UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION I
799 ROOSEVELT ROAD
GLEN ELLYN, ILLINOIS 60137

AUG 27 1985

MEMORANDUM FOR: Darrel Wiedeman, Chief
Materials Inspection Section 1

FROM: Bruce Mallett, Ph.D., Chief
Materials Licensing Section

RE: Closeout of Atlantic Richfield/Harvey Technical Center
Facility (Control No. 79495)

We are requesting that you_perform a closeout survey of the facility
described in the attached enclosure. We ask that you make the determination
as to whether this facility meets our guidelihes for release for unrestricted
use. Of particular interest would be an assessment of residual levels in the

storage well. Your contact in licensing for this matter should be W. Adam.

(NONDR ¥ . g@&_\
f Bruce S. Mallett, Ph.D.
/  Materials Licensing Section

cc: w/o enclosures W. Axelson




ARCO Petroleum Products Comapny
Harvey Technical Center

400 East Sibley Boulevard
Harvey, Illinois 60426

NRC Iicense #12-001k0-04
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1. Radioactive Gold-l98'Testing Material Disposition
2. Gamma wipe test results

3. Beta wipe test results 3 pages
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ARCO Petroleum Products Company , internal Correspondence ’E

’ X

Date:

Subject: Gold 198 Testing Material Deposition
279

From/Location: D. A. Wunsch - CP 6, '}65(' s

To/Location: J. D. Phelps, Jr. - HTC

On May 6, 1985 the testing apparatus and 50 sample containers of coker
intermediate streams were evaluated with an Eberline Model E-120, SN7998 for
residual radioactive contamination. No measurable readings were seen on the .0l
MR/HR scale. At that time Bill Kidd removed, disposed, and returned all of the
sampling materials with the exception of the unused 53 mCi (2/26/85) Gold 198.

This gold material was surveyed 5/28/85 and found to have no measurable amounts
of radiation and disposed the same day.

A wipe sample of the radiation storage area floor (1 square foot) is being sent
to your attention to verify cleanliness of the area.

A1l of the testing apparatus has been removed. We have three small lead
storage containers in the event of subsequent testing.

Call me if there are any further questions.
D. A. Wunsch

DAW/ss
CORR75.28d

cc: F. Formway
W. T. Kidd
W. R. Powell

APPC-7054
ARCO Petrotsum Products Company Is a Division of AtlanticRichfleldCompany . (5-81)
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ARCO Petroleum Products Company

Harvey Technical Center
400 East Sibley Boulevard
Harvey, Illinois 60426
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HUZZw40 AtlanticRichfieldCompany
WORK CONTINUED .

FROM PAGE Harvey Technical Center PROJECT NO.
SUBJECT -
OBJECTIVE
DATE
ﬂarlé'~ ™ /)J ”D 22p 358 TP NS ZETToa & (
FROGRAM #= 12 '30/05/85 15:56
REGIDN A: Ll-UL= 0~ 12 LCR= 0 BKG= .00 % 2 SIGMA= .0
RCSION B: LL-UL=  12- 1S5 LCR= 0 BKG= .00 % 2 SIGMA= .0
REGION C: Li~UL= 0O- 0 LCR= 0 BKG= .00 % 2 SIGMA= .0
TIME= 20.00 K= 1.000 QIP=SIE
F#  S#° TIME CFMA/K %ZDEV CPME/K %ZDEV CPMC/K %DEV SIE SIS FLAGS MIN
1z 1 20.00 162127. .11 19270.2 .32 .00 .00 1099 19,072 ~ 2
12 2 20.00 1271B.4 .40 85276.6 .15 .00 .00 1013 23.665 43
1z 3 20.00 §17507.0 .34 33.80 7.65 .00 .00 S92. 11.576& 64
12 4 20.00 29.30 B.26 20.00 10.0 .00 .00 &08. 15,007 8s
12 S 20.00 28.75 8.34 20.40 F.65 .00 .00 S97. 13,093 106
R 12 & 20.00 28.15 8.43  17.4S 10.7 .00 .00 578. 14.4630 127
12 7 20.00 28.70 8.35 19.1S5 10.2 .00 .00 597. 15.612 149
12 8 20.00 3I7.95 7.26 21.90 9.S56 .00 .08 &1B. 14.022 170
2 9 20,00 44.70 6.54 19.S% 10.1 .00 .00 S91. 13.768 191
12 10 20,00 24.70 9.00 19.20 10.2 .00 .00 &25. 14.268 z12
12 11 20.00 2I.80 9.17 1B.90 10.2 .00 .00 639. 15.372 273
12 {2 20.00 2B.25 8.41 20.05 9.99 .00 .00 532. 1S.211 254
12 13 26.00 27.20 8.57 18.30 10.4 .00 .00 &1S. 15.214 275
12 14 20.00 24.80 B.98 17.2% 10.7 .00 .00 623. 15.991 296
12 1S 20.00 23.85 9.16 18.95 10.2 .00 .00 S71. 14.898 317
12 16 20.00 24.75 8.99 18.80 1G.3 .00 .00 &14. 16.106 33
12 17 20.00 25,10 8.93 18.20 10.4 .00 .00 &08. 14.92 ot
12 18 20.00 25.20 8.91  19.40 10.1 .00 .00 618. 15.030 a0
_ i 12 19 20.00 25.10 B.93 18.45 10.3 .00 .00 S&5. 14.813 402
12 20 20.00 27.00 B.61 17.40 10.7 .00 .00 &418. 1S.525 ao3
12 21 20.00 2B8.50 8.38 19.50 10.1 .00 .00 S%7. 15.67& 444
12 22 20,00 27,70 8.50 20.80 9.81 .00 .00 S97, 13.557 as5
12 23 20.90 26.50 8.6% 20.40 9.9%0 .00 .00 63%. 13.511 ass
12 23 20,00 25.0% 8.94 19.S5 10.1 .00 .00 S8%. 15.482 507
o P 12 25 20.06 23.85 9.16 20.75 9.82 .00 .00 S27. 15.3%9& sz
12 26 Z20.00 26.00 B.77 17.8S 10.S .00 .00 &04. 15.336 =39
12 27 20.00 26.45 B.86&6  18.10 10.5 .00 . .00 &52. 15.877 70
12 28 20.00 22.55 9.42 19.00 10.2 .00 .00 &Z0. 14.897 591
12 2% Z20.00 41.45 6.95 26.30 8.72 .00 .00 413. 13.538 612
12 39 20.90 28,50 B.IB  19.460 106.1 .00 .00 S38. 14.472 633
L 1z 31 7.70 8.50 26.7S5 B.65 .00 .00 &30. 16.826 554
12 32 30.60 8.0B  20.00 10.0 .00 .00 S52. 14.151 876
12 33 83.95 4.8B8 150.4%5 I.&5 L0G .00 64B. 17.691 837
- 12 33 28.60 B8.T6 21.30 9.87 00 .00 S73. 14.4%51 718
1z IS 27.40 8.54 20.95 9.77 00 L00 S6B. 14,087
12 To 28.95 8.31  18.05 10.5 .00 .00 641. 14.116
1z 37 C6.65 8.66 18.85 10.2 00 .00 S77. 14,791
12 B 26.75 8.65 20.50 9,85 L0900 S91. 15,143
i B 12 % 25.40 B.87  20.40 9.90 L00 LU0 &09. 18.970
1z 4o 24.%0 B.56 17.85 14.5 CL00 .00 631. 15,082
WORK DONE BY DATE WORK CONTINUED ON PAGE ___

{SIGNATURE)
DATE
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WORK CONTINUED

AtlanticRichfieldCompany

H022849

FROM PAGE H
R Harvey Technical Center PROJECT NO.
SUBJECT >
OBJECTIVE -
- ) P 0 fE
FROGRAM #= 12 /?9 /70 27510 Torr /t’('/z«,»/gf-jc//:as#tg:am
DATE REGION A LL~UL= 0~ 12 LCR= 0 RIG= L0 % 2 S1GHA= i)
REGION E: tLL-uL= 12—~ 156 LECR= 0 BEG= .00 % 2 SIGHA= L0
REGION C: LL-UL= 0- O LCR= 0  BKG= .00 % 2 SIGHMA= )
TIME= 20.00 K= 1.000 @IP=SIE .
F# S# TIME CFMA/K %DEV CPMB/K %DEV CPMC/+. ZDEV SIE G515 FLAGS MIN
12 1 20.00 124586. .13 14814.S5- .37 L0000 .00 1101 18,8950 ~ . 2z
12 2 20.00 17390,6 .34 128u81. .12 .00 .00 1083 23,982 a4
12 3 20,00 17537.3 .34  IT.00 7.78 SO0 .00 S8%. 11.803 S
12 4 20.00 24,60 9.02 17.55 10.6 L0000 629, 16.069 B8&
12 S 20.00 26.85 B.43 I0,20 9.95 SO0 00 564, 15,405 107
12 & 20.00 30.40 B.11 20.50 9.78 SO0 00 586, 15,173 128
12 7 20.00 27.70 B8.S50 20.40 9.50 00 .00 580, 15.019 149
12 8 20.00 19.20 10.2 18.45 10.4 L00  L00 435, 16.379 170 :
12 ¢ 20.00 71.15 5.30° S2.85 6.15 .00 .00 384, 16.071 171
12 10 20.00 33.95 7.68 27.25 8.57 .00, 00 605, 13.922 212
12 11 20.00 &63731.2 .18 36.95 7.36 L0000 449, 10.162 &
12 2 20.00 1520.80 1.15  36.55 7.40 L0000 L00 607, 12,610
12 13 20.00 674,70 1.72 23.05 9.31 .00 .00 526, 11.5¢e6
12 14 20,00 35.25 7.53 26.79 B8.465 L0000 616, 15.5B3 - -
12 15 20.00 41.00 6.98 23.40 9.2S .00 .00 649, 13.332
12 16 20.00 51.45 4.23  56.55 5.99% .00 .00 &624. 15.210 o
1z 17 20.00 26.65 B.&6  18.90 10.2 L00 .00 604, 15.26b6
12 18 20.00 27.10 B.S59 19.25 10.1 .00 .00 S24. 14.701
12 19 20,00 27.65 B.50 19.6%5 10.0 .00 .00 557. 15.046 e
12 20 20.00 28.85 8.33 20.05 9.99 .00 .00 S03. 14.657
2 21 20.00 32.50 7.84 24.25 9.08 00 LU0 G506, 183,847 414
2 22 20.00 30.60 8.08 19.35 10.1 .00 .00 S58. 14.827 &3S
2 23 20.00 40.05 7.07. 2B8.70 8.35 .00 .00 499, 13.372 ase
2 24 20,00 25.30 8.89 19.95 10.0 LS00 .00 S34. 15,300 507
2 25 20.00 26.25 8.73 18.90 10.2 L0 .00 529, 14,929 sCa -
2 26 20.00 32,65 7.83. 20.40 9.90 .00 L00 452, 14.023 545
12 27 20.00 25.35 8.86 19.50 10.1 LO0 0 .00 S14, 13,187 S71
12 2B 20.00 24.40 9.05 18.05 10.S L0000 .00 S0, 15.8662 552
12 29 20,00 34.50 7.61 21.10 9.74 LO0 0 L00 410, 14.746 617 .
12 30 20.00 26.45 8.70 19.10 10.2 .00 .00 &25. 146.114 674
2 It 20,00 26.6%5 B.bb& 19.70 10,9 .00 .00 631. 13.716 53 i
2 32 20.00 29.50 B.23 23.30 9.06 L00 (00 467. 1S.270 676
12 TT Z20.00 26.45 B.70 20.60 9.85 00 L00 574, 15.466 6% -
T T3 20.00 28,65 8.36 22.60 9.41 .00 .00 S52. 15,922 718
12 35 20.00 25,05 B.94 20.8S 9.79 L0000 603, 15.860 779 .
12 36 20.00 21.80 9.58 20.30 9.97 .00 .00 S05. 14.759 Teu
12 37 20.00 26.80 B.64 23.95 9.14 .00 .00 603, 15.462 782
12 38 20.00. 26.35 8.71 19.85 10.0 LOD .00 60&6. 15.384 |03 - -
12 39 20.00 26.65 8.66 17.45 10.7 .00 .00 b16. 15.610 873
12 40 20.00 25.70 B.82 17.75 10.6 .00 .00 61b6. 15.4HS 545 e
12 41 20.00 26.40 8,70 19.45 10.1 .00 L,00 63%5. 15.193 86a .
12 42 20.00 26.90 8.62 19.90 10.0 .00 0D S593. 15.516 B57
12 43 20,00 25.20 8.%91 17.35 10.7 .00 00 671. 16.535 P08 .
12 44 20.00 - 26.50 B8.69 24.15 9.10 .00 .00 &0T. 15.827 727 -
12 4S5 20.00 26.00 8.77. 20.S0 9.88 .00 L00 558. 13,3207 50
12 46 20.00 22.S5 9.42 19.60 10.1 .00 .00 497. 15.533 971 e
F#  S# TIME CPMA/K %DEV CFME/K %DEV CFMC/K %DEV SIE SIS FL :° MIW
12 47 20.00 24.80 8,98 21.10 9.74 L0000 L00 S86. 15.560 953 ) .
12 48 Z20.00 23,40 9.25 20.30 9.93 00 .00 S73. 13.494 1etd
12 a9 20.00 26.45 8.70 18.30 10.4 .00 .00 62B. 15.776. 1035
12 S0 20.00 24.00 9.13 19.35 10.1 .00 .00 S73. 15.316 1056 -
ES ERROR
12 S1 20,00 21.70 9.60 8.10 15.7 L00 L0000 16,542 1078
12 S 20,00 24.40 9.05 18.00 10,5 LOD .00 424, 15.840 1057 A
WORK DONE BY _ DATE WORK CONTINUED ON PAGE____
(SIGNATURE)
READ AND UNDERSTOOD BY (1) DATE
(SIGNATURE)
(2} DATE: .
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DATE

[2a1]

M022850

. % TIME CFMA/K %DEV CPMB/K %DEV CPMC/K %DEY SIE SIS FLRGS MIN
L ﬂ) H 622 £72 A/"/{[m/ #( b 37 10.00 21,40 13.6  15.80 15.9 L0000 738. 16,262 518
LL -t s R bt te= st T2 ST a8 10,00  19.70 14.2 L 18.30 14.7 L00 .00 724, 16.317 - 529
LL-ut - boe Br= s %2 Sl6MA= 49 10.00  25.10 12.6  18.40 14.6 .00 .00 634. 14.014 540
R A B os .00 % D GIGMas S0 10.90  21.70 13.5 17,10 15.2 .00 .00 695. 15,793 ss1
1O Ga ps Lasow UIF=3lE .
' S1 10,00  20.70 13.9 18.90 14.5 .00 .00 S93. 16.120 s6l
B TUME  Ciemask GDEV CEMECH CRMC/) WDEV  SIE  SI§ MIN S 10,00  23.20 13.1 . 18.40 14.7 ‘00 .00 SBO. 15.866 573
Lole.ou 124044, 18 1aEdu. 4 06 L tlon 18,971 11 53 10.00  18.30 14.7  20.40 14.0 .00 - .00 500. 16,933 . S84
S e 17901020 048 128352, SO0 00 1084 23.545 x 54 10.00 23,20 12.8 21.00 13.8 00 .00 &0I. 13.528 95
T ldldex 1753201 .40 31,20 .00 .00 S%0. 11.848 34 =5  10.00 50.00 8.94 24.60 12.7 .00 00 494. 13.597 m &06
3 phoad 27,0 1.1 18,50 <00 .00 564, 15.624 45 S6 10.00 21,90 13.5  20.10 14,1 00 .00 641. 16.945 617
S 10000 30.50 11.4 21,40 .00 .00 S73. 14,962 s 57 10.00 48.30 9.10 30.40 11.4 J00 .00 492. 13.280 w628
e 10.00 27,60 12.0  18.10 -00 .00 587. 13.611 67 S8 10.00 27.40 12.0 21.30 13.7 .00 .00 606. 15.069 gy 639
7 16,00  24.90 12.6 20,60 <00 .00 &23. 15.709 78 59 10.00 26.70 12.2 19.50 14.3 .00 .00 822, 14.012 ™ 650
8 15.00  26.30 12.2 17,20 00 ..00 392, 13.516 89 60 16.00  23.40 13.0 17.10 15.2 .00 .00 638. 15.725 o, ¢l
§ 10.00  26.50 1Z.2  19.40 .00 .00 &16. 15.324 100 N
0 10.00  25.10 12.6  19.30 00 .00 617. 14.923 i of 10,00 30.30 11.4 26,10 12.3 .00 .00 S91. 14.304 . 672
62 10.00 134,30 5.46 _23.70 12.9 .00 .00 449.+11.461 .ga 683
10,00 24,30 12.8  20.30 -00 .00 &48. 15.233 122 43 10.00  21.00 13.8  19.50 14.3 .00 .00 444, 15.970 694
10,00 28.50 11.8  17.00 00 .00 650. 15.383 133 63 10.00 26.30 12.3  21.70 13.5 .00 .00 418. 16.836 z; 705
10,00 56.50 8.41  I3.10 00 .00 535. 11.132 ‘144 65 10.00 30.50 11.4 17.40 15.14 .00 .00 432, 12.467 714
10,00 26.70 12.2 19.20 L0000 S93,. 15,106 15 &6 10,00 23.80 10.8 17.80 18.9 L0 L0 &21. 13.132 727
to.oo 11,0 18.90 00 .00 594, 14.594 166 67 10.00  27.00 13.1  17.10 15.2 L0000 60S. 15.673 738
fo.go S3.40 11010 29.00 L0000 614, 14,394 177 8 10.00 24.20 12.8  20.20 14.9 L00 .00 616. 14.844 749
10,00  29.50 11.6 18,90 .00 .00 619. 15,332 1649 0o 16,00 29.850 11.6 21.10 13.7 Ta0 .00 S95. 15.012 76
16,90 45.60 9.37  39.20 LO0 .00 S93. 14.974 199 70 1060 25.50 12.8  17.70 15.0 To6 .00 693. 15.071 771
Lo.00 29,40 11,6 20.30 L0000 s11. 13,450 216 -
La.an 33.50 10.9 284.50 <00 00 5S53. 13.716 w2 71 10.00 299.40 3.66 66.90 7.73 .00 .00 540. 13.810 782
72 10,00 30,70 11.4 22,00 13.4 .00 .00 490, 14,345 793
10,00 3T.70 10.8 22.90 LS00 L00 592, 14.767 <32 73 10,00  44.60 9.47  21.40 13.8 .00 .00 S22, 12.28% =Y}
10,00 Z2.80 13.2 2340 .00 0D 487. 14,068 247 77 1000  S8.00 8.30  18.90 14.5 T06 .00 618. 13,160 81
o.o0 2310 131 =l 10 06 .00 S00. 13,269 2= 75 10.00  29.90 11.5 22,20 13.4 .00 .00 612. 15.050 Ze
[ OR 3300 11.0 L0000 L00 S562. 14.856 265 76 10.00 23.40 13.0 17.00 15.3 L0000 .00 657. 14,005 [Shecd
Looa 22,90 12,2 06 .00 458. 15.730 274 77 10.00  31.40 11.2 21,40 13.4 .00 .00 600, 12,448 g4a
1.3 <00 11.5 +00 .00 587, 15.174 287 78 10.00 20,30 14.0  18.50 14.7 L0000 S50, 15.795 8s7?
10,00 I9.00 10,1 27.20 L00 .00 B527. 14.804 298 55 10,00 20.460 13.9 17.70 15.0 LOO W00 S12. 16.719 870
1.9 2B.40 11.8 20,50 L00 . .00 63T4. 15.315 309 z0 10,06 27.20 1.4 18.90 14.5 Ton o0 6lb. 14.786 sa1
Posan 24,60 L3 19,60 L0000 593, 14.488 el -
12,00 Z6.40 20,80 .00 .00 637. 16.282 =31 o1 27.30 12. 20,00 14.1 Lo0 .00 S75. 14,355 892
82 22.40 13,3 18.10 14.8 LO0 LO0 a93. 16,163 304
fag.o0 25,70 1350 (00 .06 630, 15,317 83 32.30 13.3 16,60 15.5 LU .00 645, 15,480 915
po.ce 24,40 1900 L0000 553, 16,272 84 10.00  23.90 12.9  19.30 14.3 L00 .00 567. 15.879 915
21.36 14.90 L0600 TA9. 14,163 85 10,00  21.10 13.7  15.80 15.9 L0 .00 632, 14,479 $78
ot JE N W 17,580 L0 L0D 659, 16,102 86 10,00 a%L 10 18.60 14,5 L0000 Lo &5, 14.873 =33
1. 80 L0 L00 aG0. 13,893 67 1000 ) 16.10 15.7 Lo0 Lo 6BT. 14.334 $59
i g, 7o SO0 00 575, 130043 88 10,00 D090 17.80 14.9 L0 L0 %2, 16,197 g7
L o 4052 A0 bu SO0 Lo S04, 160813 ag 1o, o0 Qi 17.49 15.1 L0080, 15,9565 sa1
Tovaiae 10.d Ao, Ui L Lo G, 16,8677 QU L0, 00 1670 1504 o0 Lut o778, 1T.ST2 g2z
) =1 g7 C0 s 4S20 15, 196 4z
POl P LG LU S16. 14,334 441 91 23,70 12.7 20.29 14.0 L0000 631, 14,709 10T
92 2T.30 13,0 Z0.40 14,0 L0 .00 odb. 15,864
1 oL L 00 I5d. LuaeDhH 457 93 01.99 8.03 Sa.d0 12,3 CLOn 00 57T, 14.47S
tr Frosallr L0 Lo adl. 1E0518 45z 94 o510 1.4 18,60 14.6 00 LO0 513, 1e.247
L et Aue e T P 95 .30 .80 2I.S0 LT Lo0 e 68, 15,018
R s ow 555, 8 s og 29.80 1.5 17,20 15,2 L0 00 687, 15,190
B A ey AU ok SL. O SR 2 37.70 12,0 18.50 14.7 L0 Lo 533, 16,708
R P DG W00 072, 16.884 et _
< %g >
Fow I ;‘ o g
58 5 2| |w ° 5
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"PROJECT NO.

