's

Men's Entry
Janitor

Women's
Women's Entry

Kitchenette
Office 8C
Office 8B
Office 8A
Closet-1
Closet-2

Conference Rm
Meridan Rm

Mechanical Rm
MDNR

Office 9B
Office 9A
Closet-3

Restroom
Entry Rm

Survey Location
Loc # Loc # 2

24 3
23 4
16 2
7 3
15 3
13 0
3 1
7 4

10 2
21 3
8 4

23 1
6 4

26 4
10 2
15 4
21 0
7 4

27 4
27 2
14 1
20 4
16 5
9 4
14 2
1 4

28 2
7 4

26 2
8 1
3 3
4 2
17 3

Point
1
2
3
4
5
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

16
3
7

17
20
11
10

4
0
0
3
4
4
3
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Survey Progress Tracking Sheet
Survey Package C-01 10

Bulia110 Class 3
Complete: l____

Name Date: -7

r%3

0)0.
-h

0)n

Scans Fixed Readinas Smear
gamma alpha beta Survey gamma alpha beta

Ave Max Ave Max Ave Max Point Loc.* 1-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 I 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 I na na na -na na na
9 R 5.5 5.5 13 273 2 29

10 R I na na na na na na
11 R 4.7 4.5 7 246 0 47
12 R 4.7 4.9 9 224 1 48
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 4.1 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-01 10
Buildinq 110 Class 3

Complete: t:___
Date: 7

Name 7

N)

-4-
0

C,'

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 I 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
2 VD 12 250 0 35
3 VD 23 260 0 33
4 VD 17 270 0 42
5 VD 4 148 0 36
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
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Survey Progress Tracking Sheet
Survey Package C-01 10
Buildinq 110 Class 3

Complete:___ý Date: / / ', 7
Name I,

0
-- =h

0)

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 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
0 16 430 490 16 OW 8 216 1 44
0 10 315 490 17 OW 3 322 0 33
0 4 180 220 18 OW 12 109 0 43
2 6 320 350 19 OW 15 134 1 35
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
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Survey Progress Tracking Sheet
Survey Package C-0110
Buildingq 110 Class 3

Complete:_ Date: / a~/~/6'
Name X

IQ

(0
0
---

N33
01

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
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
0 5 350 375 25 I NT 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
2 6 265 290 28 INT W 4 153 1 47
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 5.4 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 OVHD 6 260 5 47
2 15 275 350 2 OVHD 14 314 4 40
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Survey Progress Tracking Sheet
Survey Package C-0110
Buildina 110 Class 3

Complete:_ Date:
Compleam: 7

rC

0
0

r%3
0,
0'

Scans .I Fixed Radincis 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 OVHD 12 326 1 40
2 10 235 300 5 OVHD 8 275 2 43
1 15 280 330 6 OVHD 15 344 4 51
1 10 290 350 7 OVHD 10 308 6 50
2 15 250 287 8 OVHD 11 298 4 29
1 10 240 275 9 OVHD 16 301 1 46
1 10 275 305 10 OVHD 11 322 5 46
0 15 275 315 11 OVHD 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 OVHD 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 41

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 Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD= Overh,
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Survey Report
Description: HEMATITE Building 110 Class 3 Roof

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

Comments: Class 3 Roof
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%
13/7 9.3%

Survey Results Direct Readings
Count Time Gro

Location # Surface* Type (sec) (col
BKG 60
BKG 60
BKG 60

AVG BKG

1 R FLDCT 60

2 R FLDCT 60 1

3 R FLDCT 60

4 R FLDCT 60
5 R FLDCT 60 r
6 R FLOCT 60

7 R FLDCT 60
8 R FLDCT 60 r
9 R FLDCT 60

10 R FLDCT 60 r

11 R FLDCT 60

12 R FLDCT 60

13 R FLDCT 60

14 R FLDCT 60

15 R FLDCT 60 1
16 R FLDCT 60
17 R FLDCT 60

18 R FLDCT 60
19 R FLDCT 60 1
20 R FLDCT 60
21 R FLDCT 60
22 R FLDCT 60 1
23 R FLDCT 60
24 R FLDCT 60
25 R FLDCT 60 1
26 R FLDCT 60
27 R FLDCT 60
28 R FLDCT 60
29 R FLDCT 60
30 R FLDCT 60
31 R FLDCT 60 1
32 R FLDCT 60
33 R FLDCT 60
34 R FLDCT 60
35 R FLDCT 60 r
36 R FLDCT 60 1

:ss CE a. BKG (z MDC Net a Gross3 J3 BKG J MDC Net 3

unts) (cpm) (dpm) (dpm/lOOcm 2
) (counts) (cpm) (dpm) (dpm/1OOcm2)

3 137
2 163
3 167

2.7 156

8 2.7 190 129 261 156 502 901

2.7 190

2.7 190

2.7 190
2.7 190
2.7 190

2.7 190
2.7 190
2.7 190
2.7 190

2.7 190

2.7 190

2.7 190

2.7 190

2.7 190

2.7 190
2.7 190

2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190
2.7 190

178

81

-17

154

32

252

105

154

81

154

300
32
129

227
227
105
838
203
129
129
178
7

32
81
105
154
227
56
105
7

203

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

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

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 = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Roof Alpha Points 111111alpha
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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

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type

43-10-1 103276 9/21/08 2929

Survey Results

Count Time
Location # Surface* Type (sec)

AVG BKG

Meter SN Due
102001 9/21/08

Count Date: 12/1/2007

Sensitivities Eff.:
a 31.9%

P/y 25.5%

Gross a a BKG a MDA Net a Gross 3 J3 BKG 0 MDA Net 0

SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60
SMEAR 60

(counts)

0
2
1

2
na
0
3

na
2

na
0
1

2
1

3
0
0

0
1
0

01
0
0
1

0
21

0

0
2

na
3

(cpm) (dpm) (dpmll00cm
2
)

0.20
0.2 13.5 -0.6
0.2 13.5 5.6
0.2 13.5 2.5
0.2 13.5 5.6
0.2 13.5 --

0.2 13.5 -0.6
0.2 13.5 8.8
0.2 13.5 --

0.2 13.5 5.6
0.2 13.5 --
0.2 13.5 -0.6
0.2 13.5 2.5
0.2 13.5 5.6
0.2 13.5 2.5
0.2 13.5 8.8
0.2 13.5 -0.6
0.2 13.5 -0.6
0.2 13.5 2.5
0.2 13.5 2.5
0.2 13.5 -0.6
0.2 13.5 2.5
0.2 13.5 -0.6
0.2 13.5 -0.6
0.2 13.5 2.5
0.2 13.5 -0.6
0.2 13.5 5.6
0.2 13.5 2.5
0.2 13.5 5.6
0.2 13.5 2.5
0.2 13.5 -0.6
0.2- 13.5 2.5
0.2 13.5 2.5
0.2 13.5 -0.6
0.2 13.5 5.6
0.2 13.5 --
0.2 13.5 8.8

(cpm) (cpm) (dpm) (dpmll00cm2)
45.7

49 45.7 100 13
32 45.7 100 -54
39 45.7 100 -26
46 45.7 100 1
na 45.7 100 --

39 45.7 100 -26
45 45.7 100 -3
na 45.7 100 --
29 45.7 100 -65
na 45.7 100 --

47 45.7 100 5
48 45.7 100 9
43 45.7 100 -11
39 45.7 100 -26
64 45.7 100 72
42 45.7 100 -15
47 45.7 100 5
44 45.7 100 -7
50 45.7 100 17
50 45.7 100 17
34 45.7 100 -46
37 45.7 100 -34
30 45.7 100 -62
54 45.7 100 33
45 45.7 100 -3
33 45.7 100 -50
44 45.7 100 -7
31 45.7 100 -58
55 45.7 100 36
48 45.7 100 9
48 45.7 100 9
49 45.7 100 13
47 45.7 100 5
35 45.7 100 -42
na 45.7 100 --
51 45.7 100 21

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Roof Alpha Smears 1111111alpha
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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. Shiffiett

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

Location # Location* Location* 1-c

g

m

4.3
4.5
5.3
5.9
na

4.2
5

na
5.5
na

4.7
4.7
4.5
4.9
4

4.3
5.1
5

5.9
5.3
4.1
5

4.7
3.9
4.3
5.3
5.3
4.4
4.2
4.8
4.1
4.1
4.5
4.2
na
5.2

amma p.R gamma scan 1pR

* -m** Ave Max
4.2 3.8 5.2
4.6
5.4
5.2
na
4.5
5.3
na
5.5
na
4.5
4.9
4.1
4.4
4.5
4.9
5.2
5.6
5.6
5.9
4.9
2.3

5
4.4
4.5

5
4.9
4.8
4.7
4.5
4.4
4.5
4.9
4.3
na
4.7

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
If na is indicated, no data was obtained for this location

225 of 265
C01 10 Results.xIs, C01 10-Gamma(l) 2/22/2008



110 Class 3 Roof Fixed Gamma
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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 Type
43-68

Detector
SN

119337

Area Detector Meter Meter
(cm 2) Cal Due Type Meter SN Cal Due Sensitivities Eff.: i

126 11/15/08 2360 193667 8/15/08 a 3.3% 2
N3/y 9.3%

Detector Scan
Width Speed
(cm) (cm/s)

10 5

alpha scan
(cpm)

alpha scan

(dpm/1 00cm2)
beta scan

(cpm)

beta scan scan MDC
(dpm/lOOcm 2) (dpmllOOcm 2 )Survey Results

Location # Surface*
Count
Type
BKG
BKG
BKG

Ave
3
2
3

Max Ave Max Ave
137
163
167

156

Max Ave Max alpha beta

429 1,146AVG BKG 2.7

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, I = Inaccessible, OVHD = Overhead Horizontal

110 Class 3 Roof Area Alpha Scan Ave

I 
MDC

0

1,200

E 1,000
0*
g 800

600
0.

'- 400
2.

200

Location

110 Class 3 Roof Area Beta Scan

1,400

1,200

E0 1,000
tyW
C 800

,L 600

400

200

0

0ýAve

"""Max
MDC

Location
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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

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%
O/-f 9.3%

Survey Results Direct Readings
Count Time Gross a a BKG a MDC Net a Gross • L3 BKG 3 MDC Net f•

Location # Surface* Type (sec) (counts) (cpm) (dpm) :(dpm/1OOcm 2
) (counts) (cpm) (dpm) (dpmllOOcm2

)
BKG 60 3 137
BKG 60 2 163
BKG 60 3 167

AVG BKG

1 VD FLDCT 60

2 VD FLDCT 60

3 1 VD FLDCT 60

4 VD FLDCT 60
5 VD FLDCT 60
6 VD FLDCT 60
7 VD FLDCT 60
8 VD FLDCT 60
9 VD FLDCT 60
10 VD FLDCT 60

11 VD FLDCT 60

12 VD FLDCT 60

13 VD FLDCT 60

14 VD FLDCT 60

15 VD FLDCT 60

10

12

23

17

4
16

18
15
11
6

10

9

15

14

10

2.7

2.7 190

2.7 190

2.7 190

2.7 190

2.7 190
2.7 190

2.7 190
2.7 190
2.7 190
2.7 190

2.7 190

2.7 190

2.7 190

2.7 190

2.7 190

178

227

496

349

32
325

374
300
203
81

178

154

300

276

178

156

256 156 502

250 156 502

260 156 502

270 156 502

148 156 502
187 156 502

198 156 502
211 156 502
201 156 502
147 156 502

212 156 502

210 156 502

209 156 502

211 156 - 502

240 156 502

858

807

892

978

-69
266

360
472
386
-77

480

463

455

472

721

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Vent Duct Opening Alpha Points L alphaC
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Survey Report
Description: HEMATITE Building 110 Class 3 Duct Opening Smears

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

Comments: Class 3 Duct Opening Smears
Instrument Manufacturer: Ludlum

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/3/2007

Sensitivities Eff.:
a 31.9%
/lY 25.5%

Survey Results
Count

Location # Surface* Type
AVG BKG

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

Time
(sec)

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

Gross a a BKG a MDA Net a
(counts) (cpm) (dpm) (dpm/1OOcm

2
)

0.65
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
1 0.65 17.3 1.1
0 0.65 17.3 -2.0
2 0.65 17.3 4.2
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
0 0.65 17.3 -2.0
2 0.65 17.3 4.2
0 0.65 17.3 -2.0

Gross P BKG 0 MDA Net 0

(cpm) (cpm) (dpm) (dpm/lOOcm2)
40.1

44 40.05 95 15
35 40.05 95 -20
33 40.05 95 -28
42 40.05 95 8
36 40.05 95 -16
41 40.05 95 4
38 40.05 95 -8
38 40.05 95 -8
36 40.05 95 -16
43 40.05 95 12
40 40.05 95 0
50 40.05 95 39
42 40.05 95 8
42 40.05 95 8
36 40.05 95 -16

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

230 of 265
C01 10 Results.xIs, C01 10-Smear(2) 2/222008



110 Class 3 Duct Opening Alpha Smears alpha
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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 Type
43-68

Detector
SN

119337

Area Detector Meter Meter

(cm2) Cal Due Type Meter SN Cal Due Sensitivities Eff.: I
126 11/15/08 2360 193667 8/15/08 U 3.3% 2

1/ly 9.3%

Detector
Width
(cm)
10

Scan
Speed
(cmls)

5

alpha scan
(cpm)

alpha scan

(dpmll O0cm 2)
beta scan

(cpm)

beta scan scan MDC

(dpmllOOcm2) (dpm/1OOcm 2)Survey Results

Location # Surface*
Count
Type
BKG
BKG
BKG

AVG BKG

Ave
3
2
3

2.7

Max Ave Max Ave Max Ave Max
137
163
167

156

alpha beta

429 1,146

429 1,1461 VD SCAN 0 10 -66 178 12 250 #### 807

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

110 Class 3 Duct Opening Alpha Scan
! Ave

Max

MDC

500

400E
U

g 300

o200

M 100

. 0

-100

Location

110 Class 3 Duct Opening Beta Scan
Ave1
Max

MDCI

1,500

1,000
E
0

S 00

-500

'U
00

-1,000

-1,500

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

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%
13/y 9.3%

Survey Results Direct Readings
Count Time Gross a a BKG a MDC Net x Gross fi J3 BKG fi MDC Net J3

Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/1OOcm
2
) (counts) (cpm) (dpm) (dpm/1OOcm

2
)

BKG' 60 0.3 148
BKG

1
60 2 140

1

2

3

4

5
6
7

8
9

10
11

12

13

14

15

16
17
18

19
20

OW

OW

OW

OW

OW

OW
OW

OW
OW
OW
OW

Ow

OW

OW

OW

OW
OW
OW

OW
OW

AVG BKG

FLDCT 60

FLDCT 60

FLDCT 60

FLOCT 60

FLDCT 60

FLDCT 60
FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60

FLDCT 60
FLDCT 60
FLDCT 60

FLDCT 60
FLDCT 60

1.2

12 1.2 127

7

4

10

8
15
10

11
8

14
12

11

12

7

2

8

3
12

15
5

1.2 127

1.2 127

1.2 127

1.2 127

1.2 127
1.2 127

1.2 127
1.2 127
1.2 127
1.2 127

1.2 127

1.2 127

1.2 127

1.2 127

1.2 127
1.2 127
1.2 127

1.2 127
1.2 127

144

264 120 144 482

142 131 144 482

68 308 144 482

215 294 144 482

166
337
215

239
166
313
264

239

264

142

20

166

44
264

337
93

278 144 482
276 144 482
260 144 482

203 144 482
124 144 482
90 144 482

238 144 482

315 144 482

125 144 482

221 144 482

131 144 482

216 144 482

322 144 482
109 144 482

134 144 482
178 144 482

-206

-112

1,407

1,287

1,150
1,133
995

506
-172
-463
807

1,467

-163

661

-112

618
1,527
-300

-86
292

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
Daily instrument background check data used.
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110 Class 3 Outside Wall Alpha Points alpha
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Survey Report
Description: HEMATITE Building 110 Class 3 Outside Wall Smears

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

Comments: Class 3 Outside Wall Smears
Instrument Manufacturer: Ludlum

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/1/2007

Sensitivities Eff.:
a 31.9%

O/•, 25.5%

Survey Results

Count Time
Location # Surface* Type (sec)

AVG BKG
1 OW SMEAR 60
2 OW SMEAR 60
3 OW SMEAR 60
4 OW SMEAR 60
5 OW SMEAR 60
6 OW SMEAR 60
7 OW SMEAR 60
8 OW SMEAR 60
9 OW SMEAR 60
10 OW SMEAR 60
11 OW SMEAR 60
12 OW SMEAR 60
13 OW SMEAR 60
14 OW SMEAR 60
15 OW SMEAR 60
16 OW SMEAR 60
17 OW SMEAR 60
18 OW SMEAR 60
19 OW SMEAR 60
20 OW SMEAR 60

Grossa G BKG a MDA Net a
(counts) (cpm) (dpm) (dpm/1OOcm 2

)
0.20

0 0.2 13.5 -0.6
2 0.2 13.5 5.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
2 0.2 13.5 5.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5

Gross A 0 BKG 0 MDA Net P
(cpm) (cpm) (dpm) (dpm/1OOcm 2

)
45.7

44 45.7 100 -7
44 45.7 100 -7
42 45.7 100 -15
38 45.7 100 -30
52 45.7 100 25
46 45.7 100 1
48 45.7 100 9
44 45.7 100 -7
42 45.7 100 -15
48 45.7 100 9
53 45.7 100 29
36 45.7 100 -38
42 45.7 100 -15
44 45.7 100 -7
45 45.7 100 -3
44 45.7 100 -7
33 45.7 100 -50
43 45.7 100 -11
35 45.7 100 -42
29 45.7 100 -65

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

Survey Date: 12/3/2007 Survey Package: C-0110
Technician Name: P. Ely / V. Baldwin

Comments: Outside Wall alpha/beta scan data
Instrument Manufacturer: Ludlum

Detector
-Detector Area

Detector Type SN (cm 2)
43-68 095522 126

Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

AVG BKG

Detector Meter Meter Width Speed
Cal Due Type Meter SN Cal Due Sensitivities Eff.: i (cm) (cm/s)
11/15/08 2350 126172 9/27/08 (X 9.0% 2 10 5

