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1.0 INTRODUCTION

The tollowing constitutes the final Monthly Progress Report for the Environ-
montal Radiolngical Monitoring Program cunducted at the Point Beach Nuclear
Plant, Two Rivers, Wisconsin, Results of completed analyses are presented in
this repert. Missing entries indicate analyses that are not completed; the
results will appear in subsequent reports,

Data obtained in the program are well within the ranges previously encountered
in the program and to be expected in the environmental media sampleés. None of
the media sampled during the current month contained ragicactivity attribut-
able to the operation of Point Beach Nuclear Plant.

For 211 gamma isotopic analyses, the spectrum is computer scanned from &0 to
2048 KeV., Specifically included are Mn-54, Fe-59, Co-58, Co-60, Zn-65,
Ir-Nb=95, Ru-103, ku-106, 1-131, Ba-La-140, Cs~134, (5-137, Ce-141, and
Ce-144, Naturally occurring gamma-emitters, such as K-40 and Ra daughters,
are frequently detected in soil and sediment samples. Specific isotopes
listed are K-40, T1-208, Pb-212, Bi-214, Re-226, and Ac-228. Data listed as
“¢* are at the 4.66 sigma level; others are 2 sigma, unless otherwise noted,
the less than value ("<") is for Ru-103 and may be higher or lower for other
| radionuclides. Gamma-emitters not specifically required to be identified are
to be reported in the category labeled "Other Gammas.”

A1l concentrations, except gross beta, are decay corrected to the time of
collection,

.‘ A1l samples were collected as scheduled except as noted in the “Listing of
Missed Samples.”
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AIRBURNE 1ODINE=1313 AND GROSS BETA

IN AIR PARTICULATE FILTERS

g:g; Meteorological Tower

Date Vo‘gﬂe Gross eta 1-131 Date Volgme Gross ota -131
Collected (pCi/m3)  (pCi/m3)  Collected (pCi/m¥) (pc1/m3)
01-07-91 268 0,03020,004 <0,020 07-08+91 303 0,02020,003 <«0.01%
Ni-14-8] 416 0.03820.003 <0.014 07-15-91 301 0.01820.003 <0.008
01-21-91 303 0.046¢0,004 <0.018 07-22<91 305 0.03820,004 <0,017
01-28-91 360 0.02720,003 <0.017 07-30-91 347 0.02120,002 <«0,01%
02-04-91 376 0.03420,003 <0.019 B-05-91 265 0,01520,003 <0.02]
02-11-91 371 0.02920.,003 <0.014 08-12-91 313 0,02120,003 <0.01%
02-18-91 377 0.01720.003 «<0.012 B8-19-91 309 0.02720,004 <0.017
02-25-91 372 0,022#0.003 <0,015 08-26-91 311 0,019:0,002 <«0.010
03-04-9] 364 0.025#0.003 <«0.012 09-03-91 %9 0.027:0,003 <0,015
03-11-91 345 0.03020,003 <0.020 ©-09-91 269 0.02920,004 <0.028
03-18-91 35 0,012:0,002 <0,01% 09-16-91 ®6 0.01720,003 <«0,016
03-25-91 333 0,020£0.003 <0.017 09-23-91 ®1 0.01220,002 <0.020
04-02-91 387 0.018:0,003 <0.013 09-30-91 337 0.01720.002 <0,011
1)t Qtf. 3rd Qtro

mean ¢ s.d, 0.027£0,009 <C,020 mean ¢ s.d, 0.02220,007 <0.021
0D4-09-91 317 0,01820,002 <0.026 10-07-91 344 0,02120.003 <0.012
04-16-9: R5 0.014:0,003 <0.0l6 10-14-81 341 0,01920.003 <0.01%
04-22-91 273 0,01620.003 <0.024 10-21-81 353 0.01620,003 <«0,011
04-29-91 322 0.01120,003 <0.0¢1 10-28-91 3% 0.019:0,002 <0,013
05-06-5: 317 0.00820,002 <0.018 11-04-91 387 0,02220,003 <0.012
05-13-81 320 0,013£0,003 <0.013 11-11-81 358 0.02420,003 <0.016
05-20-91 R3 0,021#£0.003 <0.016 11-18-91 35 0.040:0,003 <0.015
05-28-91 365 0,012¢0.002 <«0.015 11-25-91 353 0,02120.003 <0.027
06-03-91 277 0,01320,003 <0.026 12-03-91 379 0,029:20,003 <0.016
06-10-91 313 0.012:20.002 <0,020 12-09-91 275 0.033:0.004 <0,020
06-17-91 299 0.02120,003 <«0.Cl& 12-16-91 353 0.03520,004 <0,015
06-24-91 04 0.02420,003 <0,01% 17-23-91 354 0.03520.004 <0.022
07-01-91 306 0.027+0.003 <0.017 12-30-91 353 0.04020,004 <0.014
end Qtr. 4th Qtr.

mean t S.d. 0.01620,006 <0,026 mean £ s.d, 0.02720,008  <0,02/







AIRBORNE 10DINE-1312 AND GROSS BETA

P————

IN AIR PARTICULATE FILTERS

E-03 West Boundary

Date VO‘%&! Gross cta 1-131 Date Volgme Gross Beta 1-131
Collected (m3) (pCi/md) (pCi/m3) Collected (pCi/m3) (pCi/m3)
01-07-81 205 0.025¢0.004 «<0,029 07-08-91 258 (.024:0.004 <(0.018
01-14-91 32 0.02820.003 <0,026 07-15-91 264 0,02020.008 <0,018
01-21-91 236 0.03720,008 «0,028 07-22-91 263 0,03920,004 <0,016
01-28-91 286 0.025:0.004 <(0.018 J7-30-91 X2 0,01220,003 «0,019
02-04-91 272 0.02120.004 «0,023 08-05-91 222 0,022:0,004 <0,026
02-11-81 270  0,02620,004 <0.023 08-12-91 264  0,02120.004 <0,026
02-18-91 281 0,01320,003 «<0,018 08-19-91 264 0,03020,004 <0,016
02-25-81 264 (C.02120,003 <0,014 B-26-91 262 0,01620,002 <0.018
03-04-91 273 0.020:0,003 <0,017 05-03-91 5 0,03120,008 <«0,019
03-11-91 270 0.,023:20.004 <0,026 06-09-91 20 0.02820,004 <0,030
03-18-91 274 0,01320,003 <0,018 09-16-91 265 0,01720,004 <0,02%
03-25-91 270 0.014:0,004 <0,018 M-23-31 23 0.012:0,002 «<0,026
04-02-91 312 0.01720,0603 <0,023 9-30-91 262 0.01120,002 <0,017
1st Qtr. 3rd Qtr.

mean ¢ §.d. 0.02220.007 <0,02% mean 2 s.d, 0.022¢0,008 <0.030
04-10-81 X6 0.01820,002 <0,024 10-07-81 24 0,02020,003 <0,018
04-16-91 239 0.01620.004 <(,024 10-14-9] 261 0,024+0,004 <«0,018
04-22-91 232 0,01420.,004 <(,02% 10-21-91 263 0,01920,003 <0.017
04-29-91 213 0,012:0,003 <(j,02% 10-28-91 264 0,02220,003 <0,021
05-06-91 276 0.010:0.003 <«Q.022 11-04-91 266 0,01820,003 <0.018
05-13-91 272 0.014:0,003 <0,017 11-11-91 260 0.02220,004 <0.025
05-20-51 273 0.01720.003 «0.014 11-18-91 264 0,03720,008 <(C,021
Q5-28-91 0 0.014:0,003 <G,014 11-25-91 264  0,030:0,004 <0.018
06-03-91 229 0.,012:20.004  <0,025 12-03-91 304 0.03320,.004 <0,021
06=10-91 %7 0.01320.002 <0,021 12-08-91 21 0.03720.,005 «0.020
06-17-91 259 0,02520,004 <0,021 12-16-91 264 0.04220,004 <0.02%
06-24-91 262 0,01920.004 <0.016 172=23-91 264 0.04620,005 «0.020
07-01-91 260 0.02840,004 «<0,021 c=30-91 23 0,04620.005 <0.0l¢6
2nd Qtr. 4th Qtr,

mean ¢ s5.d, 0.01620,005 <(G.025 mean & $.d. 0.03G20,010 «0.02%
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AIRBORNE 10DINE-1312 AND GROSS BETA

IN AIR PARTICULATE FILTERS

E~04 North Boundary

Date Vohsme Gross Beta 1-131 Date Voluyre Gross Beta 1131
Collected (m3) (pCi/m3) (pCi/m3)  Collected (m3) (pCi/m3) (pC1/m3)
01-07~91 208 0,.03120,00% «<0.023 07-08-9" 289 0.02020,003 «0,013
01+14-91 336 0,032:0,003 «<0.01% 07-15-91 27 0.020:0.004 <0.013
01-21-81 261 0.040:0,004 <«<0,022 07-22-91 268 0.036:0,004 <0,019
01-28-91 293 0.027:0,004 <0,017 07-30-31 330 0.01120,002 <0.015
02-04-91 284 0,027:0.,004 <0,024 w~05-81 261 0.,021:0.004 <0,017
02-11-91 2% 0.025+0,003 <0.017 (8-12-91 297 Q.01820,003 <0,020
02-18-91 302 0,017:20,003 <0.02% 08-19-91 288 0.02820,004 <0.02%
02-25-91 286 0.024:20,003 <D.028 08-26-91 286 0.01820,002 «<0.016
03-04-91 26& 0,02620,003 <0,016 09-03-91 334 0.025:0.003 <0,015
03-11-91 281 0.027+0,004 <0,017 09-09-91 240 0.027:0,004 <0,029
03-18-9]1 296 0.012:0.003 «<0,027 09-16-9] X0 0.01720.003 <«0.013
03-25-8]1 280 0.014:0,003 «0,024 9-23-91 6 0,01120,002 <0,017
04-02-9) 338 0,017:0.003 <0.026 09-30-91 285 0,01820.002 <0.013
Ist Qtr. 3rd Qtr.

