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1.0 INTRODUCTION

The following constitutes the current Monthly Progress Report for the Ervirone
mental Radiological Monitoring Program conducted &t the Point Beach Nuclear
Plant, Two Rivers, Wisconsin., Results of completed anelyses are presented in
this report, Missing entries indicete analyses that are not completed; the
results will appear in subsequent reports.

Dats obtained in the program are well within the ranges previously encountered
in the progrem and to be expected in the environuental media samples. WNone of
the medis sampled during the current month contained racicactivity attributs
able to the operatior of Point Beach Nuclear Plant.

For all gemma 1sotopic analyses, the spectrum 1s computer scanned from 80 to
2048 Kev, Specifically included are Mn<54, Fe-59, Co-58, Co-60, Zn-65,
1raNb-95, Rus103, Ru=106, 1131, Ba-La~140, Cs-134, Cs-137, Ce-141, and
Ce-144, Noturally occurring gamme-enitters, such as k<40 und Ra daughters,
are frequentiy detected in soil and sediment sampies. Specific isotopes
1isted are K«40, T1<208, Pbe212, Bi+214, Ro-226, and Ac-228. Data listeo as
"<" are at the 4.66 sigma level; others are 2 sigma. Unless otherwise noted,
the less than velue ("<") 1s for Ru~103 and nay 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,

All samples were collected as scheduled except as noted in the “Listing of
Missed Samples."”
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AIRBORNE JODINE<131® AND GROSS BETA

IN ALR PARTICULATE FILTERS

$1te Bouncary

Met Tower £«0 Control Center £« kest Bounder .

Collection VoISme “Bross gt V61snc Gross gta  VeTyme Foss (e
Date (m?) (pCi/m? ) (m? ) (pCi/m? ) (m? ) (pCi/m® )
01-08-90 257 0.0520.0] 237 0.0410,01 K 0.0420,01
01+)5-90 274 0.,0320.01 2% 0.0320,01 346 0.,0320.01
01-22-%0 X4 0.0320.01 en 0.0320.01 3%7 0.0320.01
01+28-90 w2 0.0220,01 n 0.0220.01 350 0.0220.01
02+05-90 k'8 0.0220.01 29 0.0220,01 354 0.0220.01
02+12+90 04 0.0420,01 305 0,0420,01 362 0.0420.01
02+19-90 X2 0.,0320,01 303 0.0320,01 352 0.0220.01
(2-26-90 X% 0.0320.01 X3 0.0320.01 354 0.0320,01
03-06-90 X2 0.0320,01 303 0.0220.01 351 0.0320.01
03-12-90 03 0.,0220,01 303 0.0220.01 352 0,0220.01
03-19-90 304 0.02¢0,01 204 0.0120,01 338 0.0220.01
03-26-90 X6 0.0220,01 06 0,0220,0] 345 0.0220.01
0“02‘90 276 000230001 299 0001‘0001 353 0001‘0001
040980 295 0.0220.01 30 0.0220.01 364 0.0220.01
04+16-90 256 0.0120.01 269 0.0240.0] 292 0.,0220.04
04-23-90 259 0.02£0.01 267 0.0220.01 k') 0.0220.,01
04+30+890 F{P| 0,02¢0.01 260 0.0220.01 02 0.02¢0.01
05-07-90 260 0,0220.01 262 0.0220.01 310 0.02¢0.0]
06+14-90 259 0.0220.01 289 0.0220.01 295 0.0120,Cl
0521+90 el 0.0120.01 269 0.0120.01 303 0.0120,01
06-29-90 Xe 0.0120,01 309 0.01¢0,01 M7 0.0120,01
06-04-90 237 0.0120.91 221 0.0120.01 265 0.0120,01
06+11+90 269 0.0120.01 262 0.0120.01 297 0.0120.01
06+-16-90 191 0.0220.0] 292 0.0120.01 N 0,0120.01
07-02-90 301 0.0120.01 297 0.0120.01 273 0.0120.01

8 Jodine~131 is sampled weekly. Concentration 18 <0,03 pCi/m® unless noted

otherw! se.
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AIRBORNE JODINE-1318 AND GROSS BETA
IN AIR PARTICULATE FILTERS (continued)

$ite Boundary

Met Tower -0 gontro1 Center g-og u:$t Boundary  E-03
Collection Volyme Gross S). olyme ross !)a ) ross ! a
)

Date (m?) (pCi/m (m?) (pC1/m (m?) (pCi/m
07-08-90 307 0.0120.01 290 0.0220.01 269 0.0120.0]
07-16-80 32 0.0120.01 269 0.0120,01 273 0.0120.0]
07-24+90 368 0.0220.01 283 0.0220.01 313 0.0120.01
0730-80 276 0.0220.0] 250 0.0320.01 236 0.0320.01
08-06+50 258 0.0220.01 309 0.0220.01 277 0.0220.0’
08«13+80 krd ) 0.0220,01 286 0.02¢0.01 262 0.0220.01
0€-20-90 344 0.0220.01 300 0.0220,01 274 0.0220.01
0&«27+80 339 0.02¢0.01 291 0.0220.01 276 0.0220.01
09-04-30 379 0.03£0.01 336 0.0320.01 308 0.0220.01
091080 27% 0.0420,01 260 0.0320,01 243 0,0320,01
09+17-90 320 0.0320.01 32 0.0320.01 270 0.0220.01
09-24-90 319 0.0220.01 312 0.0220.01 271 0.0220.01
10-01+80 331 0.0320.01 34 0.0320.01 281 0.0220.01
10-08-90 310 0.0320,01 283 0.0320.01 273 0.0320.01
10-15-80 320 0.0320.01 0% 0,02¢0.01 29¢ 0.0220.,01
16-22+90 321 0.,02¢0.01 311 0.0220,01 296 0.02£0.01
10-30-90 369 0.0320.01 360 0.02£0.01 326 0.0220.01
11-06-90 276 0.,0320.01 270 0.0420,01 251 0.0220.01
11+12+80 32l 0.0220.01 313 0.0220.01 295 0.0220,01
11-16-60 3N 0.0320.01 319 0.0220.01 279 0.0220,01
11-27-90 391 0.0320,01 350 0.0220,01 333 0.02¢0.01
120590 380 0.0220.01 348 0,0220.01 32 0.0220.01
12-11-80 2N 0,0320.01 249 0.0240,01 230 0.0220,01
12+17-90 275 0.0320.01 252 0.0220.01 234 0.0220.01
12+26-90 412 0.0420.01 mn 0.0320,01 350 0.0320.01
010281 347 0.0320,01 308 0.0320.01 285 0.0220.01

@ Jodine-131 1s sampled weekly, Concentration is <0.03 pCi/m3 unless noted
otherwise.



AIRBORNE JODINE-131® AND GROSS BETA
IN AIR PARTICULATE FILTERS (continued)

-

G. J. Francar

North Boundary E-04 Residence t-oa ilver Lak
Collection Vol Gross Bsta Vol Bross beta s %o1gmo Eross Esic
Date (m?) (pCi/m?) (m?) (pC1/m?) (m9) (pCi/m?d)
01-08-80 267 0.0420.0! 275 0.0320.01 294 0.0420,01
01-16-90 311 0.0320,01 312 0.03:20.01 330 0.0320.01
0]-22-90 318 0.,0320.0] 34 0.0320.01 336 0.0320.01
012990 302 0.0220.01 309 0.0220.01 320 0.0220.01
02-05-90 X4 0.0220.01 36 0.0220.01 312 0.0220.0]
02+12+90 X3 0.0520,0] 3l 0,0420,01 W09 0.0420.01
02-19-90 X3 0.0220,01 317 0.0220.01 322 0.0220.01
02+26+90 34 0.0320.01 308 0.03£0.01 323 0.0320.01
03-06+80 302 0.0320.01 e 0.0220.01 309 0.0320,01
03-12-90 303 0.0220,01 312 0.0220,01 X5 0.0120.01
03-18-50 303 0.0220,01 332 0.0120,0] X0 0.0220.0]
03-26-90 056 0,0220,01 e97 0.0220.01 268 {.0220.01
04-02+-90 299 0.0220,01 X0 0.0120,01 250 0.0220,0}
04+08-80 319 0.0220,01 314 0.0220,01 255 0.0220.01
04-16+50 251 0.0220.01 274 0.0220,01 299 0.0220.01
04-23-90 59 0.0220.01 263 0,0220.01 304 0.0220.01
04-30-50 260 0.0220.01 288 0.0220.01 300 0.0220.01
05«07+80 766 0.0220.01 268 0.0120.01 X8 0.0220.01
05«14-90 258 0.0220,01 82 0.0120,01 297 0.0120.01
05+21+80 260 0.0120.01 264 0.0120.01 01 0.01£0,01
06-29-890 298 0.0120.01 326 0.0120.01 349 0.0120.01
06-04-90 228 0.0120.01 247 0.0120.01 256 0.0120.01
06+11-90 257 0.0120.01 268 0.0120,01 307 0.0120.01
(6-18-90 291 0.0220.01 286 0.0220.01 X1 0.02¢0.01
06-25-90 294 0.01¢0.01 288 0.0120.01 00 0.0120.01

® Jodine-131 1s sampled weekly. Concentration is <0.03 pCi/m3 unless noted

otherwise.



AIRBORNE 1ODINE<1318 AND GROSS BETA
IN AIR PARTICULATE FILTERS (continued)

G. Jo Francar

North Boundar «-04 Residence «08 Silver Lake .
Collection Vol Eross lsta Vb1sme Gross gt VBTgme Tross e
Date (m9) (pCi/m?) (m?) (pCi/m?) (m?) (pCr/m?)
07-08-90 290 0.,0120.01 252 0.0120.01 300 0,0120.01
07-16-%0 278 0.0120.01 300 0.0120,01 302 0.010,01
07-24+%0 292 0.02¢0.01 331 0.0220.0]) 347 0.02¢0.01
07-30-80 253 0.0320.01 252 0.0320.01 255 0,0420,01
08«06+-90 299 0.0220.01 299 0.0320,01 308 0.02¢0.,01
08«13+80 283 0.0240.01 284 0.0220.0] 296 0.0220.01
06-20-80 296 0.02¢0,0!) 9% 0.02¢0.,01 307 0.0220,01
08-27+90 297 0.,0220.(, s 0.0220.01 296 0.0220.01
0”0"90 312 0.03t0.'ﬂ 132 °o°3t°o°l 336 0103‘0.01
09-10-50 24) 0.0420.M e 0.04£0,0! 252 0,0420,01
09-17-90 29l 0.0320,01 291 0.0320.01 300 0.03£0.01
098-24-90 292 0.02¢0,01 292 0.0220,01 302 0.03£0.01
10-01+-%90 292 0.0320.01 300 0.0320.01 303 0.0320.01
10<08-90 7€ 0.0320.01 287 0.0320.01 312 0.0320,0]
10-15-80 295 0.0220.,01 308 0.0320,01 325 0.0320,01
10-22+50 299 0,0220.01 313 0.0220,01 324 0.02¢0,01
10-30-80C 324 0.0220.01 347 0.0320.01 356 0.0320,01
11-06-80 254 0.03£0.0) 270 0.0320.01 269 0.,0420,01
11+-12-890 29% 0.02¢0.01 308 0:00aveve 301 0.0320,01
11-18-90 291 0.0220,01 291 0.0320.0] 30¢ 0.0320,01
112780 387 0.0220.01 357 0.0320.01 370 0.0320,01
12+05-90 ME 0.,0220.01 326 0.0220,01 357 0.02¢0.,0]1
12-11-80 48 0.0320.01 248 0.0320.01 264 0,0320.,01
12-17-90 245 0.0320,01 258 0.0320,01 258 0.0320.01
12-26-90 378 0.0320.01 73 0.0420.01 402 0.,0420,01
01-02-81 297 0.0320.01 295 0.0320,01 326 0.0420.01

8 Jodine-13] is sampled weekly,

otherwise.

Concentration is <0.03 pCi/m3 unless noted



GAMMA EMITTERS IN QUARTERLY COMPOSITES OF
AIR PARTICULATE FILTERS

(pCi/m3)
Sample Location
Description £-01 E«02 £-03 E-04 E-08 £-20
1st Quarter, 1990
Lab Code EAP-1864  EAP-1E65  EAP-1B66 EAP-1B67  EAP-1B68  EAP-1BES
Be«? 0.,0620.01 0.0620.0] 0.0520.01 0.0620.01 0.0620.,01 0.0520.01
(s-134 <0.01 <«0.01 <0.01 <0.01 <0.01 <0.01
Cs-137 <0.01 <0,01 <0.01 <0.01 <0.01 <0.01
Otherd <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2nd Quarter, 1990
Lab Code EAP«209]  EAP-2082  EAP-2093  EAP-2094  EAP-209%5  EAP-2096
Be-7 0.,07¢0.01 0.0620.01 0.0520.0! C.0820.02 0.07¢0,02 0.0620,02
C$°l3‘ ‘0.01 ‘0.01 ‘0901 (0001 ‘0001 (0001
(5137 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Qtherd <0.0] <0.01 <0.01 <0.01 <0.01 <0.01
3rd Quarter, 1980
Lab Code EAP«220]1  EAP-2202 EAP-2203 EAP-2204 EAP-220% EAP-220F
Be-7 0.0520,01 9.0620.01 0.0420.01 0.0520.01 0,0520.01 0.0620.01
CS‘134 ‘0001 <0001 ‘0001 ‘0001 <°0°1 (0001
Cs+137 <0.01 « <0.01 <0.01 <0.01 <0.01
Qtherd <0.01 <0.ul <0,01 <0.01 <0.01 <0.01
4th Quarter, 1990
Lab Code EAP-2413  EAP-24]14  EAP-2415  EAP-2416  EAP-2417  EAP.2418
Be«7 0.0420.,01 0,0420.01 0.0320,01 0.0320.01 0.0520.01 0.0420.0)
{s-134 <0,0] <0.0! <0,01 <0.01 <0.01 <0.01
Cs«137 <0.01 <0.01 <0,01 <0.01 <0.01 <0.01
Otherd <0,01 <0.01 <0.01 <0,01 <0.01 <0.01

8 See Introduction.



RADIOACTIVITY IN MicLk SAMPLES

{Monthly Collection)

(pCi/i)

Collection Lab Ba-La-
Date Code Sr-89 Sr-90 I-131 Zs-134 Cs-137 144 Other? Y40

£E-11 Funk Farm
01-01-90 EM]-4401 <5 <0.7 <«0.5 <5 <5 <5 <5 132050
02-07-%0 446970 <5 1.520.4 <.5 <5 <5 <5 < 1440+ 100
03-06-90 4520 < 1.2¢6.5 <0G.5 <5 <5 < <5 1260250
04-03-90 4579 <5 1.820.7 <0.5 < <5 <5 <5 12606260
05-0%-90 4691 < 1.620.6 <0.5 <5 <5 <« <5 12680120
06-06-90 4831 <5 1.3£0.5 <0.5 <5 <5 <5 <5 1230+110
07-11-90 5019 <5 1.5620.6 <0.5 <5 <5 <5 < 1260450
08-08-90 5158,9 <5 1.420.3 0.5 <5 <5 <5 <5 1310290
09-05-90 5305 <5 1.520.5 <0.5 <5 <5 <5 <5 1330+90
10-03-90 5462 <5 1.120.4 <0.5 <5 <5 <5 <5 1220£110
11-G7-90 5628 <5 1.020.5 <0.5 <5 <5 <5 <5 13202120
12-12-90 5735 <5 1.720.4 <0.5 <5 < < <5 1450100

£E-19 Lehrman Farm
01-10-90 M1-8402 <5 1.820.6 <0.5 <5 <5 <5 <5 1300+60
02-07-90C 4471 <5 1.220.5 0.5 <5 <5 <5 <5 11802100
03-06-90 4521 <5 1.820.6 <0.5% <5 <5 5] <5 13202100
04-03-90 4580 <5 2.320.7 <0.% <5 <5 <5 <5 1200260
05-09-90 4692 <5 1.8+0.6 <0.5 <5 <5 <5 <5 1300110
06-06-90 4832 .3 < 1.4:0.4 <0.5 <5 <5 <5 <5 1320270
07-11-90 5020 <5 2.520.8 <0.% <5 <5 <5 <5 1280250
08-08-90 5160 <5 1.920.6 <0.5 <5 < <5 <5 1330+100
09-05-60 5306 <5 1.620.4 0.5 <5 <5 <5 <5 1260290
10-03-90 5463 <5 1.9:0.4 0.5 <5 <5 <5 <5 1390+110
11-07-90 5629 <5 1.7¢0.4 <0.5 <5 <5 <5 <5 1280+110
12-1Z2-90 5736 <5 1.5:0.4 0.5 <5 <5 <5 <5 1250+80

2 See Introduction.



V3

RADIDACTIVITY IN MILK SAMPLES
{(Montkly Collection)