FROM PAGE
SUBJECT
OBJECTIVE
DATE
[ WNew g3 $rp
Neps ¢4 o
b Al M0 ot
730G wsrE
Y Crrany pecarocr?
¢ ScraeuV .
7" 7oncH
& Brue £ AT
oozl JoP //wé bl #C
FROGRAM #= 12 0S/G6/85 11:4an0
RESION A: LL-UL= 0- 12 LCR= 0 EBKG= .00 % I SIGMA= V)
RESIGH E: LL-UL=  12- 15& LCR= O BHE= .00 % 2 SIGHA= .0
REGION C: LL-UL= O- D LCR= O BEG= .00 % 2 SiGMA= )
TIME= 10,00 K= 1,000 QIF=SIE :
F& S#  TINE CFMA/K %DEV C(FMB/K UDEV CPMC/K ZDEY SIE SIS FLAG3S MIN
1z 1 10,00 124179, .18 12451.4 .52 L0000 .00 1101 18.987 - 11
12 210,90 17573.4 .48 127975, .18 .00 .00 1981 23,529 ol
12 310.00 17S25.9 .48  Td.e0 10.7 .00 L00 529, 11.81%5 ot}
1z 4 100dh - 21,90 1T.5 {7,430 1S, L0000 $&5. 16.S7S s
1z 5 30,20 11,5 T5.90 10.4 00 00 s
1z 5 2T.30 12.9 29.00 11.7 L00 LoD aT
1z 7 24,.Z0 12,7 29,60 1Z.9 L0000 -8
1z 3 10.90 IT.E0 1Z.9 15.63 14,0 L0000 &%
WORK DONE BY DATE WORK CONTINUED ON PAGE_____
{SIGNATURE])
DATE
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ARCO Petroleum Products
Harvey Technical Center
400 East Sibley Boulevard
Harvey, I1linois 60426

NRC License # 12-00140-04
Attachment A

Contents
1. Results of Initial Radiation Survey and Sample Results
2. Packard Analysis of the Hot Cell Water Pool Samples

3. Calculations of H-3 Concentration Discharged to the Metropolitan
Sanitary District ’

4. Argonne Analysis by Dr. E. Dolecek
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= S
S ‘ ' Consultants to Nuclear Medicine « Radlology < Nuclear industry

STAN A. HUBER CONSULTANTS, INC. (O 200 NORTH CEDAR ROAD OO NEW LENOX, IL 60451 O (81S) 4856161

June 3, 1985

For: ARCO Petroleum Products Company
Harvey Technical Center
400 East Sibley Blvd.
Harvey, I1linois 60426

Results of Initial Radiatfon Survey and Sample Analysis

This is the summary report of the preliminary radiation survey conducted in the
Radiation Laboratory Building ("N" Building) on May 31, 1985, by Stan Huber,
John Hollinden, and Mark Rudin of Stan A. Huber Consultants, Inc., New Lenox,
I1linois.

A walk through radiation survey was performed using Victoreen Thyac III and
Ludlum 14C G.M. survey meters. The highest reading obtained was 5 mr/hr in the
radiation cave. This reading was probably due to the storage of radioactive
material nearby. The reading at the front entrance to the radiation cave was
0.07 mr/hr. :

A reading of 0.1 mr/hr and 0.15 mr/hr was obtained near the two (2) fume hoods
-where radioactive material was used and stored in the Tracer Laboratory. There
were sources present in both of these hoods when the survey was taken.

All other survey readings taken in the remaining rooms of the building were at
- background levels (£0.05 mr/hr).

Representative wipe tests (smears) were taken in each room of the buflding to
determine the extent of contaminatfon, {f any, presen%‘hleach of these rooms.
Each wipe test covered an area of approximately 300cm ™. The attached facility
sketch shows the location and coding where each wipe was taken in each of the
rooms. ' ‘

Samples .were taken {n-the water well of the radfation cave at the surface,
middle, and top levels of the pool as.a representative analysis of the water
for contaminatfon. -One (1) sample was also taken in the underground (external)
storage tank outside the Tracer Laboratory.

The wipe tests and samples of water and storage tank contents were counted in a
G.E (L1) detector for detection of gamma contamination and a liquid
scint{llation counter for detection of alpha and beta contamination at Argonne

18



‘National Lab by Dr. E. Dolocek. Copies of the printouts are attached. The
results are as follows: :

1. No alpha, beta, or gamma contamination was found in the wipe tests.

2. No gamma or alpha activity was found in the storage well. Tritium
(H-3) was found in concentrations listed below:

A)  Top of pool 11,107 DPM/ML
B) Middle of pool 11,407 DPM/ML
C) Bottom of pool 11,571 DPM/ML

The concentration of Tritium in the storage well is essent1a]1y
uniform throughout the pool.

3.  Tritium (H-3) was also found in the underground storage tank. The
approximate concentration based on the one (1) sample taken was
473,128 DPM for a 4ml sample, or 118,282 DPM/ML (0.05328 uCi/ml).

The gamma anqﬂys1s of the external storag%_tank sample indicated the presence
of 9.5 x 10 7 uCi of Co-60 and 3.85 x 1077 uCi of Cs-137 in the 4ml sample, or
2.375 x 10-% uCi of Co-60 per m1 and 0.962 x 10-4 uCi of Cs-137 per ml.

A1l wipe tests and water samples have been saved for future reference and
recounts if needed. These samples will be disposed via Argonne Lab or ADCO
Services when the ARCO 11;Fnse termination is issued by the NRC.

Johniﬂ' Ho111nden
///Health Physicist

SFo A ok

Stan A. Huber
President

Date: June 3, 1985

JJH:amw
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S ‘ ‘ Consultants to Nuclear Medicine < Radiology « Nuclear Industry

STAN A. HUBER CONSULTANTS, INC. = 200 NORTH CEDAR ROAD Z NEW LENOX, IL 60451 Z (815) 485-6161

June 3. 1985

John Phelps

Radiation Safety Officer

ARCO Petroleum Products Company
Harvey Technical Center

400 East Sibley Blvd.

Harvey, I1linois 60426

Dear John:

Enclosed is a copy of the Packard analysis of the Hot Cell water pool samples
taken at the ARCO Radiation Lab Building and counted at Packard, Downers Grove,
IL on May 28, 1985.

As shown at the top of the enclosed printout, the four (4) samples were weighed
and the results were expressed as follows:

Sample # Wt DPM
1 1.4810 g 23,322
2 1.5141 g 23,836
3 1.5178 ¢ 24,020
4 1.6306 g 25,561

To extend that data one additional step, by the definition of 1 gram of water
equals 1 cc, we can express exact results in terms of DPM per cc of each sample

as follows:

Samgle # DPM/cc
2 15,743
3 15,826
4 15,676

The liquid scintillation analysis indicated only the presence of Tritium.

The three water samples taken from the same Hot Cell water pool (bottom, center
and surface levels) during our visit on May 31, 1985 were immedfately
transferred to Argonne National Lab for additfonal analysis and we expect to
have the results of those tests shortly.

We are also having Argonne assay the sample we -took on the external holding
tank and the few dozen wipe test samples we took during our preliminary survey
of the building on May 31, 1985.

CONTROLNO. 7 949 5



I trust you will share this information with Dr. Snow and any other appropriate
ARCO personnel, and advise me if there are any questions. I will conduct the
preliminary and continuing coordination of this disposal and close-out
radiation survey with ADCO, the Nuclear Regulatory Commission and the I11inois

Department of Nuclear Safety.

Sincerely,

Stan A. Huber
President

SAH:ghh
cc: Bob Bassett, ADCO Services

Bruce Mallett, Ph.D. (or delegate), NRC
Paul Eastvold (or delegate), IDNS
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ARCO Petroleum Products Company -
Harvey Technical Center ‘ \ N
400 East Sibley Boulevard

Harvey, lilinois 60426 ‘ '
Telephone 312 210 3000

Research & Development

June 13, 1985

Mr. John Hollinden

S. A. Huber Consultants, Inc.
200 North Cedar Road

New Lenox, Illinois 60451

Dear Sir:

At the request of Stan Huber, I am detailing the calculations used to
assure that the concentration of H-3 in the cave pool water discharged
to the Metropolitan Sanitary District sewer was within regulatory
limits. )

Stan A. Huber Consultants, Inc. reported a maximum H-3 concentration of
15,826 dpm/ml or 7.13 x 10-3 yc/ml in the N-Building cave pool (1).
This agreed well with a value of 17,500 dpm/ml or 7.9 x 10°? yuc/ml
which I measured (2). No other radiocactivity was detected in the
water. Since the pool contained about 4300 gallons or 1.63 x 107
milliliters, there was a total of 1.29 x 10% uc (0.129 curies) of H-3 .
present based on my higher concentration.

ADCO Services, Inc., discharged the pool water to the sewer near the
front ‘of N-Building over a period of about 8 hours. While the pool
water was discharged and for a while afterwards, the sewer was flushed
with water from a nearby fire hydrant. A flush rate at least twice the
average pool discharge rate was used. The pool water was mixed with
the total effluent from the Harvey Technical Center before being
discharged to the Metropolitan Sanitary District Sewer. Average daily
effluent from HTC is 112,000 gal/day. The pool water would have mixed
with about 37,000 gal or 1.41 x 10* ml of water giving a final H-3
concentration of 9.1 x 10°* uc/ml in the discharge. This compares
favorably with the NRC unrestricted area limit of 3 x 10-? uc/ml for
soluble H-3 which can be averaged over one year's effluent. Averaging
over one year gives 8.3 x 107 yc/ml. Additional maximum limits on
sanitary sewer discharges are 1 x 10-! yc/ml at the point entering the
plant sewer; and total sewer discharges of S curies/yr H-3, 1 curie/yr
C-14, and 1 curie/yr for all other isotopes. We were well within these
limits.-
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U
L
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Mr. John Hollinden
June 13, 1985
Page 2

If you have any questions or need further information, please give me a
call at 312-210-3676.

Yours very truly,
ARCO Petroleum Products Company

/2/4 /v) M

hn D. Phelps, Jr.
Radiation Safety Officer
JDP :msk
Attachment

Doc# 85164HTC0O008

1. Letter of June 3, 1985 from Stan A. Huber to John Phelps.

2. John D. Phelps, Jr., Notebook Pages H022836 and H022837, copies
attached.



June 3, 1985

Dear Mr. Huber:

Enclosed are the results of the counting test from the samples you gave me
on Friday, May 31, 1985. 1If you have questions, you can contact me at work at
(312) 972-3322 or 972-3317. )

Additionally, I am enclosing a copy of my personal vita for your records.

Sincerely,
M\\.@oﬂu,&
Elwyn H. Dolecek, Ph.D.

Sr. Health Physicist, ANL



Results of GE(LI) Counting

Detector System:

ORTEC GE(LI) Detector Model 8011-15200-5
Serial Number 20-6202, Shipped 5-8-80

Calibration: .
Energy Calibration from NBS SRM-4275 at 25 cm from detector
Efficiency Calibration from NBS SRM-4276, 100 gm sample

Counting Conditions:
‘Sample in LSC 20 ml vial, midpoint of sample approximately 25 cm from detector

Spectrum Analysis Library:
SY: (Analysis)SRWCALC.LIB

Start, Stop 50,7900 SENS(Z) 30 | Multiplier 1.000000



Sample:

All results of the Top, Middle, & Bottom LSC Vial samples gave the same results.
Therefore, only one analysis report is incluced.

GAMMA 2 <¢3.30 > 01-JUN-85 19:55:49 PAGE 1
SPECTRUM ARCQUISITION STARTED LIVE REAL

EHDMID1 .SPC 01-JUN-85 07:36:16 25000 25002
SAMPLE

HUBER SAMPLE FROM MIDDLE OF TANK
LONG COUNT TIME FOR BETTER ID OF R/A

Fokdddokkkkkikkkhkkik SUMMARY OF PEAKS IN SAMPLE skdokkkkokkkdokkkkkk
PK SEARCH CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWRM

CHANNEL KEV COUNTS COUNTS CTS/SEC 2SIG % KEV
NUCLIDE ACTIVITY (TOC) T/72 D . EFFICIENCY
961.34 351.92 155S. 63. 2.533E-03 S59.7 1.07
NAT-RA 1.067E-0S S.844E+05S 1.649E-02
1399.51 S511.00 121. - 301. 1.204E-02 15.2 2.43
co-S6 1.521E-04  7.876E+01 1.1S50E-02
. 1399.51 $11.00 121. 301. 1.204E-02 15.2 2.43
co-S8 1.900E-04 7.080E+01 1.150E-02
1399.51 S11.00 121. 301. 1.204E-02 i1S5.2 2.43
MN-52 - 9.622€-05 S.591E+00 1.1S0E-02
1399.51 S11.00 121. 301. 1.204E-02 15.2 2.43
NA-22 3.143E-05 9.504E+02 1.150E-02
1399.51 511.00 121, 301. 1.2046-02 15.2 2.43
V-48 5.716E~-05 ° 1.597E+01 1.150E-02
. 1399.51 511.00 121. 301. 1.204E-02 15.2 2.43
Y~-88 7.072E-03 1.067E402 1.1S0E-02
1399.51 S11.00 121. 301. 1.204E-02 15.2 2.43
ZN-65 9.989E-04 2.441E4+02 1.150E-02
IN-114M 2.043E-04 4.951E+01 1.057€E-02
1670.92 609.31 S4. 37. 1.493€-03 63.1 1.13
NAT-RA " 9.586E-06 5.844E+05S 9.724E-03

ICONTROLNO. ™ QA G K
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Ao Fee e e sk ek Ak Ak ke e sk SUMMARY ********************'k*****
TOTAL ACTIVITY: 0.000000

Fekkdokdkkkdokdkkkkkkkkkkkkkk DISPOSITION OF PEAKS wkkkkkkkikkdkdkdkiokkkkkkk

351.92 & NAT-RA 511.00 & CO-56 511.00 & CO-58
511.00 & MN-52 511.00 & NA-22 511.00 & v-48
511.00 & Y-88 S511.00 & ZN-65 $58.43 & IN-114M

609.31 & NAT-RA

ALL PEAKS FOUND BY PEAK SEARCH WERE MATCHED BY LIBRARY PEAKS.

ek Fedeader sk Fosk sk vook de e sk ek sk Aok s ek sk sk ke ek ke dkokek ok dokakdokdokkok bk ko keokok ok

Peak is multiplet, only 1 peak in library.

Peak is multiplet, area went negative.

FWHM of peak is less than 0.8 x shape calib.

Peak fails FW.04M but passes FW.10M test.

First peak for nuclide in library found, ‘but

this peak fails sensitivity test.

Singlet peak of nuclide found by peak search,

but first peak for nuclide not found. ;
Singlet peak of nuclide found by peak search,

but first peak for nuclide fails sensitivity test.
Peak activity higher than counting uncertainty range.
Peak activity lower than counting uncertainty range.
Peak out of start, stop range.

Nov-%

14+ o @
n n

ELAPSED TIME: 381.80 SECONDS
=EHDMID1/VE:2




Sample:

Small glass vial (approx. 6 ml in vial) inside larger glass jar.

GAMMA 2 (3.30 »

SPECTRUM
EHDVIAL1.SPC

SAMPLE

01-JUN-85

ACQUISITION STARTED

31-MAY-85

21:39:47

HUBER SAMPLE IN SMALL GLASS VIAL

07:29:21 PAGE 1
LIVE REAL
25007

25000

Feddckcddckdokdokdkdkkkkk SUMMARY OF PEAKS IN SAMPLE okokkickkdkdiikdokdd

PK SEARCH CENTROID BACKGROUND NET AREA
COUNTS

. CHANNEL

KEV

COUNTS

INTENSITY UNCERT FWHM
CTS/SEC 2816 % KeV

6907.67 25035.75 . 0.

84.

3.360E-03 21.4 2.05U

Fohkkkikkkkkkkikkiht SUMMARY OF PEAKS IN SAMPLE ddikidikkkkkikkidk

PK SEARCH CENTROID BACKGROUND NET AREA

INTENSITY UNCERT FWHM

CHANNEL KEV COUNTS COUNTS CTS/SEC 281G % KEV
NUCLIDE ACTIVITY (TOC) T72 D EFFICIENCY
80.60 31.82 14738. a2s. 1.143E-03 374.9 2.53D
CS-137 4.479E-0S 1.096E+04 3.519E-02
80.60 32.19 11le8. 340. 1.361E-02 29.8 2.53D
CS-137 2.885E-04 1.096E+04 3.933E-02
23.06 36.40 940. 122. 4.867E-03 72.1 0.89
CS-137 2.734E-04 1.096E+04 3.672E-02
960.25 351.92 614. 112. 4.467E-03 64.3 1.87
NAT=-RA 1.882E-05 S5.844E4+0S 1.649E-02
1399.22 S11.00 717. 174. 6.967E-03 45.1 1.84
Co-56 8.800E-05 7.876E+01 1.150E-02
1399.22 S511.00 ?217. 174. 6.967£~-03 45.1 1.84
Co-58, 1.099E-04 = 7.080E+01 1.150€-02
1399.22 S11.00 717, 174. 6.967E-03 45.1 1.84
5.567E-05 $5.591E+00 1.150e-02

MN-52




6.967E-03

1399.22 511.00 717. 174. 45.1 1.84
NA-22 1.819€E-05 9.504E402 1.150E-02 .
1399.22 911.00 717. 174. 6.967E-03 45.1 1.84
Vv-48 3.308E-05 1.597E+01 1.150E-02
1399.22 S511.00 717. 174. 6.967E-03 45.1 1.84
Y-88 4.092E-03 1.067E4+02 1.150€-02
1399.22 S511.00 717. 174. 6.967E-03 45.1 1.84
ZN-65 9.780E-04 2.441E+402 1.150E~-02
1815.39 66l1.66 S72. 2729. 1.091e-01 4.3 1.95
Cs-137 3.850E-04 1.096E+04 8.992E-03
3227.07 1173.24 397. 4591. 1.837e-01 3.1 2.23
C0-60 9.454E-04 1.925€4+03 S5.235E-03
3666.75 1332.50 los. 4115. ~1.646E-01 3.1 2.43
C0-60 9.3524E-04 1.925E+03

4.672E-03

dededdddhhikikokkkk SUMMARY OF NUCLIDES IN SAMPLE kicokidiokichkdkk

TIME OF COUNT PERCENT PERCENT

NUCLIDE ACTIVITY UNCERTAINTY UNCERTAINTY
MICROCURIES COUNTING 2 8§ TOTAL 2 S

Co-60 9.489E-04 2.2 7.3

€s-137 3.850E-04 4.5 8.3

Fekddokdokkkdkkkkkkkdkhkhkhkkhkkkk SUMMARY dkkkdkkkkikkkiodkkdiakkkdkdokk

TOTAL ACTIVITY:

Fkddhdkkkkkikkkkkkkkkkkikhk DISPOSITION OF PEAKS ************************

31 L]
351 L]
Si1i.
S11.

0.133390E-02

82 % CS-137 32.19 % CS-137 36.40 % CS~-137

22 & NAT-RA S511.00 & CO-56 511.00 & CO-58
00 & MN-52 511.00 & NA-22 S511.00 & V-48
00 & Y-88 511.00 & ZN-65

PEAKS FOUND BY PEAK SEARCH, BUT NO MATCH IN LIBRARY PEAKS

2505.75

Fededededededede s dodede vk ek sk sk ek sk ket deok ok ook e e dodekak dedkekokkek okl ke ook

14+ » # Rov-%
R ]

Peak is multiplet, only 1 peak in library.

Peak is multiplet, area went negative.

FWHM of peak is less than 0.8 x shape calib.

Peak fails FW.04M but passes FW.10M test.

First peak for nuclide in library found, but

this peak fails sensitivity test.