Ph( 9.3%

alpha scan
(cpm)

alpha scan

(dpm/1OOcm 2)

Ave Max Ave Max
10
6
3

6.3

beta scan
(cpm)

Ave
288
268
245

267

beta scan scan MDC
(dpm/1OOcm 2) (dpmllOOcm2 )

Max Ave Max alpha beta

237 1,499

1

2

3
4
5

6
7
8
9

10

11

12

13

14
15
16
17
18
19
20

OW

OW

OW
OW
OW

OW
OW
OW
OW

SCAN

SCAN

SCAN
SCAN
SCAN

SCAN
SCAN
SCAN
SCAN

0

0

0
0
0
0
0
0
0

4

4

8
10
7

13
10
20
12

-47 -20

-56 -20

-56 15
-56 33
-56 6

-56 59
-56 33
-56 121
-56 50

OW SCAN

OW SCAN

OW SCAN

OW SCAN

0 3 -56 -29

0 10 -56 33

190 222 -661 -386 237 1,499

190 222 -661 -386 237 1,499

450 510 1,570 2,085 237 1,499
350 400 712 1,141 237 1,499
400 450 1,141 1,570 237 1,499
440 465 1,484 1,699 237 1,499
350 550 712 2,428 237 1,499
440 480 1,484 1,828 237 1,499
180 210 -746 -489 237 1,499

170 190 -832 -661 237 1,499

420 460 1,313 1,656 237 1,499

360 410 798 1,227 237 1,499
175 230 -789 -317 237 1,499

450 500 1,570 1,999 237 1,499
190 225 -661 -360 237 1,499
430 490 1,399 1,913 237 1,499
315 490 412 1,913 237 1,499
180 220 -746 -403 237 1,499
320 350 455 712 237 1,499
325 470 498 1,742 237 1,499

OW
OW
OW
OW
OW
OW
OW

SCAN
SCAN
SCAN
SCAN
SCAN
SCAN
SCAN

0

0

0
0
0
0
0
2
0

10

7

10
9
16
10
4
6
10

-56 33

-56 6

-56 33
-56 24
-56 86
-56 33
-56 -20
-38 -3
-56 33

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Outside Wall Alpha Scan Max
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Survey Report
Description: HEMATITE Building 110 Class 3 Interior

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

Comments: Class 3 Interior
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm2) Cal Due Meter Type SN Cal Due Sensitivities Eff.:
43-68 119337 126 11/15/08 2360 193667 8/15/08 o 3.3%

P/7 9.3%

Survey Results
Count

Location # Surface* Type
BKG

1

BKG'
AVG BKG

Direct Readings
Time Gross a** a BKG a MDC Net a Gross 8"* P BBKG B MDC Net J

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

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT
FLDCT
FLDCT

FLDCT
FLDCT
FLDCT
FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT

FLDCT
FLDCT

FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT

(sec) (counts) (cpm) (dpm) (dpm/1OOcm
2

)

60 0.3
60 2

1.2

60 3 1.2 127 44

60 4 1.2 127 68

60 7 1.2 127 142

60 2 1.2 127 20

60 3 1.2 127 44

60 5 1.2 127 93
60 10 1.2 127 215

60 6 1.2 127 117
60 6 1.2 127 117
60 4 1.2 127 68
60 2 1.2 127 20

60 5 1.2 127 93

60 9 1.2 127 190

60 2 1.2 127 20

60 6 1.2 127 117

60 2 1.2 127 20

60 1 1.2 127 -5
60 5 1.2 127 93

60 4 1.2 127 68
60 3 1.2 127 44
60 4 1.2 127 68
60 na 1.2 127 --
60 3 1.2 127 44
60 6 1.2 127 117
60 4 1.2 127 68
60 5 1.2 127 93
60 5 1.2 127 93
60 4 1.2 127 68
60 4 1.2 127 68
60 9 1.2 127 190
60 11 1.2 127 239
60 1 1.2 127 -5
60 5 1.2 127 93
60 5 1.2 127 93
60 3 1.2 127 44
60 na 1.2 127 --
60 5 1.2 127 93
60 7 1.2 127 142
60 8 1.2 127 166
60 11 1.2 127 239

(counts) (cpm) (dpm) (dpm/1OOcm
2
)

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

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

103

-249

26

9

-9
1,527
317

-9
197
26

-51

-257

1,167

-129

17

-9
-300
60

-94
-292
-215
-34
566
-120
-60
34

-180
77
-34
-77
137
163
-43
129
112
446
-103
-206
-197
103

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
** If na is indicated, no data was obtained for this location

Daily instrument background check data used.
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110 Class 3 Interior Alpha Points [ alpha
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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

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/1/2007

Sensitivities Eff.:
a 31.9%

N/Y 25.5%

Survey Results
Count Time

Location # Surface* Type (sec)
AVG BKG

1 INT SMEAR 60
2 INT SMEAR 60
3 INT SMEAR 60
4 INT SMEAR 60
5 INT SMEAR 60
6 INT SMEAR 60
7 INT SMEAR 60
8 INT SMEAR 60
9 INT SMEAR 60
10 INT SMEAR 60
11 INT SMEAR 60
12 INT SMEAR 60
13 INT SMEAR 60
14 INT SMEAR 60
15 INT SMEAR 60
16 INT SMEAR 60
17 INT SMEAR 60
18 INT SMEAR 60
19 INT SMEAR 60
20 INT SMEAR 60
21 INT SMEAR 60
22 INT SMEAR 60
23 INT SMEAR 60
24 INT SMEAR 60
25 INT SMEAR 60
26 INT SMEAR 60
27 INT SMEAR 60
28 INT SMEAR 60
29 INT SMEAR 60
30 INT SMEAR 60
31 INT SMEAR 60
32 INT SMEAR 60
33 INT SMEAR 60
34 INT SMEAR 60
35 INT SMEAR 60
36 INT SMEAR 60
37 INT SMEAR 60
38 INT SMEAR 60
39 INT SMEAR 60
40 INT SMEAR 60

Gross a a BKG a MDA Neta

(counts) (cpm) (dpm) (dpm/1OOcm 2
)

0.20
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
3 0.2 13.5 8.8
1 0.2 13.5 2.5
2 0.2 13.5 5.6
3 0.2 13.5 8.8
2 0.2 13.5 5.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
1 0.2 13.5 2.5
2 0.2 13.5 5.6
2 0.2 13.5 5.6
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6
1 0.2 13.5 2.5
1 0.2 13.5 2.5
0 0.2 13.5 -0.6
0 0.2 13.5 -0.6

Gross 03
(cpm)

38
46
28
46
43
47
39
34
36
36
41
44
38
45
49
48
47
38
46
29
45
36
46
51
34
33
46
47
39
33
45
31
42
43
47
38
30
44
42
39

P BKG P MDA Net P
(cpm) (dpm) (dpm/1OOcm 2

)

45.7
45.7 100 -30
45.7 100 1
45.7 100 -69
45.7 100 1
45.7 100 -11
45.7 100 5
45.7 100 -26
45.7 100 -46
45.7 100 -38
45.7 100 -38
45.7 100 -18
45.7 100 -7
45.7 100 -30
45.7 100 -3
45.7 100 13
45.7 100 9
45.7 100 5
45.7 100 -30
45.7 100 1
45.7 100 -65
45.7 100 -3
45.7 100 -38
45.7 100 1
45.7 100 21
45.7 100 -46
45.7 100 -50
45.7 100 1
45.7 100 5
45.7 100 -26
45.7 100 -50
45.7 100 -3
45.7 100 -58
45.7 100 -15
45.7 100 -11
45.7 100 5
45.7 100 -30
45.7 100 -62
45.7 100 -7
45.7 100 -15
45.7 100 -26

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Interior Alpha Smears
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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 OR

1-cm 1-m
4.8 5.2

Location #
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*
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

Location*
F

W
W
W
W
W
W
0

W
W
W
F

W
W
W
W
W
C
W
W
W
W
W
W
W
W
W
W
W
F
F

W
W
W
W

4 3.8

4.7 6
4.9 5.4

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

110 Class 3 Floor Fixed Gamma [mu7-n]

7.0

6.0

r n

•4.0

E 3.0

4.U

1.0

0.0
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: HEMATITE Building 110 Class 3 Interior Alpha & Beta Scans

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

Comments: Interior alphalbeta scan data
Instrument Manufacturer: Ludlum

Detector Detector Scan
Detector Area

Detector Type SN (cm 2)
43-68 095522 126

Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

AVG BKG

Detector Meter Meter Width
Cal Due Type Meter SN Cal Due Sensitivities Eff.: I (cm)
9/11/08 2350 126172 9/27/08 a 9.0% 2 10

10/7 9.3%

Speed
(cmls)

5

alpha scan
(cpm)

alpha scan

(dpm1i00cm2
)

Ave
3
6
2

3.7

Max Ave Max

beta scan
(cpm)

Ave
220
204
282

235

beta scan scan MDC
(dpmllOOcm 2) (dpm/l00cm2)

Max Ave Max

1

2

3
4
5

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

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

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

-24

-24

-6
-15
-33

-33
-24
-15
-33

-33

-33

-24

-24

-24
-33
-33
-33
-15
-33
-33
-33
-33
-15
-33
-33
-24
-24
-15
-33
-33
-24
-33
-24
-24
-15
-33
-24
-24
-33
-24

-6

56

144
20
-15

-15
38
20
-6

-15

20

56

56

3
-6
-15

-33
38
-15
-6
11
-15
161
-15
11
11
3

20
-6
38
29
20
144
3

56
20
144
-15
-6
-6

250 300 129 558

228 275 -60 343

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

375 815 1,201
315 343 686
405 558 1,459
480 987 2,102
350 343 987
350 429 987
405 729 1,459

310 300 644

300 129 558

230 -300 -43

300 172 558

230 -300 -43
385 729 1,287
250 -43 129
315 386 686
289 257 463
315 129 686
300 -300 558
375 987 1,201
275 -86 343
450 1,416 1,845
325 129 772
375 987 1,201
350 300 987
280 215 386
290 257 472
235 -300 0
275 -43 343
285 129 429
285 172 429
275 -129 343
433 1,416 1,699
380 772 1,244
375 901 1,201
275 -129 343
280 -43 386
300 -60 558
375 987 1,201

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

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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Survey Report
Description: HEMATITE Building 110 Class 3 Overhead Areas

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

Comments: Class 3 Overhead Areas
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter
Type SN (cm

2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 095522 126 11/15/08 2350 126172 9/27/08 a 9.0%

O3/Y 9.3%

Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

AVG BKG

1 OVHD FLDCT

2 OVHD FLDCT

3 OVHD FLDCT

4 OVHD FLDCT
5 OVHD FLDCT
6 OVHD FLDCT

7 OVHD FLDCT
8 OVHD FLDCT
9 OVHD FLDCT

10 OVHD FLDCT

11 OVHD FLDCT

12 OVHD FLDCT

13 OVHD FLDCT

14 OVHD FLDCT

15 OVHD FLDCT
16 OVHD FLDCT
17 OVHD FLDCT

18 OVHD FLDCT
19 OVHD FLDCT
20 OVHD FLDCT

Direct Readings

Time Gross a a BKG a MDC Net a Gross f j BKG A MDC Net

(sec) (counts) (cpm) (dpm) (dpmll00cm ) (counts) (cpm) (dpm) (dpm/l00cm
2
)

60 3 220
60 6 204
60 2 282

3.7 235

60 6 3.7 82 20 260 235 615 215

60 14 3.7 82 91 314 235 615 678

60 7 3.7 82 29 298 235 615 541

60 12 3.7 82 73 326 235 615 781
60 8 3.7 82 38 275 235 615 343
60 15 3.7 82 100 344 235 615 935

60 10 3.7 82 56 308 235 615 626
60 11 3.7 82 64 298 235 615 541
60 16 3.7 82 108 301 235 615 566
60 11 3.7 82 64 322 235 615 746

60 15 3.7 82 100 302 235 615 575

60 8 3.7 82 38 308 235 615 626

60 9 3.7 82 47 250 235 615 129

60 17 3.7 82 117 322 235 615 746

60 13 3.7 82 82 340 235 615 901

60 3 3.7 82 -6 318 235 615 712
60 5 3.7 82 11 287 235 615 446

60 16 3.7 82 108 307 235 615 618
60 11 3.7 82 64 284 235 615 420
60 5 3.7 82 11 259 235 615 206

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Overhead Area Alpha Points [M1alpha]
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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

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/4/2007

Sensitivities Eff.:
a 31.9%

O3/Y 25.5%

Survey Results
Count Time

Location # Surface* Type (sec)
AVG BKG

1 OVHD SMEAR 60
2 OVHD SMEAR 60
3 OVHD SMEAR 60
4 OVHD SMEAR 60
5 OVHD SMEAR 60
6 OVHD SMEAR 60
7 OVHD SMEAR 60
8 OVHD SMEAR 60
9 OVHD SMEAR 60
10 OVHD SMEAR 60
11 OVHD SMEAR 60
12 OVHD SMEAR 60
13 OVHD SMEAR 60
14 OVHD SMEAR 60
15 OVHD SMEAR 60
16 OVHD SMEAR 60
17 OVHD SMEAR 60
18 OVHD SMEAR 60
19 OVHD SMEAR 60
20 OVHD SMEAR 60

Gross (x (x BKG a MDA Net a

(counts) (cpm) (dpm) (dpm/lOOcm 2
)

0.80
5 0.8 18.2 13.2
4 0.8 18.2 10.0
6 0.8 18.2 16.3
1 0.8 18.2 0.6
2 0.8 18.2 3.8
4 0.8 18.2 10.0
6 0.8 18.2 16.3
4 0.8 18.2 10.0
1 0.8 18.2 0.6
5 0.8 18.2 13.2
2 0.8 18.2 3.8
1 0.8 18.2 0.6
0 0.8 18.2 -2.5
6 0.8 18.2 16.3
1 0.8 18.2 0.6
3 0.8 18.2 6.9
2 0.8 18.2 3.8
2 0.8 18.2 3.8
0 0.8 18.2 -2.5
4 0.8 18.2 10.0

Gross P 0 BKG P MDA Net 0

(cpm) (cpm) (dpm) (dpmI10Ocm2)
42.5

47 42.5 97 18
40 42.5 97 -10
44 42.5 97 6
40 42.5 97 -10
43 42.5 97 2
51 42.5 97 33
50 42.5 97 29
29 42.5 97 -53
46 42.5 97 14
46 42.5 97 14
45 42.5 97 10
47 42.5 97 18
40 42.5 97 -10
35 42.5 97 -29
53 42.5 97 41
43 42.5 97 2
47 42.5 97 18
44 42.5 97 6
34 42.5 97 -33
41 42.5 97 -6

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Overhead Area Alpha Smears 1111111alpha
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Survey Report
Description: HEMATITE Building 110 Class 3 Overhead Area Alpha & Beta Scans

Survey Date: 12/3/2007 Survey Package: C-0110
Technician Name: D. Schumaker / V. Baldwin

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

Detector n.t.,#- Q-n

Detector Area
Detector Type SN (cm

2
)

43-68 095522 126

Survey Results
Count

Location # Surface* Type
BKG
BKG
BKG

Detector Meter Meter Width Speed
Cal Due Type Meter SN Cal Due Sensitivities Eff.: i (cm) (cm/s)
11/15/08 2350 126172 9/27/08 a 9.0% 2 10 5

N/y 9.3%

alpha scan
(cpm)

alpha scan

(dpm/1OOcm 2)

Ave
3
6
2

Max Ave Max

beta scan beta scan

(cpm) (dpm/lOOcm 2
)

Ave Max Ave Max
220
204
282

235AVG BKG 3.7

1 OVHD SCAN

2 OVHD SCAN

3 OVHD SCAN
4 OVHD SCAN
5 OVHD SCAN
6 OVHD SCAN
7 OVHD SCAN
8 OVHD SCAN
9 OVHD SCAN

10 OVHD SCAN-
11 OVHD SCAN

12 OVHD SCAN
13 OVHD SCAN
14 OVHD SCAN
15 OVHD SCAN
16 OVHD SCAN
17 OVHD SCAN
18 OVHD SCAN
19 OVHD SCAN
20 OVHD SCAN

0

2

0
0
2

2
1

2

15

10
15
10

15
10
15
10

-33

-15

-33
-33
-15

-24
-24
-15
-24

-15

100

56
100
56

100
56

100
56

230

275

250
250
235
280
290
250
240

350 -43 987

350 343 987

325 129 772
320 129 729
300 0 558
330 386 815
350 472 987
287 129 446
275 43 343

scan MDC

(dpm/1 00cm 2)

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

1 10 -24 56 275 305 343 601
0 15 -33 100 275 315 343 686

0 6 -33 20 280 315 386 686
0 6 -33 20 235 255 0 172
0 20 -33 144 300 350 558 987
0 20 -33 144 300 375 558 1,201
0 5 -33 11 325 350 772 987
2 6 -15 20 290 300 472 558
2 20 -15 144 280 315 386 686
2 15 -15 100 285 325 429 772
0 5 -33 11 220 260 -129 215

* R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
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110 Class 3 Overhead Area Alpha Scan
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Survey Report
Description: HEMATITE Building 110 Class 3 Drains

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

Comments: Class 3 Drain Openings
Instrument Manufacturer: Ludlum

Detector

Detector Detector Area Detector Meter Meter

Type SN (cm
2
) Cal Due Meter Type SN Cal Due Sensitivities Eff.:

43-68 119337 126 11/15/08 2360 193667 8/15/08 a 3.3%

P/y 9.3%

Survey Results Direct Readings

Count Time Gross a a BKG a MDC Net a Gross B fI BKG J3 MDC Net

Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/lOOcm
2) (counts) (cpm) (dpm) (dpm/lOOcm

2
)

PRE BKG
1  

60 0.3 148

POST BKG
1  

60 2 140

AVG BKG 1.2 144

D1 Drain FLDCT 60

D2 Drain FLDCT 60

D3 Drain FLDCT 60

D4 Drain FLDCT 60

D5 Drain FLDCT 60

10 1.2 127

5 1.2 127

29 1.2 127

3 1.2 127

6 1.2 127

215 315 144 482

93
679
44

117

202 144 482

516 144 482

220 144 482

266 144 482

1,467

498

3,192

652

1,047

R = Roof, INT = Interior, OW = Outside Wall, VD = Vent Duct, F = Floor, W = Wall, C = Ceiling, I = Inaccessible, OVHD = Overhead Horizontal
Daily instrument background check data used.

