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1.0 INTRODUCTION 

The following constitutes the current 2018 Monthly Progress Report for the Radiologic.al Environmental 
Monitoring Program conducted at the Davis-Besse Nuclear Power Station in Oak Harbor, Ohio. Results 
of completed analyses are presented in the attached tables. 

All activities, except gross alpha and gross beta, are decay corrected to the time of collection. 

All samples were collected within the scheduled period unless noted otherwise in the Listing of Missed 
Samples. 

vi 



Sample Type Location 

TLD T-155 

TLD T-69 

Apples T-209 

Vegetation T-37 

Vegetation T-227 

AP/Al T-9 

AP/Al T-27 

AP/Al T-11 

TLD T-69 

TLD T-142 

TLD T-155 

2.0 LISTING OF MISSED SAMPLES 

Expected 
Collection 

Date 

04-13-18 

10-08-18 

10-24-18 

10-31-18 

10-31-18 

11-06-18 

12-11-18 

12-26-18 

01-04-19 

01-04-19 

01-04-19 

vii 

Reason 

TLD missing in field. 

TLD missing in field 

No sample available. 

No sample available. 

No sample available. 

Low reading of 46m• due to pump problem. 

Low reading of 85m3 due to pump problem. 

Low reading of 56m" due to pump problem. 

Annual, missing in field. 

Annual, missing in field. 

Annual, missing in field. 

, 



-------- - -- - --- ------- --------- - -- ·-

3.0 DATA TABULATIONS 
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Table 1. Airbome particulates and charcoal canisters, analyses for gross beta and fodine-131•. 

L=liu11. T-1 
Units: pCi/mJ 
Collection: Continuous, weekly exchange. 

Date - -
Collected 

Required LLD 

01-09-16 
01-16-16 
01-23--16 
01-30-18 

02-06-18 
02-13--16 
02-20-18 
02-27-16 

03--06-18 
03--13-18 
03--20-16 
03-27-16 
04-03-16 

Volume 
(m1 

280 
278 
285 
286 

286 
285 
285 
286 

286 
284 
285 
286 
286 

1st Quarter Mean :t s.d. 

04-10-18 
04-17-16 
04-24-18 
05-01-18 

05-08-18 
05-15-18 
05-22-18 
05-29-18 

06-05-18 
06-12-18 
06-19-18 
06-26-18 
07-03-16 

287 
286 
285 
266 

286 
285 
286 
286 

286 
265 
286 
287 
285 

2nd Quarter Mean± s.d. 

Gross Beta 

0.032 :t 0.004 
0.027 :t 0.004 
0.041 :t 0.005 
0.024 :t 0.003 

0.028 :t 0.004 
0.039 :t 0.005 
0.037 :t 0.004 
0.023 ± 0.003 

0.036 :t 0.004 
0.015 :t 0.003 
0.034 :t 0.004 
0.020 :t 0.004 
0.022 :t 0.004 

0.029 :t 0.008 

0.027 :t 0.004 
0.019 :t 0.004 
0.021 :t 0.004 
0.022 :t 0.004 

0.024 :t 0.004 
0.020 :t 0.004 
0.018 :t 0.004 
0.031 :t 0.004 

0.019 :t 0.004 
0.016 :t 0.004 
0.028 :t 0.004 
0.017 :t 0.003 
0.033 :t 0.004 

0.023 t 0.005 

Date 
Collected 

07-10-18 
07-17-18 
07-23--18 
07-31-18 

08-07-18 
08-14-18 
08-21-18 
08-26-18 

09-04-18 
09-11-18 
09-18-18 
09-25-18 
10-02-18 

Volume -
(mj 

286 
300 
247 
324 

285 
286 
285 
285 

295 
283 
278 
271 
283 

Gross Bl;!ta 

0.027 :t 0.004 
0.029 :t 0.004 
0.017 :t 0.004 
0.027 :t 0.004 

0.037 ± 0.004 
0.028 :t 0.004 
0.035 :t 0.004 
0.039 :t 0.004 

0.016 :t 0.003 
0.013 ± 0.004 
0.016 :t: 0.003 
0.020 :t 0.004 
0.023 :t 0.004 

3rd Quarter Mean :t s.d. 0.025 :t 0.008 

10-09-18 
10-16-18 
10-23--18 
10-30-18 

11-06-18 
11-13--18 
11-20-18 
11-27-18 

12-04-18 
12-11-18 
12-18-18 
12-26-18 
01-02-19 

291 
302 
274 
263 

266 
231 
265 
285 

281 
264 
310 
313 
282 

4th Quarter Mean t s.d. 

Cumulative Avf.!rage 

0.021 :t 0.004 
0.018 ± 0.003 
0.024 :t 0.004 
0.017 :t 0.004 

0.022 :t 0.004 
0.032 :t 0.005 
0.030 :t 0.004 
0.034 :t 0.004 

0.023 ± 0.004 
0.038 :t 0.005 
0.052 :t 0.005 
0.031 ± 0.004 
0.025 :1: 0.004 

0.028 :t 0.010 

0.026 

• iodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
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Table 2. Airborne particulates and charcoal canisters, analyses for gross beta and iodine-1319
• 

Lo~liun: T-2 
Units: pCi/m3 

Collection: Continuous. weekly exchange. 

Date Volume Date- Volume 
Collected (m") Gross Beta Collected (m") 

Required LLD 0.010 

01-09-18 286 0.031 ± 0.004 07-10-18 331 
01-16-18 287 0.022 :t 0.004 07-17-18 288 
01-23-18 285 0,036 ± 0.004 07-23-18 249 
01-30-18 286 0.025 :t 0.003 07-30-18 286 

02-06-18 287 0.028 ± 0.004 08-07-18 326 
02-13-18 286 0.038 :t 0.004 08-14-18 286 
02-20-18 286 0.036 :t 0.004 08-21-18 285 
02-27-18 288 0.020 t 0.003 08-27-18 244 

03-06-18 289 0.036 ± 0.004 09-04-18 351 
03-13-18 287 0.015 :t 0.003 09-11-18 283 
03-20-18 268 0.032 :t 0.004 09-18-16 249 
03-27-18 288 0.021 ± 0.004 09-25-18 281 
04-03-18 286 0.022 :t 0.004 10-02-18 283 

1st Quarter Mean :t s.d. 0.028 :t 0.008 3rd Quarter Me~m ;t s,d, 

04-10-18 289 0.028 :t 0.004 10-09-18 284 
04-17-18 289 0.020 :t 0.004 10-16-18 279 
04-24-18 288 0.023 :t 0.004 10-23-18 298 
05-01-18 288 0.021 :t 0.004 10-30-18 284 

05-06-18 288 0.026 :t 0.004 11-06-18 294 
05-15-18 288 0.020 :t 0.004 11-13-18 282 
05-22-18 288 0.014 :t 0.004 11-20-18 289 
05-29-18 283 0.031 :t 0.004 11-27-18 294 

06-05-18 288 0,015 ± 0.003 12-04-18 297 
06-12-18 288 0.017 :t 0.004 12-11-18 291 
06-19-18 288 0.022 :t 0.004 12-18-18 312 
06-26-18 289 0.017 :t 0.003 12-26-18 304 
07-03-18 245 0,031 :t 0.004 01-02-19 284 

2nd Quarter Mean ± s.d. 0.022 ± 0.006 4th Quarter Mean ± s.d. 

Cumulative Average 

• lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
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Gross Bet.a 

0.010 

0.026 ± 0.004 
0.029 :t 0.004 
0.022 ± 0.004 
0.024 :t 0.004 

0.052 :t 0.005 
0.024 :t 0.004 
0.028 ± 0.004 
0.025 ± 0.004 

0.017 ± 0,003 
0.009 :t 0.003 
0.015 :t 0.004 
0.019 :t 0.003 
0.022 ± 0.004 

0.024 :t 0.010 

0.021 ± 0.004 
0.016 :t 0.004 
0.021 ± 0.004 
0.015 :t 0.003 

0.023 ± 0.004 
0,019 :t 0.004 
0.028 :1: 0.004 
0.033 ± 0.004 

0.021 :t 0.004 
0.029 :t 0.004 
0.048 :t 0.005 
0,030 :t: 0.004 
0.022 :t 0.004 

0.025 :t 0.009 

0.025 

- -
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Table 3. Airborne particulates and charcoal canisters. analyses for gross beta and iodine-131 •. 
Location: T-3 
Units: pCi/m3 

Collection; Continuous, weekly exchange. 

Date Volume Date Volume 
Collected (m") Gross Beta Collected (m") Gross Beta 

Required LLD 0.010 0.010 

01-09-18 289 0.028 :t 0.004 07-10-18 326 0.026 :t 0.004 
01-16-18 290 0.022 ± 0.004 07-17-18 284 0.032 ± 0.004 
01-23-18 288 0.032 :t 0.004 07-23-18 246 0.024 ± 0.004 
01-30-18 289 0.023 ± 0.003 07-30..18 282 0.027 ± 0.004 

02-06-18 290 0.026 :t 0.003 08-07-18 326 0.046 :t 0.004 
02-13-18 289 0.037 ± 0.004 08-14-18 286 0.026 :t 0.004 
02-20-18 289 0.037 :t 0.004 08-21-18 284 0.037 :t 0.004 
02-27-18 289 0.024 :t 0.003 08-27-18 244 0.035 :t 0.005 

03-06-18 290 0.033 ± 0.004 09-04-18 359 0.018 ± 0.003 
03-13-18 283 0.017 ± 0.004 09-11-18 283 0.012 ± 0.003 
03-20-18 284 0.034 ± 0.004 09-18-18 240 0.018 ± 0.004 
03-27-18 284 0.019 :t 0.004 09-25-18 238 0.024 ± 0.004 
04-03-18 284 0.026 ± 0.004 10-02-18 283 0.022 :t 0.004 

1st Quarter Mean ± s.d. 0.028 ± 0.007 3rd Quarter Mean :t s.d. 0.027 :t 0.009 

04-10-18 285 0.023 :t 0.004 10--09-18 294 0.020 ± 0.004 
04-17-18 284 0.017 ± 0.003 10-16-18 283 0.020 ± 0.004 
04-24-18 284 0.020 :t 0.004 10-23-18 287 0.019 ± 0.004 
05-01-18 284 0.022 ± 0.004 10-30-16 250 0.016 ± 0.004 

05-08-18 284 0.025 ± 0.004 11-06-18 273 0.022 ± 0.004 
05-15-18 284 0.021 :t 0.004 11-13-18 270 0.019 :t 0.004 
05-22-18 284 0.018 ± 0.004 11-20-16 296 0.028 :t 0.004 
05-29-18 284 0.032 :t 0.004 11-27-18 277 0.039 :t 0.005 

06-05-18 264 0.017 ± 0.003 12-04-18 324 0.024 ± 0.004 
06-12-16 284 O.Q15 ± 0.003 12-11-16 279 0.037 :t 0.004 
06-19-18 264 0.031 :t 0.004 12-18-16 289 0.046 :t 0.005 
06-26-18 285 0.018 :t 0.003 12-26-18 308 0.029 :t 0.004 
07-03-18 242 0.033 :t 0.005 01-02-19 299 0.025 ± 0.004 

2nd Quarter Mean :t s.d. 0.022 :t: 0.006 4th Quarter Mean ± s.d. 0.027 :t 0.009 

Cumulative Average 0.026 

• lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
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Table 4. Airborne particulates and charcoal canisters. analyses for gross beta and iodine-131 •. 
Location: 1-4 
Units: pCi/m3 

Collection: Continuous. weekly exchange. 

Date Volume. Date - Volume 
Collected (mi Gross Beta Collected (mj 

Required LLD 0.010 

01..09-18 278 0.033 :t 0.004 07-10-18 328 
01-16-18 280 0.025 :t 0.004 07-17-18 314 
01-23-18 278 0.035 .:t 0.004 07-23-18 247 
01-30-18 279 0.026 ± 0.004 07-30-1-8 283 

02-06-18 289 0.027 .:t 0.004 08-07-18 326 
02-13-18 288 0.036 ± 0.004 08-14-18 286 
02-20-18 288 0.042 :t 0.004 08-21-18 284 
02-27-18 288 0.021 :t 0.003 08-27-18 244 

03..()6-18 289 0.034 :t 0.004 09-04-18 203 
03-13-18 287 0.015 :t 0.003 09-11-18 195 
03-20-18 288 0.036 :t: 0.004 09-18-18 242 
03-27-18 288 0.009 ± 0.003 b 09-25-18 239 
04-03-18 284 0.023 ± 0.004 10-02-18 244 

1st Quarter Mean± s.d. 0.028 :t 0.009 3rd Quarter Mean :t s.d. 

04-10-18 286 0.027 :t 0.004 10-09-18 356 
04-17-18 286 0.020 ± 0.004 10-16-18 204 
04-24-18 285 0.023 :t 0.004 10-23-18 220 
05-01-18 286 0.024 :t 0.004 10-30-18 384 

05-08-18 129 0.029 ± 0.007 C 11-06-18 274 
05-15-18 265 0.017 ± 0.004 11-13-18 265 
05-22-18 328 0.013 :t 0.003 11-20-18 285 
05-29-18 286 0.020 :t 0.004 11-27-18 315 

0&-05-18 285 0.014 :t 0.003 12-04-18 283 
06-12-18 285 0.007 .:t 0.003 12-11-18 248 
06-19-18 285 0.011 :t 0.003 12-18-18 265 
06-26-18 286 0.014 :t 0.003 12-26-18 334 
07..03-18 243 0.028 :t 0.004 01--02-19 288 

2nd Quarter Mean ± s.d. 0.019 :t 0.007 4th Quarter Mean± s.d. 

Cumulative Average 

"lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
b Filler light. 
c Low volume due to pump stopage: timer reading = 75. 7 hours. 

Gross Beta 

0.010 

0.019 :I: 0.003 
0.022 ± 0.004 
0.007 ± 0.003 
0.012 :t 0.003 

0.043 :t: 0.004 
0.012 :t: 0.003 
0.014 :t: 0.003 
0.033 :t 0.005 

0.012 .:t 0.004 
0.015 % 0,005 Cl 

0.019 ± 0.004 
0.021 :t: 0.004 
0.027 :t: 0.005 

0.020 :t 0.010 

0.016 :t 0.003 
0.015 :t:0.004 
0.016 :t: 0.004 
0.013 :t 0.003 

0.013 ± 0.003 
0.020 ± 0.004 
0.024 :t 0.004 
0.025 :t 0.004 

0.020 :t 0.004 
0.039 :t 0.005 
0.065 ± 0.006 
0.033 ± 0.004 
0.025 :t 0.004 

0.025 ± 0.014 

0.023 
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Table 5. Airt:Jorne particulates and charcoal canisters, analyses for gross beta and iodine-1318
• 

Loc.c1tion: T-7 
Units: pCi/m3 

Collection: Continuous, weekly exchange. 

Date Volume Date Volume 
Collected (m3> Gross Beta Collected (m3) 

Required LLD 0.010 

01-09-18 289 0.027 :t 0.004 07-10-18 329 
01-16-18 290 0.024 :t 0.004 07-17-18 289 
01-23-18 288 0.032 ± 0.004 07-23-18 249 
01-30-18 290 0.025 ± 0.003 07-30-18 289 

02-06-18 289 0.024 ± 0.003 06-07-18 329 
02-13-18 289 0.035 ± 0.004 08-14-18 289 
02-20-18 284 0.037 ± 0.004 08-21-18 289 
02-27-18 264 0.027 ± 0.004 08-27-18 249 

03-06-18 284 0.034 ± 0.004 09-04-18 373 
03-13-18 290 0.018 ± 0.004 09-11-18 96 
03-20-18 276 0.037 ± 0.005 09-18-18 285 
03-27-18 284 0.019 ± 0.004 09-25-18 277 
04-03-16 266 0.018 :t 0.004 10-02-18 312 

1 sl Quarter Mean ± s.d. 0.027 :t 0.007 3rd Quarter Mean ± s.d. 

04-10-18 291 0.023 ± 0.004 10-09-18 294 
04-17-18 288 0.018 :t 0.004 10-16-18 271 
04-24-18 289 0.020 :t 0.004 10-23-16 266 

. 05-01-16 290 0.020 ± 0.004 10-30-18 263 

05-08-18 288 0.024 ± 0.004 11-06-18 267 
05-15-16 289 0.019 ± 0.004 11-13-18 266 
05-22-18 288 0.019 :t 0.004 11-20-18 275 
05-29-18 290 0.033 ± 0.004 11-27-18 265 

06-05-18 289 0.020 ± 0.004 12-04-18 262 
06-12-18 289 0.018 ± 0.004 12-11-18 276 
06-19-18 289 0.026 :l 0.004 12-18-18 295 
06-26-18 289 0.019 ± 0.003 12-26-18 309 
07-03-18 248 0.033 ± 0.005 01-02-19 277 

2nd Quarter Mean ± s.d. 0.022 ± 0.005 4th Quarter Mean± s.d. 

Cumulative Average 

• lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
b Low volume due to pump stoppage 
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Gross Beta 

0.010 

0.023 ± 0.003 
0.028 ± 0.004 
0.020 ± 0.004 
0.027 ± 0.004 

0.043 ± 0.004 
0.028 :t 0.004 
0.033 i 0.004 
0.029 ± 0.004 

0.01 7 ± 0.003 
0.015 ± 0.009 t> 

0.014 ± 0.003 
0.016 ± 0.003 
0.020 ± 0.004 

0.024 ± 0.008 

0.015 ±0.003 
0.014 ± 0.004 
0.016 ± 0.004 
0.010 ± 0.003 

0.018 ± 0.004 
0.016 :t 0.004 
0.022 ± 0.004 
0.030 ± 0.004 

0.021 t 0.004 
0.026 ± 0.004 
0.035 ± 0.004 
0.021 :t 0.004 
0.022 ± 0.004 

0.020 ± 0.007 

0.024 

..;. -
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Table 6. Airborne particulates and charcoal canisters, analyses for gross beta and iodine-131•. 
Location: T-8 
Units: pCi/m3 

Collection: Continuous, weekly exchange. 

Date. Volume Date Volume . 
Collected (m3) Gross Beta Collected (m3> Gross Beta 

Required LLD 0.010 0.010 

01-09-18 296 0.038 ± 0.004 07-10-18 325 0.022 ± 0.003 
01-16-18 280 0.025 ± 0.004 07-17-18 228 0.039 ± 0.005 
01-23-18 277 0.039 ± 0.005 07-23-18 246 0.026 ± 0.004 
01-30-18 288 0.027 ± 0.004 07-30-18 286 0.032 ± 0.004 

02-06-18 287 0.033 ± 0.004 08-07-18 331 0.054 ± 0.005 
02-13-18 286 0.037 ± 0.004 08-14-18 250 0.029 ± 0.005 
02-20-18 293 0.037 ± 0.004 08-21-18 291 0.019 ± 0.003 
02-27-18 282 0.022 ± 0.003 08-27-18 240 0.024 ± 0.004 

03-06-18 293 0.033 ± 0.004 09-04-18 275 0.016 ± 0.004 
03-13-18 286 0.016 ± 0.003 09-11-18 283 0.010 ± 0.003 
03-20-18 280 0.029 ± 0.004 09-18-18 274 0.013 ± 0.003 
03-27-18 287 0.022 ± 0.004 09-25-18 214 0.019 :t 0.004 
04-03-18 286 0.021 ± 0.004 10-02-18 312 0.019 :t 0.004 

1st Quarter Mean :t s.d. 0.029 :t 0.008 3rd Quarter Mean ± s.d. 0.025 ± 0.012 

04-10-18 289 0.022 :t 0.004 10--09-18 296 0.015 t 0.003 
04-17-18 286 0.016 :t 0.003 10-16-18 245 0,017 ± 0.004 
04-24-18 287 0.019 ± 0.004 10-23-18 334 0.023 ± 0.003 
05-01-18 294 0.020 ± 0.004 10-30-16 285 0.017 ± 0.004 

05-06-18 279 0.026 .t 0.004 11-06-18 297 0.020 :t 0.004 
05-15-18 286 0.017 .t 0.004 11-13-18 296 0.020 :t 0.004 
05-22-18 285 0.013 :t 0.004 11-20-18 281 0.030 ± 0.004 
05-29-18 286 0.028 ± 0.004 11-27-18 281 0.025 ± 0.004 

06-05-18 285 0.016 ± 0.003 12-04-18 236 0.027 ± 0.005 
06-12-18 285 0.014 ± 0.003 12-11-18 249 0.039 ± 0.005 
06-19-18 286 0.021 ± 0.004 12-18-18 340 0.051 ± 0.004 
06-26-18 292 0.017 ± 0.003 12-26-16 325 0.033 ± 0.004 
07-03-18 239 0.033 ± 0.005 01-02-19 244 0.034 ± 0.005 

2nd Quarter Mean :t: s.d. 0.020 ± 0.006 4th Quarter Mean ± s.d. 0.027 ± 0.010 

Cumulative Average 0.025 

• lodine-131 concentrations are < 0.07 pCi/m3 unless noted otherwise. 
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Table 7. Airborne particulates and charcoal canisters, analyses for gross beta and iodine-1318
• 

LUCc:11iu11: T-9 (C) 

Units: pCiim3 

Collection; Continuous. weekly exchange. 

- Date Volume Date Volume 
Collected (m"') Gross Beta Collected (mi 

Required LLD 0.Q10 

01-09-18 284 0.033 :t 0.004 07-10-18 316 
01-16-18 283 0.027 :t 0.004 07-17-18 314 
01-23-18 288 0.036 ± 0.004 07-23-18 248 
01-30-18 287 0.021 :t 0.003 07-30-18 293 

02-06-18 286 0.028 :t 0.004 08-07-18 322 
02-13-18 276 0.036 :t 0.005 08-14-18 286 
02-20-18 291 0.040 :t 0.004 08-21-18 278 
02-27-10 291 0.024 :t 0.003 00-27-10 255 

03-06-18 284 0.039 :t 0.004 09-04-18 332 
03-13-18 289 0.019 :I: 0.004 09-11-18 283 
03-20-18 276 0.033 :t 0.004 09-18-16 276 
03-27-18 298 0.022 :t 0.004 09-25-18 283 
04-03-18 276 0.020 :t 0.004 1 Q..02-18 312 

1st Quarter Mean :t s.d. 0.029 :t 0.007 3rd Quarter Mean± s.d. 

04-10-18 298 0.023 :t 0.004 10-09-18 297 
04-17-18 288 0.019 :t 0.004 10-16-18 292 
04-24-18 286 0.019 :t 0.004 10-23-18 294 
05-01-18 269 0.023 :t 0.004 10-30-18 286 

05-08-18 277 0.022 ± 0.004 11-06-18 46 
05-15-18 299 0.018 :t 0.003 11-13-18 483 
05-22-18 276 0.017 :t 0.004 11-20-18 264 
05-29-18 299 0.032 :t 0.004 11-27-18 280 

06-05-18 287 0.016 :t 0.003 12-04-18 297 
06-12-18 275 0.022 :t 0.004 12-11-18 296 
06-19-18 286 0.030 :t 0.004 12-18-18 280 
06-26-18 296 0.022 :t: 0.004 12-26-18 295 
07-03-18 244 0.036 :f: 0.005 01-02-19 267 

2nd Quarter Mean :t: s.d. 0.023 :t: 0.006 4th Quarter Mean :t s.d. 

Cumulative Average 

• iodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
11 Low volume due to pump failure 
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Gross Beta 

0.010 

0.028 ± 0.004 
0.029 ± 0.004 
0.022 ± 0.004 
0.024 :t 0.004 

0.045 ± 0.004 
0.032 :t 0.004 
0.030 :1: 0.004 
0.033 :t 0.004 

0.022 :t 0.003 
0.017 ± 0.004 
0.017 :t 0.003 
0.020 :t 0.003 
0.024 :t 0.004 

0.026 ± 0.008 

0.022 :t 0.004 
0.017 ± 0.003 
0.021 ± 0.004 
0.015 :t 0.003 

0.044 :t 0.019 c, 

0.021 .t 0.003 
0.027 :t 0.004 
0.036 ± 0.004 

0.022 :t 0.004 
0.036 ± 0.004 
0.043 :t 0.005 
0.051 ± 0.005 
0.021 :t 0.004 

0.029 ± 0.012 

0.027 

-
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Table 8. Airborne particulates and charcoal canisters, analyses for gross beta and iodine-131 •. 
L0Cc1tion: T-11 (C) 

Units: pCi/m3 

Collection: Continuous, weekly exchange. 

Date Volume Date Volume 
Collected (m") Gross Beta Collected (m") 

Required LLD 0.010 

01-09-18 266 0.031 :t 0.005 07-10-18 283 
01-16-18 281 0.026 :t 0.004 07-17-18 357 
01-23-18 284 0.046 :t 0.005 07-23-18 246 
01-30-18 284 0.024 :t 0.003 07-31-18 325 

02-06-18 284 0.022 :t 0.003 08-07-18 287 
02-13-18 284 0.034 :t 0.004 08-14-18 288 
02-20-18 284 0.034 :t: 0.004 08-21-18 288 
02-27-18 284 0.022 :t 0.003 08-28-18 288 

03-06-18 284 0.035 :t 0.004 09-04-18 288 
03-13-18 282 0.01 5 :t 0.003 09-11-18 283 
03-20-18 284 0.036 :t 0.004 09-18-18 246 
03-27-18 284 0.025 :I: 0.004 09-25-18 287 
04-03-18 284 0.021 :I: 0.004 10-02-18 312 

1st Quarter Mean :t s.d. 0.029 :t 0.008 3rd Quarter Mean :t s.d. 

