8.0

8.1

QA/QC PROGRAM
PROGRAM DESCRIPTION

The Offsite Dose Calculation Manual (ODCM), Part 1, Section 5.3 requires that the licensee
participate in an Interlaboratory Comparison Program. The Interlaboratory Comparison
Program shall include sample media for which samples are routinely collected and for which
comparison samples are commercially available. Participation in an Interlaboratory
Comparison Program ensures that independent checks on the precision and accuracy of the
measurement of radioactive material in the environmental samples are performed as part of
the Quality Assurance Program for environmental monitoring. To fulfill the requirement for
an Interlaboratory Comparison Program, the JAF Environmental Laboratory has engaged
the services of two independent laboratories to provide quality assurance comparison
samples. The two laboratories are Analytics, Incorporated in Atlanta, Georgia and the U.S.
Department of Commerce’s National Institute of Standards and Technology (NIST) in
Gaithersburg, Maryland.

Analytics supplies sample media as blind sample spikes, which contain certified levels of
radioactivity unknown to the analysis laboratory. These samples are prepared and
analyzed by the JAF Environmental Laboratory using standard laboratory procedures.
Analytics issues a statistical summary report of the results. The JAF Environmental
Laboratory uses predetermined acceptance criteria methodology for evaluating the
laboratory’s performance.

In addition to the Analytics Program, the JAF Environmental Laboratory participates in
the NEI/NIST Measurement Assurance Program. In 1987, the nuclear industry
established a Measurement Assurance Program at the National Bureau of Standards (now
the National Institute of Standards and Technology) to provide sponsoring nuclear
utilities an independent verification, traceable to NIST, of their capability to make
accurate measurements of radioactivity, as described in NRC Regulatory Guide 4.15.
The program includes distribution to sponsoring utilities. The samples are prepared by
NIST to present specific challenges to participating laboratories. NIST supplies sample
media as blind sample spikes. These samples are prepared and analyzed by the JAF
Environmental Laboratory and the results are submitted to the Entergy Nuclear
representative for evaluating the laboratory’s performance. The performance results
along with the NIST Report of Test (certifies what activities are present in the sample) are
forwarded to the laboratory.

The JAF Environmental Laboratory also analyzes laboratory blanks. The analysis of
laboratory blanks provides a means to detect and measure radioactive contamination of
analytical samples. The analysis of analytical blanks also provides information on the
adequacy of background subtraction. Laboratory blank results are analyzed using control
charts.

8-1



8.2

83

8.3.1

PROGRAM SCHEDULE
SAMPLE LABORATORY SAMPLE PROVIDER | SAMPLE PROVIDER
MEDIA ANALYSIS ANALYTICS NIST
Water Gross Beta 1
Water Tritium 3
Water I-131 4
Water Mixed Gamma 4 1
Air Gross Beta 3
Air I-131 4
Air Mixed Gamma 2 1
Milk I-131 3
Milk Mixed Gamma 3
Soil Mixed Gamma 1
Vegetation Mixed Gamma 2
TOTAL SAMPLE INVENTORY 30 2

ACCEPTANCE CRITERIA

Each sample result is evaluated to determine the accuracy and precision of the laboratory’s
analysis result. The sample evaluation method is discussed below.

SAMPLE RESULTS EVALUATION

Samples provided by Analytics and NIST are evaluated using what is specified as the NRC
method. This method is based on the calculation of the ratio of results reported by the
participating laboratory (QC result) to the Vendor Laboratory Known value (reference

result).




An Environmental Laboratory analytical result is evaluated using the following calculation:
The value for the error resolution is calculated.

The error resolution = Reference Result
Reference Results Error (1 sigma)

Using the appropriate row under the Error Resolution column in Table 8.3.1 below, a
corresponding Ratio of Agreement interval is given.

The value for the ratio is then calculated.

Ratio = QC Result
of Agreement Reference Result

If the value falls within the agreement interval, the result is acceptable.