110 Class 3 Drain Opening Alpha Points ram11alpha
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Survey Report
Description: HEMATITE Building 110 Class 3 Drain Opening Smears

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

Comments: Class 3 Drain Opening Smears
Instrument Manufacturer: Ludlum

Detector Detector Detector Cal Meter Meter Cal
Type SN Due Type Meter SN Due

43-10-1 103276 9/21/08 2929 102001 9/21/08

Count Date: 12/3/2007

Sensitivities Eff.:
a 31.9%

fl/y 25.5%

Survey Results
Count Time Gross a a BKG a MDA Net a Gross 0 p BKG P MDA Net 0

Location # Surface* Type (sec) (counts) (cpm) (dpm) (dpm/1OOcm 2
) (cpm) (cpm) (dpm) (dpm/1OOcm 2

)
AVG BKG 0.65 40.1

D1 Drain SMEAR 60 0 0.65 17.3 -2.0 31 40.05 95 -35
D2 Drain SMEAR 60 0 0.65 17.3 -2.0 51 40.05 95 43
D3 Drain SMEAR 60 0 0.65 17.3 -2.0 46 40.05 95 23
D4 Drain SMEAR 60 1 0.65 17.3 1.1 44 40.05 95 15
D5 Drain SMEAR 60 1 0.65 17.3 1.1 33 40.05 95 -28

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

Location #
D1
D2
D3
D4
D5

Location*
Drain
Drain
Drain
Drain
Drain

1-cm
10
5
8
5
5

1-m
3.75

5
5
6
5

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

110 Class 3 Drain Opening Fixed Gamma El-cm
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 1: Elevated Reading #17 Inside Rod Load Room West Entrance, Class-I Floor
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

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

;ure 4: Eievateu Keaaing fo on iioor Ancnor Hole (uoverea witl' Iape) inside Kod Load
Room Near South Wall & KARDEX Room, Class-I

257 of 265



HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 5: Elevated Reading #10 on Floor Inside Rod Load Room West Center Area,
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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-I
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 9: Drain 01 and Elevated Readings Under Removed Bench Men's Room, Class-I

Drain U1, 04 and W3 in Men's Koom, Class-I
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

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

Figure 12: rigs fio in irencn at west itrance to Rod Loading Room, Class-1
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

Figure 13: Elevated Rea ngs #16 in Trench at West Entrance to ,om, Class-I

Figure 14: Elevated Reading #3 in Crack at West Wall of"U" aped Area, Class-2
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

in Crack Southwest Portion of "U" Shaped Area, Class-2

Figure 1: Drain 13 in
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS

vrigure i /: urain i L in

Vigure i1: Elevated Area Unaer Kemoved Bencn in women's Koom, ulass-I
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HEMATITE PHOTOGRAPHS
ELEVATED AREAS
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-iDuratek.
Duratek Instrument Services
628 Gallaher Rd.

Kingston, TN 37763

Phone: (865) 376-8337

Fax: (865) 376-833

Shipped To:

EnergySolutions

Hematite Site
Westinghouse Electric Company LLC
3300 State Road P
Festus MO 63028
Matt Featherston/Duane Quayle/Paul Ely

Qty

1 Cs-137#1296117 (5microCi)
1 lTc-9g#120647 10nCi)
I [Th-230#119704 (1OnCil

PO number:
313010.999.193.0001

Packing List

Date Shipped:
10/26/2007

Workorder ID:
2007-04654

Shipped From:

Instrument Services Facility

Shipped Via:

Customer Pickup

Description:
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5110 1 9•rx

CERTIFICATE OF CALIBRATION
MODEL CAL2703 OPTION 1 BETA STANDARD

Radionuclide:

Serial Number:

Half Lifell):

Tc-99 Activity:

Reference Date:

24,o918 c
4:00-.3 Bq I 10.82 nCi)

1200 PDT April 1, 1995C528

(2.13 ± 0.05) x 105 years

PRINCIPAL EMISSIONS"')

Tvoe

beta

SOURCE DESCRIPTION

Enerav (keV)

E,_ = 294
EMv = 85

Intensity MIt

100

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 2 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
Weighing uncertainty

Total uncertainty (quadratic sum)

2.21%
0.22%

± 2.22%

April 25, 1995

Date
,4 - X/_ý

Daniel Kalas
Calibration Laboratory Manager

REFERENCES

(1) Table of Radioaotive Isotopes, 7th edition, 1986.

-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 October 1997 Men/wo
Page 1 of 2 pages, Issue 07/95

CERTIFICATE
No. 363229
for a Sealed Radioactive Source

Amersham Buchler
GmbH & Co KG
Gieselweg 1
D-381 10 Braunschweig
Postfach 11 49
D-38001 Braunschweig

Tel. (05307) 930-0

Fax (05307) 930-293
Fax-Zentrale 930-237

7'Amersham
The Health Science Group

Source Type: Alpha Wide Area Reference Soui
Product Code
Drawing
Dimensions of Active Surface
Overall Dimensions
Source No.
Nuclide

Measurement Data
Activity
Overall Uncertainty*
Alpha Surface Emission Rate
Reference Date
Traceability*

TZRX1922
VZ-1368
036 mm

47 mmx 3 mm
FS 440
Thorium-230

iS, " occ/f",
:3iS5Bq

_. 10 %

147 s-. ± 5 % in 2 ,r steradian •. 8PkZa a/f
30 September 1997
Defined on page 2

Leakage and Contamination Test(s)
Test Method(s)*
Test(s) passed on

Additional Information
ISO Classification*
Recommended Working Life*
Remark

I
13 October 1997

C.34645

10 years

* see page 2 for explanation

Amersham Buchler

0 ý
(Production Manager)
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SWIPES USED - -:t"

TYPE OF SURVEY:

JO)Ak••

0

to e

C,

le

/~2~7
/ 41

RWP O078000

DATE: ___________

TIME Z296)

RAD INST:

SERIAL # - / ,/

CALDUE"
13T7

t~1f f CON INST: ,_c _

SERIAL # ": iLf"tzJ)

CAI. DUE :.dSLý&-_ 7-

,4-
0

LAB INST:

SERIAL #

CAL DUE:

TECHNICIAN ,
SIGN : /,/45.*d '. -,.zý---

PRINT :- : -

SEE ATTACHED SHEET FOR CONTAMINATION RESULTS AND INSTRUMENTATION

USED, _

HP-AD-105-Fl Rev 0

-X IvSOLUTION

REVIEW BY.

SIGNATURET:

DATE q

w



OIVICJA.t•UKVtY RESULT FORM

Counted by~ Z4•zw ASignatu(in
(Print)

EN ERGYSOLt
Date: Ž- Lz

All smears are 100 cm2 unless otherwise noted.
B,7 Counter Type/No.;q9/ /09ý kg g= l 7 CPM Eff.=4/6, iF Cal Due Date:/&-/3-: 7

Counter Type/No. 2j7,7q/ } .S -Bkg= -CPM Eff.=3LJ,, 0&o Cal DueDate: a-I-/S -0-'7

Remarks: N/D = NO DETECTABLE I -

:Dageq 2 of "' Signature/Reviewed by: ~j'J~kD ate:
j Jr
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Duratek

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

CALIBRATION
CERTIFICATE

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

Customer Information Instrument Information

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 2929 Serial 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 eC) 22.8

Barometer 2551 10/18/07 Pressure (mmHg) 742

Hygrometer 958670 05/09/08 Humidity (%) 46%
Pulse Generator 1015010 10/06/07 PCalibrated in accordance with IN-WI-234.

DVM 94710023 09/18/08

Isotope Source ID Number Original Activity (dpm) Source Cert. Date Decayed Activity (dpm)

Th230  119701 19,080 09/30/97 19,080

Tc99  099608 21,312 08/08/96 21,312

Pu239  019442 13,613 06/01/92. 13,613

Frequency Calibration

Desired (cpm) Tolerances (cpm) Alpha As Found Alpha As Left Beta As Found Beta As Left
D ( (cpm) (cpm) (cpm) (cpm)

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, Cb 6 6 1,122 1,122

Time, Tb (min) 20 20 20 20

Rate, Rb (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 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: • / . .••o . Date: J0/•7

Wglbration Date: 09/21/07 6'J 4'( Calibration Due: 09/21/00

F
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. CROSS TALK SHEET
Initials/Date. Instrument ID: 102001

As Found Alpha Threshold (my) As Left Alpha Threshold (my)

170 1170

Alpha Source: Cross Talk - Performed using Pu2" 019442

Paramter and Tolerance Alpha As Found Alpha As Left Bets As Found Beta As Left

Source Count, C, 26,878 26,878 1,327 1,327

Time, T, (mlin) 5 5

Rate, k1 (cpm) Ra 5375.6 Rsj = 5375.6 Ifpl = 265.4 kjo, = 265.4

EFF (% c/d) (>25%) N/A N/A N/A

%Crosstalk [a to kip Rlpl- RbIpi 265.4-56.1 3.89%
(<10%) PR, - RbI!. 5375.6-0.3

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold

4.Omv 4.Omv 48mv 48mv

Beta Source: Cross Talk-Performed using Tc99 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 51 5 5

Rate, R. (epm) 0.35 k,, = '.35 k -5500 .210 -5500.2

EFF (% c/d) (>10%) N/A N/A N/A N/A

%Crosstalk [0 to a] k[.1j- Rblat 0.35- 0.3 0.0009%
(< 1%) R bjpj R 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

As Found Vern Dial Reading As Left Vern Dial ReadingHigh Voltage .

770V 3.24 770V 3.24

Statement of Certification

I

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

3.1 r-pC4tt A. -Afj~LLL~%tLL &ILWL L OJtlC*~
r e Lsp o n s t- ! =lt t t . It~ l t ýt t =.~ t "t t E -1•t t . .t -t•, UJ ,ao t o , a a z v •,, .
Instrument Date:
Calibrated By: RA..•. eviewed By: ; A/.//w.- Date:_/ . . /02

bration Date: 09/21/07 4 Calibration Due: 09/21/0O8'
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EFFICIENCY SHEET
Initials/Date: Instrument ID: 102001

As Found Alpha Threshold (mn) As Left Alpha Threshold (mv)

170 170

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) R,1 l = 6093.4 R.[.1 = 6093.4 R,[p, = 952.8 R,1p1 = 952.8

EFF (% c/d) (>25%) N/A 31.9% N/A N/A

%Crosstalk [a to Pj Rs1p, - RblPj N/A

=___ ___ N/A
(< 10%) RIUJ- Rau N/A

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold

4.Omv 4.Omv 48mv 48mv

Beta Source: Efficiency determined using Tc99 #099608

kParamter and Tolerance I Alpha As Found Alpha As Left Beta As Found Beta As Left7 Source Count, C, 7 7 27,501 27,501

Time, T, (min) 5 55 5

Rate, 1. (cpm) 1,1.1 = 0.35 -~faj 0.35 P-101 a 5500.2 Rsipi - 5500.2

EFF (% c/d) (>10%) N/A N/A N/A 25.5%

%Crosstalk [P to cai Rs.- RbI.) N/A_____= _____= N/A(< 1%)
Rspl - Rbjll 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
responsible for damage incurred during shipment or use of this instrument).
instrument ( - D 

- - aeC

CalibratedaBy: 09/L[/0 . .L Reviewed By: Date:.. 2 i bt e0 1
Calibration Date: 09/21/01 Caý'j libration Due. 09/21/08I

Li
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Initials/Date: instrument ID: 10200...11

Source and Background Plateau Worksheet

High Voltage Background Alpha Source Beta Source Cross Talk

Alpha Beta Alpha Beta Alpha Beta a to p p to a

600

650

700

750

800 Not Required: As Founds Within Tolerance

850

900 HfV Left As Found

950

1000

1050

1100oo
1150

1200

1250

1300

Statement of Certification

I

1We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manutacturers puLnsnea 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).

InsrumntReviewed By: Date: '7/2(0)

Calibration Date: 09/21/07 L LCalibration Due: 09/21/08
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Duratek

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

CALIBRATION
CERTIFICATE

This Certificate will be accomoanied bv Calibration Charts or Readings where annlicable

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 Calibration Standard (±10% of Calibration Standard) Comments
(CPM) Value Before After Calibrated in accordance with

(CPM) 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

4 40,000 40,000 40,037 40,037 D-814: 2551 . Cal Due: 10/18/07

400,000 400,0b6 401,895 401,895 Humidity: 958670 Cal Due: 05/09/08

HV Cal Values Desired HV As Found As Left EPPROM Version: 37122N28
(M2350 HV Entry) (Voltmeter) (VDC) (VD (VDC)

600 (540-660) 600 609 609 Temp: 23.3 OC

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 ± (9 to 11 ) mVDC 10 10 Alarms: SAT Lamp: SAT

Display-to-mV ratio: 100 to 10 mV Overload Test: SAT

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).

Intrument

librated By: Reviewed By: Date: /I7It<7
Calibration Date: 09/27/07 Calibration Due: 09/27/08
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Duratek

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

CALIBRATION
CERTIFICATE

Thiq Cprtiflc~te will hi'~ ~ccnmnsnied by CAlihrsticn Ch~rt~ or Readine~ where aunlicable
..... .................. ....... n e b Calib atio Ch s.. . ... .. . . . . .. or . ....... .wh re ........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 Serial Number: 211680

Customer Purchase Work Order Evaluation Method:
Order Number: N/A Number: 2007-04654 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Source Nuclide: Cs137  Serial Number: 019454 Activity: 5pCi nominal Certification Date: N/A (Used for Plateau Only)

2) Source Nuclide: Cs137  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 0C Tolerance d10% All counts within +10% of Average

D-814: 2551 Press: 740mmHg Pass/Fail Pass

Humidity Humidity: 47%

Low Sample Activity (400uR/hr): High Sample Activity (2mR/hr) Dead Time (DT): 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 (mRIHr)

Detector Setup Report YES ,, 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: 1 100V 2 1.8-2.2 2.00 2.03

COMMENTS
**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**

Calibrated with 5ft. 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 Manutacturers publshleo operatmg
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).

4Ptector {Certified By: I•__,•-L . Reviewed tBv:
V'b ?/'7Date:

[Certification Date: 09/27/07 Certification Due: 09/27/08
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BACKGROUND PLATEAU 44-10#211680 9/27/2007

700 47
750 90
800 163
650 263
900 405
950 481
1000 511

11,50 58

1200 614
1250 578
1300 579
1350 619

SOURCE PLATEAU
700 864
750 1232
800 1901
850 2441
900 2754
950 2997
1000 2851

(flt00:32ý4 06

1200 3194
1250 3323
1300 3284
1350 3294

CS-137#019454
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup DI 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

has NO discrepancies with the DETECTOR SETTINGS TABLE: j

Comments:

Model 2350 Serial # =
User I.D. =
High Voltage =
Threshold =

Window =
Overload Current =
Scaler Count Time =
Readout Units =
Readout Time Base =
Readout Range Multiplier =
Detector Dead Time =

ector Calibration Constant
ector Model =

tector Serial # =
Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting
Low Count Alarm Setting =
Operating Battery Voltage =

* I,

126172.

1100 volts.
100.
1000, Of f.
40.0 micro amperes.
12 seconds.
R.
hr.
auto.
1.620227E-05.
5.698261E+10.
44-10.
211680.
1.OOOOOOE+09.
1000000.
1.OOOOOOE+09.
X.
5.6 volts.
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DETI Generated: 09/27/2007 12:38:41.

.Model 2350 Serial #126172

111 II I IIII II 11111111 1111111 III l 111111111 IH II 1111111111111111111111111111 Jill
*HI1I0$F* *TI00$Q*

Set High Voltage: 1100 Set Threshold: 100

111111 111111 11111 11111 11111 I I IIII I1 II111 l lll 11111111111111 IIII Jill I IJlIlllf J III 1111 lIIIIII 11111111II1I1 IIIl I Mi III I 1111111111 lii
*1W0 000$WOFFSP* *0400$OOFF$C*

Set window: 1000,OFF Set Overload: 400,OFF

I111 liIIII JillJ Jill 1111111 III Jill I 1llill II 111111 li 11111II III lIII
*F12$E* *SU4$F*

Set Scaler Count Time: 12 Set Readout Units = R

I1 11111111 I JijJ llii I iii iii 111 II111111111111111111 111111 Jl lIII lill*B25. * *SM053"
Set Readout Time Base = hr Set Readout Range Multiplier = auto

I III4I 11IiII IIII lI IIII Jill 11111111111111111 I11111111111111 111111 I11111 I11111111111 I1111111 11111111111l1111IJil
*SLI.620227E-05$S*

Set Dead Time: 1.620227E-05

.0 111111l11 J ill J l ill lll ll lll~ll~ l ll l lll lllilll 11111111111111 11111111111111111111111111 1 11 111Jlll i
*SC5.698261E+I0$.*

Set Calibration Constant: 5.698261E+10

I Jllllll il I~lfll~l II i IIII i III I 11111 illl

*M44-10$K*
Set Detector Model: 44-10

1 1 VI III 111111 1 11111 JI III 1111II 11111 111111 11111 illN*N2116805.*
Set Detector Serial #: 211680

I1111 II1JIJI l l l lJ IIIII 0 11111 1 l IiII! 11111 III 111111 11 1 111111111 Jl ill I I II IIIIll
*JI.000000E+09$V*

Set Ratemeter Alarm: 1.000000E+09

Illilrll l lf ii i l! 1111 1111 11 ll l 11111111r111111111111111 iii li
*K1000000$H*

Set Scaler Alarm: 1000000

111111 INIII 1I1111l11l11l111111 l1111II11liHillll 1111III11II111111 111111ll1l1fill I I 111111111111111
*P1.000000E+09$.*

t Dose Alarm: L.OOOOOOE+09 ' l,

•IiH[lJI II11111 [Ji ll Jill iiil*SPI$7"
SAVE PARAMETERS AS D1 14 of 92



Duratek
DETECTOR

CERTIFICATE

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

This Certificat will hb a arn inenued hb Calihration Chnrtq nr Readinos where a nlicable

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 230  Serial Number: 119704 Activity (dpm): 18,900 Certification Date: 10/14/97

Parameter As Found As Left Precision Test CPM (Source #I)

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
4 --4-

Background (cpm) 1.4 1.4 Tolerance All counts within +10% of Average
I 4 .4.