[

(pCi/L)
Collection Lab Ba-La-
Date Code Sr-89 Sr-90 I-131 Cs-134 Cs-137 140 Other? ¥-40
E-21 Strutz Farm
01-10-90 EMI-4403 <5 1.910.6 <0.5 <5 <5 <5 <5 13720+40
02-07-90 4472 <5 1.1:£0.5% <6.5 <5 <€ 5 <5 1230+130
03-06-90 4522 <5 1.420.5 0.5 <5 <5 <5 <5 1270100
04-03-90 458) <5 1.320.5 <0.5% <5 <5 <5 <5 1340260
05-09-90 4693 <5 1.020.5 <C.5 <5 <5 <5 <5 136G+130
06-06-90 4534 <5 0.520.5% <0.5 <5 <5 < <5 156021606
07-11-90 5021 <5 0.9:0.5 <«0.5 <5 <5 <5 <5 1270450
08-08-90 5161 <5 1.320.5 <0.5 <5 <5 <5 <5 14202140
09-05-90 5307 < 1.920.4 <f.% <5 <5 <5 <5 13102110
10-03-90 5464 <5 1.520.4 0.5 <5 <5 <5 <5 1326+ 100
11-07-%0 5630 <5 0.9+0.3 <0.5 <5 <5 <5 <5 12002100
12-12-90 5737 <5 1.1+0.8 0.5 <5 <5 <5 <5 14804120

2 See Introduction.



RADIOACTIVITY IN WELL WATER SAMPLE E«10
(Quarterly Collections)
(pCi/L)

ist Quarter end Quarter 3rd Quarter

ath Quarter

Collection Date
Lab Code

Gross Beta
He3

Srg¢
Sr«90

1+131

Mi=54

Fe-59

Co-58

Co-60

in«65
Ir=Nb-95%
Cs-134

Cs=137
Ba~La-140
Other Ganmas®

01-09-90 040380 07«03-90
EWw=ag11 EWn-5766 EWw-6E5S
3.5 4,.6¢],.9 §.021.9
<500 <500 <500
<5 <5 <&
<] <l <l
<0.5 <0.5 <0.%
<10 <10 <10
<30 <30 <30
<10 <10 <10
<10 <10 <10
<30 <30 <30
<15 <15 <15
<10 <10 <10
<10 <10 <10
<15 <1% <15
<30 230 <30

10-02-90
Eww-E114

3.921.9
<500

<5
<l

<0.5

<l]0
<30
<10
<10
<30
<15
<10
<10
<15
<30

8 See Introduction.



RADIOACTIVITY IN LAKE WATER SAMPLES
(Munthly Collections)

(pC1/L)
E-12
E-08 E-06 T-09 Unit 1
Collection £-01 Two Creeks  Coest Guard Newure Discharge
Period Met . Tower Park Station Conservancy Flumed
Gross Beta
January 1990 3.020.4 2.020.5 3.220.9 2.620,5 2.320.4
February 1990 1.920,3 2.120,3 2.120.4 2.120.3 2.620,5
March 1990 1.720.6 6.120,80 2.520.6 2.920.6 1.720.6
April 1990 2.620.5 3.020.5 2.020,4 3,410.4 2.2¢0.4
May 1990 2.2¢00,2 2.020.3 2.820,3 2.320.3 2.120,3
June 1990 3,320.5 2.820.5 2.820.5 .620,5 1.720.,6
July 1990 3.420,% 4,020.4 3.820.% 3.720.5% 2.420,.4
August 1990 2.320,3 2.020.4 2,320,% 2.620,% 1.820.4
September 1990 2.820.3 2.220,5 2.220,5% 2.720,8 2.320.%
October 1990 2.220.5% 1.7¢0,4 2.520.5 2.520,% 2.020.4
November 1990 2.920.3 3.920,3 2.720,3 3,2¢0,3 2.,320.4
December 1990 2.720.3 2.620,2 3.420.3 3.120.3 2.320,3
L lodine~131
January 1980 <0.5 <0.% <0.5 <0.% <0.%
"'!bruﬂ‘y 1990 <005 <0.5 <0.5 (005 (0.5
March 1990 <0.% <0.5 <0.% <0.% <0.%
kprﬂ 1990 <0.5 <0.5 <0.5 <0.5 <0.5%
May 1990 <0.5 <0.5 <0.5 <0.% <0.,%
June 1990 <0.5 <0.% <0.% <0.5 <0.5
July 1990 <0.% <0.% <0.5 <0.5 <0.5
August 1990 <0.% <0.% <0.5 <0.5 <0.%
September 1990 <0,% <0.% <0.% <0.% <0.5
October 1990 <0.§ <0.5 <0.% <0.5 (i
November 1990 <0.5 <0.% <0.5 <0,% <0.5
December 1990 0.5 <0.5 <0.% <0.,5 <0.5

& E-12 Unit 1 Discharge Flume 1s & monthly composite of weekly gradb samples.
b Analysis was repeated; result of reanalysis 6.820.7 pCi/l,

10



RADIOACTIVITY IN LAKE WATER SAMPLES (continued)

(Menthly Collections)

(pCi/L)

£-12
£-06 E-06 E-08 nit 1

Collection £-01 Two Creeks Coast Guard Neture Discharge
Period Met . Tower Park Station Conservancy  Flume?d

Mn«54
January 1990 <10 <10 <10 <10 <10
February 1990 <10 <10 <10 <10 <10
March 1980 <10 <10 <10 <10 <10
April 1990 <10 <10 <10 <10 <10
Mey 1990 <y <10 <10 <10 <10
June 1990 <10 <10 <)0 <) <10
July 1990 <10 <10 <10 <10 <10
August 1990 <10 <10 <10 <IC <10
September 1990 <10 <10 <10 <10 <10
October 1990 <10 <10 <10 <10 <10
November 1980 <10 <10 <10 <10 <10
December 1990 <10 <10 <10 <10 <10
Fe«59

January 1990 <30 <30 <30 <30 <30
February 1990 <30 <30 <30 <X <30
March 1990 <30 <30 <30 <30 <30
April 1990 <30 <30 <30 <30 <30
May 1990 <X <30 <30 <30 <3C
June 1990 <30 <30 <30 <30 <30
July 1980 <30 <30 <30 <30 <30
August 1990 <30 <30 <30 <30 <30
September 1990 <30 <30 <30 <30 <30
October 1990 <30 <30 <30 <3 <30
November ]%90 <30 <30 <30 <30 <30
December 1990 <X <30 <30 <30 <30

8 E<12 Unit ] Discharge Flume is & monthly composite of weekly grab samples.,

11



RADIOACTIVITY IN LAKE WATER SAMPLES (continued)
(Monthly Collections)

(pCi/L)
E-12
£-05 £«06 £-09 Unit 1
Collection £-01 Two Creeks Coast Guard Nature Discharge
Period Met. Tower Park Station Conservancy  Flumed
Co-58
January 1990 <10 <10 <10 <10 <10
February 1990 <10 <10 <10 <10 <10
March 1990 <10 <10 <10 <10 <10
April 1990 <10 <10 <10 <10 <10
May 1990 <10 <10 <10 <10 <10
June 1990 <10 <10 “10 <10 <10
July 1990 <10 <10 <10 <10 <10
August 1990 <10 <10 <10 <10 <10
September 1990 <10 <10 <10 <10 <10
October 1990 <10 <10 <10 <10 <10
November 1990 <10 <10 <10 <10 <10
December 1990 <10 <10 <10 <10 <10
Co-60

January 1990 <10 <10 <10 <10 <10
February 1990 <10 <10 <10 <10 <10
March 1990 <10 <10 <10 <10 <10
April 1990 <10 <10 <10 <10 <10
May 1990 <10 <10 <10 <10 <10
June 1990 <10 <10 <10 <10 <10
July 1990 <10 <10 <10 <10 <10
August 1990 <10 <10 <10 <10 <10
September 1990 <10 <10 <)0 <10 <10
October 1990 <10 <10 <10 <10 <10
November 1990 <10 <10 <10 <10 <10
December 1990 <10 <10 <10 <10 <10

& E«]12 Unit 1 Discharge Flume is a monthly composite of weekly grab samples.
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RADIOACTIVITY IN LAKE WATER SAMPLES (continued)

(Monthly Collections)

(pCi/L)

E-12
E=08% £-06 £-09 Unit 1

Collection £-01 Two Creeks  Coast Guard Nature Discharge
Period Met . Tower Park Station Conservancy Flumed

In=6%
January 1990 <30 <30 <30 <30 <30
February 1990 <30 <30 <30 <30 <30
March 1990 <30 <30 <30 <30 <30
April 1990 <30 <30 <30 <30 <30
May 1990 <30 “30 <30 <30 <30
June 1990 <30 <30 <30 <30 <30
July 1980 <30 <X <30 <30 <30
August 1980 <30 <30 <X <30 <30
September 19%0 <3 <30 <30 <30 <30
October 1990 <30 <30 <30 <30 <30
Nov ember 1990 <X <30 <30 <30 <30
December 1990 <30 <30 <30 <30 <30
1r-Nb-9%

January 1990 <15 <15 <1§ <15 <15
February .990 <15 <15 <15 <15 <1%
March 19¢) <1% <15 <15 <15 <15
April 1939) <1% <156 <15 <15 <l$
May 1990 <1& <15 <16 <15 <1%
June 1990 <% <15 <15 <15 <15
July 1990 <15 <15 <15 <15 <15
August 1990 <1% <15 <15 <15 <15
September 1990 <1% <15 <15 <15 <15
October 1990 <16 <15 <1§ <1% <15
November 1990 <15 <1% <15 <18 <15
December 1990 <1% <15 <15 <1% <15

& E<12 Unit 1 Discharge Flume 1s a monthly composite of weekly grab samples.,
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RADIOACTIVITY IN LAKE WATER SAMPLES (continued)
(Monthly Collections)

(pCi/L)
E-12
£«08 £-06 £-08 Unit 1
Collection £-01 Two Creeks Coast Guard Neture Discharge
Period Met . Tower Park Station Conservancy  Flumed
(s-134
Janyary 1990 <10 <10 <10 <10 <10
February 1990 <10 <10 <10 <10 <]0
March 1990 <10 <10 <10 <10 <10
April 1990 <10 <10 <10 <10 <10
May 1990 <10 <10 <10 <10 <10
June 1990 <10 <10 <10 <10 <10
July 1890 <10 <10 <10 <10 <l0
August 1990 <10 <]0 <10 <10 <10
September 1990 <10 <10 <10 <10 <10
October 1990 <10 <10 <0 <10 <10
November 1990 <10 <10 <10 <10 <10
cember 1990 <10 <10 <10 <10 <10
(5137

Ju @ary 1990 <10 <10 <10 <10 <10
February 1990 <10 <10 <10 <30 <10
March 1990 <10 <10 <10 <10 <10
April 1990 <10 <10 <10 <10 <10
May 1990 <10 <10 <10 <10 <10
June 1990 <10 <10 <10 <10 <10
July 1990 <10 <10 <10 <10 <10
August 1990 <10 <J0 <10 <10 <10
September 1990 <10 <10 <10 <10 <10
October 1990 <10 <10 <10 <10 <10
November 19%0 <10 <10 <10 <10 <10
December 1990 <10 <10 <10 <10 <10

8 £-12 Unit 1 Discharge Flume 15 a monthly composite of weekly grab samples,
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RADIOACTIVITY IN LAKE WATER SAMPLES (continued)

(Monthly Collections)

(pCi/L)

E«l2
£-08 £-06 £-09 unit |

Collection £-01 Two Creeks Coast Guard Nature Discharge
Period Met. Tower Park Station Conservancy Flumed

Ba-le-140
January 1990 <15 <16 <1% <15 <%
February 1990 <15 <15 1% <15 <15
March 1990 <1% <15 <16 <15 <15
Apri) 1980 <15 <1b <1% <1% <l5
May 1990 <1% <15 <1 «1% <15
June 1990 <18 <16 <1% <1 <15
July 1980 <1$ <1b <15 <1% <1$
August 1990 <16 <15 <1$ <1$ <l%
September 1990 <1% <18 <15 <15 <1
October 1990 <1% <1$ 191 <16 <1%
November 1990 <15 <1% <15 <15 <15
December 1990 <1% <15 <16 «15 <16
Other Gammas®

Januery 1990 <X <30 <30 <30 <30
February 1990 <X <X <X <30 <30
March 1990 <X <30 <30 <30 <30
April 1980 <30 <X <30 <30 <30
May 1990 <X <30 <30 <30 <X
June 1990 <30 <X <30 <30 <30
July 1990 <3 <30 <30 <30 <30
August 1990 <X <30 <30 <30 <30
September 1980 <30 <30 <30 <30 <30
October 1990 <X <30 <30 <30 <30
November 1990 <30 <30 <30 <30 <30
December 1990 <X <30 <30 <30 <30

& £-12 Unit 1 Discharge Flume is a monthly composite of weekly grab samples.
b See Introduction.
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RADIOACTIVITY IN LAKE WATER SAMPLES

(Quarterly Analyses on Camposites of Monthly Collections)

(pCi/L)
£-12
£E-08 £E-06 £-09 Unit 1
Collection £-01 Two Creeks Coast Guard Nature Discharge
Period Met. Tower Park Station Conservancy  Flume®
Sr-89
Ist Qtr., 1980 <5 <5 <5 <5 <§
end Qtr., 1990 1 < <$ < <5
3rd Qtr., 19%0 <5 <5 <5 b <5
ath Qtr., 1990 <$ < <5 < <5
Sr«90
1st Qtr., 1990 <] <] <1 <] <l
2nd Qtr., 19%0 <] <] <] < <
3rd Qtr,, 1990 <] <] <] «1 <]
ath Qtr., 1990 <] <] <] <] <]
He3
Ist Qtr., 1990 <500 §l428% <500 185621460 <500
2ng Qtr,, 1990 <500 <600 <500 <500 <500
3rg Qtr., 1990 <500 <500 <500 <500 <500
ath Qtr., 1990 <500 <500 <500 <500 <500

; E«12 Unit 1 Discharge Flume 1s a quarterly composite of weekly grab samples.
Analysis was repeated; result of reanalysis 19452152 pCi/L.
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RADIOACTIVITY IN FISH SAMPLES
EDIBLE PORTIONS ONLY « COLLECTED AT E.13

(Collected 3x/year)
(pCi/g wet

Sample Description and Activity (pCi/g wet)

Collection Date 03-21-90 03-21-90 03-22-90
Lab Code EF-996 EF-997 EF-998
Type Lake Tiout Lake Trout Brown Trout
Ratfo (wet wt,/dry wt.) 3.2% 3.84 5.69
Gross Beta 2.920.1 3.720.2 2.120,1
K-80 1.58#0,31 1.8520.29 1.9920,38
Mn-54 <0.13 <0.13 <0.13
70059 ‘0. 26 <0.25 ‘0026
Co-58 <0,13 <0.13 <0,13
Co-60 <0.13 <0.13 <0.13
Cs~134 <0,13 <0.13 <0.13
Cs-137 <0.1% <0,1% 0.2220.02
Other gamma emitters?® <0.% <0.% <0.5%

’ See Introduction.
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RADJOACTIVITY IN FISH SAMPLES (continued)
ECIBLE PORTIONS ONLY = COLLECTED AT E-13

(Collected 3x/year)
(pCi/g wet)

Sample Description and Concentration

Collection Date
Lab Code

Type

Ratio (wet wt./dry

Gross Beta

K40

Mn-54

Fe-59

Co-5%

Co~60

In-6%

Cs-134

(s-137

Other gamma emitter

0B«21-90 082190
EF-1202,3 EF-1204
Salmon Brown Trout
wt.) 3.34 4.6]
2.020,0% 2.220.10
1.,6320.21 2.3220,3]
<0.13 <0.13
<0.26 <0.26
<0.13 <0.13
<0,13 <0.13
<0.26 <0.26
<0,13 <0,13
0.0620,02 0,16
5@ <0.5 <0.,%

¢ See Introduction,
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RADIOACTIVITY IN FISH SAMPLES (continued)
EDIBLE PORTIONS ONLY « COLLECTED AT E-13

(Coliected 3x/year)
(pCi/g wet)

Sample Description and Activity (pCi/g wet)

Collection Date 12-19-90 12-19-90
Lab Code EF-1359 EF«1360
Type Lake Trout Brown Trout
Ratio (wet wt,/dry wt.) 4,29 3.
Gross Beta 1.5220.06 1.8520.08
K-‘O 1 ‘8630 038 2 009‘0 038
Mn-54 <0,13 <0.13
Fe«59 <0.26 <0.26
Co-58 <0.13 <0,13
Co-60 <0.13 <0.13
in=65 <0.26 <0.26
Cs-134 <U.13 <0.13
C$°137 0011‘00021 0008300022
Other gamma emitters® <0.0% «0.05%

: See Introduction.
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RADIOACTIVITY IN SHORELINE SEDIMENT SAMPLES

(Semiannual Collections)

Sample Description and Concentration (pCi/g dry)

Lab Code
Location

Date Collected

Gross Beta

Be7

K40

Cs=137
T1.208
Pbe212
Bi-214
Ra=226
Ac-228

Lab Code
Locatien

Date Collected

Gross Beta

Be-7

K-40

Cs=137
T1-208
Po-212
Bi-214
Ra-226
Ac-228

£ES55-7356
E-N1
04-11-80

7.122.6

<0.12

4,4020.28
0.06320.012

0.2520,037
0,3820.030

<0,.028
0.2420.027

<0.0%6

£S5-827
£-01
10-02+90

5.42].8

<0.31
4,3520.42
0.08220,027
0.6420,096
0.7220.044
0.4820,064
0.5320,085
0.5920.10

£55-736
£-05
04-12+90

6.422.4

<012
7.2020.46
(00017
<0.046
0.1320,020
<0.031
<0.026
<0,066

ESS-828
£-0%
10-03-90

5.682].8

<0.17
4,2620.40
0.03220,018
0.3120.0%7
0,2820.038
0.1920.038
0.2120,040
0.3620,07%

£55-737
£-06
04-11-90

7.622.2

<0.18
6.4020,39
<0.021
<0,08%
0.18£0,025
<0.043
<0.,03%
<0,074

ESS-829
£-06
10-03-90

8.421.5

<0.22
3.1220,26
0.1020.017
0.5820.,058
0.9)20.,045

<0.041
0.5920.,045

<0.075

£55-738
£-09
04-12-90

8.822.6

<0.15
9.6420,58
<0.020
<0.062
0.1720.024
<0.037

0.1820,030

<0.070

£S5-830
£-09
10-02-90

8.02].3

<0.27
1.,8220,31

<0.028
0.5420.10
0,510,062
0.3620,063
0.4020.063
0.4920,098

£55+739
E-12
04-11-90

8.022.4

<0.17

6.1120.48
0.05420,024

0.1620.062
0.1220,038

<0,064
0.1220.048

<0.,08%

£S5-83]
£-12
10-03-90

6.121.3

<0.24
3.8620,28
<0.021
0.4420,054
0.5720,030
<0.037
0.3320,032
<0.,074
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RADIOACTIVITY IN SOIL SAMPLES

(Semiannua) Collections)

Sample Description and Concentration (pCi/g dry)

Lab Code
Location
Date Collected

Gross Beta

Be.?