TABLE 8.3.1
ERROR RESOLUTION RATIO OF AGREEMENT
<4 No Comparison
4t07 0.5t02.0
8to 15 0.6 to 1.66
16 to 50 0.75to 1.33
51 to 200 0.8to 1.25
>200 0.85t0 1.18

This acceptance test is generally referred to as the “NRC” method. The acceptance criteria
is contained in Procedure EN-CY-102. The NRC method generally results in an acceptance
range of approximately + 25% of the Known value when applied to sample results from the
Analytics and NIST Interlaboratory Comparison Program. This method is used as the
procedurally required assessment method and requires the generation of a deviation from
QA/QC program report when results are unacceptable.
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8.4

8.4.1

84.2

PROGRAM RESULTS SUMMARY
The Interlaboratory Comparison Program numerical results are provided on Table 8-1.
ANALYTICS QA SAMPLES RESULTS

Thirty QA blind spike samples were analyzed as part of Analytics 2007 Interlaboratory
Comparison Program. The following sample media were evaluated as part of the
comparison program.

e Air Charcoal Cartridge: 1-131

e Air Particulate Filter: Mixed Gamma Emitters, Gross Beta
e  Water: I-131, Mixed Gamma Emitters, Tritium, Gross Beta
e Soil: Mixed Gamma Emitters

e Milk: I-131, Mixed Gamma Emitters

e Vegetation: Mixed Gamma Emitters

The JAF Environmental Laboratory performed 126 individual analyses on the 30 QA
samples. Of the 126 analyses performed, 126 were in agreement using the NRC acceptance
criteria for a 100% agreement ratio.

There were no non-conformities in the 2007 program.

NIST QA SAMPLES RESULTS

In 2007, JAF Environmental Laboratory participated in the NEI/NIST Measurement
Assurance Program. Two QA blind spike samples were analyzed. The following sample

media were evaluated as part of the comparison program.

e  Air Particulate Filter: Mixed Gamma Emitters
e  Water: Mixed Gamma Emitters

The JAF Environmental Laboratory performed 8 individual analyses on the two QA
samples. Of the 8§ analyses performed, 8 were in agreement using the NRC acceptance

criteria for a 100% agreement ratio.

There were no non-conformities in the 2007 program.
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8.4.3 NUMERICAL RESULTS TABLES

TABLE 8-1

INTERLABORATORY INTERCOMPARISON PROGRAM

Gross Beta Analysis of Air Particulate Filter

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE IDNO. | MEDIUM | ANALYSIS pCi 1 sigma pCi+2 sigma  [RATIO (1)

06/14/2007 | E5352-05 |  Filter 783+ 22
GROSS BETA 06 £ 23 728 + 243 | 107 A

766 + 22

Mean = 78.2 + 1.3

06/14/2007 | E5346-09 | Filter 780 = 22
GROSS BETA 80 = 23 750 + 3 107 A

800 + 23

Mean = 80.0 + 1.3

12/06/2007 | E5767-05 |  Filter 766  + 22
GROSS BETA 822+ 23 738 + 246 | 106 A

768 + 22

Mean = 78.5 + 1.3

(1) Ratio = Reported/Analytics.

* Sample provided by Analytics, Inc.
A=Acceptable

U=Unacceptable
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TABLE 8-1 (Continued)
Tritium Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
3/22/2007 E5331-05 Water H-3 5510 177
3384 179 5010 + 167 1.10 A
5490 178
Mean = 5528 + 103
12/6/2007 E5542-09 Water H-3 9671 + 208
9901 + 210 9000 + 300 1.09 A
Mean = 9786 + 148
12/6/2007 E5543-09 Water H-3 9684 + 209
9843 + 210 9000 + 300 1.08 A
Mean = 9764 + 148

(1) Ratio = Reported/Analytics.

* Sample provided by Analytics, Inc.
A=Acceptable

U=Unacceptable
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TABLE 8-1 (Continued)
Gross Beta Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS pCi/liter 1 sigma pCi/liter +2 sigma [RATIO (1)
11/09/2007 | A21998-05 Water 9.11E+05 £ 1.50E+04
8.95E+05 1.49E+04

GROSS BETA 9.30E+05 + 5.58E+04| 0.97 A

+
8.91E+05 + 1.48E+04
Mean= 8.99E+05 =+ 8.60E+03

(1) Ratio = Reported/Analytics.