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 (com) Operatinag Threshold
Voltace

2350-1 126172 1.4 1400V 40 = 4mV

Detector Setup Report YES V NO Barcode Report YES V NO Voltage Plateau YES N/ NO

COMMENTS

**Calibrated with 25Ft. Cable** Calibrated in accordance with CP-IN-WI-237 Rev I

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

Certified By: /Reviewed By: Date: q- [I "fo'7

i [iertification Date: 09/11/07 'ý4 // I
ICertification Due: 09/11/08~ertification Date: 09/11/07 Certification Due: 09/11/08,u U -

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

900 0
950 0
1000 1
1050 0
1200 0
1150 0
1200 0
1250 0
1300 1

1450 2
1500 2
1550 8
1600 31
1650 57
1700 106
1750 207
1800 343
1850 946
1900 1425
1950 1799

ALPHA PLATEAU TH-230#119701 19,080DPM

900 0
950 0
1000 1
1050 0
1100 1
1150 261
1200 1833
1250 2848
1300 3379

1450 JS-
1500 3673

BETA PLATEAU TC-99#099608 21,312DPM

1400 0
1450 4
1500 49
1550 425
1600 1363
1650 2540
1700 4051
1750 5323
1800 5546
1850 6270
1900 6452
1950 6964

Li Li
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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:

Comments:

Model 2350 Serial # =

User I.D. =
High Voltage =

Threshold =

Window =
Overload Current =
Scaler Count Time =

Readout Units =
Readout Time Base =

Readout Range Multiplier =

Detector Dead Time =
Dector Calibration Constant =

ctor Model =
ector Serial #

'Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting
Low Count Alarm Setting =
Operating Battery Voltage

126172.

1400 volts.
40.
1000,Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
1.940000E-05.
1.OOOOOOE+00.
43-68A.
095522.
1.000000E+09.
1000000.
1.OOOOOOE+09.
X.
5.6 volts.
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DET2 Generated: 09/12/2007 07:29:37.

.Model 2350 Serial #126172

Sililill liii ifIII ijlLi4lli I ij1111 111 INI llli Ililllli II 11 li ii 11111111111111_*H14005I* *T40$T*
Set High Voltage: 1400 Set Threshold: 40

i111111 111111 f 111 11111iN 11f 1 1111111ilIlilll ii 1111111111111 I 1 111111111 i 11111 1111l i 1111111i111 il li l 1111i J i 1 i1111111 i li Ni
*WI000$WOFF$P* *04005OOFF$C*

Set Window: 1000,OFF Set Overload: 400,OFF

I lii~lll 11111111111111 INI I fill I fI fIH I1ll f lff I f ill [ 1111111 1 ff1fill
F60 $H* *SU7$I*

Set Scaler Count Time: 60 Set Readout Units = counts

I TlIlll lI 111111111 ff11 11111 ill II 11111111 IN I 111111i i N li*SBI$-**SM053"

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

*SLI.940000E-05$M*
Set Dead Time: 1.940000E-05

*i iu111l iliN vil 111111 111 ff 111 111ffi111 i 1liii! i i IIIIil111111 111 ] iv i li 1111 J 111 11
*SCI.000000E+00$0*

Set Calibration Constant: 1.0000OE+00

I lIllIlilI III 1111 iii ulrl liii 1111ffIIII if lii fill I lriii
*M43-68A$%*

Set Detector Model: 43-68A

I illl~li IIIillll llli H llfll IIi lliI li I I 11 INI
*N095522$%*

Set Detector Serial #: 095522

11111111l l i 1111111 11i 111 1 III 111111 11111 1111111111 111111 111 I III 11 1 111 f 1 1 fill
*JI.000000E+09$

Set Ratemeter Alarm: 1.000000E+09

I flilill li 1ff 11111 1111 ii 11 111 111ff llliiiN I 11111i III lli*K1000000$H*
Set Scaler Alarm: 1000000

i flifllf IIIll i llff11 l~ 1111ff 111ff 111ff II1 111ff11 11111 fl~f ff 1111 fIII ll I II ff1~ 1111fll
*PI.000000E+09$.*

,I t Dose Alarm: 1.000000E+09

1111111ffll ff11111(111111 liiN
SAVE PARAMETERS AS D2
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qDuratek-

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

DETECTOR
CERTIFICATE

Th~ ~ ,,A11 h,~ ~ ~ ~ rh~,.tQ Ar 1~P2A~naQ 1~r,'~ ~,nn1ic~h1e

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

Customer Purchase Order Work Order Evaluation Method:
Number: N/A Number: 2007-04654 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Source Nuclide: Tc 99  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 l(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
1 1-

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.IE-6 1.0

SCALER INFORMATION DETECTOR INFORMATION

Model Serial Number Due Date Background (cpm) Operating Threshold
Voltage

2350-1 126172 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** Calibrated in accordance with CP-IN-WI-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 pubisined 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

l f l-it' d R , N A ýZ:-> . - Reviewed By: Date: T/ 1/o07-1-== L

ertification Date: 09/11/07 TCertification Due: 09/11/08
-up. I.-
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BACKGROUND PLATEAU 43-68#095522 25FT CABLE 9/11/2007

900 0
950 0
1000 1
1050 0
1100 0
1150 0
1200 0
1250 0
1300 1
1350 1
1400 0
1450 2
1500 2
1550 8
1600 31
1650 57
1700 106

C1860 4
1850 946
1900 1425
1950 1799

ALPHA PLATEAU TH-230#119701 19,080DPM

900 0
950 0
1000 1
10,50 0
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
1550 425
1600 1363
1650 2540
1700 4051

I•.00 55432
18-5 0 -- 270
1900 6452
1950 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: 07:31:50.0
I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE:

Comments:

Model 2350 Serial #
User I.D. =
High Voltage
Threshold =
Window =
Overload Current =
Scaler Count Time =
Readout Units =
Readout Time Base =
Readout Range Multiplier -

e ctor Dead Time =

W ctor Calibration Constant =

ector Model =
Detector Serial # =

Ratemeter Alarm Setting
Scaler Alarm Setting =
Integrated Dose Alarm Setting =
Low Count Alarm Setting =
Operating Battery Voltage =

126172.

1800 volts.
40.
1000,Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
2.210000E-05.
1.OOOOOOE+00.
43-68B.
095522.
1.OOOOOOE+09.
1000000.
1.OOOOOOE+09.
X.
5.6 volts.
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DET3 Generated: 09/12/2007 07:30:27.

. Model 2350 Serial #126172

I 111 III i III I I I UIi II II II I 111111 ll I III 111111111i 111111111111 1Ji ll1
*HI800$M* 40$T*

Set High Voltage: 1800 Set Threshold: 40

IIII1IIII II Jill III l11 III ill I I I I i ill 1111111111111111111111 JillI II lllrl I III Iii II 1 1111 I lIII iiD iii 111I J l 11111 11111 11111 ii lll
*WI000$WOFF$P* *04005OOFF$C*

Set Window: 1000,OFF Set Overload: 400,OFF

I J1 i 1111 1IIII 1111i 11 1111111 Ji I Ill Il IJI i iii ll I 11111111 i lu l
*F60$H* TSUt$I*

Set Scaler Count Time: 60 Set Readout Units = counts

I IIIIIIII Jill ill Jill I I II I IIIII ll I I IIIiI i II I I fi11 I I Jill Jill Jill
*SBI$-* *SMO$3*

Set Readout Time Base = min Set Readout Range Multiplier auto

I lI IIl 1 IIIII Jill IIIIIl IIIIl IIIII I111III III II 1 III IIlIII II 1 I I IIir I II ill*SL2.210000E-05$D*
Set Dead Time: 2.210000E-05

*i 1I iIIil l 1 1 fl 1i 1 IIIIII hilIII II l1IIIII IIII 11 IIIII I III 111111111111 1111 1111111 Il l l ....
*SCI.000000E+00$0*

Set Calibration Constant: 1.000000E+00

I 111 I II I IIIIII Jill IIIII II II lIIII IIII Ii Jill II I ill*M43-68B$0*
Set Detector Model: 43-68B

I iflhliiI I IIII IIIII 1 III IIIIIII ill I I IIII I 1111111 11
*N095522$%*

Set Detector Serial #: 095522

11IllIl il11111 1 1 11 IIIII III lIII 111111111 11 1111111 II l 1 111111 1111 11111fN I II IIIII III
*Ji.000000E+09$V*

Set Ratemeter Alarm: 1.000000E+09

I llilIllI Iii 11111 11111 11111 1111111111 lll i i il 111I I lliI iil
*KI000000$H*

Set Scaler Alarm: 1000000

I II111 IIi ?i Jill IIIIII II III11 liII HllIII 1111 111111 I1i 111111 J11 ill I I IIl IIIIIIJi
*Pl OOOOOOE+09$. *

et Dose Alarm: l.0000O'E+09

I II IIIll 11111 III Jill I I ill Jill ill
*SP3A9DSAVE PARAMETERS AS D3 22 of 92



*Duratek
CALIBRATION
CERTIFICATE

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

This Certificate will he accnmnanied hv Calibration Charts or Readings where anolicable

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: 98638

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 CALIEBRATION INFORMATION

Instrument Response

Instrument Range Calibration Standard (±10% of Calibration Standard) Comments
(CPM) Value Before After Calibrated in accordance with(CPM) 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

L• 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

HV Cal Values Desired HV As Found As Left EPPROM Version: 37122N28
(M2350 HV Entry) (Voltmeter) (VDC) (VDC) P MnCN

600 (540-660) 600 609 609 Temp: 23.3 oC

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 50 ± (45 to 55) mVDC 47.7 47.7 BAT>4.5: SAT Volume: SAT

Threshold T =1000 100 1 (90 to 110) mVDC 95.0 95.0 Count: SAT Audio Divide: SAT

Window Width W = 100 10 ± ( 9 to 11 ) mVDC 10 10 Alarms: SAT Lamp: SAT

Display-to-mV ratio: 100 to 10 mV Overload Test: SAT

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

librated By: Reviewed By: Date:

1'Calibration Date: 09/27/07 G'ibration Due: 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 apolicable
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 Serial Number: 012269

Customer Purchase Work Order Evaluation Method:
Order Number: N/A Number: 2007-04654 Source

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION

1) Source Nuclide: Cs137  Serial Number: 019455 Activity: 5pCi nominal Certification Date: N/A (Used for Plateau Only)

2) Source Nuclide: Cs137  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 • •[2f7  Count 2 2.00

Threshold T=100 (10mV) Count 3 2.03

Cable Length 5ft. Average 2.01

D-814: 2551 Temp: 20.30C Tolerance ±10% All counts within ±10% of Average

D-814: 2551 Press: 745mmHg 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 (mRIHr)

Detector Setup Report YES V NO Desired Exposure Tolerance :10% As Found As Left

Barcode Report YES / NO 0.400 0.360-0.440 0.401 0.401

Voltage Plateau: YES V NO 1 0.90-1.10 0.942 0.957

High Voltage: 1050V 2 1.8-2.2 2.02 2.00
COMMENTS

I

**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**

Calibrated with 5ft. 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).

I. !tectorPertified By: Reviewed By: Date:

Certification Date: 09/06/07 Certification Due: 09/06/08
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BACKGROUND PLATEAU 44-10#012269 9/6/2007

700 73
750 142
800 221
850 393
900 448
950 533

(1050 518

1150 568
1200 1152
1250 8566
1300 13527

SOURCE PLATEAU
700 1550
750 2147
800 3187
850 3617
900 3984
950 4159

1150 4558
1200 5373
1250 4612
1300 6751
1350 6667

CS-137#019455

i
I:, '11:
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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.

W]have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: 1A

Comments:

Model 2350 Serial # =

User I.D. =
High Voltage
Threshold =

Window =
Overload Current =
Scaler Count Time
Readout Units =
Readout Time Base =
Readout Range Multiplier -

Detector Dead Time =
ector Calibration Constant =

ector Model =
Detector Serial # =
Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting =

Low Count Alarm Setting =
Operating Battery Voltage =

98638.

1050 volts.
100.
1000,Off.
40.0 micro amperes.
12 seconds.
R.
hr.
auto.
1.513073E-05.
5.803654E+l1.
44-10.
012269.
1.OOOOOOE+09.
1000000.
1.OOOOOOE+09.
X.
5.4 volts.

26 of 92



detl Generated: 09/06/2007 11:16:22.

.Model 2350 Serial #98638

111 111111 IIII I 1111 11 IN I Ill I 11III I 1 11111 II 11111111111111N
*Hl050$J* *TI00$Q*

Set High Voltage: 1050 Set Threshold: 100

*WI000$WOFF$P* *0400$OOFF$C*
Set Window: 1000,OFF Set Overload: 400,OFF

IIII I11 111 III1 iiiI I IIIIII III iiiI I 1II1II1I 1I11I1 I II11111? III 111111li
FI2$E* *SU4$F*

Set Scaler Count Time: 12 Set Readout Units = R

ll11l fl1l INll ill III1 1 i I III IIIII 1 11111I111111 J Ill1 l iii Jill*SB25.**S53
Set Readout Time Base = hr Set Readout Range Multiplier auto

I I lllIII III I I 11111111111111111111111111111111111111111111 1111 III 111 111 11111111 111111
*SLI.513073E-05$S*

Set Dead Time: 1.513073E-05

*I I llU l IIII l I II I IIIII IIIIIIIII 1111111111H11111111111111111III 111111 1111 Ill 11111 11111 I
*SC5.803654E+10$V*

Set Calibration Constant: 5.803654E+10

I IhlI llllllllllllll III 111li 111Ih~II 111111II11II
*M44-10$K*

Set Detector Model: 44-10

I IIIIIII III 111l1 11I1I 1111i 11I11 IlIlIII I Ii II III illI
*N012269$5$

Set Detector Serial #: 012269

IIII I II hI II I II IIIIIIIIII IIIII IIJIIIIII 111 111 11 111111 II IIII III 111 JI 11111 I11I1 IIII
*JI.000000E+09$

Set Ratemeter Alarm: 1.000000E+09

*K1000000$H*
Set Scaler Alarm: 1000000

IIII I I II IJ I I ll l III1 I1 III!! 1111I II1I1 I111111I I I II II11I II111 111 11 1III
*Pl.000000E+09$.*

t Dose Alarm: 1.OOOOOOE+09
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*Duratek
DETECTOR

CERTIFICATE
)uratek Instrument Services

Wr628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

ThQ ('ertif~r2te uAll he rnrnr,,,n~A hv Ct~1 r~,tn,1 Chert~ Ar Pei~dines where nonlicahie

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 230  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 l(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 akgon (p) 0. .

Background (cpm) 0.6 0.6 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 19.4E-6 1.0
SCALER INFORMATION DETECTOR INFORMATION

IOperating Threshold

Model Serial Number Due Date Background (cmi) O Voltage

2350-1 98638 0.6 1350V 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-WI-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 firther certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for
danmaee incurred durinez shinment or use of this detectorV.

Detector

Certified By: ,, P ...a' Reviewed By: / -' ,•-'-- Date: C)j 1frY7

rtifcation Date: 09/11/07 t.ICertification 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

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
1600 2232
1650 3681
1700 5018
1750 5374
1800 5440
1850 5977
1900 6359
1950 7275

ALPHA PLATEAU TH-230#119701 19,08ODPM

900 126
950 0
1000 0
1050 0
1100 4
1150 1013
1200 2232
1250 2914

S350 3442S
140 - 400
1450 3474
1500 3571

29 of 92



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:

Comments:

Model 2350 Serial # =
User I.D. =
High Voltage =
Threshold =
Window =
Overload Current =
Scaler Count Time =
Readout Units =
Readout Time Base =
Readout Range Multiplier -

1-ector Dead Time =
4ctor Calibration Constant =

[Dector Model =

Detector Serial # =
Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting
Low Count Alarm Setting =
Operating Battery Voltage =

98638.

1350 volts.
40.
1000,Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
1.940000E-05.
1.000000E+00.
43-68A.
088917.
1.000000E+09.
1000000.
1.000000E+09.
X.
5.5 volts.
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DET2 Generated: 09/12/2007 07:26:58.

O Model 2350 Serial #98638

I 11111I I111 11l1l 111l1 I1111 II 11111111111111 11111111 IIIIIIII j II I i 11111111111111
*H13505 *T40$T*

Set High Voltage: 1350 Set Threshold: 40I II II IIII Illi lll IIII I III II IIIIII III IIII 1111 IIII IN III IIIIIIII III 111 III IIIII ll11111111l1I 11 II 1II 11III 1111II IIII I NIIIIII
*W1000$WOF0Fýp* *040 0$OOFF$*

Set Window: 1000,OFF Set Overload: 400,OFF

*F60$H* *SU7$I*
Set Scaler Count Time: 60 Set Readout Units = counts

11 I 111111 IT III IllT I I 11111 III 11111111111111111111 1 III I I N I i II I
*SBI$-* *SMO$3*

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

*SLI.940000E-05$M*
Set Dead Time: 1.940000E-05

1 1111111I 11111111 111111 11111 11111 11111 11111 11 111111 III 11111111 N1 1111111111 NilNlIII
*SCI.000000E+00$0*

Set Calibration Constant: 1.0000OE+00

*M43-68A$ %*
Set Detector Model: 43-68A

111111111 I ff 1I11 11111 1111 11 111111111 I I IIII I Ill
*N088917$9*

Set Detector Serial #: 088917

I 1111111 l Iii I ll IIII IIII IIII 111 f11111111 111111111111 I ll III I1 N I II 11111111 IlIII
*J1.000000E+09$V*

Set Ratemeter Alarm: 1.000000E+09

IIIIUI III IIIIIIlllllll~ ll~lIIII 111111111111111111 IN I II 1 II111 INI
*KlOOOO00$H*

Set Scaler Alarm: 1000000

*P1.000000E+09$.*
t Dose Alarm: 1.OOOOOOE+09'
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Duratek
DETECTOR

CERTIFICATE
*Duratek Instrument Services

1628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

I itia '...~J LuII%.aL~ wilt tj~ CL4A)iii~~lhlLt. Uy ..'OIIUIQIAUIL '..AIOI to ut I~.atslI~.. ....-, -

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 99  Serial Number:129647 Activity (dpm): 24,018 Certification Date: 04/01/95

Parameter As Found As Left Precision Test CPM (Source #1)

Count 1 5,859 5,859 Count i(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
I 1 4

P Background (cpm) 335.6 335.6 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 (com) Oeratinge Threshold
I Voltace

2350-1 98638 -O0&"48t i-j7(O 335.6 1800V 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-WI-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
u.na .-... ....~r ..r~r eh*tt&p Ar .fle Ufth; rl~t~tA

Detector

iCertifled By: NA - & Reviewed : By- Date:

rtiflcatlon Date: 09/11/07 TCertification 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
1l80 37

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

1900 6359
1950 7275

ALPHA PLATEAU TH-230#119701 19,O8ODPM

900 126
950 0
1000 0
1050 0
1100 4
1150 1013
1200 2232
1250 2914
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.