mean ¢t s$.d, 0.02420.008 <0,028 mean ¢ s,d. 0.07120,007 <«0,029
04-10-91 313 0.01720,002 <0,018 10-07-91 28% 0.02120.003 <0.01%
04-16-91 258 0.01420,003 <0.030 10-14-9]1 285 0,023:0,003 <«0.018
04-22-91 25C 0.01120.003 <0.018 10-21-91 283 0,02420,003 <0,016
04-29-91 284 (0,01620,003 <0.026 10-28-91 241 0,02020.003 «<0.028
05-06-91 282 0.007:0,002 <0.019 11-04-91 296 0,02020,003 <«0,016
05-13-91 292 0.01020,003 <«0.022 11-11-91 289 0.02320.003 <0.019
05-29-91 294 0.01320,003 <0.018 11-18-81 25 0.037:0.,004 «<0.028
05-28-91 317 0.01020.003 <0.01% 11-25-91 263 (0.030+0.004 <0,019
06-03-91 234 0.,008:0,008 <0,024 12-03-91 3¥%  0.03120,0048 <0.019
06-10-91 254 0.01220.002 <0.022 12-09-91 246 0.03420,004 <0,021
06-17-91 255 0.024:0.004 <0,019 12-16-91 2% 0,04120,004 <0,02]
06-24-9] 285 0.01820.003 <0.018 12-23-81 264 0,04020,004 <0,020
07-01-91 286 0.027:0,004 <0.018 12-30-91 293 0.04120,004 <«0,018
énd Qtr, 4hn Qtr,

mean £ s5.d. 0.01420.006 <0.,030 mean ¢ s.d. 0.03020,008 «<0.028




AIRBORNE IODINE<1318 AND GROSS BETA
IN AIR PARTICULATE FILTERS

£-08 G, J. Francar Resicence

Date Vol %me Gross geu 1-13] Date Vol Gross %m 1+131
Collected (m3)  (pli/m?) {pC1/m3) Collected (m ) (pC1/m3) (pCi/m3)
010791 209 0.032:0.005 <«0,028 07-06-9] 283 0.02120,003 <0,01%
01-14-91 336 0,03520,000 <0.017 07-1%5-91 278 0.01820,004 <0,016
Olecl=91 261 0.04215,00. <0,028 07-22-91 284 0,034:0,004 <0,018
01-28-91 291 0,u3020.008 <0.022 07-30-91 323 0.,01120,002 <0.024
02-04-91 297 0,031¢0.204 <0.018 08-05-91 237 0.02220.004 <0,018
02-11-81 289 0,02820.004 <0,020 B-12-91 243 0,01920.,004 <0,017
02-18-91 0 0.01720.003 <0.018 08-19-91 280 0.027¢0,004 <0,022
03-04-91 294 0,02420,003 «(0.016 09-03-91 R7 0.032:0,008 <0,020
03-11-81 290 0.02520,004 <0,023 09-09-91 239 0.02520,004 <0,026
03-18-91 296 0.01320.003 <0.017 09-16-91 335 0,01220.003 <0,018
03-25-91 281 0.01520,003 <«0,018 09-24-91 265 0,01320,002 <0,020
04-02-91 338 0,01720.003 <0,024 09-30-91 240 0,01820,003 <0,015
1st Qtr, 3rd Qtr.,

mean ¢ s.d. 0,026+0,008 <0.028 mean ¢ s.d. 0.,02120,007 <0.026
04-10-91 318  (.02040,002 <0,016 10-07-91 284 0,02020.003 «<0.017
04-16-91 249 0,014:0.000 <«0,0lB 10-14-91 280 0.01920.003 <0,020
04-22-91 242 0.01420,0048 <«D,022 10-21-81 279 0.01920,003 <0.012
04-25-31 294 0,01520.003 <0,027 10-28-91 283 0.020¢0,002 «0.017
05-06-41 291 0.00820,002 <0.018 11-04-91 285 0,01820,003 <0.016
05-13-91 291 0.0i220.003 <0.023 11-11-81 278 0.02120,003 <0.020
05-20-91 299 0.01620,003 <0.012 11-18-91 282 0.03120,004 <0.026
05-28-91 318 0.010£0.003 <0.01% 11-25-91 281 0,02820,004 <0,01%
06-03-%1 248 0.01020.004 <«0.028 12-03-91 ®7 0.02920,004 <0,018
06-10-91 286 0.01220.002 <0.020 12-09-981 239 0,029:0.004 <0.023
06-17-61 283 0,02220.003 <0,017 12-16-91 282 0,03420,004 <0.02%
06-24-91 278 0.025+0.,004 <0,018 12-23-91 284 0.03720.004 <0.Ce4
07-01-91 280 0.032:0.004 <0.018 12-30-91 278 0,04120.,004 <0.01%
end Qtr., 4th Qtr.

mean t s.d. 0.01620,007 <0,028 mean ¢ s.d. 0.027¢0.008 <0,026
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AIRBORNE JOPINE-1312 AND GROSS BETA
IN AIR PARTICULATE FILTERS

£-20 Silver Lake

Date Vol%me Gross Beta 1-131 Date Vol%pe Gross geta 1-131
Collected (m3) (pCi/m3)  (pCi/m3)  Collected (m3) (pCi/m?d) (pCi/m3)
01-07-91 229 0,03520.004 <«0,028 07«08-91 289 0.02020,003 «0,013
01-14+91 359 (0.04020,004 <«0,013 07-15-91 292 0,020:0,004 <0.0C13
01-21-9%1 266 0.04320,004 <0,021 07-22-91 298 v.03220,004 <0,.014
01-28-91 320 0.03520.004 <0,020 07-30-8]1 333 0.012:0,002 <0,017
02-04-91 314 0,03520,004 <0.,019 08-05-91 248 0.022:0,004 <0,01%
02-11-91 301 0.032:0.004 <0,026 0B-12-91 286 0,01720,003 <D,017
D2~18-91 304 0,02120.003 «0.022 B-19-91 291 0.,027¢C.004 < ,014
02-25-91 299 0,028¢0,003 <«0,020 0B-26-91 283 0,01920,002 <« 021
03-04-961 ¥4 0,02520.003 <0.018 08-03-91 M0 0,02820,003 <(.019
03-11-91 298 0,027:0.004 <0,022 09-09-91 265 0,02920.004 «<0.02¢
03«18«91 306 0,01320,003 <0.016 05-16-91 346 0.01620,003 <0.014
03-25-91 300 0.014£0,003 <«0.025 09-23-91 €6 0.012:0,002 <«0,015
04-02-91 M7 0,01620,003 <«0.025 09-30-91 37 0.012:0.002 <0O,V11
1st Qtr, 3rd Qtr,

mean t §.d. 0.02820.01C <0,028 mean £ $.d. 0.02020.007 <«0.022
04-08-91 288 0,01420,002 <0.020 10-07-91 344 0,01520,003 <«0,017
04-16-91 286 0.01620,00C <0.02% 10-14-91 %3 0,02020,003 <0.016
04-22-91 %1 0,01420,003 <0.029 10-21-91 381 0.02620.003 <0.015%
04-29-81 32 0.01820,003 «<0,026 10-28-91 32 0,02020,002 <0.013
05-06-91 302 0,00820,002 <0,014 11-04-91 36 0,020:0,002 <0.017
05-13-91 28§ 0,017¢0,003 <0,013 11-11-91 338 0.026+0.003 <0.017
05-20-91 2 0,019#0,003 <0,010 11-18-81 3%4 0.034:0,003 <0.024
05-28-81 345 0,01220.,003 <0.,012 11-25«91 345 0.02420,003 <0.020
06-03-51 264 0.014:20.004 <0.021 12-03-51 383 0.03220,003 <0.012
06-10-91 289 0,011£0.002 <«0.021 12-09-91 266 0.036:0.004 <0.024
06-17-91 292 0.025#£0.003 <0.016 12-16-9]1 324 0.04020.004 <0,018
06-24-91 289 0.030:0.004 «0,02C 12-23-91 324 0.04220,004 <0.,023
07-01+81 289 (0,028:0.004 <«0.017 12-30-91 322 0,04620.0048 <0.ul5
énd Qtr, 4th Qtr.

mean * s.d. 0.01720.007 <0.029 mean £ 5.d, 0.02920,010 «<0.024










SADIOACTIVITY IN MILK SAMPLES (continued)

Sanple Description and Concentratfon (pCi/L)

E-19 Engelbrecht Dairy®

Collection

Date 01-09-9] (R-13-91 03-06-91 04-03-91  05-06-51  06-05-91
Lab Code PM1-5792 B41-5896 EM1-5951 EM1-6002 EMI-6130 EMI-6274
Sr-8% <0.4 <0.4 <0.4 <0.4 <0.6 <0.5
Sr-80 2.020.5 1,2¢0,3 1,720.4 1.7¢0.4  1.220.4 1.720.4
1-131 <0.2 <D.3 <0.% <0,3 <0.4 <0.2
K=40 1360260 13902110 1240260 16502120 1260270 13402140
CS'la‘ (2.0 (401 Q.S (‘.‘ Q.Z <3.6
C$'137 <202 (‘-2 Q'G <‘08 (207 <‘08
B"L.'l‘o Q.a <315 <2n5 <‘11 ‘401 “.‘
Other? 2.8 4,1 <2.4 <5.6 .1 <4.9
Collection