* Sample provided by Analytics, Inc.
A=Acceptable

U=Unacceptable

8-7




TABLE 8-1 (Continued)
I-131 Gamma Analysis of Air Charcoal

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS pCi £1 sigma pCi £2 sigma RATIO (1)

ES315-09 | 3/222007 |  Air 668 £ 446

69.8 = 455
1131 617 = 399 | 700 + 23 |097 A

727 o+ 52

Mean= 678 & 229

ES355-05 | 6/142007 |  Air 727+ 422
1-131 T 309 00 4 263 099 A

83.0 + 416

Mean = 78.5 + 2.60

ES466-05 | 9/132007 |  Air 744+ 346
1-131 5.7 % 392 1606 + 232 |098 A

645 = 313

Mean = 68.2 + 2.03

ES446-09 | 9/132007 |  Air 678 = 334
1131 18 = 327 g00 & 2 093 A

663  + 3.8

Mean = 65.3 + 1.88

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.

A=Acceptable

U=Unacceptable

8-8




TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
4/18/2007 | E5332:05 | Water 153 = 798

Ce-141 BPLoo= 24 up & 465 108 A
148+ 363
Mean = 151 + 3.0
115 = 121

Cr-51 130+ 154 104 347 [122 A
Mean = 127 + 9.8
830 + 611

Cs-134 243k 203 g1 4 304 102 A
102+ 243
Mean = 93.1 + 2.3
201+ 753

Cs-137 95 = 241 g6 L 653 101 A
197 &+ 308
Mean = 198 + 2.8
656  + 604

Co-58 67.0 = 1711 Gs 4 212 [101 A
508 &+ 227
Mean = 64.1 + 2.2
168+ 748

Mn-54 M6 =236 4 479 108 A
154 + 289
Mean = 156 + 2.8
631  + 64

Fe-59 ML= 2260 g0 4 193 [ 103 A
586 &+ 25
Mean = 59.9 + 2.4
830 + 23

7n-65 BI7 & 746 | 506 4 259 | 106 A
825 = 926
Mean = 824 + 8.6
123 = 479

Co-60 128 = 16 126 + 42 |101 A

120+ 195 ' ‘

Mean = 127 + 1.8
100+ 475
994 &+ 49

L1315 000  + a2 | 898 = 299 |10 A
104 = 432
Mean = 98.6 + 2.3

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
6/14/2007 | E5345.00 | Water 158+ 378

Ce-141 Bl 347 60+ 5 106 A
169  + 927
Mean = 169 + 3.5
028 = 201

Cr-51 4200 183 o 14 106 A
461 = 523
Mean = 436 + 19.5
208+ 36

Cs-134 204+ 2B e 2 6 105 A
202 = 103
Mean = 205 + 3.7
132 = 299

Cs-137 Ml 23 s 0 s 1o A
140+ 812
Mean = 138 + 3.0
164+ 33

Co-58 166 = 249 1 459 L 5 105 A
170+ 893
Mean = 167 + 33
147+ 332

Mn-54 = 24l s sy s A
150  + 867
Mean = 153 + 3.2
141 = 405

Fe-59 My 280 s 4 1 A
130+ 104
Mean = 139 + 3.8
277 = 7.04

Zn-65 293 505 aes o+ 9 108 A
300 o+ 187
Mean = 290 + 6.9
192 = 279

Co-60 s = 2 91 = 6 |10l A
189+ 736
Mean = 192 + 2.7
108 = 897

131 %+ 102 = 213 102 £ 3 102 A
103+ 237
Mean = 104 + 3.2

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE | IDNO. | MEDIUM | ANALYSIS pCilliter +1 sigma pCilliter £2 sigma_[RATIO (1)
9/13/2007 | E5463-05 | Water 198  +  9.06
179+ 953