Singlet peak of nuclide found by peak search,

but first peak for nuclide not found.

Singlet peak of nuclide found by peak search,

but first peak for nuclide fails sensitivity test,
Peak activity higher than counting uncertainty range.
Peak activitu lower than counting uncertainty ranqe.




Revised 6/4/85

Results of Smear Counting:

Counting in a thin window proportional counter system (alpha window .5 mg/cm2
beta window 1 mg/cm2)

Alpha counting efficiency - 35% Standard used was Pu-239 = Bkg. = 6 CPM
Beta counting efficiency - 42% Standard used was Sr-90/Y-90 Bkg. = 369 CPM

Location GROSS . Alpha CPM GROS5* | Beta/Gamma CPM
Al 5 364
A2 4 337
A3 2 338
A4 1 325
AS 7 350
Bl 4 331
Cl 3 314
D1 4 373
D2 6 344
El 5 - 353
F1 4 331
F2 8 369
F3 6 357
F4 4 378
F5 4 420
Fé6 2 370
F7 2 388
Gl 5 328
G2 2 359
Well Light 3 383

Results: All CPM were less tham or equal to background with 1 sigma.

Counting error is + or - 10%

CONTROLNO. ™ 949 ¥



ARCO Petroleum Products Company
Harvey Technical Center

420 Fast Sibley Boulevard
Harvey, Tllinois 60426

NRC License #12-00140-0OL

Attachment ALT

Inventory of Isotopes transferred to ADCO Services, Inc during June, 1985

Carbon-1L Item Millicuries
barium carbonate R-1 20
carbon monoxide - 155 2.0
Z-propanol R-100a, b, ¢ 0.2
ethyliodide R-63 0.1
sodiun acetate R-66, R-66a 0.5
t-tutyl alcohol R-58 0.5
benzoic acid R-130 0.0046
indole R-93 0.0025
methane : _R-&0 0.1 -
ethylene R-82a 0.5
propane R-110z, b, ¢ 0.4
butene-1 R-115 0.1
isobutane R-LT 0.01
methyl cyclopentane R-126 0.05
benzene 76 0.49
n-heptane 33 0.9
toluens 11, 176, 178, 182 0.35
p-Xylene T 0.3
n-octane 113 3.5
nephthalene ) R-65 0.0036
hexadecane (cetane) 128, 157, 1574, 181 10.9
heneicosane R-95 0.05
dotriacontane 63, 119, 153, R-123 7.6
methanol _ 153 0.25
propylene 170 0.6L
drag reducer polymer 1604, 1E0B 7.00
mise C-1lL underground storage tank 7.27
mise C-1b dry active waste 1
Total Carbon-llh 6L.7 me

EoNT™RoLNO. 7 949 =



Inventory of Isotopes Transferred (Continued)

Erdrogen-2

hydrogen
provane
Trovylene
n-butane
butzne-1
n-h=xane
benzene
ethyleyclohexane
ethylbenzene
p-xylene
durene

rantamethyl benzene

catane
enisole
octanol
¢leic acid
innibitors
luve stocks
weter

Total Jydrogen-3

Ttem

107

R-131

R-132
R-12ka, b, c

R-133

‘R-13kb, ¢, 4

R-122

R-Toa

R-135

R-137

R-133, R-133a
11, 1bias

131, 1ks5,1k7

T%e, 143, 1k3a, b
R-12

96z, b, c, d, 102
Qe

1172, b, ¢, 1302, b, 135,
13%e, 1L6, 163, 183

18k

underground storage tank

dry active waste

Millicuries

17000
0.72
6.0

379
32
18.7

0.018
528
150
0.23
k,o
1.k
3563
3770
15.1
2k.1
57k
2h.3

10363
0.009

1892

100

38453 me



Inventory of Isotopes Transferred (Continued)

Other Isotoves

Krypton-85
Cesium-137

Nickel-63
Chlorine-35
Cobalt-60
Scandium-L46
Sulfur-35
Uranium-233
Thorium-232
Strontium-90-Yttrium-90
Radium-226

misc gamma emitters
misc other isotopes

Sealed Sources

Cesium-137
Cesium-137
Cesium-137
Cesium-137
Cesium-137
Cesium-137
Strontium-20
Americium-2hl
Nickel-63
Nickel-A3
Radium-226
Iron-55
Carbon-1L
Titanium Tritide
Polonium-210

Tem

R-T2, 34, 35, 35a

R-75, R-10Z, R-103, R-107,

R-113, R-207
.R-T73, 173
8%

L, R-109, R-10%a, b

160, 165, 166, 167, 187
J1kg, 150

“1594, misc

172, misc

17F

underground storage tank
dry active waste

Item

Ohrmart level detector
Accuray level detector
Brick

Ohrmart gage

misc check sources
Celiibration Standard
Ebsrline Monitor
Instrument

Hewlett-Packard Chromatograph
Perkin-Elmer Chromatograph

Misc check sources
Standard source
Standard source
Instrument
Aatistatic devices

Millicuries

592k

21z

°

* o e
Q
o

- » - .

Uit O\ I—-"o
(@]
l_-l

OHO\OOOOI—-’O\OS
HO MO OO oW\ &

Millicuries

155
138
6.6
1368
0.0701
9.38
0.331
0.609
2
15
0.006
0.067

0.0021L3

1160
0.001



ARCO Petroleum Products Company
Harvey Technical Center

400 East Sibley Boulevard
Harvey, Illinois 60426

NRC License #12-00140-0L

Attachment ALIT
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- ARCO Petroleum Products Company
Harvey Techinicai Center
4G9 Ezot Sikizy Soulevara
Harvev. Hlinors £34235
Tewernone 312 210 306D

LN
N

N Research & Daveiozment
Augzust 1, 1985
Directcr of Nuclezr Materizl Salzty & Safezusrds
U. 8. Nuclezsr Regulistory Commissicn
Washington, D. C. 20555 ‘.
Gentlemen:
In zccoréance with NRC Regulaticr 32.12, we ere revorting, in prervsretion fcr
license termination, that under FBEC License No. 12-001L0-0L, we hzve transier
redicactive meterizl in products during the rericd July 1, 1622 to Juwiy 31, I
gs rollcws:
Msx. Conc. Max. Corc. Lrcurt of
Quantiiy Permitted in Product Prcduct
Trznsferred by License Translsrred Transiferred
Date Iocaticon Isotcpe (Curies) (ce/=1) (uc/r1) (=1)
. - = . - A=2 ~m . ihe}
11/23/32 Pnii., PA  EH-3 0.300 3 % 10 3x207° 1.93 %10
-2 . =5 - __Q
/e Pnii., PA E-3 0.032% 3% 30 3.2 % in 2.22 x 107
Ve -~
6/11/EL  Fnil P H-3 0.031% 3 x 70'2 3.2 x 1277 9.22 x 10°
oF] nil., PA .031¢2 x 2 -2x 12" 9.ca:
- .
- - -2 ~ S
6/25/2L  Pail., PA H-3 0.063 3x10°° 6.4 x10 ¢.f2 x 107
-~ = TN
-z -0 - —~ -
7/25/5%  Phil., PA H-3 0.077% 3x 210 Lo % 10 1.85 2 10
) ~i
-l -5 S
2/27/€5 TFerndale, WA Au-198  0.037 5 x 10 2.1 x 10 1.77 = 10
il -5 Q%
2/28/85 Farndzie, WA Au-198 0.052 5% 310 2.9 x 1077 1.77 = 107

F3

Units ars grams. Density is approximately 1.0 gz/ml.

Yours very truly,

=
o))
Q
O
ey
1]
t
L}
(&)
|.l
;
iy
a
[+
0
+
(4]
Q
O
8
5
~

Jonn D. FPhelps, Jr.
Radiaticn fafety Officer

cc: USNEC Region IIIX
799 Rcosevelt Fecad
Glen Ellyn, Iilinois 60137

AUZO WA e s L e



ARCO Petroleum Products
Harvey Technical Center
400 East Sibley Boulevard
Harvey, I1linois 60426

NRC License # 12-00140-04

Attachment B

1.

.03 (8] L) w N
. . . .

Contents

ARCO Soil Samples "N" Building B (Beta)

ARCO Soil Samples "N" Building 4~ (Gamma) 2 pages
ARCO Samples of Hot Cell Well Water and -Ladder

ARCO Water Samples After Flushing Cave Well With Water
ARCO Ground Water Samples 7-8-85

ARCO Ground Water Samples 7-15-85

gontrRoLNO. 7 949 5



12
12

12

12

38
39
40

41

ARCO Soil samples “N" Building B (Beta)

6-8-85

38.
39.
40.
41.

1.00
1.00
1.00

Northwest side of "“N" Building
Southwest side of "N" Building
Southeast side of "N" Building
East side of "N" Building

22.00 42.6 16.00 50.0
24.00 40.8 19.00 45.8
28.00 37.8 24.00 40.8

21.00 43.6 20.00 44.7
Efficiency = .42

53.00
5. 00

&5.00

50. 00

27.4 490.
26.9 442.
24.8 417.

28.2 439.

13.148
?.920
10.428

10,438

74
76
78

80



ARCO Soil Samples "N“ Building 4 (Gamma)
6-8-85

North West Side of "N" Building
Southwest side of "N" Building

Southeast side of "N" Building
East side of "N" Building

W =



~

€7-24-85 SOIL SAMPLES FROM " Buildi
I uildin
flRCC - JUNE &, 198S 9 ¢ (Gamma)

0SE-QUT SURVEY

———————————————— LOW ENERGY
SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGRGUND 122

EFFICIENCY 82,5X% (.833%) )

CIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF. = 168 SQ.CM
.833
i 115 0] 5]
2 166 @ a
3 142 26 24
4 114 8 5]
87-24-85 SO0IL SAMPLES FROM
ARCO JUNE 8, 1985
CLOSE OQUT SURVEY
--------------- I-12% STANDARD 7
SAHCI-NUCLEAR CHICAGO MEDIUM ENERGY ..... ..
RUTO-GAMMA MODEL 4216 BACKGROUND 3é
EFFICIENCY 714 (@8.71)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 166 S@.CH
.71
1 34 (5 9
2 e 4] 2
3 43 ' 7 i@
4 41 S 7
87-24-85 SOIL SAMPLES FROM
ARCO JUNE 8. 1985
CLOSE-OUT SURVEY
---------------- HIGH ENERGY
SAHCI-NUCLEAR CHICRGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BRCKGROUND 47
EFFICIENCY 29% (.29
DIVIDED OFPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 168 SQ.CHM
‘ .29 '



ARCO samples of Hot Cell well water and ladder- ﬁ?

6-17-85

Packard Tri-Carb 4530

KEY

1.  Background

2. Northwest corner of well 2cc of water
3. Northeast corner of well 2cc of water
4. Southeast corner of well 2cc of water
5. Chip of wood from bottom of ladder

6. Chip of ladder at chest height

7. Fourth ladder step wipe

. Q0
.00
.00

PROGRAM &= 12

REGION A: LL-UL= O0- 12 LCR= Q0 EBRKG=

REGION E: LL-uL= 12— 156 LCR= O BKG=

REGION C: LL-UL= 0-2000 LCR= 0 BKG=

TIME= 1.00 K= 1.000 QIP=SIE

P# S# TIME CFMA/K ZDEV CFPMB/K %ZDEV CPMC/K 7“ZDEV
12 1 1.00 19.00 45.8 19.00 45.8 49.00 28.35
12 2 1.00 9972.00 2.00 26.00 39.2 10019.0 2.00
12 3 1.00 7292.00 2.34 29.00 37.1 7340.00 2.33
12 4 1.00 7008.00 2.39 18.00 47.1 7046.00 2.38
12 S 1.00 39.00 32.0 17.00 48.5 74.00 23.2
12 & 1.00 70.00 23.9 16.00 50.0 106.00 19.4
12 7 1.00 140.00 16.9 31.00 35.9 192.00 14.4

a Efficiency 42%

14:07
.0
.0
.0

FLAGS

17/0&6/85

% 2 SIGMA=
% 2 SIGMA=
% 2 SIGMA=
SIE SIS
6S1. 9.440
592. 11.003
586. 11.536
S99. 11.794
S62. 11.240 -
607. 12.318
sS53. 12.959

CoNTROLNO. 7 949 5
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ARCO

H3 Standard

are 8gater samples after flushing cave well with water‘-fg

2. ¢1* standard
3
3. H20 standard 41780 on 7-3-85
Eff 17568 cpm
41780 dpm
. Background
5. 2cc of Northwest corner well water
1-1-8S  Afr F lushing
s ] N L J

PROGRAM #= 12 - : 19/05/85
REGIIN A: LL-UL= Oo- 12  LCR= 0O BKG= - 00 Z 2 SIGMA=
REGION B: LL-UL= 12- 156 LCR= 0 BKG= .00 % 2 SIGMA=
REGION C:- LL-UL= 0—-2000 LCR= 0 BKG= Q0 % 2 SIGHMa=
TIME= 1.00 K= 1.000 RIP=SI1E '
P# S# TIME CPMA/K 7ZDEV CPME/K ZDEV CPMC/K 7ZDEV S1E SIS
12 1 1.00 123900. .97 14890.0 1.64 138814, -S4 10926 19.080
12 2 1.00 17194.0 1.53 128238. 96 147972. .92 10?2 23.322
12 3 1.00 17568.0 1.51 31.00 ;5.9 17618.0 1.51 S590. 11.9235
12 4 1.00 27.00 38.4 19.00 45.8 &7.00 24.4 655. 14.286
12 S 1.00-4415.00 3.01 15.00 S1.6 4447ﬁ00 3.00 5S84. 11.98%5

s

-~

>

= .42
11:28
.0
.0
.0
FLAGS MIN
4
6
8
10



7-8-85
FROGRAM #= 12 '
REGION A: LL-UL= O- 12 LCrR= 0 EKG=
REGION B: LL-UL= 12— 156 LCR= 0 BKG=
REGION C: LL-ut= 0-2000 LCR= - O BKG=
TIME= 1.00 K= 1.000 QIF=SIE
P# S# TIME CPMA/K %ZDEV CPMB/K ZDEV CPMC/K
12 1 1.00 26.00 32.2 13.00 S55.4  55.00
12 2 1.00 29.00 37.1 15.00 S51i.6  61.00-
12 3  1.00 18322.0 1.48 43.00 30.5 18390.0
12 5 1.00 25.00 40.0 21.00 43.6  61.00

ARCO Ground water samples - B
7-8-85

North Well

1. Ground water at top of water table
2. Ground water at depth of 30 feet
3. 3H20 standard 41780 dpm on 7-3-85

Eff = 18322 cpm _ 43
41780 dpm  °

4, Background

26/05/85
.00 % 2 SIGMA=
.00 % 2 SIGMA=
.00 7 2 SIGMA=

#DEV SIE
26.9 S99.
25.6 606.
1.47 6&43.
25.6 645.

SIS
12.978
11.947
12.459
10.831

12:54
.0
.0
-0

FLAGS

MIN

0o HdN



ARCO Ground Water

7-15-85

South Well

1.
2.

3.

West

Ground water

Ground water

Ground water

Well

L.
5.

Ground water

Ground water

East

6.

7.
8.

9. Background

10,00

Well

Ground waterx

Ground water

Ground water

FROGRAM #= 12
REGION A: LL-UL=

REGION B: LL-UL=

REGION C: LL-UL=

TIME= 10.00 K= 1.000
P4 S# TIME CPMA/K
12° 1 10.00 97.90
12 2 10.00 98.40
12 3 10.00_ . 98.70
12 4 10.00: 21.10
12 S 10.00 24.00
12 & 10.00° 23.70
12 . 7 10.00 22.40
12 8. 10.00 23.80
‘ ? . 22.90

Samples - ’3

at depth of 25 £t

at depth of 30 ft

at depth of 30 ft

at depth of 25 ft

at depth of 30 £t

O- 12 LCR= 0
12- 156 LCR= 0
0-2000 LCR= o
QIP=SIE
%DEV CPMB/K %DEV
6.39 19.10 14.4
6£.38 17.30 1S.2
6.37  '18.60 14.6
13.7 18.10 14.8
12.9 18.50 14.7
12.9 18.80 14.5
13.3 17.90 14.9
12.9 17.60 15.0
13.2 17.30 15.2
E£f. = 43%

at top of water table

at top of water table

at top of water table

BKG=
BKG=
BKG=

CPMC/K
137.30
138. 40
141.90
S8.30
&62.80
&4.20
61.70
63.10
S58.70

- 00
. Q0
-« 00

%DEV

S5.40

5.38
9.31
8.28
7.98
7.89
8. 03
7.96
8.25

02/06/85

Z 2
%2
Z 2

SIE
&09.
612.
&03.
408.
605.
&24.
&29.
613,
652,

SIGMA=
SIGMA=
SIGMA=

SIS
13.114
12.914
12.942
15.660
14,738
175069
14.836
16.909
13.982

12:49
.0
.0
.0

FLAGS

CONTROLNO. ¥ 946 5

MIN
11 SO
22 3-2§
IZ S
44L9-W
SSw- 3¢
&7 €~
78 € -aS
89 £-3¢
100 Back



ARCO Petroleum Products Company
Harvey Technical Center

400 East Sibley Boulevard
Harvey, Tl1linois 60426

NRC License #12-00140-0k

Attachment B2I

This is the summary report of the "Closeout Radiation Survey" performed at
Harvey Technical Center located at 400 East Sibley Boulevard in Harvey,
I[11inois. :

PRELIMINARY RADIATION SURVEY

1.

A preliminary radiation survey was performed by Stan A. Huber Consultants,
Inc. (S. Huber, Mark Rudin, and Jonn Hollinden) on May 31, 1985. The
representative wipe test and water samples were counted at Argonne
National Lab by Dr. E. Dolocek. No unusual alpha, beta, or gamma
contamination was found in any of the wipe samples, although extensive
tritium -ontamination (129 millicuries) was found in the water samples for
the Cobait-60 storage well.

The tritium concentraticn was rechecked by counting water samples on
Packard liquid scintillation counters at both ARCO and Packard
Company.

The highest value of 17,500 dpm per ml or 7.9 X 163 microcuries per
ml was used for determining compliance levels for 10 CFR Part 2C sewer
dilution.

RADIATION CAVE "HOT CELL" WATER POOL

1.

The Radiaticn Cave pool was emptied on June 5, 1985 by ADCO Services, Inc.
and the calculations for determining the sewer concentrations are attached
for your review. (Attachment A)

On June 17, 1985 water samples were again taken of the "Hot Cell" at
the bottom where water was seeping back into the tank. These were
counted in a Packard Liquid Scintillaticn Tri-Carb and a count of
approximately 12,000 dpms per ml was obtained. A spectral analysis

PO L .
AR NO. T e Ay



was also performed to insure these counts were not due to
chemiluminescence 1nstead of tritium,

3.  On June 24, 1985, we consulted with Rod Ice, Ph.D. ABHP, and he
recommended the pool be flushed and soil samples be taken at the four
polar coordinates. The pool was flushed, filled, and reflushed and
the count rate was reduced to approx1mate1y one half of its original
values. Ground water samples were taken at the four polar coordinates
and counted with only minimal levels of tritium being detected. The
amount detected is well within the NRC 1imits. The results of the
soil sample analysis, wipes, and water sample tests taken are
attached. (Attachment B).

CONCLUSION

We are now awaiting for NRC analysis of the Hot Cell water pool results and
determination that it would be acceptable to fill sand into the bottom of the

pool and cap or seal the pool with a concrete cover since the soil samples indicate
the remaining tritium contamination is contained within the 1ining surrounding the
pool structure. This is the only portion of the close-out survey at the "N"
(Research) Building of the Harvey Technical Center that remains in question.

The remainder of the building has been cleaned and thoroughly decontaminated

and there is no evidence of residual activity. The results of the remainder of

the survey are as follows:

ANALYSIS OF THE E, L, D, and H BUILDINGS

ARCO radiation safety personnel had taken wipe tests of all other areas in the
Technical Center where radioactivity had ever been used and no contamination
was found. However, ARCO requested a third party analysis of these same areas.

Representative wipe tests (smears) were taken by S. A. Huber Consultants in the
following locations:

a. In.rooms E20 and E27 of the E Building where Nickle-63, Iron-55, Iron-57,
and Tantalum-182 were used at one time.

b. In rooms L-259, L-122, and L-104 were N1ck1e 63, Iron-59, Carbon-14,
. and Radium-226 were used at one time.

¢. In Room D-12 of the D Building where Carbon-14 was used at one time.

d. In the boiler house in the H Building on Tanks #24 and 25 where
Carbon-14 and mostly tritium were used.

e. In Rooms H-111, H-106, and H-101 where Carbon 14 and tritium were
used.