K-40

Cs-137
T1-208
Pb-212
Bi-214
Ra-226
Ac-228

Lab Code
Location
Date Collected

Gross Beta

Be-7

K-40

Cs~137
T1-208
Pb-212
Bi-214
Ra-226
Ac-228

£S0-424
£-01
05-07-90

26.024.1

<0.22
17.1820.69
0.4120.039
0.8320.11
0.7420,13
0.5540.078
0.6220.074
0.75¢0.13

£S0-428
c-06
05-07+90

19.724.0

<0.22
12.1020.72

0.7820.050
0.202£0.051
0.2620.032

<0.043
0,2320.039

<0,079

£S0-425
£-02
05-07-90

24.723.7

<0.31
17.8020,82
0.2820.034
0.6320. 086
0.8620.066

<0.075
0.4240.052
0.73#0.13

£50-429,30

£-08
05-07+90

17.322.6

<0.17
10.7020. 48
0.1720, 021
0.2220.040
0.2620,028

<0,04]
0.2120.048

<0.089

£50-426
E-03
05-07-90

26.24.3

<).19
20.4020.66
0. 3820,026
0.67£0,060
0.9920,046

<0,043
0.6420,046
0.7320.09

ESO-431
£-09
05-07-90

25.523.7

<0.2%
19.21¢1.14
0.1920.047
0.4920.13
0.6520.056
<0.15
0.5420,082
0.6620,17

£50-427
£-04
05-07-90

35.024.6

<0, 32
19.7141.06
0.36£0.056
0.7420,16
0.7720.066
0.5520,12
0.580.094
0.6620,18

£50-432
£-20
05-07-90

21.323.9

<N, 17
18,.6020.63
0.3240,026
0.5740.070
0.6€°1.032
0.51 = .084
Oo 5‘1 %1 057
0.500.11

——
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RADIOACT!VITY IN SOIL SAMPLES

(Semiannua) Collactions)

Semple Description and Concentration (pCi/g dry)

Lab Code
Location
Date Collected

Gross Beta

Be«7

K40

Cs=137
T1-208
Pb=212
Bis214
Ra=226
Ac-228

Lab Code
Location
Date Collected

Gross Beta

Be«7

K40

Cs=137
T1-208
Pp-212
Bi«214
Ra=226
Ac-228

£50-470
£-01
10-02-90

9.622.,0

<0.29
6.5420.,62
0.1320.03%
0.3520.12
0.3720.065

<0.10
0.2820,060
0.4]120.11

£50-47%
£-06
1003480

9.022.0

<0.16

5.0920,32
0.06520,013

0.1920,036
0.2520.026

<0.041
0.2020.028

<0.,075

£S0-471
£-02
10«02+80

24,022.5

<0.083
14,7420,29
0.,2820.013
0.5020.032
0.5920.024
0,3920,023
0.4620,023
0.5420,042

£S0-476
£-08
10-02+80

15.6¢1.9

<0.36
13.1020,.64

0.4420,036
0.3420,06!
0.4920,048

<0.052
0.2720,039

<0.11

£ES0-472,3
£-03
10-03-90

22.121.9

<0.32
17.3220.67
0.5520,04)
0.6820,082
0.6620,043
0.5120,056
0.5820.064
0.6820.12

£ES0-477
t-09
10-02-90

19.922.1

<0.44
18,4221,10
0.2620,058
0.6320,14
0.6020,11
<0.14
0.5820.10
0.5920.18

ESO-474
£-04
10-02-80

24.,622.6

<0.35
18.892] .00
0.6220.061
0.6420,1¢
0.6720,069
0.5720.08%
0.61£0,083
0.7120.1%

ESO-478
E-20
10-01+90

20.422 .6

<C,34
15.2720,.90
0.2820,088
0.7520,17
0.7420,082
0.5320.084
0.5720.081
0.5920,17
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RADIOACTIVITY IN VEGETATION SAMPLES

(Tri-Annual Collections)

(pi/g wet)
Ratio
Collection iLab Wet Wt./ Gross

Location Date Code Dry wt.} Beta Be-7 Cs-137 Cs-134 [-131 ¥K-40 Other?
£-01 05-07-90 E6-1517,8 4.51 5.720.2 0.60#0.32 <008 <«0.06 <«0.06 7.042:0.62 <0.25
£-02 05-07-90 1519 4.69 7.5¢0.3 0.21%0.0) <0.08 D06 <«D.06 8.41:0.34 <«.25
E-03 05-07-90 1520 4.42 7.3350.3 0.37:0.08 <008 <W.06 <«.06 7.3380.30 <0.25
E-04 05-07-90 1521 5.26 5.120.2 0.3120.11 <008 <D.06 <006 4.9020.88 5,25
=06 05-07-90 1522 4.1: 5.000.2 0.22:0.08 <0.08 <«<0.06 <D.06 4.9720.27 <«0.25%
£-08 05-07-90 1523 4,61 6.020.2 0.82%0.17 <¢.08 <0D.U6 <0.06 7.3720.8% <0.25
£-09 05-07-%0 1524 £.76 6.220.3 <0.19 <. 08 <«D.06 <«D.06 5.6320.2¢8 <0.25
£-20 05-07-90 152% 4.92 6.620.3 0.27¢+0.08 <008 <0.06 <«D.06 7.6720.29 <0.25
E-01 07-02-90 £G-1577 5.43 7.0:0.3 0.66%0.07 D08 <«D.06 G066 5.5%+0.29 <«B.2%
£-02 07-0z-%0 1578,9 3.77 5.920.2 0.77#0.16 <0.08 <0.06 <. 06 5.3120.41 <0.25
E-03 07-02-90 1580 3.20 8.3:0.4 0.8420.20 <0.08 <0.06 <D.06 5.90%0.85 <.25
£-04 07-02-9G 1581 §4.56 5.120.2 0.9620.21 <0.08 <0.06 <0.06 5.6120.62 <0.25
£E-06 0" -02-%0 1582 5.15 7.38:0.3 0.7620.]18 <008 <0.06 <C.06 6.1320.86 <§.25
£E-08 0y-02-90 1583 2.58 7.000.4 2.0820.11 <. 08 <D.06 <006 5.122:0.20 <«0.25
E-09 07-03-90 1584 3.98 6.120.2 0.91£0.15 <0.08 <«0.06 <D.06 §.8620.39 <0.25
£-20 07-02-%0 158% 3.97 6.120.3 0.84:0.08 <D.08 <0.06 <006 5.84:0.25 <0.25
£-01 10-02-90 EG-1645 2.79 5.680.3 3.51£0.18 <«C.08 <«D.06 <0.06 5.3#0.33 <D.25
£E-02 10-03-90 1646 4.84 3.620.2 2.65¢9.30 <0.08 <0.06 <«0.06 3.43:0.85 <0.2%
£E-03 10-63-90 1647 5.42 4.2+0.2 3.38%0.15 <D.08 <D.06 <0.06 7.0620.32 <0.2%
£-04 10-03-90 1648 5.8¢ §.440.2 1.9620.24 <008 <0.06 <0.06 4.8920.52 <0.25
£E-06 10-02-90 1649.50 6.1i 4.3:0.1 0.5820.11 <D.08 <H.06 <«0.06 4.13:0.32 «0.2%
E-08 10-02-%0 1651 2.54 5.8420.8 4.2720.16 9. 08 <«0.06 <«0.06 5.1120.31 <0.25%
£-09 10-02-90 1652 3.82 4.420.3 1.9520.13 <008 <0.06 <006 4.52#0.35 <0.25
£-20 10-01-%0 1653 4.33 6.120.2 1.29#%0.18 <D.08 <006 <0.06 5.3420.88 <9.25

2 See Introduction.
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KADIOACTIVITY IN AQUATIC VEGETATION SAMFLES

(Triennia) Collections)

Saryle Description and Concentration (pCi/g wet)

Lab Code
Location

Dete Collected
Ratin (wet wt./dry wt,)

Gross Beta

Be«7
K40
Co-58
Co=60
Ce-134
Cs-137

Lab Code
Location

Date Collected
th10 ('.t “to/dry wto)

Gross Beta

Be~)
k=40
Co=58
Co=60
(s=134
Cs~137

ESL«217
-5
06+26-90

2.49
5.0¢1.1

0.5620.16

1.9020,28
<0.019
<0.016
<0,013
<«0.019

ESL-218
£-12
06-26+20

3.4%
4,720,7

0,8920.18
1,7020,24
<0.018
<0.017
<0,011
0.05820,013

ESL-233
-5
08+08-90

3.59
1.120.4

<0.,54
1.5320,46
<0.061
<0.045
<0,047
<0.049

ESL-234,5
t-12
08-13-90

3.26
2.720.4

1.0020.26
1.9420.56
<0.043
<0.,066
<0.031
0,07920,030

ESL-25]
(33
10-03-9C

4.76
1.220,2

<0.23
1.,0620,33
<0.027
<0.020
<0.022
<0.021

ESL-262
E-12
10-04-90

4,50
3.520,3

<0.30
2.8920,60
<0.029
<0.02%
<0.021
<0,026
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AMBIENT GAMMA RADIATION (TLD)
1st Quarter, 1990

e — - —— - o — O ———— " ——— | — o Ao 0 e

Date Annealed 12-20-89
Date Placed 01-03-90
Date Removed 03-28-90
Date Read 04-04-90
Days in the Field 84
Days from Annealing to Readout 105
Days in Net mk
Location the Field Total mR Net mR per 7 days
Indicator
2| ] 16.820.2 12.0¢1.5 1.00#0,13
£-2 84 18.721.2 13,92].9 1.16£0.16
E‘B “ 2008*008 ‘600'1.7 1033‘001‘
E-4 B4 18.0£0.8 13.221,7 1.10¢0 14
E°5 “ 18083037 l‘cO’l-’ 101’*0'1‘
E'G u 1708’046 l3.0ﬁ 06 100830013
£-7 84 16.00.7 10.221.7 0.85¢0.14
E'B “ 17033003 12.5!1.5 1.0‘20013
£-9 84 18.2¢1.2 13.4¢]1.9 1.12¢0,16
E~12 8‘ 120‘3008 706‘107 0.53!0.1‘
E-15 84 22.,00.5 17.2¢1.6 1,4220.13
E‘l? 8‘ ’705*0.9 12.73108 1:0620015
£-2? a4 20.2¢1.1 15.41¢1.9 1.2820.16
£-23 84 19,2¢0.6 14,421 .6 1.2020.13
£.24 84 18,7#0.9 13.921.8 1.1620.15
£-25 8e 19.621.0 14.82] .8 1.2320.15
£-26 84 19.120.8 14.321.7 1.1920.14
£-27 84 17.421.0 12.621.8 1.0520.15
Lontrol
Mean ¢ s.d. 18.3£2.0 13.5£2.0 1.1320.17
___In-Transit Exposure
Date Annealed 12-20-89 03-22-90
Date Read 01-10-90 04-04-90
_ Total mR
ch‘l 305!001 6-3:003
1TC-2 3.520.2 6.020.2

O S Sl G - < A S A S i A B, A A P A 0. S, S, A U .~ et et B B At 1 ARSI A
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AMEIENT GAMMA RADIATION (TLD)
2nd Quarter, 1990

T W M . e W A i W R T W A e W S—— - - ke

Date A>neated 03-22-90

Date Placed 03-28-90
Date Removed 07-03-90
Date Read 07-13-90
Days in the Field 97
Days from Annealing to Readout 113
Days in Net mR
Location the Field Total mR Net mR per 7 days
Indicator
E-1 97 17.2¢1.1 12.42]1 .9 0.8920.14
E'z 97 la 07*007 lsugtl a’ 1.0030 013
£-3 97 20.1¢0.4 15.321.6 1.10£0.12
E-4 97 19.621.3 14 .822.1 1.07£0.15
E-§ 97 18.7¢1.3 13.922.1 1.00£0.15
E-7 97 15.2¢0.6 10.421,7 0.7520.12
£-9 97 19.410.8 14 .62] .8 1.06¢0.13
£E-12 97 12 .920.4 8.1¢1.6 0.5820.,12
£-15 97 18.720.2 13.921.6 1.00¢0,12
£-17 97 16.620.5 11.821.7 0.8520.12
E-18 97 21 .620.6 16,821 .7 1.2120.12
£-22 97 16.7:1.0 14,921 .9 1.08¢0,14
E-25 97 18.320.5 13.521.7 0.9720.12
£-26 97 15.8¢0.3 11.0¢1.6 0.7920.12
£-27 97 19.220.2 14 ,42) .6 1.0420.12
Control
£-20 97 28.620.5 13.821.7 1.0020.12
Mean ¢ s.d. 18.442.1 13.622.1 0.9820.16
. In-Transit Exposure
Date Annealed 03-22-90 06-27-90
Date Read 04-04-90 07-13-90
AT 1B A
I7C-1 6.320.3 3.220.2
ITC-2 6.0£0.2 3.720.2
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NIBIENT GAMMA RADIATION (TLD)
3rd Quarter, 1990

Date Annealed 06-27+-90
Date Placed 07-03-90
Date Removed 10-04-90
Date Read 10-156-80
Days in the Field 93
Days from Annealing to Readout 110
Days 1in Net mR
Locaticn the Field Total mR Net mR per 7 days
Indicator
E'l 93 1605’1.1 1107:109 0088*001‘
E‘z 93 19.7:0-‘ 1‘.91106 1012:0.12
E-3 93 20'6:009 15.8:1-8 101920-1‘
£-4 93 19.520.6 14,721.7 1.1120,13
E'S 93 1902:100 1‘0“109 100830014
E'G 93 1701300‘ 120331-6 0093300‘2
E-7 93 16..020.5 11.2¢1.7 0.8420.13
£-8 93 17.,720.3 12.921.6 0.9720.12
E'9 93 20.6*1.‘ 15.83201 1.1930-16
E-12 93 14.520.5 9.721.7 0.7320,13
E-14 93 19.920.4 15.121.6 1,1420,12
E.ls 93 21.1*007 16-331.8 1023:001‘
£’16 93 2007‘0-5 15093107 1l2030013
E’17 93 17.1:100 12033109 0.9330.1‘
£E-18 93 21.320.8 16,521 .8 1.2420,14
£’22 93 210‘*100 1603:109 102320014
E-23 83 21.52..0 16,721.9 1.2620.14
[-24 93 20.921.3 16,122.1 1.2120.16
£-25 93 19.921.4 15.122.1 1.1420.16
£-26 93 17.221.1 12.,421.9 0.9320.14
E-27 93 17.020.7 12.2¢].8 0.9220,14
Control
E-20 93 20.020.8 15.2:1.8 1.1420.14
Mean ¢ s.d. 19.022.0 14,222.0 1.0720.15
In-Transit Exposure
Date Annealed 06-27-90 09-21-90
Date Read 07-13-90 10-15-90
Total mR
ITC'I 302‘0-2 5'9200‘
ITC-2 3.720.2 6.620.4
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AMBIENT GAMMA RADIATION (TLD)