Ce-141 182 £ 605 [103 A
188+ 108
Mean = 188 + 5.7
253+ 375

Cr-51 245 = 43 o9 4 820 093 A
200  + 425
Mean = 233 + 234
134+ 89

Cs-134 B34 908y 4 42 110 A
150 + 893
Mean = 139 + 5.2
105 + 675

Cs-137 W07 768y 4 374 096 A
100+ 787
Mean = 107 + 4.3
103+ 662

Co-58 5= T egr & 327 099 A
865  + 735
Mean = 97.5 + 4.1
173+ 82

Mn-54 fol= 8713y w48 114 A
158+ 893
Mean = 164 + 5.0
105 + 793

Fe-59 06 = 831 g5y & 307 | 115 A
n7 o+ 907
Mean = 109 + 4.9
204+ 138

Zn-65 2020 By L ss 120 A
208+ 163
Mean = 208 + 8.9
21+ 53

Co-60 28 =028 4 404 103 A
44+ 6m
Mean = 131 + 3.5
85 =+ 177

11315 803 = 231 gor & 267 | 104 A
861  + 238
Mean = 83.3 + 1.3

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Water

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
12/6/2007 | E5544-09 | Water 156 = 107

Ce-141 Bs= 84T s 4 s 099 A
153+ 115
Mean = 155 + 5.9
657  + 52

Cr-51 BT 406 L 19 106 A
611 =+ 587
Mean = 608 + 29.4
168+ 891

Cs-134 Bso= 76l sy o s 105 A
161 = 997
Mean = 161 + 5.1
191+ 836

Cs-137 7T TS s w6 097 A
172+ 927
Mean = 180 + 4.8
214 = 897

Co-58 223 = T8l e w6 110 A
202+ 101
Mean = 213 + 5.2
240 = 927

Mn-54 228 = T8 4 7 0 oA
231+ 109
Mean = 233 + 5.4
177 = 999

Fe-59 B2 = 886+ 6 106 A
169 + 116
Mean = 176 + 5.9
206  + 166

Zn-65 87 = 143 o0 4 9 110 A
278+ 193
Mean = 287 + 9.7
29  + 695

Co-60 228 & 605 3 4 g 098 A
237 o+ 836
Mean = 231 + 4.1
737  + 353

[-131% 745 = 19T e 2 2 104 A
763 &+ 337
Mean = 74.8 + 1.8

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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INTERLABORATORY INTERCOMPARISON PROGRAM

TABLE 8-1 (Continued)

Gamma Analysis of Milk
SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
3/22/2007 | E5316-09 | MILK 304+ 42
Ce-141 304 & 54 297 + 99 |101 A
293+ 55
Mean = 300 + 2.9
27+ 166
Cr-51 204 = 221 245 £ 82 |090 A
27+ 229
Mean = 219 + 12.0
10+ 28
Cs-134 HIDo= 32y & 37 o098 A
107+ 35
Mean = 109 + 1.8
27 + 35
Cs-137 232 &4l 234 &+ 78 |098 A
22 o+ 47
Mean = 230 + 2.4
956  + 3.1
Co-58 W01+ 33 g9+ 33 099 A
980 + 38
Mean = 98.2 + 2.0
189 + 36
Mn-54 18939 182 £ 61 |1.04 A
189 + 45
Mean = 189 + 2.3
114 =+ 38
Fe-59 27+ 4l 106 + 35 |112 A
14+ 46
Mean = 118 + 2.4
1040+ 116
7n-65 109 =129 1600 £ 333 | 106 A
1050 + 147
Mean = 1060 + 7.6
144+ 24
Co-60 146  + 26 152 + 51 |095 A
144+ 30
Mean = 145 + 1.5
97 T 39
[-131% 912+ 4l 850 + 28 |1.11 A
955 + 53
Mean = 94.6 + 2.6

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM

Gamma Analysis of Milk
SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
6/14/2007 | E5353-05 | MILK 200  + 433

