
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION III 

799 ROOSEVELT ROAD 

GLEN ELLYN, ILLINOIS 60137 

AUG 2 7 1985

MEMORANDUM FOR: 

FROM: 

RE:

Darrel Wiedeman, Chief 
Materials Inspection Section I 

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

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 guidelines 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.

cc: w/o enclosures W. Axelson

F Bruce S. Mallett, Ph.D.  
Materials Licensing Section 
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ARCO Petroleum Products Comapny 
Harvey Technical Center 
400 East Sibley Boulevard 

Harvey, Illinois 60426 

NRC License #12-00140-o4 

Attachment A 
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i. Radioactive Gold-198 Testing Material Disposition 

2. Ganmma wipe test results 

3. Beta wipe test results 3 pages 
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ARCO Petroleum Products Company Internal Correspondence 

Date: May..8, 1985 

Subject: Ra i •old 198 Testing Material Deposition 

From/Location: D. A. Wunsch - CP 

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 .01 
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.  

All 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 PeIrofeum Product, Company is a Dvhlslon of AilsntikRichfleIdCompsrny (5"81 -
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ARCO Petroleum Products Company 
Harvey Technical Center 
400 East Sibley Boulevard 
Harvey, Illinois 60426 

NRC License #12-03140-04 

Attachment A 
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2. Gamma wipe test results 
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12 
12 
12 
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12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
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12 
12 

12 

12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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12 
12 
12 
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S# 
1 

2 
3 

4 
5 
6 
7 
8 
9 

10 

11 
12 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

24 
25 

26 
27 

28 
29 
30 

31 
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-4 
35 
36 
37 
38 
39 
40 
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42 
43 
44 
45 
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20.30 

18.30 
19.35
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20.00 
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20.00 
20.00 
20.00 
20.00 
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20.00 
20.00 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
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20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
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20.00 
20.00 
20.00 
20.00 
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10.4 
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.(O0 . .O00

CFMA/K 
124586.  
17390..6 
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19.20 
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674.70 
35.25 
41.00 
51.45 
26.65 
27.10 
27.65 
28.85 

32.50 
30.60 
40.05 
25.30 
26.25 
32.65 
25.45 
24.40 
34.50 
26.45 

26.65 
29.50 
26.45 
28.65 
25.05 
21.80 
26.60 
26.35 
26.65 
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26.40 
26.90 
25.20 
26.50 
26.00 
22.55
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1.72 
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8.66 
8.59 
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8.23 
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8.94 
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8.64 
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8.82 

8.70 
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11 .0 
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1':'. 1 
11.8 
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18.10 
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23.545 
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14.952 
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15.709 
14.516 
15.324 
14.923 

15.235 
15.385 
11.132 
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14.594 
14.494 
15.332 

14.974 
13.650 
13. 716 

14.767 
14.068 
13.269 
14.85o 
15.730 
15.174 
14.804 
15.315 
14.138S 
16.282 

15.317 
i1.272 
14. 1a3 
16.102 
12. 853 
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12 
I? 
I:: 17 

12 

1.  

IL 

1 

1..  

I., 

I 

I-I 

C,,)

J.0 

C0i .'0 

'.'0
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S0. 00 
10. 00 
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24.20 12.8 
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21.90 13.5 
46.30 9.10 
27.40 12.0 
26.70 12.2 
23.40 13.0 

30.30 11.4 
134.30 5.46 
21.00 13.8 
26.30 12.3 
30.50 11.4 
33.80 10.8 
23.00 13.1 
24.20 12.8 
29.60 11.6 
25.50 12.5 

299.40 3.66 
30.70 11.4 
44.60 9.47 
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18.6') 14.6 
16. 10 15.7 
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Consultants to Nuclear Medlclne * Radiology *Nuclear industry 

STAN A. HUBER CONSULTANTS, INC. 0 200 NORTH CEDAR ROAD 0 NEW LENOX, IL 60451 0 (815) 485-6161 

June 3, 1985 

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

Results of Initial Radiation 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, 
Illinois.  

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 (40.05 mr/hr).  

Representative wipe tests (smears) were taken in each room of the building to 
determine the extent of contamination, if any, presen1 In each 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 In the water well ofI.the radiation cave at the surface, 
middle, and top levels of the pool as .a, representative analysis of the water 
for contamination. -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 (iU) detector for detection of gamma contamination and a liquid 
scintillation-counter for detection of alpha and beta contamination at Argonne



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 essentially 
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 analysis of the external storage tank sample indicated the presence 
of 9.5 x 10 uCi of Co-60 and 3.85 x 10- uCi of Cs-137 in the 4ml sample, or 
2.375 x.lO-4uCi of Co-60 per ml and 0.962 x lO-4 uCi of Cs-137 per ml.  

All 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 license termination is issued by the NRC.  

Report prepared by: ,...  

ohn,, J. Hoinden 
Health Physicist 

Stan A. Huber 
President 

Date: June 3, 1985 

JJH:amw
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STAN A. HUBER CONSULTANTS, INC. k-200 NORTH

Nuclear Medicine * Radiology Nuclear Industry 

CEDAR ROAD -- NEW LENOX, IL 60451 E (815) 485-6161

June 3, 1985 

John Phelps 
Radiation Safety Officer 
ARCO Petroleum Products Company 
Harvey Technical Center 
400 East Sibley Blvd.  
Harvey, Illinois 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) 
and the results were expressed as follows:

Sample # 
1 
2 
3 
4

Wt 
1.4810 g 
1.5141 g 
1.5178 g 
1.6306 g

samples were weighed

DPM 
23,322 

23,836 
24,020 
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: 

Sample #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 immediately 
transferred to Argonne National Lab for additional 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.

CNTROL NO. 7 9 4 9 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 Illinois 
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

Is
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ARCO Petroleum Products Company 
Harvey Technical Center AAL 
400 East Sibley Boulevard 
Harvey, Illinois 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-" Uc/ml in the N-Building cave pool (1).  
This agreed well with a value of 17,500 dpm/ml or 7.9 x 10- iac/ml which I measured (2). No other radioactivity was detected in the 
water. Since the pool contained about 4300 gallons or 1.63 x 10, 
milliliters, there was a total of 1.29 x 10s ic (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 10s ml of water giving a final H-3 
concentration of 9.1 x 10-4 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 10-7 Uc/ml. Additional maximum limits on 
sanitary sewer discharges are 1 x 10-1 Uc/ml at the point entering the 
plant sewer; and total sewer discharges of 5 curies/yr H-3, I curie/yr 
C-14, and I curie/yr for all other isotopes. We were well within these 
limits.