Date 07-03-91 05-07-81 09%11-81 10-09-51 11-06-91 12-04-9]
Lab fode EM1-6457 EM]1-6665 BMI-6860 EMI-7028 EMI-7176 EMI1-7243
Sf‘-sg <Oq6 <0-6 <0-5 <0.8 <0.6 <006
Sr«80 1.420.4 1.620.4 1.8:0.4 1.220.4 1.820.5 1.120.4
1.131 <0c5 <002 <0'2 (00‘ <0.4 ‘(00‘
K~40 1410250 1200260 12602120 1250270 1380250 13702100
Cs-134 <l.2 <1.9 <3,7 2.2 <1.6 <3.4
Cs~137 1.3 <Z.C <4.9 <2.7 <1.9 <4.3
a’-La"l‘o <5.2 (4 09 (‘ n7 <? 02 <2 07 <‘ y‘
Otherd 1.4 <Z.0 <5.3 2.7 <1.8 <4,3
a

b

New sampling site, 2.1 mi NNW of station,
See Introduction,
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RADIGACTIVITY IN MILK SAMPLES Tcontinued)

R RN —

Sample Description and Concentration (pCi/L)

Collection
Date

Lab Cece

Sr-89
Sr-50

1-131

k=30
Cs=134
Cs=137
Ba-La-140
Other?d

Collection
Date

Lab Code

Sr-89
Sr«80

1-131

K40
Cs=134
(s~137
Ba-La-140
Other?

01-09~51
M1-5792

(0.‘
1.320.4

<0.2

1240250
<2'3
2.4
2.2
<Z.4

07-03~91
EM1-6458

<.6
1.820.5

0.3

1340240
<.
<1.3
<4,?
<].4

£-21 Strutz Dai-y Famm

(@-13-91  03-06-91
EN1-5897  EM1-5952
<0.4 <0.4
1.020,3 1.,620.4
0.2 .4
15202120 1330280
<4,1 2.3
<4 .8 <«@.7
.7 2.2
<5.0 <3.4
08-07-91  (08-11-91

EM1-6666,7 EM]1-586]

<0.6 <0.7
1,320.3 1.120.4
<0.4 <0.2
1360260 16202120
<.l <4.0
2.3 <5.0
<4.8 <4.1
<2.2 <5,0

04-03-51
M 1-6003

<0.4
1.720.4

<0.3

15102130
<4.3
<4.9
<4.7
<4.%

10~08-91
M1-702%

<0.8
1.420.4

<0.3

139060
<2.3
<2.%5
2.1
2.5

05-08-91
M1-6131

<0.6
1.420,5

<0,4

13902120
<4.,]
<4,6
<4.3
<3.9

41-06-91
EMI=7177

<006
1'9:005

<0.4

1450260
<2.1
2.3
2.0
2.5

06~05-91
16275

<0.6
1,9¢0.5%

<0.2

15002100
3.5
<4,8
<2.%
<3.8

12-04-91
EM1-7244

<0.6
1,420.4

<0.2

14402100
<3.4
<4.5
<3.8
<4,?

® See Intreduction.
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RADIOACTIVITY IN WELL WATER SAMPLE E-10
(Quarterly Collections)
{pCi/L)

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

Collection Date 01-14-91 (4-03-91 07-03-91 10-07-91
Lab Code EwWw-9344 EWw=272 EwWn-=147% EwWw=2860
Gross Beta 1.8x1.1 2,9¢]1.3 3.721.2 2.7%1,3
H~3 <179 <169 <175 <174
Sf“eg <0.6 <lv2 (0.9 <1|O
Sf"90 <005 (007 (0n4 <004
1'131 (OOS ‘003 <0.2 <013
"n'54 (‘ol <bol (301 <402
Fe-58 <13.° 9.5 <E.4 9.4
C9-58 <4Ql <5.0 <3.5 (‘05
Co=60 <4.8 <3.6 <2,8 <l.4
In=b5 2.5 <9.9 <b.4 <g.7
ZT'ND'95 <8'3 (9'6 <606 (800
CS'135 (3.6 <‘ 07 (300 <4Q‘
CS'137 (5'0 <502 <3ol ("3
Ba-lLa-140 <6.6 <6.4 <13.1 <11.0
Other Cammas? <6,2 <5.9 <4.3 <4.9

® Ru-103,
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RADIOACTIVITY IN LAKE WATER SAMPLES (continved)

{Monthiy Collections)

(pCi/L)
E«12
1991 £«0% £-06 £-08 Unit 1
Collection £-01 Two Creeks  Coast Guard Nature Discharge
Period Met, Tower Park Station Conservancy Flume?®
Co-58
January <3.9 4.5 NS P 5.6 6,4
Febryary <8.8 <5.9 <6.8 <b,.5 <7.2
March <4,2 <4.5 4,2 <4.5 <3.0
April 4,3 <5.3 6.1 <4.8 <4.6
May <5,% <5.6 5.9 €2,3 <6.2
June <4,2 <4,] <4,2 <4.6 <3.9
July <3.9 2.3 <2,0 2.1 <5.9%
August <1.,8 <4.4 <5 .8 <5,.8 <5.4
September 2.2 4.5 3.4 <4.5 <4,]
October <4.8 <5.2 2.4 <6,? <&,/
November 4.1 <Z.4 <2.1 <3,2 <5.1
December <4.6 <3.9 <6.0 <5 .8 <1.9
Co-60
January 6.0 <4.,0 N <5.7 <5,4
February <5.9 <5.5 <7.4 <6.2 <6.2
March <4,7 <5.4 <3.0 <4.,.6 2.8
April <4.8 5.7 <7.1 <4,7 <3.1
May <5.6 <5,5 <4.8 <1.9 <5.4
June <3.8 <3,7 <3.8 <4.0 <3.0
July <3.1 <1.7 <1.4 <l.% 4,3
August <1.7 <3.3 <3.6 <5,3 <3.8
September <1,9 €3.9 <2.4 <3.9 <3.9
October <4.0 <4,0 2.6 <7.8 <5.4
November 3.3 <l.5 <1.6 2.6 <3,.0
December <3.5 <4.8 4,7 <5.0 <1.8

2 f.12 Unit 1 Discharge Flume i a monthly composite of weekly grab samples.
NS = No sample; sample not collected.
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RADIOACTIVITY IN LAKE WATER SAMPLES (continued)

N E———

(Monthly Collections)

(pCi/L)
E-l2
1991 £-05 £-06 £-09 Unit 1
Collection £E-01 Two Creeks Coast Guard Nature Discharge
Period Met . Tower Park Station Conservancy Flume®
In=6%
January <§.9 9.5 NS <12.4 <15.6
February <15.2 <12.7 <12.2 <16.2 <13.0
March <9.9 <]0.1 <7.4 <12.,6 5.6
April 1.5 <1l.l <12.2 <8.0 <7.2
May 9.4 <11.4 11,2 <4.6 <12.6
June <8.6 8.7 @B.2 9.1 <6,0
July <E.3 <3.5 <3.3 <3.4 <9.4
August <3.3 <10.6 <g,7 <11.2 <9.8
September <4.6 <9.3 <5.9 9,3 <8.7
October <8.9 <11.1 5.9 <17.6 <11.6
November ‘7.4 <3.6 <3.6 <5,3 <8 .8
December <743 8.6 &.6 <9.4 <3.5
2r-No=95
Ju ary 6.0 8.3 b 9.9 <10.1
February 14,4 <9.6 <11.3 <12.,% <12.8
March <8.0 <5.4 <7.2 <8.2 <5,2
April <6.9 <9,0 9.9 <8.6 <8.8
May <10.5 <10.0 <10,7 <4.c <9.3
June <1.9 <B8,7 9.7 <9.2 <7.6
July <8.4 <4.? <3.7 <4.0 <9.4
August <3.9 .9 <11.0 <11.1 <10.8
September <4.,2 <7.4 <6.8 <7.4 <7.0
October 9,7 <7.6 <4.% <13.4 <g.4
November <8.0 4.4 <4,2 <6.7 <8.7
December <8,7 .9 <11.0 <9.¥ <3.4
@ E-12 Unit 1 Discharge Flume is a monthly composite of weekly grab samples.
P as = No sanple; sample not collected.,
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RADIOACTIVITY IN LAKE WATER SAMPLES (continued)
(Monthly Collections)

(pCi/L)
E«12
1991 £-05 L-06 £-0% Unit 1
Collection £-01 Two Creeks  Coast Guard Nature Discharge
Period Met, Tower Fark Station Conservancy  Flume®
Cs-134
January <4.% <4,7 NS <5 .4 <5,7
February <7.6 <5,3 <5.7 <6.0 6.9
March <4 ,3 4,0 <3.6 <4.8 2.5
April <3.% <5,0 <5,1 <4,7 <3.5
May <5.% <4.9 <5,1 <2.0 5.0
June <3.6 <4,0 <3.6 <3.9 <3.0
July <3.3 <1.% <1.4 <1.5 <4.4
August <].4 <3.9 <3.7 <5 .4 <4.,0
September <1.6 <3.9 < .6 <3.9 3.4
Octoder <3.9 <4,3 <2.3 6.5 <4,2
November 3.5 <1.6 <1.4 <2.% <3,%
December <3.3 3.4 <4,2 <«3.8 <1.6
(s+137

January <4 .0 <4,4 NP 8,7 5.3
February <8.4 <5.4 6.2 <6.8 <6.8
March <4,5% <4 .8 3.9 <4.4 <3.1
April <3.9 <4,7 <6.0 <5.0 <3.9
May <5,2 <5.5 6.3 <Z.3 <4.9
June <3.9 <4.4 <3.8 <4.4 <2.9
JU‘y <‘;l (108 (JQS <106 <“18
August <1.6 <4.3 <3.8 <5.4 <4.8
September <l.7 <3.8 <2.9 <3.8 <3.8
October <4,7 <4,2 2.3 <7.% «4.,4
November <3.8 <1.9 <1.9 <Z.8 4.1
December <4,] 4.2 <4.5 <4.6 <2.3

3 £-12 Unit 1 Discharge Flume is & monthly composite of weekly grab samples.