Ce-141 205 =594 00 L 666 | 101 A
192+ 416
Mean = 202 + 2.82
519+ 221

Cr-51 529 s w170 107 A
543 o+ 192
Mean = 546 + 13.3
249+ 419

Cs-134 257 = 45 242 £ 806 |1.06 A
260  + 347
Mean = 255 + 2.36
162+ 345

Cs-137 109 386 6 4 563 099 A
170+ 3.06
Mean = 167 + 2.00
198+ 381

Co-58 2l 44 198 + 661 |1.04 A
208  + 330
Mean = 206 + 2.17
177+ 355

Mn-54 185+ 394 166 + 553 |1.10 A
185  + 319
Mean = 182 + 2.06
184+ 442

Fe-59 182 & 475 167 =+ 556 |1.09 A
181+ 378
Mean = 182 + 2.50
352+ 7.63

Zn-65 3= 106 o 1 108 A
354+ 673
Mean = 362 + 4.90
237+ 3.02

Co-60 242+ 327 238 £ 793 | 101 A
240+ 2.62
Mean = 240 + 1.72
654  + 207

L1315 639 = 229 | 01 4 234 094 A
65.9 + 187
Mean= 657 + 120

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM

Gamma Analysis of Milk
SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS pCi/liter +1 sigma pCi/liter +2 sigma |RATIO (1)
9/13/2007 | E5465-05 | MILK 188+ 108
Ce-141 29+ 103 L 704 099 A
198 + 994
Mean = 208 + 6.02
200 + 425
Cr-51 2500+ ALA ) e L 965 | 089 A
320 o+ 421
Mean = 257 + 243
150 + 893
Cs-134 136 = 874 4 491 103 A
1499+ 869
Mean = 152 + 5.07
109 = 787
Cs-137 M4 832 g L 435 096 A
126 = 738
Mean = 126 + 4.54
865 + 735
Co-58 7w BT e 4 380 095 A
1 o+ 719
Mean = 108 + 4.38
158 = 893
Mn-54 176+ 918 e 4 559|103 A
184  + 860
Mean = 173 + 5.14
17 = 907
Fe-59 3 s 994 111 = 369 |1.04 A
117+ 844
Mean = 116 + 5.29
208+ 163
Zn-65 2260 = 7S a4 674 100 A
232+ 157
Mean = 222 + 9.54
144+ 672
Co-60 BBL= 683 ug & 404 098 A
139 = 589
Mean = 145 + 3.75
776 £ 252
L-131% 764 =234 g5y 4 284 089 A
727 £ 310
Mean = 75.6 + 1.54

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.
** Result determined by Resin Extraction/Gamma Spectral Analysis.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Air Particulate Filter

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE | IDNO. | MEDIUM | ANALYSIS pCi 1 sigma pCi£2 sigma__[RATIO (1)
3/22/2007 | E5333-05 | FILTER 234 = 301

Ce-141 280025 s 1 778 | 102 A
246+ 832
Mean = 237 + 3.07
206+ 158

Cr-51 7= 136 e L 641 [ 110 A
230+ 400
Mean = 211 + 153
958 + 199

Cs-134 768 w302 g 4 203 102 A
056+ 543
Mean = 89.4 + 2.17
188+ 243

Cs-137 79 200 s 4 615 [ 100 A
18  + 648
Mean = 184 + 241
769  + 2.8

Co-58 oo 29 g 4 259 099 A
764+ 607
Mean = 76.8 + 2.26
160 = 262

Mn-54 B0 217 us s 478 108 A
157+ 671
Mean = 156 + 2.51
93.1  + 346

Fe-59 842 = 2% g+ 277 108 A
93.1  + 898
Mean = 90.1 + 3.35
8§70+ 882

Zn-65 852 & T3 gg7 4 262 109 A
856+ 235
Mean = 859 + 8.74
114+ 169

Co-60 H8 =146 50 & 399 095 A
o+ 44
Mean = 114 + 1.65

(1) Ratio = Reported/Analytics.