04-10-18 285 0.030 :t 0.004 10-09-18 342 
04-17-18 284 0.020 :t 0.004 10-16-18 255 
04-24-18 283 0.021 :t 0.004 10-23-18 280 
05-01-18 284 0.020 :t 0.004 10-30-18 268 

05-08-18 284 0.025 :t 0.004 11-06-18 258 
05-15-18 284 0.019 :t 0.004 11-13-18 263 
05-22-18 284 0.016 :1: 0.004 11-20-18 307 
05-29-18 284 0.035 :t 0.004 11-27-18 255 

06-05-18 285 0.020 :t 0.004 12-04-18 280 
06-12-18 286 0.019 :t 0.004 12-11-18 392 
06-19-18 285 0.026 :t 0.004 12-18-18 241 
06-26-18 94 0.023 :1: 0.009 ° 12-26-18 56 
07-03-18 268 0.040 .t 0.005 01-02-19 254 

2nd Quarter Mean :I: s.d. 0.024 :t 0.007 4th Quarter Mean :I: s.d. 

Cumulative Average 

8 lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 

b Low volume due to the power outage. 
c Low volume due to pump failure. 1-131 < 0.078 pCi/m3 
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Gross Beta 

0.010 

0.030 :I: 0.004 
0.032 i 0.004 
0.018 :t 0.004 
0.026 :t 0.004 

0.043 :t 0.005 
0.024 :t 0.004 

0.033 :t 0.004 
0.036 :t 0.004 

0.021 :I: 0.004 
0.018 :t 0.004 
0.022 :t 0.004 
0.025 :t 0.004 
0.024 .:t 0.004 

0.027 :t 0.007 

0.019 :t 0.003 
0.018 :t 0.004 
0.020 :1:0.004 
0.011 :t 0.003 

0.019 :t 0.004 
0.021 :t 0.004 
0.026 :t 0.004 
0.035 :t 0.005 

0.023 :t 0.004 
0.031 :t 0.003 
0.050 :t 0.005 
0.016 :f:: 0.015 C 

0.029 :t 0.005 

0.024 :t 0.010 

0.026 

- -



Table 9. Airborne particulates and charcoal canisters, analyses for gross beta and iodine-1314
• 

Locallon: 1-1~ (C) 

Units: pCilm3 

Collection: Continuous. weekly exchange. 

Date - -volume Date Volume 
Collected (m") Gross Beta Collected (m") 

Required LLD 0,010 

01-09-18 285 0.029 :t 0.004 07-10-18 327 
01-16-18 289 0.025 :t 0.004 07-17-18 315 
01-23-18 282 0.034 :t 0.004 07-23-18 247 
01-30-18 286 0.021 :t 0.003 07-30-18 284 

02-06-18 286 0.028 :t 0.004 08-07-18 327 
02-13-18 286 0.036 :t 0.004 08-14-18 286 
02-20-18 287 0.034 :t 0.004 08-21-18 284 
02-27-18 284 0.020 :t 0.003 08-27-18 244 

03-06-18 290 0.032 :t 0.004 09-04-18 338 
03-13-18 283 0.017 :t 0.004 09-11-18 283 
03-20-18 284 0.033 :t 0.004 09-18-18 465 
03-27-18 285 0.016 ± 0.003 09-25-18 299 
04-03-18 288 0.022 :t 0.004 10-02-18 283 

1st Quarter Mean ± s.d. 0.027 :t 0.007 3rd Quarter Mean :t s.d. 

04-10-18 289 0.025 :t 0.004 10-09-18 301 
04-17-18 288 0.015 ± 0.003 10-16-18 278 
04-24-18 288 0.018 :t 0.004 10-23-18 280 
05-01-18 289 0.024 :t 0.004 10-30-18 268 

05-08-18 287 0.025 ± 0.004 11-06-18 260 
05-15-18 288 0.019 ± 0.004 11-13-18 249 
05-22-18 288 0.016 :t 0.004 11-20-18 252 
05-29-18 288 0.034 :t 0.004 11-27-18 248 

06-05-18 288 0.019 :t 0.004 12-04-18 248 
06-12-18 288 0.019 :t 0.004 12-11-18 258 
06-19-18 288 0.024 ± 0.004 12-18-18 283 
0S-26-18 291 0.018 :t 0.003 12-26-18 345 
07-03-18 244 0.034 :t 0.005 01-02-19 284 

2nd Quarter Mean :t s.d. 0.022 :t 0.006 4th Quarter Mean :t s.d. 

Cumulative Average 

8 lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 
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Gross Beta 

0.010 

0.027 :t 0.004 
0.027 :t 0.004 
0.017 :t 0.004 
0.022 :t 0.004 

0.038 :t 0.004 
0.025 :t 0.004 
0.027 i: 0.004 
0.033 :t 0.005 

0.022 :t 0.003 
0.012 ± 0.003 
0.014 ± 0.002 
0.017 ±0.003 
0.021 :t 0.004 

0.023 :t 0.007 

0.017 :t 0.003 
0.016 :t 0.004 
0.017 :t 0.004 
0.009 :t 0.003 

0.016 :t 0.004 
0.018 :t 0.004 
0.023 :t 0.004 
0.025 :t 0.004 

0.023 :t 0.004 
0.031 :t 0.004 
0.042 :t 0.005 
0.034 :t 0.004 
0.019 ± 0.004 

0.022 :t 0.009 

0.024 

... ·-



Table 10. Airborne particulates and charcoal canisters. analyses for gross beta and iodine-131•. 
Location: T-27 (C) 
Units: pCilm3 

Collection: Continuous, weekly exchange. 

Date Volume 
- -

Date Volume 
Collected (mj Gross Beta Collected (mj 

Required LLD 0.010 

01-09-18 278 0.036 :t: 0.005 07-10-18 327 
01-16-18 292 0.029 :t: 0.004 07-17-18 257 
01-23-18 280 0.039 ± 0.005 07-23-18 247 
01-30-18 284 0.027 :t 0.004 07-30-18 283 

02-06-18 281 0.029 :t: 0.004 08-07-18 328 
02-13-18 281 0.037 :t 0.004 08-14-18 286 
02-20-18 281 0.033 :t: 0.004 08-21-18 118 
02-27-18 279 0.023 :t 0.003 08-27-18 244 

03-06-18 284 0.034 :t: 0.004 09-04-18 384 
03-13-18 278 0.013 :t 0.003 09-11-18 283 
03-20-18 278 0.049 :t 0.005 09-18-18 323 
03-27-18 280 0.022 :t: 0.004 09-25-18 356 
04-03-18 280 0.026 :t 0.004 10-02-18 269 

1st Quarter Mean :t: s.d. 0.031 :t 0.009 3rd Quarter Mean :t s.d. 

04-10-18 281 0.026 :t 0.004 10-09-18 271 
04-17-18 280 0.020 :t 0.004 10-16-18 277 
04-24-18 280 0.021 :t: 0.004 10-23-18 277 
05-01-18 287 0.028 :t: 0.004 10-30-18 277 

05-08-18 298 0.022 :t: 0.004 11-06-16 293 
05-15-18 285 0.018 :t: 0.004 11-13-18 331 
05-22-18 285 0.019 :t: 0.004 11-20-18 287 
05-29-18 286 0.032 :t: 0.004 11-27-18 291 

06-05-18 285 0.016 :t 0.003 12-04-18 282 
06-12-18 285 0.019 :1: 0.004 12-11-18 85 
06-19-18 81 0.012 :t: 0.010 1> 12-18-18 294 
06-26-18 288 0.018 :t 0.003 12-26-18 346 
07-03-18 241 0.032 :t 0.005 01-02-19 312 

2nd Quarter Mean ± s.d. 0.022 :t 0.006 4th Quarter Mean :t s.d. 

Cumulative Average 

"lodine-131 concentrations are< 0.07 pCi/m3 unless noted otherwise. 

1> No reason given for the low volume. 
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Gross Beta 

0.010 

0.025 :t:0.004 
0.030 :t: 0.004 
0.026 .± 0.004 
0.029 ± 0.004 

0.048 :t: 0.004 
0.025 :t 0.004 
0.051 :t: 0.009 
0.040 :t: 0.005 

0.022 :t 0.003 
0.021 :t: 0.004 
0.018 :t: 0.003 
0.022 :t: 0.003 
0.034 ± 0.005 

0.030 ± 0.010 

0.025 :t: 0.004 
0.018 ± 0.004 
0.022 :t: 0.004 
0.017 :t: 0.004 

0.025 :t: 0.004 
0.025 :t: 0.004 
0.026 :t 0.004 
0.028 :t: 0.004 

0.022 :t 0.004 
0,024 :I: 0.010 C 

0.047 :t 0.005 
0.023 :t: 0.003 
0.024 :t 0.004 

0.025 :t 0.007 

0.027 
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Table 11-1. Airborne particulate data.gross beta analyses, monthly averages, minima and maxima. 

Janua~ A ril 
Location Averase Minima Maxima Location Averag:e Minima Maxima 

T-9 0.029 0.021 0.036 T-9 0.021 0.019 0.023 - .;..· 

T-11 0,032 0.024 0.046 T-11 0.023 0.020 0.030 
T-12 0.027 0.021 0.034 T-12 0.021 0.015 0.025 
T-27 0.033 0.027 0.039 T-27 0.024 0.020 0.028 

Controls 0.030 0.021 0.046 Controls 0.022 0.015 0.030 
T-1 0.031 0.024 0.041 T-1 0.022 0.019 0.027 
T-2 0.029 0.022 0.036 T-2 0.023 0.020 0.028 
T-3 0.026 0.022 0.032 T-3 0.021 0.017 0.023 
T-4 0.030 0.025 0.035 T-4 0.024 0.020 0.027 
T-7 0.027 0.024 0.032 T-7 0.020 0.018 0.023 
T-8 0.032 0.025 0.039 T-8 0.019 0.016 0.022 

Indicators 0.029 0.022 0.041 Indicators 0.022 0.016 0.028 

Februa~ Ma 
Location Average Minima Maxima Location Average Minima Maxima 

T-9 0.032 0.024 0.040 T-9 0.022 0.017 0.032 
T-11 0.028 0.022 0.034 T-11 0.024 0.016 0.035 
T-12 0.030 0.020 0.036 T-12 0.024 0.016 0.034 
T-27 0.031 0.023 0.037 T-27 0.023 0.018 0.032 

Controls 0.030 0.020 0.040 Controls 0.023 0.016 0.035 
T-1 0.032 0.023 0.039 T-1 0.023 0.018 0.031 
T-2 0.031 0.020 0.038 T-2 0.023 0.014 0.031 
T-3 0.031 0.024 0.037 T-3 0.024 0.018 0.032 
T-4 0.032 0.021 0.042 T-4 0.020 0.013 0.029 
T-7 0.031 0.024 0.037 T-7 0.024 0.019 0.033 
T-8 0.032 0.022 0.037 T-8 0.021 0.013 0.028 

Indicators 0.032 0.020 0.042 Indicators 0.023 0.013 0,033 

March June 
Location Average Minima Maxima Location Average Minima Maxima 

T-9 0.027 0.019 0.039 T-9 0.025 0.016 0.036 
T-11 0.026 0.015 0.036 T-11 0.026 0.019 0.040 
T-12 0.024 0.016 0.033 T-12 0.023 0.018 0.034 
T-27 0.029 0.013 0.049 T-27 0.019 0.012 0.032 

Controls 0.027 0.013 0.049 Controls 0.023 0.012 0.040 
T-1 0.025 0.015 0.036 T-1 0.023 0.016 0.033 
T-2 0.025 0.015 0.036 T-2 0.020 0.015 0.031 
T-3 0.026 0.017 0.034 T-3 0.023 0.015 0.033 
T-4 0.023 0.009 0.036 T-4 0.015 0.007 0.028 
T-7 0.025 0.018 0.037 T-7 0.023 0.018 0.033 
T-8 0.024 0.016 0.033 T-8 0.020 0.014 0.033 

Indicators 0.025 0.009 0.037 Indicators 0.021 0.007 0.033 

Note: Unless otherwise specified, samples collected on the first, second or third day of the 
month are grouped with data from the previous month. 
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Table 11-1. Airborne particulate data.gross beta analyses. monthly averages, minima and maxima. 

Jul October 
Location Average Minima Maxima Location Average Minima Maxima 

T-9 0.026 0.022 0.029 T-9 0.019 0.015 0.022 - -
T-11 0.027 0.018 0.032 T-11 0.017 0.011 ·0:020 
T-12 0.023 0.017 0.027 T-12 0.015 0.009 0.017 
T-27 0.028 0.025 0.030 T-27 0.021 0.017 0.025 

Controls 0.026 0.017 0.032 Controls 0.018 0.009 0.025 
T-1 0.025 0.017 0.029 T-1 0.020 0.017 0.024 
T-2 0.025 0.022 0.029 T-2 0.018 0.015 0.021 
T-3 0.027 0.024 0.032 T-3 0.019 0.016 0.020 
T-4 0.015 0.007 0.022 T-4 0.015 0.013 0.016 
T-7 0.025 0.020 0.028 T-7 0.014 0.010 0.016 
T-8 0.030 0.022 0.039 T-8 0.018 0.015 0.023 

Indicators 0.025 0.007 0.039 Indicators 0.017 0.010 0.024 

August November 

Location Average Minima Maxima Location Average Minima Maxima 

T-9 0.035 0.030 0.045 T-9 0.032 0.021 0.044 
T-11 0.034 0.024 0.043 T-11 0.025 0.019 0.035 
T-12 0.031 0.025 0.038 T-12 0.021 0.016 0.025 
T-27 0.041 0.025 0.051 T-27 0.026 0.025 0.028 

Controls 0.035 0.024 0.051 Controls 0.026 0.016 0.044 
T-1 0.035 0.028 0.039 T-1 0.030 0.022 0.034 
T-2 0.032 0.024 0.052 T-2 0.026 0.019 0.033 
T-3 0.036 0.026 0.046 T-3 0.027 0.019 0.039 
T-4 0.026 0.012 0.043 T-4 0.021 0.013 0.025 
T-7 0.033 0.028 0.043 T-7 0.022 0.016 0.030 
T-8 0.032 0.019 0.054 T-8 0.024 0.020 0.030 

Indicators 0.032 0.012 0.054 Indicators 0.025 0.013 0.039 

September December 
Location Average Minima Maxima Location Averase Minima Maxima 

T-9 0.020 0.017 0.024 T-9 0.035 0.021 0.051 
T-11 0.022 0.018 0.025 T-11 0.030 0.016 0.050 
T-12 0.017 0.012 0.022 T-12 0.030 0.019 0.042 
T-27 0.023 0.018 0.034 T-27 0.028 0.022 0.047 

Controls 0.021 0.012 0.034 Controls 0.031 0.016 0.051 
T-1 0.018 0.013 0.023 T-1 0.034 0.023 0.052 
T-2 0.016 0.009 0.022 T-2 0.030 0.021 0.048 
T-3 0.019 0.012 0.024 T-3 0.033 0.024 0.048 
T-4 0.019 0.012 0.027 T-4 0.036 0.020 0.065 
T-7 0.017 0.014 0.020 T-7 0.025 0.021 0.035 
T-8 0.015 0.010 0.019 T-8 0.037 0.027 0.051 

Indicators 0.017 0.009 0.027 Indicators 0.033 0.020 0.065 

Note: Unless otherwise specified, samples collected on the first, second or third day of the 
month are grouped with data from the previous month. 

11- 2 



0 
(Y) 

Table 12. Airborne particulates, analyses for strontium-89, strontium-90 and gamma-emitting isotopes. 

Location 

Quarter 

Lab Code 
Volume(m3

) 

Sr-89 

Sr-90 

Be-7 

K-40 
Nb-95 
Zr-95 

Ru-103 
Ru-106 
Cs-134 
Cs-137 
Ce-141 
Ce-144 

Location 

Quarter 

Lab Code 
Volume (m1 

Sr-89 

Sr-90 

Be-7 
K-40 
Nb-95 

Zr-95 
Ru-103 
Ru-106 
Cs-134 
Cs-137 
Ce-141 

Ce-144 

Collection: Quarterly Composite 
Units: pCi/m3 

1st Quarter 2nd Quarter 

TAP· 1283 TAP- 2897 
3698 3716 

< 0.0006 < 0.0006 
< 0.0004 < 0.0004 

0.080 :t 0.013 0.099 :t 0.018 
< 0.021 < 0.021 
< 0.0007 < 0.0013 
< 0.0011 < 0.0012 
< 0.0010 < 0.0010 
< 0.0053 < 0.0063 
< 0.0007 < 0.0008 
< 0.0007 < 0.0007 
< 0.0015 < 0.0016 
< 0.0031 < 0.0052 

1st Quarter 2nd Quarter 

TAP- 1284 TAP- 2898 
3731 3699 

< 0.0005 < 0.0007 
< 0.0004 < 0.0004 

0.073 :t 0.013 0.106 :i: 0.017 
< 0.015 < 0.024 
< 0.0009 < 0.0014 
< 0.0008 < 0.0019 
< 0.0004 < 0.0016 
< 0.0045 < 0.0090 
< 0.0006 < 0.0011 
< 0.0006 < 0.0009 
< 0.0008 < 0.0023 
< 0.0031 < 0.0043 

12-1 

T-1 

3rd Quarter 4th Quarter 

TAP- 4355 TAP- 5523 
3708 3627 

< 0.0007 < 0.0005 
< 0.0004 < 0.0004 

0.077 :t 0.013 0.068 :t 0.015 
< 0.024 < 0.025 
< 0.0011 < 0.0007 
< 0.0016 < 0.0016 
< 0.0006 < 0.0007 
< 0.0084 < 0.0086 
< 0.0009 < 0.0010 
< 0.0008 < 0.0007 
< 0.0012 < 0.0016 
< 0.0037 < 0.0058 

T-2 

3rd Quarter 4th Quarter 

TAP- 4356 TAP- 5524 
3742 3792 

< 0.0006 < 0.0005 
< 0.0003 < 0.0004 

0.054 :i: 0.013 0.065 :i: 0.012 
< 0.024 < 0.020 
< 0.0012 < 0.0003 
< 0.0015 < 0.0013 
< 0.0006 < 0.0006 
< 0.0074 < 0.0043 
< 0.0010 < 0.0009 
< 0.0010 < 0.0007 
< 0.0013 < 0.0009 
< 0.0036 < 0.0042 



Table 12. Airborne particulates, analyses for strontium-89, strontium-SO and gamma-emitting isotopes. 

Collection: Quarterly Composite 
Units: pCi/m3 

- -

Location T-3 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1265 TAP- 2899 TAP- 4357 TAP- 5525 
Volume(m1 3738 3652 3681 3729 

Sr-89 < 0.0005 < 0.0006 < 0.0006 < 0.0004 

Sr-90 < 0.0003 < 0.0003 < 0.0004 < 0.0004 

Be-7 0.070 ± 0.015 0.099 ± 0.014 0.067 ± 0.012 0.066 ± 0.012 
K-40 < 0.024 < 0.019 < 0.024 < 0.016 
Nb-95 < 0.0022 < 0.0008 < 0.0009 < 0.0007 
Zr-95 < 0.0011 < 0.0017 < 0.0019 < 0.0012 
Ru-103 < 0.0008 < 0.0008 < 0.0003 < 0.0007 
Ru-106 < 0.0078 < 0.0064 < 0.0055 < 0.0048 
Cs-134 < 0.0010 < 0.0010 < 0.0010 < 0.0010 
Cs-137 < 0.0005 < 0.0009 < 0.0007 < 0.0008 
Ce-141 < 0.0025 < 0.0018 < 0.0012 < 0.0012 
Ce-144 < 0.0039 < 0.0047 < 0.0036 < 0.0044 

Location T-4 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1286 TAP- 2900 TAP- 4358 TAP- 5526 
Volume (m1 3704 3555 3435 3721 

Sr-89 < 0.0004 < 0.0006 < 0.0006 < 0.0004 
Sr-90 < 0.0003 < 0.0004 < 0.0003 < 0.0003 

Be-7 0.075 ± 0.013 0.061 ± 0.012 0.073 :1: 0.017 0.069 ± 0.016 
K-40 < 0.022 < 0.015 < 0.025 < 0.021 
Nb-95 < 0.0007 < 0.0008 < 0.0012 < 0.0013 
Zr-95 < 0.0012 < 0.0011 < 0.0020 < 0.0016 
Ru-103 < 0.0006 < 0.0007 < 0.0009 < 0.0012 
Ru-106 < 0.0056 < 0.0052 < 0.0099 < 0.0091 
Cs-134 < 0.0008 < 0.0007 < 0.0010 < 0.0012 
Cs-137 < 0.0007 < 0.0005 < 0.0006 < 0.0005 
Ce-141 < 0.0013 < 0.0011 < 0.0011 < 0.0019 
Ce-144 < 0.0049 < 0.0036 < 0.0063 < 0.0054 
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Table 12. Airborne particulates, analyses for strontium-69, strontium-90 and gamma-emitting isotopes. 
Collection: Quarterly Composite 
Units: pCi/m3 

~-,: -

Location T-7 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1287 TAP- 2901 TAP- 4359 TAP- 5527 
Volume(m;,) 3725 3717 3655 3586 

Sr-69 < 0.0005 < 0,0005 < 0.0005 < 0.0004 
Sr-90 < 0.0003 < 0.0004 < 0.0003 < 0.0004 

Be-7 0.076 :t 0.013 0.11 ± 0.017 0.074 ± 0.013 0.047 ± 0.013 
K-40 < 0.015 < 0.018 < 0.024 < 0.027 
Nb-95 < 0.0006 < 0.0012 < 0.0014 < 0.0020 
Zr-95 < 0.0012 < 0.0014 < 0.0013 < 0.0021 
Ru-103 < 0.0008 < 0.0011 < 0.0007 < 0,0011 
Ru-106 < 0.0039 < 0.0084 < 0.0068 < 0.0112 
Cs-134 < 0.0006 < 0.0009 < 0.0009 < 0.0012 
Cs-137 < 0.0006 < 0.0008 < 0.0009 < 0.0013 
Ce-141 < 0.0012 < 0.0009 < 0,0013 < 0.0024 
Ce-144 < 0.0029 < 0.0046 < 0.0039 < 0.0047 

Location T-8 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1288 TAP- 2902 TAP- 4360 TAP- 5528 
Volume(m) 3721 3679 3555 3709 

Sr-89 < 0.0006 < 0.0006 < 0.0007 < 0.0004 
Sr-90 < 0.0004 < 0.0004 < 0.0004 < 0.0004 

Be-7 0.067 ± 0.016 0.098 ± 0.017 0.070 :t 0.014 0.084 ± 0.013 
K-40 < 0.026 < 0.022 < 0.025 < 0.021 
Nb-95 < 0.0012 < 0.0008 < 0.0015 < 0.0010 
Zr-95 < 0.0015 < 0.0014 < 0.0018 < 0.0012 
Ru-103 < 0.0007 < 0.0011 < 0.0007 < 0.0006 
Ru-106 < 0.0096 < 0.0051 < 0.0074 < 0.0033 
Cs-134 < 0.0012 < 0.0009 < 0.0010 < 0.0008 
Cs-137 < 0.0006 < 0.0008 < 0.0005 < 0.0006 
Ce-141 < 0.0014 < 0.0020 < 0.0011 < 0.0012 
Ce-144 < 0.0053 < 0.0050 < 0.0040 c:: 0.0037 
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Tab!e 12. Airborne particulates, analyses for strontium-89, strontium-90 and gamma-emitting isotopes. 