CONCLUSION

The wipe tests taken in each of the rooms of these buildings covered an area of
approximately three hundred square centimeters per sample. The attached ]
facility sketches show the location and coding where each wipe was taken in



each of the above mentioned rooms. Each of the wipes taken in these rooms were
counted on ARCO's Packard TRICARE Model 4530 Liquid Scintillation counter fcr
beta analysis and SAHCI's Nuclear Chicago, Model 4216 for gamma analysis. The
results of these surveys are attached (with sketches) for your analysis and
review. (Attachment C)

"N" Building

The “N" Building contained the Radiaticn Laboratory and Tracer Laboratory where
the bulk of the radioactive materials used at Harvey Technical Center were
stored and used.. A1l of the rooms within the "N" Building were extensively
surveyed for both beta and gamma contamination. The final close-out survey
results are attached along, with a facility sketch of each room for your review
and analysis. The following is a summary of contaminated items found during
the close-out survey which warrants mentioning.

1. The "external" storage tank directly outside the Tracer Laboratory was
confirmed to contain microcurie amounts of Cc-60 and Cs-137. This was
detailed during the May 31, 1985 analysis by Dr. E. Dolocek of Argonne
National Lab. The outside tank was filled with vermiculite, removed by &
crane and truck on June 15, 1985 by ADCO Services for radioactive waste
disposal.

The sink leading to the external storage tank was removed as
contaminated waste. Wipe tests of the lead casing surrounding the
piping proved to have no contamination. Therefore, the lead casing
was left in the building wall but the piping from the sink to the
external storage was disposed as rad waste.

2. The fume hoods and cabinets were remcved from the Tracer Laboratory as
rad waste, along with the work bench drawers. A1l of these items were
contaminated in several locations. The hoods, drawers, and cabinets
were packed in barrels and crates by ADCO Services.

3. The vents on the roof of the building, for the fume hoods located in
the Tracer Laboratory were surveyed for gamma and beta analysis.
Three of the vents were found to be contaminated. These three were
removed from the roof and packaged for disposal. The clean vents
were left on the building.

4. A1l floor tile and counter tops which were found to have contamination
were either removed and disposed or cleaned with Radiac Wash until the
contamination levels were less than 100 dpm per 100 square
centimeters.

5. The attic which contained the vacuum pump for the Tracer Lab hood was
wined and determined to be free of contamination. The vacuum pump
itself was found to be contaminated with tritium and both the pump
and oil were disposed as rad waste.

6. The radiation cave was surveyed and a hot spot was found on the
radiation cave steel door closing the pipe labyrinth from the
rédiation laboratory. The contamination was ground off and rewiped
ard found to be less than 1C0O dpm per 1C0 square centimeters (for



gamma emitters). Following the grinding of the door, the remainder
of the radiation cave, including the floor ard wells, were surveyed
and all readings were less than 100 dpm per 100 square centimeters.

OVERVIEW

The "grid pattern" method of performing radiaticn surveys and wipe tests, as
indicated in the NRC Guice for Decontamination of Facilities and Termination of
Licenses, was used during the testing of these facilities and in the final
close-out radiation survey. It is our opinion these facilities are now
acceptable for release for unrestricted use, pending the NRC decision about
handling the water pool closure described on page 2 herein.

The test results and facility sketches are attached for your convenience and
review. (Attachment D) If there are any questions, please feel free to
contact the undersigned at (312) 210-3676 or S. A. Huber Consultants at (815)
485-6161. A complete copy of all the above mentioned data, including the
original wipes, will be kept on file at Harvey Technical Center or Stan A.
Huber Consultants, Inc. until you have processed this. 1icense termination.



ARCO Petrocleum Products Company
Harvey Technical Center

Loo East Sibley Boulevard
Harvey, Illinois 60426

NRC License #12-00140-0L

Attachment B2II

Closeout at Other Existing ARCO Facilities

Under this license, Hydrogen-3, Carbon-1}4, Iodine-131, and Gold-198 have been
used st the Atlantic Richfield Refinery, 4519 Grandview Road, Ferndale,
Washington 98248. A1l radioactive material was used in tracer testing refinery
Process units. Radioactive material was shipped to the refinery when needed.

No radioactive material under this license was stored at the refinery except
for Gold-198 (half life 64 hours) and Iodine-131 (halflife 8 days) contaminated
ejuipment, waste, and some unused Gold-198 which rapidly decayed. Contaminated
equipment and waste material from the Hydrogen-3 and Carbon-1l tests were
returned to our Harvey, Illinois facility for disposal. Except for Gold-198, no
lsboratory preparation of radioactive material was done at the refinery. The
last tracer test was done in February, 1985 using Gold-198. After the test, the
residue from the preparstion, contamineted equipment, and remsining unused
tracer were stored in the refinery's radioactive materials storeroom. After
decay, this material was disposed of as nonradioactive waste. Attachment A.

Under this license, Hydrogen-3, Carbon-l1l, Gold-198, and Americium-241 have
besen used at the Atlantic Richfield Refinery, 314k Passyunk Avenue,
Philadelphia, Pennsylvania 19145, Except for the Americium-241, all radioactive
material was used in tracer testing refinery process units. The Americium-2hl
was part of an instrument tested at the refinery and then returned to our
Harvey, Illinois facility. Since 1977, no radiocactive masterial was stored st
the refinery except for Gold-198 contaminated equipment, and waste materisal;
and unused Gold-198 tracer which would quickly decay. Radioactive material was
shipped to the refinery when needed. Contaminated equipment and waste from the
Hydrogen-3 and Carbon-14 tests were returned to our Harvey, Illinois facility
for disposal. The last tracer tests was done in July 1984 using Hydrogen-3. In
1982, the building in which some tracer had been stored and Gold-198 prepared
was torn down. Prior to demolitiom, the building was checked for any remaining
radioactive material.

@RRoL ve. T 940 |



ARCO Petroleum Products Company
Harvey Technical Center

40O East Sibley Poulevard
Harvey, Illinois 60426

NRC License #12-00140-0k

Attachment B2III

Survey Results on Items Removed from N-Building Prior to Start of
Decontamination and Decommissioning '

Prior to the start of decontamination and decommisssioning of N-Building,
records, office equipment, radiation detection instruments, and some lzboratory
equipment were removed and stored in H-Building and O-Building. These items
were wipe tested for beta/gamma contamination and surveyed for gamma
contamination. All items removed were found to be within the contamination
limits specified in "Guidelines for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Material." See Attachment.A. for survey results.

CONTROLNC. 7 949 5



ARCO Petroleum Products
Harvey Technical Center
400 East Sibley Boulevard
Harvey, I11inois 60426

NRC License # 12-00140-04

Attachment C

Analysis of E, L, D, and H Buildings

Contents

1. ARCO Wipes in Buildings E, L, and D F (Beta) 2 pages

2. ARCO Wipes in Buildings E, L, and D & (Gamma) 3 pages

3. ARCO Rewipes of Building L ¢  (Gamma) 2 pages

4.  Sketches of Buildings E, L, and D 8 pages .

5. ARCO Wipes of "N" Building Roof, H Building, and Boiler House F (Beta)
3 pages

6. ARCO Wipes of "N" Building Roof d— (Gamma) 2 pages

7.  ARCO Wipes of "H" Building; Rooms 106, 111, and 101 &”(Gamma) 2 pages

8.  Sketches of "N" Building Roof, "H" Building Rooms 106, 111, and 101,

and Boiler House 5 pages

@ORROLNO. 7 949 §



ARCO Wipes in Buildings E, L and D B (Beta)
Wipes 6-8-85
Count 6-10-85

KEY

1. K3 standard <0.2 mCi
. 256200 dpm on Jan 20, 1981

standard <0.01 mCi
151400 dpm on Feb 7, 1984

2. 4

3. H0 Standard 42000 dpm on 5-30-85
4.  Background count

5. L Building Room 104 P Wipe 1 Hood -

6. L “ 104 B Wipe 2 Counter
7. L " 104 P Wipe 3 Equipment
8. L “ 104 B Wipe 4 Floor

. L “ 122P Wipe 1

10. L 122 P Wipe 2

1. L " " 259 B Wipe 1

12. L ¢ " Womens Restroom B Wipe 1
13. £ Y20 P Wipel

14. E " 20 8 Wipe 2

15. £ * 20 p Wipe 3

16. £ " 27 B MWipe 1

7. £ ¢ “ 27 B MWipe 2

18. E " 27 8 MWipe 3

19. D " 12 P Wipe 1

20. p " “ 12 P Wipe 2

1A, D ¢ " 12 P MWipe 3



PRCO oipes W
Lorpes - 6/%/%S

Pecliord Trucal 4530
FROGRAM #= 12
REGION A: LL-UL= 0- 12 LCR= 0
REGION B: LL-UL= 12— 156 LCR= )
REGION C: LL-UL= 0-2000 LCR= o
TIME= 1.00 K= 1.000 QIF=SIE
F# S# TIME CPMA/K %DEV CPME/K %DEV
12 1 1.00 124277. .57 14604.0 1.65
12 2  1.00 17455.0 1.51 128253. .S6
12 3  1.00 17694.0 1.50 37.00 32.8
12 4 1.00 18.00 47.1 16.00 50.0Q
12 S 1.00 29.00 37.1 19.00 45.8
i2 & 1,00 25.00 40.0° 24.00 40.8
12 7 1.00 26.00 39.2 22.00 42.6
12 8 1.00 30.00 36.5 13.00 S5.4
12 9 1.00 3I2.00 I5.3 20.00 44.7
12 10 1.00 26.00 39.2 20.00 44.7
12 11 1.00 21.00 43.6 16.00 S0.0
12 12  1.00 24.00 40.8 18.00 47.1
12 13 1.00 21.00 43.6 16.00 S0.0
12 14 1.00 16.00 S0.0 23.00 41.7
12 1S - 1.00 26:00 39.2 24.00 40.8
12 16 1.00 27.00 38.4 19.00 45.8
12. 17 1.00 18.00 47.1 19.00 45.8
12 18 1.00 30.00 36.5 16.00 S0.0
12 19 1.00 18.00 47.1 15.00 S1.6
12 - 20 1.00 13.00 S5.4 22.00 42.6
FROGRAM #= 12 ‘ )
REGION A: LL-UL= 0- 12 LCR= 0
REGION B: LL-UL= 12— 156 LCR= 0
REGION C= LL-UL= 0-2000 LCR= Q
TIME= 1.00 K= 1.000 GIP=SIE
~4 S# TIME CPMA/K “ZDEV CPMB/K %DEV
.2 1A 1.00 I3.00 34.8 . 17.00 48.5

Efficiency = .42

AL 06S

E’ L,end O
Coveted - €/12/35

10/06/85 10:19
EKG= .00 % 2 SIGMA= .0
BKG= .00 % 2 SIGMA= .0
EKG= .00 % 2 SIGMA= .0
CPMC/¥, %DEV SIE SIS FLAGS
138904. .S4 1097 18.986
147749, .52 1075 23.629
17751.0 1.50 S87. 11.919
43.00 30.5 &b4. 9.800
S8.00 26.2 SS0. 14.114
70.00 23.9 S86. 11.508
&62.00 25.4 S80. 10.585
59.00 26.0 S86. 11.573
72.00 23.S S86. 11.103
68.00 24.2 S93. 8.770
S53.00 27.4 644. 10.545
S7.00 26.4 613. 10.400
S5.00 26.9 S26. 10.255
S3.00 27.4 414. 9.300
61.00 25.6 S08. 10.607
61.00 25.6 S33. 12.114
58.00 26.2 489. 8.084
64.00 25.0 S39. 11.543
45.00 29.8 410. 1Q0.667
46.00 29.4 432. 9.477
10/06/85 11:11
EKG= .00 % 2 SIGMA= .0
EKG= .00 % 2 SIGMA= .0
BKG= .00 % 2 SIGMA= .0
CFMC/K %DEV SIE SIS FLAGS
68.00 24.2 482. 10.469

MIN



ARCO wipes in Buildings E, L, D Yy~ (Gamma)
6-11-85 ’

1. Building E Room 20 1§
2. " E " 20 2¢
3. " E " 20 3¢
4. " L " 104 1¢
5. " L " 104 2¢
6. " L " 104 3¢
7. " L " 104 44
8. " E " 27 14
9. " E " 27 2¢
10. ! E " 27 3¢
11. " L " 259 1¢
12. “ L " 122 1¢
13. " L " 122 2¢
14 .- : b " 12 1€
15. " D " 12 2¢
16. " D " 12 34
17. " L Womens restroom



Tope-11-85

&0 ARCO Wipes in Buildings E, L, D
6-11-85 J~ (Gamma)

CLORE T Ry

------------- L0V ENERGY
SRHCT-NUCLEAR CHICRGS [-428 STRHODARD &7 ...
RITO-GRTA MOEL 4216 EACKSROBD 122

EFFICIENCY 3.5
LIUI0ED DEt
SQPLE ¢ SRPLE COUNT -BKGD = METCPN BYEFF. = 108 SB.0N
83
1 132 g 14
2 "7 & 8
3 3 @ 8
§ 111 & 8
5 128 5 3
5 118 8 @
164 @ @
2 9z 8 8
5 100 8 8
& 140 @ @
167 @ a
194 9 g
14 15 8 &
1S 144 g 9
16 125 2 ?
17 180 @ 8

gontroLNO. 7 949 5
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ARCO Rewipes of Building L K (Gamma )
6-11-85

Room 122

1. Building L Room 122 1

2. ! L " 122 2

3. Soil sample east of N Building

4. Soil sample south east of N Building

5. Soil sample at front gate

6. Soil sample by Medical Department Building



#6-11-85
)
CLOSE-QUT SURVEY
—————— LO¥ ENERGY
SAHCT-NUCLEAR CHICAGD [-128 STRIORRD CT .......
AUTO-GATR NODEL <216 EACKGROUND 19
EFFICIECY 83.5%
DIVIDED pery
SAFLE ¢ SHPLE CONT -BKGD = METCPM BYEFF, = 163 S0.CH
835
1 125 6 ?
2 13 % 41
3 118 L] ]
4 144 25 38
S 116 8 e
6 185 8 8
-13-85
R0
QLOSE QUT SLRUEY
SHCT-HCLERR CHICAGD TMEDIU EMERGY  ...... .
AUTO-GRITR 100EL 4216 BACKGROUND %
EFFICIENCY 14 (8.44)
DIVIDED bety
SHPLE § SAPLE COUNT -BKD = METOPH BYEF, = 109 So.0n

4

T A LN

SRR

ARCO Rewipes of Building L

6-11-85
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ARCO wipes of “N" Building roof, H Building, and Boiler House

6-8-85

KEY
3

H™ Standard < 0.2mCi

14

C® 'Standard < 0.1mCi

256200 dpm on Jan 20, 1981

151400 dpm on Feb 7, 1985

Hgo Standard 42,000 dpm on 5-30-85

Background wipe

Roof 1-B
Roof 2-B
Roof 30B
Roof 4-B
Roof S-F
Roof 6-B
Roof 7-B
Roof 8-p

Mark Rudin's hands

Vent
Base

Building H Room 106

“

H

I T IrIrT T x> x> xx

106
106
106
106
106
106
111
111
111
111
111
111
111

Wipe 1

Hipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe

SNOY DN AW N =N S W N

North Doorway (Inside)
Between Stills 1 + 2
Between Stills 2 & 3
Between Stills 3 & 4

In front of big west still
West Lab Bench top

South Lab bench top

South Doorway (Inside)

West lab bench top

West Aisle

South Hood

Central Aisle

East Aisle and east doorway
Central Aisle lab bench top

ZONTROL NO.

“BAS

=

(R

p (Beta)



30.
31.
32.
33.
34.
35.
36.
37.

Building H Room 101 Wipe 1 East doorway (Inside)
" H “ 101 Wipe 2 West Doorway (Inside)
" H " 101 Wipe 3 Center of Room
Back of Boiler House Wipe 1 Base of tank #24
Back of Boiler house Wipe 2 Base of tank #25
Back of Boiler house Wipe 3  Pipes leading to #24
Boiler House Wipe 4 Circulating feed pump cylinder (Inside)
Soil sample West side of N Building - 3 meters away p



ARCO Wipes of "N" Building roof, H Building, and

6-8-85
FROGRAM #= 12
REGION A: LL-uL=
REGION B: . LL-UL=
REGION C: LL-UL=
TIME= 1.00 K= 1.000
P4 S# TIME CPMA/K
12 1 1.00 124812,
12 2 1.00 17742.0
12 3 1.00 17453.0
12 4 1.00 17.00
12 s 1.00 42.00
12 & 1.00. 419.00
12 7 1.00 56.00
12 8 1.00 46.00
12 9 1.00 32.00
12 10 1.00 27.00
12 11 1.00 27.00
12 12 1.00 27.00
12 13 1.00 27.00
- 14 1.00 147.00
a— 1S 1.00 142.00
12 16 1.00 37.00
12 17 1.00 44.00
12 18 1.00 37.00
12 19 1.00 47.00
12 20 1.00 34.00
12 21 1.00 34.00
12 22 1.00 43.00
12 23 1.00 39.00
12 24 1.00 36.00
12 25 1.00 45.00
12 26 1.00 18.00
12 27 1.00 48.00
12 28 1.00 52,00
12 29 1.00 S53.00
12 30 -1.00 24.00
12 3t 1.00 24.00
12 32 1.00 24.00
12, 33 -1.00 18.00
12 34 1.00 25.00
i2 35 1.00 23.00
12 .36, 1.00 26.00
12 :q37ij-1°oo 26.00

3

o-

12 LCR=

12- 156 LCR=
0-2000 LCR=

RIP=SIE
“ZDEV. CPME/K
.S7 144246.0
1.50 128130.
1.51 53.00
48.5 | 17.00
30.8 13.00
9.77 447.00
26.7 29.00
29.4 19.00
35.3 20.00
38.4 26.00
I8.4 16.00
38.4 20.00
8.4 17.00
146.5 29.00
16.7 44.00
32.8 22.00
29.4 17.00
32.8 25.00
29.1 18. 00
33.3 18.00
34.3 27.00
30.5 15.00
32.0 16.00
33.3 21.00
29.8 17.00
47.1 19.00
28:8 19.00
27.7 . 14.00
27.4 29.00
40.8 20.00
40.8 18.00
40.8 17.00
47.1 20.00
40.0 18.00
41.7 16.00
39.2 25.00
39.2 24.00

H Efficiency = .42

O
o
o

ZDEV
1.67

« 36
27.4
48.5
S5.4
.46
37.1
45.8
44.7
39.2

S0.0
44.7
48.5
37.1
30.1
42.6
48.5
40.0
47.1
47.1

38.4
91.6
20.0
43. 6
48.5
45.8
45.8
S3.4
37.1
44.7

47.1
48.5
44,7
47.1
50.0
40.0
40.8

BKG=
EBKG=
BKG=

cPMC/K
1392355.
14799S.
17724.0
47.0Q0
78. 00
?08.00
109.00
80.00
68.00
71.00

64.00
S46.00
&4.00
194.00
202.00
75.00
79.00
81.00
87.00
71.00

77.00
74.00
73.00
75.00
81.00
49.00
86.00
87.00

102.00
61.00

56.00
S51.00
49.00
S53.00
S51.00
76.00
63.00

Boiler House

=00
.00
.00

“DEV
.94
.52

1.50

29.1

22.6

&.64

19.1

22.3

24.2

23.7

25.0
26.7
25.0
14.3
14.0
23.0
22.5
22.2
21.4

23.7

22.7
23.2
23.4
23.90
22.2
28.5
21.5
21.4
19.8
25.6

26.7
28.0
28.5
27.4
28.0
22.9
25.2

08/04/85

N
SN S

2

SI1E
1094
1075
387.
&54.
494.
464.
473.
495.
434.
488.

S8s.
S76.
393.
S28.
S06.
S01.
489.
S36.
494.
442,

484Q.
S06.
S32.
S920.
S39.
403.
S2S.
491.
S534.
350.

3&68.
339.
539.
S49.
454.
483.
464.

SIGMA=
SIGMA=
SIGMA=

B (Beta)

11:09
e
.0
.0

SIS FLAGS

18.825
23.925
11.740

8.6889

?.636
12,422
10.68S
11.733
10.588
10,229

12.000
8.914
10.971
?.632
12.9356
10.626
?.867
11.495
9.959
10.147

13.244

7.111°

?.678
11.242
12.730

7.379
11.514
10.489

?.629
10.112

10.400
10.304
12.547

9.664
12.035
11,259
13.477

39

41

43
45
47
49
S1

S3
SS
S7
S9

61
63
65
&7
&9
71
73



ARCO N Building roof wipes X(Gamma)

Vent

1. Roof 1/

2. Roof - 219

3.  Roof 3 J’

4. Roof 4§

5. Roof 54  _
6. Roof 64~

7. Roof 74

8. Roof 8¢

Mark Rudins hands
base



06-11-85 ARCO "N" Building Roof Wipes "

¥ J' (Gamma)
CLOSE-0UT SURVEY
———— LO¥ ENERGY
SHCI-HUCLERR CHIORGD 1-128 STRDARD CY .......
AUTC-GAMR MODEL 4216 BACKGROLND 114
griciecy 83.5:
DIVIDED DPty
SAPLE & SAPLE COUNT -BKD = METCPH BYET., = 188 Q.01
833
UVENT 196 @ 8
113 3 .
2 134 3 3
3 113 8 45
4 415 4 5
M % 8 8
6 415 4 S
7 114 3 4
8 124 13 1
R 111 ] 8
BR5E 116 & 6
86-11-85
ARCC
CLOSE OUT SIRUEY
SAHCINCLERR CHICAGO MEDIW ENERGY  .......
AUTO-GRITR NODEL 4216 BACKGROND 82
EFFICIENCY 162 (9.44)
DIVIOED Pt
SRPLE ¢ SAPLE COMT -8B = METCP! BYEFF. = 100 S0.0n
")
VENT % e )
1 w 8 ¢
2 o 9 8
3 (3] e 9
4 % 8 L
$ 8 ] ]
) 8 6 43
7 68 8 0
8 ) L )
£ 3 ) [ g
st L ¢ ]

ERTH NG, T BAG @



ARCO

Wipes of H Building, Rooms 106, 111, and 101

Isotherm Lab H-106

N O sTWw N

North doorway floor (inside)
Floor between stills 1 and 2
Floor between stills 2 and 3
Floor between stills 3 and 4
Floor in front of big west still
West Lab bench top

South lab bench top

H-101

Room

2.