NS = No sample; sample not collected.

19






T S TNy arap——

B W T S T

RADIOACTIVITY IN LAKE WATER SAMPLES

(Quarterly Analyses of Camposites of Monthly Collections)

sl e e

(pCi/L)
E-12
Col %:g:ion £E-01 TmEEgzeks Coaszo t2&uard Nf;gae D?\szgalqe
Period Met., Tower Park Station Conservancy Flumed
Sr-89
1st Quarter <0.6 <0,6 <0.8 <0.4 0.6
2nd Quarter <0.,7 <0,7 <0.8 <0.6 <0.9
drc Quarter <0.8 <l.C <1.9 <].4 <1.0
4th Quarter 0.6 <0,7 <0.6 <0.7 <0.5
Sr«90
Ist Quarter 0.5 0.5 <0,7 <0.% 0.620,3
2nd Quarter <0.7 <0.7 0.9 0.7 <0.8
3rd Quarter <0.4 <0.% <0.8 0.820,4 0.720.4
4th Quarter 0.4 <0.4 <0.3 0,7¢0.3 0.520,2
He3
1st Quarter <179 241269 227193 118293 251294
2nd Quarter 228296 250297 234296 147293 134282
3rd Quarter 152286 <159 32092 187 287 82190
4th Quarter 18622103 42621110 <182 600116C€ 2012103

8 £-12 Unit 1 Discharge "lume is a monthly composite of weekly grab samples,
b Analysis was repeated; result of reanalysis 3612103 pCi/c.
C Analysis was repeated; result of reanalysis 7562117 pCi/l.
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EDIELE PORTIONS ONLY = COLLECTED AT E-13

RADIQACTIVITY IN FISH SAMPLES

(Collected 3x/year)

R —

Sample Description and Activity (pCi/g wet)

Collection Date

Lab Code

Type

Rat1o (v~t wt,./dry wt.)

Gross Beta

K~40

Mn-54

Fe-59

Co-58

Co-60

In<65

Cs=134

Cs-137

Other gamme emitters?

Collection Date

Lab Code

Type

Ratio (wet wt./dry wt.)

Gross Beta

K-40

Mn-54

re-5%

Co=-58

Co-60

In-65%

Cs-134

Cs-137

Other gamma emitters®

03-21-91
EF-1394
Brook Trout
5,35

2.520,1

2.1920,29
<0017
<0.035
<0.014
<0.012
<0.039%
<«0.014

0.07420.015
<0,013

03-21+91

EF-1397,8

Leke Trout
2.86

2.820,1

1.5220.20
<0.012
<0.02%
<0.012
«0.012
<0,030
<0.010

0.07020.013
<0,013

03-21-81
EF-1395
Coho Salmon
£.74

2.220.1

1.9320.6%
<0.047
<0.099
<0.044
0.7
<C.10
<0.038

0,09720,041
<0.0%81]

03-21-9]
EF-1396
Sucker

5.19

2.150.1

1.7320.45%
<0,033
<0.069
<0.032
<(),033
<0.079
<0,035%
<0,036
<0.036

8 Ru-103,
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| RADJOACTIVITY IN FISH SAMPLES (continued)
| EDIBLE PORTIONS ONLY « COLLECTED AT E-13
| (Collected 3x/ year)

Sauple Description and Activity (pCi/g wet)

Collecticn Date 12-26-9] 12+26-91

Leb Coce EF=163% EF «1636

Tyve Brown Trout Brown Trout

Ratio (wet wt,/dry wt,) 5,13 3.84

Gross Beta 2.8410,08 2.2740,07

K40 2.0420,58 1.B420,32

Mn=54 <0 ,036 «0,016
| Fe=58 0,099 <0,043

Co=5B <0,033 <0,.015
| Co-60 <0,031 <0,.01%

Z”‘GS ‘00@0 <00m2

(s=134 <0,034 0,016

Cs=137 0,1120,040 0,04020,017

Other gamma emitters? <0,038 <«),013
l

Collection Date 12-06=91

Lab Code EFel637

Type Brown Trout

Ratio (wetl wt,/dry wi,) 4,76
| Gross bBetea 2.2320,07

K=40 2.2120,47

Mn-54 «0,026

Fe-5Y <0065

Coe58 <0.02%

Co=60 «Q,026

20'65 <00N8

(s~134 «0,022

(s=137 0.08520,021

(ther gamma emitters® <0,020

& Ru-l3,
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RADIOACTIVITY IN SOIL SAMPLES

(Semiannual Collections)

Sample Description and Cuncentration (pCi/g dry)

Lab Code £S0-541 50542 £SO-583 £SO-~544
Location £-01 g«02 E=03 £-04
Date Collected 050791 05=07-91 05-07-91 05«07+91
Gross Beta 24.012.8 25.722.9 28.322.9 27.322.0
Be~7 <0,42 <0.57 <0.50 <0, 36
(1) 17.5621.03 20.132) .22 19.5820,93 23,412).23
(s=137 0.3720,061 0.2620.,064 0.41¢U,058 0.5120,063
T1-208 0.,6420,15 0.85¢0.17 1.0120.14 0.8120,1%
Pb=212 0.64¢L.089 0.8020,072 1.0120,058 0.7820.,07%
Bi-214 <0,1% M. 18 0.6320,072 <0,16
Ra-226 0.4720,.10 C.6/20.10 0.F620,086 0,5820,10
Ac-228 v.6020.17 0.67¢0,20 0.7920.36 0.9520,17
Lab Code £50-54% ESO-546 [S0-547 ESO-548
Location E«0b t-08 £-09 £-20
Date Collected 095-07+91 05«07«91 05«07-91 05«07-91
Gross Beta 13.311.6 17.421,7 23.627.0 26.,942.9
Be«7 <0.20 <0.28 <0,33 «0,53
K40 12.2520,70 15.1620,99 21.7821,20 16.8020,.8]
Cs=137 0,130,032 0,310,086 0.2820,0%¢ 0.7020,047
T1=208 0,2320,083 0.3620,12 0.7320.15 0.58¢0,088
bo=212 0,240,035 0.5020,066 0,6220,10 0.7720.064
Bi=214 <0,072 <0.12 0,16 0,4720.068
Ra-226 0.17£0,046 0,3520,087 0.5940,10 0.5220,099
Ac-228 <0,.14 «0,21 0.6£40,19 0,15
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RADIOACTIVITY IN SOIL SAMPLES (continued)

Sanple Description end Concentration (pCi/g dry)

Lab Coae ESO-570 £50-571 ,2 ESO«573 ES0U-574
Location £-01 £-02 £«03 £=04
Date Collected 09-2361 09-23-91 09-23+81 09-23-91
Gross Bete 22,3227 2l 421 .9 25.922.8 23.322.8
..'7 (Oo“ ‘0.63 <0.5& (0037
Ked 12.1320,73 16.0420,79 14 ,2020.5%5 12 .9920.59
;“137 0.2‘!0.036 0.“!0.0‘7 004‘.‘-30c030 0060’°t035
T1-208 0.5020,088 0.,61¢0.au (.4620,08] 0.360.0%0
Pb-?l? O.Rt0.0N 0.62‘00060 00’23000‘7 0062‘00033
N-Zl‘ 0035‘00067 00‘5‘0.088 (00063 0-31‘0.050
Ra=226 0.9520,59 1.482] .01 1.6340.44 0.7720.43
he=228 0.3720.14 0.5520.12 .12 C.5620,094
Lab Code £S0-575 ESO«576 ES0=677 £S0-578
Locetion E-0f t=0¢ E-0% £+20
Date Collected 09-23+91 09+-24-5] 09-24-51 09-23-91
Gross Beta 11,2819 17,3217 24.742 .8 22 A2l
Yo7 <0.19 Q.74 <0,.60 «0.,32
K4 7.8120.32 10.38¢1 .67 20.,0820,98 9,12¢0,39
Cs=137 0.2820,017 0,5820.10 0.3320.044 0.3320.021
T\-?DB 0022‘0.023 00‘2*0022 0.7030.12 0122‘00083
Pbe212 0.2920.02° 0.2020,1% 0.7920.065 0.3920,044
Bie214 <0.2} 0,19 <0.13 0.2320.042
Rl-226 ‘002‘ ‘l 0‘3 lc 31 10 059 0-50*0 0‘9
ACO?ZB <00‘0 ‘00“ 0.7“0016 0’3"0.&9
Z7
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MO IENT GAMMA RADIATION (TLD)
drd Quarier, 1991