4th Quarter, 1990

Date Annealed 09-21-90
Date Placed 10-04-90
Date Removed 01-03-9]
Date Read 01«12+81
Days in the Field 8l
Days from Annealing to Readout 113
Days 1in Net mR
Location the Field Total mR Net mR per 7 days
Indicator
E'l 91 19.0’005 13'9:105 1007‘0.11
E-? 91 190‘:00‘ 1‘03’105 101030011
E=3 81 21.,320.6 16.2¢1,5 1.25¢0,11
£-4 91 19.220.6 14.121.5 1.08£0,11
E-5 91 19.621.2 14.5¢] .8 1,1220.14
E-6 91 18.120.4 13.021.5 1.00£0.11
E-7 8l 15.920.5 10.821,.5 0.8320.11
E-2 91 17.020.8 11.92]1.6 0.92¢0,12
£-9 91 19.820.4 14,721.5 1.1320.11
5'12 91 1600*0.6 1009:1-5 008430011
£-14 ¢l 20.220.6 15.121.5 1.1620.,11
E-15 91 22.,721.0 17.621.7 1.3520.13
E=16 91 20,620.8 15.52] .6 1.1920,12
£-17 9l 17.420.6 12.321.5 0.95¢0.11
E-18 91 21.120.6 16.021.5 1.2320.11
E°22 91 20.431.0 ]5.3!1.7 101830013
£E-23 gl 21.920,.9 16.821,7 1.2920.13
E’24 91 1907*100 1‘06:107 1.12:0013
£-25 91 18,.820.6 13.7¢1.5 1,0520.11
E~26 91 17.020.2 11,91 .4 0.9220.11
E'Z? 91 18083007 13.7:106 100530012
Lontrol
£-20 91 19.620.6 14.52]1.5 1.1220.11
Mean 2 s.d. 19.221.8 14 .,221.,8 1.0920,14
In-Transit Exposure
Date Annealed 09-21-90 12-24-590
Date Read 10-15-90 01-12-81
Total mR
ITC'I 5-9:0.4 4022002
ITC'Z 60620-4 3-610.2
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Appendix A

Interlaboratory Camparison Program Results

NOTE: TIML participates in intercomparison studies administered by U.S., 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.

July, 1990

A-1



Appendix B

Data Reporting Conventions



1.0.

2.0.

3.0.

Data Reporting Conventions

A1l activities except gross alpha and gross beta, are decay corrected
to collection time or the end of the collection period.

Single Measurements

Each single measurement is reported as follows:
Xt
where x = value of the measurement;

s * 2 §0un§;n9 uncertainty (corresponding to the 95% confidence
evel).

In cases where the activity is found to be below the lower limit of
detection L it is reported as

<L

where L = 1s the lower limit of detection based on 4.660 uncertainty
for a background sample.

Quplicate Analyses

3.1. Individual results: xj t s
%5

Reported result: xXts
where x = (1/2) (x1 + x3)

2 \’ 2 2
s = (1/2) $1%5;

3.2. Individual results: <L)
A
Reported result: <L

where L = lower of L] and L)
3.3. Individua! results: x % §
<L
Reported result: xt s if x 2 L3

<L otherwise
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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 deviations listed in 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 standard
deviation(s) of a set of n numbers xj, x2, . . . x, are defined

as follows:

X = % I

WS (x-%)2

n-1

values below the highest lower 1imit of detection are not included
in the average.

If all of the valuec “= the averaging group are less than the
highest LLD, the highest LLD is reported.

[f 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 following those to be retained is less than §,
the figure is dropped, ana the retained figures are kept
unchanged. As an example, 11.443 is rounded off to 11.44,

4.5.2 1f the figure following those to be retained is greater than
5, the figure 1s dropped, and the last retained figure is
raised by 1. As an example, 11.446 is rounded off to 11.45.

4.5.3. If the figure following those to be retained is 5, and if
there are no figures other than zeros beyond the five, the
figure 5 is dropped, and the last-place figure retained is
increased by one if it i1s an odd number or it is kept
unchanged if an even number. As an example, 11.435 is
rounded off to 11.44, while 11.425 is rounded off to 11.42,
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Appendix C
Sampling Program and Locations



Table C-1. Sample collection and analysis program
Locations Collection Type Analysis
Sample Type No. Codes (and Type)2 {and Frequency)® {and Frequency)b
Airborne Filters 6 £E-1-4,8,20 Weekly GB.GS on QC for
each location
Airborne lodine 6 £-1-4,8,20 Weekly 1-131
Ambient Radiation 22 £-1,2,3,4,12,14,15 Quarterly Ambient gamma
(TLDs) £-5,6,7,8,9,16,17,18,
20,22,23,24,25,26,27
Lake Water 5 £-1,5,6,9,12 Monthly GB, GS, 1-131 on MC
H-3, Sr-89-90 on QC
well Water 1 £E-10 Quarterly 6B, GS, H-3, S5r-89-90,
1-131
Vegetation 8 £-1,2,3,4,6,8,9,20 Ix/year 68,65
as available
Shoreline Silt 5 €-1,5,6,9,12 2x/year 68,65
Soil 8 €-1,2,3,4,6,8,9,20 2x/year (= O
Milk 3 £-11,19,21 Monthly GS,1-131,5r-89-90
Algae 2 £-5,12 3x/year GB,6S
as available
Fish 1 E-13 Ix/year 68,65 {in edible
as available portions)

-



Table C-1. Continued.

Locations

Collection Type Analysis

Sample Type No. Codes {and Type)d (and Frequency)b (and Frequency)b

Airborne Filters

Liquid
Subsoil Water

Miscellaneous Water
Samples

SPECIAL COLLECTIONS AND ANALYSES

4 per month Sr-89, Sr-90

1 per quarter Sr-89, Sr-90 (comp.)
1 per month GA, Sr-89, Sr-90

4 per quarter GA, GB, H-3, GS

4-5 per year Sr-89, Sr-90

3 Locations codes are defined in Table 2.
stations are indicators.

Control Stations are indicated by (C) all other

b Analysis type is coded as follows: GB = gross beta, GA = gross alpha, GS = gamma spectro-
scopy, H-3 = tritium, Sr-89 = strontium-89, Sr-90 = strontium-90, 1-131 = jodine-131.
Analysis frequency 1s coded as follows: MC = monthiy composite, QC = quarteriy composite.




APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

NOTE: TIML participates in intercomparison studies administered by U.S. 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.

January, 1991
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Appendix A
Interlaboratory Comparison Program Results

Teledyne lsotopes Midwest Laboratory (formerly Hazleton Environmental Sciences)
has participated in interlaboratory comparison (crosscheck) programs since the
formulation of its quality cenirol program in December 1971, These programs
are operated by agencies which supply environmental-type samples (e.g., milk or
water) containing concentrations of radionuclides known to the issuing agency
but not to participant laboratories. The purpose of such a program s to
provide an independent check on the laboratory's analytical procedures and to
alert it to any possible problems,

Participant laboratories measure the concentrations of specified radionuclides
and report them to the issuing agency. Several months later, the agency
reports the known values to the participant laboratories and specifies control
1imits, Results consistently higher or lower than the known values or outside
the control 1limits indicate & need to check the instruments or procedures

used.,

The results 1in Table A-1 were obtained through participation in the environ-
mental sample crosscheck program for milk, water, air filters, and food samples
during the period January 1986 through December, 1990. This program has been
conducted by the U.S. Environmental Protection Agency Intercomparison and
Calibration Section, Quality Assurance Branch, Environmental Monitoring and
Support Laboratory, Las Vegas, Nevada.

The results in Table A-2 were obtained for thermoluminescent do<imeters (TLDs)
during the period 1976, 1977, 1979, 1980, 1984, and 1985-1986 ¢hrough partici-
pation in the Second, Third, Fourth, Fifth, Seventh, and E‘ghth International
Intercomparison of Envirenmental Dosimeters under the spcasorships listed in
Table A-2. Also Teledyne testing results are listed.

Table A-3 lists results of the analyses on in-house spiked samples.
Table A-4 lists results of the analyses on in-house "blank® samples,
Attachment B lists acceptance criteria for "spiked" samples.

Addendum to Appendix A provides explana.ion for out-of-limit results,
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Teble A-1, U.S. Environmental Protection Agency's crosscheck program, comparison
of EPA and Teledyne lsotopes Midwest Laboratory results for milk,
water, air filters, and food samples, 1986 through 1990,8
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ 1s, N=) Limits
STF-447  Food Jan 1986 Sr«89 24.,322.% 25.025,0 16.3-33,7
Sr-90 17.320.6 10.021.,5 7.4-12.6
1-131 22.722.3 20,020.6 9.6-30.4
Cs=137 16.320.6 15.0¢5.0 6.3-23.7
K 927246 9502144 7011198
STW-448  Water Feb 1986 Cr-51 45.023.6 36.0¢5.0 29.3-46.7
Co=60 19.721.5 18,025,0 9.3-26.7
zn’65 44 001305 40 003500 3] c3"4807
RU'106 <9.0 0003500 0.0’807
CS'134 ?8-3:253 3000:500 21.3‘3807
Cs=137 23.720.6 22.025.0 13.3-30.7
STW-44%  Water Feb 1986 He3 6176448 62272525 4317+6137
STW-450  Water Feb 1986 U total 8.020.0 $.026.0 0.0-19.4
STM-45)1  Milk Feb 1986 1-131 7.020.0 §.026.0 0.0-19.4
STW-452  Water Mar 1986 Ra-226 3.820.1 4.120.6 3.0-5,2
Ra-228 11.020,5 12.421.8 9.2-15.5
STW-453  Water Mar 198€ Gr. alpha 6.720.6 15.025.0 6.3-23.7
Gr. beta 7.320.6 8.025.0 0.0-16.7
STW-454  Water Apr 1986 1-131 7.020.0 9.026,0 0.0-19.4
STN-455  Water Apr 18986
456 (Blind)
Sample A Gr. alpha 15,021.0 17.025,0 8.3-25.7
R6-226 3013001 209:0.4 201"307
R"'228 1052002 200:003 1.5"2 05
Uranium 4,720.6 5.026.0 0.0-15.4
Sample B Gr. beta 28.,7¢1.2 35.025,0 26.,3-43,7
Sf‘-89 507!0o6 7.0:5-0 000‘1507
Sr-80 7.020.0 7.021.5% 4,4-9.6
Co-60 10.721.5 10.025.0 1.3-18.7
CS'134 4.0!1'7 5.01500 000"1307
Cs-137 6.320.6 $.0£5,0 0.0-13.7
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Teble A-l,

(continued)

Concentration in pCi/Ld

EPA Resultd

Lab Sample Date TIML Result Control
Code Type  Collected Analysis 220¢ ls, N=) Limits
STAF-457 Air Apr 1986 Gr. 8lpha 13.720.6 15.025,0 6.3-23.7

Filter Gr. beta 46,320,6 47.015.,0 38.3-65.7
5?*90 1‘.7:006 18-0’105 15.‘-20.6
Cs=137 10,720.6 10.025.0 1.3-18.7
STU-458 Urine  Apr 1986 Tritium 4313270 44232189  4096-4750
57”-459 Nlt!r May 1986 Sr°89 403:005 5003500 0.0'1307
§r«90 5.020,0 $.0¢1,5 2.4-7,6
STW=460  Water May 1986 Gr. alpha 5,320.6 8.025,0 0.0-16.7
Gr. beta 11.321.2 15.,025.0 6.3-23.7
STW-461  Water Jun 1986 Crebl <§.0 0.045.0 0.0-8.7
C0°60 6600‘100 66003500 5703'7407
In=65 87.321,5 86.025.0 77.3-94,7
Ru~106 39.722.5 50.025.0 4],.3-58,7
(s-134 49,322.5 49.045.0 40.3-57.7
Cs-137 10.,321.,5 10,025.0 1.3-18.7
STW-462  Water Jun 1986 Tritium 3427225 31264361 2499-3751
STM=464  Milk Jun 1986 Sr-8% <1.0 0.025,0 0.0-8,7
Sr-90 15.,320.6 16.021.5 13.4-18.6
1'131 480322.3 4100!600 3006'51-‘
C$'137 43.7’1.5 3100*500 2203'3907
K 15672114 1600280 1461-1739
STW-465  Water Jul 1986 Gr. alpha 4.720,6 6.025.0 0.0-14.7
Gr- beta 18073102 ‘8.015.0 9.3‘2607
STw=467  Water Aug 1986 1-131 30.320.6 45,026.0 34.4-55.4
STW-468  Water Aug 1986 Pu-239 11.320,6 10.121.0 8.3-11.9
STW-468  Water Aug 1986 Uranium 4,0:0.0 4.026.0 0.0-14.4
STAF-470 Air Sep 1986 Gr. alpha 19.321.5 22.025,0 13.3-30.7
471 Filter Gr. bete 64.022.6 66.025.0 57.3-74.7
472 Sr-90 22.021,0 22 ,025,0 19.4-24.6
Cs-137 25.721.% 22,025.0 13,3-30.7
STW-473  Water Sep 1986 Ra-226 6.020.1 6.120.9 4.5-7.7
Ra-228 8.721,1 9.12].4 6.7-11.5
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Teble A-1. (continued)
Concentration in pCi/Lb
EPA Resultd
L &b Sample Date TIML Result Control
Code Type Collected Analysis 220¢ 1s, N=] Limits
STW-474  Water Sep 1986 Gr. 8lpha 16,323,2 15.025.0 6.3-23.7
Gf‘. bet. 9.031 .0 8003500 0.0'1607
STN-475  Water Oct 1986 Cre81 63.325,5 $9.025.0 50,3-67.7
C0-50 3100‘200 3100:500 22.3'3907
20-657 87.3:509 85.03500 7603'9307
Ru'106 7‘07‘7.‘ 7‘00:5.0 6503‘8207
Cs-134 25.,720.6 28,025.0 19.3-36.7
Cs-137 46,32 .5 44.025.0 35,3-52.7
STW-476  Water Oct 1986 He3 5918260 60732597 4938-7008
SPW-477  Water Oct 1986
(Blind)
Sample A Gr. alpha 34.026.0 40,015.,0 31.3-48,7
Ra-226 5.820,2 6.0:0.9 4,4-7.6
R6-228 207:100 50010.8 3.7‘603
Uranium 1100:0-0 100036.0 000'2004
Sdmp]e B GP. beta 38.71102 51002500 4203'59.7
Sr-89 5.020,0 10.025.,0 1.3-18.7
Sr-90 3'0:000 400:105 104‘6o6
Co-60 24.,721.2 24 ,025,0 15.3-32.7
Cs-134 11.022.0 12.025.0 3.3-20.7
CS°137 9.33102 8.0:5.0 0.0'20.4
STM-4"3  Mi1lk Nov 1986 Sr-89 7.7¢1.2 9.0£5,0 0.,3-17.7
Sr-90 1.020.0 0.021.5 0.0-2.6
1-131 52.323.1 49,026.0 38.6-59.4
Cs-137 45,723.1 39,025.0 30.3-47.7
K 14892104 1665278 1430-1700
STU-48C Urine Nov 1986 He3 5540426 5257912 4345-6163
STW=481  Water Nov 1986 Gr. alpha 12.044.0 20,025.0 11.3-28.7
Gr. beta 20.023,5 20.025.0 11.3-28.7
STW-482  Water Dec 1986 Re-226 6.720.2 6.8:1.0 5.0-8.6
na-228 5.220,2 11.1£1.7 8.2-14.0
STW-483  Water Jan 1987 Sr-g9 19.725.0 25,025,0 16,3-33.7
$r-90 21.022.0 25.021.,5 22.4-27.6
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Table A-l. (continuved)
Concentration in pCi/Lb
EPA Resyltd
Lad Sample Date TIML Result Control
Code Type Collected Anglysis t20¢ ls, N=l Limits
STW-484  Water Jan 1987 Pu-239 17.022.3 16.721.7 13.8-19.6
STF-486  Food Jan 1887 Sr-90 36,024 .0 49.0210,0 31.,7-66.3
1.131 7800‘30‘ 7800*800 6‘0"91-9
Cs-137 89.7£3.0 84.025,0 75.3-92.7
K 942156 980249 895-1065%
STF-487 Food Jan 1987 Sr-80 2.020,0 -
(Blank) 1-131 <3 .-
CS°137 (2 -
K 9932102 -
STW-488  Water Feb 1987 Co-60 49,020.C 50.025,90 4] ,3-58,7
Zn'65 960017'2 9100:500 82.3'9907
Ru-106 92.0220.2 100.025,0 61.3-108.7
Cs-134 §3,023.4 §9.025.0 50.3-67.7
CS'137 8903!4-6 87002500 78.3‘9507
STW-483  Water Feb 1987 He3 41302140 42092420 3479-4939
STW-480  Water Feb 1987 Uranium 8.321.2 8.026.0 0.0-18.4
STM-458]  Milk Feb 1987 1-131 5.0£0.0 9.020.9 7.4-10.6
STw-492  Water Mar 1987 Gr. alpha 3.721.2 3.025,0 0.0-11.7
GT. beté 11-33102 13003500 403'21.7
STW-493  Water Mar 1987 Ra-226 7.020,1 1.3%1.1 5.4-9.2
Ra-228 7.122.3 7.5¢1.1 5.5-8.5
STW-494  Wwater Apr 1887 [«131 8.020.0 7.020.7 5.8-8.¢
STAF-455 Air Apr 1987 Gr. alpha 15.020.0 14,025.0 §.3-22.7
Fi]ter Gr. beta 41.01200 430025.0 34.3'51.7
SF-90 16.3:102 17001105 14.4'19.6
Cs=137 7.0£0.0 8.0£5.0 0.0-16.7
STwW-456  Water Apr 1987
437 (B11nd)
Sample A Gr. alpha 30.721.2 30.028.0 16.1-43.9
Ra'226 3-9:0.2 3.92006 209'409
Ra-228 4.9:0.9 4,.0:0,6 3.0-5.0
Ul‘aﬂium 5001000 500:600 000'1504
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T.b‘e A‘lo