Ihave verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: |'

Comments:

Model 2350 Serial #
User I.D. =
High Voltage =

Threshold
Window =
Overload Current -

Scaler Count Time
Readout Units =
Readout Time Base =

Readout Range Multiplier
D~ector Dead. Time =

iDector Calibration Constant =

6ector Model =

,Detector Serial #
Ratemeter Alarm Setting -

Scaler Alarm Setting =
'Integrated Dose Alarm Setting =

Low Count Alarm Setting =

Operating Battery Voltage =

98638.

1800 volts.
40.
1000,Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
2.210000E-05.
1.OOOOOOE+00.
43-68B.
088917.
1.000000E+09.
1000000.
1.OOOOOOE+09.
X.
5.5 volts.
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DET3 Generated: 09/12/2007 07:27:35.

. Model 2350 Serial #98638

I lll I T IIJI ll 1111 lll llr l I i INll! I lllIll IINlll 1111 11111111111111*H1800$M* *T40$T*
Set High Voltage: 1800 Set Threshold: 40

I rllll Ir~l iII IIIII UII IIIIN I I l lll II I11111 11111111111111 I I IIIIIIII III IIlll llllIIII IN 1 III]IIIHI l 1111111 111111 111 11 1
*Wi000$WOFF$P* *0400$OOFF$C*

Set Window: 1000,OFF Set Overload: 400,OFF

I 1 INIIIII I lI II DII I 11 l III III IN I II 111111 ]] III Il 1111111I III ]II
*F60$H* *SU7$I*

Set Scaler Count Time: 60 Set Readout Units = counts

I ill IlIll ill II TI Iii i 11111I liN 11111111 h 1 III lID1 I I lil ID lii1
*SBI$-* *SMO$3*

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

I 1111111111111 III i Il II Jill! III!! ll 11111 11111111 1 1 Ih I h l I 11111 1111 I 1111111111 lii
*SL2.210000E-05$D*

Set Dead Time: 2.210000E-05

* I IIIII I Tll III III 11111 11 111 l i I I I 11111 HII 11111111111110 111 lii I I lID ll ii I I
*SCI.000000E+00$0*

Set Calibration Constant: 1.000000E+00

I IIIIIIII III I11 11 I1 1111 l I11 I1 I11 I1 111111 1111 U 11 IN
*M43-68B$0*

Set Detector Model: 43-68B

I llIII III III llllIIII l I III l IIIII I IIII I 1IIII IN I I IN 11 I
*N088917$9*

Set Detector Serial #: 088917

I Ifu~lfil i iiI I II D i I l Il II Ij I 11111 h l ill 111 III 111 I111I1111r111111111I11I11111
*JI.000000E+09$V*

Set Ratemeter Alarm: 1.00000OE+09

I IIIIIIII III IIIII I Ii I III lIII 11111 11111 I II II111 III INll
*K1000000$H*

Set Scaler Alarm: 1000000

SllIlll II I I II IIIII IIIII IIIII IIIII IIIII I IIIiI 111111 I 11111 11Ill
*PI.0009000E+09

t'Dose Alarm: 1.0001 0 0E+09$ c
IC

Slll l liii]111111 iii lIN
*SP3A9 SSAVE PARAMETERS AS D3 35 of 92



Duratek

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

CALIBRATION
CERTIFICATE

This Certificate will be accomnanied bv Calibration Charts or Readings where antlicable

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: Th2 30  Serial Number: 119704 Activity: 18,900 dpm Certification Date: 10/14197

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

I; Count 5 ,3,54 3,254 i 'hi {-i Tolerance * in. ±10% 4
Count 6 3,238 3,238 Pass/Fail Pass

Average 3,269 3,269

Background (CPM) 8.6 8.6
1

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 19.3E-0 6  1.0
SCALER INFORMATION DETECTOR INFORMATION

Model Serial Number Due Date Background (cpm) Operating Voltage Threshold

2350-1 98638 0t 1 8.6 1400V 40 = 4 mV

Detector Setup Report YES / NO Barcode Report YES V NO Voltage Plateau YES V NO
COMMENTS

Caled In accordance with CP-IN-WI-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).

.Letector--
`ertified By: -k . " Reviewed By: 4 Date: 6 [D7

Certification Date: 09/06/07 Certification Due: 09/06/08
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W background plateau 43-37#190946 9/6/2007900 0
950 0
1000 0
1050 0
1100 0
1150 3
1200 3
1250 5
1300 8
1350 7

1500 5
1550 16
1600 61
1650 135
1700 274
1750 447
1800 818
1850 1145
1900 1203
1950 1235

alpha plateau Th-230#119738 18,600dpm

900 0
950 6
1000 0
1050 0
1100 2
1150 706
1200 2620
1250 3371
1300 3596
1350 3695

T4O 3686

1500 3825

beta plateau Tc-99#099608 21,312dpm

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: jb

Comments:

Model 2350 Serial # =
User I.D. =
High Voltage =
Threshold
Window =
Overload Current
Scaler Count Time
Readout Units =
Readout Time Base =
Readout Range Multiplier -

Detector Dead Time =
a ctor Calibration Constant =

ctor Model =
Detector Serial #
Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting
Low Count Alarm Setting =
Operating Battery Voltage =

98638.

1400 volts.
40.
1000,Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
1.930000E-05.
1.000000E+00.
43-37A.
190946.
1.OOOOOOE+09.
1000000..
1.OOOOOOE+09.
X.
5.4 volts.
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det4 Generated: 09/06/2007 11:17:23.

. Model 2350 Serial #98638I illllf Ili IflUH LI! ~fIII Ij 111111 i i 11111111 IIlI Il lj f IIII l 111111111
*Hl400$I* 440$T*

Set High Voltage: 1400 Set Threshold: 40

f 1111 1111 11111 111ff11111 III ! 11I l II ll f ill DII I 11111111111111111 111111111i 11111 111111 N I 111111i [III lIJII I I 11111111111111 IN*WI000$WOFFSP* *0400$OOFF$C*
Set Window: l000,OFF Set Overload: 400,OFF

1 I IilliJi111 ff11111111 I11111111111 111111 INII I I fIll! I1 III
*F60$H* *SU7$I*

Set Scaler Count Time: 60 Set Readout Units = counts

Il Ii I lI i 11111111111111 I ill tlll £II j 111111 III liii iii1
*SBl$-* *SMO$3*

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

I I I l 111111111111 111111 11111 11111 11111 11111 11111 11111 111 III H 1111111111111111 I N 11 1
*SLl.930000E-05$L*

Set Dead Time: 1.930000E-05

*SCI.000000E+00$0*

Set Calibration Constant: 1.0010000OE+00

IIII IiiIIIIIIllllli]ll III 111lt111111 11111 IIII 111 11 iii
*M43-37A$ *

Set Detector Model: 43-37A

I ilhiillJ III 11liii 11111IIH III!! 11111 lii 1111 ii III!IIIl
*N190946$5*

Set Detector Serial #: 190946

IllA1Illl i 111111 11111 11111 11111 11111 111111111 DUI1 l III ] 11111 11111N I I 1i IN
*Ji.000000E+09$*

Set Ratemeter Alarm: 1.000000E+09

I IIiIIIII III 11111 11111 11111 11111 1111111111 II i 1111111 III III!
*KlOOOOOO$H*

Set Scaler Alarm: 1000000

I IlhIllll 11111 11101ll Ill IH Ill IIIIJ~ 11111 1110 11111111 1111 III 11111 Iliii I I III 11 I
*PI.000000E+09$.*

,q&t Dose Alarm: 1.OOOOOOE+09

S Viii ; I n Pliii I 1 D1111o till*SP4 $A*
SAVE PARAMETERS AS D4
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Duratek

*1uratek Instrument Services
628 Gallaher Road
Kingston, TN 37763
Phone: (865) 376-8337
Fax: (865) 376-8331

CALIBRATION
CERTIFICATE

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

I

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: Tc99  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

Count2 6,817 6,817 Count 2 (Center) 6,634

Count3 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/Fall Pass

Average 6,667 6,667

Background (CPViN) 1,170 1,170

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 22.4E-0 6  1.0
SCALER INFORMATION DETECTOR INFORMATION

Model Serial Number Due Date Background (cum) Operating Voltage Threshold
2350-1 98638 91,170 1850V 40=4mV

Detector Setup Report YES / NO Barcode Report YES v/ 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 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

rtifled By: r v"\, ) -. Reviewed By: . Date: / /

Certification Date: 09/06/07 Certification Due: 09/06/08
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Vbackground plateau 43-37#190946 9/6/2007
900 0
950 - 0
1000 0
1050 0
1100 0
1150 3
1200 3
1250 5
1300 8
1350 7
1400 3
1450 11
1500 5
1550 16
1600 61
1650 135
1700 274
1750 447
1800 818
50 11

1950 1235

alpha plateau Th-230#119738 18,600dpm

900 0
950 61000 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 15
1550 133
1600 832
1650 1825
1700 3003
1750 4129
1800 5373

1950 6580
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DETECTOR SETUP CHECK LIST REPORT
The following list is stored as detector setup DS in the Model 2350.
Today's date is 09/06/2007.
The current time of day is: 11:19:07.0
I have verified the list below

has NO discrepancies with the DETECTOR SETTINGS TABLE: \
Comments:

Model 2350 Serial # =
User I.D. =
High Voltage =
Threshold =

window =
Overload Current
Scaler Count Time =
Readout Units =
Readout Time Base =
Readout Range Multiplier -

Dector Dead Time =

W ctor Calibration Constant =

•ector Model =
Detector Serial # =
Ratemeter Alarm Setting =
Scaler Alarm Setting =
Integrated Dose Alarm Setting
Low Count Alarm Setting =
Operating Battery Voltage =

98638.

1850 volts.
40.
1000, Off.
40.0 micro amperes.
60 seconds.
counts.
min.
auto.
2.240000E-05.
1.OOOOOOE+00.
43-37B.
190946.
1.OOOOOOE+09.
1000000.
1.OOOOOOE+09.
X.
5.4 volts.
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det5 Generated: 09/06/2007 11:18:04.

'. Model 2350 Serial #98638

I 1111111 lii lili! (l III11111 lINI 1111111 11111 1111111111 ll 11111 1 0111111111u II Niii
*HI850$R* *T40$T*

Set High Voltage: 1850 Set Threshold: 40

1111 111111 11111 11111 11111 lr 11 11111J I rllIIIll rl 11 III rI Ilf li Ir lli llll llliiii llll II111 11111 11111 111 Iiii IIu iii i 111 IIii Ilii
*WI000$WOFF$P* *O400$OOFF$C*

Set Window: 1000,OFF Set Overload: 400,OFF

60$I]II H *lfl;I] 1Jll ~ IIIlll I 111111111111 III!I I 111i11 III iiil
*F60$H* . SU7$I*

Set Scaler Count Time: 60 Set Readout Units = counts

I lllrrll Il J III! rl l I i rIIII l ili I Illrllrl III!! III III! 111 1 tlll iiii ii
*SB1$-* *SM053*

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

11111111111 IIIII 111i 11111 11111 II ll~ l JIII* 11111 11111 111 111IIrJI 111ll lllllr I ll llr ll
*SL2. 240000E-05$G*

Set Dead Time: 2.240000E-05

Qi l~irli liii Jill liii 111111 11111 11111 11111 11111 11111 11111 III 1111 11111 1111 II~ t Il 1111 ii ii
*SCI 000000E+00$0*

Set Calibration Constant: 1.000000E+00

I III~IIII III 11111 fill 111111 11111u1111 IIIr 1111 i hll l IN*M43-37B$*
Set Detector Model: 43-37B

IIII IiI Jll iii 11111 11111 11111 1 iiiII fiill ill II
*N190946$5*

Set Detector Serial #: 190946

I Ililll li III illl~ IIMllIl lll 111 IIf 11111 1111 1111 1111 1JtI III 111llll11 III 1111r1111 iii
*Jl. 000000E+09$V*

Set Ratemeter Alarm: 1.000000E+09

*Kl000000$SH*
Set Scaler Alarm: 1000000Ihl ii II liii i 1111 11 11 11 11 11 1111 111 I II ,ll III III1li ii 11 11 111 l iii

~Dose P.000000E+09$.*
ýo t Dose Alarm: 1.000000E+09

S VI lllili 11111 III fAS1 II 14311 IIIo li
SAVE PARAMETERS AS D5 43 Of 92



* 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 b, Calibration Charts or Readines where annlicable

CIJSTOMER I[NIOAMATION . INSTRUMENT I[NFRM TION

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Model: 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 INFOR~MATION .~

Ratemeter Calibration Time Scaler
Instrument Calibration Response ( 10%) Standard Value Base Tolerances Response

Range Standard Value As Found As Left CPM (minutes) (cpm) As Found As Left
12%

X 1 100 100 100 40,000 CPM 0.1 3920- 4080 4018 4018

X 1 400 400 400 40,000 CPM 0.5 19.6k - 20.4k 20,090 20,090

X 10 1,000 1,000 1,000 40,000 CPM 1.0 39.2k- 40.8k 40,181 40,181

X 10 4,000 4,000 4,000

X 100 10,000 10,000 10,000

X 100 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

STATEMENT OF, CETIIATI

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 durine shipment or use of this instrument).
Instrument

Calibrated By: Reviewed By: , i / 6!e/a7,
Calibration Date: 08/14/2007 Calibration O . 08/14/2008

p
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* Duae

Page 2 of 2
Model: 2360 Serial Number: 193676

I..-

M&TE .. nvironmental Conditions,

Volt Meter ID# 6565015 Cal Due: 10/30(07 Barometer ID# 2551 Cal Due: 10118/07

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%

S66dl Test

BAT Check Sat ('4) Unsat ( ) Geotropism Sat ('4) Unsat ( )

LCD Display Check Sat ('4) Unsat ( ) Audio Check Sat ('4) Unsat ( )

Mechanical Zero Sat ('4) Unsat( ) Low BAT Set Sat ('4) Unsat ( )

Reset Sat('4)Unsat( )

HV Analog Display Sat('4)Unsat( )
....................................................................4

High Voltage Calibration (*;10O%)

Tolerance As Found As Left **As Found As Left

450-550 508 508 Alpha Sensitivity = 107 mv Alpha Sensitivity = 120 mv

900-1100 1009 1009 Beta Sensitivity = 3.Omv Beta Sensitivity 3.5mv

1 0 1 ,1350-1650,- ! 1,526 1,526. 1 Beta Window = i ,26 6nv Beta Window = 1• -.30 mv

H V -'Qt Wah U.f - Ml,. .N* fli,~..I 16. .A+16 f Ao+*o'nr fn ha uueoI

COMMENTS

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 B: ate: - 7

Calibration Date: 08/14/2007 Calibration We: 08/14/2008

tI )•
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*Duraek"

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

CALIBRATION
CERTIFICATE

Page I of 2

- V A <4 4' N~ A'This Certificate will be accomnanied by Calibration Chart'~ or Readin~ whera Annhjeahie

CUSlJT0MFR11VLF0RMAT-i6N -' NSTRUME;NT 4I70ORMIATION

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: 2007-04776 Electronic

~ISRMN C.ALIBlRATION INFORMATION: v, _______

Ratemeter Scaler
Instrument Calibration Response Calibration Time Base Tolerances Response (cpm)Range Standard Value St adrVlu (minutes) (cpm) As Found As Left

As Found As Left (cpm) ± 2%

X 1 100 100 100 40,000 1 39.2K-40.8K 40,300 40,300

X1 200 200 200

k x 400 400 400

X 10 1,000 1,000 1,000

X 10 2,000. 2,000 2,000

X 10 4,000 4,000 4,000

X 100 10,000 10,000 10,000

X 100 20,000 20,000 20,000

X 100 40,000 40,000 40,000 Calibrated in accordance with OEM Technical Manual

X 1000 100,000 100,000 100,000

X 1000 200,000 200,000 200,000

X 1000 400,000 400,000 400,000

STATEMENT OFCERTIFIAT10N .<

4Ž Ž, Ž "' 4 4 Ž4 4 > 404 'i4Ž44 Ž

we Certuy mat me 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: /Date: I W-/d'7
Calibration Date: 11/15/2007 Calibration Due: 16A5G2608"

..q._
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Page 2 of 2
Model: 2360 Serial Number: 164680

M&TEk. Evronmental Conditions
w . - -
,-ow

Volt Meter I ID# 65650151 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 ID# 958670 Cal Due: 05/09/08 Temp: 24.0 *C Pressure: 737 mmHg Humidity: 43%

Geotropism Sat ('/) Unsat ( ) As Found As Left

Audio Check Sat (4) Unsat ( ) Alpha Sensitivity = 120mv Alpha Sensitivity = 120mv

Mechanical Zero Sat (4) Unsat ( ) Beta Sensitivity = 3.5mv Beta Sensitivity = 3.5mv

Reset Sat ( 4) Unsat ( ) Beta Window = 30mv Beta Window - 30mv

HV Analog Display Sat (4) Unsat ( )

Battery Check/Set Sat (4) Unsat ( )

High Voltage Calibration

Voltage Tolerance As Found As Left

500 450-550 503 503

1000 900-1100 1,001 1,001

1500 1350-1650 1,490 1,490

H.V. Set With Detector Not Connected

," ... .. " " " "COMM ENTS .. .