East Doorway floor (Inside
West doorway (inside)
Floor in center of room

Catalyst Lab H-111

NOO OSSN
« & ¢ & e e

South Doorway floor (inside)
West Lab bench top

West Aisle floor

South Hood

Central aisle floor

East aisle and doorway floor
Central aisle lab bench top

X— (Gamma)  6-8-85



87-24-83 BUILDIMG VIPES

R0 _ ISOTHER! LR
H-186
0T SREY
LV EERGY
SRHCT-HUCLDR CHICAGD [-129 STRORRD CT .......
AUTO-GAITA MODEL 4216 SACKGRID 138
321012, n{ 8.%
DIVIDED bey
SRPLE § SRPLE COUMT ~BKD s METOPH BYOY., = 130 Q.1
. 835
1 1% L] L]
2 1% @ ¢
3 181 8 é
< 118 ¢ e
3 16 ] 8
& 15 é 8
7 1 e 0
37-2-85 BUILDING VIPES
#00
R001 H-181
QOSE-OUT UREY
mmm———— LOJ EXERGY
SRHCI-HUCLERR CHICRGO 1-129 STRDRD LT .......
ANO-GATR H0DEL <216 BACKIROUD 13

DIVIDED et/
SAPLE § SARPLE CONT -G = ETCH BYOF. = 180 SQ.0M
838
1 " L] L]
2 13 0 )
3 L 9 ¢
97-24-85 BUILDING NIPES
RO CRTALYST 58
RO #1144
CLOSE-QUT QUREY
——— LOJ EXERGY
SRHCT-MUCLER CHICAGD 1-129 STROARD CT .......
AUTO-GAItR HODEL 4216 GRACKGROAD 7]

1313 (t2; nd 83.%

OIVIDED oo
SAPLL ¢ SAPLE COMT ~OKD s MTCPM BYEF. = 109 .OM
435
1 f2¢ ¢ ¢
2 +“e 1 2
3 1% @ e
4 116 L e
$ 139 17 . ]
¢ ¥ 3 3
7 124 2 2

ARCO Wipes of H Building
Rooms 106, 111,(and 1?1
6-8-85 ". Gamma) -



al
Iy

de
-0

vl

Q%
zvdlﬂ

e 117

|

ooy
%9 N,
QY



WS

<H\|

29T

2

s\

3

s+l

R'dh

|

s9:l

]

9

9ol - H,
QY su»'av\.\.ﬂgl
on J



|8y — 3B.Y -

mﬂcm%zﬁa

s 8,% d
qw.q w..’f
fuma
Reo d
*n.‘
6 6 > [ ofke

ARC
Catalyst
ab

CHY -




_ARco
H- 101

/

>,

N

38—

«— IB.Y.\




*d

\uooa ”‘:°g gu}\-‘ﬁ“"}!}
E"’“’E? (91 N\

)
bv.

. '.—q .~

SHTROL NO.,

el
LN
P

e et S e S ot

V \\”M z*bA MO

St i
:qu_

'OSnOH

J9[°¢)
0V

{




ARCO Petroleum Products
Harvey Technical Center
400 East Sibley Boulevard
Harvey, I11inois 60426

NRC License # 12-00140-04
Attachment D "N" Building Analysis

Contents

1. Tracer Lab and Counting Room Wipes F (Beta) 7 pages

2. Tracer Lab Rewipes After Decontamination P (Beta) 2 Pages
3. Tracer Lab Wipes }-(Gamma) 9 pages

4. Counting Room Wipes J-(Gamma) 3 pages

5.  Sketches of Tracer Lab and Counting Room 2 pages

6.  ARCO Darkroom Wipes B (Beta) 2 pages

7.  ARCO Darkroom Wipes J.(Gammé) 2 pages

8.  Sketch of Darkroom

9. O0Office, Bathroom, énd Locker Room Wipes 2 pages

10. Office, Bathroom, and Locker Room Wipes J—(Gamma) 5 pages
11. Sketch of Office, Bathroom, and Locker Room

12. Hot Cell Lab and Doorway Wipes F (Beta) 5 pages
13. Hot Cell Lab Wipes d—(Gamma) 8 pages

14. Doorway Wipes d— (Gamma) 2 pages

15. Sketches of Hot Cell Lab and Doorway 2 pages

16. ARCO Attic Wipes F (Beta) 2 pages

17. ARCO Attic Wipes d-(Gamma) 2 pages

18. Cave Wipes P (Beta) 2 pages

19. Cave Rewipes P (Beta) 2 pages

20. Cave Wipesd—(Ga}rnﬁa) 4 pages

21. Cave Rewipes ¢ (Gamma) 2 pages

22. Sketch of Cave e oLNo. 7 949 5



KEY

Tracer Lab Wipesp (Beta)
7-1-85

Counting Room wipesp (Beta)

HBStandard

C14 Standard

130 Standard

2
Background - ?

HW N
L Y Y

=
—
o)
m
(%]

01d Fume Hood Floor

01d Case A Floor

Case B Tope three shelves
Case B Middle two shelves
Case B Bottom two shelves
Case C Top three shelves

Case C Middle two shelves
Case C Bottom two shelves
Floor wipe #9

Floor Wipe #10

W 00 N O O B N =
¢ ¢ s a4 e e s e e

it
o

pb et
N =
[ ] -

Floor wipe #11
Floor Wipe #12 and Floor vault
Concrete Pigs
Floor wipe #14
Floor Wipe #15
Floor wipe #16
Floor wipe #17
Floor Wipe #18
Floor wipe #19
Floor wipe #20
Floor wipe #21
Floor wipe #22
Floor wipe #23
Radioactive Materials Disposal sink
Floor wipe #25
26. "Floor wipe #26
‘27, Floor wipe #27
i .,:/28.  Floor Wipe #28
© 28.° Floor Wipe #29

BN D M R N M e b e e e e
N B WN = O WV ~NO B W
'] [ ) L ] L ] & * L] » L] L] ] * L]




e 08 i
69." *Ca

30. Floor Wipe #30

31. " “#31

32. R X 74

33. Concrete Floor wipe #33
34. Floor wipe #34

35. " “ #35

36. 01d fume hood wipe #36

37. Floor wipe #37

38. Floor wipe #38

39. 01d Lab Bench wipe #39

40. Floor wipe #40

41. Floor wipe #41

42. Concrete Floor wipe #42
43. Floor wipe #43

44, v " 444
45, v " 45
4. " " g6
47. " " $47
4. v " 448
49, " 449
50. © “ #50

51. Concrete Floor wipe #51
52. Floor wipe #52
53. Floor wipe #53
54. Floor wipe #54
55. Floor wipe #55

56. " “ #56
57. “ “ #57
58. “ “  #58
59. “ “ #59

60. Concrete Floor wipe #60
61. Floor wipe #61
62. Floor wipe #62
'63." Floor:wipe #63
;;i64.  Floor wipe #64
" 65. Concrete Floor wipe #65
66. Section A Bench Top
__67. . " sink
68, cr® " Silver shelf
binet under Section A sink
70. ‘Section A 2nd set of drawers




71. Section B Bench Top

72. " Y Silver Shelf

73. " “ Bottom Black Shelf
74. ! “ Middle Black Shelf
75. “ “ Top Black Sheif
76. Section C Bottom Black Shelf
77. " “ Middle Black Shelf
78. " " Top Black Shelf

79. East Wall where chipped away

80. East Exposed pipes

81. Middle Lab Bench, cement floor under old sink
82. Northwest wall where chipped away

83. Northwest hood exposed pipes

84. Shelf under west window

85. West Wall Heater

COUNTING ROOM
91. Floor wipe #1

92. " " g2 |
93. " 43 . .
9%. " v 44
95. " C 45

96. Section A Lab Bench wipe #6

97. Section B Lab Bench wipe #7

98. Floor wipe #8

99. Floor wipe #9

100. Floor wipe #10

101. Floor wipe #11

102. Floor wipe #12

103. Shelf under south window wipe #13
104. Floor wipe #14

105. Floor wipe #15

- 106. Floor wipe #16

107. Floor wipe #17

108. Floor wipe #18

109. Shelf under west window wipe #19



“Efficiency Check"

FROGRAM #= 12 21/05/85 10:28
TEGION A: LL-UL= O- 12 L CR= O  BEG= L00 A 2 SIGMA= -0
LEGION H: LL-UL= 2- 156 LCR= - 0 EKEG= L0074 2 SIGMA= .0
REGION C: < LL-UL= 0-2000 |.CR= 0  BEG= L00 L 2 SIGMA= .0
TIME= 1.00 K= 1.000 QIF=SIE

F# S# TIME CFMA/K ZDEV CFMB/K Y%DEV CFMC/K ZDEV SIE SIS FLAGS MIN
12 1 1.00 16979.0 1.53 35.00 3I3.8 17040.0 1.53 592. 12.145 2

Hyo stendord /swib 41780 dpm on 7-3-ts

| E'GC"C(‘M:Y s ' 6979'cpm -

Y1780 dpm o Y17,

{

' 7/3/8s

EONTROLNo. 7 94 9



7- -85S rRAven
Tracer Lab Wipes B (Beta)
Counting Room Wipes B (Beta)

FROGRAM #= 12
R 10N A: LL-UL= o— LCR= 4}
REOION E: LL~-UL= 12— 156 LCR= 0
REGION C: LL~-UL= 0-2000 LCR= 0
TIME= 1.00 k= 1.000 QIF=SIE
F# S# TIME CPMA/K %DEV CPME/K %DEV
121 1.00 «183.00 14.7 32.00 35.3
12 2 1.00 +333.00 10.9 55.00 26.9
12 3 1.00 *264.00 12.3 20.00 44.7
12 4 1.00 +195.00 14.3 44,00 30.1
12 5 1.00 +148.00 146.4 22.00 42.6
12 & 1.00 +16B.00 15.4 34.00 34.3
12 7 1.00 *127.00 17.7 32.00 3S5.3
12 8 1.00 75.00 23.0 21.00 43.6
12 9 1.00 +93.00 20.7 17.00 48.5
12 10 1.00 +118.00 18.4 20.00 44.7
12 11 1.00 «208.00 13.8 20.00 44.7
12 12 1.00 .135.00 17.2 26.00 39.2
12 13 1.00 81.00 22.2 25.00 40.0
(2 14 1.00 *100.0D 20.0 30.00 36.5.
12 15 1.00 B81.00 22.2 21.00 43.6
2 16 1.00 73.00 23.4 27.00 38.4
2 17 1.00 +83.00 21.9 32.00 35.3
2 18 1.00 76.00 22.9 43.00 30.5
2 19 .00  74.00 23.2 15.00 S51.6
z 20 1.00 54,00 27.2 22.00 42.6
2 21 1.00 73.00 23.4 15.00 S51.6
2 22 1.00 «94.00 20.&6 22.00 42.6
2 23 1.00 71.00 23.7 27.00 38.4
2 24 1.00 45.00 24.8 19.00 45.8
2 25 1.00 +94,00 20.& 26.00 39.2
2 26, 1.00 +92.00 20.8 25.00 40.0
2 27 1.00 <95.00 20.5 21.00 43.6
2 28 1.00 B80.00 22.3 16.00 50.0
2 29 1.00 +93.00 20.7 11.00 460.3
2 - 30 1.00 77.00 22.7 -25.00 40.0
2 31 1.00 38.00 32.4 24.00 40.8
2 32 1.00 68.00 24.2  17.00 48.5
2 33 .1.00° - 72.00 23.5 20.00 44.7
2 34 " 1.00 59.00 26.0 20.00 44.7
2 35.. 1.00 67.00 24.4 17.00 48.S
2 36 1.00 51.00 28.0 26.00 39.2
2 371,00 . 66.00 24,6-: 26.00 39.2
2 38. 1,00 #92.00-20.8° 20.00 44.7
2 39 1.00 $S4.00 27.2° 31.00 35.9
2 40 "1.00 66.00 24.6  .23.00 41.7
2 41 1.00 79.00 22.5 15.00 S1.6
2 42 1.00 -81.00 22.2 17.00 48.S
2 43 1.00 63.00 25.2 18.00 47.1
2 44 1,00 79.00:22.5 19.00 45.8
2 .45y.:1.00, x-9o;oo ‘2.0 -'19.00 45.8
2 : Q0*. 69.00 24;0 38.4

- 27.00

o O
B (B)

19/05/85 13:34

EBkG= .00 7 2 SIGMA= )

BEG= LOO 0 7 2 SIGMAs LQ

BKG= .00 % 2 SIGMA= s
CFMC/K Y.DEV .SIE SIS FLAGS MIN
238.00 12.9 495, 7.260 2
406.00 .93 430. 8.583 4
J04.00 11.4 572. 7.519 b
254.00 12.5 3I68. 10,702 8
181.00 14.8 S536. 8.405 10
227.00 13.2 497. 9.045 12
181.00 14.8 S30. 10.009 14
116.00 18.5 S93. &6.913 16
127.00 17.7 SS4. 7.917 18
161.00 15.7 461. B.56%9 20
244,00 12.8 348. 6.521 22
185.00 14.7 S70. 10.488 24
132.00 17.4 524, 9.90S5 26
154.00 16.1 S20. 10.871 28
122.00 18.1 485. 6.629 30
129.00 17.6 557. 8.737 32
133.00 17.3 491. 9.148 33
135.00 17.2 S545. 11.544 35
110.00 19.0 S11. 7.1&9 37
99.00 20.1 520. 8.618 39
98.00 20.2 475. 7.958 41
137.00 17.0 459. 9.188 43
116.00 18.5 508. 8.329 45
104.00 19.6 S60. 10.729 47
135.00 17.2 S&44. 11.850 49
140.00 16.9 520. 9.&651 S1
137.00 17.0 S72. 12.571 s53
119.00 18.3 508. 12.183 55
123.00 18.0 486. 8.000 57
122.00 18.1 S66. 11.848 59
73.00 23.4 381. 8.760 61
103.00 19.7 428. 9.555 63
116.00 18.5 605. 11.008 &5
105.00 19.5 557. 10.413 &7
107.00 19.3 S15. 11.634 &9
96.00 20.4 S11. 10.074 71
107.00 19.3 S47. 9.206 73
127.00 17.7 565S. 10.621" 75
103.00 19.7 453. 12.640 77
103.00 19.7 S513. 10.226 79
109.00 19.1 499, 10.430 e1
129.00 17.6 S599. 10.583 83
Q7.00 20.3 S577. 10.708 8s
114.00 18.7 S567. 12.180 87
. 127.00 17.7 S58. 10.426 89
124.00 17.9 S45. 11.089 91



F# S# TIME CPMA/K ZDEV CPME/K ZDEV CFMC/K %DEV SIE SIS FLAGS MIN
1247 1.00 67.00 24.4 26.00 39.2 118.00 18.4 S32. 10.674 93
1248 1.00 49,00 28.5 28.00 37.8 92.00 20.8 S35. 11.200 S
12 49  1.00 38.00 32. 21.00 43.6 78.00 22.6 528. 9.800 97
2 50 - 1.00 45.00 29.8 21.00 43.6 81.00 22.2 492. 12.187 %8
12 51 1.00 43.00 30.5 34.00 34.3 98.00 20.2 S35. 10.909 101
12 532 1.00 75.00 23.0° 146.00 50.0 107.00 19.3 S7S. 10.892 103
12 33 1.00 S9.00 26.0 24.00 40.8 97.00 20.3 538. 10.065 105
12 54 1.00 S57.00 26.4 15.00 S1.6 89.00 21.2 S00. 8.597 106
1235 1.00 65.00 24.8 16.00 S0.0 94.00 20.6 535. 8.753 108
12 S56. 1.00 56.00 26.7 22.00 42.6 93.00 20.7 S32. 11.284 110
1257 1.00  61.00 25.6 20.00 44.7  98.00 20.2 S44. 10.997 112
1238 1.00 54.00 27.2 22.00 42.6 100.00 20.0 S44. 9.740 114
12 59 1.00°° 72.00 23.5 19.00 45.8 110.00 19.0 492. 9.297 _ 116
12 60 1.00 469.00 24.0 12.00 S7.7 97.00 20.3 S516. 11.311 118
1261 1.00 81.00 22.2 21.00 43.6 118.00 18.4 S&5. 10.990 120
12 62  1.00 69.00 24.0 23.00 41.7 111.00 18.9 S24. 11.687 122
12 63 . 1.00 S5.00 26.9 23.00 41.7 95.00 20.5.533. 11.829 124
12 64 '1.00 46.00 24.6 23.00 41.7 _ 98.00 20.2 S10. 10.388 126
12 65 1.00 87.00 21.4 16.00 50.0 117.00 18.4 S04. 11.573 128
12 66 1.00 66.00 24.6° 18.00 47.1 105.00 19.5 S77. 11.826 130
17 67  1.00  .70.00 23.9 19.00 45.8 114.00 18.7 &03. 11.814 132
I 68 1.00 &7.00 24.4 -19.00 45.8 108.00 19.2 640. 13.012 134
12 69  1.00 69.00 24.0 27.00 38.4 125.00 17.8 602. 11.110 136
1270 1.00 44.00 30.1 18.00 47.1 B82.00.22.0 S533. 13.395 138
1271 1.00: "36.00 33.3 17.00°48.5 77.00 22.7 625. 14.063 ' 140
1272 1.00 ~ 40.00 31.6 27.00 38.4 85.00 21.6 636. 11.619 142
12 73 1.00 28.00 37.8 22.00 42.6 67.00 24.4 4658. 8.662 - 144
12 74 1.00 26.00 39.2 23.00 41.7 S7.00 26.4 638. 10.252 146
12 75 1.00 47.00 29.1 16.00 S50.0 82.00 22.0 &03. 13.551 - 148
12 76 = 1.00 +84.00 21.8 24.00 40.8 125.00 17.8 612. 11.479 150
12 77 1.00 +85.00 21.6 30.00 36.5 130.00 17.5 &12. 11.800 152
12 78  1.00 " .41.00 31.2 19.00 45.8 75.00 23.0 4&04. 10.362 154
12 . 79. 1.00" 67.00 24.4  26.00 39.2 117.00 18.4 557. 11.634 156
12 80. 1.00 - 54.00 27.2 24.00 40.8 96.00 20.4 528. 12.463 1589
12 81 100 49.00 28.5 20.00 44.7 93.00 20.7 &24. 12.392 160
12 82 1.00- 74,00 23.2 26.00 39.2 129.00 17.6 S42. 10.307 162
12 83 1.00  73.00 23.4 29.00 37.1 126.00 17.8 606. 10.645 164
12 .84 1.00: 70.00 23.9 20.00 44.7 112.00 18.9 &0&. 11.814 B V-T-%
12 .85 131200 -74,00:23.2 11.00 40:3° 104.00 19.6 608. 10.701 . 168
12 - .91 1,00, '.47.00 29.1 28.00 37.8 92.00 20.8 6&614. 10.416 . 170
12. 92: 1.00-/:46.00 29.4 15.00 S1.6 75.00 23.0 S560. 10.500 172
12 -~ 93 ..1)00° -38.00 32.4 21.00 43.6 B3.00 21.9 492. 11.528 174
12 94 1,00 ./%2,00 27.7 20.00 44.7 92.00 20.8 S86. 12.422 176
. 9 & 25.4 21.00 43.6 105.00 19.5 616. 11.102 178
) 23.2  21.00 43.6 115.00 18.6 645. 12.421 180
'25.0  22.00 42.6 112.00 18.9 615. 8.64S 182
25.2 .18.00 47.1 96.00 20.4 S87. 12.364 184
'29.8 22,00 42.6 89.00 21.2 615. 10.852 - 186

29,1 22.00 42.6 81.00 22.2 602. 7.869 188

«m e~ « A o~ mA e e s A e —_—— e - -



12
12

12
12
12
12

12

S#
102
103
104
1035
106
107

108

109

j-1- 85

TIME
1.00
1.00
1.00
1.00
1. 00
1.00
1.00

1.0Q:

CFMA/K
&2.00
56.00
57.00
44,00
96.00
65.00
92.00
71.00

ZDEV
25.4
26.7
26.4
30.1
26.7
24.8
27.7

23.7

CrPME/E
16.00
17.00
18. 00
21.00
22.00
25.00
16.00
21.00

N

%“DEV
S0.0
48. 5
47.1
43. 6
42.6
40.0
S50.0
43. 6

CFMC/H
P4.00
.00
82.040
?4.00

1046.00
83.00

110.00

ZDEV SIE
20.0 S9640.
20.6 573,
20.1 612,
22.0 S983.
20.6 S593.
19.4 &01.
21.9 S568.
19.0 &609.