OflkROL NO. (.4



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 

hn D Phelps, Jr.  
Radiation Safety Officer 

JDP:msk 

Attachment 

Doc# 85164HTC0008 

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.

4.



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. If 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, 

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

50,7900 SENS(%) 30 Multiplier 1.000000Start, Stop



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 ACQUISITION 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 

,*,AAA*,AAAA***** SUMMARY OF PEAKS IN SAMPLE **AA*,AAAAA,,,, 
PK SEARCH CENTROID BACKGROUND NET AREA INTENSITY UNCERT FWHM 
CHANNEL KEV COUNTS COUNTS CTS/SEC 2SIG X KEV

NUCLIDE ACTIVITY (TOC) T/2 
------------------------------

961.34 
NAT-RA 

1399.51 
CO-56 

1399.51 
CO-58 

1399.51 
MN-52 " 

1399.51 
NA-22 

1399.51 
V-48 

1399.51 
Y-88 

1399.51 
ZN-65 

1529.86 

IN-114M 

1670.92

351.92 155.  
1.067E-05 

511.00 121.  
1. 521E-04 

511.00 121.  
1.900E-04 

511.00 121.  
9. 622E-05 

511.00 121.  
3.143E-05 

511.00 121.  
5.716E-05 

511.00 121.  
7.072E-03 

511.00 121.  
9.989E-04 

558.43 45.  
2.043E-04

609.31

5.844E4 

7.876EA 

7.080E+ 

5.591E4 

9.504E4 

1.597E+ 

3 
1.067E+ 

3 
2.441E+ 

4.951E+

54.

D EFFICIENCY 

63. 2.533E-03 59.7 
05 1.649E-02 

301. 1.204E-02 15.2 
-01 1.150E-02 

301. 1.204E-02 15.2 
-01 1.150E-02 

301. 1.204E-02 i15.2 
-00 1.150E-02 

301. 1.204E-02 15.2 
02 1.150E-02 

301. 1.204E-02 15.2 
01 1.150E-02 

01. 1.204E-02 15.2 
02 1.150E-02 

01. 1.204E-02 15.2 
02 1.150E-02 

88. 3.507E-03 29.9 

01 1.057E-02 

37. 1.493E-03 63.1

9 9.586E-06 5.844E+05 9. 724E-03 

PONfTROL No. I!- 0j 2ý

1.07 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

2.43 

1.77 

1.13

NAT-RA

------------------------------



**********•k***-** ******-* SUMMARY *********************** 
TOTAL ACTIVITY: 0.000000

DISPOSITION OF PEAKS *********,************

351.92 & NAT-RA 
511.00 & MN-52 
511.00 & Y-88 
609.31 & NAT-RA

511.00 & CO-56 
511.00 & NA-22 
511.00 & ZN-65

511.00 & CO-58 
511.00 & V-48 
558.43 & IN-114M

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

* = Peak is multiplet, only 1 peak in library.  
1 = 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.  
X = 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.  

ELAPSED TIME: 381.80 SECONDS 
=EHDMID1/VE:2

wwwww x x x x x x x 9 R AIX*,*""**,*



Sample:

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

GAMMA 2 <3.30 > 01-JUN-85 07:29:21

SPECTRUM 
EHDVIAL1. SPC

ACQUISITION STARTED 
31-MAY-85 21:39:47

SAMPLE 
HUBER SAMPLE IN SMALL GLASS VIAL

*......... ... ...' ' SUMMARY OF 
PK SEARCH CENTROID BACKGROUND 
CHANNEL KEV COUNTS

PEAKS IN SAMPLE *****AAAAAAA A 
NET AREA INTENSITY UNCERT FWHM 

COUNTS CTS/SEC 2SIG % KEy

6907.67 2505.75 0. 84. 3.360E-03 .21.4 2.05U

AAA•AAAJAAAAAAAAAA SSUMMARY OF
PK SEARCH 
CHANNEL

CENTROID BACKGROUND
KEV COUNTS

PEAKS IN SAMPLE AAAAAAAAAAAAAAAAA
NET AREA INTENSITY 

COUNTS CTS/SEC
UNCERT FWHM 
2SIG X KEV

NUCLIDE ACTIVITY (TOC) T/2 D EFFICIENCY

31.82 1479. 29.  
4.479E-05 1.096E+04 

32.19 1168. 340.  
2.885E-04 1.096E+04 

36.40 940. 122.  
2.734E-04 1.096E+04

960.25 351.92 614. 112.  
NAT-RA 1.882E-05 5.844E+05

511.00 717. 174.  
8.800E-05 7.876E+01 

511.00 717. 174.  
1.099E-04 7.080E+01 

511.00 717. 174.  
5.567E-05 5.591E+00

1.143E-03 374.9 2.53D 
3.519E-02 

1.361E-02 29.8 2.53D 
3.533E-02 

4.867E-03 72.1 0.89 
3.672E-02 

4.467E-03 64.3 1.87 
1.649E-02 

6.967E-03 45.1 1.84 
1.150E-02 

6.967E-03 45.1 1.84 
1.150E-02 

6.967E-03 45.1 1.84 
1.150E-02

PAGE 1

LIVE 
25000

REAL 
25007

80.60 
CS-137 

80.60 
CS-137 

93.06 
CS-137

1399.22 
CO-56 

1399.22 
CO-58.  

1399.22 
MM-52



1399.22 511.00 717.  
NA-22 1.819E-05

1399.22 
V-48 

1399.22 
Y-88 

1399.22 
ZN-65

511.00 717.  
3.308E-05

174.  
9. 504E+02 

174.  
1. 597E+01

511.00 717. 174.  
4.092E-03 1.067E+02 

511.00 717. 174.  
5.780E-04 2.441E+02

1815.39 661.66 572. 2729.  
CS-137 3.850E-04 1.096E+04

3227.07 
CO-60

3666.75 
CO-60

1173.24 397. 4591.  
9.454E-04 1.925E+03

1332.50 108.  
9.524E-04

4115.  
1.925E+03

6. 967E-03 45.1 1.84 
1.150E-02 

6.967E-03 45.1 1.84 
1.150E-02 

6.967E-03 45.1 1.84 
1.150E-02 

6.967E-03 45.1 1.84 
1.150E-02 

1.091E-01 4.5 1.95 
8. 992E-03 

1.837E-01 3.1 2.23 
5.255E-03 

1.646E-01 3.1 2.43 
4. 672E-03

AAAAAAAAAAAAAAAA SUMMARY OF NUCLIDES IN SAMPLE AAAA-A**

TIME OF COUNT 
ACTIVITY 

MICROCURIES

PERCENT PERCENT
UNCERTAINTY UNCERTAINTY 

COUNTING 2 S TOTAL 2 S

CO-60 9.489E-04 2.2 7.3 
CS-i37 3.850E-04 4.5 8.3 

TOALACTIVITY0A 33390SUMMARYE-02 
TOTAL ACTIVITY: 0.133390E-02 

AAAAAAAAAAAAAAAAAAAADISPOSITION OF PEAKS AAAAAAAAAAAA

31.82 X CS-137 
351.92 & NAT-RA 
511.00 & MN-52 
511.00 & Y-88

32.19 V CS-137 
511.00 & CO-56 
511.00 & NA-22 
511.00 & ZN-65

36.40 X CS-137 
511.00 & CO-58 
511.00 & V-48

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

2505.75 

* m Peak is multiplet, only 1 peak in library.  
I - Peak is multiplet, area went negative.  
? - FWHM of peak is less than 0.8 x shape calib.  
* - Peak fails FW.04M but passes FW.IOM test.  
X = 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 actiuitv lower than countinq uncertainty ranqe.

NUCLIDE



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% 

Beta counting efficiency - 42%

Location GROSS Alpha CPM

Standard used was Pu-239 Bkg. = 6 CPM 

Standard used was Sr-90/Y-90 Bkg. = 369 CPM 

GROSS'. Beta/Gamma CPM

Al 
A2 
A3 
A4 
A5 
Bi 
Cl 
Dl 
D2 
El 
Fl 
F2 
F3 
F4 
F5 
F6 
F7 
GI 
G2 
Well Light

Results: All CPM were less thah or equal to background with I sigma.

Counting error is + or - 10%

,•WTROL NO. t

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

364 
337 
338 
325 
350 
331 
314 
373 
344 
353 
331 
369 
357 
378 
420 
370 
388 
328 
359 
383
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ARCO Petroleum Products Company 
Harvey Technical Center 
QO0 East Sibley Boulevard 
Harvey, Illinois 60426 

NRC License #12-00140-04 

Attachment AMI 

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

Carbon-
1 4 

barium carbonate 
carbon monoxide 
2-nropanol 
ethyliodide 
sodium acetate 
t-butyl alcohol 
benzoic acid 
indole 
methane 
ethylene 
propane 
butene-1 
isob utane 
methyl cyclopentane 
benzene 
n-heptane 
toluene 
p-:ylene 
n-octane 
naphthalene 
hexadecane (cetane) 
henei cosane 
dotriacontane 
methanol 
propylene 
drag reducer polymer 
misc C-14 
misc C-14 

Total Carbon-14

Item 

R-1 
155 
R-10OOa, b, c 
R-63 
R-66, R-66a 
R-58 
R-130 
R-93 
R- E0 
R-82a 
R-110a, b, c 
R- -I 5 
R- L7 
R-126 
76 
33 
l1, 176, 178, 182 
7 
118 
R- 65 
128, 157, 157A, 181 
R-95 
63, ll9, 158, R-123 
153 
170 
160A, 18OB 
underground storage tank 
dry active waste

Millicuries 

20 
2.0 
0.2 
0.1 
0.5 
0.5 
0.0o46 
0.0025 
0.1 
0.5 
0.4 
0.1 
0.01 
0.05 

0.9 
0.35 
0.3 
3.5 
0.0036 

10.9 
0.05 
7.6 
0.25 
o.64 
7.00 
7.27 
1 

64.7 mc

CWOL NO. '1- 949



Irrentory of Isotopes Transferred (Continued)

E-ydzrogen- 3 

bydrogen 
"propane 
propylene 
n-butane 
butene-1 
n-hexane 
benzene 
ethylcyclohexane 
ethylbenzene 
p-:•ylene 
durene 
pentamethyl benzene 
cetane 
P,-sole 
octanol 
oleic acid 
iLfibitors 

lube stocks 
water 

toluene 
mi-sc F-3 

misc -19-3 
Total Iy3d:-ogen- 3

Item 

107 
R-131 
R-!32 
R-!24aa, b, c 
R-133 
"R-!34bb, c, d 
R-122 
R-48a, b, c, d., aB 
R-70a R-136 
R-137 
R-138, R-133a 
141, 14 -1a 
131, 145,247 
79a, 143, 143a, b 
R-125 
96a) b, c., d. 102 
9a 
117a, b, c. 130a, b, 135, 
135a, 146, 168, 183 
18L 
underground storage tank 
dry active waste

Milli cuz-ies 

17000 
0.72 
6.0 

379 
39 
18.7 
0.018 

528 
150 

0.23 
4.o 
1.4 

3563 
3770 

15.1 
24.1 

574 
24.3 

10363 
0.009 

1892 
100 

30453 me



Inventory of Isotopes Transferred (Continued)

Other isotopes 

Krypton-85 
Cesium-137 

Nicke!-63 
Chlorine-36 
Cobalt-60 
Scandium-46 
Sulfur-35 
Uranium- 238 
Thorium- 230 
Strontium-90-Yttrium-90 
Radium-226 
misc gamma emitters 
misc other isotopes 

Sealed Sources 

Cesium-137 
Cesium-137 
Cesium-!37 
Cesium-137 
Cesium-!37 
Cesium-137 
Strontium-90 
Americium-24! 
Nickel-63 
Nickel-63 
Radium-226 
Iron-55 
Carbon-12 
Tftanium Tritide 
Polonium-210

Item 

R-72, 3A, 35, 35a 
R-75., R-102, R-103, R-107, 
R-113, R-207 
R-73, 173 
86 
4, R-109, R-109a, b 
160, 165, 166, 167, 187 
P149, 150 

'159A, misc 
172, misc 
170 
R-4 
underground storage tank 
dxy active waste 

Item 

Ohmart level detector 
Accuray level detector 
Brick 
Ohmart gage 
misc check sources 
Calibration Standard 
Eberline Monitor 
Instrument 
Hewlett-Packard Chromatograph 
Perkin-Elmer Chromatograph 
Misc check sources 
Standard source 
Standard source 
Instrument 
Antistatic devices