Date Annealed: 06-25+9]
Dete Placed: 07-02+91
Date Removed: 100191
Date Read: 10-07+91
Days in the Field: 91
Days fram Annealing to Readout: 104
Days in Net mR
Location the Fileld Total =R Net mi per 7 days
Ingicator
£"1 91 15.3!0.2 11.33100 0.87!0.@
t'z 91 16 09‘00‘ 12 09‘1 Ol 0:99 tO .08
£-3 9 17.820.4 13.,821.1 1.0620.08
f-4 9l 18.120.3 14,1210 1.0820,08
3] 91 17.720.6 13.7¢1.2 1.050,09
E'G 91 13 033005 9.331.1 0-75300w
£« 9l 12 .920.4 8.921.1 0.6820.08
E.a 91 l‘ athu’ 10 5l 02 0081 ‘0 009
[’9 91 l709‘0-5 13.9‘!1.1 1007300%
E-12 9l 12 .620,2 8.821.0 0.68¢0.08
t'l‘ 91 l703*005 13033101 1.0230-08
f'lﬁ 91 17 520.3 13-511.0 1.“‘00&
E-16 9l 16.50.3 16.521.0 1.2720,08
t“l’ 91 13 o6t003 906*! o? 007“0009
E-18 a1 18.720.6 14.72) .2 1.1320.09
E'?? 91 1701’003 130111 *0 1.0120.08
B2 9l 19.520.6 15.521.¢ 1.1920.09
£-24 9l 16 ,420.6 12.421.2 0.9520,09
L-2¢ 5l 13.620,3 9.611.0 0.7420.08
£« 27 8l 14 ,520.4 10.5¢].1 0.8110.08
gontro
E-20 ) 16.3!0.4 12.321.1 0.9520.08
Mean t s.d. 16.2¢2.0 12.322.2 0.9520.17
In-Transit fxposure
Date Annealed 06+2591 09-23-91
Date Read 07«06~91 10-07-91
Iotul mf
ITC+1 5.220.3 3.220.2
”C-? ‘.2’002 iuztO'l
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AMBIENT GAMMA RADIATION +(TLD)

4th Quarter, 1991

Date Annealed: 09-23-91
Date Placed: 10-01-9]
Nate Removed: 01-08-92
Date Read: Ol=11-92
Days in the Field: s
Days from Annealing to Readout: 110
Days 1n Net mR
Location the Field Total "R Net mR per 7 days
Indicator
t’l ” 16.120.8 1301’008 0.03:00“
E=2 99 A8
£‘3 ” 1905‘0.6 1655‘006 10‘7‘0004
£ -4 » 19.320.4 16,320.4 1.1520,03
E-5 9% 18,620.6 15.,620.6 1.1020,04
f=6 99 16,220,1 13,220,2 0,9320,01
E7 99 15.120,2 12,120.3 0.8620,02
[-8 99 16,220,% 13.220,5 0:9320,04
L=9 % 15.520,.4 16.520.4 1,1/¢0,03
£-12 9% 13,2¢0,5% 10,220,5 0.7210,04
E-14 99 18.720.5% 15,720,5 1.1140,04
£e10 99 21 .,420,3 18,420.4 1.3020,03
{'16 ” 17 063009 1‘ 06‘009 1.03‘00%
E=17 9 17.320.4 14,320.4 1.0140,03
E-18 99 20.,420,7 17.,420,7 1,2320,06
E~22 v 18.0s1.9 15,021.0 1,0620,07
E=23 99 2 ,620.5 17 .,620,¢ 1.24£0,04
£-24 99 18.320.5% 15,320,% 1.0620,04
E=25 99 18.420.6 15,440.6 1.0820,04
Fu26 99 16,920,2 12,920,323 0.9120,02
E-27 59 17.,320.% 14,320.5 1.0120,04
Gontrol
Ee20 95 18,120.1 15,1£0,2 1,0720,01
Mean ¢ a.d. 17,.922.0 14,9220 1.0620.14
In-Tranzit Exposure
Date Annealed 04-23-61 12-27-91
Date Read 10-07-91 0l-11-92
Total mR
1TC-1 3,220,2 3.020,7
1TC-2 3.210,1 2.820,2

T = no data. 1LD was mispiaced,

v
.
.
.




NOTE:

July, 1991

APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

TIML participates in intercomperison studies administered by US. EPA
Environmental Monitoring Systems Laboratory, Las Vegas, Nevada. The results
are reported in Appendix A, Also reported are results of in-house spikes and
blanks. Appendix A is updated twice a year, the complete Appendix is included in
January and July monthly reports only. Please refer to January and July reports for
information.
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ATPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

NOTE: TIML participates in intercomparison studies administered by US EPA Environmental
Monitoring Systems Laboratory, Las Vegas, Nevada. The results are reported in Appendix A.
Also reported are results of in-house spikes and bianks. Appendix A is updated twice a year, the

complete Appendix is included in January and July monthly reports only. Please refer to January
and July reports for information.

January, 1992






Table A1 US Envi.onmental Protection Agency's crosscheck program, comparison of EPA and fcledyn'c
Isotopes Midwest Laboratory results for milk, water, air filters, and food samples, 1988 through

1991 4
____.Cmmmmn.mamél."
e BPA Result
Lab Sample Date TIML Result Conirol
Code Type Collected Analysis 20¢ 1s, N=1 Limits
STW.S21 Water Jan 1988 Sr-89 23150 30.025.0 213287
Sr-90 153412 15.041.5 124176
STW-5235 Water Jan 1988 Cr alpha 23212 40150 00127
Gr beta 77412 80150 00167
STW-524 Food Jan 1988 Sr-89 440440 46.0250 373%7
Sr-90 530420 55.042 8 502-598
131 1025242 102.0£10.2 8431197
Cs-137 95726 4 91.015.0 82.3%7
K 10112158 1230462 11241336
STW-528 Water Feb 1988 Co&0 693223 690450 60.3-77.7
Zn-65 99043 4 94049 4 7771103
Ru-106 271144 105.0£10.5 86812°
Cs 1M 61.7280 64.045.0 8372
Cs-137 99.7230 94.045.0 8531027
STW-526 Water Feb 1988 H3 34531103 33274362 2700-3954
STW-527 Water Feb 1988 Uranium 30400 3.06.0 00134
STW-52¢ Milk Feb 1988 1131 47412 40104 3347
STW-529 Water Mar 1988 Ra-226 71206 76211 5696
Ra-228 NA® 77812 57497
STW-530 Water Mar 1988 Gr alpha 43212 60150 00147
Gr. beta 133413 13.0£5.0 43217
STAF-531 Air Filter Mar 1988 Gr. alpha 210420 20.045.0 113287
Cr. beta 48.0:00 50.045.0 413587
Sr-90 167212 17.041.5 144196
Cs-137 187113 16.045.0 73647
STW-332 9 1131 9.02.0 75808 _62:88
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‘Table A-1. (continued)

E—v

Lab Sample Date TIML Result Coutrol
Code Type Collected Analysis 2o° 1s, N=1 Limits
STM-554 Milk Oct 1988 Sr-89 03470 40.045.0 313447

Sr-90 510420 60030 548652
13 034 910490 7541066
Cs 1% 450140 500450 413587
K 1500445 1600480 14611739
STU-858 Urine Nov 1988 M3 001209 20252359 2403 3647
ETW-85¢6 Water Nov 1988 Gr. alpha 90438 9.045.0 03177
Gr. beta 97112 90450 03177
STW.557 Water Dex 1088 (BE} 108.743 0 11504120 9421358
STW.55¢ Water Jan 198¢ S1-89 40 087 400450 3N347
Sr-90 24 331 25015 24246
STW.560 Water Jan 1989 Pu-239 5841 4204 3544
STW-561 Water Jan 1989 Gr alpha 73412 80450 00167
Cr. beta 53112 40250 00127
STV .562 Water Feb 1989 Cr51 245146 235424 19342766
Co&0 10.0420 100450 13187
Zn-6% 170410 159116 139218 7
Ru-106 18147 6 178218 146.8-209.¢
Cs-1M 9.7230 10.045.0 13987
Cs137 117412 10.045.0 13187
STW-563 Water Feb 1980 131 109.044.0 10604110 8691251
STW.564 Water Feb 1989 H-5 2820120 2754135 2137.33N
STW-565 Water Mar 1989 Ra 226 42403 49407 31741
Ra-228 19410 17803 1.2-22
STW-5¢66 Water Mar 1989 U 50400 50160 00154
STAF-567 Air Filter Mar 1989 Gr alpha 217812 21.045.0 123587
Gr. beta 68 3442 620450 S3.3.707
Sr-% 200420 200215 174226
Cs-137 213412 200450 11.3:287




Table A1 (continued)