SIS FLAGS
10.450
3.586
10.133
12.231
8.325
10.824
11.822
11.741

MIN
192
194
196
198
200
202
204
206



Tracer Lab rew1pes after decontamination
7-3-85

Efficiency 41%
3H background 27 cpm

An efficiency of 41% and a 3H background of 27 cpm allows a maximum count of
111 cpm before the H limit of 200 dpm/100 cm2 is exceeded.

Rewipes of Hot Spots 3111 cpm

REMEDY
1. 01d Fume Hood Floor wipe #1 Radiac Wash
2.  Asbestos insulation wipe #1A Radiac Wash
3. 01d Case A Floor wipe #2 ' Piece of plastic removed

and disposed of, Radiac
wash as rad waste

4. Case B top Shelf Radiac wash w/SOS Pad
5. Case C Top shelf Radiac Wash w/S0S Pad
6. Floor Wipe #10 Tiles pulled out and

disposed of as rad waste
Radiac wash w/SOS Pad

7. Floor wipe #11 ' Tiles pulled out and
disposed of as rad waste
. w/S0S pad”’
8. Floor wipe #12 (Floor vault) Wash w/sos pad
9. Floor vault cover Radiac wash w/S0S pad

10.  Background
Case B bottom four shelves removed and disposed of as rad waste.

Case C Middle two shelves removed and disposed of as rad waste

CONTROLNO. 7 949 &



REGION Az LL—UL=
REGION B: LL=UL=
REGION C: , - LL-UL=
TIME=  1.00 “K= 1.000
P& S# - TIME - CPMA/K
12 1 1.00 43.00
12 2 1.00 36.00
12 3 1.00 26.00
12 4 1.00 23.00
125 1.00 27.00
1~ & 1.00 42.00
1. 7 1.00 32.00
12 8 1.00  .24.00
12 9 1.00 «232.00
12 10

Trewe Lob Kewpes 8 (Beta)

 7.3-%S

- 100

15.00

0- 12 LCR=

0-2000 LCR=
GIP=SIE. )

%DEV CPMB/K
I0.5 22.00
33.3 24,00
39.2 17.00
41.7  23.00
38.4 14.00
30.8 23.00
35.3 29.00

40.8  19.00

13.1 104.00
51.6° 26.00

-

7

0]
- 0
0

“DEV

42.6

ug.s

41.7
S3.4

41.7 -

37.1
45.8
19.646
39.2

BKG=
BKG=
BKG=

CPMC/K
84.00
78.00
465. 00
56.00
57.00
8%.00
81.00
6&1.00

3546.00
57.00

. Q0
.00
.00

ZDEV
21.8
22.6
24.8
26.7

26.4

21.32
22.2
25.6
10.6
26.4

.j"'""'-'F"oor" vau it !-J -&isPosed

v N\

4

21/05/85 14:10

%2
%2
Z 2

SIE
612,
S964.
&01.
620.
&603.
S26.
939.
597.
488.
655.

ot

SIGMA= .0
SIGMA= .0
SIGMA= .0
SIS FLAGS MIN
12.836 2
11,762 4
B8.652 . 6
12.200 g
12,629 10
11.818 12
?.553 14
11.133 16
13.480 18
?.029 20

‘as rad waste



Lo TUE
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. o .

Tracer Lab Wi
7-2-85

W 0 N OV B W N
cnloolooo

Pond
e

N B N AN N N NN N DY et e e e et e b s
O O~ O N W N == O W O SN OV B W N e
. L) 3 . . . [ . » * 1) . . . . . . . .

pes 4 (Gamma)

0ld Fume Hood Floor

01d Case A Floor

Case B Tope three shelves
Case B Middle two shelves
Case B Bottom two shelves

Case C Top three shelves
Case C Middle two shelves
Case C Bottom two shelves

Floor wipe #9
Floor Wipe #10

Floor wipe #11
Floor Wipe #12
Concrete Pigs

Floor wipe #14
Floor Wipe #15
Floor wipe #16
Floor wipe #17
Floor Wipe #18
Floor wipe #19
Floor wipe #20
Floor wipe #21
Floor wipe #22
Floor wipe #23

Radioactive Materials Disposal sink

Floor wipe #25
Floor wipe #26
Floor wipe #27
Floor Wipe #28

Floor Wipe #29

and Floor vault



30. Floor Wipe #30
31. “ “#31
32. “ " #32
33. Concrete Floor wipe #33
34. Floor wipe #34
35. " “ #35
36. 01d fume hood wipe #36
37. Floor wipe #37
38. Floor wipe #38
39. 01d Lab Bench wipe #39
40. Floor wipe #40
41. Floor wipe #41
42. Concrete Floor wipe #42
43. Floor wipe #43
44, “ " #44

45. " “ #45
46. " “ #46
47. “ “#47
48. " “ #48
49. “ M #49
50. " “ #50

51. Concrete Floor wipe #51
52. Floor wipe #52
53. Floor wipe #53
54. Floor wipe #54
55. Floor wipe #55
56. “ *  #56
§7.. M % g7

X Jn;" ¥

: éﬁoncreté Floor‘

2y 25
e

A B

. ion A s1nk
AJ “J?

-I.t-.. l "¢, —J o-nl- A€ Awawanrce




71.
72.
73.
74.
75.
76.
77,
78.
79.
80.
8l.
82.
83.
84.
8s.

Section B

" y
L1} (1]

u "

Section C

Bench Top

.Silver Shelf

Bottom Black Shelf
Middle Black Shelf
Top Black Shelf
Bottom Black Shelf
Middle Black Shelf
Top Black Shelf

East Wall where chipped away
East Exposed pipes

Middle Lab Bench, cement floor under old sink
Northwest wall where chipped away
Northwest hood exposed‘pipes
Shelf under west window
West Wall Heater

CONTROL NO.

G

He

(N



87-82-£5
ARCO

CLOSE-OUT SURVEY

e - - — - ——— -

SAHCI-NUCLEAR CHICAGO

RUTO-GAMMA MODEL

SAMPLE # SAMPLE COUNT

4216

- BKGD

NET CPHM

Tracer Lab Wipes . aL(Garrma)
7-2-85 Co

LOW ENERGY

I-129 STANDARD CT .......
BACKGROUND 122
EFFICIENCY 83.5%

DIVIDED DPM/
BY EFF. = 180 SQ.CM

r

“ MNP,V ®M

W (3

LU= N
(ST

o s
(LN NIV ]

[ et s g
CAONGI = 0N

12



48
T 49
se
51
52
53
5S¢
35
56
37
38
59
60
61
&2
63
b4
é35
66
&7
68
6%
70
71
72
73
74
73
76
?7
78
79
88
81

83
84
8s

146
140
16«
140
154

17¢

127
126
1595
137
153
123
136
121
144
145
135
139
171
147
130
1346
166
i1¢
144
118
119
136
119
137
1338
138
147
148
182
119
14°
120

24
18
42
18

-
32



Tracer Lab Wipes f‘ (Gamma) .
7-2-85 _ '

87-16-85
" ARCO

CLOSE OUT SURVEY
................ MEDIUM ENERGY

SAHCI-NUCLEAR CHICRGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGROUND 39
EFFICIENCY 71% (B8.71)

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 18068 SQ.CM

.71

b1 34 2] e
bry 26 %) e
3 33 e e
4 26 2 4]
S 33 %) %
& 30 8 e
7 41 2 3
8 27 %} 8
9 b @ %)
i@ 24 @ e
11 23 e (%)
13 k¥4 e (5]
13 28 -] e
14 30 2 2
13 2 8 a
14 26 e 8
17 29 (7] 4]
18 37 9 5]
19 29 5] @
2e 26 e 8
21 26 ] 8
22 37 ] 8
23 o7 15} e
24 32 8 e
25 21 0 0
26 34 0 8
27 23 0 ]
28 39 0 3
29 38 ° e
30 33 e 0
31 33 ") 2
32 24 o )
33 1 2 3
34 33 0 0
38 23 e 0
36 39 e @
37 3¢ o e
38 32 e e
39 31 ° 0




“5
61
42
43
44
¢S
&é
47
4«8
49
S8
51

52

33
S
33
5é
57
S8
39
&e
61
é2
63
13
65
&6
67
68
34
79
71
72
73
74
73
76
?7
78
79
ge
81

83
84
83

i
~

42
42

e
-t

hed
<

i8
29
2

28
48
26

bl
<

28
21
26
ol
<
235
2
~
42

33

43

22

34
31
435
33
36

prod
-~

30
37
39
43
36
36
23
a3
37
20
27
36
46
3S
34
21
3?7
17

OOGQGUQQQQQOQQJ‘&Q@Q&@&@QQ#&MQO@QG&SOHO&'&@@@(ﬂu@

GGQQQSAO@QQOOQQ&GQ@QQQ(DIS)(DQ&G)4‘&@‘9@@0@&r—"G\@QQQQJ\J\G)



Tracer Lab Wipes 0L {Gamma)
7-2-85 :

87-102-85%
ARCO

CLOSE-QUT SURVEY
---------------- HIGH ENERGY
SAHCI-NUCLEAR CHICAGO I-129 STANDARD €T .......
RUTO-GANMA MODEL 4214 BACKGROUND 36
EFFICIENCY 29X (8.2%)

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 180 SQ.CHM
.29
e e
4 16
e e
) e
e e
4 14
8 e
0 0
8 e
] 17
8 0
e e
° e
¢ 31
0 e
e o
e 8
e 0
7 24
@ e
2 7
e 0
1 3
7 24
o e
e e
o e
3 10
e ]
e 0
] ]
] e
] e
1 3
] e
e e
7 24
e ]
e ]

t
|
'
!
\
|




41
42
43
44

[
!

46
47
48
49
58

=
~f

52

53

54
55
56
57
58
59
60
61
62
63
b4
68
66
47
68
6%
70
71
72
73
74
78
76
77
78
79
8o
81
82
83
84
85

37
49
3¢
26
26
47
g

47
23
40
37
38
44
38
39
29
45
34
37
41
23
xg:
31
33
41
33
21

2
<

34
33
38
4@
36

2
[

35

-
-

30
3?7
28
39
32
29

HOMN - 00RO~

OQNOHQQQOQI*'*JQ@QQQGUQGI\J&UHG*OQM'\)(DMHJ*G)

£

w

G4

-

[ r)

[

[ors
NEOGANDNULUOG OO

[N

-

3

OOV ULOROHHOPIPIYOOODOO® O

[y

DEOOOV® LI

MNHPPODOE
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Counting Room Wipes X'(Gamma)

1.

Floor

wipe #1
R 72
“#3
"#4
" #5

Section A Lab Bench Wipe #6
Section B Lab Bench Wipe #7

Floor
Floor
Floor
Floor
Floor
Shelf
Floor
Floor
Floor
Floor
Floor
Shelf

wipe #8

wipe #9

wipe #10

wipe #11

wipe #12

under South window wipe #13
wipe #14

wipe #15

wipe #16

wipe #17

wipe #18

under west window wipe #19



C@7-82-85 e e
ARCO

CLOSE-OUT SURVEY
---------------- LOW ENERGY
SAHCI-NUCLEAR CHICAGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 42164 BACKGROUND 163
EFFICIENCY 83.3%

DIVIDED OPH/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM 8Y EFF. = 180 SQ.CHM
835

o

bk b pek b e ek s
ONOCAPHIEFDOONOCBHHN -
e s s (S S Suren - -

B GG 1) ) 4l G O G O
LR OMNW QO 1] [~ ]
~ 3]
SOOI LIRS
OO NIOOOONYIIODIES

| ad
~0
[N
L ad
~N

CONTROLNO. "7 34 3 +



27-10-85 COUNTING ROOM
ARCO

"LOSE OQUT SURVEY
................ HMEDIUM ENERGY

SAHCI-NUCLERR CHICRGO 1-129 STANDARD CT .......
ARUTO~GAMMA MODEL 4216 BACKGROUND 44
EFFICIENCY 71X (@.71)
OIVIDED DPM/
SAMPLE M SAMPLE COUNT - BKGD = NET CPM BY EFF. = 180 SQ.CM
.71 :
1 38 2
Z 33 @ e
3 6 2 3
4 39 -] -
S 25 e e
& 39 ] 9
7 33 o )
8 24 e L
9 335 (] 0
1@ 30 ] e
11 33 0 e
12 41 ] e
13 40 @ 8
14 Se é 8
15 32 8 14
14 27 e 2
17 38 e 2
18 4 8 L4
19 37 e L
47-18-85 COUNTING ROOM
ARCO
JLOSE-OUT SURVEY
---------------- HIGH ENERGY
SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .....0e
AUTO-GANMA MODEL 4214 BACKGROUND 32
EFFICIENCY 29X (0.29)
DIVIDED oPM/
SAMPLE # SAHPLE COUNT - BKGD = NET CPM BY EFF. L 100 SQ.CHM
.29
1 44 12 41
< Se i8 62
3 s2 20 69
< <9 17 Se
-] So 16 62
é 4e 8 4
7 40 8 28
8 €2 10 36
9 &9 17 3¢9
1@ 28 e ]
11 42 1e 3¢
12 3 é 21
13 41 9 31
1¢ &9 17 14
13 &7 15 82
16 L1-3 16 2]
17 37 3 17
18 33 3 19
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ARCO DARKROOM WIPES

6-19-85

Packard Tricarb 4530

KEY

3

Ha

[
[ ]

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
. Wipe
10. Wipe
11. Wipe

Wipe
1 Wipe
14. Wipe
Wipe
16. MWipe

W 00 N O 0 B W N
« & e a2 s & &

1B
2B
3B
48
58
6B
78
88
98
108
118
128
138
148

Background

F (Beta)

0 standard 41,880 dpm on 6-17-85

- Darkroom Shelf
Darkroom shelf
Darkroom Countertop

Countertop

Sink

Drawers

Cabinet under sink
Floor in front of door
Floor away from door
West wall

North wall

East Wall

South Wall

Door inside and outside.

LommoLNO, 7 949 5



ARCO  aoskroom
f)q‘/f(a,‘i —r(;JC_qv b

Key,

PROGRAM #= 12
REGION A: LL-UL=
REGION B: LL-UL=
REGION C: LL-UL=
TIME= 1.00 K= 1.000
. S# TIME CPMA/K
12 1 1.00 17779.0
12 2  1.00 16.00
12 3 1.00 S5.00
12 4 1.00 25.00
12 S 1.00 27.00
12 & 1.00 41.00
12 7  1.00 25.00
12 8 1.00 28.00
12 9 1.00 37.00
12 10 1.00 36.00
12 11 1.00 . 28.00
12 12  1.00  40.00
12 13 1.00 32.00
12 14 1.00 29.00
12 1S  1.00 33.00
12 16 1.00 25.00

FOWER FAIL

ELL. =

‘WER FAIL

Q- 12 LCR= O
12- 156 LCR= 0]
Q=-2000 LCR= O
QIP=SIE

ZDEV CFME/FK. 7ZDEV
1.50 X7.00 32.8
50.0 21.00 43.6
26.9 23.00 41.7
40.0 25.00 40.0
38.4 21.00 43.6
31.2 16.00 S50.0
40.0 21.00 43.6
37.8 19.00 45.8
32.8 23.00 41.7
3I3.3 23.00 41.7
37.8 24.00 40.8
3t.6 24.00 40.8
35.3 23.00 41.7
37.1 31.00 35.9
34.8 15.00 S1.6
40.0 24_.00 40.8

1T 79 cpma

41,¥€0 dpm )

Wipes B ¢[19/%S

BKG=
BKG=
BkG=

CFMC/K
17841.0
8. 00
106.00
69.00
S2.00
77.00
2.00
63.00
.71.00
80.00

83.00
84.00
64.00
73.00
&9.00
70.00

42

4530

- 00
.00
. Q0

ZDEV
1.50
26.2
19.4
24.0
26.0
22.7
25.4
25.2

a7
Lte

Q[T

P A

21.9
21.8
25.0
23.4
24.0
23.9

—nt

07/05/85 13:1%3

L2

% 2

2
SIGMA= .Q
SIGMA= e

2 SIGMA= .0

SIS FLAGS
11.977
8.100
13.811
11.815
?.143
13.448
?.846
?.422
?.859
10.595

11.143
10.971
10.200
10.080
11.566
11.533



ARCO Darkroom wipes 3/ (Gamma)

6—20-85
KEY

1. Wipe
2. MWipe
3. MWipe
4.  Wipe
5.  Wipe
6. Wipe
7. MWipe
8. MWipe
9. MWipe
10. Wipe
11.. Wipe
12. MWipe
13. MWipe

14. MWipe

1Y Darkroom shelf
28 Darkroom shelf
3¢ Darkroom countertop

94
5%
6
7%
84"
9d
104
1147
124
134
144

Sink

Drawers

Cabinet under sink
Floor in front of door
Floor away from Door
West Wall

North Wall

East Wall

South Wall

Door inside and outside



de-20-85
ARCC

CLOSE-OUT SURVEY

———————————————— ' LOW ENERGY
SAHCI-NUCLERR CHICAGO I-129 STANDARD CT .......
RUTO-GAMMA MODEL 4216 BACKGROUND 111

EFFICIENCY 83.5%
DIVIDED DPM/
SAMFLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 188 SQ.CM
~ 835
1 114 s 6
2 1099 e %)
3 117 6 7
4 144 33 48
5 140 29 35
6 99 ) e
7 97 o) B
g8 124 13 1&
9 124 13 14
10 124 13 16
11 181 e &
12 113 2 2
13 184 o @
14 142 31 37

06-28-85

ARCG

CLOSE OUT SURVEY

---------------- MEDIUM ENERGY
SAHCI-NUCLERR CHICAGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGROUND 183

EFFICIENCY 14% (B.14)

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 100 SQ.CM

.14

1 7¢ 0 e
2 71 . )
3 89 e o
4 71 e o
[} 86 e e
é 82 e )
7 69 : ) 8
e 74 e e
9 73 ) .
10 81 o )
11 ?6 e e
12 79 ) 0
13 77 ) e
14 101 2 e
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Office, Bathroom, and Locker Room Wipes Fﬁ

c

7-5-85
Office Area Floor Wipe #1
“ " " Wipe #2
: " " Wipe #3
‘ " " Wipe #4
" “ " Wipe #5
! " “ Wipe #6
. " " " Wipe #7
" “ " Wipe #8
" " “ Wipe #9
10. " " " Wipe #10
11. Office Area Floor Wipe #11
12. " " " Wipe #12
13. " " Shelf under south window
14, " " Chair
15. " " Phone
16. H3 Std w/wipe 41,780 dpm on 7-3-85

21.
22.
23

24.
25,
26.

31.
32.
33.
34.
35.
36.