(continued)

Concentration in pCi/Lb

EPA Resultd

Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ 1s, Nzl Limits
STW-486  wWater Apr 1987
497 (Blind)

Sample B Gr. beta 69.319.4 66.025,0 §7.3-74.7

SP-QQ 16.3:3:0 1900‘500 10‘3'2707

Sr-90 10.020.0 10.021,8 7.4-12.6

CO‘60 803‘3'0 8.035.0 000'1607

C"134 19003200 20.0:500 1103'2817

Cs-137 14,721.2 15,025,0 6.3-23.7

STU-4%8  Urine Apr 1987 He3 60172454 56202785 4647-6593

STH-499 Niter Hay 1987 Sr'89 3800:600 41-0!5.0 3203"9.7

Sr-90 2100*2:0 20-01}.5 1704'2206

STW-500  Water May 1987 Gr. alpha 9.023.4 11.025,0 2.3-19.7

Gro bet‘ 10-33102 7003500 000°15|7

STW-501  water Jun 1987 Cre5l 40.028.0 41.025.0 32,3-49.7

Co-60 60.323.0 64 .025.,0 56.,3-72.7

20'55 1103:500 1000:500 1.3'1807

RU'106 78-3:6.‘ 7500:500 66.3'8307

C$'134 36.7:300 40.0*500 31.3‘48.7

Cs-137 80.324.,2 80.,025.0 71.3-88.7

STW-502  Water Jun 19887 H=3 2906286 28952357 2277-3513
STW=503  Water Jun 1987 Ra-226 6.920.1 7.3%].1 5.4-9,2

Rl°228 130331-0 1502‘203 1102'1902

STM-504  Milk Jun 1987 Sr-89 §7.024 .3 69.015.0 60.3-77.7

Sr-80 32.0¢1.0 35.025.0 32.4-37.6

1-131 64 .022.0 §9.026.0 48.6-69 .4

Cs-137 77.7¢0.6 74.,025,0 65.3-82,7

K 1383217 1525276 1393-1657

STW-505  Water Jul 1987 Gr. alpha 2.319,7 5.015,0 0.0-13.7

GF. beta 400:1.0 5.0:500 0.0'1307

STF-506 Food Jul 1987 1-131 82.7¢4.6 80,028.0 66.1-93.9

Cs-137 53.723.0 50,025.0 4].3-58.7

K 1548157 168084 15634-1826

STW=507  Water Aug 1987 1-131 45,7242 48,026.0 37.6-58 .4
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Teble A1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type  Collected Analysis 220¢ s, N=] Limits
STW-508  Water Aug 1987 Pu-239 5.820,2 5.3¢0.5 4,4-6,2
STW-509  Water Aug 1987 Uranium 13.,320.3 13.026.0 2.6-22.4
STAF-510 Air Aug 1987 Gr. 8lpha 9.720.4 10.015.0 1.3-18,7
F‘]tef Gro blt! 2803‘0.6 3000’500 2103‘3807
Sr-90 10,0£0.,9 10,021,5 7.4-12.6
CS'137 1000‘100 10003500 103'18.7
STW-511  Water Sep 1987 Ra-226 9.920.1 9.721,5 7.2-12.2
Ra'228 801’1.4 603!100 ‘06'800
STW-R12  Water Sep 1987 Gr. alpha 2.020.6 4.025,0 0.0-12.7
. Gr. beta 11.321.3 12.025.0 3.3-20.7
STW=513  Water Sep 1987 He3 4473100 44522449 3714-5270
STW-514  Water Oct 1987
(Blind)
Samp]e A C?. ‘]pha 2903:206 280037.0 1509"001
RG-ZZG “093001 ‘083007 306'6.1
R.'zzs ‘02‘100 306*005 207'405
Uranium 3.020.1 3.026.0 0.0-13.4
Samp]e B Sr-89 1‘031103 16:03500 7.3’2407
Sr-90 9.7£0.4 10.021.5 7.4-12.6
Co-60 16,723.0 16.0¢5,0 7.3-24.7
C$'134 1607‘2.3 160035-0 703’24.7
CS'137 2‘.3:303 2400:500 1503‘320'
STW-516  Water Oct 1987 Cr-5] 80.3217.,5 70.025.0 61.3-78.7
Co=-60 16.0£2,3 15,025.0 6.3-23.7
Sample A in-65 46.325,6 46.025.0 37.3-54.7
RU°106 57.3115.4 610015.0 5203'69n7
CS'134 23.7*205 25.0:500 1603'33‘7
(s-137 61.743.2 51.025.0 42,3-59.7
STU-817  Urine Nov 1987 H+3 7267100 74322743 6145-8719
STN'SlB Nater NOV 1987 Gf. G]pha 3-01200 7001500 000‘15.7
GT. beta 15.712.3 1900:5-0 1003'27.7
STW-519  Water Dec 1987 I-131 26,023.0 25.,026.0 15.6-36.4
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Table A-l,

(continued)

Concentration in pCi/Lb

EPA Resyultd

Lab Sample Date TIML Result Control
Code Type Collected Analysis £20¢€ 1s, N=] Limits
STW-520 Water Dec 1987 Ra-226 $.120.8 4,820,7 3.6-6.0
R0-228 30‘3001 5033008 309'607
STW-521  Water Jan 1988 Sr-89 27,325,0 30.0¢5.0 21,3-38,7
Sf‘-90 1503:102 1500‘105 120“1796
STN-523  Water Jan 1988 Gr. alpha 2.021,2 4.025.0 0.0-12.7
Grc bet‘ 7.7*102 8-0!5.0 000‘16.7
Sr-90 §3.022.0 $5.022.8 50.,2+59.8
l'lal ]0203"02 10200:1002 8‘03'11907
Cs-137 95,726.4 81.025.,0 82.3-99.7
K 10112158 1230262 1124-1336
STW-525  Water Feb 1988 Co-60 69.322.3 69.025,0 60.,3-77.7
Zn‘65 990033.4 940029.4 77.7'1!003
Ru=106 92.7¢14.4 105.0:10.5 86.8-123.,2
(s-134 61.728.0 64,025,0 §5.3-72.7
Cs-137 99.723.0 94,025.0 85.3+102.7
STW-526 Water Feb 1988 He3 34532103 33272362 2700-35954
STW-527  Water Feb 1988 Uranium 3.020.0 3.026.0 0.0-13.4
STM-528 Milk Feb 1988 [-13] 4.721.2 4.020.4 3.3-4,7
STW-529  Water Mar 1988 Ra-226 7.120.6 7.62]1,1 $.6-9.6
R6-228 Me 7.7!102 507‘907
STW=530  Water Mar 1988 Gr. alpha 4.321.2 6.025,0 0.0-14.7
Gra bet. 1303:103 1300:5.0 4.3'2147
STAF-531 Air Mar 1988 Gr, alpha 21.0£2.0 20.,025.0 11.3-28.7
Sr°90 1607:1'2 1700*105 1404°1906
CS'137 18‘71103 1600:5.0 7.3'24.7
STW-532  Water Apr 1988 1-131 9.022.0 7.520.8 6.2-8.8
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Table A-1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type  Collected Analysis 220¢ s, N=l Limits
STW-533  Water Apr 1988
34 (Blind)
Sample A Gr. alpha N f 46.0211,0 27.0-65.0

R"zzs '0 6.“1.0 ‘.7"801
Ra~228 w 506’0.8 ‘02°700
UNMUM 60010.0 6.0‘6.0 000’160‘
Sr‘89 353‘1‘2 5002500 000’1307
Sf‘-go 503:102 5003105 204‘7.6
Co=60 63.321.3 50.025,0 4] ,3-58.7
CS‘IB‘ 7073102 700:500 000‘1507
Cs=137 8.321.2 7.025,0 0.0-15.7

STU-535 Urine Apr 1988 H=3 64832155 62022620 §128-7276

STW=536  Water Apr 1988 Sr-8% 14,721,3 20.025,0 11.3-28.7
Sr-90 20.022.0 20,0¢1.5 17.4-22.6

STW-538  Water Jun 1888 Cr-61 331.7413.0 302,0230.0 250.0-354,0
CO‘GO 1600:2.0 15.015.0 603'23.7
In-65% 107.7¢11.4 101.0210.0 83,7-118.3
Ru=106 191.3¢11.0 195.0220.0 160.4-229.6
CS~134 18o3$4¢6 20.01500 1103'2807
CS'137 25-33112 2500:5.0 1603‘3307

STW-539  water Jun 1988 K3 £.86292 55652557 4600-6530

STM-541  Milk Jun 1988 Sr-89 33.7211.4 40.015.,0 31.3-48.7
SI"90 5503:508 60.0:3.0 54.8"6502
1-131 103,723,1 84,02£9.0 78.4-109.,6
Cs=137 52.723.1 51.025,0 42.3-59.,7
K 1587223 1600280 1461-1739

STw-542  Water Jul 1988 Gr. alpha 8.7:4,2 15.025.0 6.3-23,7
Gr. beta 5,321.2 4.025.0 0.0-12.7

STF-543  Food Jul 1988 $r-89 no f 33.025.0  24,3-41,7
Sr-90 ND 34,042.0 30.5-37.5
1-131 115.0¢5,3 107.0:211.0 88,0-126.0
Cs=137 52.726.4 49,025.0 40.3-57.7
K 1190166 12401262 1133-1347
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Teble A-1. (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type  Collected Analysis 20¢ s, N=] Limits
STW-544  Water Aug 1988 1-131 80.010.0 76.028.0 62.1-89.9
STW-545  Water Aug 1988 Pu=239 11.020.2 10.2¢1.0 8.5-11.9
STN'546 Hater AUQ 1988 Uranium 6-03000 6.036.0 000'160‘
STAF-547 Air Aug 1988 Gr, alpha 8.020.0 8.025.0 0.0-16.7
Fi]ter Gro beta 2603‘1.2 2900:5.0 20.3'3707
SF'90 8001200 8.0:105 50"1006
Cs=137 13.022.0 12.0£5.0 3.3-20.7
STW-548  Water Sep 1988 Ra-226 9,320.5 8.422,6 6.2-10.6
Ra-228 5.820.4 §.421.6 4.0-6.8
STW-548  Water Sep 1988 Cr. alpha 7.022.0 8.0£5,0 0.0-16.7
Gru betd l103:102 1000:5.0 103‘1807
STK-550  Water Oct 1988 Cr-51 252,0214.0 251.0225.0 207.7-294.3
C0'60 2600:200 2500:500 1603“3307
in=65 158,3210.2 151.0215.0 125.0-177.0
Ru=106 163.029.2 152.0215.0 126.0-178.0
C$'134 2807:500 2500:500 1603'33.7
Cs-137 16.321,2 15,0£5.0 6.3-23.7
STW-551  Water Oct 1988 H-3 2333s127 23162350 1710-2927
STW=552  Water Oct 1988
63  (Blind)
Sﬂmple A Gr. a]pha 38032800 41.0110.0 23-7'58.3
Ra-226 4,520.5 $.020.8 3.6-6.4
R0-228 4.43006 502:0.8 306‘604
Uran1um 4071102 500:610 000'15.4
SGMD]Q B Gro beta 5103:3c0 5‘00:5-0 4503“6207
Sr.eg 317!102 11l035.0 2.3'19'7
Sr-90 10.721.2 10.021,% 7.4-12.6
CS'134 15032203 150015.0 6.3'2307
Cs-137 16.721,2 15.025.0 6.3-23.7
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Table A-1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Contro)
Code Type Collected Analysis 220¢ 1s, N=] Limits
STM-554  Milk Oct 1988 Sr-89 40,327.0 40.015.0 31,3-48.7
SP-QO 51 JO:ZQO 6000*300 5408'6502
1-131 94.023.4 91.0£9.0 75.4-106.6
Cs-137 45,024.0 50.025.0 4].3-58,7
K 1500245 1600280 1461-1739
STU-555  Urine Nov 1988 He3 30304208 30252359 2403-3647
Grc bElG 907:102 900:5.0 003‘1707
STW=557  Water Dec 1988 1-131 108.723.0 115,0212.0 94.2-135.8
STW-558  Water Jan 1989 Sr-g89 40.028.7 40,025.0 31.3-48.7
Sr-90 24.,323,1 25.021.5 24 .4-27.,6
STW-560  Water Jan 19&8 Pu-239 5.821.1 4,2:0,4 3.,5-4.9
STh-561  water Jan 1989 Gr. alpha 132142 8.0¢5,0 0.0-16.7
Gro beta 5032102 4002500 000‘12.7
STW-562  Water Feb 1989 Cre51 245246 235224 193.4-276.6
Co-60 10.0£2.0 10.025,0 1.3-18.,7
in=65 170210 159216 39.2-186.,7
Ru-106 18127.6 178218 46 .8-209.2
Cs-134 8.7¢3.0 10.025.0 1.3-18,7
Cs=137 11.7¢1.2 10.025.0 1.3-18,7
STW-563  Water Feb 1989 1-131 109.0¢4,0 106.0211.0 86.9-125.1
STW-564  Water Feb 1989 H=3 2820220 27542356 2137-3371
STW-565 Water Mar 1989 Ra-226 4,220.3 4,520,7 3.7-6.1
Ra-228 1.921.0 1.720,3 1.2-2.2
STW-866  Water Mar 1989 U 5.020.0 5.026.0 0.0-15.4
STW-567  Air Mar 1989 Gr. alpha £1.78].2 21.025,0 12.3-29.7
Filter Gr. beta 68.324.2 62.025,0 53.3-70.7
$r-90 20,0£2.0 20.021.5 17.4-22 .6
Cs=137 21.321,2 20.,025,0 11.3-28.,7
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Table A-1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ 1s, N=] Limits
STW-568  Water Apr 1989
569 (Blind)
S‘mp]e A GF. ‘]pha 2207:203 290037.0 l6t9“102
Rl-226 3.6‘0.6 30530.5 206’40‘
Rl'228 2‘63100 3.6:0.5 207"05
U 300‘000 3003600 000'130‘
Sample B Gr. beta 52.316.1 §7.025,0 43,3-65.7
Sr'89 903’50‘ 8.0:5.0 000'16c7
Sr‘go 700:000 800:105 5.4‘1006
Cs-134 2]1.025,2 20,025,0 11.,3-28.7
Cs=137 23.022,0 20.025.0 11,3-28.7
STW-570 Milk Apr 1989 Sr-89 26.0£10,0 39,025.0 30.3-47,7
Sr'go ‘So7*‘o2 5500:300 4908’6002
CS']37 5400‘609 50002500 a103'5807
K-40 15212208 1600280 1461-1739
STw-5719 Water May 1988 Sr-89 <0.7 6.0¢5.0 0.0-14.7
Sr-90 5.021,0 6.021.5 3.4-8,6
STN-572  Water May 1989 Gr. alpha 24,022.,0 30.028.0 16.1-43.9
Gf. beta 4903’15.6 5000:500 4103'58.7
STW=572  Water Jun 1989 Ba-133 50.721.2 49,025.0, 40.3-57.,7
Co=60 31.,322.3 31.025,0 22.3-39.7
In-65 167210 165217 135.6-194 .4
Ru-106 12329.2 128213 105.5-150.5
Cs-134 40.321.2 3915 30.3-47.7
Cs-137 22.321.2 2045 11.3-28.7
STW-574  Water Jun 1989 H=3 45132136 45032450 3724-5282
STW-575  Water Jul 1889 Ra-226 16.823.1 17.722.7 13.0-22.4
Ra-228 13.823.7 18,322.7 13,6-23.0
STW=576  Water Jul 1989 U 40.3%1.2 4]1.,026.0 30.6-51.4
STW-577  Water Aug 1989 [-131 84.715.8 83.0:8.0 69.1-96.9
STAF=579 Air Aug 1989 Gr. alpha 6.020,0 6.025.0 0.0-14,7
Filter Cs=137 10.322.3 10.045.0 1.3-18.7
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Teble A-1. (continued)
Concentration in pCi/Lb
EPA Resutd
Lab Sample Date TIML Resylt Control
Code Type Collected Analysis 220¢ 1s, N=] Limits
STW-580  Water Sep 1989 Sr-89 14,7¢].,2 14,025,0 5.3-22.7
Sr-90 9.7:1.2 1000:105 7.“'12.6
STN‘SSI Vit!r SCP 1989 GF. .]ph. 5003000 ‘.025.0 000'1207
Gro Bet‘ 807:203 600‘5.0 000'l‘o7
STW-583  Water Oct 1989 Ba-133 60,3210,0 59.,046.0 48.6-69.4
Co-60 29.024.0 30,025,0 21.1-38.7
Zn-65 132.3:6.0 1290011350 10605'15105
Ru-106 165.,326.1 161.0216.0 133,3-188.7
Cs-134 30,726.1 29.025.0 20,3-37.7
Cs-137 66.324,6 59.025.0 50.3-67.7
STW-584  Water Oct 1989 He3 34072150 34962364 2866-4126
STW-585  Water Oct 1989
586 (Blind)
Sample A Gr. Alpha 4],729.4 45.0212.0 28.2-69.8
Ra-226 7.9¢0.4 8.4:1.3 6.2-10.6
Ra-228 4,4:0.8 4.120.6 3.15,1
U 1200:000 1200:600 106‘2204
Sﬂhp1e 8 Grl Beta 31072203 3200:500 23.3‘4007
Sr-89 13033402 1500*500 603‘2307
Sr-90 7.0£2.0 7.023.0 4.4-9,6
CS'134 5-0:000 500:500 000’1307
CS'137 700’0-0 5.0:5.0 000'1307
STW-587  Water Nov 1989 Ra-226 7.920.4 8.721.3 6.4-11.0
Ra-226 8.921.,2 9.321.2 6.9-11.7
STW-588  Water Nov 1989 U 15.020.09 15.026.0 4,6-25.4
STW-589  Water  Jan 1990 Sr-89 22.725,0  25,025.0 16.3-33.7
ST°90 17-3:102 200011'5 l7e4‘2206
STW-581  Water Jan 1990 Gr. Alpha 10.323.0 12.045.,0 2.3-20.7
Grc Betd 12033102 12.0:5.0 3.3'2007
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Table A-1,