Location 

Quarter 

Lab Code 
Volume(m3> 

Sr-89 
Sr-90 

Be-7 
K-40 
Nb-S-5 
Zr-95 
Ru-103 
Ru-106 
Cs-134 
Cs-137 
Ce-141 
Ce-144 

Location 

Quarter 

Lab Code 
Volume (m1 

Sr-89 
Sr-90 

Be-7 
K-40 
Nb-95 
Zr-95 
Ru-103 
Ru-106 
Cs-134 
Cs-137 
Ce-141 
Ce-144 

Collection: Ouarter1y Composite 
Units: pCi/m3 

1st Quarter 2nd Quarter 

TAP- 1289 TAP- 2903 
3709 3700 

< 0.0006 < 0.0007 
< 0.0004 < 0.0004 

0.062 ± 0.015 0.105 :t 0.016 
< 0.025 < 0.024 
< 0.0011 < 0.0005 
< 0.0014 < 0.0012 
< 0.0011 < 0.0009 
< 0.0067 < 0.0056 
< 0.0011 < 0.0008 
< 0.0009 < 0.0008 
< 0.0013 < 0.0011 
< 0.0041 < 0.0044 

1st Quarter 2nd Quarter 

TAP- 1290 TAP- 2904 
3669 3490 

< 0.0005 < 0.0006 
< 0.0003 < 0.0004 

0.090 :t: 0.013 0.096 :i: 0.014 
< 0.022 < 0.016 
< 0.0003 < 0.0010 
< 0.0010 < 0.0015 
< 0.0009 < 0.0008 
< 0.0073 < 0.0050 
< 0.0008 < 0.0008 
< 0.0006 < 0.0008 
< 0.0009 < 0.0013 
< 0.0031 < 0.0031 
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T-9 (C) 

3rd Quarter 4th Quarter 

TAP- 4361 TAP- 5529 
3798 3677 

< 0.0006 < 0.0005 
< 0.0003 < 0.0004 

0.077 :1: 0.013 0.072 ::t: 0.013 
< 0.022 < 0.017 
< 0.0011 < 0.0007 
< 0.0015 < 0.0007 
< 0.0006 < 0.0006 
< 0.0069 < 0.0067 
< 0.0011 < 0.0008 
< 0.0007 < 0.0008 
< 0.0013 < 0.0013 
< 0.0035 < 0.0032 

T-11 (C} 

3rd Quarter 4th Quarter 

TAP- 4362 TAP- 5530 
3778 3451 

< 0.0006 < 0.0005 
< 0.0004 < 0.0005 

0.070 ± 0.014 0.057 ± 0.013 
< 0.023 < 0.023 
< 0.0011 < 0.0007 
< 0.0014 < 0.0015 
< 0.0009 < 0.0011 
< 0.0073 < 0.0099 
< 0.0010 < 0.0009 
< 0.0006 < 0.0012 
< 0.0010 < 0.0010 
< 0.0035 < 0.0050 



Table 12. Airborne particulates, analyses for strontium-89, strontium-90 and gamma-emitting isotopes. 
Collection: Quarterly Composite 
Units: pCi/m3 

.. 

Location T-12 (C) 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1291 TAP- 2905 TAP- 4363 TAP- 5531 
Volume (m1 3715 3704 3982 3554 

Sr-89 < 0.0005 < 0.0005 < 0.0006 < 0.0004 
Sr-90 < 0.0003 < 0.0003 < 0.0003 < 0.0003 

Be-7 0.076 ± 0.012 0.101 ± 0.016 0.063 ± 0.012 0.047 ± 0.013 
K-40 < 0.015 < 0.026 < 0.021 < 0.024 
Nb-95 < 0.0008 < 0.0010 < 0.0010 < 0.0009 
Zr-95 < 0.0012 < 0.0010 < 0.0012 < 0.0013 
Ru-103 < 0.0006 < 0.0010 < 0.0007 < 0.0013 
Ru-106 < 0.0033 < 0.0067 < 0.0070 < 0.0063 
Cs-134 < 0.0007 < 0.0009 < 0.0010 < 0.0009 
Cs-137 < 0.0006 < 0.0006 < 0.0006 < 0.0011 
Ce-141 < 0.0013 < 0.0013 < 0.0011 < 0.0018 
Ce-144 < 0.0026 < 0.0045 < 0.0038 < 0.0054 

Location T-27 (C) 

Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

Lab Code TAP- 1292 TAP- 2906 TAP- 4364 TAP· 5532 
Volume (m1 3656 3462 3705 3623 

Sr--89 < 0.0005 < 0.0005 < 0.0005 < 0.0004 
Sr-90 < 0.0004 < 0.0003 < 0.0004 < 0.0004 

Be-7 0.088 ± 0.014 0.11 ± 0.021 0.076 ± 0.015 0.051 ± 0.015 
K-40 < 0.030 < 0.022 < 0.024 < 0.023 
Nb-95 < 0.0008 < 0.0015 < 0.0009 < 0.0008 
Zr-95 < 0.0008 < 0.0014 < 0.0016 < 0.0013 
Ru-103 < 0.0007 < 0.0016 < 0.0008 < 0.0010 
Ru-106 < 0.0068 < 0.0077 < 0.0059 < 0.0065 
Cs-134 < 0.0009 < 0.0013 < 0.0009 < 0.0010 
Cs-137 < 0.0006 < 0.0006 < 0.0007 < 0.0008 
Ce-141 < 0.0015 < 0.0023 < 0.0011 < 0.0017 
Ce-144 < 0.0038 < 0.0056 < 0.0037 < 0.0039 
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Table 13. Area monitors (TLD). Quarterly. 
Units: mR/91 days 

1fil..Q1r, 
Indicator 

T-1 11.2 t 1.0 
T-2 10.9 t 0.7 
T-3 10.9 ± 1.1 
T-4 11.3 :t 0.7 
T-5 12.6 :t 0.5 
T-6 9.2 ± 0.8 
T-7 14.4 t 0.6 
T-8 20.7 :t 1.0 
T-10 12.8 :t 0.8 
T-38 11.9±0.7 
T-39 11.5 :t 1.4 
T-40 13.0 t 0.6 
T-41 10.9 :t 0.7 
T-42 10.2 :t 1.0 
T-43 13.9 :t 1.7 
T-44 17.5 :t 1.2 
T-45 15.8 t 0.5 
T-46 10.6 :t 0.9 
T-47 9.4 :t 0.9 
T-48 10.4 t 0.7 
T-49 9.5 :t 0.7 
T-50 14.2 :t 0.7 
T-51 15.9 :t 1.2 
T-52 15.9 :t 2.0 
T-53 17.5 ± 0.7 
T-54 16.7 t 1.0 
l•55 13.4 t 1.5 
T-60 10.3 :t 1.0 
T-62 7.8 :t 0.5 
T-65 9.2 :t 0.8 
T-66 16.1 :t 0.7 
T-67 15.2 t 0.5 
T-68 13.6 :t 1.6 
T-69 13.1 :t 0.7 
T-71 11.8 :t 0.4 
T-73 10.6 t 1.0 
T-74 12.5 :t 0.8 
T-75 10.1 :t 0.6 
T-76 10.7 :t 0.7 
T-91 16.6 :t 0.7 
T-92 10.1 :t 0.8 

2nd Otr. 

9.4 .:t 1.2 
10.3 :t 1.0 
9.2 :t 1.4 

11.4 :t 1.0 
12.8 :t 1.1 
8.8 t 1.0 

14.2 :t 1.2 
20.4 :t 1.6 
14.0 :t 1.1 
9.9 ± 1.1 
8.3 :t 1.0 

12.8 :t 1.2 
7.3 :t 1.0 
9.5 :t 1.1 

13.1 :t 1.0 
19.1 :t 1.5 
15.9 t 1.5 
10.5 :t 1.2 
7.6 :t 1.2 
9.7 ± 1.1 
8.8 :t 1.1 

14.7 :t 1.3 
13.8 :t 1.6 
18.2 t 1.3 
16.8 :t 2.6 
16.1 ± 1.7 
13.2 :t 1.7 
11.4±1.1 
8.5 t 1.0 
9.7 :t 1.1 

16.4 t 1.5 
16.8 t 1.1 
12.2 :t 1.0 
15.3 :t 1.5 
14.5±1.1 
11.0 :t 1.2 
12.6 .:t 1.4 
10.0 t 0.9 
10.0 t 1,1 
15.1 :t: 1.4 
10.7 ± 1.0 
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3rd Otr. 4th Otr. 

11.9 .:t 1.1 11.4 :t 0.9 
11.3 :t 1.1 12.9±1.1 
11.3 :t 1.5 11.7 ± 1.1 
12.1 ±1.1 13.9 :t 1.0 
13.5 t 1.0 14.8 :t 1.1 
10.7 ± 1.4 11.0 ± 0.9 
15.0 :t 0.9 16.5 :t 0.8 
24.4 :t 1.6 23.4 :t 1.8 
13.4 :t 1.2 16.1 :t 0.9 
12.5 :t 1.7 12.4 t 1.6 
11.7 :t 1.8 10.0 :t 0.8 
13.8 t 1.0 14.9 :t 1.1 
11.4 :t 1.1 8.4 :t 0.8 
11.5 t 1.5 11.4 :t 1.0 
14.9 :t2.3 14.8 :t 0.9 
20.2 t 1.5 20.3 :t 1.1 
19.1 :t 1.1 18.3 t 2.0 
11.4 :t 1.1 12.8 :t 1.1 
10.8 :t 1.4 9.3 :t 1.0 
11.1 :t 1.2 11.6 :t 1.0 
10.2 :t 1.4 10.8 :t 1.6 
15.0 :t 0.9 15.6 :t 1.1 
16.6 t 1.4 14.2 :t 1.4 
17.7 :t 2.3 18.9 ± 1.0 
18.7 :t 1.1 17.1 :t 2.2 
17.7 :t 1.5 17.2 t 1.5 
13.3 t 1.5 14.5:t:1.6 
12.5 :t 1.3 11.9 .:t 1.5 
9.9 ± 0.9 9.3 :t 1.0 

11.2 :t 0.9 14.0 t 1.2 
19.6 t 0.8 17.7 :t 1.4 
17.8 t 0.9 17.4 ±1.2 
16.2 :t 1.7 13.3 ± 0.8 

N01 20.7 :t 0.9 
14.6 :t 0.7 16.1 :t 1.1 
11.6 t 1.1 11.9±1.1 
13.6 :t 0.8 13.4 :t 1.5 
10.5 t 0.6 10.7 ± 0.8 
10.6 :t 0.8 10.8 :t 0.9 
17.5 .:t: 1.1 17.3 .:t: 1.3 
10.7 ± 0.4 12.4 t 0.8 



Table 13. Area monitors (TLD), Quarterly. 
Units: mK/111 days 

l!!..Q!L 2nd Ctr. 3rd Qtr. 4th Otr. 
Indicator 

T-93 12.9 ::t: 0.7 12.7 ::t: 1.3 13.6 ::t: 0.6 14.4:t:1.5 
T-94 14.4 ::t: 0.7 14.3 :t: 1.5 15.4 ::t: 0.8 17.5 ::t: 1.4 
T-112 11.4 ::t: 0.4 13.2 :t 1.3 10.6 :t 0.6 14.1 :t 1.1 
T-121 15.9 :t: 1.2 18.6±1.3 16.7 :t: 1.2 19.6 :t 1.3 
T-122 12.6 :1: 1.2 14.6 ± 1.2 12.2 :I: 1.0 15.1 :t 0.9 
T-123 15.3 :I: 0.7 15.9 :t 1.1 14.2 :t 0.7 16.3 ± 0.9 
T-125 16.6 t 0.7 15.5 :t: 1.3 16.2 :I: 0.6 15.0 :I: 0.9 
T-126 12.0 ± 0.6 14.5 :t 1.7 12.1 :t 0.8 13.9 :t 1.2 
T-127 16.6 :I: 1.8 17.8±1.9 15.6±1.1 16.7 :t 1.3 
T-128 16.6 :t 1.5 17.2:t:1.1 15.6 :t 1.2 16.4 :I: 0.9 
T-142 10.3 :I: 0.4 10.3 t 1.1 7.7 :t 0.8 10.5 ::t: 1.0 
T-150 12.4 :t 0.9 12.5 :I: 1.6 11.3 ± 1.0 12.6 :I: 1.2 
T-151 19.5 ± 1.6 17.7 :t 1.5 19.0 :t 1.6 17.8 ± 1.2 
T-153 21.7 :I: 0.6 18.0±1.1 22.3 :t: 1.2 17.4 :t 0.8 
T-154 16.3 :t 0.9 19.1 ::t: 1.5 16.0 :t 0.5 18.4 :t 1.4 
T-201 13.0 .:t 0.8 14.0 .:t 0.7 13.4 :t 0.6 15.9 :t 0.8 
T-202 13.5 :t 1.0 11.3 :t 1.1 13.6 :I: 1.0 13.2 :t 1.0 
T-203 16.2 :t 1.4 15.8 :I: 1.4 15.5 :t 0.5 17.9 :I: 1.4 
T-204 14.8 ± 0.9 13.9 .:t 1.0 14.0 :t 0.7 17.0 ::t: 1.3 
T-205 12.8 :I: 0.8 11.6 :t 0.9 12.6 :t 0.6 12.1±0.7 
T-206 10.8 :t 0.9 10.0 :1: 0.7 11.8 :I: 0.9 12.8 .:t 0.7 
T-207 10.4 ::t: 0.8 8.5 :t 0.6 11.7 ::t: 0.8 10.0 :I: 0.9 
T-208 8.5 :t 0.9 9.2 ±0.7 8.8 :1:0.8 10.6 ::t: 1.0 
T-211 10.0 ::t:0.8 7.9 :I: 1.0 10.7 :t 1.2 8.1 :t 0.9 
T-212 8.3 :t 0.7 7.7 :t 1.0 8.5 t 0.8 10.6 :I: 1.2 
T-213 14.8 :I: 1.1 15.7 ± 1.2 15.1 :t 0.9 16.0 t 1.1 
T-214 16.4 ± 1.0 19.4 :t 1.3 18.2 :t 0.8 18.6 :t 1.0 
T-215 16.4 :I: 0.8 18.3 :t 1.5 17.8 :t 0.6 17.6 :I: 1.3 
T-216 15.3 :t 1.3 14.0±1.1 17.8 :t: 1.4 13.6 ± 1.1 
T-217 17.6 :t 1.3 17.3 :t 1.6 18.2 :t 1.8 16.3 :t 1.6 
T-218 21.3±1.3 21.1 :t 2.2 22.5 :1: 1.4 19.2 :t 1.6 
T-219 14.9 :t 1.2 13.2 :t 1.6 14.7 :t 1.4 12.4 ± 1.4 
T-220 18.7 :t0.9 18.6 :t 1.4 21.1 ±1.4 17.7 :t 1.5 
T-222 11.8 :t 1.0 12.3 ± 1.1 12.5 :I: 1.3 12.2 .:t 1.2 
T-223 15.4 ::t: 1.1 14.2 :t 1.4 16.0 :t 1.4 10.3 :t 0.8 
T-224 10.8 :t.0.9 11.2 :t 1.0 10.8 t 0.9 12.9 :t 1.1 

Mean± s.d. 13.5 :t: 3.2 13.3 :t 3.5 14.2 :t 3.5 14.4 :t 3.2 
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Table 13. Area monitors (TLD), Quarterly. 

Units: mR/91 days 

1fil.9!!. 
Control 

T-9 13.1 ± 1.0 

T-11 13.1 :t0.7 
T-12 15.1 :t: 0.7 
T-24 17.1 :t 1.0 

T-27 18.1 ± 1.8 

Mean :t s.d. 15.3 ± 2.3 

T-95 13.8 :t 1.1 

T-100 13.2 :t 1.6 
T-111 14.2 ± 1.3 
T-124 18.2 ::t: 0.9 

T-155 ND' 
T-221 19.1±1.1 

Mean ::t:s.d. 15.7 :t 2.7 

~ 

T-80 9.7 :t 1.1 

T-81 16.0 :t 1.0 

T-82 9.9 ::t: 0.7 
T-83 9.4 ::t:0.8 

T-84 11.1 :t 0. 7 

T-85 10.8 :t 1.1 

T-86 15.5 ::t: 0.8 

T-88 13.5 ::t: 1.5 

T-89 12.0 :I: 0.6 

T-113 12.6 ::t: 1.0 

T-114 19.3 ± 0.9 
T-115 16.6 :t 0.9 

T-116 19.5 :t 2.0 

T-117 10.2 ± 0.8 

T-118 14.3 ::t: 0.8 

T-119 11.0 :t 1.0 

T-120 12.1 :t 0.5 
T-200 9.1 :t0.9 

Mean±s.d. 12.9 ::t: 3.3 

Shield 

T-87 5.1 ::t: 0.5 

•ND= No Data, TLD missing in the field. 

2nd Otr. 3rd Otr. 4th Qtr. 

11.9 :t 1.2 13.8 :t 1.4 13.6 ± 0.9 

11.3 ± 1.2 12.9 :t 0.9 13.4 :I: 1.0 

14.4±1.4 16.7 ± 1.3 16.6 :t 1.4 
17.0±1.1 17.8 :t 1.3 16.7 ± 0.8 
17.3 :t 1.6 19.0 :t 2.2 18.7 :t 1.2 

14.4 :t 2.8 16.0 :t 2.6 16.2 :t 2.6 

12.8±1.1 15.6 :t: 1.0 14.3 :t 1.0 

13.3 :t 1.4 15.9 :t 1.5 14.4 :t 1.0 

15.2 ::t: 1.1 13.2 :t 1.6 16.0 t 1.0 
19.3 :t 1.5 17.1 :t 1.4 18.9 :t 1.1 
15.5 :t 1.9 14.4 t 1.0 15.4 ::t: 1.6 
17.0 :t 1.3 22.3 ::t: 1.2 18.5 :t 1.1 

15.5 ± 2.4 16.4 :t 3.2 16.3 ::t: 2.0 

8.8 ± 1.0 8.5 :1: 1.3 9.6 ::t:0.9 

16.1 :t 1.0 17.1 :I: 1.5 18.2 :t 0.8 
9.1 :t: 1.1 9.0 ±0.8 11.3 ± 1.1 

6.4 ± 1.4 10.0 :t 1.0 10.2 :t 1.3 
10.0 :t 0.9 11.8 ± 1.2 12.5 :t 0.8 
10.8 :t 1.2 11.5 ± 1.1 13.1 :t 1.2 
14.9 ± 1.1 17.8 :t 2.0 17.4 :t 1.0 
14.8±1.1 13.7 t 1.5 16.3 :t 0.9 
12.9±1.1 13.7 :t 0.6 14.3 :t 0.9 
14.3 :t 1.6 12.5 :t 0.7 14.3 ± 1.1 

18.7 ::t: 1.5 18.0 :I: 0.9 18.6 ::t: 1.2 
17.4 :t 1.1 16.2 :t 1.2 18.1 ±1.2 

16.9 :t 1.4 19.1 :t 1.1 17.3 :t 1.2 
11.2 :t 1.3 10.3 t 0.8 14.4::t:1.5 

13.5 ::t: 0.9 14.8 :I: 0.8 17.9 ::t: 0.9 

12.8::t:1.9 8.9 t 0.4 13.1 :t 1.1 

8.6 :t 1.2 13.0 :I: 0.6 9.4 :t 1.1 

11.0 :t0.7 9.7 :t0.9 12.9 ::t: 0.8 

12.6 ::t: 3.2 13.1 :t 3.4 14.4 :t 3.1 

4.9 ::t: 1.2 4.9 t0.6 6.8 ::t: 1.1 
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Table M. Area monitor& (TLD), Annuol. 

Indicator 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-10 
T-38 
T-39 
T-40 
T-41 
T-42 
T-43 
T-44 
T-45 
T-46 
T-47 
T-46 
T-49 
T-50 
T-51 
T-52 
T-53 
T-54 
T-55 
T-60 
T-62 
T-65 
T-66 
T-67 
T-68 
T-69 
T-71 
T-73 
T-74 
T-75 
T-76 
T-91 
T-92 

Units: mR/365 days 

0 ND = No Data, TLD lost in the field. 

2018 

39.0 :t 2.1 
41.8 ± 1.9 
40.2 ± 2.8 
41.7 :t 1.6 
46.7 i: 2.0 
36.2 i 1.7 
54.2 ± 2.2 
70.1 :t 5.3 
55.3 i 1.9 
38.5 :t 2.0 
39.0 ± 1.6 
48.7 :t 3.0 
34.3 :t 1.8 
41.6 ± 2.4 
49.2 :t 2.8 
70.8 :t 4.6 
64.7 ± 2.1 
43.6 :t 2.7 
34.9 :t 1.9 
40.1 :t: 1.8 
34.0 ± 1.8 
51.0 :t 2.2 
56.9 :t 2.6 
67.6 ± 1.8 
56.0 :t 2.9 
60.3 :t 3.5 
48.9 :t 3.4 
46.3 :t 2.1 
44.6 :t 1.6 
48.2 :t 3.2 
63.0 :t 3.4 
67.4 ± 2.5 
64.0 :t 2.2 

ND0 

71.2 ± 3.5 
46.5 :t 2.0 
63.9 ±2.5 
44.1 ± 1.4 
49.8 :t: 2.8 
54.4 i: 2.6 
45.3 ± 1.3 
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Table 14. Area monitors (TLD), Annual. 
Units: mR/365 days 

Indicator 

T-93 
T-94 
T-112 
T-121 
T-122 
T-123 
T-125 
T-126 
T-127 
T-128 
T-142 
T-150 
T-151 
T-153 
T-154 
T-201 
T-202 
T-203 
T-204 
T-205 
T-206 
T-207 
T-208 
T-211 
T-212 
T-213 
T-214 
T-215 
T-216 
T-217 
T-218 
T-219 
T-220 
T-222 
T-223 
T-224 

Mean± s.d. 

e ND = No Dala, TLD lost in the field. 

-· -
2018 

48.1 :t 1.3 
55.5 :1: 1.1 
58.3 :t 2.8 
76.1 :t 3.7 
53.9 :t 2.6 
59.1 ±2.7 
57.5 :t 3.1 
53.0 :t 2.2 
66.1 :t 2.8 
71.8 :t 2.0 

NOD 

46.7 :t 1.3 
67.4 :t 4.9 
63.1 :1: 2.3 
69.9 :t 2.7 
47.8 ±4.0 
45.6 :t 3.1 
55.3 :t 5.8 
41.8 :I: 3.9 
39.3 :t 3.3 
33.8 :1: 3.3 
34.4 ± 3.2 
34.2 ± 3.3 
35.4 :t 2.3 
37.9 :t 1.8 
65.7 ±4.3 
66.0 :t 3.1 
66.4 ± 3.1 
59.8 ± 2.6 
71.1 ±2.6 
73.1 :I: 3.3 
58.6 :t 5.2 
70.3 :t 3.5 
53.3 ± 2.5 
56.3 ::1: 3.7 
47.3 ±2.1 

52.7 :t 11.9 
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Tabla 14. Arco monilor.. (TLD), l\nnuol. 

Units: mR/365 days 

...,. -
Control· 2018 

T-9 49.0 :t: 2.3 
T-11 44.9 :I: 3.8 
T-12 54.3 :t 3.2 
T-24 62.6 :t: 3.0 
T-27 63.7 :t 1.6 

Mean :t s.d. 54.9 ± 8.2 

T-95 53.0 :t 1.6 
T-100 54.1 :t 1.3 
T-111 62.1 :t 2.4 
T-124 63.6 :I: 3.5 
T-155 ND8 

T-221 65.1 :t2.7 

Mean ±s.d. 59.6 :I: 5.6 

~ 

T-80 37.5 :t 1.8 
T-61 79.1 :t 2.3 
T-82 36.7 :I: 2.3 
T-83 37.8 :t: 3.1 
T-84 46.8 :t 3.6 
T-85 50.1 :t 0.9 
T-66 62.0 :t 4.6 
T-88 51.0 :t: 2.4 
T-89 61.3 :t: 1.9 
T-113 62.2 :t: 2.1 
T-114 71.6 :t: 2.4 
T-115 70.7 :t 3.7 
T-116 65.4 :t:3.0 
T-117 48.4 :I: 1.9 
T-118 56.0 :t 3.6 
T-119 51.6 :t:2.3 
T-120 · 40.0 :t 1.7 
T-200 45.3 ± 4.0 

Mean :t s.d. 54.1 :t 12.7 

Shield 

T-87 26.9 :t 1.9 
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Table 15. Milk, analyses for strontium-89. strontium-90, iodine-131, gamma emitting isotopes, 
calcium and stable potassium. 

Monthly collections, location T-24 Units: pCi/L 

Date Collected 01-31-18 02-28-18 04-04-18 05-02-18 

Lab Code TMI- 310 TMI- 668 TMI- 1034 TMI- 1609 
.. ·- --

1-131 < 0.2 < 0.3 < 0.2 <'. 0.4 

Sr-89 < 0.7 < 0.6 < 0.6 < 0.5 

Sr-90 oc:: 0.8 oc:: 0.6 <0.6 < 0.5 

K-40 1377 :t: 116 1328 :t: 119 1401±114 1393 ± 105 

Cs-134 < 3.4 < 3.6 < 3.8 < 3.5 

Cs-137 < 2.3 < 4.2 < 3.8 < 2.3 

Ba-L.a-140 < 2.3 < 2.5 <'. 2.4 < 3.2 

Ca (g/L) 0.94 1.01 0.90 0.83 

Sr-90/g Ca < 0.85 < 0.59 <0.67 < 0.60 

K (g/l) 1.68 :!: 0.14 1.62 :!: 0.15 1.71 :!: 0.14 1.70±0.13 

Cs-137/g K < 1.37 < 2.59 < 2.22 < 1.35 

Date Collected 05-30-18 07-03-18 07-31-18 08-28-18 

Lab Code TMI- 2068 TMI- 2487 TMI- 3052 TMI- 3498 

1-131 < 0.3 < 0.3 < 0.3 oc:: 0.4 

Sr-89 < 0.5 < 0.5 < 0.6 < 0.5 

Sr-90 0.6 :t 0.3 0.7 :t 0.3 0.6 :t 0.3 0.5 t 0.3 

K-40 1375 :t 132 1448 :t 110 1338±116 1340 :t 118 

Cs-134 < 5.3 < 3.1 < 3.6 < 3.7 

Cs-137 -:: 5.3 < 3.2 < 4.3 < 3.5 

Ba-La-140 < 3.6 < 2.0 < 4.2 < 1.5 

Ca (g/L) 1.02 0.94 0.94 1.03 

Sr-90/g Ca 0.59 0.74 0.64 0.49 
K (g/L) 1.68 ± 0.16 1.77±0.13 1.63 ± 0.14 1.63 :t 0.14 

Cs-137/g K < 3.15 < 1.81 < 2.64 < 2.15 

Date Collected 09-26-18 10-31-18 12-05-18 01-03-19 

Lab Code TMI- 3946 TMI- 4693 TMI- 5121 TMI- 5422 

1-131 < 0.3 < 0.5 < 0.3 < 0.4 

Sr-89 < 0.6 < 0.6 < 0.5 < 0.7 

Sr-90 < 0.5 < 0.5 < 0.6 < 0.7 

K-40 1355 :t 123 1439 ± 126 1398 ± 122 1292 ± 121 

Cs-134 < 3.8 < 4.5 < 4.8 < 4.1 
Cs-137 < 5.1 < 4.4 < 4.2 < 3.9 
Ba-La-140 < 4.0 < 1.6 < 6.5 < 3.9 

Ca (g/L) 1.06 0.95 1.04 0.95 

Sr-90/g Ca < 0.47 < 0.53 < 0.58 < 0.74 

K (g/L) 1.65 ± 0.15 1.75±0.15 1.70 ± 0.15 1.58 ± 0.15 

Cs-137/g K < 3.09 < 2.51 < 2.47 < 2.47 
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Table 16. Ground water samples, analyses for gross beta, tritium, strontium-89, strontium-90 and 
gamma-emitting isotopes. 
Collection: Quarterly 
Units: pCi/L 

. -
Period 1st Otr. 2nd Otr. 3rd Otr. 4th Qtr. 