Efficiency = 18109 cpm _ 434

41780 dpm

Bathroom Floor wipe #1
Bathroom Floor Wipe #2

Floor Wipe #3
Floor Wipe #4

" Sink: Wipe #5
“ Toilet wipe #6

Locker Room Floor wipe #1

(1] "

Background

Floor wipe #2
Floor wipe #3
Shower wipe #4
Locker wipe #5

(Beta)



ARCO
O'G'Cfcg A“", Ba‘H“'OOﬂ\ 4 hocker Boom Wigeg ,BCBm‘z

/-S-%S

FROGRAM #= 12 - - 23/05/85 13:05
REGION A: LL-UL= O- 12 LCR= 0 BKG= .00 % 2 SIGMA= .0
REGION B: LL-UL= 12~ 1S6 LCR= 0 BKG= .00 % 2 SIGMA= -0
REGION C: - LL-UL=  0-2000 LCR= 0 EKG= .00 % 2 SIGMA= .0
TIME=  1.00 K= 1.000 QIP=SIE
P# S# TIME CPMA/K ZDEV CPME/K %ZDEV CPMC/¥ %DEV SIE SIS FLAGS MIN.
12 1 1.00 53.00 27.4 22.00 42.6 95.00 20.5 S44. 9.920 2
12 . 2 1.00 32.00 35.3 14.00 53.4 63.00 25.2 S19. 11.765 4
12 S 1.00 3B8.00 32.4 27.00 38.4 85.00 21.4 S20. 9.347 6
2 4 1.00  36.00 35.3 26.00 39.2 82.00 22.0 476. 11.114 8
12 S 1.00 30.00 36.5 19.00 45.8 74.00 23.2 S551. 12.335 10
12 & 1.00 34.00 34.3 21.00 43.6 83.00 21.9 S33. 10.933 12
12 7 .1.00  34.00 34.3 19.00 45.8 75.00 23.0 504. 7.511 13
12 € 1.00 33.00 34.8 22.00 42.6 74.00 23.2 S07. 11.576 15
1z .9 1.00 31.00 35.9 146.00 50.0 &B8.00 24.2 S528. 8.500 17
12 10  1.00 36.00 33.3 25.00 40.0 85.00 21.6 S09. 9.726 19
12 11  1.00 36.00 33.3  25.00 40.0 79.00 22.5 493. 12.421 21
12 12 1.00 36.00 33.3. 29.00 37.1 89.00 21.2 S22. 11.114 T 25
1213 1.00 36.00 33.3 23.00 41.7 76.00 22.9 S67. 12.148 25
12 14 . 1.00° 32.00 35.3 19.00 45.8 66.00 24.6 6£07. 12.565 27
127 15 - 1.00 © 22.00 42.6 | 16.00 50.0 63.00 25.2 618. .7.861 29
©12..:16  1.00 18109.0 1.49  45.00 29.8 18177.0 1.48 643. 12.694 - 31
120 .. 1.00, .. 47.00529.1‘“,29.00 37.1 §8.00 21.3 Si1. 11.298 ' 33
;o312 + 1400 . 37.00.32.8 ' 16.00 S50.0 60.00 22.3 726. 10.913 .35
.2 © 1.00°  47.0029.1 25.00 40.0 86.00 21.5 S507. 10.900 37

34.00 34.3 -+ 22.00 42,6 72.00 23.85. 557. 8.667 39

;o B6.00.24,7 . 21.00 43.6 100,00 20.0 S583. 14.319 .. a1

f“ ¢ ,4127 00 38:4 97.00 20.3 597. 13.164 * ° ' 43

ARl S, : 44 oo;Bo. 25, oo'4o.o 90.00 21.0 S§35. 11.270 . 46
2, 8»26 ..,n.oo | 260070417 19.00 45.8  52.00 27.7 567. 10. 133 - 48
)12 ‘»zss 2 ~1.boJ 32.00i35.3  22.00 42,6 70.00 23.9 S0&. B8.533 . 50
@34 $1.007( '29.00.37.1 '26.00 39.2  67.00 24.4 590. 13.0&7 52

1. 00 . 29.00. 37. 12.00 57.7 S3.00 27.4 615. 14.987 S4
' "~‘21 00 43.6 . 26.00 39.2 68.00 24.2 648. 10.982 56




Office, Bathroom, and Locker Room Wipes )/ (Gamma)
July 5, 1985

1 Office Area Floor Wipe #1
2 " " Floor Wipe #2
3. " " " 43
4, " " “ “#4
5. " " " "#5
6 " ; " " #6
7 " " " “#7
8 " " " " #8
9. “ " o “ 49
10. “ " “ ‘" #10
11. " " " “#11
12. " " " 412
13. " " Shelf under South window
14, " “ Chair

15. " “ Phone

BATHROOM

1 Bathroom Floor Wipe #1

2 " " 42

3. " " *#3

4. " " " #4

5. “ Sink wipe #5

6. " Toilet wipe #6

LOCKER ROOM
1. Locker Room Floor Wipe #1

2. " “ " Wipe #2
3. “ " *  Wipe #3
4, " *  Shower Wipe #4
5. " *  Locker Wipe #5



67-11-85 OFFICE
ARCG

CLOSE-DUT SURVEY
________________ HIGH ENERGY

SAHCI-NUCLEAR CHICAGC I-12¢ STANDARD CT .......
AUTO-GAMMA MODEL 421& ERCKGROUND 44
EFFICIENCY 29% (8.2%)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF, = iead sSQ.CHM
29
1 ) g a
2 41 (5] g
3 42 a a
4 7 %] 5]
S 27 @ a
é &1 17 5¢
7 48 4 14
8 45 1 3
Q 41 (4] a
i@ 43 15 8
11 35 e &
12 51 7 24
13 38 a @
14 b6 22 7¢&
15 34 8 7
16 L) 1¢ oY)
87-11-85 OFFICE
ARCC
CLOSE-OUT SURVEY
---------------- LOW ENERGY
SARHCI-NUCLEAR CHICAGO I-129 STANDARD CT ....¢...
RUTO-GAMMA MODEL 4216 ' BACKGROUND 128
EFFICIENCY 83.5% (.83%

CONTROLNO. 7 849 5



SAHFLE # SAMPLE COUNT - BHGL = NET CFPHM gY EFF. = 188 so.ln

83&
1 112 8 &
2 110 e @
3 182 g o
& 151 23 2e
5 120 2 a
4 119 ] I
7 136 3 1B
8 116 1z ]
9 13@ 2 2
ig - 118 5] 2
11 114 & &
iz 115 @ 2
13 132 4 s
14 134 & 7
15 12@ 8 @
67-11-85 OFFICE
ARCO
CLOSE OUT SURVEY
--------------- MEDIUM ENERGY
SAHCI-NUCLEAR CHICAGO I-129 STANGARD €7 .......
AUTO-GAMMA MODEL 4216 BRCKGROUND 6@
EFFICIENCY 71% . 71)
DIVIDED DPM/
SAMPLE # SAQMPLE COUNT - BKGD = NET CPM BY EFF. = 188 SQ.CM
.71
1 32 2 @
2 44 2 0
3 39 e @
4 33 ) 2
5 2 8 2]
é 58 ) )
7 42 ) @
8 &S 4] 4]
? 45 e @
10 44 0 e
11 48 6 o
12 31 e 4]
13 28 o o
14 43 o 8
15 34 ) @



rr
Al
h)

WG THR OO M

T

CLOSE-DUT SURVEY

---------------- v LOW ENERGY
SARHCI-KUCLEAR CHICAGC I-12% STANDARD CT .......
AUTD-GAMMA MODEL “216 BACKGROUND 133

EFFICIENCY 83.5% (.835:
DIVIDED : DPMY/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 160 sQ.CM

. 835

1 22 7} 7]

2 11¢ 8 5,

3 118 2] a

& 11¢ %] (6]

S 116 G 8

4 123 _ ] 8

67-11-35 BATHROOM

ARCO

CLOSE-QUT SURVEY

---------------- , HIGH ENERGY
SAHCI-NUCLEAR CHICAGO I1-129 STANDARRD CT .......
AUTO~GAMMA MODEL 4218 BACKGROUND 26

EFFICIENCY 29% (B.29

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF, = 186 SQ.CM
2@

1 28 2 7

2 32 é 21

3 25 (5] 5]

& 19 8 e

b 32 é 21

6 26 %) (5]

87-11-85 B8ATHROOM

ARCO

CLOSE OUT SURVEY

---------------- MEDIUM ENERGY
SAHCI-NUCLEARR CHICRGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGROUND 31

EFFICIENCY 71X (.71)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 188 SQ.CM
.71

.-—---..----—--——--—------——-—--—-——------—-———---—————-—------—--—--—_—-—---—-—-



LOCKERRGOM

HIGH ENERGY
I-12% STANGARD

BARCKGROUND
EFFICIENCY

DIVIDED
BY EFF. =

-~
7

- e s

CLOSE-OUT SURVE
SARHCI-NUCLEAR CHICAGC
AUTO-GAMMA MODEL 421¢&
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM
1 38
2 36 1
3 48 2
& 28
5 3a
B7~11-€5 LOCKERROOM
ARCO

SAHCI-NUCLERR CHICAGQ
AUTD2-GAMMA MODEL 4216

SAMPLE # SAMPLE COUNT - NET CPHM

L 5 B O3 I v I

LOW ENERGY
I-129 STANCARED
BACKGROUND
EFFICIENCY

DIVIDED
BY EFF.
.835

.
LI 7%
0l

9]
h

O A e A e - W - - S - - D - - W S D S S - G - P R S e e e M G e e e e v G e G e —m e G e me = e ae e - a—

oo lr) -
-
")

87-11-85 LOCCKERROOM

ARCO

CLOSE GUT SURVEY

—— . W - g - - -

SAHCI-NUCLEAR CHICAGO
AUTO~-GAMMA MODEL 4216

SAMPLE # SAMPLE COUNT - BKGD NET CPM

MEDIUM ENERGY
I-12%¢ STANDARD
BACKGROUND
EFFICIENCY

DIVIDED

BY EFF.
.71

L]

CT ..o
31

71X (700

DPM/
188 SQ.CH

e - S e G G G P T WP AR - Ch G P T G m S W N S WP ER EE i G G G G S e T e e G e M MR G W e S e e = S WY W M M YEr G A S G . G e W o

b 36
e 29
3 33
4 36
5 33

DS NS N~ ]
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Hot Cell Lab and Doorway Wipes g (Beta)
7-5-85

1.
2.
3.
4.
5.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.
36.

Hot Cell Lab

Floor Wipe #1

L.
SR &
L 7!
5
"6
L 7

Steel shelves (Top four shelves) #8

Steel shelves (bottom three sheves) #9
Floor wipe #10
Floor wipe #11
Floor wipe #12

" “" #13
" " #14
" " #15

Top of Concrete vault #16

Door of concrete vault #17
Concrete floor under Lab Bench #18
Floor wipe #19

Floor wipe #20

v 21
"o 22
"o 423
I X,
" 425
“v 426
S 2,
" 428
“ov 429
"M 430
“ v 3]
“oov 432
"t 433
"o 4§38
"M 435
“v 436



37. Hot Cell Lab Floor wipe #37

38, " " " Robot arm control Box #38

39, " Robotic Arms #39

40. " " " Floor wipe #40

4. "+ " " Y #41

42 o ! " o #42

43. " " " " #43

4, " " " " 444

45, v " " “ #45

46. " “  Southeast hood Right Section #46
4., " " " Southeast Hood left Section #47
48, * " “  Southeast hood right cabinet #48
43, " Southeast hood left cabinet #49°
50. v " Floor wipe #50

51. » ¢ " “ “ #51

52, ¢+ " " " #52

5. v v om "ot #53

54, * ¢ “ “ ‘O #54

55, " " " " #55

56. - " " " " #56

57. * ¢ " " " #57

58. " “ “ #58

59, * " " " " #59

60. “ " " " Y #60

61. “ * " Fan Box #61

62. " * “ Section A Lab Bench Top #62

63. “* “  Section A Sink #63

64. " " " Bottom Black Shelf #64

65. * " " Middle Black Shelf #65

66. " " " Top Black Shelf #66

67. * " “  Shelf under south window Sec. A #67
6. " * Section B Lab Bench Top #68

69 “ o “ Section B shelf under wouth window #69
70. " “ Section A Cabinet under sink

2 PR " Section A 1st set of drawers
72, " * Section B 2nd set of drawers

73. % » v Section B 3rd set of drawers



81.
82.
83.
84.
85.
86.

Doorway Floor wipe #1 Carpet

" " “  #2 Carpet
“ e
y “ow g
y T
Background
87. H30 std with wipe 41780 dpm on 7-3-85
Efficiency = %—Lg—g%

= 42.5%



ARCO |
CeM lu;l: + [)acrsu.ux (*’qheé 'E;(@SC*A)

7-5-8%

ot

PROGRAM #=' 12
REGION A; - tL
REGION B: L
REGION C: LL
TIME= 1.00 K=
P# S# TIME
12 1 1.00
12 2 1.00
12 3 1.00
12 4 1.00
12 S5 1.00
12 & 1.00
12 7 1.00
12 8 1.00
12 9 1.00
1~ 10 1.00
12 11 - 1.00
12 12 1.00
12 ° 13 1.00
12 14 1.00
12 1S5 1.00
12 16 1.00
12 17 1.00
12 18 1.00
12 19 .1.00
12 20  1.00
12 21 1.00
12 22 1.00
12 23 1.00
12 ‘24  1.00
12 25  1.00
12 26- .1.00
12527 1500
127528, 1.00.]
12+ 29" 1100
12 30, - 1.Q0 :
2. 3T % 1¥00-
12 32 71,00
. 33 % 1/00
12, : 347 1,00
12&v§5 $1.005
3575 15.00"
§§337;1ﬁ1 .00
24 38 12007

A

1.00°

-uL= o- 12
~-UL= 12~ 156
-UL= 0-2000

1.000 QIP=SI

. CFMA/K 7%DEV
55.00 26.9
49.00 28.5
48.00 28.8
36.00 33.3
31.00 35.9
34.00 34.3
40.00 31.6
26.00 39.2
40.00 31.6
38.00 32.4

35.00 33.8
32.00 35.3
45.00 29.8

' 35.00 33.8
37.00 32.8
50.00 28.2
39.00 32.0 .
32.00 35.3
32.00 35.3
39.00 32.0
38.00 32.4
1 46.00 29.4°
.38.00 32.4
36.00 33.3
29.00° 37.1
40.00 31.6
21.00 43.6
. '32.00.35.3
33.00 34.8
{25.00 40.0

' 33.00.34.8

30.00 36.5
' 32.00 35.3
38.00 32.4
40,00 I1.6
37,00 32.8
"36.00 33,3
'40.00 31.6
38.00 32.4

LCR=

LCR=

LCR=
E

CPME/K
19.00
28.00
24.00
18.00
24.00
20.00
25.00
26.00
20.00
20.00

20.00
16.00
18.00
17.00
30.00
20.00
21.00
20.00
17.00
27.00

24.00
22.00
28.00
26.00
24.00
16.00
'20.00
18.00
25.00
18.00

26.00
19.00
18.00
18.00
23.00
18.00
23.00
24.00
12.00

QOO0

ZDEV
45.8
37.8
40.8
47.1
40.8
44.7
40.0
39.2
44.7

44.7

44.7
50.0
47.1
48.5
36.5
44,7
43.6
44.7
48.5
38.4

40.8
42.6
37.8
39.2

40.8

S50.0
4.7
47.1
40.0
47.1

39.2

45.8
47.1
47.1

41.7

47.1
a1.7

40.8

S7.7

BKG=
BKG=
BKG=

CPMC/K
93.00
100. 00
94.00
82.00
72.00
72.00
82.00
73.00
79.00
75.00

73.00
&35.00
82.00
75.00
89.00
87.00
82.00
72.00
72.00
82.00

80.00
B6.00
91.00
86.00
69.00
76.00
58.00
71.00
83.00
65. 00

87.00
69.00
&2.00
75.00
85.00
71.00

81.00,

. 86.00
&7.00

K

I LN S ]

.00 %
.00 %
.00 %

%DEV SIE

20.7 558. -

20.0 S541.
20.6 943.
22.0 556.
23.5 559.
23.8 S61.
22.0 487.
23.4 525.

22.5 S533.

23.0 536.

23.4 549.
24.8 S46.
22.0 552,
23.0 558.
21.2 54%9.
21.4 468.
22.0 559.
23.9 471.
23.5 541.
22.0 528.

22.3 S44.
21.5 568.
20.9 S73.
21.5 S69.
24.0 54S.
22.9 536.

26.2 559. .

23.7 S5463.
21.9 579.
24.8 S5&3.

21.4 S35.
24.0 533,
25.4 SSé.
23.0 S59.
21.6 533.

23.7 570.

22.2 540.
21.5 559.

24.4 585,

/705/85

SIGMA=
SIGMA=
SIGMA=

§1S
8.938
11.168
?.829
10.811
10.050
10.743
8.952
?.600
12.240
?.760

11.719
11.152

?.668
11.719
12.884

8.725
14.283
11.297

?.455
12.120

11.032
12.833
11.400
12.584

7.413
11.619
10.971

?.600
14,165

11.008

11.611
10.116

F.224
11.200
11.619
12.168

.10.551

8.507
11.160

14:08
-0
-0

.0.

FLAGS

32
34
36
38
40

42
a4
46
48
S0
52
S4
Sé
s8
&0

.62
64
65
&7
&9
71
73
75
77



41
42
33
44
45
46

{J}ij

1.00
1.00
1.00
1.00
1.00
1.00

ey oo'

o «.

-

B
]

44,00 3

42.00

J0.00 .

41.00
28.00
34.00

CPMA/K

28.00
25.00
43.00
36.00

36.00
32.00
38.00
24.00
25.00
47.00
19.00
39.00
34.00
-35.00

27.00
57.00
37.00
43.00
69.00
'36.00
41.00
94.00

. 34.00
. 30.00

'_36 oo
. 26.00.
"89.00

. 146.00

3_29.00 37.8
0. .:34.00:
”;428,00
. 31,00

24.00

%“DEV
37.8
40.0
30.5
33.3

33.3
3I5.3
32.4
40.8
40.0
29.1
45.8
32.0
34.3
33.8

38.4
26.4.

32.8
30.5
24.0
33.3
31.2
20.6
34.3
36.5

33.3
39.2

;728- 5
I's L -.'-",
'29.4

3‘4’3
3738,

35.9

40'8'
_<1 00 17794 0. 1 50'

B
,W(‘--,-’.-r--v-—'- M erme e e e
% .

3I2.0Q0
20.900
16.00
23.00
18.00
30.00

CPMB/K
26.00
23.00
31.00
14.00

23.00
23.00
16.00
15.00
20.00
15.00
26.00
22.00
35.00
29.00

21.00
24.00
22.00
30.00
20.00
23.00
91.00
31.00
22.00
18.00

27.00
24.00
18.00

21.00

*15.00

27.00
- 27.00
28.00
16.00
42.00

= =
I5.3

44.7
0.0
41.7
47.1

36.5

4DEV
39.2
41.7
35.9
93.4

41.7

41.7

50.0
91.6
44.7
S1.6
39.2

42.6

33.8
37.1

43.6
40.8
42. 6
36.5
44.7
41.7
28.0
35.9
42.6

47.1

38.4

40.8
47.1

. 43.6
Si1.6 .,
.. B3. 00

38.4
38.4
37.8
90.0

104,00
78. 00
652.00
85. 00

64.00 25.

?4.00

CAMC/K
74.00
66.00
89.00
64.00

86.00
77.00
79.00
S57.00
70.00
85.00
60.00
7%.00
87.00
84.00

63. 00
101.00
74.00
95. 00
113.00
82. 00
124.00
149.00
73.00
'69.00

78.00

- &2.00
. 79,00

98.00

'73.00
- 84.00
.59.00

30.8 17857.0

19.6 S44.
22.6 S33.
25.4 5&2.
21.6 §78.
O 565.
20.6 571.

ZDEV SIE
23.2 S61.
24.6 541.
21.2 515,
25.0 537.

21.95 535.
22.7 520.
22.5 S73.
26.4 378.
23.9 571.
21.6 S78.
25.8 959.
22.5 S544.
21.4 540.
21.8 376.

25.2 S62.
19.9 5335.
23.2 608.
20.5 564.
18.8 528.
22.0 517.
17.9 S522.
16.3 538.
23.4 525.
24.0 451.

22.6 S26.
25.4 S29.
22.5 509.

21.8 572.
26.2 587.
21.9 SS8.
23.4 512.
21.8 553.
26.0 &44.
1.50 645.

10,2946
153.581

10.632.

11.798
10.963
11.703

SIS
10.317
11.264
10.836

?.305

11.326

10.259
13.320

?.152
10.585
10,208

?.684
11.434
12,267
10.984

?.371

FLAGS

8. 693

11.57<9
12.942
12.237
11.326

10.642 -

11.249
8.978
13.333

11.837
12,369
12.800

12.800
12.544
12. 480

?.103 .

11.253
10.048
12.706

EONTROLNO. 7 949 5

81

—

2

85
87
89
91

MIN
93
95
97

99

101
103
105
107
109
111
113

115

117
119

121
123
125
127
129

131

133
135
137
139

141
143
145

147

149
151
153
155
157
159



Hot Cell Lab Wipes

7-5-85

Hot Cell Lab

"

"

3/ (Gamma)

Floor Wipe #1

S 7
"3
o
L -
6
o

Steel shelves (Top four shelves) #8
Steel shelves (bottom three sheves) #9
Floor wipe #10

Floor wipe #11

Floor wipe #12

1] n #13
f“ " #14
" L] #15

Top of Concrete vault #16

Door of concrete vault #17
Concrete floor under Lab Bench #18
Floor wipe #19

Floor wipe #20-

" 42
" g2
"o 423
S 2
" 425
" 426
LS 2
"t 428
"ot 429
" 430
N 1
S 7
“ v 433
"o 43
S
"t 436



37.
38.
39.
40.
41.
42

43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69

70.
71.
72.
73.