(continued)

Concentration in pCi/Lb

EPA Resyltd

Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ 1s, N=) Limits
STN-592  Water Jan 1990 Co-60 14,722.3 1525,0 6.,3-23.7

In-65 135.026,9 139.0¢14,0 114,8-163.2
Ru-106 133.3213.4 139.0214,0 114,.8-163.2
CS'134 1703’102 18003500 903'2607
CS'137 19033102 1800:500 9.3'26.7
86'133 7800‘0.0 7‘.0:700 6109’86-1
STW-593  Water  Feb 1990 He3 4827483 49762498  4113-5839
STW-594  Water Mar 19890 Re-226 5.020,2 4.920,7 4,1-5,7
R.'zze 1305:0.7 12:7:1.9 904‘16.0
STw-595  Water Mar 1890 v 4.020,0 4.0:6.0 0.0-14.4
STN'SQG A1r Mar 1990 GP. A1pha 7031102 510*500 0.0‘13.7
Filter Gr. Beta 34,0¢0,0  31,025.0  22.3-39.7
SF-90 1000:000 10003115 70"1206
C$'137 9033102 10-015.0 1.3']807
STW-597  Water Apr 1990
698 (Blind)
Sample A Gr. Alpha 81.0£3,5 90.0£23.0 50.1-129.9
Rd-226 ‘09:004 5-02008 306'604
Ra-228 10.620.3 10,221.5 7.6-12.8
U 1807:300 20003600 906'30-‘
Sample B Gr. Beta 51,0¢10.1 52,025.0 43.3-60,7
Sr-89 903:102 10&0’500 103'18.7
Sr=90 10,323,1 10.021.5 8.3-11.7
Cs=134 16,020.0 15.025.0 6.3-23.7
Cs-137 19.022.0 15.0£5.0 6.3-23.7
STM-599  Milk Apr 1990 Sr-89 21.723.1 23.,025,0 14,3-31,7
5?-90 2100*7.0 2300:500 1403'3107
1-131 98.7¢1.2 99.0210.0 81.7-116.3
Cs=137 26.026.0 24.025,0 15.3-32.7
K 1300,0269.2 1550.0278.0 1414,7-1685.3
STW=600  Water May 1990 Sr-89 6.0£2.0 7.0£5.0 0.C-15.7
SF-QO 6‘71102 700:500 000”1507
STW-601  Water May 1990 Gr. Alpha 11.022.0 22.026.0 11.6-32.4
Gr. Beta 12.321.2 15.025.,0 6.3-23.7
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Table A-1., (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 220¢ ls, N=] Limits
STW-602  Water Jun 1980 Co=60 25.322.3 24,045,0 15,3-32.7
Zn«65 156,0210,6 148,0¢15.0 130.6-165.4
Ru=106 202.7217,2 210,0221.0 173,6-246.4
Cs-134 23.711,2 24,025.0 18,2-29.8
Cs-137 27.723.1 25.,025,0 16,3+33.7
Ba-133 100.728.1 99.0210.0 81,7-116.3
STW-603  Water Jun 1990 He3 29271306 29332358 2312-3554
STW-604  Water Jul 19890 Ra-226 11.820.9 12.121.,8 9.0-15,2
Ra-??B 4011104 501‘1.3 2.8'7.‘
STW-605  Water Jul 1990 U 20,321,7 20.843.0 15,6-26.0
STW-606  Water Aug 1990 1+131 43,02]1,2 39,026.0 26.,6-49 .4
STW-607  Water Aug 1990 Pu-239 .0.0¢1,7 9.120.9 7.5-10.7
STW-608  Air Aug 1990 Gr. alpha 14,0£0.0 10.025.0 1.3-18.7
Filter Gr, beta 65.321.2 62.025,0 $3,3-70,7
Sr-80 19.026.9 20,025.0 11.3-28,7
Cs=137 19.022.0 20,025,0 11.3-28.7
STW=-609  Water Sep 1990 Sr-89 9.02£2.0 10.,045.0 1,3-18.7
Sr«90 9.022.0 9.025,0 0.3-17.7
Gf‘. beté 1003*102 10.035.0 103“1807
STM-611  Milk Sep 1990 Sr-89 11.723.1 16.,025.0 7.3+24,7
Sr-90 15.020.0 20.025.0 11.3-28.7
1'131 63.0:6(0 5800:600 47 o6’68.4
Cs-137 20,0£2.0 20.025,0 11.3-28.7
STW-612  Water Oct 1990 Co-60 20,323,1 20.,05,0 11,3-28.7
Ru=106 152.0:8,0 151.0215.0 125.0-177.0
Cs-134 11.020.0 12.045,0 3.3-20.7
Cs=137 14,0:2.0 12.015.0 3.3-20.7
Ba-133 116.729.9 110.C£11.0 90.9-129.1
STW=613  Water Oct 1990 H=3 71672330 72031720 5954-8452
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Table A1, (continued)
Concentration in pCi/Lb
EPA Resultd
Lab Sample Date TIML Result Control
Code Type Collected Anaiysis 22c€ 1s, N=) Limits
STH-:%; Water Oct 1990
Sample A Gr. alpha 68.727.2 62.0¢16.0 34,2-89.8
RO-ZZG 12093003 1306‘2.0 lo.l'l7ol
Rl-228 ‘02*056 5.0‘103 207'703
U 10.430.6 10023300 500'15.‘
Samp1€ B Gro bet. 5500:8.7 5300:500 4403'6107
Sr-89 15,722.9 20,025.0 11.3-28.7
5"'90 12.012.0 15003500 603‘2307
Cs-134 9.021,7 7.025,0 0.0-15.7
CS‘137 7.7:102 5003500 000'1337
STwW-616  Waver Nov 1960 Ka-226 6.8:1.0 7.42],1 5.5-9.3
RG-ZZB 5033107 1073109 404'1100
STW-6179 Water Nov 1990 U 35.020.4 35.523.6 29.3-41.7

® Results obtained by Teledyne lsotopes Midwest Laboratory as a participant in
the environmental sample crosscheck program operated by the Intercomparison and
Calibration Section, Quality Assurance Branch, Environmental Monitoring and
aupport Laboratory, U.S. Environmental Protection Agency (EPA), Las Vegas,
evada,

® A1 results are in the pCi/1, except for elemental potassium (K) data in
milk, which are in mg/1; air filter samples, which are in pCi/filter; and food,
which is in mg/kg.

€ Unless otherwise indicated, the TIM. results are given as the mean & 2
standard deviations for three determinations,

¢ USEPA results are presented as the known values and expected laboratory
precision {1s, 1 determination) and control limits as defined by EPA,

€ NA = Not analyzed.

f ND = No data; not analyzed due to relocation of the lab.

9 Sample was analyzed but the results not submitted to EPA because deadline
was missed (all data on file).
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Table A-2. Crosscheck program results, thermoluminescent dosimeters (TLDs).
mR
Teledyne Average 22o0
Lab Result Known (AN
Code TLD Type Measurement £208 value® Participants)
2nd_International Intercomparisont
116-2 Cagﬁi:n Field 17.021.9 17.1 16.427.7
Lab 20.,824,1 21.3 18.827.6
3rd International lntercomparison®
116-3 CaFp:Mn Field 30.723.2 34,924 .8 31.523.0
i Lab 89.626.4 91.7¢14.6 B6.2:24.0
4th International Intercomparisonf
115-4 CaFp:Mn Field 14,12]1,1 14,121 .4 16.0£9.0
i Lab (Low) 9.321.3 12.222.4 12.027.4
Lab (High) 40.42] .4 45,829,2 43.,9213.2
5th International Intercomparison9
115-8A  CaFz:Mn Field 31.41].8 30.0£6.0 30.2:14.6
i Lab at beginning 77.425,.8 75.287.6 75.8240.4
Lab at the end 96.645.8 88.418.8 80.7231.2
115-58 LiF-100 Field 30.3:4.8 30.026.0 30.2:14,6
e Lab at beginning 81.127.4 75.227.6 75.8240 .4
Lab at the end 85.4211,7 88.423.8 90.7231.2
7th International Intercomparisonh
115-7A LiF=100 Field 75.442.,6 75.8:6.0 75.1229.8
il Lab (Co=60) 80,023,5 79.924 .0 77 .9227 .6
Lab (Cs<137) 66.622.5 75.043.8 73.0222.2
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Table A-2. (continued)
mk
Teledyne Average 2209
%::o LD Type Moesurement u:;:l‘ ::?::‘ Port?::;ants)
11678 CaFpiMn Field 71.622.6  76.826.,0  75,1229.8
gt Lab (Co-60) 84.826.,4  79.9284.0  77.9427.6
Lab (Cs-137) 76.821.6  75.083.86  73.0222.2
115-7C  CaS0q:Dy Field 76.822,7 75.826.0 75.1220.8
i Lab (Co=60) 82.523.7 79.924,0  77.9227.6
Lab (Cs-137) 79.023.2 75.023.8 73.0222.2
8th Internstional Intercomparisen
115-8A  L1F-100 Field Site 1 29.5¢1.4 25,721,565  28.9212.4
- Field Site 2 11,320,8 10.420,5 10,128,0¢
Lab (Cs-137) 13.7¢0.9 17.220.9 16.226.8
115-88  Cafp:Mn Field Site ) 32.3¢1.2 29.72).5 28.,9212.4
T Field Site 2 9.041.,0 10,420,5 10,128,0
Lab (Cs+137) 16.620,9  17.220.9  16.226.8
1158C  CaSCq:Dy Field Site ) 32.320.7 29.721.,5 28,9212 .4
ik Field Site 2 10.,620.6 10,420,5 10,129.0
Leb (Cs-137) 18.120.8 17,2¢0.9 16,216.8
Teledyne Testingd
89-] LiF=100 Lab 21.020.4 22.4 .o
Ch.ps
89-2 Teledyne Lab 20.921.0 20.3 .
CaS04:0y
Cards
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Teble A-2. (continued)

mk
Teledyne Average 2200

Lad Result Known YAII
Code TLD Type Measurement 200 Velve® Participants)
Teledyne Testingd
90«1k  Teledyne Lab 20,621 .4 19,6 .

CaS0q: Dy

Cards
90«11 Teledyne Lab 100,824,3 100,0 .

CaS04:Dy

Cards
8 Lab result given 1s the mean 22 standard deviations of three determinatlions.
> Second International Intercomparison of Environmenta) Dosimeters conducted

in April of 1976 by the Health and Safety Laboratory (GASL), New York,
New York, and the School of Public Health of the University of Texas,
Houston, Texas.

€ Value determined by sponsor of the intercomparison using continuously
operated pressurized fon chamber.

¢ Mean 22 standard deviations of results obtained by a1l laboratories partie
cipating in the program,

€ Third Internationa) Intercomparison of Environmental Dosimeters conducted
in summer of 1977 by Oak Ridge Netional Laborstory and the School of Public
Health of the University of Texas, Houston, Texas.

f Fourth International Intercomparison of Environmenta) Dosimeters conducted
in summer of 1979 by the School of Public Health of the University of Texas,
Houston, Texas.

§ Fifth Irternational Intercomparison of Environmental Dosimeter conducted
in fall of 1980 at ldaho Falls, ldaho and sponsored by the School of Public
Health of the University of Texas, Mouston, Texas and Environmenta) Measure-
ments Laboratory, New York, New Yurk, U.,S. Department of Energy.

h Seventh International Intercovparison of Environmental Dosimeters conducted
in the spring and summer of 1s84 at Las Veges, Nevada, and sponsored by the
Us3s Department of Energy, the U.S, Nuclear Regulatory Commission, and the
U.S. Environmenta) Protaction Agency.

T Eighth Internatisnal Intercomparison of Environmental Dosimeters conducted
in the fall and winter of 1985-1986 at New York, New York, and sponsored by
the U.S. Cepartment of Energy.