Millicuries 

5924 

212 
10 
0.4 
6.5 
1.5 0.0008 
0.01 
0.05 
0.0001 
6.85 
1.05 
0.1 

Milli curies 

155 
138 

6.6 
1368 

0.001 
9.38 
0.331 

M.6oo 
2 

15 
o.oo6 
o.o67 
0.000148 

100 
0.001



ARCO Petroleum Products Company 
Harvey Technical Center 
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ARCO Petroleum Products Company 
Harvey Technical Center 
4C0 E0.t Siboy, aoukevara 
HarWv. !llinow £0.23 
Teep;one 312 210 3000

Research & Development 

August 1, 1985 

Director of Nuclear Material Saf'ety L- Safeguards 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Gentlemen:

In accordance with NRC Regulaticn 32.12, we are reporting, in preparation for 
license termination, that under TfRC License No. n2-00100-04', we have transfer:

the pericd July 1, 1982radioactive material in products during 
as follows:

to July 31, 195

Location 

Ph:i., PA

•hi., PA 
Phil., PA 

Ph---. , PA 

Ferndale, WA 

Ferndale, WA

Quantity 
Transferred 

Isotope (curies)

H-3 

H-3 

H-3 

H-3 

H-3 

Au-198

0.-300, 

0.0315 

. 00315 

o.o63 

0 .077L 

0.037

Au-198 0.052

M"a-C. Conc.  
Per•itted 
by License 
(qc/ni)

Max. Conc.  
in Product 
Tnransf

3erred 

(Q=11/r)

_<1-2 -5 
3 x 0-2 3 x 0-5 
3 x -10 3 3- 2 x 110" 

3 x 10- 2  3.2 x 10 
3 x 12O-0 6. 4 x i 
3 x .0 -2 4.0 o x0o 

A' 0-5 
5 x 10 2.1x20 

5 x 10 2.9 xm 1-

mc un~t of 
Product 
Transferred 

(Ml) 

-. 0j "C 10 

o.a2 x 10' 

9.82 x 10 
0 

9.E2 x 10 

1.95 x 10-" 

1.77 x l0'

* Units are grams. Density is approximately 1.0 gm/mi.  

Yours very truly, 

ARCO Petroleum Products Company 

VJoh-n D. Phelps, Jr.  
Radiatin Safety Officer 

cc: USNRC Region III 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137

'! Z:3iýý." .-I.,- - r'*In" .' . . .. . . . .- 17 . ý;

Date

6/25/84 

7/25/84 

2/28/E5

!yp~e of 
Product 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Coke 

Coke

red

'Jý& 
17 N?



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

NRC License # 12-00140-04 

Attachment B 

Contents 

1. ARCO Soil Samples "N" Building p (Beta) 

2. ARCO Soil Samples "N" Buildingj- (Gamma) 2 pages 

3. ARCO Samples of Hot Cell Well Water and-Ladder 

4. ARCO Water Samples After Flushing Cave Well With Water 

5. ARCO Ground Water Samples 7-8-85 

6. ARCO Ground Water Samples 7-15-85

wmm oLNo. 7 949 5



ARCO Soil samples "N" Building P (Beta) 
6-8-85 

38. Northwest side of "N" Building 

39. Southwest side of "N" Building 

40. Southeast side of "N" Building 

41. East side of "N" Building

-12 38 1.00 
12 39 1.00 
12 40 1.00

22.00 42.6 
24.00 40.8 
28.00 37.8

12 41 1.00 21.00 43.6

16.00 50.0 
19.00 45.8 
24.00 40.8 

20.00 44.7

53.00 27.4 490. 13.148 
55.00 26.9 442. 9.920 
65.00 24.8 417. 10.428 

50.00 28.2 439. 10.438

Efficiency = .42

74 
76 
78



ARCO Soil Samples "N" Building ,ý (Gamma) 
6-8-85 

1. North West Side of "N" Building 
2.. Southwest side of "N" Building 
3. Southeast side of "N" Building 
4. East side of "N" Building



0-7'- 4 -8 
,R.co '

SOIL SAMPLES FROM 
JUNE 8, 1985 "N" Building V (Gamma)

OSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 't16

LOW ENERGY 
1-129 STANDARD CT ......  
BACKGROUND.  
EFFICIENCY 83.5% (.835)

SAMPLE # SAMPLE COUNT

1 

3 
4

- BKGD = NET CPM

115 
100 

142 
114

DIU IDED 
BY EFF.  
.835

DPMi 
=100 SQ.CM

0 
0 

20 
0

0 
24

07-24-85 
ARCO

SOIL SAMPLES FROM 
JUNE 8, 1985

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

SAMPLE # SAMPLE COUNT

1 

3 
4

1-129 STANDARD CT 
MEDIUM ENERGY 
BACKGROUND 
EFFICIENCY

- BKGD = NET CPM

34 
27 
43 
41

DIVIDED 
BY EFF.  

71i

36 
71% (0.71)

DPM/ 
100 SQ.CM

8 

7 
5

0 
10 

7

07-24-85 
ARCO

SOIL SAMPLES FROM 
JUNE 8, 1985

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

HIGH ENERGY 
1-129 STANDARD CT .....  
BACKGROUND 
EFFICIENCY 29% (0.29)

SAMPLE # SAMPLE COUNT

1 
2 
3

33 
36 
35

- BKGD - NET CPM
DIVIDED 

BY EFF.  
.29

DPM/ 
3 100 SQ.CM

0 
8 
8

0 
8 
8

47



ARCO samples of Hot Cell well water and ladder
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

PROGRAM #= 
REGION A: 
REGION B: 
REGION C: 
TIME= 1.00

12 
LL-UL.= 0- 12 LCR= 
LL-UL= 12- 156 LCR= 
LL-UL= 0-2000 LCR= 

K= 1.000 QIP=SIE

0 
0 
0

BKG= 
E4KG= 
BKG=

. 00 

.00 
.00

17/06/85 
X 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

CPMC/K 
49.00 

10019.0 
7340.00 
7046.00 

74.00 
106.00 
192.00

%DEV 
28.5 
2.00 
2.33 
2.38 
2Z-. 2, 

19.4 
14.4

SIE 
651.  
592.  
586.  
599.  
562.  
607.  
5t5.