Hot Cell Lab

Floor wipe #37
Robot arm control Box #38
Robotic Arms #39
Floor wipe #40

" "o#41

" #4442

" " #43

! " #44

" " #45
Southeast hood Right Section #46
Southeast Hood left Section #47
Southeast hood right cabinet #48
Southeast hood left cabinet #49
Floor wipe #50

" “ o #51

" " #52

" " #53

" “ #54

" " #55

" “ #56

" " #57

" " #58

" " #59

" " #60
Fan Box #61
Section A Lab Bench Top #62
Section A Sink #63
Bottom Black Shelf #64
Middle Black Shelf #65
Top Black Shelf #66
Shelf under south window Sec. A #67
Section B Lab Bench Top #68
Section B shelf under wouth window #69
Section A Cabinet under sink
Section A 1st set of drawers
Section B 2nd set of drawers
Section B 3rd set of drawers



87-16-85 HOT CELL LAB
ARCO

CLOSE-QUT SURVEY

---------------- LOW ENERGY
SAHCI-NUCLEAR CHICAGO I-12% STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGROUND 123

EFFICIENCY B3.5% (.835)

DIVIDED . DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 100 SQ.CM
.835

1 162 ) )

2 99 ) )

3 111 ) @

4 99 ) )

s 134 11 13

é 145 22 26

7 110 e )

8 108 2 8

g 141 18 22
10 109 ) 2
11 125 2 z
12 123 e e
13 119 e o
14 128 s é
15 128 2 2
16 127 4 5
17 133 10 12
18 115 2 8
19 134 11 13
20 98 e 0
21 112 e e
22 134 11 13
23 122 e o
2¢ 128 2 2
25 129 é 7
26 189 0 )
27 112 e o
26 126 3 4
29 127 4 s
3e 94 ) )
31 124 1 1
32 132 9 11
33 114 o e
34 123 Q 0
38 112 4 14
36 138 15 i8
37 96 o 8
38 107 o e
39 134 11 13



. 4B
43
42
43
44
45
46

-
s

48
49
S8
51

-~

°

33
54
35
Sé
37
58
59
69
61
62
63
é4
65
éé
67
é8
69
70
71
72

73

148
125
113

143

123
151
189
145
116
138
134
139
143
128
186
114
137
183
144
184
115
184
135
122
116
114
124
125
183
18
117
119
123
124

f)

f-3 -3

QROOO®r

S SV R )
[ VN & I~ 8

f.

Py

3

-
FMNOOOAMHOOOMNOODLE SOOI

-)

€]

QIO E

g0 ]

(2]

-

[
[2 o]

[y
o

-
0

~
~

o~

[

[y
~

[}

N
(03]

[y

HMNMOAOOM R OIS, N

CONTROLNO. 7 949 5



87~-18-85 HOT CELL LAB
ARCO

CLOSE OUT SURVEY
................ ~ MEDIUM ENERGY

SARHCI-NUCLEAR CHICRGO I-129 STANDARD €T .......
"RUTO-GAMMA MODEL 4216 BRCKGROUND 24
EFFICIENCY 1% (8.71)
DIVIDED OPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 108 SQ.CHM
.71
1 2% 1 1
2 27 3 A
3 23 ) @
% 22 7} 8
5 25 1 1
é 32 g 11
7 3a 6 8
e 30 6 g
£4 32 8 i1
16 40 14 23
11 2 7} 8
12 30 é 8
13 39 15 21
14 23 @ )
15 - 31 7 1@
16 32 8 11
17 27 3 4
ig g 8 11
19 26 2 3
<0 27 3 4
21 37 13 i8
22 37 13 18
23 28 A é
g 3¢ 13 21
2% 30 é 8
26 30 6 8
27 24 @ e
28 26 2 3
29 39 15 21
30 23 ) )
31 24 0 o
32 29 ) 7
33 29 s 7
34 31 7 10
38 36 12 17
36 19 0 e
37 28 4 é
3e 37 13 18
2 3

39 26



e

61

42
43
‘4
45
44
47
48
49
56
S1
52
53
54
55
56
s7
58
59
60
61
62
63
b4
6S
66
67
68
69
7@
71
72
73

61
23
41
32
238
30

A
o~

28
-z

34
38

2
<

36
37
33
26
23
28
37
33
3z
32
31

2
40
34
29
2

38
38
37

28

—
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¥y7-16-835 HOT CELL LAK
RRCO

CLOSE-0UT SURVEY
---------------- HIGH ENERGY
SAHCI-NUCLEAR CHICRGO I-129 STANDARD CT .......
AUTO-GARMMA MODEL 4216 BACKGROUND 32
EFFICIENCY 29X (8.29)

DIVIDED DPM/
SAMPLE H SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 100 SQ.CHM
.29
b 29 ) "
2 28 %] e
3 24 e 5]
& 24 7] 8
] 335 3 i@
é 1¢ e %)
7 22 e a
5] 22 %} 8
9 32 e %
10 22 a 2
11 19 5] e
12 38 e 2
13 36 4 14
ie 2 5] (5]
15 2 e %]
16 35 3 18
17 24 e a
18 36 4 14
19 29 @ 5]
20 37 S 17
21 41 k4 31
22 26 2] e
23 33 1 3
24 31 2 e
25 31 ] e
26 26 8 o
27 29 0 e
28 26 e e
2% 28 e e
39 33 1 3
31 e L 0
32 32 ] e
33 27 e 4]
34 21 2 e
335 36 ¢ 14
36 23 2 %
37 34 2 4
38 2é e e
39 30 0 e



49
41
42
43
&4
45
&4
47
48
49
sa
51

33
S¢
33
56
37
38
39
68
61
62
63
&4
&5
66
67
68

78
71
72
73

19
28
20
26
33
34
28
30
18

-~
«

3¢
24
31

e
=

26
21
34
33
29
27
33

293

33
38
32
31
26
35

bl
[

26
33
23

D OO HOIROO I FHFOIIHMNIIIOOIOIMNIIIIRNRHWNOIOEOA

GontroLno. 949 5
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Doorway Wipes J/ (Gamma )
7-5-85

1. Doorway Floor Wipe #1 (Carpet)
" “  Wipe #2 (Carpet
. " " Wipe #3
4. " ' Wipe #4
5. “ " Wipe #5



87-16-85 DOORWAY
ARCO -

‘LOSE-OUT SURVEY

---------------- LOW ENERGY
SAHCI-NUCLEAR CHICAGO I-129 STANDARD CT .......
AUTO-GAMMR MODEL 4216 BACKGROUND 151

EFFICIENCY B83.5% (.835)

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF. = 100 SQ.CHM
.8335

1 113 %] 2

2 123 2 (5]

3 120 e 5}

4 143 5} e

S 114 9 g
87-18-85 DOORURY

ARCO

CLOSE OUT SURVEY
................ MEDIUM ENERGY

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 . BACKGROUND RY
EFFICIENCY 71X (@.71D)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM BY EFF. = 16@ SQ.{H
.71
1 34 5] 2
2 33 %] 5]
3 43 7 18
4 36 e %]
S 21 e 2
87-18-8%5 DOORUWRY
ARCO
CLOSE-OUT SURVEY
---------------- HIGH ENERGY
SARHCI-NUCLEAR CHICAGO I-129 STANDARD CT .......
ARUTO-GAMMA MODEL 42146 BACKGROUND 36
EFFICIENCY 29X (8.29)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT . - BKGD = NET CPM BY EFF. = 100 SQ.CM
.29
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ARCO éJ (Beta) Wipes
7-15-85
Attic of "N Building

Attic Fllor

Attic Ledge

Attic Door

Floor in Hot Cell Lab
Background

G B W N~
L) L] *



ARCO 7-15-85

Efficiency Check

PROGRAM #= 12

REGION A: LL-UL= O0- 12 LCR=-
REGION B: LL-UL= 12— 156 (CR=
REGION C: LL-UL= 0-2000 LCk=
TIME= ~ 1.00 K= 1.000 QIF=SIC

PE  S#  TIME CPMA/K %DEV CFME/K
12 1 1.00 31.00 35.9  1S.00
12 2  1.00 35.00 33.8 16.00
12 3. 1.00 38.00¢ T2, 17.00
12 "4 7 1.00 32,00 35.2 1z.00
12 5  1.00 16.00 S0.¢  10.00

._' N

FROGRAM #= 12

REGION A: LL-UL= 0- 12 LCR=
REGION B: LL-UL= 12—~ 156 LCR=
.REGION C: LL-UL= 0~-2000 LCR=
TIME= 1.00 K= 1.000 QIP=SIE

P# S# TIME CPMA/K ZDEV CPMEB/K
12 1 1.00 18168.0 1.48 40Q.00

O BKG=
O EBKG=
0 EBKG=

. QO
- 00
elel

ZDEV CPMC/K %“ZDEV
S1.6 18224.0 1.48

£ -

ptvic B (Bets) Loipes

coo

ZDEV
91.6
SO0.0
48.5
&G.4

63. 2

Q2/

IS SIS

NN

S1E
641.

| 8] 6% cpm

046/85 12:07
SIiGMA= e
SIGMA= .Q
SIGMA= .0

SIS FLAGS
12.548 .

) 780 dpmon 7-3-%F

BKG=
BKG=.
BEG=

CPMC /K
&1.06
76,00
b4, OO0
S59.00
36.00

- 00
-

00

ZDEV
28.6
2o

L

24.4
26.0
3.3

02/706/8%

-
2
2
2
2

NN N

SIE
SO9.
S71.
558,
&0,
&54.

SIGFi=
SIGMéa=
S1GMAa=

SIS
16,219
?.822
12.560
13.788
11.093

C L
Y

.0

FLAGS

MIN

432

MIN

o~

10



ARCO Attic Wipes 5’ (Gamma)
07-15-85

1-129 low
Co-57 Med
Co-60 High

Cave Rewipe 5/
Cave Rewipe 7
Attic Floor Y/
Attic Ledge ¥
Attic Door 5/

L] .

[S2 I - sn N e




th
1

[P\

(&)

ARCO Attic Wipes f (Gamma)

DG
Do~y
™1
o e

CLOSE-QOUT SURVEY

---------------- LOW ENERGY
SAHCI-NUCLEAR CHICAGO I-12¢ STANDARD CT .......
AUTO-GRAMMA MODEL 4216 BACKGROUND 114
EFFICIENCY 83.5%
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF. = 188 SQ.CHM
: 83$
1 186 8 14}
2 136 16 19
3 89 8 8
& 137 23 28
S 157 43 351
@7-15-85
ARCO
CLOSE OUT SURVEY
--------------- MEDIUM ENERGY
SARHCI-NUCLEAR CHICAGO I-129 STANDARD CT .......
AUTO-GAMMAR MODEL 4214 : BACKGROUND 49
' EFFICIENCY 71%Z @8.71)
DIVIDED : DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPH 8Y EFF. = 160 SQ.CHM
.71
1 22 8 2]
,,,,,,,, 2 41 e )
3 25 . e (]
4 48 e 0
s 45 o )
87-15-65
ARCO
CLOSE-QUT SURVEY
e eceecc e e —-- HIGH ENERGY
SARHCI-NUCLERR CHICAGO I-129 STANDARD CT .eeeewa
AUTO-GAMMA MODEL 4216 BACKGROUND 49
EFFICIENCY 29% (8.29)
DIVIDED DPH/
SAMPLE # SAMPLE COUNT - BKGD = NET CPH  BY EFF. - 100 SQ.CH
29
1 26 ) )
i 2 29 e @
; 3 32 e . - )
p %0 @ CHTROLNO. V=S4 T g
s 38 e °



Cave l-h‘pes?3 (Beta)

7-8-85
1. Cave Floor Wipe #1
2. " " “#2
3. “ " " 43
4, “ " “#4
5. " o “ #5
6. “ " “ #6
7. " " “  #6A
8. e
9. “ “ “ 48
10. Vault door outside and old hot spot #9
1. " Shelf under view window #10
12, ¢ Robot Arm - Right #11
13. ¢ Robot Arm - Left #12
14, " Grid wipe #13
5. Grid wipe #14
6. " Grid wipe #15
7. ¢ Floor wipe #16
18. " Floor wipe #17
19. * Floor wipe #18
20. * Well Railing #19
21, Ceiling Beam #20
2. Wall - 01d Hood Duct #21
. Source Vaults #22
‘ -Background

—j"e,uzo sw w/wipe 41780 dpm on 7-3-85
AR, £fﬂ= 18322 cpm: /41780 dpm = 431




Cave wipesﬂ (Beta)

7-8-85 |
k-
FROGRAM #= 12 2L S
REGION A: LL-UL= 0- 12 LCR= 0 BKEE
REGION E: LL-UL= 12— 156 LCR= 0 BKGE:
REGION C: LL-UL= 0-2000 LCR= O BRKG=
TIME= 1.00 K= 1.000 QIF=SIE .
P# S# TIME CPMA/K %ZDEV CFMB/K %ZDEV CFMC/K
12 1 1:00 88.00 21.3 36.00 33.3 143.00
12 .2 1.00 «173.00 15.2 108.00 19.2 . 334.00
12 3 1.00 «117.00 18.4 85.00 21.6 233.00
12 4 1.00 88.00 21.3 42.00 30.8 145.00
12 5 1.00 93.00 20.7 S3.00 27.4 178.00
12 & 1.00 103.00 19.7 &8.00 24.2  202.00
12 7 1.00 =132.00 17.4 S7.00 26.4 231.00
12 8 1.00 76.00 22.9 40.00 31.6 146.00
12 ? 1.00 B84.00 21.5 25.00 40.0 138.00
12 10 1.00 84.00 21.8 3I5.00 33.8 141.00
12 11 1.00 94.00 20.6 - 21.00 43.6 136.00
12 12 1.00 101.00 19.9 27.00 38.4 155.00-
12 13 1.00 65.00 24.8 29.00 37.1 117.00
12 14 1.00 94.00 20.&6 32.00 35.3 150.00
12 15 1.00 78.00 22.6 16.00 50.0 117.00
2 16 1.00 73.00 23.4 20.00 44.7 111.00
12 17 1.00 61.00 25.6 31.00 35.9 112.00
12 18 1.00 104.00 19.6 31.00 35.9 161.00
12 19 1.00 85.00 21.6 24.00 40.8 135.00
12 20 1.00 93.00 20.7 17.00 48.5 128.00
12 21 1.00° 87.00 21.4 25.00 40.0:w 146&.00°
12 22 1.00 79.00'22.5 20.00 44.7 116.00
12 23 1.00 S5S4.00 27.2 21.00 43.& 100.00
12 24 1.00 22.00 42.6 15.00 S51.6 49.00
12 25 1.00 18322.0 1.48 S0.00 28.2 18402.0
. . - »
18322 cprflt_

E+Ficiony -

Y1780 d pen

.00
« QO
.00

ZDEV
16.7
10.9
13.1
16.6
14.9
14.0
13.1

16.5

17.0
16.8

17.1
16.0
i8.4
16.3
18.4
18.%
18.9
15.7
17.2
17.6

16.5
18.5
20.0
28.5
1.47

43

26/05/85
%Z 2 SIGMA=
"% 2 SIGMA=
Z 2 SIGMA=
SIE SIS
S24. 10.110
S33. 16.019
S0S. 13.728
517. 11.449
S17. 12.000
499. 135.017
485. 13.077
526. 11.747
S43. 9.945
S545. 11.016
604. 11.909
620. 10.315
S564. 9.365
S83. 9.300
S78. 11.970
S17. 10.688
S02. 11.784
S528. 12.292
&617. 10.336
628. 12.133
612.-10.044
592. 11.161
508. 10.274
&653. 12.648
641. 124684

.‘ig

-~

12: 03
.0
.0
.0

FLAGS



Cave Rewipes B (Beta)

July 8, 1985
Efficiency 43%
H3 background 22 cpm

An Efficiency of 43% and a H3 background of 22 cpm allows a maximum count of
108 cpm before the 3H Timit of 200 dpm/lOOcm2 is exceeded.

Beta rewipe; Remedy

1. Floor wipe #2 Radiac + SOS pad
2. Floor wipe #3 Radiac + SOS pad
3. Floor wipe #6A Radiac + SOS pad
4, Background Count




Ceve Rw_o‘pes € (Beta)
7-2-8S

PROGRAM #= 12 . 26/05/85 13:17
REGION A: - LL-UL= 0- 12 LCR= 0 BKG= .00 Z 2 SIGMA= .0
REGION B: LL-UL= 12- 156 LCR= 0 BKG= .00 Z 2 SIGMA= -0
REGION C: LL-UL= 0-2000 LCR= o

BKG= .00 % 2 SIGMA= «0
TIME= 1.00 K= 1.000 QIP=SIE :

! TIME CPMA/K ZDEV CPMB/K ZDEV CPMC/K %DEV SIE SIS FLAGS

P#  S#
12 1 1.00 65.00:24.8 31.00 35.9 118.00 18.4 S&6. 11.812
12, 2 1.00 52,00 27.7 19.00 45.8 90.00 21.0 S83. €.81S5
;12 .3 1,00  49.00 24.0 25.00 40.0 107.00 19.3 S70. 11.044
12 4 1.00 .- 27.00 38.4 20.00 44.7 &9.00 24.0 657. 11.911 -

.....

oo HN



Cave Wipes Y 5(Gamma)

7-8-85 '
1. Cave Floer Wipe #1
2. “ “ R
3. " “ ' #3
4. A
5. " " " #5
6. “ N
7. " “ “ #6A
8. “ " o #7
9. “ " “ 48
10. ¢ Vault door outside and old hot spot #9
11. * Shelf under view window #10
12. ¢ Robot Arm - Right #11
13. ¢ Robot Arm - Left #12
14. ¢ Grid wipe #13
15. ¢ Grid wipe #14
16. Grid wipe #15
17. Floor wipe #16
8. ¢ Floor wipe #17
19. * Floor wipe #18
20. % Well Railing £19

S TR Ceiling Beam #20 -

Wall - O1d Hood Duct #21
Source Vaults €22 .

PSRRI
E3n ¢

(R

} ¥ i e

] “;‘r( TR
e




87-11-85 CARVE
ARCO :

CLOSE-OUT SURVEY

---------------- ' . LOW ENERGY
SAHCI-NUCLEAR CHICRGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BACKGROUND 144

EFFICIENCY B83.5% (.835)

DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM 8Y EFF. = 100 SQ,CHM

-----—-——-——-----_---—---—---——_.——-——--—.—-..-.._-————-—.—-—-———--——————-_-_-_.
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e7-11-8S CAVE
ARCO

CLOSE QUT SURVEY

—emmeeem——eeaee MEDIUM ENERGY
SAHCI-NUCLERR CHICAGO I-129 STANDARD CT .......
AUTO-GAMMA MODEL 4216 BRCKGROUND 38

EFFICIENCY 71% .71
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J7-11-85 CAVE
ARCO

CLOSE-QUT SURVEY
................ HIGH ENERGY

SAHCI-NUCLEARR CHICAGO I-129 STANDARD €T ...... .
AUTO-GAMMA MODEL 4216 BACKGROUND 26
EFFICIENCY 29% (@.29)

OIVIDED pPM/

SAMPLE # SAMPLE COUNT - BKGD = NET CPM  BY EFF. = 106 5Q,CH
1 38 12 41
2 30 4 14
3 40 14 48
4 se 24 83
s 56 30 103
é 48 22 76
7 41 15 52
g LY 2 118
9 26 @ 8
10 27 1 3
11 3e 4 14
12 29 3 10
13 27 1 3
14 23 e 0
15 30 4 14
16 %S 19 66
17 22 e ]
18 32 6 21
19 36 10 34
20 33 7 24
21 37 11 38
22 26 ¢ e
23 29 3 Y

S . gontroLNO. 7 949 5



Cave Rewipes X (Gamma )

ARCO
07-15-85

1-129 low
Co-57 Med
Co-60" High

Cave Rewipe § /
Cave Rewipe 7
Attic Floor Y
Attic Ledge ¥
Attic Door g/

1
2
3.
4
S




@7-15-85
ARCO

Cave Rewipes 3 (Gamma )
CLOSE-OUT SURVEY

---------------- LOW ENERGY
SAHCI-NUCLEARR CHICAGO I-129 STANDARD CT ...... .
AUTO-GAMMA MODEL 4216 BACKGROUND 114
EFFICIENCY 83.35% .
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPHM 8Y EFF. = 100 SQ.CM
.835
1 1846 9 e
2 13e 16 19
3 8¢9 e e
¢ 137 23 28
S 157 43 51
@7-15-85
ARCO

CLOSE QUT SURVEY
................ MEOIUM ENERGY

SAHCI-NUCLERR CHICARGO I-129 STANDARD CT .......
AUTO-GAMMAR MODEL 4216 BACKGROUND 49
EFFICIENCY 71X (8.71)
DIVIDED DPM/
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF. - 100 S@.CH
.71
1 22 -] Q
< 41 L o
3 2% e <)
4 <8 L 4]
S 43 L 9
07-13-8S
ARCO

CLOSE~OUT SURVEY

HIGH ENERGY

e BAMCT=NUCLEAR CHICAGO 1-129 STANDARD CT .......
T AUTOSBANMA MODEL ' €216 B8ACKGROUND 49
I EFFICIENCY 29% (0.29)
L DIVIDED OPN/
AMPLE ¥ SANMPLE COUNT - BKGD = NET CPN BY EFF. = 100 SQ.CHM
° 029

- L 2 1 1 J - --.P-------------------—---------

X X1
POOO®
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