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

Instrument

Calibrated By: Reviewed B: Date: I/ "

Calibration Date: 11/15/2007 Calibration Due: 11/15/2008

U
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*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 accomvanied bv Calibration Charts or Readinas where applicable

CUSTOMER INFORMATION INSTRUMENT INFORMATION

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

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

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 INFORMATION.

Ratemeter Calibration Time Scaler
Instrument Calibration Response (± 10%) Standard Value Base Tolerances Res onse

Range Standard Value As Found As Left CPM (minutes) (2pm) As Found As Left±2%

X 1 100 100 100 40,000 CPM 0.1 3920- 4080 4026 4018

X 1 400 400 400 40,009 CPM 0.5 19.6k -" 20.4k 20,130 20,130

X 10 1,000 1,000 1,000 40,000-CPM 1.0 39.2k- 40.8k 40,258 40,258

X 10 4,000 4,000 4,000

X 100 10,000 10,000 10,000

X 100 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

TA-TEMENT 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: Reviewed By:-k6 L ~ t : S/S~
I IF

~Adklbration Date: 08/15/2007 Calibration e: 08/15/2008n ,, I I 7N

A~uEw - ____________________________________________________________________ p.
1
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*Duratek

Page 2 of 2
Model: 2360 Serial Number: 193667

M&TE E nvAr6ironme~tal 'Conditions-

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%

..................Special Test

BAT Check Sat ('4) Unsat ( ) Geotropism Sat ('4) Unsat ( )

LCD Display Check Sat ( 4) Unsat ( ) Audio Check Sat ( 4) Unsat ( )

Mechanical Zero Sat (') Unsat ( ) Low BAT Set Sat (4) Unsat ( )

Reset Sat (')Unsat( )

HV Analog Display Sat ('4) Unsat ( )

High Voltage Calibration (4 10%)

Voltage Tolerance As Found As Left **As Found As Left

500 450-550 502 502 Alpha Sensitivity = 145 my Alpha Sensitivity = 120 my

1000 900-1100 1004 1004 Beta Sensitivity'= 3.Omv Beta Sensitivity = 3.5mv

1500 1350-1650 1,517 1,517 Beta Window - 26 mv Beta Window - 30 mv

Ir 0 1XIS IL " NT A, .1 -1 .A 1. .1
11.. V * TTLU UttI.UJ IIUL It.UUU n LneU WVeIlU fU LU Ube sLt ITId UtectUI rU Ut UsU

COMM~ENTS

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: ate: O Date:O 80 7
Calibration Date: 08/15/2007 Calibration 08/15/2008
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IoDuratek-
lluratek Instrument Services

I28 Gallaher Road
C•w".Kingston, TN 37763

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

This Certificate will be accomoanied bv Calibration Charts or Readines where annlicable

CALIBRATION
CERTIFICATE

J~cUT 'ER P ETECTOR IFRM1ATIO

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road Kingston, TN 37763 Detector Model: 43-37

Contact Name: Tony Riggs Serial Number: 092765

Customer Purchase: Work Order Evaluation Method:
Order Number: N/A Number: 2007-04776 Source

-DETECTOR, EVALUJATION INFORMIATION.'

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 j 119718 10/14/97 20,520 4,047 19.7%

MSCALERINFORMATION..' DETECTOR INFOl ThrN

Model J Serial~~ Number j Due Date Background (cpm) Operating Voltage Threshold

2360 164680 11/15/2008 1675V a (120mV)
4 S .L L L

2360 164680 11/15/2008 p = 433 1675V P (3.5-3OmV)

ATTACHMENTS.... :~~4.' 4

Voltage Plateau: •1YES NO MDA/Cross Talk Evaluation: 4 YES NO

...... C.,MEN'S .. LINEARITY TESýT performd•,,ith Tc9 #1197J8 (Av.erage eId.5.I for' 7 Effi`c ..nc .` `

Count 1 (Left Toe) 4,496epm 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) 4,572epm Count 3 (Right Heel) 4,623cpm
original equipment technical
manual. Average 4,562cpm

Pass/Fall PASS (+/-10% Tolerance)

- 4- .' RTATEMENT O CERTIFICATION,
S , ~ 4- 7 4 4~4.>4.5• .

We Certify that the detector fisted 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 47

Certified By: I-Reviewed By: Date:

Certification Date: 11/15/2007 ertiflcation Due: 11/15/2008
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0

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

Nuclide Th-230
ID 60101

Initial DPM 27060
Certification Date 11/28/2000

Today's Date 11/15/2007
Source Age (Years) 6.96

Half-Life (Years) 7.70E+04
Corrected Activity 27058

Source Info
Tc-99

119718
20,520

10/14/1997
11/15/2007

10.09
2.13E+05

20519

NIA

107.87

NIA

107.87

#DIV/O!0C
0•

*1

#DIV/0!
Net CPM (Efficiencies determined below only used for selectina oepratina voltaael

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% 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 1`193 -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
17,25 #DIV/01 #DIVIO/ #DIV/0! 0.00% 0.0% --0 0 0 0 0 0 0 0
1725 #DIV/0! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
1750 #DIV/0! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
1775 #DIV/0! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 01 0

#DIV10! #DIV/01 #DIV/0! 1 0.00% 0.0% 0 0 0 0 0 0 0 0

Performed By: /,Z- Date:

Reveiwed BY:

Reeie B:r at: /fi,'/

Date: 11115107
\

ý-N

J CD



Duratek
CALIIBRATION
CERTIFICATE

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

Ibis Certiticate will be accompanied by Calibration Charts or Readi s where applicable

CUSTOMER INORMATION DETECTORI INFORMATION1

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:
Order Number: N/A Number: 2007-04776 Source

DETECTOREVAUTOINFOR ITION N N

Source Nuclide Serial Number Activity (dpm) Net Response (cpm) Efficiency (%)

Th2 0  119702 20,580 1,194 5.8%

Toe 099608 21,312 3,901 18.3%

SCALER INFORMATION - DETECYTORINFORMATION.,N

Model Serial Number Due Date Background (cpm) Operating Voltage Threshold

2360 193667 08/15/2008 0 1700V. Alpha (120mV)

2360 193667 08/15/2008 156 1700V Beta (3.5-30mV)

- - - - - - - :,,ATTACHMENTS---------

Voltage Plateau: 4 YES NO MDA/Cross Talk Evaluation: 4 YES NO

N O - - Linearity Test (Gross Counits)

"*Calibrated with 25 foot cable** Heel 3,955

Detector has two layers of Mylar ( 0.8mg/cm2 ) total Center 4,257

Precision test performed with Te" #099608. Toe 3,960

Calibrated in accordance with original equipment technical
manual. Average 4,057

5 minute background performed Pass/Fall PASS (+/-10% Tolerance)

STATEMENT FCRTIFICATION ..

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

or

rtlifled By: " -

Certification Date: 11/15/07 tiflcation Due: 11/15/08 I1
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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 .I
1725 0 207 1305 412 0 4055
1750 2 204 1506 449 6 3707
1775 4 235 1761 417 82 3032

01

(0
rc3

Nuclide Pu-239
ID 19442

Initial DPM 13613
Certification Date 6/1/1992

Todays Date 11/15/2007
Source Age (Years) 15.46

Half-Ufe (Years) 2.41 E+04
Corrected Activity 13607

Source InTO
Tc-99

119715
21900

10/14/1997
11/15/2007

10.09
2.13E+05

21899

NIA

11/15/2007
107.87

#DIV/0!

NIA

11/15/2007
107.87

#DIV/O!
Net CPM (Efficiencies determined below only used for selecting oDeratinq volta qe)

MDA/Cross-Talk Beta Eff. Alpha Eff. Pu-239 Tc-99 N/A N/A
Voltage Beta MDA Alpha MDA Beta-Alpha M 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 331.5 33.7 0.0% 18.63% 8.0% 1093 214 0 4079 0 -161 0 -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 579.7 93.1 2.6% 12.77% 12.9% 1757 182 78 2797 -4 -235 -4 -235

#DIV/0! #DIV/O! #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/0! #DIV/0I #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
#DIV/0! #DIV/0! #DIV/0! 0.00% 0.0% 0 0 06. 0 0 01 0

Performed By: ' Date: LtA, IS-07

Date:WAU4ýReveiwed By.

3fFI-

illl



Duratek

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

CALIBRATION
CERTIFICATE

I nis ,emrncate will oe accompanied 2X Calibration Charts or Readin s wnere appicable

CSOER INF IORMATION DETEC 1RNFORMtAT1ON '

Customer Name: Duratek Instrument Services Manufacturer: Ludlum

Address: 628 Gallaher Road, Kingston, TN 37763 Detector Model: 43-68

Contact Name: Tony Riggs Serial Number: 119337

Customer Purchase: Work Order Evaluation Method:
Order Number: N/A Number: 2007-04776 Source

DMETECTORI1 JNALUA'11UNiiN~FORMATIA N,

Source Nuclide Serial Number Activity (dpm) Net Response (cpm) Efficiency (%)

Thb2 30  119702 20,580 1,286 6.2%

Tc9 9
. 099608 21,312 3,922 18.4%

I .t I-

1,
SCALER INFORMATION DETECTOR INFORMATION -

Model Serial Number Due Date Background (cpm) Operating Voltage Threshold

2360 193676 08/14/2008 0.4 1700V Alpha (120mV)

2360 193676 08/14(2008 182.8 1700V Beta (3.5-3OmV)

ATTACMENT$ -,

Voltage Plateau: '4YES NO MDA/Cross Talk Evaluation: '4YES NO

* ~COMMENTS&., Lnaiu t rTest (Gro Couts)

**Calibrated with 25 foot cable** Heel 4,129

Detector has two layers of Mylar ( 0.8mg/cm 2 ) Center 4,114

Precision test performed with Tc9 #099608. Tte 4,071

Calibrated In accordance with original equipment technical
manual. Average 4,105

5 minute background performed Pass/Fail PASS (+1-10% Tolerance)
ý;~~~~ ~ ~ ~ , , 1 1 ' ý ' 1 ý . I - : : % ý 1 - I . ' 1 ; r ý7 " ý ý -

STATEMENT.OF C"ERTIFICATION
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).

I tector 
,-2lx

~e'tector By: J LALPIcLAX Reviewed By: Date: ff/1-5/t2

Certification Date: 11/15/07 -Certification Due: 11/15/08
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HV and MDA Data Sheet Only

Detector 43-68 #119337 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 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 1
1750 0 243 1544 368 41 3059
1775 4 177 1839 476 271 2148

C,'
C,'
0
o

Nuclide Pu-239
ID 19442

Initial DPM 13613
Certification Date 611/1992

Today's Date 11/15/2007
Source Age (Years) 15.46

Half-Life (Years) 2.41 E+04

bource Imo
Tc-99

99608
21312

8/811996
11/15/2007

11.27
2.13E+05

01"Q- 1

NIA NIA

11/15/2007
107.87

11/15/2007
107.87

iini'nnI •lnlV/ni
I.•UjTUI;UUMuwuVIW I .JUU #DI.' . -V. .......Net CPM (Efficiencies determined below only used for selecting operating voltage)

_ _MDA/Cross-Talk Beta Eff. Alpha Eff. Pu-239 Tc-99 N/A N/A
Voltage Beta MDA Alpha MDA Beta-A pha (%) (%) 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 457.5 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/01 #DIVIO! #DIVIO! 0.00% 0.0% 0 0 0 0 0 0 0 0
1825 #DIV/0! #DIV/0 #DIV/0! 0.00% 0.0% 0 0 0 0 0 0 0 0
1850 #DIV/0! #DVW/0 #DIVI0 0.00% 0.0% 0 0 0 0 0 0 0 0

Performed B Date: H-15--1

Date:127Reveiwed By.

7>7



Energy Solutions

Daily Response
Checks

(Alpha & Beta)

L2350-1
126172

43-68
095522
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COUNT RATE DETECTOR RESP( NSE TWTOFORV
SECTIO N 1 (To be com oleted at Initial Recei nt R e sgn onn. Te~ t1 Technician Sionatu ir•. ([ , ;J. V 7U, i " IJI MA A

01

h
(0
NJ

INSTRUMENT & DETECTORINFORMATIONf DETECTOR TOLERANCE VALUES EFF SOURCE___ INFORMATION

Instrument model No. -- Cal Due Date Minus 10% Plus 10% NetEFF DTK ID/Seral No. o

Instrument Sen•,al No. --•-7-9 o 76B 35,4 /Certification Date14 _q-

Detector Model No. S3-• 9) A Cal Due Date 0 radng Conditions: Nuclide " D

DetectorSeda No. ) - Cable Length ý5 ft. D Temperature OF Activity In dpm.

,. qt- 1Vuo I (SdM l
SECTION 1 Reviewed By. Date:'/-;L-9/07

SECTION 2 (To beomdeted by RP Technian) Pi to beginning. verify the Instrument SNs listed above. IF the information above is incorrect DO NOT CONTINUE.

.fj_____- Source Countt Data
T TTB r Mean Eefioiedcb

Alarm J Count 1 Count 2 Count 3 Net Tolerance Ebficiency y
Test Te s't Type Background D ta (SCR IJ J'SC• (SR3). Source Tl rn eS ee No te I

Count Gross Count i

Sat/ Time BKG BKG Gross Net Gross Net Gross Net Rate Technician Date/

Unsat Pre Post ,mi Counts CPM Cnts CPM Cnts CPM Cnts CPM MNSCR Pat Fan EFF Ted&niciTm
___ _ _ __ __ _ 

___ I __ __ .~--l tINa¶• P'inm o 8 Ize) Time

&c~ ~/ ~ 31 3.1 30- 31cq3c 3~ .1-4 31 3110 14_ -5670 .AI~wkJV

. . .....____ 
__ _ ___ ___.______0

k- VIt~1 a32D 3-7k 3- ~1 N 3 /'4 \'b v _

•.r~~ ~~ q v•g 3CR 301 1013 D-s Iz 5t•:3'•so s•'•. ,/ /[,f -/07D •.... •,,•'

\V/ lb 3613 10075 1kbo W13N1 ;A 51 34,1 ýOq V7.1 0  Md gI V 8

__t V 3tbqD.53A 3374 357 3 61 V M0676'? V ýw'/ i

REMARKS14- -~ ~A f ~tAFE~ ~

NOTE: 1. By initialing this block, the i th th e eck and are verlifed to oe correc
S T 2 R einsirume Iet h v e .b e e n c h e

SECTION. 2 Reviewed B Datee:nt)=!, !2 7
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COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FOR'M

'JiCO

---h(0
+1

SECTION 2 go be completed by RP Techniaan)

Instrument Model Instrument Sr i I# /Cal Due Date - Detector Model # •-9A Deector Serial S ource Serial # H`q776
Source Count Data 

TolerantAlarmn 0ol Pefo mecb

Test Test Type Background Data Count 1 Count 2 Count 3 Performed by
,f 21- ,, .c Mean Net

pt Count Gross Count Source
Sall Time BKG BKG (Mtne Gross N s Net Gross Net Count Rate Technican

Unsat Pre Pos (mb) Counts CPM ( Cnts ICPM CotsI CPIM Cnts _LCPM MPam F-A Lm=__~ a____ te

, V D 3 .k-g.. 12-

-0

39,4( 3-3 3Xt\ 13A 346 L~3A 3301 1-1-S,. du ~

~1L V/0 :S7 .1.- 1 q 31 jL3Y2 p91 _UL _ 9~. 4

REMARKS:

NOTE: 1. By initiating this block. the technician Indicates that the instroent metes have been checked and are venfied to be cofecd.

SECTION2 Reviewed Date: By:0/7
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COUNT RATE DETECTOR RESPp NSE •ErT FORM
SECTION 1 (To be comnleted at Initial Re.eint Rp nrnn TactN Tgarhnirinn .Qinno•hmrme /)/i,

,q

Cl
CD
0

hO

(0
N).

INSTRUMENT & DETECTOR INFORMATION [7DETECTOR TOLERANCE VALUES It EFF SOURCE INFORMATION

Instrument Model No. 023Sb - I Cal Due Date Minus 10% Plus 10% Net EFF DTK ID / Serial No. Ic, q a 47
Instrument Serial No. /901eI79 ,- L1-, - 4(~ LJ0 41 Ce Z [ • I.• •lt, Certification Date q--1:5

Detector Model No. 43--S 5 Cal Due Date Operating Conditions: Nuclide 'T7"!, - qq•i'Normal 
n Abnormal0

D e te c to r S e rial N o . ) 5 -5 ý A, • ? -- l - ' 0 K orAltt u d er al A c tiv ity in d p m • l

D- Cable Length ft. 5 Temperature OF (Scpt) n d4p10

SECTION 1 Reviewed.By: 17-19yjlc Date: !K7 0Z./ 7 ""

SECTION 2 (To 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

Testm TCount I Count 2 Count 3 Net Tolernce Efficiency Performed by
Test Test Type Background DatsC (sc) (SCR2) (SCn CM Source Pass See Note 1

Count Gross Count
Sat/ Time BKG BKG Gross Net Gross Net Gross Net Rate Technician Date/Unsat Pre Post (rain) Counts CPM Cns CPM Cns CPM Cntsq CPM MNSCR Ps Fal EF(Name Pritd&Iiild Time

S~tV __ ID P,- I 2(jl 5'41 sito SgA4 4¶N1 Qci 63-33 6-145- v _ 
1*'4176 V.BaldhJt$VITV~ PICO.

' 5 qq ;0,T SLkj te 5&03 o55"5j 5 ý V'
REMA A1 IS: 'baldJlB" Ln I3•050'. •_--

S*T V/. /0 537-?( / L-a r •SM j• 321, m 1) 2 2.