* Sample provided by Analytics, Inc.
A=Acceptable

U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Air Particulate Filter

SAMPLE JAF ELAB RESULTS REFERENCE LAB*

DATE IDNO. | MEDIUM | ANALYSIS pCi £1 sigma pCi+2 sigma__|[RATIO (1)
9/13/2007 | E5464-05 | FILTER 195 + 584

Ce-141 94305 a0 4 690 096 A
200+ 601
Mean = 199 + 3.3
238+ 279

Cr-s1 20 F B g 4 946 | 094 A
307+ 335
Mean = 267 + 16.4
163+ 866

Cs-134 PLo= 032 s 4 480 113 A
177 = 102
Mean = 164 + 5.0
117+ 654

Cs-137 123 % 5421 og 4 427 |o094 A
120+  7.64
Mean = 120 + 3.8
109 = 7

Co-58 M2 54y 4 373 099 A
13+ 741
Mean = 111 + 3.9
179+ 869

Mn-54 166 = 639 1 46y L 548 [104 A
168  +  9.02
Mean = 171 + 4.7
117 = 896

Fe-59 B0 T2 g+ 361 [ 110 A
110+ 98
Mean = 119 + 5.0
201 = 151

Zn-65 239 = 126 g 4 661 106 A
237+ 185
Mean = 229 + 9.0
141+ 638

Co-60 MO A8 us 4 484 096 A
135 + 7
Mean = 139 + 3.6

(1) Ratio = Reported/Analytics.

* Sample provided by Analytics, Inc.
A=Acceptable

U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Soil

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE | IDNO. | MEDIUM | ANALYSIS pCilg £1 sigma pCi/g £2 sigma__|RATIO (1)
6/14/2005 | E5354-05 | SOIL 0164 + 0007
Ce-141 01ad =001 o198+ 0006 | 093 A
0190 = 0012
Mean = 0.166 + 0.007
0413+  0.041
Cr-s1 0401 = 0071 T o456 = 0015 | 088 A
0387 + 0057
Mean=__ 0400  +  0.033
0218  +  0.007
Cs-134 0218 =& 0013 o515 & 0007 | 102 A
0220 +  0.009
Mean= 0219+  0.006
0242 = 0007
Cs-137 0249+ 0013 o508 & 0008 | 100 A
0251 +  0.008
Mean= 0247 £  0.006
0166 +  0.006
Co-58 0138001216196 1 0006 | 093 A
0169 +  0.007
Mean = 0.163 + 0.005
0137  + 0006
Mn-54 01610011 1o 108 & 0005 | 101 A
0152+  0.007
Mean = 0.150 + 0.005
0.141 =  0.009
Fe-59 0147+ 0016 o148 & 0005 | 097 A
0.144 =+  0.009
Mean = 0.144 + 0.007
0315 = 0013
Zn-65 0305 & 0023 1450 1 0010 | 104 A
0306 + 0014
Mean= 0309 +  0.010
0201  +  0.005
Co-60 0192 & 00101 o515 & 0007 | 093 A
0196 =  0.005
Mean= 0196+  0.004

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Vegetation

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE | IDNO. | MEDIUM | ANALYSIS pCilg £1 sigma pCi/g £2 sigma__|RATIO (1)
6/14/2007 | ES356:05 | VEG 0158 + 0010
Ce-141 0145+ 0005 o161 & 0005 | 095 A
0154 =+ 0007
Mean = 0.152 + 0.004
0404 =  0.050
Cr-51 0349+ 0028 o413 & 0014 [ 092 A
0388 + 0043
Mean= 0380 +  0.024
0210 + 0010
Cs-134 0215 & 000616195 & 0007 | 111 A
0222  + 0009
Mean= 0216+  0.005
0132 =+ 0008
Cs-137 0138 0005 15136+ 0005 | 096 A
0126 +  0.008
Mean = 0.131 + 0.004
0145 = 0010
Co-58 01510005 46160+ 0005 | 098 A
0173+  0.008
Mean = 0.156 + 0.005
0144 = 0009
Mn-54 0137 0005 45133 4+ 0004 | 105 A
0138  +  0.008
Mean = 0.140 + 0.004
0122 + 0013
Fe-59 01410007 1o 135 & 0005 | 100 A
0143 = 0011
Mean = 0.135 + 0.006
0241 =  0.021
Zn-65 0275 & 00 Fo590 + 0009 | 098 A
0279 + 0018
Mean = 0.265 + 0.010
0188+  0.008
Co-60 0182 & 0004 16100 & 0006 | 098 A
0193 = 0007
Mean= 0188 +  0.004