Location T-27A (Cl 

Lab Code TWW- 311 TWW· 2094 TWW- 3526 TWW- 5140 Req. LLD 

Date Colleded 01-23-18 05-09-18 08-09-18 11-14-18 

Gross beta < 3.7 < 3.6 < 3.7 < 4.0 4,0 

H-3 < 330 < 330 < 330 < 330 330 

Sr-89 < 0.6 < 0.7 < 0.6 < 0.8 
Sr-90 < 0.5 < 0.5 < 0.4 < 0.5 

Mn-54 < 1.9 < 2.5 < 1.6 < 3.1 15 
Fe--59 < 5.1 -< 7.8 < 5.6 < 7.6 30 
Co-58 -< 2.0 < 2.7 < 1.8 < 5.1 15 
Co-60 < 2.2 < 1.8 < 2.0 < 2.9 15 
Zn-65 < 1.3 < 4.0 < 5.0 < 9.1 30 
Zr-Nb-95 < 3.0 < 3.2 < 5.1 < 6.8 15 
Cs-134 < 2.7 < 3.5 < 3.2 < 4.5 15 
Cs-137 < 2.1 < 2.4 < 3.1 < 4.5 18 
Ba-La-140 < 2.2 < 7.9 < 4.2 < 6.9 15 

Location T-225 (I) 

Lab Code TWW- 313 Req. LLD 

Date Colleded 01-23-18 

Gross beta 1.9 :t 0.7 4.0 

H-3 < 330 330 

Sr-89 < 0.6 
Sr-90 < 0.4 

Mn-54 < 2.1 15 
Fe-59 < 4.3 30 
Co-58 < 2.6 15 
Co-60 < 2.4 15 
Zn-65 < 5.0 30 
Zr-Nb-95 < 3.4 15 
Cs-134 < 3.5 15 
Cs-137 < 2.9 16 
Ba-La-140 < 2.6 15 
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Table 16. Ground water samples, analyses for gross beta, tritium, strontium-89, strontium-90 and 
gamma-emitting isotopes. 
Collection: Quarterfy 
Units: pCi/l 

Period 

Location 

lab Code 

Dale Collected 

Gross beta 

H-3 

Sr-89 
Sr-90 

Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-Nb-95 
Cs-134 
Cs-137 
Ba-La-140 

1st Qtr. 

TWW- 312 

01-23-18 

1.7 :t 0.6 

< 330 

< 0.8 
< 0.6 

< 2.6 
< 3.4 
< 1.4 
< 2.2 
< 3.9 
< 3.1 
< 2.6 
< 3.7 
< 5.4 

2nd Qtr. 

11 
ftND" = No data: see Table 2.0, listing of Missed Samples. 
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3rd Otr. 4th Qtr. 

T-141 (QC) 

Req. LLD 

4.0 

330 

15 
30 
15 
15 
30 
15 
15 
18 
15 

,. . , 
-· 



Table 19. Green leafy vegetables, analyses for strontium-89, :itrontium-90, iodine-131 and other 
gamma-emitting isotopes. 
Collection: Monthly, in season Units: pCi/9 wet 

Location T-17 (12 
., 

Lab Code TVE-· 3522 lVE-3965 - lVE- 4708 
Date Colleo.ed 08-28--18 09-25-18 10-31-18 

Sample Type Cabbage Cabbage Cabbage 
Sr-89 < 0.018 < 0.014 < 0.007 
Sr-90 < 0.009 < 0.011 <0.006 
1-131 < 0.008 < 0.033 < 0.015 
K-40 2.63 ± 0.20 2.52 :t: 0.24 2.78 :t 0.28 
Nb-95 < 0.008 < 0.011 < 0,010 
Zr-95 < 0.009 < 0.015 < 0.013 
Cs-134 < 0.006 < 0.008 < 0.010 
Cs-137 < 0.007 < 0.011 < 0.011 
Ce-141 < 0.010 < 0.013 < 0.012 
Ce-144 < 0.039 < 0.056 < 0.054 

Location T-19 (ll 
19C 

Lab Code lVE- 3057 TVE- 3524 lVE- 3966 TVE- 4709 
Date Collected 07-31-18 08-28-18 09-25-18 10-31-18 
Sample Type Kale Cabbage Cabbage Cabbage 
Sr-89 < 0.025 < 0.006 < 0.014 < 0.006 
Sr-90 < 0.014 <0,003 < 0.013 < 0.004 
1-131 < 0.029 < 0.008 < 0.021 < 0.021 
K-40 4.15 :t: 0.34 1.85 :t 0.18 2.92 :t 0.25 2.57 :t 0.30 
Nb-95 < 0.013 < 0.004 < 0.012 < 0.016 
Zr-95 < 0.017 < 0.005 < 0.019 < 0.015 
Cs-134 < 0.013 < 0.007 < 0.009 < 0.014 
Cs-137 < 0.010 < 0.005 < 0.006 < 0.010 
Ce-141 < 0.023 < 0.014 < 0.022 < 0.035 
Ce-144 < 0.068 < 0.038 < 0.069 < 0.098 

Location T-19 {ll 
19K 

Lab COde lVE- 3591 TVE- 3967 TVE- 4706 
Date Collected 08-28-18 09-25-18 10-31-18 
Sample Type Kale Kale Kale 
Sr-89 < 0.020 < 0.015 < 0.017 
Sr-90 < 0.011 < 0.013 < 0.012 
1-131 < 0.014 < 0.051 < 0.021 
K-40 3.55 :t 0.24 3.56 :t 0.32 3.45 :t 0.35 
Nb-95 < 0.007 < 0.015 < 0.013 
Zr-95 < 0.014 < 0.019 < 0.017 
Cs-134 < 0.009 < 0.014 < 0.013 
Cs-137 < 0.008 < 0.012 < 0.015 
Ce-141 < 0.01~ < 0.025 < 0.013 
Ce-144 < 0.050 < 0.113 < 0.060 
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Table 19. Green leafy vegetables, analyses for strontium-89, stronlium-90, iodine-131 and other 
gamma-emitting isotopes. 
Collection: Monthly. in season Units: pCilg wet 

Location T-30 

Lab Code lVE- 3058 TVE- 3592 TVE- 3968 lVE- 4707 
Dale Collected 07-30-18 08-27-18 09-26-18 10-31-18 

Sample Type - Kale Kale Kale Kale 

Sr-89 < 0.017 < 0.021 < 0.015 <0.019 
Sr-90 < 0.009 < 0.010 < 0.012 < 0.013 

1-131 < 0.011 < 0.017 < 0.015 < 0.026 
K-40 3.51 :t 0.19 4.56 :t 0.29 3.92 ± 0.20 4.12 ± 0.35 
Nb-95 < 0.006 < 0.006 < 0.005 < 0.011 
Zr-95 < 0.008 < 0.008 < 0.011 < 0.015 
Cs-134 < 0.006 < 0.008 < 0.006 < 0.012 
Cs..137 < 0.006 < 0.009 < 0.007 < 0.011 
Ce-141 < 0.011 < 0.011 < 0.010 < 0.0,9 
Ce-144 < 0.036 < 0.061 < 0.051 < 0.102 

Location T-37 (C) 

Lab Code lVE- 3059 TVE- 3593 TVE- 3969 
Date Collected 07-30-18 08-27-18 09-26-18 10-31-18 
Sample Type Cabbage Cabbage Cabbage Ns• 
Sr-89 < 0.005 <0.008 < 0.003 
Sr-90 < 0.003 < 0.004 <0.003 
1-131 < 0.016 < 0.009 < 0.016 
K-40 2.21 :t 0.21 2.32 ± 0.19 1.53 :t 0.17 
Nb-95 < 0.013 < 0.005 < 0.005 
Zr-95 < 0.016 < 0.007 < 0.013 
Cs-134 < 0.009 < 0.006 < 0.007 
Cs-137 < 0.006 < 0.008 < 0.006 
Ce-141 < 0.021 < 0.008 < 0.012 
Ce-144 < 0.049 < 0.038 < 0.042 
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Table 19. Green leafy vegetables, anafyses for stronlium-89, strontium-90, iodine-131 and other 
gamma-emitting isotopes. 
Collection: Monthly, in season Units: pCi/g wet 

location T-227 (I) 

Lab Code TVE- 3525 TVE- 3970 

Date . .Callected 08-28-1B. - 09-25-18 10-31"\8 
Sample Type Cabbage Cabbage Ns" 
Sr-89 < 0.015 <0.008 
Sr-90 < 0.007 < 0.007 

1-131 < 0.020 < 0.024 
K-40 2,41 :t 0.20 2.82 :t 0.22 
Nb-95 < 0.005 < 0.009 
Zr-95 < 0.008 < 0.014 
Cs-134 < 0.007 < 0.007 
Cs-137 < 0.008 < 0.009 
Ce-141 < 0.019 < 0.016 
Ce-144 < 0.072 < 0.048 

No sample 

19-3 



Table 20. Fruit, analyses for stronlium-89, strontium-90, iodine-131 and other 
gamma-emitting isotopes. 
Collection: Monthly, in season 
Units: pCi/g wet 

Location T-8 (I) T-25 (I) 

Lab Code TVE- 4710 TVE- 4711 
Date Collected 10-24-18 10-24-18 
Sample Type Apples Apples 

Sr-89 < 0.007 < 0.006 
Sr-90 < 0.004 < 0.004 

1-131 < 0.013 < 0.013 

K-40 1.41 ± 0.16 1.54 :t 0.17 
Nb-95 < 0.006 < 0.008 
Zr-95 < 0.012 < 0.009 
Cs-134 < 0.007 < 0.007 
Cs-137 < 0.007 < 0.007 
Ce-141 < o.oog < 0.014 
Ce-144 < 0.048 < 0.037 

Location T-209 (C) 

Lab Code 
Date Collected 10-24-18 

Sample Type Ns0 

Sr-89 
Sr-90 

1-131 

K-40 
Nb-95 
Zr-95 
Cs-134 
Cs-137 
Ce-141 
Ce-144 

0 No sample available 
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Table 22. Soil samples, analyses for gamma•emitting isotopes. 
Collection: Annual 
Units: pCi/g dry 

,.. · .:, -Location T-1 T-2 T-3 T-4 ---
_ _ ---lab Code- TS0--1632 ·-TS0-,633- TSO-·1534 TSO- 1636 

Date Collected 04-25-18 04-25-18 04-25-18 04-25-18 

Be-7 < 0.34 < 0.28 < 0.31 < 0.30 
K-40 7.32 :t 0.67 8.45 ± 0.67 6.36 t 0.56 4.54 ± 0.52 
Mn-54 < 0 .021 < 0.022 < 0.024 < 0.025 
Nb-95 < 0.032 < 0.064 < 0.043 < 0.028 
Zr-95 < 0.040 < 0.042 < 0.030 < 0.052 
Ru-103 < 0.040 < 0 .037 < 0.018 < 0.038 
Ru-106 < 0.165 < 0.281 < 0.195 < 0.207 
Cs-134 < 0.026 < 0.023 < 0.020 < 0.017 
Cs-137 < 0.029 0.14 ± 0 .038 < 0.027 < 0.020 
Ce-141 < 0.066 < 0.102 < 0.072 < 0.066 
Ce-144 < 0.142 < 0.228 < 0.150 < 0.179 

Location T-7 T-8 
Lab Code TSO- 1637 TSO- 1638 
Date Collected 04-25-18 04-25-18 

Be-7 1.03 :t 0.41 0.94 t 0.37 
K-40 14.18 :t 0.83 21.93 :t: 0.92 
Mn-54 < 0.036 < 0 .027 
Nb-95 < 0.007 < 0.055 
Zt-95 < 0 .035 < 0.044 
Ru-103 < 0.046 < 0.027 
Ru-106 < 0.174 < 0.150 
Cs-134 < 0 .023 < 0.023 
Cs-137 0.051 :t: 0.021 0.083 t 0.029 
Ce-141 < 0.079 < 0.085 
Ce-144 < 0.190 < 0.132 

Location T-9 T•11 T-12 T-27 
Lab Code TSO- 1639 TSO- 1640 TSO· 1641 TSO- 1642 
Date Collected 04-25-18 04-25-18 04-25-18 04-25-18 

Be-7 1.13± 0.43 0.90 t 0.34 0.68: 0.24 < 0 .38 
K-40 17.67 t 1.01 18.37 t 0.80 17.00 :t 0.72 22.14 ± 0.99 
Mn-54 < 0.040 < 0.025 < 0.028 < 0.035 
Nb-95 < 0.046 < 0.054 < 0.038 < 0.079 I 

Zr-95 < 0.079 < 0.050 < 0.060 < 0.051 
I 

Ru-103 < 0.041 < 0.Q44 < 0.019 < 0 .043 I 
Ru-106 < 0.157 < 0.231 < 0.128 < 0.319 I 
Cs-134 < 0.026 < 0.019 < 0.016 < 0.028 

' I Cs-137 0.20 t 0.034 0.081 :t 0.031 0.042 ± 0.019 0 .13 :t 0 .036 
Ce-141 < 0.106 < 0.088 < 0.073 < 0.086 I I 
Ce-144 < 0.226 < 0 .193 < 0.145 < 0.212 

I 
I 
I 
I 
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Table 23. Treated surface water samples, analyses for gross beta. 
Collection: Monthly composites of weekly ~rab samplP.i:; 
Uni!:;. pCVL 

: , • • I 

~ --
T-11 !C) T-12 ~C~ 

Lab Code Date Collected Gross Beta Lab Code Date Collected Gross Beta 

TSWT- 314 01-30-18 < 0.8 TSWT- 315 01-30-18 1.4 :t: 0.6 

TSWT- 701 02-27-16 1.2 :t: 0.6 TSWT- 702 02-27-18 1.2 :t: 0.6 

TSWT- 1054 04-03-18 1.1 :t 0.6 TSWf- 1055 04-03-18 2.6 ± 0.6 

TSWT- 1621 05--01-18 1.0 :t: 0.5 TSWT- 1622 05-01-18 1.5 :t 0.6 

rswr- 2082 05-29-18 0.9 :t 0.5 TSWT- 2083 05-29-18 1.4 ± 0.5 

TSWT- 2500 07-02-18 1.7 ::t 0.6 TSWT- 2501 07-02-18 1.4 :t 0.6 

TSWT- 3053 07-30-18 1.3 :t 0.6 TSWT- 3054 07-30-18 1.2 :t 0.5 

TSWf- 3499 08-27-18 < 0.9 TSWT- 3500 08-27-18 < 0.8 

TSWT- 3973 09-25--18 < 0.9 TSWT- 3974 09-25-18 < 0.9 

TSWf- 4702 10-30-18 1.1 :t 0.5 TSWT- 4703 10-30-18 < 0.8 

TSWT• 5128 12-04-18 1.1 ± 0.5 TSWT- 5129 12-04-18 1.1 :t 0.5 

TSWf- 5423 01-02-19 1.4 :t 0.6 TSWT- 5424 01-02-19 1.5 ± 0.6 

T-22 T-143 (QC) 

TSWf- 316 01-30-18 < 0.9 TSWf- 317 01-30-18 1.0 :t 0.5 

TSWT- 703 02-27-18 1.4 ± 0.6 TSWT- 704 02-27-18 1.7 :t 0.6 

TSWT- 1056 04-03-18 1.5 :t 0,6 TSWT- 1057 04-03-18 1.5 :t: 0.6 

TSWT- 1623 05-01-18 1.0 ± 0.5 TSWf- 1624 05--01-18 1.0 :t: 0.6 

TSWf- 2084 05--29-18 1.6 :t 0.6 TSWT- 2085 05-29-18 1.0 ± 0.5 

iSWT- 2502 07-02-18 1.4 :t 0.6 rswr- 2503 07-02-18 1.9 :t: 0.6 

TSWT- 3055 07-31-18 1.7 .t 0.6 TSWT- 3056 07-30-18 1.1 :t 0.6 

TSWT- 3501 08-27-18 1.4 :t: 0.6 TSWT- 3503 08-27-18 1.1 ± 0.5 

TSWT- 3975 09-25-18 < 0.8 TSWT- 3976 09-25--18 1.1 ± 0.5 

TSWT- 4704 10-30-18 1.5 ± 0.6 TSWT- 4705 10-30-18 < 0.9 

TSWT- 5130 12-04-18 < 0.8 TSWT- 5131 12-04-18 1.6 :t 0.6 

TSWT- 5425 01 -02-19 1.2 ± 0.6 TSM- 5426 01-02-19 1.4 :t: 0.5 
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Table 24. 

Location 

Period 
lab Code 

H-3 

Sr-89 
Sr-90 

Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-Nb-95 
Cs-134 
Cs-137 
Ba-La-140 

Location 

Period 
lab Code 

H-3 

Sr-89 
Sr-90 

Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Zr-Nb-95 
Cs-134 
Cs-137 
Ba-La-140 

Treated surface water samples, analyses for tritium, strontium-89, 
gamma-emitting isotopes. 
Collection: Quarterty composites of weekly grab samples 
Units: pCi/L 

T-11 (C2 
1st Otr. 2nd Qtr. 3rd Otr. 

TSWT- 1230 TSWT- 2514 TSWT- 4084 

< 330 < 330 < 330 

< 0.8 < 0,7 < 0.7 
< 0.5 < 0,6 < 0.5 

< 2,4 < 2.3 < 3.1 
< 3.3 < 5.2 < 8.5 
< 3.0 < 2.4 < 2.3 
< 1.6 < 2.0 < 2.3 
< 5.0 < 3,5 < 2.7 
< 3.5 < 2.1 < 3.3 
< 3.2 < 2.9 < 4.7 
< 2.2 < 2.4 < 3,6 
< 5.2 < 2.7 < 4.3 

T-12 {Cl 

1st Qtr. 2nd Otr. 3rd Qtr. 
TSWT- 1231 TSWT- 2515 TSWT- 4085 

< 330 < 330 < 330 

< 0.9 < 0,6 < 0.9 
< 0,6 < 0.5 < 0.7 

< 2.1 < 3.2 < 3.5 
< 5.4 < 6.3 < 3.4 
< 2.2 < 3.3 < 1.4 
< 1.9 < 3.2 < 3.6 
< 2.9 < 4.5 < 4.9 
< 3,6 < 2.7 < 4.0 
< 3.1 < 3.7 < 4.2 
< 3.0 < 2.9 < 3.1 
< 4.2 < 3.3 < 2.4 
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strontium-90 and 

-· -

4IhQtr. 
TSWT- 5434 Reg. LLD 

< 330 330 

< 0.6 
< 0.5 

< 3.6 15 
< 5.6 30 
< 2.4 15 
< 2.5 15 
< 4.2 30 
< 3.1 15 
< 4,2 10 
< 2.3 18 
< 3.4 15 

4th Qtr. 
TSWT- 5436 Reg. LLD 

< 330 330 

< 0.6 
< 0.5 

< 3.4 15 
< 4.2 30 
< 1.8 15 
< 2.8 15 
< 5.1 30 
< 4.3 15 
< 3,6 10 
< 1.1 18 
< 4.9 15 



Table 24. Treated surface water samples, analyses for tritium, strontium-89, strontium-90 and 
gamma-emitting isotopes. 
Collection: Quarterly composites of weekly grab samples. 
Units: pCi/L 

--· -

Location T-22 

Period 1st Otr. 2nd Otr. 3rd Otr. 4th Qtr. 
Lab Code TSWT- 1232 TSWT- 2516 TSWT- 4086 TSWT- 5437 Reg. LLD 

H-3 < 330 < 330 < 330 < 330 330 

Sr-69 < 0.7 < 0.5 < 0.6 < 0.6 
Sr-90 < 0.5 < 0.5 < 0.5 < 0.5 

Mn-54 < 2.9 < 2.0 < 3.1 < 2.7 15 
Fe-59 < 3.1 < 1.6 < 5.2 < 4.5 30 
Co-58 < 2.1 < 1.2 < 3.1 < 1.5 15 
Co-60 < 1.8 < 1.7 < 1.3 < 1.6 15 
Zn-65 < 4.7 < 2.8 < 3.5 < 2.4 30 
Zr-Nb-95 < 3.2 < 2.9 < 4.7 < 2.6 15 
Cs-134 < 2.8 < 2.4 < 3.4 < 2.6 10 
Cs-137 < 3.1 < 3.3 < 4.3 < 3.0 18 
Ba-La-140 < 8.7 < 1.9 < 7.4 < 3.3 15 
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Table 25. Untreated surface water, analyses for gross beta. tritium and gamma emitting isotopes. 
Location: T-3 
Collection: Monthly composites ot weekly grab samples 
Units: pCi/l 

Lab Code TSWU- 318 TSWU- 706 TSWU- 1064 TSWU- 1625 
Date-Collected 01-30-18 02-27-18 04-03-18 -05-01-18 

Gross beta 3.0 ± 1,1 1.9 :t 1.0 3.1 :t 0.7 1.8 :t 0.6 

H-3 < 330 < 330 < 330 < 330 

Mn-54 < 2.3 < 3.3 < 2.3 < 2.6 
Fe-59 < 5.1 < 3.3 < 3.9 < 4.5 
Co-58 < 1.8 < 1.8 < 2.9 < 2.8 
Co-60 < 1.7 < 2.9 < 1.6 < 2.6 
Zn-65 < 5.7 < 5.8 < 3.6 < 4.5 
Zr-Nb-95 < 1.9 < 3.7 < 1.8 < 3.2 
Cs-134 < 2.5 < 3.7 < 2.6 < 3.7 
Cs-137 < 2.2 < 2.3 < 3.6 < 1.9 
Ba-La-140 < 1.8 < 2.5 < 1.2 < 2.3 

Lab Code TSWU- 2086 TSWU- 2493 TSWU- 3044 TSWU- 3504 
Date Collected 05-29-18 07-02-18 07-30-18 08-27-18 

Gross beta 2.1 :t 0.6 2.0 ± 0.6 1.5 :t 0.6 1.7 ± 0.6 

H-3 < 330 < 330 < 330 < 330 

Mn-54 < 4.0 < 2.6 < 4.2 < 3.3 
Fe-59 < 7,1 < 5.1 < 5.4 < 5.6 
Co-58 < 3.4 < 1.9 < 2.4 < 2.4 
Co-oO < 4.0 < 1.8 < 3.7 < 1.7 
Zn-65 < 9.5 < 3.4 < 3.8 < 3.3 
Zr-Nb-95 < 4.3 < 2.6 < 4.3 < 4.9 
Cs-134 < 4.7 < 2.3 < 4.2 < 3.3 
Cs-137 < 5.1 < 2.4 < 4.8 < 2.6 
Ba-la-140 < 3.6 < 2.6 < 4.0 < 2.0 

Lab Code TSWU· 3977 TSWU- 4694 TSWU· 5132 TSWU• 5427 
Date Collected 09-25-18 10-30-18 12-04-18 01-02-19 

Gross beta 1.6 t 0.6 1.9 :t 0.6 1.3 :t 0.6 2.4 ± 0.7 

H-3 < 330 < 330 < 330 < 330 

Mn-54 < 3.9 < 3.0 < 2.5 < 3.4 
Fe-59 < 9.5 < 6.4 < 5.1 < 6.6 
Co-58 < 2.2 < 3.1 < 1.7 < 2.1 
Co-60 < 3.4 < 2.0 < 2.8 < 1.5 
Zn-65 < 8.3 < 2.9 < 5.6 < 5.1 
Zr-Nb-95 < 4.1 < 4.9 < 4.0 < 3.1 
Cs-134 < 4.8 < 3.3 < 3.4 < 2.7 
Cs-137 < 5.3 < 4.1 < 2.5 < 2.7 
Ba-La-140 < 4.2 < 3.0 < 3.9 < 1.6 
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Table 25. Untreated surface water, analyses for gross beta, tritium and gamma emitting isotopes. 
Location: T-11 (C) 
Collection: Monthly composites of weekly grab samples 
Units: pCi/L 