'7 t~ ~ b( 6b1~¶'5141( 5,A~ 10 ' 5~5 A-304__1.CAi.f ~ijr

9~~& V _ lb .2Q 3A 501,5%q 63% 511-SIS 534 V _ 2l/o 7
ID_ ý/1 0 - .:50 1 S5 £'We 5156' 55q1D331 5U9 57? 5357 V' A2 V~adwlt/u jo

1b A_ q&) P 4( ý 153 673'3<. fI~ ~ ~_ .1.00 t3jdtii
REMARKS: /

*4*

NOTE: 1. By initialing this block, the t nica dic that the instrument par meters have Been checked and are verified to be correct.
SECTION 2 Reviewed By:/F=e Date: 14 -/4107

CP-INST-201 REV. 0 PAGE 26 OF 54



S
COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM

0O

0
(0-4CO

SECTION 2 (To be completed by RP Technican)
Instrument Model , Instrument Serial# De o CalDueDate , raetector Model##j .7

. .. .... ... . - ... .M l L

Source Count Data
Alarm {Toleranc

Alarm R~ ~~~Perfomed byTe~st Test Type Background Data Tcout 1 CouTl Cou 3

..... 
,, IM 

Not Sao Nt I .

e KG KG m Gross Net oss Net Gross Net CO t Dal

Unstj Pr. Post ( Counts CPU (mli) Cots cPu cnts C it , CP MNSCR e rmi

-~ - ,

__ " ID X43 -?9 1 5ý6. cft~3944 5i10 67 q ý _ f.?zadwiA'kB ZLj

3#r~7 /0 957'bz 'r k; V215Y7 S'7 W2SO VA( SW- I( _ _

___e- 10 ý95 M I 5£S3 lol %k5;A70 9 1 15545' S33 .4 V/ _______)_X_

REMAS.

IL NOM 1. By InitAling N~s blockc, the Iechnldan ncd that wth iiknn 5 meaks harve bee &tecd wd W am volified to be =sied.

SECTION 2 Reviewed BY ~K Date: ia/'iAt4o7

CP-INST-201 REV. 0 PAGE 27 OF 54



Energy Solutions
Instrument

(Alpha / Beta)

Daily Response
Checks

L2360

193667

43-68

PRi 19337
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COUNT RATE DETECTOR RESPONSE TEST FORM
S E C T I O 3 N I T , -k I. . I f - A - fa I • t - l , - ; n . . . . T # * T , k, ; - -. -C ; , - . ..f / ) " ; A , & 8l/ n f ) / t i U . .

II-

0,

10

VNSTUMEN DETE TO Q "IV U0 I .I SI " 11SCl~ U3*~4 IGLA rN fJA /I -p / . -I

INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES EFF J SOURCE INFORMATION

InslrumentModelNo. CalDueDate Minus 10% PIus10% Net EFF DTK I1/SerialNo. -( q -70

,lt,,m,,eleao. /q3ye7 - -o o7 f ! c (0.3 Certification Date o -7

Detector Model No. q Cal Due Date Operating Conditions: Nuclide ~ 2L
"kNormal 0 Abnormal Li Altitude ft.

Detector Serial No. bl Legh-A - I 0 Temperature _OF ActivityIn dpm

Co ~(Sdp)

SECTION 1 Reviewed By. Date:

SECTION 2 o be cmpleted byRP Tecician) Pto beginning, erfy the Instrument SNs listed above. IF the information above is incorrect. DO NOT CONTINUE.

Source Count Data

Cunt .I Count 2 Count 3 Me an Efficiency Performed by

Test Test Type Background Da L Co Net SR Source S NM I

Count GroaC Count

sat/ Time BKG BKG Gross Net Gross Net Gross Net Rat Technician Date/
Unsat Pe Post .(ni) Counts CPM Cnts CPM Cots .CPM Cnts ICPM I.MNSCR Pass ,Fail -F ... I (Narne Printed & WOW Time

Sg-r v __ ___Z 1/14 1113 ilqg flq7 /.20A 1ao ) 1)19• _"__.__ ._, 706

__V -1 D ~A5 1154 110q2 L16gtI1W4 1*e~ 1?,1 __ _ e07 ____d1V1V q-

toq io3 0312)10 /j7 1113.11

S4- V I) /Q R. ~~/ 4 o /2(4 I4~ 1-n ~ .9167 VLL~m-hB `r2 0R3MAR K LOS
• LJ3o

,.C4 1 ~ ~ I( l io(12i, 1 1T ~ ~ o_

NOTE: I1- By initialing this block, theth instrument pa__ ateters; 1ave been cteckeo ano are venfleo [ooe coffee;

SECTION 2 Reviewed By:- 7 Date: /-
Th -rý W-6~a kr(-ufe-6 Stv!,5' an 11126107 Ad 1iteve'f&C 6L /'10-(45ft 10ctlre CLkct (4 hl

CP-INST-201 REV. 0 PAGE 26 OF 54



I 0
COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORM

SECTION 2 TA hA ~mn)Atnd hv RP Techni6an~

Instrument Model jq,., (' Instrument Serial# (3 • .7 CalDueDate g'-j5"--g DetectorModel# /3-• S IDetector Serial #t II337j Source Serial # 1/ 9764-/

Source Count Data
Toleranc

Alarm. a Con- ord2Cu Performed by
Test Test Type Background Data Count scounee Note I

GosCount Source •
Count Tross Count Rate

Sa~t/ Tit • BKG Gross Not Gross Net Gross Net Ted7]a."ta Data,Unset Pr Postl Counts CPU (mnI) CGs CPU Cots CPM Cnts CPM MNSR I e tIA A _____ ___

'I Pre I p= ,,e

1z nI1 I /mil Ii~I'l-qq qq 1 Iy /) 1It1 /obi, -00 v.40;-
llii

0
(0
M

". q '- 1D "" ' 1868 " " 1 " .... 15- - -- / . .

- L 23-)s D. 01I*2 27 /' .-/ Ii 1s-/0S)at- 0 /1 1u OA I 111( 1 3A 1o 01 1e7 )A 1.2-7 /I/ ,> .(1 V JVdu?) o -1-7l__ _o

210-3-0! AI / 61 I~i /22.,2o/?. 1091 0372 lg)[ /47fg lq I_ n

.. ........... .....

REMRK"S:

NOTE: 1. By Instaling this block, the technician indli /s that v parees ave been heolked are v5ý -)

SECTION 2 Reviewed B

Afhl(k_ CP-INST-201 REV. 0 PAGE 27 OF 54



COUNT RATE DETECTOR RESPNEETSFOEMSECTION 1 (To be comnpleted a•t Initial Rpeceint Res ",nnq Toctl T ,Cn";~ _• nnt '"d- I}••, k t]Iv.
fl~d~*

0)(01

0,

INSTRUMENT & DETECTOR INFORMATION 11 DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION

instrument Model No. (p,2") Cal Due Date Minus 10% Plus 10% Net EFF DTKID Seral No. /•9-0V7
instrumentSerialo (No 3(&7 S 7 Y-tS-Tc 39q -7  1L985s iJgq,./0 CertificationDate z

Detector Model No. 43 -(gB Cal Due Date Operating Conditions: Nuclide -e -
at"Normal 0 Abnormal 0 Altitude ft -

Deector Serial No. K ,q Cable Length c25 ft. 0 Temperature OF Activity In dpm -

SECTION 1 Reviewed By . Date: fI'l'/,, 07
SECTION 2 ( co ted by RP Technician) P to beginning. verify the Instrument SNs listed above. IF the information above is incorrect, DO NOT CONTINUE.

Source Count Data

Alarm Count 1 CountC2o3 Net Tolerance Efficiency Perofomed byTest Test Type Background Data NSource Toler an

_. __ Count Gross Count
sat/ Time BKG 8KG Gross Net Gross Net Gross Net Rate Technician Date/Unsat Pro post (ffd) Counts CPM Cnts ICPM Cnts CPM Cnts CPM MNSCR Pas Frag EIFF (Name pdnw~ &- • 'rime

S411 4 S 4V 441 453 4.
Sa+j I lb t314 139j 4M_ ___9 ___1 ___ý _-__ q650 1____ .__

34tI/_o_'y_ ___ 43ý 16,2ý q3W -~5, 4393 /___

S4 cID ~ 1(q 6 /1 'V74, 5DS13 Y%57i ~1 4/5-'n -wa? __,7 /IJQI 1a

REMARKS.?) Yc*r q AdA ~ e-

NOTE: 1. By initialing this block, the ttat the instrument P jme ers have been checked and are venrieo 0obe correct.
SECTION 2 Reviewed By: e"A L. L Date:8t. 4L-

CP-INST-201 REV. 0 PAGE 26 OF 54



COUNT RATE DETECTOR RESPONSE TEST CONTINUATION FORMI

C-n
0(0

SECTION 2 (To be completed by RP Technician)

Instrument Model .23kc. InstrumentSeat Seri # 7 7 Cal Due DateS-j5--Dg Detector Model # etector Seral #//q 7 SourceeSetial # ,

Source Count Data
Tolerant:

Alarm e -Performed by

Test Test Type Background Data Count I count 2 Count ISM1 SSeR2) P ee Note b

__ II' i mI1 = -[ Mean Not I9b~I _ _

Co Gross Count source

SaL "J m BKG gKG T Gros Net Gross Net G UNSCo Rat TedNiean DJ e

Unsat Pre Post tni,i Counts CPM Cnts C nts CPM Cnts ICPM NSCR Eff Pas FaC ft- , b=t 9 Tome

' "7 V4--"919 Y&57 V2 - -P -A f e -

___- V ID p Sg tG a1 I 40(f '9so• 5-sqq q41 •, q(01(, q 3g' - . a,,- .,

A... V/ 1 /0 11&4 21 VVE., " Y/Z-V W3fo -1 q.11 2,

)( 1 1, 13-7 1 46.31 4 4 jqsnIq40 q173a q5q5- 45 1r s7 jvdj I --
SO*A 6lt,!5 151 1 Lf~i4 q JL4(&o3 qqL 4jt4(~c)t Lq5q5,4• k 19.5_

REMARKS:

NOTE: 1. By Initiating this block, the technician Indicates that the Kos ! t .arneter•, have been checked and are veified to be colTec..

SECTION 2 Reviewed By:r 'ns- X4 Date: /n# h6/ L

CP-INST-201 REV. 0 PAGE 27 OF 54



i S
COUNT RATE DETECTOR RESP0SE TEST FOSECTION 1 (To b e tomn let~rd at Initial RAr~int R~nrnn_ T •_t\ T ==r hnig-i~ ~n t.•il~ ,r== '•"/ - 7T_7 N

0)0)
0
-4O
Co

INSTRUMENT & DETECTOR INFORMATION II DETECTOR TOLERANCE VALUES EF F SOURCE INFORMATION
Instrument Model No. 2_3 f, C, Cal Due Date Minus 10% Plus 10% Net EFF DTK ID / Serial No. /•2 1f-,q7
Instrument Serial No. / (3 ,7, • 3 75" ' 5"-'t( /7. Certification Date

Detector Model No. 4 , t Cal Due Date Operating Conditions: Nuclide "7;-
Ae Normal O Abnormal

Detector Serial No. Altitude ft. Activity in dpm
/_______/0 /I3 _ OCable Length... , 0 Temperature OF (Sdm)

SECTION 1 Reviewed By: 7; f. r 'F= Date: Y

SECTION 2 (To 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
Alarm II B 1 1 ~Mean . IPromdb

Alarm Count I Count 2 Count 3 Net Tolerance Efficiency Performed by,, Test Test Type Background Data (S R11) (SCR2) NeCt3 Source See Note 1

Count Gross Count
Sat/ Time BKG BKG Gross Net Gross Net Gross Net Rate Technician Date/Unsat Pre Post (rrn) Counts CPM C nits CPM Cnts CPM Cnts CP MNSCR (as Fi F Name Printed & initiaied) Time

10 __ / t) 03 1113 q043 £YY5- Y/317 'fill Y64 Y1'/74, 17, __ / 7 0c" kavi AC
D, / 19 R"A Alf,3 RK17 S't" , YI44 ,1M /7.2 Yo A44ge

REMARKS

NOTE: 1. By initialing this block, the techucia tet the instrument parameters hav been checked and are verified to be correct.
SECTION 2 Reviewed By: .F. Date: itL•a ff

CP-INST-201 REV. 0 PAGE 26 OF 54



Energy Solutions
Instrument

(Alpha / Beta)

Daily Response
Checks

L2360
164680

43-37
092765
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COUNT RATE DETECTOR RESPONSE TkSr" FORM
SEFCTION J'[T(Tn kt -mIjtad at Initial PRecei t Po-- nnn T~ctN 'Technician Si na~ture: 1Ji. IA~f~4; Date: //-a(, ) -7

co
0C.0

N)

I-)

[ INSTRUMENT & DETECTOR INFORMATION DETECTOR TOLERANCE VALUES (j EFF ~{ SOURCE INFORMATION

Instrument Model No. C3L12 Cal Due Date Minus 10% Plus 10% Net EFF DTK ID, Serial No. 11q704

InstrumentSerialNo. /(q(g /--05--0 l/!/ / 9, q.-/ Certification Date 1(-1

Detector Model No. L3-"31 Cal Due Date Operating Conditions: Nuclide -7 , 3s 20
' Normal 0 Abnormal 0 Altitude ft.

Detector Serial No. a_. -Cable Length <5 ft. 0 Temperature OF Activity In dpm,

04 ;ý 7475 i.-C)g (', 90
SECTION 1 Reviewed By: Date: 1/7:/0-7

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

Source Count Data

Alarm Count I Count 2 Count 3 Net Tolerance Efficiency Sertoted by
Test Test Type Background Data s(SCRJ) (SCR31 • Source ...

count Gross Count

Sat/ Time BKG BKG ross GrosGross Net Gross Net Rate Technician Date/

Unsat Pr Post (min) Counts CPM Cnts I CPM Cs Cnts CPM MNSCR Pass Fail EFF. aName Prnted & Nutaied) Tame

3_ _ v ;q- 0 r LoI4 /6- I'ia23 iqZT7611175 I7qth (?-'7 __1~kr '/.6- / ,7.0
s, -/Z L40 4.0 (7•L tff(1 IqtoI I q51 f& 7 83 1M IQI V __., ,, V -ba.lw'irt, ,,/ j1>

V_ /0 5. 3'D 0701. iiq3'j 2 3y /3 ý 3 )) V5ol 0' ~ >CA( _ - 'sA P

A0/0 /'0 22pijraO4L,4~~ q~gg~ 5_0 5e5-~ bSjAQ&,

/2 - -I

ILI

REMARKS:#I~j V1V1 ýb rmIAlý

0*4

NOTE: 1. Biy initiling this blockc. ane ¶t 9 pt thi)iae insuumenlpane have been v-AIfdv-AUto be correct
SECTIO5 2 Reviewed B 7y:_'nr47 '. Date: ..... L
/• 'l?... s -- q•"(• aOY i'• 0) V8 1, 1" 4J .... 5

TP . W5'/&O- INas r EV.0 PAGE 264OF
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COUNT RATE DETECTOR RESPONSE TET FORM
SECTION 1 "(Tn h•. rnmnl•.tnrd nt InitinI PR•..int Rr~qnnnie• Tr.•t, Terhnir:inn Siinnntiurp /.)I#k,i /j//i 4 9iu, Date:

0')
(0

(0
()

INSTRUMENT & DETECTOR INFORMATIONIj DETECTOR TOLERANCE VALUES EFF SOURCE INFORMATION

Instrument Model No. P 3 " Cal Due Date Minus 10% Plus 10% Net EFF DTK ID / Serial No.

Instrument Serial No. qb,0s) lI-(5-Oo' 3 55'-7 ISq 1 _ .o Certification Date 1/4--q-7

Detector Model No. q 3-3 7 Cal Due Date Operating Conditions: Nuclide -q
gNormal 0 Abnormal L- Altitude ft.

Detector Serial No. &CableLenigth 5 ft. 0 Temperature OF Activity lindpm,

_______ 04~7' 0l1C (Sdp.~) LjY
SECTION 1 ReviewedBy: _ _ _ _ _ _ _ Date: it =.24 07

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

Source Count Data

Al on 1 on ~Mean Promdb
TTaar Count I  Count 2 Count 3 Net Tolerance Efficiency Peotied by

Test Test Type Background Data -SC -e ToRla Source

Count Gross Count

Sat j Time BKG BKG Gross Net Gross Net Gross Net Rate Technician Date/

Unsat Pre Post (n•) Counts CPM Cnts CPM Cnts CPM Cnts CPM MNSCR Pass Fail EFF {Name nvse & inTe) Time

eJ~ Vq -b~ 1 41(9 480 3fI1 Jq40 37& I( i6Y 3313S9V V.jU_ I_ J)2¶1> 4

.. 30) A( i q14', I3m

Sadj- v 11) file 6-1l Ybj __ K3W5-A e si

5W-17 /D S233 61,3 qtq6& 5__, VA 3U6 ____

kREMARKS: 4100 r rc 5ijtr_ 11 l~a R*qse ý

NOE:1.Byintilig hi boc, he~ l~ istuen praetrs1aQ ee ce[u iu-i v,1-uou'

NOTE: 1. By initialing this block. the t~nicjog i~c • t the instrument pa been checked and are ve,,,,ed W correct.
SECTION 2 Reviewed By:E - Dat: J rDate:

Source-0Che(, Per-fo t o,-A L- I-N- 2 a 0- Per-. 0wd Pau( 261 OF V 54-q-07
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Energy Solutions
Instruments,

(Gamma)
Daily Response

Checks

L2350-1

98638 / 126172

44-10

012269 / 211680
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SECTION 2 (To be completed by RP Technician). Prior to bgnnine the Instrument SNs listed above.

0"-h

Co

A J I r A I a llM IS O LM T D ICDc'o M @ : -

Ic *.~-k .. b,., VKMAT EYV.ITMI 1=

ji

Alarm Position I2• Position 2 P osition 3 by

Test Test Type Contact Connchts 
@18Inches See NOW I

Time Gross 
Tehnlcnk n

sa t 5KG BKG Gross Net Gross Net Gross Net *w Rbft & WUOa , DateW

Unsat Pre Post (min) Counts CPM Counts CPM Counts CPM Counts CPM Pass Fail "Tih.e
..-. - - _ _ _- -_"-_

5's CP*" P#-t~/ii oq if2'~~2_ _~~OV ..... .
.i I -l 7004 1 -

- /j

11701( 4 -210- /0f 9P1V6q 20.53 1 &1Z4 6 j-799ýV-O72Z;.
,__"_:If 

_105 

g-_ 
-

I"S. 