Congentration in pCi s| b
B LA Resull

Lab Sample Date TIML Result Control
Code Type Collected  Analysis 20€ 18, N« Limits
STW-568 Water Apr 1989
569 (Blind)
Sample A Gr alpha 27123 290470 169412
Ra-226 36106 35205 2644
Ra-228 26410 36205 2745
U 3.0£0.0 3.016.0 00134
Sample B Gr. beta 52.316.1 57.0450 433657
Sr-89 93454 8.045.0 00167
Sr-90 70200 8.011. 54-106
Cs- 134 210252 20.045.0 13287
Cs137 20420 200450 N32%7
STM-570 Milk Apr 1989 Sr-89 2602100 39.045.0 X.3-477
5r-90 457242 55.0¢3.0 98602
Cs-137 54 016 9 50.045.0 413587
K40 15214208 1600480 14611739
STW.5718 Water May 1989 Sr-89 <0.7 6.045.0 0.0-14.,
Sr-90 50410 60415 3486
STW.572 Water May 1989 Gr alpha 240220 30.048.0 161439
Gr beta 4931156 500450 413587
STW-573 Water Jun 1989 Ba-133 50.7¢1.2 49.045.0 403577
Co-60 313423 31.0¢5.0 233%7
Zn-65 167410 165417 1356194 4
Ru-106 123492 128411 10551505
Cs134 403412 3945 N3477
Cs137 23412 2015 11.3.287
STW-574 Water Jun 1989 H3 45132136 45031450 3724-5282
STW-575 Water Jul 1989 Ra-226 16.843.) 17.742.7 13024
Ra-228 138237 183227 136230
STW-57¢ Water Jul 1929 1§ 403412 41.0:6.0 X0 6451 4
STW-577 Water Aug 1989 131 87158 830180 6%1-96.9
STAF-579 Air Filter Aug 1989 Gr. alpha 6.0:0.0 6.045.0 0.0-147
Cs-137 10.3£2.3 10.0450 1338,

—— e et & Vet W A s
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Table A-1. (continued)

Sample Dete TIML Result Control
Code Type Collected  Analysis 2o¢ 1s, N1 Limits
STW-592  Water  Jan19%0  Cot 147423 15450 63207
Zn-65 135026 9 13904140 114 81632
Ru-106 13332134 13904140 11481632
Cs1M4 173412 180250 93267
Cs137 193212 18.0£5.0 93267
Ba 133 78.0200 740470 61.9-861
STW.593 Water Fob 1990 H-3 4827483 49761498 4113-5839
STW-594 Water Mar 1990 Ra-226 50202 49107 4157
Ra-228 135207 127219 94160
STW.565 Wate- Mzr 1990 v 40200 40160 00144
STAF-596 Air Filter Mar 19%0 G alpha 73812 50150 00137
Cr. beta 310100 31.045.0 2337
5r-90 10.040.0 100415 74126
Cs137 9.3412 10.045.0 13187
STW-597 Water Apr 1990
598 (Blind)
Sample A Gr. alpha 81,0135 90.023.0 5011299
Ra-226 49204 5.0208 Je-64
Ra-228 10.610.3 102415 76128
Y 18.7£3.0 20.046 0 96304
Sample B Gr beta 51.0:101 52.045.0 3607
Sr-89 93412 10.0£5.0 13187
Sr-9%0 103431 10.0£1.5 8317
Ca 14 16.020.0 15.045.0 6.3-23.7
Cs137 19.042.0 15.045.0 63-237
STM-599 Milk Apr 1990 Sr-89 21.743.1 23.0450 H3nz
Sr-%0 21.047.0 230250 Hinz
1131 957412 99.04£10.0 81.7-116.3
Cs1¥7 26.026.0 24.045.0 153327
N 1300.0469 2 1550.0478.0 1414 7-1685 3
STW-600 Water May 1990 Sr-89 60120 7.045.0 00157
Sr-9%0 67812 708790 001587
STW-601 Water May 1990 Gr alpha 11.0220 22.0£6.0 11632




- Table A1 (continued)

e

lab Sample Date TIML Result Control
Cade Type Collected  Analysis 2o 1s. N1 Limits
STW.602 Water Jun 1990 Cowd 253423 240450 153327
Zn-65 1550£10.6 14802150 13061654
Ru-106 20274172 21004210 1736246 4
Cs 14 27412 200450 182:298
Cy 137 V731 250450 16.3-337
Ba-133 1007481 9904100 $1.7:116)
STW-603 Water Jun 1990 Ha 29274306 29334278 2312-3554
STW-604 Water Jul 1990 Ra-226 11609 121218 901582
Ra-228 41114 51413 2874
STW-605 Water Jul 1990 U 23417 208230 156260
STW-606 Water Aug 1990 13 4002 390460 2h 61494
STW-607 Water Aug 1990 Pu-2%9 100417 91809 75107
STAF-6C3 Air Filter  Aug 1990 Gr alpha 140400 10.045.0 13187
Gr beta 053412 62.0450 5337207
5190 190446 20,0450 tiamik)
Cs 137 190420 200450 11.3:287
STW-609 Water Sep 19%0 St-89 90420 100450 13147
Sr-90 90420 90450 03177
STW 610 Water Sep 1990 Cr alpha 83112 10.0£5.0 13187
Gr beta 103212 10.025.0 13187
STM-e11 Milk Sep 1990 Sr-89 11.743.1 16,0450 7307
Sr-90 150400 20.045.0 113287
k| 63 01€.0 58 046.0 47 68 4
Cs 137 200420 200150 113287
K 1673.3470.2 170004850 1552518475
STW-612 Waler Ot 19%0 Co0 203431 20.045.0 113287
Zn-65 11634122 11504120 94.2-1358
Ru-106 152.048.0 151.0415.0 12501770
Cs 1M 11.0£0.0 120150 33207
Cs 137 140220 120250 33207
Ba-133 116.7499 11004110 909129,
STW-612 Water Oct 1990 H3 71672330 72031720 5654-8452
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Table A-1. (continued)

Congeniration in pCi ﬁl b
e EPA Result

Sample Date TIML Result Control
Code Type Coliected  Analysis 2o 1s, N=1 Limits
STW-635 Water Jul 1991 9] 128201 142430 90194
STW-63¢ Water Aug 1991 13 193212 20.046.0 96X4
STW-637 Water Aug 1991 Pu-239 214405 194219 16.1-22.7
STW-638 Filter Aug 1991 Gr. alpha 33.0£2.0 25016.0 146354
Gr. beta 887212 92.0£100 80.4-105.6
Sr-90 27.044.0 30.045.0 213387
Cs-137 263212 300250 213387
STW-639 Water Sep 1991 Sr-89 4702104 49.015.0 40.3-57.7
Sr-90 240420 25.045.0 16.3-337
STW-640 Water Sep 1991 Gr. alpha 12.044.0 10045.0 13187
Gr beta 203412 20.045.0 113287
STM-641 Milk Sep 1991 Sr-89 20.345.0 25.045.0 16.3-337
Sr-90 19.7431 25.045.0 163-337
1131 130.7¢16 8 108.0£11.0 8891 |
Cs-137 337132 30.045.0 21.3-38/
K 174334340 8 1740.0487.0 1589.1-18%0.9
STW-642 Water Oct 1991 Co-60 2.721.2 29.045.0 203-377
Zn-65 75.7¢8.3 73.0¢£7.0 60.9-851
Ru-106 19632151 199.0220 0 16432337
Cs-134 9.7¢12 10.0¢5.0 13187
Cs 137 11.0220 10.025.0 1.3-187
Ba-133 947431 98.0£10.0 80.7-115.3
STW-643 Water Oct 1991 H-3 2640.0£156.2 2454 043520 1843320647
STW-544 Water Oct 1991
645 Sample A Gr. alpha 7304131 82.0421 .0 456-118.4
Ra-226 29120 22.043.3 16327
Ra-228 196423 22156 125319
U 13.5:06 13.513.0 83187
Sample B Gr. beta 55.343 1 6504100 47.7.823
Sr-89 §.743.1 10.045.0 13187
Sr-90 8712 10.0:5.0 13187
Co-60 203412 20.045.0 11.3-287
Cs-134 90453 10.0£5.0 131
(Cs137 147150 11.045.0 2319,
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Table A-2. (continued)

ml\ i
Teledyne Average 20
Lab Result Known (All
Lode Ti.D Type Measurement 2¢@ Value® Participants)
Teledyne Testing
901k Teledyne Lab 206414 196 -
CaSO ¢ Dy
Cande
%0-1! Teledyne Lab 100.844.3 100.0 -
CasSO ¢ Dy
Cards
yl.|m Teledyne Lab 334220 320 -
CaSO 4 Dy 552147 58.8 -
Cards 87816.2 85.5 -
2

Lab result given is the mean 12 ctandard deviations of thre determinations.

b Second International Inteccomparison of Environmental Dosimeters conducted in April of 1976 b ¢

i

j

Health ana Safety Laboratory (HASL), New York, New York, and the School of Public Health oi ..¢
University of Texas, Houston, Texas.

Value determined by sponsor of the intescomparison using continuously operated pressurized ion
chamber.

Mean 2 standard deviations of results obtained by ail laboratories participating in the program.

Third Internationz! Intercomparison of Environmental Dosimetsrs conducted in summer of 1977 by
Oak Ridge Natinnal Laboratory and the Schocl of Public Health ¢ the University of Texas, idouston
Teras,

Fourth Interrational Intercomparison of Environmental Dosimeters conducted in summer of 1979 by
the School of Public Health of the University of Texas Houston, Texas.

Fifth Interrational Intercomparison of Environmental Dosimeters conducted in fall of 1980 at Iderho
Fa'ls, Idaho and sponsored by the School of Public Health of the University of Texas, Houston, Txas and
Environmental Measurements Laboratory, New York, New York, U.S. Department of Energy.

Seventh International Intercomparison of Environmental Dosimeters conducted in the spring and
summer of 1984 at Las Vegas, Nevada, and sponsored by the US. Departinent of Energy, The US.
Nuclear Regulatory Comunission, and the US. Environmental Protection Agency.

Eighth International Intercomparison of Environmental Dosimeters conducted in the fall and winter of

1985-1986 at New York, iNew York, anc sponsored by the U.S. Department of Energy.