Lab Code TSWU- 320 TSWU- 708 TSWU- 1066 TSWU- 1627 - . 
Date "collected 01-30-18 02-27-18 04-03-18 05-0f-18 Req.LLD 

Gross beta 1.8 ± 1.0 < 1.6 2.1 :t 0.6 1.8 ± 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 2.4 < 2.6 < 2.5 < 5.0 15 
Fe-59 < 3.3 < 4.7 < 4.2 < 6.3 30 
Co-58 < 1.6 < 1.7 < 2.6 < 3.3 15 
Co-60 < 2.0 < 2.7 < 1.9 < 2.6 15 
Zn-65 < 3.9 < 3.3 < 3.0 < 6.9 30 
Zr-Nb-95 < 2.2 < 2.1 < 3.4 < 3.7 15 
Cs-134 < 3.2 < 3.0 < 3.3 < 3.7 10 
Cs-137 < 2.8 < 2.1 < 3.0 < 1.9 18 
Ba-La-140 < 2.3 < 2.3 < 1.8 < 1.5 15 

Lab Code TSWU- 2088 TSWU- 2495 TSWU- 3047 TSWU- 3506 
Date Collected 05-29-18 07--03-18 07-31-18 08-28-18 Req. LLD 

Gross beta 1.0 ± 0.5 0.9 ± 0.5 1.4 :i: 0.5 1.3 :t 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 4.0 < 5.6 < 1,8 < 2.0 15 
Fe-59 < 8.8 < 4.4 C 5.6 < 5.6 30 
Co-58 < 1.8 < 3.7 < 3.0 < 2.8 15 
Co-60 < 2.9 < 4.4 < 1.2 < 2.0 15 
Zn-65 < 3.3 < 9.3 C 4.9 < 5.3 30 
Zr-Nb-95 < 3.8 < 6.6 < 1.9 < 5.6 15 
Cs-134 < 4.5 < 5.1 C 2.7 < 3.6 10 
Cs-137 < 2.7 < 3.6 < 3.0 < 3.3 18 
Ba-La-140 < 4,7 < 3.6 < 3.6 < 2.7 15 

Lab Code TSWU- 3979 TSWU- 4697 TSWU- 5135 TSWU- 5429 
Date Collected 09-25-18 10-30-18 12-04-18 01-02-19 Req. LLD 

Gross beta < 0.9 1.0 ± 0.5 2.0 :I: 1.0 2.1 ± 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 3.7 < 2.1 < 3.0 < 3.1 15 
Fe-59 < 7.8 < 4.2 < 5.8 < 6.9 30 
Co-58 < 3.5 < 2.6 < 1.8 < 1.8 15 
Co-60 < 5.8 < 2.1 < 2.3 < 3.5 15 
Zn-65 < 11.0 < 1.7 < 5.5 < 6.5 30 
Zr-Nb-95 < 7.7 < 2.2 < 3.4 < 5.3 15 
Cs-134 < 6.5 < 2.9 < 3.4 < 4.0 10 
Cs-137 < 4.6 < 2.0 < 3.1 < 3.3 18 
Ba-La-140 < 9.4 < 5.2 < 5.0 < 2.4 15 
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Table 25. Untreated surface water, analyses for gross beta, tritium and gamma emitting isotopes. 
Location: T-12 (C) 
Collection: Monthly composites of weekly grab samples 
Units: pCi/L 

TSWU- 1067 TSWU- 1628 
,, 

Lab Code TSWU- 321 TSWU- 709 -
Date-conected -01 <3(}.;18- 02~27s18 04-03-16 -os-o1~1a Req: tLD 

Gross beta 2.4 ± 0,6 2.3 ± 0.7 1.7 ± 0.6 1.6 ± 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 2.6 < 2.0 < 3.0 < 2.8 15 
Fe-59 < 2.8 < 2.5 < 7.6 < 4.4 30 
Co-58 < 1.6 < 2.0 < 3.7 < 2.2 15 
Co-{10 < 2.6 < 3.3 < 3.0 < 1.9 15 
Zn-65 < 2.8 < 6.2 < 9.1 < 1.8 30 
Zr-Nb-95 < 2.1 < 3.8 < 3.3 < 2.1 15 
Cs-134 < 2.9 < 3.1 < 4.7 < 2.9 10 
Cs-137 < 2.8 < 2.7 < 3.9 < 2.9 18 
Ba-La-140 < 2.3 < 2.7 < 5.3 < 3.5 15 

Lab Code TSWU- 2089 TSWU- 2496 TSWU- 3048 TSWU- 3507 
Date Collected 05-29-18 07--02-18 07-30-18 08-27-18 Req.LLD 

Gross beta 2.1 ± 0.6 2.5 ± 0.6 1.1 :t 0.6 1.8 :t 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 3.8 < 3.4 < 2.3 < 1.9 15 
Fe-59 < 6.8 < 5.6 < 3.4 < 6.3 30 
Co-58 < 4.9 < 2.6 < 1.9 < 2.8 15 
Co-60 < 3.7 < 4.1 < 1.9 < 0.7 15 
Zn-65 < 3.6 < 6.6 < 5.1 < 3.1 30 
Zr-Nb-95 < 5.4 < 3.8 < 3.4 < 2.9 15 
Cs-134 < 4.6 < 5.3 < 3.0 < 2.8 10 
Cs-137 < 2.7 < 4.5 < 3.0 < 3.2 18 
Ba-La-140 < 3.9 < 6.5 < 4.9 < 3.1 15 

Lab Code TSWU- 3980 TSWU- 4698 TSWU- 5136 TSWU- 5430 
Date Collected 09-25-18 10-30-18 12-04-18 01-02-19 Req. LLD 

Gross beta 2.2 ± 0.6 2.5 ± 0.7 1.4 ± 0.6 3.4 ± 0.7 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 3.5 < 1.5 < 1.9 < 2.6 15 
Fe-59 < 6.3 < 5.2 < 3.8 < 3.3 30 
Co-58 < 3.2 < 2.5 < 2.0 < 2.4 15 
Co-60 < 2.5 < 2.8 < 2.5 < 1.8 15 
Zn-65 < 6.3 < 5.3 < 3.0 < 5.1 30 
Zr-Nb-95 < 4.4 < 2.8 < 3.1 < 2.2 15 
Cs-134 < 4.6 < 3.3 < 3.2 < 3.1 10 
Cs-137 < 5.0 < 3.5 < 2.8 < 3.3 18 
Ba-La-140 < 4.5 < 4.4 < 5.6 < 2.5 15 
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Table 25. Untrealed surface water, analyses for gross beta, tritium and gamma emitting isotopes. 
I n<'~linn· T-?.?. 
Collection: Monthly composites or weekly grab samples 
Units: pCi/L 

Lab Code. TSWU- 324 TSWU- 711 TSWU- 1069 TSWU- 1630 
Date Collected 01-30-18 02-27-18 04--03-16 05-01-18 

Gross beta 1.1 :t 0.5 1.9 :t 0.6 2.1 :t 0.6 1.4 :t 0.6 
• H-3 975 :t 129 < 330 < 330 < 330 

Mn-54 < 2.7 < 2.0 < 2.6 < 2.1 
Fe-59 < 5.0 < 4.1 < 5.6 < 2.9 
Co-58 < 1.1 < 1.9 < 1.9 < 2.8 
Co-60 < 2.6 < 1.9 < 2.0 < 2.5 
Zn-65 < 2.9 < 3.2 < 3.1 < 2.6 
Zr-Nb-95 < 3.2 < 1.5 < 2.7 < 2.3 
Cs-134 < 2.8 < 2.8 < 3.3 < 3.0 
Cs-137 < 3.1 < 1.5 < 3.1 < 3.9 
Ba-La-140 < 2.4 < 1.8 < 5.2 < 2.5 

Lab Code TSWU- 2091 TSWU- 2496 TSWU- 3050 TSWU- 3509 
Date Collecte<I 05-29-18 07-03-18 07-31-18 08-28-18 

Gross beta 1.3 :t 0.6 2.0 :t 0.6 1.7 :t 0.6 1.2 :t 0.6 

H-3 < 330 < 330 < 330 < 330 

Mn-54 < 3.6 < 2.8 < 1.9 < 2.4 
Fe-59 < 10.3 < 3.9 < 4.7 < 5.3 
Co-58 < 3.5 < 2.6 < 3.0 < 2.7 
Co-80 < 3.1 < 2.0 < 2.2 < 1.3 
Zn-65 < 2.9 < 4.0 < 5.8 < 5.7 
Zr-Nb-95 < 4.8 < 2.9 < 3.2 < 2.5 
Cs-134 < 4.4 < 2.6 < 3.1 < 2.7 
Cs-137 < 5.4 < 2.5 < 2.5 < 3.1 
Ba-La-140 < 2.7 < 3.9 < 7.7 < 2.4 

Lab Code TSWU- 3983 TSWU- 4700 TSWU- 5138 TSWU- 5432 
Date Collected 09-25-18 10-30-18 12--04-18 01-02-19 

Gross beta 1.1 :t 0.5 1.3 :t 0.6 2.1 :t 0.6 3.7 :t 0.8 

H-3 < 330 < 330 < 330 < 330 

Mn-54 < 2.2 < 2.5 < 6.5 < 5.4 
Fe-59 < 6.4 < 3.6 < 13.8 < 6.0 
Co-58 < 2.0 < 1.7 < 5.1 < 4.3 
Co-60 < 2.1 < 1.3 < 3.6 < 4.0 
Zn-65 < 3.6 < 3.9 < 15.5 < 12.2 
Zr-Nb-95 < 3.6 < 3.2 < 10.1 < 7.6 
Cs-134 < 3.1 < 3.3 < 7.4 < 5.7 
Cs-137 < 3.0 < 3.2 < 5.9 < 6.1 
Ba-La-140 < 2.6 < 4.3 < 7.1 < 7.6 

• Tritium reanalyzed with a result of 975±129 pCi/L. 
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Table 25. Untreated surface water, anatyses for gross beta. tritium and gamma emitting isotopes. 
Location: T-145 (QC) 
Collection: Monthly compusiles of w~~kly y1ctl.J sct111ple6 
Units: pCi/L 

Lab Code TSWU- 325 TSWU- 712 TSWU- 1070 TSWU- 1631 --· ' -
Date Collected - 01-30-18 02-27-18 04-03-18 05-01-18 Req.LLO 

Gross beta 1.7 ± 0.6 2.0 ± 1.0 2.4 ± 0.6 1.6 ± 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 3.1 < 2.0 < 2.8 < 3.4 15 
Fe-59 < 4.4 < 4.2 < 5.2 < 8.3 30 

Co-58 < 3.2 < 2.7 < 3.3 < 2.8 15 
Co-60 < 2.0 < 2.3 <: 4.4 < 2.6 15 
Zn--65 < 4.2 < 1.8 < 4.6 < 3.9 30 

Zr-Nl>-95 < 2.3 < 1.5 < 5.1 < 2.3 15 

Cs-134 < 2.8 < 3.8 < 4.0 < 4.2 10 
Cs-137 < 2.4 < 2.9 < 2.5 < 2.5 18 
Ba-La-140 < 1.5 < 3.9 < 3.4 < 2.0 15 

Lab Code TSWU- 2092 TSWU- 2499 TSWU- 3051 TSWU- 3510 
Date Collected 05-29--18 07-02-18 07-31-18 08-28-16 Req. LLD 

Gross beta < 1.6 3.0 ± 0.7 < 0.9 1.5 ± 0.6 4.0 

H-3 < 330 < 330 < 330 < 330 330 

Mn-54 < 3.7 < 3.5 < 1.8 < 1.8 15 
Fe-59 < 8.3 < 9.3 < 6.0 < 5.3 30 
Co-58 < 3.5 < 2.2 < 1.9 < 3.0 15 
Co-60 < 4.2 < 2.9 < 3.4 < 1.3 15 

Zn-65 < 5.0 < 6.4 < 6.7 < 3.2 30 

Zr-Nl>-95 < 5.2 < 4.5 < 3.1 < 2.8 15 
Cs-134 < 4.2 < 3.9 < 3.6 < 2.7 10 

Cs-137 < 3.3 < 3.4 < 2.5 < 3.4 18 
Ba-La-140 < 2.5 < 3.5 < 6.0 < 5.7 15 

Lab Code TSWU- 3984 TSWU- 4701 TSWU- 5139 TSWU- 5433 
Date Collected 09--25-18 10-30-18 12-04-18 01-02-19 Req. LLD 

Gross beta 1.9 ± 0.6 1.0 ± 0.5 1.9 ± 1.0 2.9 :t 0.7 4.0 

H·J < 330 < 330 < 330 < 330 330 

Mn-54 < 4.4 < 2.1 < 2.4 < 2.9 15 
Fe-59 < 9.1 < 4.7 < 4.1 < 4.3 30 

Co-58 < 3.1 < 3.2 < 2.3 < 1.4 15 

Co-60 < 2.6 < 2.3 < 3.1 < 2.3 15 
Zn--65 < 2.5 < 2.7 < 3.9 < 3.6 30 
Zr-Nb-95 < 3.0 < 4.1 < 4.0 < 3.0 15 

Cs-134 < 4.4 < 3.5 < 3.4 < 4.2 10 
Cs-137 < 4.4 < 4.0 < 3.5 < 5.0 18 
Ba-La-140 < 4.4 < 4.7 < 7.4 < 1.7 15 
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Table 26. Untreated surface waler samples, analyses for slronlium-89 and strontium-90. 
Collection: Ouarterty composites of weekly grab samples 
Units: pCi/L 

-
Location T-3 

Period 1st Otr. 2nd Qtr. 3rd Otr. 4th Qtr. 

Lab Code TSWU- 1317 TSWU· 2551 TSWU• 4180 TSWU- 5477 
Sr-89 < 0.7 < 0.6 < 0.9 < 0.5 
Sr-90 < 0.4 < 0.6 < 0.5 0.8 :t 0.3 

Location T-11{C~ 

Period 1st Otr. 2nd Qtr. 3rd Otr. 4th Otr. 

Lab Code TSWU- 1318 TSWU- 2552 TSWU- 4181 TSWU- 5478 
Sr-89 < 0.7 < 0.7 < 0.6 < 0.6 
Sr-90 < 0.5 < 0.6 < 0.5 < 0.5 

Location T-12 {C~ 

Period 1st Qtr. 2nd Qtr. 3rd Olr. 4th Qtr. 

Lab Code TSWU- 1319 TSWU- 2553 TSWU- 4162 TSWU- 5480 
Sr-89 < 0.8 < 0.5 < 0.7 < 0.5 
Sr-90 < 0.5 < 0.5 < 0.5 < 0.4 

Location T-22 

Period 1st Otr. 2nd Qtr. 3rd Otr. 4th Qtr. 

Lab Code TSWU- 1320 TSWU- 2554 TSWU- 4183 TSWU- 5481 
Sr-89 < 0.8 < 0.6 < 0.7 < 0.6 
Sr-90 < 0.5 < 0.5 < 0.6 < 0.6 
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Table 27. Fish samples, analyses for gross beta and gamma-emitting isotopes. 
Collection: Annually 
Units: pCi/g wet 

-- - --
Location 

Lab Code TF- 3947 
Date Collected 09-04-18 

Sample Type Walleye 

Gross Beta 1.62 :t 0.04 

K-40 1.40 ± 0.30 
Mn-54 < 0.016 
Fe-59 < 0.063 
Co-58 < 0.020 
Co-60 < 0.009 
Zn-65 < 0.015 
Cs-134 < 0.021 
Cs-137 < 0.013 

Location 

Lab Code TF- 3949 
Date Collected 09-04-16 

Sample Type Walleye 

Gross Beta 2.30 ± 0.06 

K-40 1.70 :t 0.38 
Mn-54 < 0.018 
Fe-59 < 0.059 
Cer58 < 0.024 
Co-60 < 0.013 
Zn-65 < 0.034 
Cs-134 < 0.016 
Cs-137 < 0.013 

T-33 (Lake Erie, 1.5 mi. NE of Station) 

TF- 3948 
09-04-18 

Whitefish 

1.35 ± 0.04 

1.89 ± 0.30 
< 0.010 
< 0.016 
< 0.015 
< 0.008 
< 0.0-?0 
< 0.014 
< 0.015 

T-35 

TF- 3950 
09-04-16 

Whitefish 

0.58 :t 0.02 

0.43 ± 0.23 
< 0.013 
< 0.059 
< 0.016 
< 0.010 
< 0.015 
< 0.014 
< 0.013 
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Tiilblt::128. Shoreline se<liment samples, analyses for gamma-emitting isotopes. 
Collection: Semiannually 
Units: pCUg dry 

- - ··-

Location T-3 T-4 T-4P T-27B 

Lab Code TSS- 1611 TSS- 1613 TSS- 1614 TSS- 1615 
Date Collected 04-18-18 04-18-18 04-18-18 04-18-18 

K-40 8.93 ± 0.56 12_66 ± 0.80 20_79 :t 0.96 11.06 :t 0.57 
Mn-54 < 0.022 < 0.027 < 0.041 < 0.013 
Co-58 < 0.017 < 0.019 < 0.044 < 0.018 
Co-60 < 0.020 < 0.017 < 0.028 < 0.015 
Cs-134 < 0.014 < 0.018 < 0.021 < 0.011 
Cs-137 < 0.016 0.056 ;t 0.030 0.10 ± 0.038 < 0.016 

Lab Code :rss- 4424 TSS- 4425 TSS- 4426 TSS- 4427 
Date Collected 10-10-18 10-10-18 10-10-18 10-10-18 

K-40 9.64 :t: 0.53 12.54 ± 0.67 14.88 :t: 0.74 9.10 :t: 0.46 
Mn-54 < 0.017 < 0.024 < 0.022 < 0.013 
Co-58 < 0.028 < 0.033 < 0.023 < 0.015 
Co-60 < 0.010 < 0.009 < 0.021 < 0.010 
Cs-134 < 0.015 < 0.017 < 0.018 < 0.010 
Cs-137 < 0.015 < 0.021 < 0.025 < 0.011 
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T-132 

TSS- 1616 
04-18-18 

12.25 :t 0.62 
< 0.018 
< 0.030 
< 0.015 
< 0.016 
< 0.022 

TSS- 4428 
10-10-18 

9.87 :t: 0.50 
< 0.014 
< 0.016 
< 0.009 
< 0.010 
< 0.016 
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APPENDIX A 

INTERLABORATORY AND INTRALABORATORY 
COMPARISON PROGRAM RESULTS 

Appendix A is updated four times a year. The complete appendix is included in March, 
June, September and December monthly progress reports only. 
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Appendix A 

lnter1aboratory/ lntralaboratory Comparison Program Results 

Environmental, Inc., Midwest Laboratory has participated In inter1aboratory comparison (crosscheck) 
programs since the formulation of its quality control program in December 1971. These programs are 
operated by agencies which supply environmental type samples containing concentrations of radionuclides 
known to the Issuing agency but not to participant laboratories. The purpose of such a program Is to provide 
an independent check on a laboratory's analytical procedures and to alert it of any possible problems. 

Participant laboratories measure the concentration of specified radlonucildes and report them to the issuing 
agency. Several months later, the agency reports the known values lo the participant laboratories and 
specifies control limits. Results consistently higher or lower than the known values or outside the control 
limits indicate a need to check the instruments or procedures used. 

Table A-1 lists results that were obtained through participation in the RAD PT Study Proficiency Testing Program 
administered by Environmental Resource Associates, serving as a replacement for studies conducted 
previously by the U.S. EPA Environmental Monitoring Systems Laboratory. Las Vegas, Nevada. 

Table A-2 lists results for thermoluminescent dosimeters (TLDs}, via im1diatlon and evaluation by 
the University of Wisconsin-Madison Radiation Calibration Laboratory at the University of Wisconsin 
Medical Radiation Research Center. 

Table A-3 llsts results of the analyses on in-house "spiked" samples for the past twelve months. All samples 
are prepared using NIST traceable sources. Acceptance criteria is detailed on Attachment A page A2.. 
Data for previous years is avallable upon request. 

Table A-4 nsts results of the analyses on in-house "blank" samples for the past twelve months. Data tor 
previous years is available upon recauest. 

Table A-5 lists analytical results from the in-house "duplicate" program for the past twelve 
months. The precision acceptance limit is ±25% of the mean for Sr-89,90, Gross Alpha and Gross Beta 
or the 2-slgma uncertainty overtaps the mean value. For all other analytes the precision acceptance llmlt Is 
:1:20% of the mean or the 2-slgma uncertainty overlaps the mean value. 
Complete analytlcal data for duplicate analyses is available upon request. 

Table A-6 lists results obtained through partlcipation in the Mixed Analyte Performance Evaluation 
Program. 

Table A-7 lists results that were obtained through participation in the MRAD PT Study Proficiency Testing 
Program administered by Environmental Resource Associates, serving as a replacement for studies conducted 
previously by the Environmental Measurement Laboratory Quality Assessment Program (EML). 

Out-of-limit results are explained directly below the result. 
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Analysis 

Gamma Emitters 

Strontium-89, 
Strontium-90 

Potassium-40 

Gross alpha 

Gross beta 

Tritium 

Radium-226, 
Radium-228 

Plutonium 

lodine-129, 
lodine-131 

Nickel-63, 
Technetium-99, 
Uranium-238 

lron-55 

Other Analyses 

Attachment A 

ACCEPTANCE CRITERIA FOR "SPIKED" SAMPLES 

Ratio of lab result to known value. 

0.8 to 1.2 

0.8 to 1.2 

0.8 to 1.2 

0.5 to 1.5 

0.8 to 1.2 

0.8 to 1.2 

0.7 to 1.3 

0.8 to 1.2 

0.8 to 1.2 

0.7 to 1.3 

0.8 to 1.2 

0.8 to 1.2 
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TABLE A-1. lnterfaboretory Comparison Crosscheck program, Environmental Resource Associates (ERA)•. 

RAD study 

Concentration \eCi/L~ 
lab Code Reference Analysis Laboratory ERA Control 

- .. 

Date Result Result Limits Acceptance 

ERW-52 1/8/2018 Sr-89 61.6 :I: 5.8 65.2 52.9 - 73.2 Pass 

ERW-52 1/8/2018 Sr-90 39.7 ± 2.3 39.2 28.2 -45.1 Pass 

ERW-54 1/8/2018 Ba-133 89.7 ±4.7 95.1 80.2 - 105 Pass 

ERW-54 1/8/2018 Cs-134 62.1 :t 5.4 65.6 53.4 - 72.2 Pass 

ERW-54 1/8/2018 Cs--137 111.2 :t 6.1 112 101 • 126 Pass 

ERW-54 1/8/2018 Co-60 115.8 :t 4,7 114.0 103.0 -128.0 Pass 

ERW-54 1/8/2018 Zn-65 292.2 :1: 14.0 277.0 249 -324 Pass 

ERW-52 1/812018 Gr. Alpha 70.1 ± 3.0 72.4 38.1 • 89.2 Pass 

ERW-52 1/8/2018 Gr. Beta 47.4 :t 1.4 54.8 37.5 -61.7 Pass 

ERW-58 1/8/2018 1-131 25.3 :t 1.0 28.1 23.4 - 33.0 Pass 

ERW-61 1/8/2016 Ra-226 12.4 :t 0.4 14.20 10.60 -16.30 Pass 

ERW-60 1/8/2018 Ra-228 4.9 :t 0.8 4.21 2.43 -5.81 Pass 

ERW-60 1/8/2018 Uranium 52.2 ±0.9 58.6 47.8 • 64.5 Pass 
ERW-62 1/812018 H-3 21,780 ± 437 21,200 18.600 - 23,300 Pass 

ERW-2555 7/9/2018 Sr-89 62.8 ±4.0 62.7 50.7 - 70.6 Pass 

ERW-2555 7/9/2018 Sr-90 40.1 :t 1.3 40.1 29.5 -46.1 Pass 

ERW-2557 7/9/2018 Ba-133 23.1 :I: 2.3 25.6 19.9 • 29 Pass 

ERW-2557 7/9/2018 Cs--134 15.2 ± 1.7 15.7 11.4 • 18.2 Pass 

ERW-2557 7/9/2018 Cs-137 22.3 :t 4.9 192 173 - 213 Failb 

ERW-2557 7/9/2018 Co-60 110.4 ±3.7 119.0 107 • 133 Pass 

ERW-2557 7/9/2018 Zn-65 189.5 ± 7.5 177.0 159 -208 Pass 

ERW-2559 7/9/2018 Gr. Alpha 13.5 :I: 0.7 16.0 7.79 - 22.6 Pass 

ERW-2559 7/9/2018 Gr. Beta 41.1 :t 0.9 49.0 33.2 • 56.1 Pass 

ERW-2561 7/9/2018 1-131 24.9 :t 0.9 28.1 23.4 - 33.0 Pass 
ERW-2563 7/912018 Ra-226 9.0 :t 0.3 9.08 6.81 - 10.6 Pass 

ERW-2563 7/9/2018 Ra-228 3.2 :t 0.4 2.28 1.07 -3.60 Pass 

ERW-2563 7/9/2018 Uranium 38.2 :t 1.4 51.8 42.2 - 57.1 Faif 

ERW-2565 71'9/2018 H-3 21,039 :I: 302 20,400 17,900 - 22,400 Pass 

ERW-383211 10/7/2016 Ba-133 57.0 :t 3.1 54,9 45 -61 Pass 
ERW-3832b 10/7/2016 Cs-134 79.2 :t 3.0 81.8 67 -90 Pass 

ERW-3832b 10/7/2016 Cs--137 222.4 ±4.5 210 189 • 233 Pass 

ERW-3832b 10/7/2016 Co-60 67.7 :t 3.5 64.5 58 • 73 Pass 

ERW-383211 10/7/2016 Zn-65 274.1 :t 3.0 245 220 • 287 Pass 

• Results obtained by Environmental, Inc.. Midwest Laboratory as a participant In the crosscheck program for proficiency 

tesUng In drinking water conduded by Env1ronmerrtal Resource Associates (ERA}. 

b A transcripUon error caused lhe Cs-137 result submitted to be understated by a fador of 10. 