.,,, 
. - -

-2-W4&k ValI 22•1-'

NOTE 1: By initialing this block. the nir n ýindicates tatjh mstrumenl parameters nave r Iuu bUe U ano ,Ue.

SECTION 2 Reviewed BY: Date: I

CP-INST-201 REV. 0 PAGE 18 OF 54



n
GAMMA DETECTOR RESPONSE TEST CONTINUATION FORM

--4

0

CIO

SECTION 2 To be completed b RP Technician

Instrumenl Model .s" i - Instrument Serial # * 3 Cal Due Date Detector Model # L4 -ID Detector Se(ial # / A 41 Source Serial #1/,I1

Source Count Data

ATers TsTe aionaa Position 2 Position 3 Tolerance Performed by
Tes P 1 P t 2 Positiont Test Type Background Data a C oCt @ _ Inches @ 18 inches See Note I

Count Gross m"Count Te

., IaI Time BKG BKG ?lme Gross Net Gross Net Gross Net Pas Fail Technician Datel
.,Urnsat Pre Post ran) Counts CPM (mi) Cnts CPM A.o, nts CPM Cnts CPM s (Narne PrlntOe & InUSI,) Time

X__ 66W _____ Z0326 7_____ ý7 Z6y Y / "06 Vol

r•.'L .b" a4 /,• a5:3 7~q" - 'r;y~ ,,xw& o Ad* ig,l' Y''' 7-,/! v/ D. re ,•--

.v/ 5" 12&r,? ,// .,. .. 0,52- (57t21 2o3,0 1?71 779S ZZrZ V , , __, 5 6

___ __/ ~ 2Y~am 8 r2~tr £sS 6 Zo3~sgr11 AIV/5~ft,6 Q V-
r - ,.139 227, 2 "22 S2/O •0LEL z3z/ ,, 14&e ,, & ,/. .,

- /2-1I~ -1 7 JS J S-2360 2017'3 17972w YS73 22ZZ &-'ad
q41 Xi ..C /.V-,•,?¢4 .42/1, L.. .'/sat,3 '9kT5; /"/€1 9.f7Co ,/95 v/ f././..Y8 ,,,
C4,T v/ < ,/Rv/7 2215 .or/i'7 1.oo19 zs,,o ,'•7 Vs"/• Z'•.2- V, D.__,__ V-

REMARKS:.

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

SECTION 2 Reviewed By: 4 6Ltf57 Date: I /H"//0-7

CP-INST-201 REV. 0 PAGE 19 OF 54



KW 0
GAMMA DETECTOR RESPONSE TEST FORM

SFCTIAM I ITi, h~ enmril~1r~ti at Inilial Rpc~int

-4
w
0

INSTRUMENT & DETECTOR jlACCEPTABLE INSTRUMENT RESPONSE RANGES 1!SOURCE INFORMATION

,NE"RMATION Geometry .Minus 20 %Net Counts Plus 20 %Net Counts I/D No- , / 7

fInstrument Model Cal Due Date Position 1 Certificate Date

Instrument Position 2 1u 0s-

Serial Number .. _ 

.. ...
nces 1139 Nude ( 1-3-7

Detector Model 10 Cal Due Date Position 3 / 1n3z lNumber . -44 -10O Ig0- 18 Inches ........

Detector Serial ?1 O fperating Condlitions: )l(NomaI 0 Abnormal: I) Altlubde _ft.

t~jt~ IJ e b0 o5V Cable Len~gthi -10 epe-(w____

SECTION I ReVived By-.4a " Date: 1. / 7 - -

SECTION 2 (To be completed by RP Technician). Prior to beginning, very the Instrument SNs listed above. .

IF Vt* above information is bionixed. D0 NOT CONTINUE. ACTUAL INSTRUMENT RESPONSE -. .......

Alarm Position I Position 2' Position 3 Perforned by

T5Kest 5KTeGst court g NContact .6 Inhes 0b is Inches Pee"

Time Gross Technician

,•a,/ 8KG 8KG Gross Net Gross Net IGross Net Pas ail kwtfkdm•& I,•1 Dater

Unsat Pre Post (min) Counts CPM c~nts CPM Counts CPM Counts CPM Pass FilTm

/ 4i~?•I~z9 ~ I2 2A 63 Q 27 it, -15

V 5 H~3 ~'k1~ AM_ 1039 2O4 gV-/ _ ~Z~

__ 

-5/YP 2O~ rr'vz g g V/ _

i1 ,ii 

e

57. WI.,D.. 
• .4 

26 " 1-,r-,

___ _ V ~ ((1w i -7S 7 ~1o2~ it _ _

t~4-~( ~ t T e~ 0$ L. ~ pevýSc'5p r?0%jr E y

Z-d V '11 1. .. ...- ~s. ~ ,~-a1rni vrfidI eoad

NOTE 1: By initialing Ithis block. the techn pjI~ ?uL iy Mum ~ -.- * - - -

- SECT ION 2 Reviewed BY:P" Date: i///27/0

CP-INST-201 REV. 0 PAGE 18 OF 54



Energy Solutions

L 2929
102001 / PR103276

Daily Response
Checks

2007
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S
Technician: Vcky Baldwin Reviewer.

Date: 121412007

I I d CountI

Meter Soinal # Probe # , Range Acceptable 28380 Background Time (min) Corrected Background Cal Due Status Efficiency Notes
2929 beta 102001 PR103276 27855 tol 287141 Cm Yes 28544 850 20 43 9/2112008 in Service Ste) ,(., I C•-.
2929 alpha 102001 PR103276 28464 1tol 29161 m Yes 28611 16 20 0.8 9/21/2008 In Service ftf% 13,* 1•A71o0

Note: All source checks are 5 minutes In length

"-,4ul1
0

120407



Technician: Vicky Baldwin Reviewer

Date: 1213/2007

Backgroun
Source d Count

Meter Serial# Probe # Range Acceptable Check(ccpm) Background Time (min) Corrected Background Cal Due Status Efficiency Notes
2929 beta 102001 PR103276 278551tol 287141 c.m Yes 28380 801 20 40 9/21/2008 InService 464% ,O ,C

12929 alpha 1102•0011 PR1 0327612 28 tol 291611 [ pm Yes 28553 13 20 0.7 9/21/2008 In Service 2.."% V),o Qm2 7

Note: All source checks are 8 minutes In length

-4
0
--- ,

CD

120307



S

Reviewer. 9Technician: Vicky Baldwin

Date: 1211/2007-
/

Backgroun
Source d Count

Meter Serial # Probe # Range Acceptable Check(ccpm) Background Time (min) Corrected Background Cal Due Status Efficiency Notes
2929 beta 102001 PR103276 27855 to 287141 cpm Yes 28654 914 20 46 9/21/2008 in Service 82.G6 ,0,2

2929 alpha 102001 PR1032761284641tol 291611 cpm Yes 28999 4 20 0.2 9/21/2008 in Service 1 -2 o 3010-•
.2/(to/d pNote: All source checks are 5 minutes In length

-4
-4
0

-h

CD

120107



Technician: S.Holliday Reviewer- -7____________

Date: 11/3012007

Backgroun""Source ru d Count •2(,.0
Meter Serial # Probe # Range Acceptable Check(ccpm) Background Time (rin) Corrected Background Cal Due Status Efficiency Notes

2929 betaW 102001 PR103276 278551to 287141 Cm Yes 27910 832 20 42 9/21/2008 in Service 32: ,0
2929 alpha 102001 PR103276 28464 1to 29161 cpm Yes 28480 12 20 0.6 9121/2008 in Service .,/O%

Note: All source checks are 8 minutes In length 
Q-s 0

0"-h

(0r%3

113007



Technician: 11/29/2007

Date: 11U29/2007

Reviewer:

Note: All source checks are a minutes In length

-4,
(0

N,

112907



Technician: Sandra Holiday Reviewer~

Date: 11/2112007

Backgd5 Source Count
Meter Serial # Probe # Rane Acceptable Check(ccpm) Background Time (min) Corrected Background Cal Due Status Efficiency Notes2929 beta 102001 PR103276 27855 to 287141 cpm Yes 28372 1160 20 58 9/21/2008 in Service -2 0 .. r62929 alpha 102001 PR103276 28,641tol2916l cpm Yes 1 28571 14 20 0.7 9/21/2008 inService 26,O0"-
Note: All source checks are 5 minutes In length"/1/0/

00Co

0
-- h

(DN)

112807



(

Technician: Vicky Baldwin

Date: 11/27/2007

Reviewer 'r

BaSdcrd
Source Count

meter Serial # Probe # Range Acceptable Check(cpm) Background Time (min) Corrected Background Cal Due Status Efficiency Notes
2929 beta- 1102001 PR103276 27855Itol287141 cpm Yes 27931 862 20 43 9/21/2008 In Service -1 2A 0( .

.2929 alpha, 102001 PR103276 28464 to 29161 cpm Yes 28556 24 20 1.2 9/2112008 InService 2&0 j 3i'0 oC,.---

Note: All source checks are 5 minutes In length

co
0,
-- h

Co(0

xi

112707



Ludlum Model 2929 Daily Usage Sheet
Form CP-IN-WI-234-F2

Rev. 11

P'.Date: 101-AI-0]
\

Background MDCR MDA

Beta/Gamma 85/ 1 '; di
Alpha 5,o8c t 8_CA_______ ý

D \ e: __________

Background MDCR MA

Beta/Gan ha

Alpha

Date:

ckground MDCR MDA

Beta/Gamma Z

I Alpha
ill.

Date:

Background MDCR MDA

Beta/Gamma

Alpha

Date: y "__ _

, Backgr'qdd MDCR ',, MDA

Beta/Gamma

Alpha

Date:_____

[ Background MDCR MDA

kBeta(914=
mum - 4

F Alpha

P08u1 pt
Electronic documents, once printed, ame uncontrolled and may become outdated. Refer to the intraweb or the document control authority for the current revision.



Ludlum Model 2929 Daily Usage Sheet

O Date: --

Form CP-IN-WI-234-F2
Rev. I

Background MDCR M)DA

Beta/Gamma W f' 4 qlp ¢lLq.4m q.7Y7cm
Alpha 6g _ _/_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Date: _iwecI4d oi_

Background MDCR MDA

Beta/Gamma MOO/ 4  S.w _ __ _ -

A lpha _ _ 1 ,__ _ ,_• _ _.._ _ _ -4'L -', ' 17. 4•pv •

Date: !_- _-_ 6-1

Background MDCR MDA

SBeta/Gamma 1 1I 2A/ 5(0.1 c••, i• ~ •Ib~ a

k Alpha 1 l 015 K to q) 6.71 iW Ic-q '
i I

r . I I

Date: 11 -30- 0
Background MDCR MDA

Beta/Gamma ______ .____ o2 4.S-. ' ll.IdfWx
Alpha ]9- / -

Date: a"-vo

Backgroundp 1 - MDCR MDA

Beta/Gamma ). q / I ___,__- ____, ito'f- d
Alpha '4 / o ac, _______________ It3, cb A

Date: I•-3-01

Background MDCR MDA

Beta/Gamma 801 / A i2V)WM I
. Alpha I1 / o ."cnm I1.% ~

_______________________ - I

Page 1 of I
Electronic documents, once printed, are uncontrolled and may become out"di9eZ2 o the intraweb or the document control authority for the current revision.



Date: 12-04-07
I Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

= 16 8 Background Counts
t. = .20 20 Background Count Time (min)

RB = 0.8 42.5 Background Count Rate (cpm)
t. = . 1 .1 Sample Count Time (min)

0.32 0.26 Instrument Efficiency (cld)

Es = • •eA.'A Surface Efficiency (c/d)
0.32 0.26 Total Efficiency (c/d)

;: j
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0 Date: 12-03-07
I Equation 7.6.1 & 7.6.2 of CP-IN-WI-234, Rev. 3

CS = ...... ' •''• /".... .... • •I: " Background Counts
tb = :2 ,0 ... T ::20••.... Background Count Time (min)

R = 0.65 r 40.05 Background Count Rate (cpm)
t. .. Sample Count Time (min)

'( q . 0.32 0.26. Instrument Efficiency (cld)

S.= Nd. -4O NA - /c 1.00 A Surface Efficiency (cld)

,=1 0.32 0.26 Tatnl Ffficipncv (r./d'I

0

I MDC.=1 5.5 I 24.1
MDA = 17.3 94.6

)mI
I

Name:
SR Eng~inee.

Date:
Date:

/1 -3-o7
12 1 R /0 -7
~I ~Li1O8
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MDCR and MDA for:Ludlurii2926 d''

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

Ba 4%":"' :: :• "• : !:94:".. :i •:" Background Counts

th = ... ..20 ". .•' :26t:• . .Background Count Time (min)

R__ = 0.2 45.7 Background Count Rate (cpm)

t= 1 Sample Count Time (min)

0.32 0.26 Instrument Efficiency (cld)

Ss = 4-/M-. 64/,4 Surface Efficiency (cld)

0.32 0.26 Total Efficiency (cld)

MDCR = 4.3 25.6 cpm
MDA= 13.5 100.4 dpm-

Name:
SR Engi I

Date: /a -I1-07'____
Date: IZ IA O7
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I I - . 7 7 7 7 . .

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

I
"• C9 =12 832 Background Counts

tb = 20 . 20 Background Count Time (min)
_ R= 0.6 41.6 Background Count Rate (cpm)%= 1 1. Sample Count Time (min)

-sfi- 0202 Instrument Efficiency (c/d)
1k* 4•-.Q • V,1,- •"=4-- A N-/• M Iurface Efficiency (€/d)

•o=•= 0.32 0.26 ITotal Efficiency (€/d)

MDCR 5.4 24.5 cpm
MDA= 17 96.1 dpmI

Name:
SR Engineer o r

Date: /P-.3o-0d
Date: 1/- 3 --

6~4~Qd9(
i"-'

2J
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91
an MO3fr LuI- 29291'.* *

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

ini tIT s

Ret_ == 0.7520 ' 56.1 Background Count Rate (cpm)
.. 1. Sample Count Time (min)

-2 0.32 0.26 Instrument Efficiency (cld)

8.= Xfc- -1-00 N14 -4TM 4/ Surface Efficiency (cld)
o=t = 0.32 0.26 Total Efficiency (cld)

MDCR = 5.7 28.0 cpm
MDA= 17.9 109.9 dpm

Namme:
SIR Engi neee z"AxF ( .

Date:
Date:

I IG~ '~-O1
1//Z•/0"7

`7
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4 I ~~IC an 2 '.

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

•01-CO = :14:i• Background Counts
th = 20 i 2•0 ..... Background Count Time (min)

S R= 0.7A/ 58 Background Count Rate (cpm)

t= Sample Count Time (min)
_ r•t)= 0.32 0.26 Instrument Efficiency (cld)

= -/C5..- -4/ ft Vk Surface Efficiency (c/d)
0.32 0.26 Total Efficiency (cld)

MDCR = 5.6 28.4 cpm
MDA= 17.6 111.4 dpm

SR Engineer
Date:
Date: /

al.vle8
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MDC andM. f6 Lud0 6 . .

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

CB = 24 862 Background Counts
tb = 20 20 Background Count Time (min)

RB = 1.2 43.1 Background Count Rate (cpm)
S= I " Sample Count Time (min)

.4 ,/•)(Q=: 0.32 0.26 Instrument Efficiency (c/d)
Be= t2. • ,-//1,, lee 4-00,V- Surface Efficiency (cld)

= 0.32 0.26 Total Efficiency (c/d)

MDCR = 6.5 24.9 cpm
MDA = 20.4 97.7 dpm

Name:~
SR Engineer.-uu

Date:
Date: 1,,R 7/07

51/;Z x/a8

J
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INSTRUMENT RESPONSE RANGE CHECK

Meter Model t Ludium 2929
Meter Serial # 102001

Probe Model 1 43-10-1
Probe Serial/J PR103276

Date 11/26/2007

Tc-99
129647

Source Type
Source Serial #

instrument background (cpm) 43.0 215

location of source on the detector On Probe

Note: All source readings @ contact

5 minute
source reading
(net response)

1 27,997
2 28,133
3 28,111
4 28,444
5 28,403
6 28,034
7 28,257

•8 28,285
9 28,535

10 28,645
total 282,844

mean 28,284

(reading - mean)

-287
-151
-173
160
119

-250
-27
1

251
361

squared

82598.76
22921.96
30067.56
25472.16
14065.96
62700.16

750.76
0.36

62800.36
130032.36

total 431410.4

47934
sqrt. 219

total

total divide 9
sqrt.

upper range = mean +(1.96)(sqrt) =
lower range = mean - (1.96)(sqrt) =

Project Name: i JWr•' i o.
Location: Ff3t,.s, Ub
Name: di.

07-

28714
27855

Project Manager tlame: AV - FPRS Name: 2,JdJ EF t
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INSTRUMENT RESPONSE RANGE CHECK

Meter Model A Ludlum 2929
Meter Serial # 102001

Probe Model 1 43-10-1
ProbeSerialA PR103276

Date 11/26/2007

Th-230
119704

Source Type
Source Serial #

instrument background (cpm) 1.0 10

location of source on the detector On Probe

Note: All source readings @ contact

4$
.5 minute

source reading
(net response)

1 29,007
2 28,513
3 28,699
4 28,895
5 28,722
6 28,849
7 28,895
8 28,610
9 28,841

10 29,095
total 288,126

mean 28,813

(reading - mean)

194
-300
-114

82
-91
36
82

-203
28

282

squared

37791.36
89760.16
12904.96
6789.76
8208.36
1324.96
6789.76

41046.76
806.56

79749.76
total 285172.4

31686
sqrt. 178

total

total divide 9
sqrL

upper range = mean +(1.96)(sqrt) =
lower range mean - (1.96)(sqrt) =

Project Name: -
Location: ftfus, AtO
Name: &V44,;

29161
28464

Project Managerkklmpe: 1V L1
PRS Name: /V- ,•-•C-7.-

92 of 92