Chips were submitted i Septeniber 1989 and cards were submitted in November 1989 to Teledyne
lsotopes, Inc,, Westwood, N] for irradiation.

K Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19, 1990.
I Cards were irradiated by Dosimetry Associates, Inc., Northviile, MI on October 30, 1990,
™ Irradiated cards were provided by Teledyne [sotopes, INC., Westwooa, NI, Irradiaced on Nctobe: 8, 1991



Table A-3. In-Nouse spiked samples.

——_Congentration in pCi/L
TIML

Lab Samp.e Date Expected
Code Type Collected Analysis Result Known Precision
n=1 Activity 15, n=1d
QC-Ml-16 Milk Feb 1988 Sr-89 3iR247 317260 87
Sr-30 25.5427 27 8235 52
13 26 4205 23,2450 104
Cs 1M 228423 24246 0 87
Cs-137 265408 25.126.0 87
QC-Ml-17 Milk Feb 1988 1131 10641.2 143116 104
QC-W-35 Water Feb 19&9 13 97«11 11,6411 104
QC-W-38 Water Mar 1988 |8 K| 105413 1161210 104
QC-W.37 Water Mar 1988 Sr-89 17.122.0 19 840 87
Sr-90 187209 173250 52
OC-MI-18 Miik Mar 1988 13 332123 267450 10.4
Cs- 134 NAa21 302450 8.7
Cs137 299114 26.245.0 87
QC-W-38 Water Apr 1988 13 17111 14.245.0 10.4
QC-W-39 Water Apr 1988 H-3 439431 41754500 7o4
QC-W-40 Water Apr 1988 Co-60 2720 5 26.124.0 87
Cs 1y 254426 29,244 .5 87
5137 266223 26.9%4.0 87
QC-W-41 Water Jun 1988 Gr. alpha 123104 131450 87
Gr beta 226210 201250 87
QC-Mi-19 Milk Jul 1988 Sr-89 15.121.6 1641250 87
Sr-90 18.020 6 183250 52
1131 B8 4449 86 618.0 104
Cs- 137 2708 20.816.0 87
QC-W-42 Water Sep 1988 Sr-89 45 5433 50 8480 87
Sr-9%0 109410 11.4435 52
QC-W-43 Water Oct 1988 Co-60 20 9432 21.4435 87
Cs-134 387416 38.016.0 87
Cs-137 190£24 21.0435 87
QC-W-44 Water Oct 1988 13 222406 233435 104







Table A-3. In-house spiked samples (continued)

'—wmm ] -
Lah Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=1 Activity 1s, nelé
QC-W-53 Water Sep 1989 113 19.040.2 209442 104
QC-W-54 Water Sep 1989 Sr-89 258446 247240 87
Sr-%0 265453 297450 52
QC-MI-28 Milk Oct 1989 Sk 200433 7354200 10.4
Cs134 21426 226180 87
Cs-137 294115 275480 87
QC-W-55 Water Oct 1989 (SE| 333413 3534100 104
QC-W-56 Water Oct 1989 Co-60 152409 17,4450 87
Cs-134 221444 15.948 0 87
Cs-137 27.241.2 29480 87
QC-W-57 Water Okt 1989 H-3 3334222 33794500 724
QC-W-58 Water Nov 1989 Sr-89 109414 11.141.0d 87
Sr-90 10,41 09 10.3¢1 .04 52
QC-W-59 Water Nov 1989 Zr.89 101.08¢ .04 104.1210.5d 17.5
Sr-40 98 013 0d 95.0410.04 17.0
QC-W-60 Water Dec 1389 Gr. alpha 10.821.1 10.6240 87
Gr. beta 11.640.5 114240 b,
QC-MI-26 Milk Jan 1790 Cs-134 193210 208280 8.7
Cs-137 25241.2 22 8180 87
QC-M1-27 Milk Feb 1990 Sr-90 18.0£1.6 18.525.0 52
QC-MI-28 Milk Mar 1990 13 638422 626160 6.3
QC-M!-61 Water Apr 1990 Sr-89 179455 23.128.7 87
5r-90 194225 235452 52
QC-MI-29 Milk Apr 19%0 1131 90748 2 82 5485 104
Cs 1M 18.3£1.0 19.745.0 87
Cs137 20.311.0 18.245.0 87
QC-W-62 Water Apr 1990 Co-60 8710.4 9.415.0 87
Cs-1%4 20.0:0.2 19.745.0 8.7
i Cs-137 2W7414 22.745.0 ?
A-20
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Table A-3. In-house spiked samples (continued)

ety npCi/L
Lab Sample Date TIML Expecte
Code Type Collected Analysis Result Known Precision
n=1 Activity s, n=12

QC-W-63 Water Apr 139 131 63.528.0 66 0167 6.6
QC-W.-64 Water Apr 1990 H-3 19412130 1826.02350 0 74
QC-W65 Water Jun 190 Ra-226 641202 69110 10
QC-W-6b Water Jun 1990 8] 6.2¢0.2 60460 6.0
QC-MI-X0 Milk Jul 19%0 Sr-89 12.810.4 18.42£10.0 87
Sr-9%0 18214 18.7¢6.0 52

Cs-134 46.0113 49.045.0 87

Cs-137 27.611.3 25.315.0 87

QC-W-68 Water Jun 1990 Gr. alpha 98203 10.626.0 87
Cr. beta 11.420.6 11.3£7.0 8.7

QC-MI-31 Milk Aug 190 131 68 8116 6141123 104
QC-W-6% Water Sep 19%0 Sr-89 177416 1921100 87
Sr-%0 139116 R ¥3 0 52

QC-MI-32 Milk Oct 1990 1131 348102 324165 8.7
Cs-134 258£1.2 2732100 8.7

Cs-137 253120 2242100 87

QC-W-70 Water Oct 1990 H-3 2355459 22761455 05
QC-W-M Water Oct 1990 13 859109 5182104 104
QC-Ww-73 Water Oct 19%0 Co60 183827 16.8£5.0 87
Cs-134 283123 27.025.0 87

Cs-137 2.7413 22.445.0 87

QC-W-74 Water Dec 1990 Gr. alpha 214210 261365 113
Gr beta 25.911.0 223156 9.7

QC-MI-33 Milk Jan 1991 Sr-89 20.7433 21.615.0 5.0
Sr-90 190414 23030 30

Cs-134 22417 19.645.0 50

G137 26.111.6 22.3£5.0 50

QC-MI-34 Milk Feb 1991 131 40.7+1.8 40.126.0 6.0
QC-W-75 Water Mar 1991 Sr-89 18.811.5 233150 50
Sr-9%0 16.04£0.8 17.2430 30
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Table A-3. In-house spiked samples (continued)

-————ﬁ
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=l Activity 1s, ne1d
QC-W-76 Water Apr 1991 13 565217 590459 59
QC-W.77 Water Apr 1991 Co-60 164422 15.725.0 50
Cs 134 238425 22,6250 50
Cs-137 250224 21.125.0 50
QC-W.78 Water Apr 1991 H-3 40271188 40801408 A8
QC-M1-35 Milk Apr 1991 IR} 480108 49.216.0 6.0
Cs134 192420 226250 50
Cs137 28422 221150 50
QC-W-79 Water Jun 1991 Gr. alpha 74107 78150 50
Gr. beta 11.040.7 11.0450 50
QC-MI-36 Milk Jul 1991 r-89 281121 3404100 100
Sr-90 11.620.7 115230 30
13 144119 18.325.0 50
Cs137 34.313.0 351150 50
QC-W-8) Water Oxt 1991 Sr-89 27 4269 244150 50
S5r-%0 117114 141150 50
QC-W-81 Water Oct 1991 131 19.120.7 20.634.2 42
QC-w-82 Water Oct 1991 Co-60 26227 21150 50
Cs-134 155218 17.6250 50
Cs-137 175221 17.625.0 50
QC-W-83 Water Oct 1991 H-3 46392137 43821438 438
QC-M1-37 Milk Oct 1991 131 236332 25.825.0 50
Cs-134 L7428 221250 50
Cs-137 383230 35.1250 50
QC-W-84 Water Dec 1991 Gr. alpha 6.220.6 78450 50
Gr beta 11.040.7 11.0450 50

2 n=3 unless noted otherwise.
b n=2 unless noted other wise.
¢ n=1 unless noted otherwise.

d Concentration in pCi/ml.