The attua1 result obtained was &lightly higher than the acceptance Clller1a for the &tudy. 

A "Quick Response• prollclency test was analyzed to help detennlne the cause of the high resuft. (See ERW-3832 above) 

No deffnlUve cause for the previous high Cs-137 result was detennlned. 
c An JnvesUgaUon Is underway to detenn lne the reason for the unacceptable Uranium PT result. 
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TABLE A-2. Thermoluminescent Dosimetry, (Tll). Ca~m~: Uy t;arcts). 0 

mrem 
Lab Code Irradiation Delivered Reported I) Perlormance • 

··-oate OesClietion - -Dose Dose - Quotient tPr 

Environmental jnc Group 1 

2018--1 11/1512018 Spike 1 97.0 81.6 -0.16 
2018-1 11/15/2018 Spike 2 97.0 88.5 -0.09 
2018--1 11/15/2018 Spike 3 97.0 87.9 -0.09 
2018--1 11/15/2018 Spike 4 97.0 85.6 -0,12 

2018-1 11/15/2018 Spike 5 97.0 86.5 -0.11 
2018-1 11/15/2018 Spike 6 97.0 89.0 -0.08 
2018-1 11/1512018 Spike 7 97.0 85.1 -0.12 
2018--1 11/15/2018 Spike 8 97.0 90.6 -0.07 
2018--1 11/1512018 Spike 9 97.0 91.3 -0.06 
2018-1 11/15/2018 Spike 10 97.0 84.5 -0.13 
2018--1 11/15/2018 Spike 11 97.0 90.8 -0.06 
2018-1 11/1512018 Spike 12 97,0 93.8 -0.03 
2018--1 11/15/2018 Spike 13 97.0 85.3 -0.12 
2018--1 11/15/2018 Spike 14 97.0 85.5 -0.12 
2018--1 11/15/2018 Spike 15 97.0 86.9 -0.10 
2018--1 11/1512018 Spike 16 97.0 88.6 -0.09 

2018-1 11/15/2018 Spike 17 97.0 83.1 -0.14 
2018--1 11/15/2018 Spike 18 97.0 85.4 -0.12 
2018--1 11/15/2018 Spike 19 97.0 83.3 -0.14 

2018--1 11/15/2018 Spike 20 97.0 85.5 -0.12 

Mean (Spike 1-20} 86.9 -0.10 Passd 

Standaro Deviation (Spike 1-20) 3.1 0,03 Pass.i 

e TLO's were Irradiated by the University of Wlsconsill-Medlson Radiation Calibratlon Laboratory following ANSI N 13.37 

protocol from a known air kem,a rate. TI.O's were read and the result, were submitted by Environmental Inc. to 

the University of Wisconsin-Madison Radiation Calibnltlon Laboratory for comparison to the dellvered dose. 

b Reported dose was converted from exposure (R) to Air Kenna (cGy) using a conversion of 0.876. Conveislon from 

alr kemia to ambient dose equlvalent for Cs-137 at the reference dose point H•(10)K,"' 1.20. mrem/cGy" 1000. 

c Perfonnance QuoUent (Pl Is calculated as ((reported dose. conventlally true value) + conventlaUy tnJe value) where lhe 

convenUally true vah.le Is the deltvered dose. 

d Acceptance Is achieved 1M'!en neither the absolute value of mean of the P values, nor the standard deviation of the P values 

exceed 0. 15. 
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TABLE A-2. Thermoluminescent Dosimetry, (TLD, CaSO4: Dy Cards). • 

mrem 

Lab Code Irradiation Delivered Reported b Performance c 

Date Descnetion Dose Dose - Quotient (P) 

Environmental. Inc. Group 2 

2018-2 11/1512018 Spike 21 143.0 130.3 -0.09 
2018-2 11/15/2018 Spike 22 143.0 128.1 -0.10 

2018-2 11/15/2018 Spike 23 143.0 134.4 -0.06 

2018-2 11/15/2018 Spike 24 143.0 129.0 .().10 

2018-2 11/1512018 Spi'.ke 25 143.0 132.5 -0.07 

2018-2 11/15/2018 Spike 26 143.0 126.1 -0.12 

2018-2 11/15/2018 Spike 27 143.0 126.2 -0.12 

2018-2 11/1512016 Spike 26 143.0 122.4 -0.14 

2018-2 11/15/2018 Spike 29 143.0 118.8 -0.17 
2018-2 11/15/2018 Spike 30 143.0 123.2 -0.14 

2018-2 11/15/2018 Spike 31 143.0 137.2 -0.04 

2018-2 11/15/2018 Spike 32 143.0 144.4 0,01 

2018-2 11/15/2018 Spike 33 143.0 137.8 -0.04 

2018-2 11/15/2018 Spille 34 143.0 140.2 -0.02 

2018-2 11/15/2018 Spike 35 143.0 143.8 0.01 

2018-2 11/15/2018 Spike 36 143.0 146.7 0.03 

2018-2 11115/2018 Spike 37 143.0 150.0 0.05 

2018-2 11,1512018 Spike 38 143.0 126.1 -0.12 

2018-2 11/15/2018 Spike 39 143.0 136.2 --0.05 

2018-2 11/15/2018 Spike 40 143.0 144.8 0.01 

Mean (Spike 21-40) 133.9 --0.06 Passe1 

Standard Deviation (Spike 21-40) 9.0 0.06 Passd 

a TLD's were Irradiated by the University of Wlsconslr.-Mad!son RadlaUon Calibration Laboratory followlng ANSI N 13.37 

protocol from a known air kerma rate. TLD's were read and the results were submitted by Environmental Inc. to 

the University of Wisconsin-Madison Radiation Calibration Laboratory f01 comparison to the delivered dose. 

b Reported dose was converted from exposure (R) to Air Kenna (cGy) using a conversion of 0.876. Conver.lion from 

air kenna to ambient dose equivalent for Cs-137 at the reference dose point H"(10}K,., 1.20 . mremJcGy ., 1000. 

c Performance Quotient (P) Is calrulatecl as ((reported dose - conventlaDy true vatue) • conventlally true value) where the 

corwentlally true val\.Je Is tne delivered dose. 

d Acceptance Is achieved Wilen neltner the absolute value of mean ol the P values. nor the standard devlaUon of the P values 

exceed 0.15. 
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TABLE A-3. In-House "Spiked" Samples 

Concentration • 

Lab Code~-
·- -

Date - -Analyila Labotatory res41lts _ Known .Canlrol RaUo 
25, n=1 • ActM!l unit•' Aa::ee!!! nee l.8b/Known 

SPW-1749 412112016 F&-55 1,576 :I: 81 1,482 1,186 - 1,778 Pua 1,06 
SPW-95 1111/2018 H-3 18,457 t 381 18.507 13.208 • 19,808 Pass 1.00 
SPW-109 1/12/2018 Sr-90 18.9 t 1.7 17.9 14.3 - 21.S Pass 1.08 
SPW-175 1/19/2018 H-3 18.261 :I: 382 16.507 13.206 • 19.808 Pass 0.99 
SPW-210 1123/2018 H-3 16,461 1: 382 16,507 13,206 - 19,808 PH& 1.00 
SPW-212 1/1012018 Ra-226 12.91:0.4 12.3 8.S • 16.0 Pass 1.05 
SPW-272 1130/2018 H-3 16,807 1: 384 16,507 13,206 - 19,808 Pa" 1,01 
W-013118 4/29/2016 Ca-134 33.9 t7.4 38.2 29.0 • 43.4 Pass 0.94 
W-013118 4/2912016 Cs-137 80.0 1: 7.9 71.9 57.5 - 86.3 Pass 1. 11 

SPW-330 2/112018 Ni-63 168 1:2 198 139 -258 Pass 0.85 
SPW-338 2/212018 H-3 16,512 t 381 18,507 13.208 • 19,808 Pass 1.00 
SPW-384 216/2018 H-3 16,429 :t 380 16,507 13,206 - 19,808 Pass 1.00 
W-020818 4/29/2016 Ca-134 39,0 :t 12.0 36.2 29.0 • 43.4 Pass 1.08 
W-020618 4129/2016 Ca-137 81.0 :t 15.7 71.9 57.5 - 86.3 Pass 1.13 
SPW-461 2/13/2018 H-3 16.789 t 385 16,507 1 3.206 • 18.808 Pass 1.02 
SPW-516 2/19/201R H-3 16,323 :i: 382 16,507 13,206 - 19,808 Pass 0.99 

SPW-556 2/8/2016 Ra-226 12.2 :I: 0.3 12.3 8.6 - 16.0 Pass 0.99 
SPW-582 2/22/2018 H-3 18,200 :t 380 16.507 13,206 • 19,608 Pass 0,98 
SPW-009 2/2312018 H•3 16.467 :t 383 16.507 13.206 • 19,808 Pess 1.00 
SPW-650 2/2112018 Ra-226 11.8 :t o.s 12.3 B.6 - 16,0 Pass 0.98 
Sf>W.<i66 2/28/2018 Gr. Alpha 87.1 :1:2.8 72.4 38.2 • 108.8 Pass 0.93 
SPW-e66 2/2812018 Gr. Beta 48.1 :t: 1.4 54.8 43.8 -65.8 Pas:, 0.86 

W-022818 4/29/2016 Ca-134 32.7 :t 8,5 38.2 29.0 • 43.4 Pass 0.90 
W-022818 412912016 Cs-137 73.B :I: 9.3 71.9 57.5 - 88.3 Pass 1.03 

SPW-748 3/612018 H•3 16.209 :t 381 16.507 13,206 • 19,808 Pesa 0.98 
SPW-787 3/8/2018 H-3 16,934 t 368 16,507 13,206 - 19,808 Pass 1.03 
W-030718 4/29/2018 Cs-134 33.4 :t 7.9 36.2 29.0 • 43.4 Pass 0.92 
W-030718 4/29/2018 Ca-137 78.9 t 9.6 71,9 57.S - 86,3 Pass 1.10 
SPW-385 3/1512018 H-3 16,475 :t 384 18.507 13,208 • 19,608 Pass 1.00 
SPW-931 312012018 H-3 16,467 :t 384 16,507 13,206 • 19,808 Pass 1,00 
SPW-957 3/12/2018 R!t-228 11,4 :t 0.4 12.3 8.6 - 18.0 Pass 0.93 
SPW-969 312312018 Ni-63 260 t 12 329 230 -428 Pass 0.79 
W-031418 4/2912016 Cs-13-4 36.9 t 11.2 38.2 29.0. 43,4 Pass 1.02 
W-031418 4/29/2016 C&-137 82.3 t 15.5 71.9 57.5 • 88.3 Pass 1.14 
SPW-985 3127/2018 H-3 18,544 :t 386 16.507 13,206 • 18.808 Pass 1.00 

SPW-1037 4/4/2018 H-3 18,298 t3&4 18.507 13.208 - 19,808 Pesa 0.99 
SPW-1149 4112/2018 H-3 18,361 :I: 383 16,507 13,206 - 19,808 Pass 0.99 
SPW-1200 4/1312018 U-238 44.2 t 2.3 41.7 29.2 -54.2 Pass 1.08 
SPW-1426 4/20/2018 H-3 16,573 :t 390 16,507 13,206 - 19,808 Pass 1.00 
SPW-1454 4/2412018 H-3 18,495 t 384 18,507 13,208 • 19,808 Pass 1.00 
SPW-1493 4126/2018 Ra-228 4.S9t1.10 4.21 2.95 - 5.47 Pass 1.09 
SPW-1518 4/27/2018 H-3 16,483 :i:382 16.507 13,208 • 19,808 Pass 1.00 
SPW-1522 4127/2016 Tc-99 105 :t 2 108 75 - 140 Pesa 0.98 
W-C50116 4129/2018 Ca-134 35.2 i 9.9 38.2 29.0 •43.4 Pass 0.97 
W-050118 4129/2016 Cs,-137 82.4 t 7,7 71.9 57.5 -66,3 Pesa 1.15 
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TABLE A-3. ln--House "Spiked" Samples 

Concentration • 

Lab Code• Cate - .Analysis L.abonllOfY results .Known Control .Ratio 
2a. n:1 • Activi!l'. Limits' .Acceptance Lab/Known 

SPW-1573 5/2/2018 Gr. Alpha 25.2 t 0.5 20.1 10.1 • 30.2 Peas 1.25 
SPW-1573 5/2/2018 Gr. Beta 28.2 t 0.3 27.5 22.0 • 33.0 Pass 1.03 
SPW-1618 5/312018 H-3 14,B34 t 366 16,507 13,206 - 19,808 Pasa 0.90 
W-050318 4/29/2016 C&-134 32.9 :t 7.6 36.2 29.0 • 43.4 Pass 0.91 
W-0!50318 4/29/2016 Cs-137 83.1 t 8.5 71.9 57.5 • 86.3 Pasa 1.16 
SPW-1644 5/4/2018 Sr-90 20.0 :t 1.3 17.9 14,3 • 21.5 Pass 1.12 
W-050718 4/29/2018 Cs-134 42.4 t 8,5 36.2 29.0 -43.4 Pass 1.17 
W-050718 4/29/2018 C►137 80.6 :t 13.6 71.9 57.5 • 86.3 Pass 1.12 
SPW-1695 5/812018 H-3 16,450 t 384 16,507 13,206 • 19,808 Pass 1.00 
W-050818 4129/2016 Cs-134 32.3 t 6.9 36.2 29.0 -43.4 Pass 0.89 
W-050818 4/29/2016 Cs-137 73.0 t 8.2 71.9 57.5 • 86.3 Pass 1.02 
SPW-1780 5111!.2018 H-3 16,784 i 388 16,507 13,206 - 19,808 Pass 1.02 
W-051518 4129/2016 Cs-134 33.0 :t 6.7 36.2 29.0 • 43.4 Pass 0.91 
W-051518 4129/2016 Cs-137 76.0 t 7.4 71.9 57.5 - 86,3 Pass 1.06 
W-051718 4/29/2016 Cs-134 35.1 t 5.7 36.2 29.0 -43.4 Pass 0.97 
W-051718 4/29/2016 Cs-137 73.7 t 6.7 71.9 57.5 • 86.3 Pass 1.03 
SPW-1897 5/1812018 H-3 18,650 :t 387 16,507 13,206 • 19,808 Pesa 1.01 
SPW-1899 5/18/2018 H-3 16.754 :t 365 16,507 13.206 • 19,808 Pass 1.01 
W-052418 4/29/2016 Cs-134 33.9 t 6.2 36.2 29.0 -43,4 Pass 0.94 
W-052418 4/29/2016 Cs-137 78.8 :t 7.4 71.9 57.5 • 86.3 Pass 1.10 
SPW-1994 5124/2018 H-3 16,488 :t 384 16,507 13,206 • 19,808 Pass 1.00 
W-053118 4129/2016 Cs-134 38.9 t 9.5 38.2 29.0 • 43.4 Pass 1.07 
W-053118 4/29/2016 Cs-137 74.0 :t 7.5 71.9 57.5 - Ba,3 Pass 1.03 
SPW-2042 5/31/2018 H-3 16,901 :t 390 16,507 13.206 • 19,808 PBS$ 1.02 

W-060518 4129fW16 C&-134 33.0 .t 10.1 36.2 29.0 -43.4 Pass 0.91 
W~0518 4/29/2016 C&-137 83.3 t 8.7 71.9 57.5 • 86.3 Pesa 1.16 
SPW-2186 61612018 1-1-3 16,551 t 385 16,507 13,206 - 19.808 Pass 1.00 
SPW-2914 6119/2018 Re-226 12.7 .t0.4 12.3 8.6 • 16.0 Pass 1.03 
SPW-2437 612712018 Sl-90 18.0 t 1.1 17.8 14.3 • 21.5 Pass 1.00 
SPW-2447 6/2912018 H-3 16,595 .t 387 16,507 13,206 - 19,808 Pass 1.01 

W-070518 4/29/2016 C&-134 38.9 :t 8.1 36.2 29.0 • 43.4 Pass 1.08 
W-070518 4129/2016 C&-137 73.4 t9.4 71.8 57.5 • 86.3 Pass 1.02 
SPW-2546 711012018 H-3 15,949 .t 373 16,507 13,206 - 19,808 Pass 0.97 
W-071218 4129/2016 C&-13-4 33.1 t.7.7 38.2 29.0 -43.4 Pass 0.91 
W-071218 4129/2016 Cs-137 74.5 t 7.7 71.9 57.5 • 86.3 Pass 1.04 
SPW-2706 7/16/2018 H-3 15,474.7 :t 366.6 16,507 13,206 • 19,808 Pass 0.94 
SPW-2TT2 7/19/2018 H-3 15,994.0 t 374.0 16.507 13,206 • 19,808 Pass 0.97 
SPW-2811 7/20/2018 Gr. Alpha 21.1 .t 0.4 20.1 10.1 • 30.2 Pass 1.05 
SPW-2811 7120/2018 Gr. Beta 26.9 t 0.3 27.5 22.0 • 33.0 Pass 0.98 
W-072118 4/29/2016 Cs-13-4 33,6 t 7.3 36.2 29.0 -43.4 Pass 0.93 
W-072118 4/29/2016 Cs-137 80.3 :t 7.9 71.9 57.5 • 86.3 Pass 1.12 
SPW-3689 7123/2018 Ra-226 12.7 :t 0.3 12.3 8.6 • 16.0 Pass 1.03 
W-072718 2/112017 U-234 26.B t3.4 31.4 22.0 • 40.8 Pass 0.85 
W-072718 2/1/2017 U-238 24.1 :t 3.2 32.4 22.7 -42.1 Pass 0.74 
SPW-3018 7131'2018 H-3 16,166 t. 376 16,507 13,206 • 19,808 Pass 0.98 

SPW-3154 816/2018 1-1-3 15,686 :t 370 16,507 13,206 • 19,808 Pass 0.95 
W-081218 4129/2016 Cs-134 38.6 :t 11.5 36.2 29.0 - 43.4 Pass 1.07 
W-081218 4129/2016 Cs-137 83.7 :t 13.4 71.9 57.5 - 86.3 Pass 1.16 
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TABLE A-3. lo-House "Spike<r Samples 

Concentration • 
lab Code• Date ~~is LabOratory results Known Control Ratio 

2s, n=1 • Aaivtji: Limits. Accee1ance· lab/Known 

SPW-3278 811612018 H-3 15,587 t 370 16,507 13,206 - 19,808 Puss 0.94 
SPW-3378 8/2312018 Ni-63 378 :t 44 465 325 - 604 Pa5S 0.81 
SPW-3420 8/2312018 H-3 15,536 t 368 16,507 13,206 - 19,808 Pass 0.94 
SPW-3691 8/231.2018 Ra-226 15.S :t0.4 12.3 8.6 - 16.0 Pass 1.26 
SPW..J.477 8/27/2018 Ra-228 11.3 t 1.6 15.1 10.6 - 19.7 Pass 0.75 
W-082818 4,Z9/2016 Cs-134 33.0 t 2.7 36.2 29.0 -43.4 Pass 0.91 
W-082818 4129/2016 Cs-137 80.7 :t 3.0 71.9 57.5 - 86.3 Pass 1.12 

SPW-3648 9/712018 H-3 15,876 :t 371 16,507 13,206 - 19,808 Pass 0.96 
SPW-41755 9fl/2018 Ra-226 11.2 i 0.3 12.3 8.6 - 16.0 Pass 0.91 
W-001118 4fZ9/2016 Cs-134 35.3 t 2.7 36.2 29.0 • 43.4 Pass 0.98 
W-001118 4/29/2016 Cs-137 80.7 t 3.2 71.9 57.5 - SG.3 Pass 1.12 
SPW-3843 9/18/2018 H-3 15,759 :t 372 16,507 13,206 - 19,608 pa35 0.95 
W-092818 4129/2016 Cs-134 36.1 :t 10.0 36.2 29.0 -43.4 PaSll 1.00 
W-002818 4129/2016 Cs-137 73.6 i 9.9 71.9 57.5 - 86.3 Pass 1.02 

SPW-3991 10/1/2018 H-3 15,614 t 369 16,507 13,206 - 19,808 Pass 0.95 
SPW-4105 10/5/2018 H-3 15,669 :t 370 16,507 13,206 - 19,808 Pass 0.95 
W-101118 4128/2016 Cs-134 33.5 :t 3.1 36.2 29.0 • 43.4 Pass 0,92 
W-101118 4129/2016 Cs-137 79.7 :t 3.2 71.9 57.5 -86.3 Pass 1.11 
SPW-4205 10/12/2018 H.J 15,821 i 372 16,507 13,206 - 19,BOB Pass 0.96 
SPW-4274 10/17/2018 H-3 15,575 :t 369 16,507 13,206 • 19,808 Pass 0.94 
SPW-4596 10/31/2018 H-3 15,650 :t 369 16,507 13,206 - 19,808 Pass 0.95 

SPW-4682 1111/2018 H-3 15.742 :t 371 16,507 13,206 • 19.808 Pass 0.95 
SPW-4684 11/112018 Sr-90 19.1 t 1.2 17.9 14.3 • 21.5 Pass 1.07 
SPW-4790 1119/2018 H-3 15,S87 t373 16,507 13,206 - 19,808 Pass 0.96 
SPW-4839 11/1312018 Ni-63 381 t 43 465 326 -605 Pass 0.82 
SPW-4863 1111612018 li-3 15,610 :t 370 16,507 13,206 • 19,808 Pass 0.95 
W-111618 4129/2016 Cs-134 38.0 :t 12.4 36.2 29.0 -43.4 Pass 1.05 
W-111618 4129/2016 C&-137 83.8 :t 13.8 71.9 57.5 - 86.3 Pass 1.17 
SPW--5049 11'30/2018 li-3 15,370 t 366 16,507 13,206 • 19,808 Pass 0.93 

SPW-5148 12/7/2018 H-3 15,522 :t 368 16,507 13.206 - 19,808 Pass 0.94 
W-121118 412912016 C&-134 39.4 i 7.9 38.2 29.0 -43.4 Pass 1.09 
W-121118 4129/2018 Cs-137 78.5 t 7.7 71.9 57.5 • 86.3 Pass 1.1)9 
W-121218 4129/2016 Cs-134 42.0 t 13.8 36.2 29.0 • 43.4 Pass 1.16 
W-121218 412912016 Cs-137 79.2 t 13.1 71.9 57.5 - 85.3 Pass 1.10 
W-121318 4.129/2016 Cs-134 35.1 i 7.8 36.2 29.0 -43.4 Pass 0.97 
W-121318 4/29/2016 Cs-137 77.S :t 8.4 71.9 57.5 • 86.3 Pass 1.08 
SPW-5279 12/14/2018 H•3 15,686 t 370 16,507 13.206 - 19,808 Pass 0.95 
W-121418 4129/2016 Cs-134 34.5 :t:8.2 36.2 29.0 - 43.4 Pass 0.95 
W-121418 412912018 Cs-137 82.7 t 8.0 71.9 57.5 • 86.3 Pass 1.15 
W-121718 4129/2016 Cs-134 34.9 t 10.5 36.2 29.0 -43.4 Pass 0,96 
W-121718 4/2912016 Cs--137 80.3 :t: 8.1 71.9 57.5 • 86.3 Pass 1.12 
SPW-5351 12/19/2018 li-3 15,855 :t 375 16,507 13,206 - 19,808 Pass 0.96 
SPW-5404 12/31/2018 H-3 15,179 i 365 16,507 13,206 - 19,808 Pass 0.92 

"Uqulel Pmple resulls are rep0!1ed in pCI/Ulet. llrfUlenJ ( pCVm3). Cllan:oal (pCl/dlan:oal canlstllf), and IOld &amplet (pCifkU), 

• Labolalory codes : W (Wa!llf), Ml (mllQ, AP (a~ flllllf), SO (IOI). VE (~atellon). CH (c:han::oal C&'llslllf), F (Rsh), U (urfne). 
c Results ara baaed on IIJnille dlllenninallons. 

• COl'ltrol &mils ore llsted In AWIChmMI A of tl'lls tepOrt. 