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of Vegetation

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE | IDNO. | MEDIUM | ANALYSIS pCilg £1 sigma pCi/g £2 sigma__|RATIO (1)
9/13/2007 | E5447-09 | VEG 0342+ 0016
Ce-141 0298 = 005 o533 4+ 011 [ 095 A
0312 = 0014
Mean = 0.317 + 0.009
0409 + 0070
Cr-51 0392 & 0068 o457 + 0015|090 A
0433 + 0063
Mean= 0411 £  0.039
0269 + 0026
Cs-134 0221 & 0018 To533 & 0008 | 105 A
0243 + 0016
Mean = 0.244 + 0.012
0224 =+ 0015
Cs-137 0206+ 0018 14506 & 0007 | 105 A
0220 + 0014
Mean= 0217 £  0.008
0161  + 0013
Co-58 0166 % 0014 1o 180 &+ 0006 | 094 A
0179 £ 0013
Mean = 0.169 + 0.008
0282 =+ 0016
Mn-54 0275+ 0016 o565 + 0009 | 100 A
0240 + 0014
Mean = 0.266 + 0.009
0178  + 0017
Fe-59 0169+ 0019 15195 & 0006 | 101 A
0185 =+ 0017
Mean = 0.177 + 0.010
0346 + 0032
Zn-65 0392 & 0031 o519 1 0001 | 117 A
0379 +  0.029
Mean = 0.372 + 0.018
0244 =+ 0012
Co-60 0235 & 0012 T o553 & 0008 | 102 A
0235 + 0012
Mean= 0238+  0.005

(1) Ratio = Reported/Analytics.
* Sample provided by Analytics, Inc.

A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)

Gamma Analysis of NIST Water

INTERLABORATORY INTERCOMPARISON PROGRAM

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE | IDNO. | MEDIUM | ANALYSIS Bg/g *1 sigma Bg/g 2 sigma__|RATIO (1)
4232007 | 19114 | Water 3008 £ 209
Co-57 297 & 209 Ta107 4 205 097 A
3034+ 210
Mean = 301.3 + 1.21
3064+ 238
Ba-133 ST 235 67 & 31 095 A
3123+ 227
Mean= 3104  + 135
2838+ 232
Cs-137 200 =231 s0ga 1+ 231 094 A
919 &+ 222
Mean = 288.6 + 1.32
1906 + 169
Co-60 1965 = 169 o4+ 101 096 A
1939 + 157
Mean = 193.6 + 0.95

(1) Ratio = Reported/Analytics.

* Sample provided by NIST
A=Acceptable
U=Unacceptable
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TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis of NIST Filter

SAMPLE JAF ELAB RESULTS REFERENCE LAB*
DATE ID NO. MEDIUM | ANALYSIS Bg/filter =1 sigma Bg/filter £2 sigma [RATIO (1)
4/23/2007 | 1912-11 | Filter 1077+ 40
Co-57 0073+ 46089 = 109 | 101 A
1143+ 48
Mean = 1098 + 2.6
1006+ 52
Ba-133 003 = 60 s 4 105 096 A
1006 + 54
Mean = 1005 + 3.2
7437 & 49
Cs-137 7222 3T ge61 & 77 098 A
770 £ 50
Mean = 748.6 + 3.0
9694 + 52
Co-60 9620061 Hgg0 & 99 098 A
9768 + 49
Mean = 969.4 + 3.1

(1) Ratio = Reported/Analytics.
* Sample provided by NIST
A=Acceptable
U=Unacceptable
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