ANnalvsis

Gr alpha
Cr. beta




Table A-4. In-house “blank” samples (continued)

—.SConcentration (pCi/l)
Acceptance
Lab Sample Date Results Critoria
Coxie Type Collected Analysis (4.66 0) (466 0)
SPS-7605 Milk Nov 1989 3 <0.2 <1
Cs-134 <86 <i0
Cs-137 <10 <10
SPW.7971 Water Dec 1989 Cr. alpha <0.4 <1
Gr. beta <0.8 <4
SPW-8039 Walter Jan 19%0 Ra-226 <0.2 <]
SPS-8040 Milk Jan 1990 Sr-89 <0.8 <5
Sr-90 <1.0 <]
SPS-8208 Milk Jan 1990 Sr-89 <08 <5
Sr-90 1.610.58 <1
Cs 134 <36 <10
Cs-1%7 <47 <10
SPS-8312 Milk Feb 1990 Sr-89 <03 <5
Sr-90 1.240.38 <1
SPW-8312A Water Feb 1990 Sr-89 <08 <5
Sr-%0 <0.7 <5
SPS-8314 Milk Mar 1990 i3 <0.2 <)
SPS-8510 Milk May 1990 13 <0.2 <1
Cs-134 <4.6 <10
Cs-137 <48 <10
SPW-8511A  Water May 1990 H-3 <200 <300
SPS-8600 Milk Jul 1990 Sr-89 <0.R <5
Se-90 1.720 62 <1
131 <03 <1
Cs-134 <50 <10
Cs-137 <7.0 <10
SPM-8877 Milk Aug 19%0 131 <0.2 <1
SPW-8925 Water Aug 1990 H-3 <200 <300




Table A-4. In-house “blank” samples (continued)

~Loncentration (pCi/L).
Acceptance
Lab Sample Date Results Criteria
Cuxde Type Collected Analysis (4.6¢ 0) 466 0)
SPW.-8924 Water Aug 1990 Gr. alpha <0.3 <1
Gr. beta <7 <4
SPW-8927 Water Aug 1990 U-234 <0.01 <1
U-235 <0.02 <1
U-238 «0.01 «1
SPW.-§928 Water Aug 1990 Mn-54 <4.0 <5
Co-58 <41 <5
Co&0 <24 <l
Cs134 <33 <5
Cs 137 <37 <5
SPW-8929 Water Aug 1990 Sr-89 <14 <5
Sr-9% <0.6 3
SPW .69 Water Sep 1990 Sr-89 <18 <5
Sr-%) <0.8 <1
SPW-104 Water Oct 1990 H-3 <180 <300
131 <0.3 <1
SPM-107 Milk Oct 1990 13 <04 <]
Cs-134 <33 <5
Cs137 <43 <5
SPW-370 Water Ot 1990 Mn-54 <1.? <5
Co-58 <26 <5
Co60 <16 <5
Cs 1M <l.7 <5
Cs137 <i§ <5
SPW-372 Water Dec 1990 Cr alpha <0.3 <1
Gr. beta <0.8 <4
§PS406 Milk Jan 1991 Sr-89 «0.4 <5
5r-90 142048 <]
Cs-134 <3.7 <5
Cs-137 «52 <5
SPS421 Milk Feb 1991 13 <03 <1
SPW-451 Water Feb 1991 Ra-226 <01 <1
Ra-228 <0.9 <1

A-26



Table A-4. In-house “blank" samples {continued)

—Soncentration (pCi/L)
Acceptance

Lab Sample Date Results Criteria

Code Type Collectrd Analysis (406 0) 4.66 0)
SPW-514 Water Mar 1991 Sr-89 “1.1 <5
$1-90 <09 <1
SPW.586 Water Apr 1991 13 <02 <1
Co-€) <25 <5
Cs-1M4 <23 <5
Cs-137 <22 <5
SPS-587 Milk Apr 191 11131 <0.2 <1
Cs-14 <1.? <5
Cs-137 <1 <5
SPW-837 Water Jun 1991 Gr. alpha <0.6 <1
Cr. tata <11 <4
SPM 953 Milk Jul 1991 Sr-#9 <0.7 <t
Sr-90 044032 <1
i3 «0.2 <1
Cs-137 <49 <5
SPM-1235 Milk Oct 1991 3 «N.2 <i
Cs-134 <37 <5
Cs-137 <4.6 <5
SI'w-1254 Wataer Oct 1991 Sr -89 <28 <5
Sr-90 <0.? <l
SPW.- 256 Water Oct 1991 131 <uU 4 <1
Co&0 <36 <&
Cs-134 40 <5
Cs-137 36 5

SPW-125% Water Oct 177 H-3 <160 <300
SPW-1444 Water Dec 1991 Gr. alpha <0.4 <1
Gr. beta <0.8 <4

8 Low level cf Sr-90 concentration in milk (1 - § pCi/L) is not unusual
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ARDENDUM TQ APPENDIX A

The following is an explanation oi the reasons why certain samples were outside the control Jimit spec !

by the Envirunmental Protection A

1988.

gency for the Interlaboratory Comparions Program starting January

Lab Code

Arnalysis

TIML
Result

(pQi/L3

EPA
Control
Limit

(pQi/LA

Explanation

STF-524

STW-532

STW-534

STM-554

STW-560

STW.568

K

131

Co-60

Pu-239

Ra 228

1010.7£158 5b

9.04£2.0

63.3¢13

51.0£2.0

5.821.1

26210

11235-1336.5>

4135587

54.8-652

3549

2745

Error in transference of data. Correct data
was 1105233 mg/kg. Results in the past
have Leen within the limits and TIML
will monitor the situation in the future.

Sample recounted after 12 days. The
average result was 88217 pCi/L (within
EPA control limits). The sample was
recounced in order to check the decay.
Results in the past have been within the
limits and TIML will continue to monitor
the situation in tha future.

High level of Co-60 was due to
ctontamination of beaker. Beaker -
discarded wupon discovery
contamination and sample was recounted.
Recount results were 532436 and 50.922.4

pCi/L.

The cause of low result was due to very
high fat content of milk. It should be
noted that 63% of all participants failed
this test. Also, the average for all
participants was 54.0 pCi/L before the
Grubb and 55.8 pCi/L after the Grubb.

The cause of high results is not maown
though it is cuspected that the standard
was not properly calibrated by supplier
and is under investigation. New Pu-236
standard was obtained and will be used for
the next test.

The cause of low results is not known.
Next EPA cross check results were within
the contro! imits. No further action is
planned.
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ARDRENDUM TO APPENDIX A (continued)

EPA
TUAL Control
Result Limit
Lab Cade Analysis (pCi/L)a (pG/L2 Explanation
STM-570 Sr-89 26.010.0 30.3-477 The cause of lo - results was falsely high
Sr-90 457442 498602 recovery due to suspected incomplete
calcivm removal. Since EPA sample was
used up, iniernal spike was prepared and
analyzed. The results were within control
limits (See table A-3, sample QC-MI-24).
No further action is planned.

STw.589 Sr-90 17.321.2 17.4-226 Sample was reanalyzed in triplicate;
resulls of reanalyses were 18.821.5 pCi/L
No further action is planned.

STM-599 K 1300.0469.2¢€ 1414.7-1685.3¢  Sample was reanalyzed in triplicate.
kesults of reanalyses were 1421.74953
mg/L. The cause of low results is
unknown.

STW-501 Cr.alpha 110220 11.6-324 Sampie was reanalyzed in triplicate.
Results of reanalyses were 13.421.0 pCi/L.

STAF-626 Gr.alpha 387212 14.6-35.4 The cause of high results is the difference
in geometery between standard used in
the TIML lab and EPA filter.

STW-632 Ba-133 740169 516724 Sample was reanalyzed Results of the
reanalyses were 63.826.9 pCi/L within
EPA limit.

STW-é41 131 130.7£16.8 8891271 The cause of high result is unknown. In-

house spike sample was prepared with
activity of [-131 68.326.8 pCi/L. Result of
the analysis was 69.149.7 pCi/L.

@ Reported in pCi/L unless otherwise noted.

b Concentrations are reported in mg/kg.
¢ Concentrations are reported in mg/L.
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4.0. Computation of Averages and Standard Deviations

4.1

4.2

4.3

4.4

4.5.

Averages and standard deviaiions listed 1n the tables are computed
from all of the individual measurements over the period averaged;
for example, an annual standard deviation would not be the average
of quarterly standard deviations. The average X and stanuard
devintion(s{ 0f 2 set of n numbders X1y X2, + « « Ap are defined

85 follows:

Values below the highest lower limit of detection are not included
in the average.

If all of the values in the averaging group are less .han the
highest LD, the highest LLD is reported.

If all but one of the values are less than the highest LLD, the
single value x and associated two sigma error is reported.

In rounding off, the following rules are followed:

4.5.1. If the figure fo'lowing those to te retyined is less than 5,
the figure 15 dropped, and the retained fiaures are kept
unchanged. As an example, 11.443 is rounded off (o 11,44,

4.5.2 If the figure following those to be retained is greater than
5, the figure is dropped, and the last retazined figure is
reised by 1. As an exampie, 11,446 is rounded off to 11.45.

4.5.3. If the figure following those to be retained is £, angd if
tiere are no figures other than zeros deyund the five, the
figure § is dropped, and the last-place figure »el 1ined is
increased by one if it is an odd number or 't is kept
unchanged if an even number. As an example, 11.42% 15
rounded off to 11.44, while 11.425 is round2d off 2o 11.42.
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Table £.1. Sample collection and analysis proaram
. Locat tons rollection Type Analysis

Sample Type No. Codes {and Npe)‘ (and Frequency)P {asd Frequency

Airborne Filters 3 £-1-4,8,70 Weekly GB,6S on QC for
each location

Airborne lodine ) f-1-4,8-20 Weelky 1-131

Ambient Radiaticn 22 £-1,2,3,6,12,14,15 Quarterly Amb ient gamma

(TLDs) £-5,6,7.8,9.16,17,18,
20,22,23,24,25,26,27

Lake Water & £-1,5.6,9,12 Monthly GB, 65, 1-131 on MC
H-3, Sr-89-90 on QC

Well Water 1 F-10 Quarterly 8, G5, H-3, Sr-89-90,
i-131

Vegetation 2 £-1,2,3,4,6,8,9 3x/year GB,65

E-20 as available

Shoreline Silt 5 F-1,5,6,9,12 x/yzar GB,GS

Soil 9 £-1,2,3,4,6,8,9,20 2x/year 68,65

Milk 3 £-11,19,21 Monthly 6S,1-131,5r-583-90

Algae 2 E-5,12 Ix/year 68,65

as available
fish 1 £-13 Ix/year GB,GS (in edible

as available

portions)

*
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