NOTE: For tl$h, gelalln la used for the •pike matrix. For veglllatlori. ~e bused tor the spike mlllrtx. 
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TABLE A-4. In-House "Blank" Samples 

Concentration • ·.•, 
lab Code Sample Date AnalysisD Labo111lo!:t'. re1Jult:s 14.6602 Acceptance . ~ .. -

Type LLD Activity• Criteria·(4.66 o) 

SPW-94 Water 1I 11n018 H-3 154 1 :t 74 200 
SPW-108 Water 1/12/2018 Sr-89 0.63 0.41 :t: 0.53 5 
SPW-108 Water 1/12/2018 Sr-90 0.55 0.05 :t0.26 1 
SPW-174 Water 1/19/2018 H-3 152 23 :t: 73 200 
SPW-209 Water 1/23/2018 H-3 154 78 :t 78 200 
SPW-211 Water 1/10/2018 Ra-226 0.03 0.19 :t: 0.03 2 
SPW-213 Water 1/23/2018 1-131 0.23 -0.05 t 0.13 1 
SPW-271 Water 1130/2018 H-3 156 - 36 :t 77 200 

SPW-329 Water 2/1/2018 Ni-63 74 -13 :t 45 200 
SPW-337 Water 212/2018 H-3 154 -16 :t: 71 200 
SPW-385 Water 216/2018 H-3 150 -19 :t 71 200 
SPW-461 Water 2/13/2018 H-3 156 56 :t 80 200 
SPW-515 Waler 2/19/2018 H-3 153 -1 :t: 80 200 
SPW-555 Water 2/812018 Ra-226 0.04 0.14 :t0.03 2 
SPW-581 Water 2/22/2018 H-3 156 43 :t 77 200 
SPW-608 Water 2123/2018 H-3 151 58 :t: 75 200 
SPW~9 Water 2121/2018 Ra-226 0.04 0.17 :t:0.03 2 
SPW-665 Water 212812018 Gr. Alpha 0.43 0.70 :t: 0.36 2 
SPW-665 Water 2/28/2018 Gr. Beta 0.68 0.86 ±0.51 4 

SPW-747 Water 3/6/2018 H-3 154 11 :t 82 200 
SPW-786 Water 3/812018 H-3 156 62 :t 76 200 
SPW~S Water 3/14/2018 1-131 0.18 0.07 :t 0.10 
SPW-930 Water 3/20/2018 H-3 155 44 :t: 84 200 
SPW-956 Water 3/1212018 Ra-226 0.03 0.18 :t 0.03 2 
SPW-984 Water 3/2712018 H-3 153 32 :t 82 200 

SPW-1036 Water 4/4/2018 H-3 162 14 :t: 77 200 
SPW-1148 Water 4/12/2018 H-3 159 -15 ::t 73 200 
SPW-1202 Water 4/13/2018 U-234 0.15 0.00 :t:0.09 
SPW-1202 Water 4/13/2018 U-238 0.15 0.06 :t 0.13 1 
SPW-1425 Water 4/2012018 H-3 159 45 :t 98 200 
SPW-1453 Water 4/2412018 H-3 155 43 :t: 77 200 
SPW-1492 Water 4/2612018 R,228 0.68 0.25 :t 0.35 2 
SPW-1517 Water 4/27/2018 H-3 150 54 :t 75 200 
SPW-1521 Water 4.127/2018 Tc-99 5.38 2.64 t 3.31 10 

SPW-1572 Water 5n/2018 Gr. Alpha 0.41 -0.23 :t: 0.26 2 
SPW-1572 Water 5n/2018 Gr. Beta 0.69 -0.28 t0.47 4 
SPW-1617 Water 5/312018 H-3 155 -113±68 200 
SPW-1643 Water S/4.12018 Sr-89 0.66 0.36 :t 0.50 s 
SPW-1643 Water 514/2018 Sr-90 0.57 -0.07 :t 0.25 

• Liquid aample results are reponed In pCill.Jter, air rdters ( pCVma,. chal\'lOal (pCl/dlan:oal canister), and solid "11\ples (pCllg). 

• l-131(G); iodln&-131 es enalyzed by gamma spedrOSCOpy. 
1 AdMty reported la 8 ~ activity resulL 
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TABLE A-4. In-House "Blank" Samples 

Concentration • 
Lab Code Sample Date AnalysisD Laborato!1 results {4.66a) Acceptance 

T~ LLD Activi~' Criteria j4.66 al -
SPW-1694 Water 5/8/2018 H•3 157 86 :t:80 200 
SPW-1779 Water 5/1112018 H-3 156 11 :t: 74 200 
SPW-1895 Weter 5/1712018 1-131 0.12 0.00 t. 0.08 1 
SPW-1896 Water 5118/2018 H-3 155 46 t. 75 200 
SPW-1898 Water 5118/2018 H-3 186 2 :t: 92 200 
SPW-1993 Water 5124/2018 H-3 158 103 :t: 79 200 
SPW-2041 Weter 5131/2018 H-3 156 115 :t:81 200 

SPW-2185 Waler 6/612018 H-3 150 29 :t: 74 200 
SPW-2383 Water 6/6/2018 R&-226 0.03 0.20 :t: 0.02 2 
SPW-2264 Waler 6/1112018 Gr. Alpha 0.39 -0.02 :t: 0.27 2 
SPW-2264 Weier 6/1112018 Gr. Beta 0.13 -0.35 t. 0.50 4 
SPW-2913 Weter 6/1912018 Ra-226 0.02 0.18 :t:0.02 2 
SPW-2436 Water 6/27/2018 Sr-89 0.66 0.00 :t: 0.46 5 
SPW-2436 Water 6/2712018 Sr-90 0,61 -0. 10 :t: 0.27 1 
SPW-2447 Water 6/2912018 H-3 160 -6 :t:79 200 

SPW-2545 Water 7/10/2018 H-3 15-4 20 :t: 74 200 
SPW-2705 Water 7/16/2018 H-3 153 15 :t: 73 200 
SPW-2771 Water 7/1912018 H-3 156 -27 :t: 71 200 
SPW-2810 Waler 712012018 Gr. Alpha 0.42 -0.09 t. 0.29 2 
SPW-2810 Weter 7/2012018 Gr. Beta 0.70 0.31 :t: 0.50 4 

SPW-3688 Water 7123/2018 Ra-226 O.D2 0,21 .:t: 0.02 z 
SPW-3017 Water 7/31/2018 H-3 157 -5 :t: 74 200 

SPW-3153 Water 816/2018 H-3 152 13 :t:72 200 
SPW-3377 Weter 8/2312018 Nl-63 Go 18 .:t: 40 200 
SPW-3446 Water 8127/2018 H-3 151 -15 :t: 69 200 
SPW-3476 Water 8/2712018 Re-228 0.77 0.05 :t: 0.36 2 

SPW-3648 Water 9/7/2018 H-3 148 89 :t: 75 200 
SPW-4754 Water 91712018 Ra-226 0.03 0.13 1: 0.08 2 
SPW-3842 Weter 9/19!.2018 H-3 156 29 :t 74 200 

SPW-3990 Water 10/1!.2018 H-3 153 -6 :t 71 200 
SPW-4105 Water 10/Sf.2018 H-3 150 7 :t: 71 200 
SPW-4565 Weter 10/1112018 Ra-228 0.86 -0.26 :t: 0.36 2 
SPW-4205 Water 10/12/2018 H-3 1~ ·9 t 71 200 
SPVV-4273 Water 10/1712018 H-3 153 67 :t: 76 200 
SPW-4595 Water 10/30/2018 H-3 150 75 :t: 74 200 

SPW-4681 Water 11/1/2018 H-3 152 19 :I: 72 200 
SPW-4789 Water 11/9!.2018 H-3 148 27 :t: 73 200 
SPW-4862 Water 11/1612018 H-3 154 15 :t: 77 200 
SPW-5048 Waler 1113012018 H-3 151 -6 :t:69 200 

• Liquid sample ra.adta are reJ)O(led in pCI/Utar, air r11111ra ( pCl/m~. chart'-08l (pCllcharcoal canbter), and lolld samples (pCl/g). 

• 1·131(G): lodlne-131 as analyzed by gamma spectroscopy. 
• Activity reported Is a net actMty result 

A4·2 



TABLE A-4. In-House "Blank" Samples 

Concentretion • 
Lab Code Semple Date An&lysisb LeboratO!}: results {4,66ol Acceptance 

Tlf!e LLD Activi!.( Criteria {4.66 112 
.,;, 

SPW-4681 Weter 11/1/2018 H-3 152 19 :t 72 200 
SPW-4683 Water 1111/2018 Sr-89 0.64 0.25 :t 0.◄5 5 
SPW-4683 Water 111112018 Sr-90 0.51 -0.10 :t 0.22 
SPW-4799 Water 1119/2018 1-131 0.43 --0.01 t 0.20 1 
SPW-4838 Weter 11/13/2018 Ni-93 62 34 t 38 200 
SPW-5028 Weter 11/19/2018 Re-226 0.04 -0.14 :t 0.03 2 
SPW-5028 Weter 11/19/2018 Ra-228 0.96 -0. 11 :t 0.43 2 

SPW-5147 Weter 12/7/2018 H-3 151 14 t 71 200 
SPW-5278 Water 12114/2018 H-3 153 83 t 76 200 
SPW-5350 Weier 12119/2018 H-3 153 71 t 75 200 
SPW.-5403 Weter 12/31/2018 H-3 156 51 :t 75 200 

' Liquid a.ample resuna are reponed In pCi/Uler, arr fitters ( pCilm'). charcoal (pCl/chan:oal canl$ter), and solid aampjes (pCl/g). 

• l-131(G); lodlno-131 eaa~ed by gammaspectrosQopy. 

• Actlvity reported Is a net ectMty resulL 
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1 At!LI:: A-!>. IIHiouse ·uuprreate" ~am pres 

Concentration• 

Averaged 
.Lab Code Date Ana!}'.sis First Result Second Result. Result Acceetance 

AP-010218 1/2/2018 Gr. Beta 0.048 :t: 0.004 0.057 :t: 0.004 0.052 :t: 0.003 Pass 
AP-010218 1/2/2018 Be-7 0.073 :t: 0.008 0.073 :t 0.007 0.073 :t 0.005 Pass 
AP-010318 113/2018 Gr. Beta 0.039 :t: 0.005 0.034 :t 0.005 0.037 :t 0.003 Pass 
AP-6846,6847 113/2018 Be-7 0.0S8 :t: 0.010 0.062 :t 0.010 0.060 :t 0.007 Pass 
AP-010318 113/2018 Be-7 0.0S9 :t: 0.009 0.059 :t 0.007 0.059 :t 0.006 Pass 
AP-010818 11812018 Gr. Beta 0.053 ;t 0.007 0.055 :t: 0.007 0.0!;4 :t 0.005 Pass 
WW-164,165 1111/2018 Gr. Beta 21.9 :t 2.2 20.4 :t 2. 1 21.1 :t 1.5 PalS 
WW-189,190 1'11/2018 H-3 501 :t 100 498 :t 100 499 :t 71 Pass 
AP-011518 1115/2018 Gr. Beta 0.032 :t 0.005 0.033 :t 0.005 0.032 :t 0.003 Pass 
AP-012318 1/23/2018 Gr. Beta 0.031 ;t 0.005 0.032 ;t 0.005 0.031 :I: 0.003 Pass 
LW-280,281 1/25/2018 Gr. Beta 1.10 :t 0.52 1.19 :t 0.55 1.15 ±0.38 Pass 
AP-013018 1/30/2018 Gr. Beta 0.024 :1: 0.005 0.023 :t 0.005 0.024 :t 0.003 Pass 
SG-301,3D2 1130/2018 Ac-228 3.01 :I: 0.49 3.11 :t 0.71 3.06 :t 0.43 Pass 
SG-301,302 1/30/2018 Pb-214 2.47 :1: 0.31 2.22 :t 0.35 2.34 :t 0.23 Pass 
SG-301,302 1/30/2018 K~O 7.44 :t 1.93 6.52 ;t 2.25 6.98 :I: 1.48 Pass 
SWU-322,323 1/30/2018 Gr. Beta 1.48:t1.10 3.06 :t 1.31 2.27 :t0.85 Pass 

P-391,392 2/2/2018 H-3 428 :I: 94 332 :t 89 380 :t.65 Pass 
S-433,434 217/2018 Pb-214 0.16 :t 0.04 0.13 :t:0.0S 0.15 :t 0.03 Pass 
S-433,434 2/7/2018 Ac-228 0.24 :t 0.06 0.26 :t 0.07 0.25 :t 0.05 Pass 
S-433,434 2/712018 K-40 6.45 :t 0.58 6.50 :t 0.59 6.48 :t0.41 Pass 
AP""454,455 2/8/2018 Be-7 0.233 :t 0.102 0.271 :t 0.111 0.252 :t 0.075 Pass 
AP-021218 2/12/2018 Gr. Beta 0.037 :t 0.005 0.035 :t 0.005 0.036 :t 0.004 Pass 
CF-477.478 2/12/2018 Be-7 0.31 :t 0.17 0.21 :t 0.08 0.26 :t 0.09 Pass 
AP-021918 2/19/2018 Gr. Beta 0.036 :t 0.005 0.033 :t 0.008 0.035 :t: 0.005 Pass 
AP-022118 2/21/2018 Gr. Beta 0.030 :t 0.003 0.025 :t 0.003 0.028 :t 0.002 Pass 
SWU-704,705 2/27/2018 Gr. Beta 2.50 :t 0.65 1.72 :t0.58 2.11 :I: 0.44 Pass 
W-849.850 2/28/2018 H-3 567 :t 105 730 :t 112 649 :t 77 Pass 

AP-030518 3/512018 Gr. Beta 0.024 :1: 0.005 0.025 :t 0.005 0.024 :1: 0.004 Pass 
DW-90026,90027 3/7/2018 Gr. Alpha 55.4 :t 2.5 60.3 :I: 2.6 57.8 :t: 1.8 Pass 
DW-90026.90027 3/712018 Gr. Beta 28.0 :t 1.2 27.4 ;t 1.2 27.7 :t 0.8 Pass 
S-800,801 318/2018 Ra-226 1.06 :t 0.15 1.17 :t 0.17 1.12±0.11 Pass 
S-800,801 318/2018 Ra-228 1.08t0.19 1.05 t 0.20 1.07 t0.14 Pass 
S-800,801 3/812018 K-40 15.S :t: 1.3 15.7 :t 1.4 15.6 :t 0.9 Pass 
SG-863,864 31812018 Ra-226 5.56 :t 0.28 5.92 :t 0.27 5.74 ;t 0.19 Pass 
SG-863,864 31812018 Ra-228 7.77 :t 0.44 8.19 :t0.53 7.98 :t 0.34 Pass 
SG-863,864 31812018 K-4D 10.75 :t 1.29 12.28 :t: 1.39 11.52 :t 0.95 Pass 
WW-842,843 319/2018 H-3 415 :t 99 423 :t 99 419 :t 70 Pass 

AP-030918 3/912018 Gr. Beta 0.027 :t: 0.004 0.021 :t 0.004 0.024 :t 0.003 Pass 
AP-031318 3/1312018 Gr. Beta 0.030 -t 0.004 0.031 :I: 0.004 0.031 :t 0.003 Pass 
AP-031318 3/1312018 Gr. Beta 0.026 :t 0.005 0.024 :t 0.005 0.025 :t 0.003 Pass 

WW-934,935 3/13/2018 H-3 266 :t 95 294 :t: 96 280 :t 68 Pass 
S-972,973 312012018 K-4~ 23.1 :t 3.3 19.8 :I: 2.5 21.4 :t 2.1 Pass 

AS-1 



I Atilt: A•!>. In-House ·uup11eate· ~amp1es 

Concentration• 
Averaged 

. -
.Lab Code Date Arta!lsis First Result Second Result ResuH Aeceetance 

AP-032018 3/20/2018 Gr. Beta 0.021 :t 0.005 0.023 :t 0.005 0.022 :t 0.004 Pass 
VVW-1016,1017 3/22/2018 H-3 716 :t 110 790 :t 113 753 :t: 79 Pass 
SW-995,996 3/26/2018 H-3 14,538 :t 364 14,647 :t 365 14,593 :t 258 Pass 

WW-1900.1901 313012018 H-3 863 :t: 123 865 :t: 123 864 :t: 87 Pass 

AP-1299, 1300 4/3/2018 Be-7 0.075 :t: 0.017 0.073 :t: 0.014 0.074 :t: 0.011 Pass 

SG-1470,1471 4/312018 Pb-214 1.45 :t 0.14 1.39 :t 0.12 1.42 :t: 0.09 Pass 

SG-1470,1471 4/3/2018 Ac--228 2.39 :t 0.31 2.55 :t 0.31 2.47 :I: 0.22 Pass 

VVW-1123,1124 4/512018 H-3 11,266 :t 319 11,175:t320 11,220 :t 226 Pass 

DW-90035,90036 416/2018 Ra-226 1,04±0.13 0.88 :1:0.14 0.96 :t 0.10 Pass 

OW-90035,90036 416/2018 Ra-228 0.84 :t 0, 13 1.08 :t 0.42 0.96 .t 0,22 Pass 

AP-041018 4/10/2018 Gr. Beta 0.023 :t: 0.004 0,019 :t 0.004 0.021 :t: 0.003 Pass 

SS-1611,1612 4/18/2018 K-40 10.01 :t 0.54 8.93 :t 0.56 9.47 :t 0.39 Pass 

SW-1427,1428 4/18/2018 H-3 180 .:I: 84 114 :t 81 147 :t 58 Pass 

VVW-1494, 1495 4/20/2018 H-3 328 :t: 84 270 :t 89 298 :I: 61 Pass 

AP-042518 4/2512018 Gr. Beta 0.028 :t 0.004 0.023 :t 0.004 0.026 :t 0.003 Pass 

S0-1634,1635 4/2512018 K-40 5.72 :t: 0.51 6.38 :t0.56 6.04 :t 0.38 Pass 

BS-1546,1547 4/26/2018 K-40 8.35 :t: 0.53 8.54 :t:0.57 8.44 :t: 0.39 Pass 

AP-042618 4/26/2018 Gr. Beta 0.023 :t: 0.004 0.021 :t: 0.004 0.022 :t: 0.003 Pass 

OW-90043.90044 4/2712018 Gr. Alpha 11.9:1:1.1 11.3 :I: 1.1 11.6 :t: 0.8 Pass 

AP-050118 511/2018 Gr. Beta 0.020 :t 0.006 0.022 :t 0.006 0.021 :t 0.004 Pass 

AP-050218 512/2018 Gr. Bela 0.020 :t 0.002 0.01'9 :t: 0.002 0.020 :t 0.002 Pass 
F-2333,2334 512/2018 Cs-137 2.53 :1:0.34 2.51 :1:0.32 2.52 :t: 0.24 Pass 

DW-90048,90049 5/212018 Ra-226 0.18 .t0.11 0.14 :t0.08 0.16 :I: 0.07 Pass 
OW-90048,90049 512/2018 R&-228 0.86 ±0.60 0.78 :t0.60 0.82 :t 0.42 Pass 

W'v\1-1833, 1834 518/2018 H--3 182 .t 83 304 .t 98 243 :t 64 Pass 

SG-1747,1748 5/812018 Pb-214 13.0 :t: 0.6 13.0 :t:0.6 13.0 :t 0.4 Pass 

SG-1747,1748 518/2018 Ao-228 21.0 :t: 1.2 21.1 :t: 1.4 21.0 .t 0.9 Pass 

AP-050818 5/812018 Gr. Beta 0.027 :t 0.005 0.025 :I: 0.004 0,026 :t: 0.003 Pass 

F-1812,1813 519/2018 K-40 4.30 :1:0.47 3.40 :1:0.47 3,85 .t 0.33 Pass 

SG-1767, 1768 519/2018 Pb-214 0.96 :1:0.24 0.72 :t 0.24 0.84 :t 0.17 Pass 

SG-1767, 1768 519/2018 Ac-228 1.28 .t 0.34 1.15 :1:0.37 1.22 .t 0.25 Pass 

AP-051418 5/14/2018 Gr. Beta 0.038 .t 0.006 0.033 :t 0.005 0.036 :I: 0.004 Pass 

DW•90061,90062 5/17/2018 Ra-226 1.53 :1:0.13 1.78 :t:0.15 1.66 :t 0.10 Pass 

OW-90061,90062 5117/2018 Ra-228 0.82 :t 0.45 0.87 :1:0.44 0.85 .t 0.31 Pass 

F-2201,2202 5/1812018 K-40 2.73 :t 0.40 2.68 :t:0.-45 2,71 :t 0.30 Pass 

AP-051818 5/18/2018 Gr. Beta 0.020 .t 0.004 0.026 :I: 0.004 0.023 :t 0.003 Pass 

W'v\1-2050,2051 5/22/2018 H-3 28,404 :t 502 28,666 :I: 504 28.535 :t 356 Pass 

AP-052218 5/22/2018 Gr. Beta 0.024 :1: 0.004 0.021 :t: 0.004 0.023 :I: 0.003 Pass 

AP-052918 5129/2018 Gr, Beta 0.028 :t 0.004 0.024 :t 0.004 0.026 :t 0.003 Pass 
AP--052918 5129/2018 Gr. Beta 0.023 :t 0.005 0.025 :I: 0.005 0.024 .:I: 0.003 Pass 
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'IABLE A-5. In-House "Uuphcate" l>amples 

Concentration • 
Averaged -

Lab.Code Date Ana~sls First Result Second Result Result . Acceetance 

G-2133,2134 6/412018 Be-7 0.55 :t 0.64 0.32 :t 0.16 0.43 :t 0.33 Pass 

G-2133,2134 6/4/2018 K-40 7.12 :t 0.64 6.53 :t 0.58 6.82 :i: 0.43 Pass 

VVW-2270,2271 6/8/2018 H-3 90 :t 84 71 :t 83 80 :t 59 Pass 

VE-2312,2313 6/11/2018 K-40 6.06 :t0.17 s.so :t o . .:s 5.78 :t 0.24 Pass 

AP-2375,2376 6/14/2018 Be-7 0.310 :t0.134 0.240 :t 0.100 0.275 :t 0.084 Pass 

AP-2893,2894 6/2712018 Be-7 0.111 :t 0.016 0.111 :t 0.016 0.111 :t 0.011 Pass 

SG-24511,2512 7/2/2018 Gr. Alpha 19.60 :t 3.08 19.55 :t 3.06 19.58 :t 2.17 Pass 

SG-2469,2470 7/2/2018 Pb-214 9.16 :t 0.48 9.46 :t 0.37 9.31 :t 0.30 Pass 

SG-2469,2470 7/2/2018 Ac--228 9.94 :t 0.87 10.00 :t 0.64 9.97 :t 0.54 Pass 

SG-2511,2512 7/2/2018 Pb-214 4.46 :t 0.31 4.57 :t 0.34 4.52 :t 0.23 Pass 

SG-2511,2512 7/2/2018 Ac--228 6.15 :t 0.57 5,83 :t 0.66 5.99 :t 0.44 Pass 

VE-2610,2611 7/9/2018 K-40 6.52 :t0.75 5.92 :t 0,75 6.22 :t0.53 Pass 

F-2851,2852 7/11/2018 K-40 2.93 :t 0.38 2.83 :t 0.32 2.88 :t 0.25 Pass 

AP-071218 7/12/2018 Gr. Beta 0.021 :t 0.003 0.024 :t 0.004 0.023 :t 0.002 Pass 

AP-2721,2722 7/12/2018 13&-7 0.204 :t 0.100 0.275 :1: 0.127 0.240 :t 0.081 Pass 

WW-2742,2743 7/12/2018 H-3 253 :t 86 278 :t 97 265 :t 65 Pass 

DW-90123.90124 7124/2018 Ra-226 0.97 :t 0.18 1.06 ±0.12 1.02 :t0.11 Pass 

DW-90123, 90124 7/24/2018 Ra-228 3.61 :t 0.74 4.05 :t 0.80 3.83 :t 0.54 Pass 

G-3000,3001 7/24/2018 Be-7 3.29 ::t 0.25 3.24 :t 0.26 3.26 :t 0.18 Pass 

G-3000,3001 7/24/2018 K-40 4.98 :t 0.40 5.06 :t 0.41 5.02 :t 0.29 Pass 
S-2916,2917 7'24/2018 Pl>-214 1.00 :t 0.51 0.94 :I: 0.53 0.97 :t 0.37 Pass 

S-2916,2917 7'2412018 Ac-228 0.98 :t 0.11 0.98 :t 0.09 0.98 :t 0.07 Pass 

AP-073018 7'30/2018 Gr. Beta 0.029 :t 0.004 0.022 :t: 0.004 0.026 :t 0.003 Pass 

DW-90133,90134 an1201s Ra-228 2.34 :t 0.68 3.28 :I: 0.73 2.81 :t 0.50 Pass 
DW-90138,90139 8/10/2018 Gr. Alpha 4.02 :t 0.68 3.87 :1:0.68 3.95 :t 0.51 Pass 