SIS FLAGS MIN 
9.440 2 

11.003 4 
11.536 6 
11.794 8 

11.240 10 
12.318 12 
12.959 14

Efficiency 42%

EOT ROLNo. 7 9 4 9 5

P# 
12 
12 
12 
12 
12 
12 
12

S# 
1 
2 
3 
4 
5 

6 
7

14:07 
.0 
.0 
.0

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

CPMA/K 
19.00 

9972.00 
7292.00 
7008.00 

39.00 
70.00 

140.00

%DEV 
45.8 
2.00 
2.34 
2.39 
32.0 
23.9 
16.9

CPMB/K 
19.00 
26.00 
29.00 
16.00 
17.00 
16.00 
31.00

%DEV 
45.8 
39.2 
37.1 
47.1 
48.5 
50.0 
35.9



ARCO Water samples after flushing cave well with water-P 
7-1-85

1. H3 Standard

2.  

3.
C14 Standard 
3 H2 0 standard 41780 on 7-3-85 

Eff = 17568 cpm 
41780 dpm

4. Background 

5. 2cc of Northwest corner well water

*1*'* V�S At~eFlusi;

PROGRAM #= 
REGION A: 
REGION B: 
REGION C: 
TIME= 1.00

P# 
12 
12 
12 
12 
12

S# 
1 
2 
3 
4 
5

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

K= 1.000 QIP=SIE

TIME CPMA/K 
1.00 123900.  
1.00 17194.0 
1.00 17568.0 
1.00 27.00 
1.00-4415.00

%DEV 
.57 

1.53 
1.51 
38.4 
3.01

LCR= 
LCR= 
LCR=

CPMB/K 
14690.0 
126238.  

31.00 
19.00 
15.00

0 
0 
0

%DEV 
1.64 

.56 
35.9 
45.e 
51.6

BKG= 
BKG= 
BKG=

CPMC/K 
138814.  
147972.  
17618.0 

67.00 
4447.00

.00 

.06 

.o00

%DEV 
.54 
.52 

1.51 
24.4 
3.00

i9/05/85 
% 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

SIE 
1096 
1092 
590.  
655.  
584.

SIs 
19.080 
23.322 
11.925 
14.286 
11.585

.42

11:28 

.0 

.0 

FLAGS MIN 
2 
4 
6 
8 

10



ARCO Ground water samples
7-8-85 

North Well

Ground water at top of water table

Ground water at depth of 30 feet 
3 H2 0 standard 41780 dpm on 7-3-f35

18322 cpm = .43 
41780 dpm

Eff =

4. Background 

7-8-85

PROGRAM #= 
REGION A: 
REGION B: 
REGION C: 
TIME- 1.00

12 
LL-UL= 
LL-UL= 
LL-UL= 

K= 1.000

0- 12 
12- 156 
0-2000 
QIP=SIE

LCR= 
LCR= 
LCR=

0 
0 
0

BKG= 
BKG= 
BKG=

.00 

.00 

.00

26/05/85 
% 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

FLAGS MIN 
2 

4 
6 
8

1.  

-2.  

3.

P# 
12 
12 
12 
12

S# 
1 
2 
3 
5

TIME 
1.00 
1.00 
1.00 
1.00

CPMA/K 
26.00 
29.00 

18322.0 
25.00

12:54 
.0 
.0 
.0

%DEV 
39.2 
37.1 
1.48 
40.0

CPMB/K 
13.00 
15.00 
43.00 
21.00

%DEV 
55.4 
51.6 
30.5 
43.6

CPMC/K 
55.00 
61.00 

18390.0 
61.00

XDEV 
26.9 
25.6 
1.47 
25.6

SIE 
599.  
606.  
643.  
643.

SIS 
12.978 
11.947 
12.459 
10.831



ARCO Ground Water Samples -B 
7-15-85 

South Well 

1. Ground water at top of water table 

2. Ground water at depth of 25 ft 

3. Ground water at depth of 30 ft 

West Well 

4. Ground water at top of water table 

5. Ground water at depth of 30 ft 

East Well 

6. Ground water at top of water table 

7. Ground water at depth of 25 ft 

8. Ground water at depth of 30 ft 

9. Background

PROGRAM #= 
REGION A: 
REGION B: 
REGION C: 
TIME= 10.00

P# 
12 
12 
12 
12 
12 
12 
12 1:z

S# 
1 

2 
3 
4 
5
6 
7 

9

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

K= 1.000 QIP=SIE

TIME 
10.00 
10.00 
10.00 
10.00.
10.00 
10...66 

10.,00 10o',oo O. I

CPMA/K 
97.90 
98.40 
98.70 
21.10 
24.00 
23.70 
22.40 
23.80 
22.90

LCR= 
LCR= 
LCR=

%DEV CPMB/K 
6.39 19.10 
6.38 17.30 
6.37 18.60 
13.7 i8.10 
12.9• 18.50 
12.9 18.80 
13.3 i7;90 
12.9 17.60 
13.2 17.30

0 
0 
0

%DEV 
14.4 
15.2 
14.6 
14.8 
14.7 
14.5 
14.9 
15.0 
15.2

BKG= 
BKG= 
BKG=

CPMC/K 
137.30 
138.40 
141.90 
58.30 
62.80 
64.20 
61.70 
63.10 
58.70

.00 

.00 

.00

%DEV 
•5.40 
5.38 
5.31 
8. 28 
7.98 
7.89 
8.05 
7.96 
8.25

02/06/85 12:49
%.2 
%.2 
X 2

SIE 
609.  
612.  
603.  
608.  
605.  
624.  
629.  
613.  
652.

SIGMA= 
SIGMA= 
SIGMA= 

SIs 
13.114 
12.914 
12.942 
15.660 
14.738 
17ý. 069 
14.836 
16.909 
13.982

.0 
.0 
.0

FLAGS

C.". z L390
bONT0L NO. ý" 9 4 9 5

MIN 

22 -- IS 
33 -30 
446j-W 
55W•-3.  
67 C.w 
78 f- -2S 

I oo (Sac

v



ARCO Petroleum Products Company 
Harvey Technical Center 
400 East Sibley Boulevard 
Harvey, Il1inois 60426 

NRC License #12-00140-04 

Attachment B21 

This is the summary report of the "Closeout Radiation Survey" performed at 
Harvey Technical Center located at 400 East Sibley Boulevard in Harvey, 
Illinois.  