J Chips were submitted in September 1989 and cards were submitted in November
19689 to Teledyne lsotopes, inc., Westwood, NJ for irradiation,

kK Cards were irradieted by Teledyne lsotopes, Inc., Westwood, N on June 19,
1950,

1 Cards were irradiated by Dosimetry Associates, Inc., Northville, M! on
October 30, 1990,
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Teble A3, In-house spiked samples,
Concentration (pCi/L)
Lab Sample Date TING Expected
Code Type Collected Analysis Result Known Precision
ned Aetivity 1s, ne3d
QCeM]-6 Mk Feb 1886 Sr89 6.02),9 6.423,0 8.7
Sr«90 14,221,7 12.922.0 5.2
1+13] M,213.8 35.,2¢3.5 10.4
(s-134 32.021.8 27.325.0 8.7
(s-137 35.822.1 35.026.0 8.7
QC-\e14d Water Mar 1986 Sr-B§ 1.620,4 1.,621.0 7.1
sr"o 2.‘3002 20“2.0 ‘02
QCew-15 Weter Apr 1886 1+131 44 .,922.4 4] .,527.,0 10.6
Co-60 10.621,7 12,1450 7.1b
Ct-lu 3002‘20‘ 250038.0 7u1b
Cs-137 21.,921.9 19.925,0 7.10
QCeM]e? Milk Apr 1986 1+13] 39,723.3 4] .,5¢7.0 10,4
CS-U‘ 2807*200 2508‘800 8-7
(=137 21,222.8 19.925.0 8.7
SPwel Water May 1986 Gr. alpha 16.62] .8 18.025,0 §¢
QCew=16 Water Jun 1886 Gr. alpha 16.2¢0,7 16,922.5 8.7
Gr. beta 38.423,% 30,2¢5.0 8.7
QC~M]-8 Milk Jun 1986 Sr-89 <1.0 0.0 7.1
5T°90 12 06‘1 -3 13-3‘300 4.2b
1+13] 38.917.,0 34.,827.0 10 .4
Ct-l“ 3300’30‘ “01‘500 807
Cs-137 38,522.8 39.025,0 8.7
SPie? water Jun 1886 Gr. alpha 16 ,82) .8 18.025.0 6C
SPW-3 wWoter Jun 1986 Gr. alpha 17.740.8 18.025,0 6¢
QC-w-18 Water Sep 1986 (s=134 34,725.6 3]1.325,0 8.7
Cs+137 51.127.0 43,3:28,0 8.7
QCeh-19 Water Sep 1866 Sre89 13,624.1 15,623.5 7.1b
Sr’9° 6.“106 602‘200 4.2b
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Table A-3, In<house spiked samples (continued)
Concentration
Lab Semple Date TIML Expectec
Code Type Collected Analysis Result Known Precision
ne3 Activity ls, ne3e
QC°N-21 Water Oct 1986 CO“O 1"2‘202 “.513.0 3.7
Cs=134 31.725.2 25,628,0 8.7
(s-137 23,621,0 2] .625,0 8.7
QC=Ml«11  Milk Oct 1986 Sr-89 12.,321.8 14,3230 8.7
QC-W+20  Water  Nov 1986 M3 38554180 39602350  s20b
QCew-22 Water Dec 1986 Gr. alpha 9,8¢].4 11,2440 8.7
Gr. beta 21.742.,0 23.,825,0 g,
QC-w-23 Water Jan 1987 1=131 29.822.5% 27.923.0 10,4
QC=Ml=12 Milk Jan 1987 1-131 36,5¢1,3 32.625,0 10.4
Cs-137 32.624,2 27 .4128,0 8.7
QC=M1=13 Milk Jan 1987 Sr-89 10,422,] 12,224,0 8.7
Sr«80 14,62].,6 12 6271 $.2
l°131 ‘9.5‘102 “.935.0 100‘
Cs=134 <1.6 0.0 8.7
Cs=137 33,320,6 27.418,0 8.7
QC-w-24 Water Mar 1987 Sr-89 24.,723.% 25.,925,0 8.7
5r~90 23 99‘308 22 08‘800 502
QC-W=25 Nater Apr 1987 1-131 <8.021.,9 29,3250 10.6
QC=Ml-14 Milk Apr 1987 J+131] 245,082, $3.925.0 10,4
CS'13‘ ‘201 0.0 8.7
Cs=137 3 ,2122,0 27.827,0 8,7
QC-w+26 Water Jun 1987 Hed 222100 24624300 620
Co-60 26 .%1] .4 2€.527.0 8.7
CS'I“ 3 ..0 000 807
Cs=137 21.220,.5 2l.6%7.0 8,7
QC~w-27 Neter Jun 1987 Gr. alpha 8.51.9 10,1240 8.7
Gr, beta 22.621.9 21.2:5,0 8.7
QC-w-28 Water Jun 1987 Gr. 2lpha 8.721.3 10,124.,0 8.7
Gr. bete 12.,2¢5.2 9.,413,0 8.7
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Table A<3, Ir-house spiked samples (continued)
ion
Lab Sample Date TimL Expected
Code Type Collected Analysis Result Known Precision
n=3 Activity 1s, ned@
QC*H'29 Nlt!r Jun 1987 GP. .‘Phl 160“103 ’3.935.0 807
Gr. bets 16,9240 11.824.0 8.7
QC-M1=15  Milk Jul 1987 Sr«90 19.421.6 18.623.5 5.2
1'131 ‘3:5’0.7 ‘5.3‘7.0 lo.‘
Cs=134 17.922.2 16,025.3 8.7
(s=137 25.42] .8 22.725.0 8.7
QC-W=30 Water Sep 1987 Sr-89 17 .,523,0 14 ,325,0 8,7
5?’90 180“202 17052202 502
QCew-31 Water Oct 1987 He3 20532039 20591306 620
QC-w-32 Water Dec 1987 Gr. alpha 2.621.,0 10,125,0 8.7
Gr. bete 15.220,1 13.123,0 8.7
QC~W=33 Water Dec 1987 Gr. alpha 7.721.4 10.125,0 8.7
Gr. beta 10,9¢1.,0 7.923,0 8.7
QC-W-34 Water Dec 1987 Gr, alpha 4,020.9 5.123,0 8.7
Gr. beta 8,420,.9 7.9¢3,0 8.7
QC=M1=16  Milk Feb 1968 Sr-89 3] .824,7 31.726,0 8.7
$r°90 2505‘2.7 27083305 502
1’131 26."0.5 23.2‘5.0 100‘
Ct°134 2308‘203 2‘02*600 307
CS°137 26.5‘008 6501‘600 8'7
QCM1=17  Milk Feb 1988 ]-131 10,621,2 14 ,32] .6 10.4
QCeW=35 Water Feb 1988 1-131 $.721,1 11,621,1 10.4
QCew=36 Water Feb 1988 1-131 10,521.3 11.621.,0 10,4
0C-w-37 Water Mar 1988 Sr-89 17.122.0 19.828.0 8,7
SP°90 180730.9 17033500 5-2
QC=M]-18  Milk Mar 1988 1-131 33,2¢2.3 26,725,0 10,4
(s=134 31.322.1 30,225,0 8.7
Cs=137 25.92] .4 26,225.,0 8.7
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Teble A<3. Ine<house spiked samples (continued)
Concentration (pCi/L)
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
nel Activity ls, n=3@
QC-w-38 Water Apr 1988 1-131 17.1¢1.1 14,225,0 10.4
QC-w-39 Water Apr 1888 He3 443923) 41761500 724
QC-w-40 Weter Apr 1988 Co~60 23.,720.5 26,1240 8.7
(5134 25.422.6 29,2245 8.7
Cs=137 26,622,3 26,2240 8.7
QC-w-4) Water Jun 1988 Gr. alpha 12.,320.4 13,125,0 8.7
Gr. bete 22.,621.0 20,125,0 8.7
QC=Ml«18  Milk Jul 1988 Sr-69 15,121.6 16,425.0 8.7
Sf""o 18.0’006 1803’500 602
l°131 88.434.9 86063800 200‘
C"137 22.730.8 2008*6'0 8.7
QC-w-4?2 hater Sep 1988 Sr-g9 48,523,3 50.,828,0 8.7
Sr-90 10,921.0 11,423.5% 5,2
QCew-23 Water Oct 1988 Co-60 20,923,2 21 .,423.5 8.7
Ci'x:‘“ 38.7‘106 3800'6.0 8.7
Cs=137 19,022.4 21.,023.5 8.7
QC-w-44 water  Oct 1988 1-131 22,210,6 23,323,5 10,4
QC-W+45 Water Cct 1988 K3 4109243 41532500 7¢4
QCeMI=20 Milk Oct 1988 1+13] §9.,820.9 60,629.0 10,4
Cs~134 49,62 .8 48 ,627.5 8.7
Cs+137 2% .824.6 24,724.,0 8.7
QC-w-46 Water Dec 1988 Gr. alpha 11.522.3 15.2¢5.0 8,7
Gr. beta 26,522.0 25.725.0 8.7
QC-M1«21 Milk Jan 1989 Sr-89 25.5210,3 34,0£10.0 8.7
Sr«90 28,323,2 ¢7,123,0 §.8
1131 540213 §50220 10.4
C$°13‘ 2405:?06 2206*5.5 807
(=137 24 ,020,6 20,525,0 8.7
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T.b" A'So

In-house spiked samples (continved)

Concentration (pCi/L)

Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=3 Activity ls, ne3¢®
QC-k-47 Weter Mar 1989 Sr-89 15.223.8 16,125,0 8.7
Sr-80 16.,421,7 16,923,0 5.2
QCeMle22 Milk Apr 1989 1-131 36,321,1 37.225.0 10.4
Cs=134 20.,822.8 20,72£.,0 8.7
CS'137 2202’2.‘ 200‘:800 807
QC-w-48 Weter Apr 1869 Co-60 23,522.0 25.128,0 8.7
CS'134 2‘02‘1.1 25¢9‘800 8.7
Cs=137 23.621.2 23.,028,0 8,7
QC-w-49 Water Apr 1988 1-131 37.,2¢3,7 37,2¢5,0 10.4
QC-k-50 Water Apr 1988 He3 3011259 30892500 724
QCeW=b1 Water Jun 1989 Gr. alpha 13,021.8 15,025,0 8.7
Gr. beta 26,02].,2 25.528.,0 8.7
QC=M]=«23 Milk Jul 1988 Sr-89 19.426.5 22.0£10.0 8.7
Sr-90 2706‘305 28.6*3.0 5.2
1-13] 46 .823,2 43.425.0 10.4
{s-134 27.41] .8 28,326,0 8.7
CS'137 2‘01*108 20.8‘600 807
QC'MI‘Z‘ M“k Aug 1089 ST'89 250“207 2702‘1010 807
5?-90 ‘6.0’1-1 ‘7.8’9-6 8.3
QCeW52 Water Sep 1889 1-131 9.620.3 9.721.% 10.4
QC-W=53 Water Sep 1989 1-1351 19.020.2 20,9124 .2 10.4
QC-w=-54 Water Sep 1989 Sr-89 25,824 .6 24.,724.,0 8.7
Sr'90 260535.3 29.7:5.0 5.2
QC-M1=25 Milk Oct 1989 1131 70,023.3 73.5220,0 10.4
Cs=134 22.122.6 22.618,0 8.7
Cs=137 29.,421.5 27.528.0 8.7
QC-W-55 wWater Oct 1989 1=13] 33,321.3 35,3210,0 10,4




Table A-3, In<house spiked samples (continued)
Concentration (pCi/L)
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
ne3 Activity ls, n=3@
QCeW-56 Water Oct 1989 Co~60 15.220.9 17 .,425,0 8.7
C"la‘ 22.1“.‘ 18093800 807
Cs=137 27.221,2 22.918,0 8,7
QC-w-57 Water Oct 1989 He3 3334222 33792500 724
QC-w+58 Water Nov 1989 Sr-89 10,92] .40 11,12} ,00 8.7
5?-90 100“1006 10.331.0d 502
QCew-58 Water Nov 1989 Sr-89 101,026,00 104,1210,8¢ 17,5
Sr=90 96,023,0d 96.0210,0¢ 17,0
QC-W-£0 Water Dec 1989 Gr. alphe 10.821,1 10,624,0 8.7
Gr. beta 11.620,5 11,424.0 8,7
QC-M]<26 M1k Jan 1990 Cs~134 19,321.,0 20,.828,0 8.7
Cs=137 25.2¢1.2 22.818,0 8.7
o QC=M1=27 Milk Feb 1990 Sr«90 18,02] .6 18.825,0 6.2
QC-M]-28 Milk Mar 1950 1+131 63.822.2 62.626,0 6.3
C-Ml=6]1 Water Apr 19%0 Sr-89 17.925.5 23,128,7 8,7
sr°90 1”.“2.5 2305’502 5¢2
QC=M1-29 Milk Apr 1990 1-131 90,749,2 82.528.5 10.4
(s-134 18,321.0 16.725,0 8.7
C$‘137 20.331.0 1802’500 8.]
QC-w-62 Water Apr 1990 Co-60 8.720,4 9.425.0 8.7
CS‘ls‘ 20.0’0.2 1907‘500 807
C$°137 2807‘1.‘ 2207:500 807
Q-w-63 Water Apr 1990 1-131 63.5¢8,0 66.026,7 6.6
QC-w-64 Weter Apr 1990 He3 19412130 1826 .,04350,0 724
QC-w-65% We.er Jun 1990 Ra-226 6.420,2 6.921.,0 1.0
QC-W-66 Water Jun 1990 v 6,220,2 6.026.,0 6.0
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Teble A-3. In-house spiked samples (continued)
Concentration (pCi/L)
Lad Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
ne3 Activity ls, n=38
QC=M1«30 Milk Jul 19%0 Sr-89 12.,820,4 18,4210,0 8.7
$r°90 18.2‘10‘ 1807‘600 502
(s~134 46,021,3 49.025.0 8.7
C$'137 2706:1.3 25.3*5.0 8.7
QC-W-£8 Water Jun 1890 Gr, alpha 9.820,3 10.616.,0 8.7
Gr, beta 11,420,6 11.327,0 8.7
QC=Ml=31 Milk Aug 1990 1«131 68 ,.821.6 6] .,4212.,3 10.4
QC-W-¢9 Water Sep 1980 Sr-89 17,721,6 19,2410,0 8.7
Sr«90 13,921.6 17.,4210,0 5.2
QL M1+32 Milk Oct 1990 i=131 34 ,820,2 32.446.5 8.7
Cs=137 25.322.,0 22.4210,0 8.7
QC-W-70 Water Oct 1990 He3 2355259 22762455 605
QC-w=71 Water Oct 1980 1«131 55,920.9 §1.8210.4 10,4
QC=W=73 Water Oct 1990 Co=60 18,322,7 16.825.,0 8.7
C&’lu 28033203 2700’500 807
Cs=137 22.7%1.3 22.4125,0 8.7
QC-w-74 Water Dec 1990 Gr. alpha 21,421.0 26.126,5 118
Gr, beta 25.911.0 22,325,6 9.7

3 unless noted otherwise.
2 unless noted otherwise.
1 unless noted otherwise.
oncentration in pCi/ml.
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Teble A<4, In-house “blank® samples.

Concentration (pCi/L)
cceptance

Lad Sample Date Results Criteria
Code Type Collected Analysis (4.66 ¢) (4,66 o)
BL-l D.l. Water Nov 1885 Gross alpha <0.1 <]
Gross beta <0.4 <4
BL-2 D.1. Water Nov 198% Cs-137 (gamma) <1.9 <10
BL-3 D.1. Water Nov 1985 Sr-89 <0,5 <5
Sr«90 <0.6 <]
BL-5 D.1. Water Nov 1985 Re-226 <0.4 <l
Ra-228 <0.4 <
SPW-2265 D.1. Water Apr 1985 Gross alphe <0.6 <1
Gross beta 2,2 <4
Sr-89 <0,2 <5
Sr«90 <0,4 '3
1-131 <0,2 <
Cs=137 (gamma) <7.4 <10
BL-6 D.1. Water Apr 1986 Gross alpha .4 gl
BL-7 D.ls Water Apr 1986 Gross alpha <0.4 <1
BL-8 D.l. Water Jun 1986 Gross alpha <0.4 <]
BL-9 D.l. Water Jun 1886 Gross alpha <0,3 <]
SPW-2185 D.1. Water Jan 1987 Ra=-226 <0.1 <1
Ra-228 <«0.9 <l
SPS-3282 Milk Jan 1987 1=131 <0.1 <1
(s=134 <6,.2 <10
Cs=137 <6.4 <10
SPN-3554 D.1. Water Feb 1987 He3 <180 <300
Gross beta 2.6 <4
SPS-3555 Milk Feb 1987 Sr-89 <0.6 <5
Sr=90 1,940,428 <]
SPS-3731 Milk Mar 1887 Cs-134 2.2 <10
(5137 <2.5 <10

| A-28



Teble A-4, In-house "blank® samples (continued)
Concentration |
cceptance
Lab Sample Date Results Criteris
Code Type Collected Analysis (4,66 0) (4,66 o)
S$P§-3732 D.1. Water Mar 1987 Sr~89 <0.9 <5
Sr«80 <0.8 <]
1'131 (0.3 (l
Co-60 .3 <10
Cs=134 2.2 <10
Cs~137 2.4 <10
Ra-226 <0.1 <]
Ra-228 <1.0 <)
Np=237 <0.04 <]
Th230 <0.,05 <0.1
The232 <0.02 <«0,1
U=234 <0,05 <0,1
U235 <0,03 <0,1
U‘238 <0 003 (011
SPS-4023 Milk May 1987 1-131 <0.1 <]
SPS-4203 D.l. Water May 1967 Gross alpha <0.7 <]
Gross beta <1.,7 <4
SPS-4204 Milk May 1987 Sr-89 <0.5 <5
SPS-4390 Milk Jun 1987 Cs-134 <47 <10
Cs=137 <5,2 <10
SP5-4391 D.1. Water Jun 1987 Sr-89 <0.4 <
Sr-90 <0.4 <]
1-121 <0,1 <]l
Co~60 <3.8 <10
Cs-137 <5,7 <10
Ra-226 <0.1 <]
Ra-228 <0.9 <1
SPwW-4627 D.1. Water Aug 1987 Gross alphs <0.6 <]
Gross beta <l.4 <4
Tritium <150 <300
SPS-4628 Milk Aug 1987 Sr-89 <0.6 <
Sr-90 2,420,602 <1
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Tatle A4, In-house “blank" samples (continued)
ncentration \
iccopsance
Lab Sample Date Results Criterta
Code Type Collected Analysis (4,66 0) (4,66 o)
SPS-4847 Milk Sep 1987 Cs~134 4.4 <10
Cs=137 5,3 <10
SPS-4848 D.1. Water Sep 1987 1-13] <0,2 <]
SPw-4849 D.l. Water Sep 1987 Co-60 <4,] <10
Cs=134 <4.8 <10
Cs=137 <4,0 <10
SP'B’ <007 ‘5
Sr-90 <0.,7 <
SPW-4850 D.]. Water Sep 1987 The228 <0,04 <]
Th=232 <0.8 <l
U234 <0,03 <]
U-23% <0,03 <]
U-238 <0,02 <]
An-241 <0,06 <)
Cm-242 <0,04 <l
R.-i“ ‘001 ‘l
Rl-229 <1 .0 ‘2
SPw-4859 D.1. Water Oct 1987 Fe<55 <0.5 <]
SPS-5348 Milk Dec 1987 (s=134 .3 <10
Cs=137 Q2.5 <10
SPw-5384 D.1. Water Dec 1987 Co=60 .8 <10
(s-134 2.6 <10
Cs=137 .8 <10
1«13} <0,2 <
Ra-226 <0,1 <]
Ra-228 <1.2 <2
Sr-89 <0,5 <]
Sr«90 <0.4 <l
SPw-5385 D.1. Water Nov 1987 Gross alpha <0,4 <]
Gross beta .2 <4
Fe-55 <0,3 <l
SPS-5386 Milk Jan 1988 1+131 <0,1 <l
SPw-5448 "Dead" water Jan 1988 Hed <177 <300
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Tebie A«d, Ine<house "blank® samples (continued)