VE-3281,3282 8/14/2018 K-40 11.40 :t0.831 11.39 :t 0.524 11.39 :t 0.491 Pass 

VE-3323,3324 8114/2018 K-40 3.41 :t 0.227 3,67 :i:0.262 3.54 ::t 0.173 Pass 

VE-3323,3324 8/14/2018 Be-7 0.25 :t 0.069 0.33 :t 0.092 0.29 :t 0.058 Pass 

AP-081518 8115/2018 Gr. Beta 0.022 :t 0.003 0.028 :t 0.003 0.025 :t 0.002 Pass 

PM-3365,3366 8116/2018 K-40 14.77 :t: 0.76 14.19 :I: 0.69 14.48 :t 0.51 Pass 

S--3478,3479 8127/2018 Pb-214 0.70 :t 0.05 0.70 :t 0.05 0.70 :t 0.04 Pass 

S-3478,3479 8/27/2018 Ao-228 0.84 :t 0.11 0.89 ±0.08 0.87 :i:0.07 Pass 

SWT-3501,3502 8/27/2018 Gr. Beta 0.64 :t0.48 1.42 :t 0.56 1.03 :t 0.37 Pass 

VE-3522,3523 812812018 K-40 2.51 :t 0.20 2.63 :t 0.20 2.57 :t 0.14 Pass 

WW-3745,3746 8/3112018 H-3 1035:t:119 1056 :t 99 1045 :t 77 Pass 

5-3542,3543 8/3012018 K-40 6.10::t0.72 5.69 :t 0.63 5.90 :t 0.48 Pass 

W,3703,3704 9/11/2018 Gr. Alpha 0.71 :t 0.80 1.03 :t0.81 0.87 :t 0.57 Pass 

W-3703,3704 9/11/2018 Gr. Beta 1.67 :t: 1.08 0.53 :t: 1.00 1.10 :t 0.74 Pass 

SG-3796,3797 9/14/2018 Gr.Alpha 42.3 :t 3.6 50.9 :t 3.8 46.6 :t 2.6 Pass 
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TABLE A-5. In-House "Duplicate" Samples 

Concentration• 

Averaged 

Lab Code Date Ana~is First Result Second Result Resun Acceetance 

SG-3798,3797 9/14/2018 Gr. Beta 43.9 i: 1.9 44,1 :t1.8 44.0 :t 1.3 Pass 

SG-3796.3797 9/14/2018 Pb-214 10.4 :t 0.6 14.2 :t 0.5 12.3 :t 0.4 Pass 

SG-3796,3797 9/14/2018 Ac-228 15.8 :t 1.2 15.7 :t 1.2 15.8 :t 0.8 Pass 

DW-90173,90174 10/24/2018 Ra-226 1.13:1:0.15 1.38 :t 0.17 1.26 :t 0.11 Pass 

DW-90173,90174 10124/2018 Ra-228 5.09 :t 0.84 6.59 :t 0.89 5.84 :I: 0.61 Pass 

SW-4782,4783 11ll/2018 H-3 192 :t 82 238 .t 84 215 :t 59 Pass 

WW-4959,4960 11/13/2018 H-3 330 :t 88 286 :t 86 308 :t 61 Pass 

SG-4850,4851 11/14/2018 Pb-214 15.0 :t 0.4 14.7 :t 0.4 14.9 :t 0.3 Pass 

SG-4850,4851 11/14/2018 Ac-228 17.5 :t 0.7 16.7 :t 0.6 17.1 :t 0.5 Pass 

VE-4917,4918 11/20/2018 K-40 4.54 :t 0.45 4.05 :t 0.46 4.30 :t:0,32 Pass 

VE-4917,4918 11/20/2018 Be-7 9.42 :t 0.45 9.42 :t 0.46 9.42 :t 0.32 PIIH 

SG-5046,5047 11/21/2018 K-40 8.65:t:1.18 9.12 :t 1.02 8.88 :t 0.32 Pass 

SG-5046,5047 11/21/2018 Cs-137 0.18 :t 0.06 0. 10 :t 0.05 0.14 :t 0.78 Pass 

SG-5046,5047 11/21/2018 Gr. Alpha 22.8 :t 5.6 17.5 :t 4.8 20.2 :t 0.0 Pass 

SG-5046,5047 11/21/2018 Gr. Beta 31.8 :t 3.5 26.8 :t 3.1 29.3 :t 3.7 Pass 

SG-6286,6287 12/1/2018 Pt>-214 11.3 :t 0.4 10.7 t0.5 11.0 t 0.3 Pass 

SG-6286,6287 1211/2018 Ac--228 13.5 :t 0.9 13.2 :t 1.0 13.4 :t 0.7 Pass 

SWU-5132,5133 12/4/2018 H-3 159 :t 82 204 :t 80 181 ± 57 Pass 

SWU-5132,5133 1214/2018 Gr. Beta 1.32 :t 0.56 1.33 :t 0.57 1.32 :t 0.40 Pass 

XAP-5499,5500 1/212019 Fe-55 941 :t220 1027 t 226 984 :t 158 Pass 

XAP-5499,5500 1/212019 Sr-89 20.2 :t 7.3 14.9 :t 5.7 17.5 :I: 4.7 Pass 

XAP-5499,5500 1/212019 Ni-63 12,1 ±8.5 15.6 ±8.5 13.8 :t 6.0 Pass 

Note: Duplicate analyses are perfonned on every twentieth sample received in-house. Res u Its a re not listed for those 

analyses with activities that measure below the LLD. 
• Results are reported In units of pCi/L.. exoept for air filters (pCi/Filter or pCi/m3), food products, vegetation, 

soil and sediment (pCi/g). 
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TABLE A-6. Department of Energy'& Mi)(ed Analyte Perfonnance Evaluation Program (MAPEP). 

Concentration • 

Reference Known Control 
lebCode ~ Date - An&!l!!S Laborato~ result - -Af:tjvj~ Limits• Aceeetance 

MAS0-765 2/112018 ~241 1.57 :1: 4.46 0 NA' Pass 
MAS0-765 2/112018 C5-137 4.69 :1: 2.59 4.6 NA 0 

Pass 
MAS0-765 2/1/2018 Co-57 886 t 7 826 578 -1074 Pass 
MAS0-765 2/112018 Co-60 579 :1: 7 560 392 • 728 Pass 
MAS0-765 2/1/2018 Mn-54 1135 :1: 15 1010 707 -1313 Pass 
MAS0-765 2/1/2018 K...SO 653 :1:47 577 404 • 750 Pass 
MASQ.765 2/1/2018 Zn-65 1096 t 19 9&0 672 - 1248 Pa&S 
MAS0-765 2/112018 Pu-238 54.4 :1: 5.6 45.2 31.6 • 58.8 Pass 
MAS0-765 2/112018 Pu-2391240 58.9 :1: 5.6 50.8 35.6 • 66.0 Pass 
MAS0-765 2/1/2018 Sr-90 1.07:1:1.15 0 NA C Pass 

MAAP-769 2/112018 Am-241 0.070 :1: 0.021 0.067 0.047 • 0.087 Pass 
MAAP-769 2/1/2018 C5-134 0.55 :1:0.04 0.675 0.473 - 0.878 Pass 
MAAP-769 2/1/2018 Cs-137 0.01 :1: 0.01 0 NA• Pass 
MAAP-769 2/112018 Co-57 1.08 :1:0.04 1.18 0.83 • 1.53 Pass 
MAAP-769 2/112018 Co-60 0.01 t 0.01 0 NA C Pass 
MAAP-769 2/112018 Mn--54 1.01 ± 0.05 1.03 0.72 - 1.34 Pass 
MAAP-769 2/1/2018 Zn-65 1.37 :1: 0.11 1.33 0.93 -1.73 Pass 
MAAP-769 2/1/2018 P~238 0.042 t 0.017 0.0445 0.0312 • 0.0579 Pass 
MAAP-769 2/112018 Pu-2391240 -0.001 t 0.006 0 NA' Pass 
MAAP-769 2/1/2018 Sr-90 1.12 :1: 0.13 1.01 0.71 - 1.31 Pass 
MAAP-769 2/1/2018 IJ..2341233 0.117 :1: 0.023 0.124 0.087 • 0.161 Pass 
MAAP-769 2/112018 U-238 0.126 :I: 0.023 0.128 0.090 • 0.166 Pass 

MAVE-767 2/1/2018 Cs-134 3.03 :1: 0.10 3.23 2.26 • 4.20 Pass 
MAVE-767 2/1/2018 Cs-137 3.86 :t 0.05 3.67 2.57 -4.77 Pass 
MAVE-767 2/1/2018 Co-57 4.86 :1: 0.09 4.42 3.09 - 5.75 Pass 
MAVE-767 2/1/2018 Co-60 2.24 :t 0.06 2.29 1.60 -2.98 Pass 
MAVE-767 2/1/2018 Mn-54 2.75 :t 0.08 2.B6 1.86 • 3.46 Pass 
MAVE-767 2/1/2018 ~s 0.02 t 0.05 0 NA• Pass 

MAW-056 2/1/2018 1-129 1.66 :t0.07 1.93 1.35 • 2.51 Pass 

MAW-662 2/112016 Am-241 0.581 :t 0.050 0.709 0.496 - 0.922 Pass 
MAW-662 2/1/2016 Cs-134 9.35 :t 0.38 10.2 7.1-13.3 Pass 
MAW~2 2/1/2018 Cs-137 13.0 :t 0.2 12.2 8.5 -15.9 Pass 
MAW-662 2/112018 Co-57 0.003 :1: 0.039 0 NA C Pass 
MAW-662 2/112018 Co-60 11.73 :t 0.19 11.5 8.1-15.0 Pass 
MAW-662 211no18 Mn-54 0.060 :I: 0.019 0 NA• Pass 
MAW-662 2/1/2018 m-65 15.85 :t 0.27 14.3 10.0 -18.6 Pass 
MAW-662 2/112018 Fe-55 10.7 t 11.7 11. 1 7.80 • 14.40 Pass 
MAW-662 2/112018 N~3• 11.0 :t 1.4 14.0 9.8 • 18.2 Warning 
MAW-662 2/112018 Ni-63' 12.9 :t 1.7 14.0 9.8 • 18.2 Pass 
MAW-662 2/1/2018 H-3 -0.3 :1: 3.0 0 NA• Pass 
MAW-662 2/1/2018 Pu-238 0.02 :t 0.01 0.023 NA d Pass 
MAW-662 2/112018 Pu-239/240 0.585 :1: 0.056 0.600 0.420 • 0.780 Pass 
MAW-062 2/1/2018 Ra-2261 

0.340 :t 0.040 0.257 0.180 • 0.334 Fail 
MAW-6B2 2/1/2018 Ra-22B1 

0.297 i 0.048 0.257 0.180 - 0.334 Pass 
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IAl;!LI: A-ti. l.Jepartmenl of Energy's Mixed Analyte Performance Evaluation Program (MAPEP). 

Concentration • 
Reference Known Control 

LabCodeb Dale Analysis -Laboratory result Activity -- timits·• Acceptance 

MAW-662 2/112018 Sr-90 9.92 :t 0.75 11.4 8.0 - 14.8 Pass 
MAW-662 211/2018 T~9 4.9 :t 0.4 4.37 3.08 -5.68 Pass 
MAW~62 2/1/2018 LJ.233/234 0.404 :t 0.041 0.430 0.301 • 0.559 Pass 

MAW~62 2/1/2018 U-238 0.396 :t 0.041 0.437 0.306 - 0.568 Pass 

MAS0-3638 8/112018 Cs--134 688.7 :t 26.2 781 547 - 1015 Pass 

MASo-3638 811/2018 Cs-137 605.9 :t22.7 572 400 -744 Pass 
MAS0-3638 811/2018 Co-57 976,7 :t 37.6 958 671 - 1245 Pass 

MAS0-3638 81112018 Co-60 604.5 :t24.9 608 426 • 790 Pass 
MAS0-3638 8/1/2018 Mn-54 5.2 :t 5.2 0 NA' Pass 
MAS0-3638 8/1/2018 K--40 630 :t 31 566 396 • 736 Pass 

MASo-3638 811/2018 Zn-65 556.4 :t26.8 500 350 -650 Pass 

MAAP-3636 8/112018 Cs-134 0.37 :t 0.04 0.444 0.311 • 0.577 Pass 

MAAP-3638 8/112018 Cs-137 0.34 :t 0.05 0.345 0.242 - 0.449 Pass 
MAAP-3636 811/2018 Co-57 0.58 :t 0.04 0.592 0.414 - 0.770 Pass 
MAAP-3636 8/1/2018 Co-60 0.28 :t 0.03 0.294 0.206 - 0.382 Pass 
MAAP-3636 8/1/2018 Mn-54 0.26 :t 0.05 0.266 0.186 • 0.346 Pass 
MAAP-3636 811/2018 Zn-65 0.22 :t 0.07 0.201 NAO Pass 

MAVE-3640 811/2018 Cs-134 1.87 :t 0.10 1.94 1.36 -2.52 Pass 
MAVE-3640 8/1/2018 Cs-137 2.69 .:t 0.15 2.36 1.65 - 3.07 Pass 
MAVE-3640 8/1/2018 Co-57 3.90 :t 0.12 3.31 2.32 -4.30 Pass 
MAVE-3640 6/1/2018 Co-60 1.76 :t 0.09 1.68 1.18 -2.18 Pass 
MAVE-3640 811/2018 Mn-54 2.91 :t 0.16 2.53 1.77 -3.29 Pass 
MAVE-3640 811/2018 Zn-65 1.53 :t 0.21 1.37 0.96 - 1.78 Pass 

MAW-3480 6/1/2018 H-3 336.0 :t 10.7 338 237 -439 Pass 

MAW-3480 8/112018 Cs-134 7.86 :t 0.31 8.7 6.1 • 11.3 Pass 

MAW-3480 8/1/2018 Cs--137 7.55 :t 0.33 6.9 4.8 • 9.0 Pass 
MAW-3480 8/112018 Co-57 15.67 .:t 0.36 14.9 10.4 - 19.4 Pass 
MAW-3480 8/1/2018 Co-60 0.12t0.12 0 NA• Pass 

MAW-3480 8/112018 Mn-54 13.38 :t 0.44 12.5 8.8 -16.3 Pass 
MAW-3480 8/1n018 Zn-65 7.80 :t 0.53 7.53 5.27 - 9.79 Pass 

MAW-3634 8/112018 1-129 1.32 .:t 0.08 1.62 1.13 •2.11 Pass 

• Results all! reported In units or Bq/kg (soil). Bq/1. (Water) or Bq/tolal !lllmple (rlitA!ra, vegetation). 

~ L.aboru1DIY codes as folows: MAW (water), MAAP (air filter), MASO (IOiQ and MAVE (vegetallon). 

~ MAPEP results are l)lllaented as the known value, and expecled laborotolY precision (1 sigma, 1 detennlna\Jon) and 

oontrol Umlls as defined by the MA.PEP. A known value ol "z8!0" Indicates an analyab was lnc:ll'ded In the testing 

series as a "false po11Uve·. MAPEP does not provide control limits. 
• Pnwlded In the series for "sensl\M!y eva/uallon". MAPEP does not provide control limits. 

• The lab was In the 'warning zone· on thi3 ,tudy{blued low). The umple was ~ epplylng an aggressive oxxtauon 

lechnlq ue to remove e comple)dng 11gent that Is utilized In the early steps al the procedure. ReanalyshJ Wi1lJ acceptable 

wtth this enhanced technique. 

' AA Investigation was perfonned to detennlne reason !or the faUure ol the Ra-226 result. A backup solution was reanalyzed 

wtth acceptable results. The amen I study as -11 as a pas I study -re reanai'fzed wUh ac;ccptable results. 

No c:onduslon has been a.menlly drawn from the res~ of th!S Investigation. 
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TABLE A-7. lnter1aboratosy Comparison Crosscheck Program, tnvironmental l'<esource Assooates (t:KA)
0

• 

MRAD-28 Stud~ 

Concentration• 

Lab Code b Date Analysis Laboratosy ERA Control 

Resull Result Limits 0 -
Acceetance 

ERAP-942 3/1912018 Am-241d 24.6 7.86 5.61 - 10.5 Fail 

ERAP-942 3/1912018 Am-241d 7.30 7.86 5.61 - 10.5 Pass 

ERAP-942 3/1912018 Cs-134 174 204 132 - 250 Pass 

ERAP-942 3/1912018 Cs-137 969 865 710-1130 Pass 

ERAP-942 3/19/2018 Co-60 672 665 565 -845 Pass 

ERAP-942 3/19/2018 Fe-55 701 771 281 - 1230 Pass 

ERAP-942 3/1912018 Mn-54 < 50 <50.0 0.00 -50.0 Pass 

ERAP-942 3/19/2018 Zn-65 594 668 548 -1020 Pass 

ERAP-942 3/1912018 Pu-238 56.8 55.6 42.0 - 68.3 Pass 

ERAP-942 3/19/2018 Pu-239 54.4 52.3 39.1 -63.1 Pass 

ERAP-942 3/19/2018 Sr-90 113 124 78.4 -169 Pass 

ERAP-942 3/19/2018 U-234 22.8 24.6 18.2 -28.8 Pass 

ERAP-942 3/19/2019 U-238 22.7 24.4 18.4 - 29.1 Pass 

ERAP-944 3/19/2018 Gross Alpha 49.1 43.4 22.7 - 71.5 Pass 
ERAP-944 3/19/2018 Gross Beta 44.8 52.0 31.5 • 78.6 Pass 

ERS0-946 3/19/2018 Ac-228 1,480 1,240 818 -1560 Pass 

ERS0-946 3/1912018 Am-241 48 74.7 40.3 -106 Pass 

ERS0-946 3/19/2018 Bi-212" 1,980 1,240 355 -1,850 Fail 

ERS0-946 3/19/2018 Bi-212' 11,220 1,240 355 -1,850 Pass 
ERS0-946 3/19/2018 Bi-214 2,180 1,760 845 - 2,620 Pass 

ERS0-946 3/19/2018 Ci;.134 5,230 5,330 3,640 • 6,370 Pass 

ERS0-946 3/19/2018 Cs-137 4,820 4,210 3,180 - 5,320 Pass 

ERS0-946 3/19/2018 Co-oO 8,390 8,060 6,350 • 9,950 Pass 

ERS0-946 3/19/2018 K-40- 14,100 10,600 7,300 -12,700 Fail 

ERS0-946 3/19/2018 K-40- 12160 10,600 7,300 - 12,700 Pass 

ERS0-946 3/1912018 Mn-54 < 1000 < 1000 0 • 1,000 Pass 

ERS0-946 3/19/2018 Pb-212 1,140 1,240 865 -1,570 Pass 

ERS0-946 3/19/2018 Pb-214 2330 1850 777 - 2910 Pass 

ERS0-946 3/19/2018 Pu-238 1,830 1,470 733 -2230 Pass 

ERS0-946 3/19/2018 Pu-239 1,520 1,330 725 -1910 Pass 

ERS0-946 3/1912018 Sr-90 3,500 4,500 1,400 • 7,010 Pass 

ERS0-946 3/19/2018 Th-234 1,800 1,800 680 - 3.080 Pass 

ERS0-946 3/19/2018 U-234 1,610 1,820 853 · 2,380 Pass 

ERS0-946 3/1912018 U-238 1,800 1,800 988 • 2,420 Pass 

ERS0-946 3/19/2018 Zn-65 2,440 1,990 1,590 - 2,710 Pass 

ERW-952 3/19/2018 Gr. Alpha 25.3 29.0 10.6 -40,0 Pass 

ERW-952 3119/2018 Gr. Beta 61.3 73.1 36.6 -101 Pass 

ERW-954 3/19/2018 H-3 22,300 21,700 16,400 • 26,400 Pass 
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IAtjLt:: A-/. rnterlaboratory t;ompanson l:rossc/\eck 1-'rogram, l:nv1ronmenlal Kesource Assoe1ates (1:HA)0
• 

MRAD-28 Stud~ 

Concentration • 

Lab Code b Date Analysis Laboratory ERA Control 
-- - - Result- Result Limits C Acceetance-

ERVE-948 3/19/2018 Am-241 3,800 3,880 2,400 • 5,480 Pass 

ERVE-948 3/19/2018 Cm-244 2,490 2,630 1,480 - 3,270 Pass 

ERVE-948 3/19/2018 Co-60 579 491 385 • 642 Pass 

ERVE-948 3/19/2018 Cs-134 2,090 1,950 1,290 -2.600 Pass 

ERVE-948 3/19/2018 Cs-137 2,640 2,160 1,660 - 2,910 Pass 

ERVE-948 3/19/2018 K-40 34,000 30,900 23,200 • 39,100 Pass 

ERVE-948 3/19/201 B Mn-54 < 300 < 300 0.00 - 300 Pass 

ERVE-948 3/19/2018 Zn-65 3,080 2,400 1,790 • 3,560 Pass 

ERVE-948 3/19/2018 Pu-238 2,400 2,020 1,400 • 2,600 Pass 

ERVE-948 3/19/2018 Pu-239 5,140 4,160 2,880 - 5,270 Pass 

ERVE-948 3/19/2018 Sr-90 3,570 3,330 1,880 • 4340 Pass 

ERVE-948 3/19/2018 U-233/234 4,130 4,050 2,850 -5,170 Pass 

ERVE-948 3/19/2018 U-238 4,190 4,010 2,830 • 5,020 Pass 

ERW-950 3/19/2018 Am-241 72.5 103 70.7 - 132 Pass 

ERW-950 3/19/2018 Co-60 1,550 1,480 1,280 - 1,700 Pass 

ERW-950 3/19/2018 Cs-134 1,280 1,330 1,000 -1460 Pass 

ERW-950 3/19/2018 Cs-137 343 328 281 - 373 Pass 

ERW-950 3/19/2018 Mn-54 < 100 < 100 o_oo -100 Pass 

ERW-950 3/19/2018 Pu-238 59.8 66.1 39.7 -85.6 Pass 

ERW-950 3/19/2018 Pu-239 84.8 91.8 56.8 • 113 Pass 

ERW-950 3/19/2018 U-234 111 132 100 - 151 Pass 

ERW-950 3/19/2018 U-238 113 131 102 - 154 Pass 

ERW-950 3/19/2018 Zn-65 1450 1300 1160 - 1640 Pass 

ERW-950 3/19/2018 Fe-55 533 445 261 -647 Pass 

ERW-950 3/19/2018 St-90 754 781 562 • 965 Pass 

• Results obtained by Environmental, Inc., Midwesl Laboratory (EIML) as a participant in the crosscheck program for 
proficiency testing administered by Environmental Resource Associates, serving as a replacement for studies 

conducted previously by the Environmental Measurements Laboratory Quality Assessment Program (EML). 

~ Laboratory codes as follows: ERW (water). ERAP (air filter). ERSO (soil), ERVE (vegetation). Results are reported 
in units of pCill, except for air filter& {pCi/Filter), vegetation and soil (pCilkg). 

• Results are presented as the known values, expected laboratory precision (2 sigma, 1 determination) and control 
limits as provided by ERA. 

c1 Reported result was higher than ERA's upper acceptance limit. An investigation was initiated. The sample was run 
with a pre-treatment technique. Rerunning the analysis with this pre-treatment gave a result of 7.30 pCiltotal. 

Going forwaro all samples for Am-241 will be analyzed utilizing this pre-treatment 

• The ERA results for K-40 and Bi-212 were outside the acceptable limits. The sample analysis was rerun utilizing a 
different library with acceptable results. The gamma software vendor will be consulted for the differences between 

the two libraries. In the meantime EIML will occasionally be counting a standard with known activity to ensure 

reported values are within the laboratory's acceptance criteria. 
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APPENOIXB 

DATA REPORTING CONVENTIONS 



Data Reporting Conventlons 

1.0. All actMlles, except gross alpha and gross beta, are decay corrected to collection time or the end of the collection 
period. 

2.0. Single Measurements 

Each slngle measurement is reported as follows: x :t s 
where: x "' value of the measurement: 

s = 20 counting uncertainty (corresponding to the 95% confidence level). 

In cases where the activity is less than the lower llmft of de1ectlon L, ii is reported as: < L, 
where L c the lower limit of detectlon based on 4.66o uncertainty for a background sample. 

3.0. Qupljcate anatyses 

If duplicate analyse$ are reported, the convenUon is as follows. : 

3.1 lngjyjdual rru}Utls: For two analysis resul~; x1 :t s1 and X;z ± s~ 

Reppded result; H s: where x = (11;2) (~ +- X;z) ands= (1/'l) ,J $1
2 + Si 

3.2. 

3.3. 

Individual rasults: < l-1 • < L:i 

Individual ,esults: x ± s, < L 

4.0. Comgµtallpn of Avera@es ead Sl§ndard Qevlatjon;i 

ReRQrted,r@sult; < J.., whe~ L c lower of L1 and ½ 

Req,orted rnsu11; x ± s if x := L; < L otherwise. 

4.1 Averages end standard deviations listed In tha tables are computed from all of the Individual measurements 
c;,ver the period averaged; to, exa'!!ple, an annual stand1:1rd devleUon would not be lhe average of quarter1y 

standard deviations. Th1;1 average x and slandard deviation •s• of a set of n number& x1• ~. , • xn ere defined 

as follows: 

- 1 
X "'n rx 

4.2 Values below the highest lower limit of detection are not Included in the average. 

4.3 If all values in the ave1119ing group are less than the highest LLD, the highest LLD is reported. 

4.4 If all but one of the vah.Je& are less than th~ highe~t LLD, the single \'aluo K end associated two sigma error is 
reported. · 

4.6 In rounding off, the following nJles are followed: 

4.5.1. If the number followlng tho~e to be r&t{!il'l~d lff le$~ than 5. the number is dropped, and the retained 
numbers are kept 1Jnchanged. As an axsmple. 11 A4~ Is rounded off to 11.44. 

4.5.2. If the number foilowln9 th~se to be ret~ined is equc;1I to or greater than 5, the number is dropped and the 
last retained number is raised by 1. As an example, 11.445 is rounded off to 11.45. 

B-:2 

·, -. 