PRELIMINARY RADIATION SURVEY 

1. A preliminary radiation survey was performed by Stan A. Huber Consultants, 
Inc. (S. Huber, Mark Rudin, and John 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 concentration 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 20 sewer 
dilution.  

RADIATION CAVE "HOT CELL" WATER POOL.  

1. The Radiation 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) 

2. 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 Scintillation Tri-Carb and a count of 
approximately 12,000 dpms per ml was obtained. A spectral analysis

'7 A



was also performed to insure these counts were not due to 
chemiluminescence instead 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 approximately 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 limits. 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 lining 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, 0, 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 Nickle-63, Iron-59, Carbon-14, 

and Radium-226 were used at one time.  

c. 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
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each of the above mentioned rooms. Each of the wipes taken in these rooms were 
counted on ARCO's Packard TRICARB 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 Radiation Laboratory and Tracer Laboratory where 
the bulk of the radioactive materials used at Harvey Technical Center were 
stored and used.- All of the rooms within the "N" Building were extensiveTy 
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 Co-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 a 
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 removed from the Tracer Laboratory as 
rad waste, along with the work bench drawers. All 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. All 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 
wi~ed 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 
radiation laboratory. The contamination was ground off and rewiped 
and found to be less than 10O dpm per 100 square centimeters (for
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gamma emitters). Following the grinding of the door, the remainder 
of the radiation cave, including the floor and wells, were surveyed 
and all readings were less than 100 dpm per 100 square centimeters.  

OVERVIEW 

The "grid pattern" method of performing radiation surveys and wipe tests, as 
indicated in the NRC Guide for Decontamination of Facilities and Termination of 
Licenses, was used during the testing of these facilities and in the final 
clos.e-.out radi.ation 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 0) 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 license termination.



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

NRC License #12-o0140-04 

Attachment B211 

Closeout at Other Existing ARCO Facilities 

Under this license, Hydrogen-3, Carbon-14, Iodine-131, and Gold-198 have been 
used st the Atlantic Richfield Refinery, 4519 Grandview Road, Ferndale, 
Washington 98248. All 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 
equipment, waste, and some unused Gold-198 which rapidly decayed. Contaminated 
equipment and waste material from the Hydrogen-3 and Carbon-14 tests were 
returned to our Harvey, Illinois facility for disposal. Except for Gold-198, no 
laboratory 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 preparation, contaminated equipment, and remaining 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-14, Gold-198, and Americium-241 have 
been used at the Atlantic Richfield Refinery, 3144 Passyunk Avenue, 
Philadelphia, Pennsylvania 19145. Except for the Americium-241, all radioactive 
material was used in tracer testing refinery process units. The Americium-241 
was part of an instrument tested at the refinery and then returned to our 
Harvey, Illinois facility. Since 1977, no radioactive material was stored at 
the refinery except for Gold-198 contaminated equipment, and waste material; 
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 demolition, the building was checked for any remaining 
radioactive material.

WAO 4' 9 49 6



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

NRC License #12-00140-04 

Attachment B2111 

Survey Results on Items Removed from N-Building Prior to Start of 
Decontamination and. Decoumissloning 

Prior to the start of decontamination and decommisssioning of N-Building, 
records, office equipment, radiation detection instruments, and some laboratory 
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.
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ARCO Petroleum Products 
Harvey Technical Center 
400 East Sibley Boulevard 
Harvey, Illinois 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 p (Beta) 2 pages 

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

3. ARCO Rewipes of Building L r (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 p (Beta) 
3 pages 

6. ARCO Wipes of "N" Building Roof 4- (Gamma) 2 pages 

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

8. Sketches of "N" Building Roof, "H" Building Rooms 106, 111, and 101, 
and Boiler House 5 pages
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ARCO Wipes in Buildings E, L and D 
Wipes 6-8-85 
Count 6-10-85 

KEY

1. H3 standard 

2. C14 standard 

3. H 0 Standard

Background 

L Building 

L 

L 

L 

L 

L 

L 

L 

E " 

E 

E 

E 

E " 

E 

D 

D 

D If

-0.2 mCi 
256200 dpm on 

<0.01 mCi 

151400 dpm on 

42000 dpm

count 

Room 104 
" 104 
"it 104 

" 104 
" 122 
" 122 

"259 

"Women 

"20 3 

"20 

"20 

"27 

"27 

"27 
" 12P 
" 12 I 
" 121

Jan 20, 1981 

Feb 7, 1984 

on 5-30-85

Wipe 1 Hood 

Wipe 2 Counter 

Wipe 3 Equipment 

Wipe 4 Floor 

Wipe 1 

Wipe 2 

Wipe 1 

s Restroom • Wipe 1 

Wipe 1 

Wipe 2 

Wipe 3 

Wipe 1 

Wipe 2 

Wipe 3 

Wipe 1 

Wipe 2 

Wipe 3

S(Beta)

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

1A.
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. 00 
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ARCO wipes in Buildings E, L, D 
6-11-85 

1. Building E Room 20 1

2-.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.

"E 

"E 

"L 

"L 

"L 

L 

"E 
"It E 
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"of L 
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"1 D 
"1 D 
"If D
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S" 104 
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" 104 
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"27 
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" 259 
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,r (Gamma)

32 

34

4C• 

24 
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4 C 

2 4'

2sF

"to L Womens restroom



ARGO Wipes in Buildings E, L, D 
6-11-85 tý- (Gamma)
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ARCO Rewipes of Building L • (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
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ARCO wipes of "N" Building roof, H Building, and Boiler House • (Beta).  
6-8-85

KEY 

3 
1. H Standard < 0.2mCi 

256200 dpm on Jan 20, 1981 

2. C14 Standard < O.ImCi 

151400 dpm on Feb 7, 1985 

3. H20 Standard 42,000 dpm on 5-30-85

Background wipe 

Roof 1-P 
Roof 2-P 

Roof 300 

Roof 4-P 

Roof 5-P 

Roof 6-P 

Roof 7-P 

Roof 8-P 

Mark Rudin's hands 

Vent 

Base 

Building H Room 11 
it U 1 4 1i

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.

" go 1 0 6 

" 106 

"14 106 

" 106 

"1 106 

"4 111 
"04 111 

"4 111 

"6 111

Wipe 1 North Doorway (Inside)

Wipe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe 

Wi pe

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7

Between Stills I * 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

Q~kMOI NO. 'i

I, 

"o H 
"Is H 

"H 

"H 

H 

"H 

"H 

H 

"H 

"H 

"H 

H

06



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

30.  