ncentration {

cepteance
Leb Sample Date Results Criterfa
Code Type Collected Analysis (4,66 0) (4,66 0)
SPS-561% Milk Mar 1988 (s-134 .4 <0
Cs=137 @.5 <10
1131 <0.3 <]
Sr-89 <0,4 <5
Sr90 2,420,560 <]
SPS«5650 D.1. Water Mar 1968 Th-228 <0.3 <)
Th-230 <0,04 <]
The232 <0,0% <]
U234 <0,03 <
U235 <0,03 <l
U-238 <0,03 <l
Am-24] <0,06 <]
(m=242 <0,01 3
Pu=-238 <0,08 <]
Py«240 <0,02 <]
SPS«6080 Milk Jul 1988 Sr-89 <0,% <l
Sr-90 1,620,5 <]
1«131 <0.4 <]
Cs-137 <0.4 <10
SPW=6209 Weter Jul 1968 Fe-55 <«0.8 <]
SPW-6292 Water Sep 1988 Sr-89 <0,7 <]
Sr«390 <0,7 <}
SPS~6477 Milk Oct 1988 ]-131 0.2 <]
Cs=134 6,1 <10
Cs-137 .9 <10
SPN-6478 Water Oct 1988 1=131 <0,2 <]
SPW-£479 Water Oct 1888 Co-60 <5,7 <10
Cs=134 <3.7 <10
Cs=137 <4,3 <10
SPW-6480 Water Oct 1988 Hed <170 <300
SPw-6625 Water Dec 1988 Gross dlpha <0.7 <]
Gross beta <1.,9 <4
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Teble A-4. In-house "blenk" samples (continued)
Concentration i
ceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4,66 0) (4,66 0)
SPS-6723 Milk Jan 1889 Sr-89 <0.6 <5
Sr-90 1,920,5¢ <]
]«131 <0.2 <]
Cs-134 <4.3 <10
Cs=137 <4.4 <10
SPw-6877 Water Mar 1989 Sre89 <0.4 <&
Sr«80 <0.6 <]
SP5-6963 Milk Apr 1988 1-131 <0.3 <]
Cs-134 <6.9 <10
Cs~137 <6.2 <10
SPN-756] Weter Apr 1989 He3 <150 <300
SPW-7207 Water Jun 1989 Re~226 <0.,2 <1
Re-228 <0,6 <]
$PS«7208 Milk Jun 1989 Sr-89 <0.6 <5
Sr°90 201’0.5. <1
1-131 0.3 <1
Cs=134 <6.4 <10
Cs=137 7.2 <10
SPN-7558 Weter Jun 198§ Gross alpha <0,2 <]
Gross beta <1,0 <4
SPS-7322 Milk Aug 1989 Sr«89 <].4 <
Sr-90 4,82],08 <]
1-131 <0,2 <1
Cs+134 <6.9 <10
Cs=137 <8,2 <10
SPW=-75659 Water Sep 1989 Sr-89 2,0 <5
Sr-90 <0.7 <]
SPW-7560 Water Oct 1989 1+131 <0.,1 <1
SPW-7562 Water 0.t 1589 Hed <140 <300
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Table A<4, In-house "blank" samples (continuved)
Qongengr!tiin ggg1g;[
cceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4,66 ¢) (4,66 o)
S$PS-7608 Milk Nov 1989 1131 <0.2 <]
Cs=134 <g.6 <10
Cs~137 <10 <10
SPN-7971 Water Dec 1989 Gross alpha <0.4 <l
Gross beta <0.8 <4
SPw-8039 Water Jan 19%0 Ra-226 <«,2 '3
SPS-8040 Milk Jan 1990 Sre89 <0.8 <5
Sr-90 <1.0 <1
SPS-8208 Milk Jan 1990 Sr-89 <0.8 <5
(s=134 <3.6 <10
Cs-137 «.,7 <10
SPS-8312 Milk Feb 1980 Sr-89 <0,3 <5
Sr-90 1,220,389 <]
SPN-B312A  Water Feb 1990 Sr-89 <0.6 <5
Sr-90 <0,7 <
SPS-B314 Milk Mar 1990 1-131 <0,.3 <l
SPS-8510 Milk May 1990 1-131 <0.,2 <l
Cs~134 <4.6 <10
Cs=137 <4.8 <10
SPW-B511A  Water Mey 1990 He3 <200 <300
SPS-8600 Milk Jul 1990 Sr-89 <0.8 <5
Sr«30 1,720,623 <]
1-131 <0,3 <
Cs~134 <5,0 <10
Cs=137 <7.0 <10
SPM-8877 Milk Aug 1990 [-131 <0,2 <]
SPw-8925 Water Aug 1550 H=3 <200 <300
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Table A-4, In-house "blank® samples (continued)

ncentration i

cceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4,66 0) (4,66 0)
SPwW-8926 Water Aug 1990  Gross alpha <0.3 <l
Gross bets <0.7 <4
SPw-8927 Water Aug 1990 U-234 <0,01 <]
U235 <0,02 <]
U-238 <0,01 <]
SPwW-£928 Water Aug 1990 Mn-54 <4,0 <5
Co-58 <4,] <k
Co~60 .4 <5
(s-134 <3.3 b
Cs=137 3,7 <5
SPW-8929 Water Aug 1980 Sr-89 <].4 <5
Sr-89 <0.6 <]
SPW-69 Water Sep 1990 Sr-89 <1.8 <5
Sr-90 <0,8 <]
SPW-106 Water Oct 1990 He3 <180 <300
SPM-107 Milk Oct 1990 ]-131 <0,4 <]
(s=134 <3,3 <5
Cs=137 <4,3 <&
SPW=370 Water Oct 1890 Mn-54 <1.7 <%
Co-58 <2.6 <5
Co-60 <1.6 <5
Cs-134 <l1.7 <5
Cs=137 <1.8 <5
SPW-372 Water Dec 1990 Gross 2alphea <0.3 <]
Grose bete <0.8 <4

2 Low leve! of Sr-90 concentration in milk (1 « 5 pCi/L) 1s not unusual.
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LARDBLTORY PRECISION:

ATTACHENT B
ACCEPTANCE CRITERIA FOR *SPIKED® SAMPLES

Revision 0, 12-29-86

ONE STANDARD DEVIATION VALUES FOR VAKIOUS ANALYSES®

Analysis

Level

One Standard Deviation
for Single Determination

Gamma Emitters
Strontium-89b
Strontium-80b

Potassium

Gross Alphe
Gross Bete

Tritium

Radium-226,
Radium-228

Plutonium

lodine-131,
lodine-129b

Uranium-238
Nicke) 630,
Technetium-9gb

Iron-55b

5 to 100 pCi/1iter or kg
2100 pCi/1iter or kg

5 to 50 pCi/liter or kg
>50 pCi/1iter or kg

¢ to 30 pCi/1iter or kg
230 pCi/11ter of kg

20,1 g/1iter or kg

<20 pCi/liter
»>20 pCi/liter

<100 pCi/l1ter
2100 pCi/11ter

<4,000 pCi/liter

>4,000 pCi/1iter

<0.1 pCi/liter

0.1 pCi/liter, gram,
or sample

<85 pCi/liter
>85 pCi/liter

<3% pCi/liter
>3% pCi/liter

60 to 100 pCi/liter
2100 pCi/1iter

5 pCi/11ter
53 of known value

5 pCi/1iter
103 of known value

3.0 pCi/11ter
10% of known value

£% of known value

5 pLi/liter
25% of known value

5 pCi/11ter
5% of known value

1s = (pCi/)1ter) =

169,85 x (known).0833

10% of known value

153 of known value

108 of known value

6 pCi/l1ter
108 of known value

6 pCi/liter
153 of known value

10 pCi/1iter
103 of known value

® From EPA publication, "Environmental Radicactivity Laboratory Intercomparis-

son Studies Program, Fiscal Year 1981-1982, tPA-600/4-81-004,

b oTIML 1imit,
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ADDENDUM TO APPENDIX A

The following 15 an explanation of the reasons why certain samples were outside
the contro) 1imit specified by the Environmenta! Protection Agency for the
Interlaboratory Comparison Program starting Janvary 1887,

EPA
TIML Control
Result Limit
Lab Code Analysis  (pCi/L)® (pCi/L)e Explanation
STM-504 Sr89 §7.024,3 60,3-77,7 Milk had high fat content which
Sr-90 32.021,0 32.,4-37,6 made enalyses difficult, Ad-
dition of errors to TIML result
would put values within EPA
control limits, EPA also had
the same problem in enalyzing
its own sample.
STw-511 Re-228 8.121.4 4.6-8.0 TIML results are usually within

EPA control limits, Analysis
of the next sample was within
EPA contro) limits., No further
action 1s planned.

STW-516 Crebl 80,3217,5 6l.3-78.7 Results 1n the past have been
within EPA control limits and
TIML will monitor the situation
in the future.

STF-524 & 1010,74158,50  1123,5-1336,50 Error in transference of data.
Correct data was 1105233 mg/kg.
Results in the past have been
within the 1imits and TIML wil)
monitor the situstion in the
future,

STw-532 =131 9.022,0 6.2-8.8 Sample recounted after 12 days.
The eaverage result was 8,821,7

Ci/L Swithin EPA contro)

fmits)., The sample was

recounted 1n order to check the

decay. Results 1in the past

have been within the limits and

TIML will continue to monitor

the situation in the future.

& Reported in pCi/L unless otherwise noted,
b Concentrations are reported in mg/kg.
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ADDENDUM TO APPENDIX A (continued)

Ladb Code

Analysis

EPA
TIML Control
Result Limit
(pCi/L)® (pCi/L)0

Explanat fon

STw-534

§TM-554

STw-560

STW-568

§TM=570

Co-BO 6303“.3 ‘103’5807

Sr-90 61.022.0 54 ,8-65.2

PU'239 5083101 3.5’.09

Ra-228 2,621,0 2.7-4,5

30,3-47,7
49,8-60.,2

26,0210.0
45,714,2

Sr-g9
Sr«80

High level of Co~60 was due to
contamination of besker, Beaker
was discarded upon discovery of
cont . inatfon and sample was
re onted. Recount results

The cause of low result was due
to very high fat content in the
milk., It should be noted that
63% of a1l participants failed
this test, Also, the average
for al) participants wes
54,0 pCi/L before the Grubd
and 55.8 pCi/L after the Grubd,

The ceuse of high results 1s
not known it 1s suspected that
the standard was not properly
calibrated by supplier and s
under 1investigation., New
Pu=236 standard was obtained
end will be used for the next
test,

The couse of low results 1s not
known., Next EPA crosscheck
results were within the control
1imits. No further action 1s
planned,

The couse of low results was
falsely high recovery due te
suspected incomplete calcium
removal, Since EPA sample was
used up, 1internal spike was
prepared and analyzed, The
results were within control
limits (See table A-3, sample
QC~M1-24), No further action
is planned,

8 Reported in pCi/L unless otherwise noted.,
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ADDENDUM TO APPENDIX A (continued)

Explanation

EPA
TIML Control
Result Limit
Lab Code Analysis (pCi/L)® (pCi/L)®
STH'589 sr"o 1703‘1 02 170"22.6
STH-599 K 1300,0269.2¢ 1414,7-1685,3¢
STN-601 Gross 11,0£2.0 11.6-32.4

Alpha

Sample was reanalyzed 1n tri-
plicate; results of reanalyses
18,821.%5 pCi/L. No further
action 1s planned,

Sample was reanalyzed in trip-
1icate. Results of reanalyses,
1421,7295.3 mg/L. The cause of
low results 1s unknown,

Sample was reanalyzed in trip-
licate, Results of reanalyses,
13.421.0 pCi/L,

& Reported 1n pCi/L unless otherwise noted,
¢ Concentrations are reported in mg/L.
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2.0.

3!00

Data Reporting Conventions

All sctivities except gross alpha and gross beta, are decay corrected
to collection time or the end of the collection period.

Single Measurements

Each single measurement is reported as follows:
xts
where x = value of the measurement;

s * 2 goun};ng uncertainty (corresponding to the 95X confidence
ev. .

In cases where the activity 1s found to be below the lower 1imit of
detection L it is reported as

<L

where L = is the lower 1imit of detection based on 4.660 uncertainty
for a background sample.

Duplicate Analyses

3.1, Individual results: xj t s
Xp 2 8

Reported result: xts

where x = (1/2) (x3 + xp)

s = (l/Z)qsf + sg

3.2. Individual results: <Ly
(L2
Reported result: <L

where L = lower of Ly and Lp
3.3. Indivioual results: x %
<L
Reported result: xt s if x> L

<L otherwise
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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 deviations listed in 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 standard
deviation(s) of a set of n numbers xy, x3, . . . x, are defined

as follows:

e

ix

T (x-%)%
nel

s =

Values below the highest lower 1imit of detection are not included
in the average.

If a1l of the values in the averaging group are l1ess than the
highest LLD, 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 1§ reported.

In rounding off, the following rules are followed:

4.5.1. If the figure following those to be retained is less than §,
the figure is dropped, and the retained figures are kept
unchanged. As an example, 11.443 is rounded off to 1]1.44,

4.5.2 If the figure following those to be retained is greater than
5, the figure is dropped, and the last retained figure is
raised by 1. As an example, 11.446 is rounded off to 11.45,

4.5.3. If the figure following those to be retained is 5, and if
there are no figures other than 2eros beyond the five, the
figure § is dropped, and the last-place figure retained is
increased by one if it is an odd number or it is kept
unchanged if an even number. As an exampie, 11.435 is
rounded off to 11.44, while 11.425 is rounded off to 11.42.
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Table C-1. Sample collection and analysis program
Locat ions Collection Type Analysis
Sample Type No . Codes {and Type)? (and Frequency)d {and Frequency)b
Airborne Filters 6 £-1-4,8,20 Weekly 68,65 on OC for
each location
Airborne lodine 6 £E-1-4,8,20 Weekly i-131
Ambient Radiation 22 £-1,2,3,4,12,14,15 Quarterly Arbient gamma
(TiDs) £-5,6,7,8,9,16,17,18, '
20,22,23,28,25,26,27
Lake Water 5 £-1,5,6,9.12 Monthly 58, 65, 1-131 on MC
H-3, Sr-89-90 on QC
Well Water 1 E-10 (Quarterly GB, 65, H-3, Sr-89-90,
I-131
Vegetation 8 £-1,2,3,4,6,8,9,20 In/year GB.GS
as availabhle
Shoreline Silt 5 £E-1,5,6,9,12 2x/ year 6B, 6S
Soil &} €-1,2,3,4,6,8,9.20 2n/year 68,65
Milk 3 E-11,19.21 Monthly 65,1-131,5r-89-90
Algae 2 £-5,12 Ix/year 68,65
as zvatlable
Fish 1 E-13 Ix/year GB.GS (1n edible

as available

portions)




i2gble C-1. Continued.

Locations Collection Type Analysis

Sample Type No.

Codes (and Type)® {and Frequency)® (and Frequency}®

Airborne Filters

Liquid
Subsoil Water

Miscellaneous Water

Samples

3 Locations codes are defined in Table 2.
stations are indicators.

SPECIAL COLLECTIONS AND ANALYSES

4 per month
1 per quarter

Sr-89, Sr-90

Sr-89, Sr-90 {(comp.)
1 per month GA, Sr-29_  Sr-9
& per quarter GA, 6B, KH-3, GS

4-5 per year “e-89, Sr-90

Control Statioms are indicated by (C) 211 other

b Analysis type is coded as follows: CB = grocs beta, GA = gross alpha, GS = gamma spectro-
scopy, H-3 = tritium, Sr-89 = strontium-89, Sr-90 = strontium-90, 1-131 = fodine-131.

Analysis frequency is coded as foilows: ™C = monthly composite, OC = quarterly composite.