31.  

32.  

33.  

34.  

35.  

36.  

37.



ARCO Wipes of "N" Building roof, H Building, and Boiler House 
6-8-85

PROGRAM #= 
REGION A: 
REGION B: 
REGION C:

12 
LL-UL= 
LL-UL= 
LL-UL=

0- 12 LCR= 
12- 156 LCR= 
0-2000 LCR=

TIME= 1.00 K= 1.000 QIP=SIE

0 
0 
0

BKG= 
BKG= 
BKG=

.00 
.00

08/06/85 
% 2 SIGMA= 
X 2 SIGMA= 
X 2 SIGMA=

P# 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12

so 
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

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00.  
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
I. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
I. 00 
1.00 
1.00 
4. 00

12 31 1.00 
12 32 1.00 
12. 33 1.00 
12 34 1.00 
12 35 1.00 
12 -. 36 1.00 '371,. 1:.0.9.

CPMA/1 
124812.  
17742. ( 
17653.( 

17. O( 
42. O( 

419. 0C 
56. OC 
46.00O 
32.0(0 
27.00 

27.00 
27.00 
27.00 

147.00 
142.00 
37.00 
46.00 
37.00 
47.00 
36.00 

34.00 
43.00 
39.00 
36.00 
45.00 
18.00 
48.00 
52.00 
53.00 
24.00

3 

) ) 
) 

)4 

) 4 

2 

2 

2 
3 

2 
4 

2 
2 

2 
4

XDEV, CPMB/K 
.57 14426.0 

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 

38.4 16.00 
38.4 20.00 
38.4 17.00 
L6.5 29.00 
16.7 44.00 
2.8 22.00 

29.4 17.00 
52.8 25.00 
29.1 18.60 
p3.3 16.00 

4.3 27.00 
.0.5 15.00 
.2.0 16.00 
'3.3 21.00 4 

9.8 17.00 
7.1 19.00 ' 
.8: 19.00 0 
7.7 . 14.00 , 
7.4 29.00 
0.8 20.00

24.00 40.8 
24.00 40.8 
18.00 47.1 
25.00 40.0 
23.00 41.7 
26.00 39.2 
26.00 39.2

18.00 
17.00 
20.00 
18.00 
16.00 
25.00 
24.00

%DEV 
1.67 

.56 
27.4 
48.5 
55.4 
9.46 
37.1 
45.8 
44.7 
39.2 

50.0 
44.7 
48.5 
37.1 
30.1 
42.6 
48.5 
40.0 
47.,1 
47.1 

38.4 
51.6 
50.0 
43.6 
48.5 
q5.8 
q5.8 
53.4 
S7.1 
14.7

47.1 
48.5 
44.7 
47.1 
50.0 
40.0 
40.8

CPMC/K 
139255.  
147995.  
17724.0 

47.00 
78.00 

908.00 
109.00 
80.00 
68.00 
71.00 

64.00 
56.00 
64.00 

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 
51.00 
49.00 
53.00 
51.00 
76.00 
63.00

%DE% 
.54 
.52 

1.5( 
29.1 
22.6 
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 
23.0 
22.2 
28.5 
21.5 
21.4 
19.8 
25.6

SIE 
1094 
1075 
587.  
654.  
494.  
464.  
473.  
495.  
434.  
488.  

585.  
576.  
593.  
528.  
506.  
501.  
489.  
536.  
494.  
442.  

480.  
506.  
532.  
520.  
539.  
403.  
523.  
491.  
534.  
350.

26.7 368.  
28.0 339.  
28.5 539.  
27-4 549.  
28.0 454.  
22.9 483.  
25.2 464.

SIS 
18.825 
23.525 
11.740 
8.889 
9.636 

12.422 
10.685 
11.733 
10.588 
10.229 

12. 000 
8.914 

10.971 
9.632 

12.956 
10.626 
9.867 

11.495 
9.959 

10.147 

13.244 
7. 111 
9.678 

11.242 
12.730 
7.579 

11.514 
10.489 
9.629 

10.112

10.400 
10.304 
12.547 
9.664 

12.035 
11.259 
13.477

FLAGS MIN 
2 
4 

-6 
8 

10 
12 
14 
16 
18 
20

22 
24 
26 
28 
30 
31 
33 
35 
37 
39 

41 
43 
45 
47 
49 
51 
53 
55 
57 
59 

61 

63 
65 
67 
69 
71 
73

3H Efficiency = .42

p (Beta)

11:09 
.0 
.0 
.0



ARCO N Building roof wipes (Gamma) 

Vent 

1. Roof 1d' 

2. Roof 2* 

3. Roof 3 

4. Roof 4& 

5. Roof 5J

6. Roof 6 J' 

7. Roof 78& 

8. Roof 8a

Mark Rudins hands 

base



ARCO "N" Building Roof Wipes 
J, (Gamma')

CLOS-MU 9JXJV

SV4CIflEM GIIM 
gjr-cUt rIDEL 4216

LOU EJERGY 
1-129 STIAM CT ....  

9POUM1II 
MTCIM~ 83.St

DIUIDED 
- BKD HET CM BY UT.  

M85

8 
23 
23 
48 
4 

3 
13 
e 
Z

DP11/ 
INSo C

a 
28 

20 

5 
4

cWE OUT 9jM

SUCIXLESR auIM 
AJTD-GMI HM~U 4216

MEt # SME 1ZJKf

I 
2 
a 
4 

7 
8

vOvIM 
- 0 r WET CP BY ET.  

A14

74 
77 
U 
61 
7' 
n8 
so 
68 
73 
so 
so

6 
S 
6 
6 
0 
6 
6 
S 
S 
S 
S

MvV 
in lSQ.al

S 
S 
S 
6 
S 
e 
43 
S 
8 
S 
6

86-11-85

SM~IE4 %MEcwII

3 
4 
5

131 
134 
115 
115 
94 

115 
114 
124 
Ill 
116

tEDIME EJERG 

EFFICWCY
82 

14% CO. 143

I37pt-RO-1 -Nc-, !'I M ,ý -, 
k-



ARCO Wipes of H Building, Rooms 106, 111, and 101 •- (Gamma) 6-8-85 
Isotherm Lab H-106 

1. North doorway floor (inside) 

2. Floor between stills 1 and 2 

3. Floor between stills 2 and 3 

4. Floor between stills 3 and 4 

5. Floor in front of big west still 

6. West Lab bench top 

7. South lab bench top 

Room H-101 

1. East Doorway floor (Inside 

2. West doorway (inside) 

3. Floor in center of room 

Catalyst Lab H-111 

1. South Doorway floor (inside) 

2. West Lab bench top 

3. West Aisle floor 

4. South Hood 

5. Central aisle floor 

6. East aisle and doorway floor 

7. Central aisle lab bench top



- 8wwv E ICcPH

ARCO Wipes of H Building 
Rooms 106, 111, and 101 
6-8-85 J.. (Gamma)-

1-129 5TAM CTr...  

OTFICIOCY 83.

DMv 
i~e SQ.CM

e 
6

SACI-MXLfW CHICAGO 
M(T-UME fIIO43. 4216

SMEI SM COMTf

I 
2 
3

LOW~ EUM~ 
1-12 STAN= CT ....  

SA0040"123 
EUTIC!DPCY 831sý

DIVI~DE 
- S aME i~CPH BY ET.  

.835

i17 
113 
M6

6 
6 
6

BUILDRIC VIFES 
CATALYST LAB 

Rom W-1ll

CLOSE-4M SIMC

QUT-eM "MEL 4216

SME I SME Mw~

1 
2

I-128 S1UCM CT....  

BRicMc In.

- 90a IET CPM

121 
140 
186 
116 
13, 
127 
124

DPADED 
By GT.

I 

2

Mvpt 
In6 SUN

1 

26 
26 

2

MUMZI WIPE5 
I9JTHMI US 

11-186

3MPE IswuCM1f

2 
3 

7

11% 

121 

106 
115 
128

DIVILDE 
BY EIT.  

.835

6 
6 
e 
e 
0 
S 
6

BUILDIrC WIPES 

en1 11-11

wpt 
IN SQ.al

0 
I 
6

E-aff SIREY 

%CI-KJCLLr4Z CHICAGO 
WTO-QM tMEL 42%
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ARCO Petroleum Products 
Harvey Technical Center 
400 East Sibley Boulevard 
Harvey, Illinois 60426 

NRC License # 12-00140-04 

Attachment D "N" Building Analysis 

Contents 

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

2. Tracer Lab Rewipes After Decontamination • (Beta) 2 Pages 

3. Tracer Lab Wipes J-(Gamma) 9 pages 

4. Counting Room Wipes - (Gamma) 3 pages 

5. Sketches of Tracer Lab and Counting Room 2 pages 

6. ARCO Darkroom Wipes • (Beta) 2 pages 

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

8. Sketch of Darkroom 

9. Office, Bathroom, and Locker Room Wipes 2 pages 

10. Office, Bathroom, and Locker Room Wipes ý-(Gamma) 5 pages 

11. Sketch of Office, Bathroom, and Locker Room 

12. Hot Cell Lab and Doorway Wipes P (Beta) 5 pages 

13. Hot Cell Lab Wipes 4-(Gamma) 8 pages 

14. Doorway Wipes J- (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 (-(Gamma) 2 pages 

18. Cave Wipes p (Beta) 2 pages 

19. Cave Rewipes p (Beta) 2 pages 

20. Cave Wipes e.(Gamma) 4 pages 

21. Cave Rewipes 4. (Gamma) 2 pages 

22. Sketch of Cave O{.NO. 7 9 4 9 5



KEY 

Tracer Lab Wipes P (_Beta) 
7-1-85 

Counting Room Wipes P (Beta) 

1. H3 Standard 

2. C14 Standard 

3. H3 0 Standard 2 
4. Background 

WIPES 

1. Old Fume Hood Floor 

2. Old Case A Floor 

3. Case B Tope three shelves 

4. Case B Middle two shelves 

5. Case B Bottom two shelves 

6. Case C Top three shelves 

7. Case C Middle two shelves 

8. Case C Bottom two shelves 

9. Floor wipe #9 

10. Floor Wipe #10

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

21.  

22.  
23.  
24.  

25.  
26.  

-27.

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 

Floor wipe #26 

Floor wipe #27 

• Floor, Wipe #28 

Fl oot Wi pe # 29



30. Floor Wipe #30 
31. " " #31 

32. " " #32 

33. Concrete Floor wipe #33 

34. Floor wipe #34 

35. " " #35 
36. Old fume hood wipe #36 

37. Floor wipe #37 

38. Floor wipe #38 

39. Old Lab Bench wipe #39 
40. Floor wipe #40 

41. Floor wipe #41 

42. Concrete Floor wipe #42 

43. Floor wipe #43 

44. " " #44 

45. " i #45 

46. " " #46 

47. " " #47 

48. " " #48 

49. " " #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 

57. " " #57 

58. " " #58 

59. " #59 

60. Concrete Floor wipe #60 

61. Floor wipe #61 

62; Floor wipe #62 

63. Floor,:wipe #63 

,64. Floor wipe #64 

65. Concrete Floor wipe #65 

66. Section A Bench Top 

67. . " " Sink 

68. H ' Silver shelf 
69., Cabinet under Section A sink 
70. Section A 2nd set of drawers



SE71.  

72.  

73.  

74.  

75.  

76.  

77.  

78.  

79.  

80.  

81.  

82.  

83.  

84.  

85.

under old sink

Northwest wall where chipped away 

Northwest hood exposed pipes 

Shelf under west window 

West Wall Heater

COUNTING ROOM 

91. Floor wipe 

9 2 . " I 

93 . "4 It 

94 . " I 

95. " "

Sectio 

Sectic 

Floor 

Floor 

Floor 

Floor 

Flbor 

Shelf 

Floor 

Floor 

Floor 

Floor 

Floor 

Shelf

#1 

#2 

#3 

#4 

#5

in A Lab Bench wipe #6 

)n B Lab Bench wipe #7 

wipe #8 

wipe #9 

wipe #10 

wipe #11 

wipe #12 

under south window wipe #11 

wipe #14 

wipe #15 

wipe #16 

wipe #17 

wipe #18 

under west window wipe #19

3

.ction B Bench Top 
it U Silver Shelf 
"I of Bottom Black Shelf 
"i If Middle Black Shelf 
"I "1 Top Black Shelf 

.ction C Bottom Black Shelf 

" Middle Black Shelf 

"Top Black Shelf 

st Wall where chipped away

Se 

Ea
East Exposed pipes 

Middle Lab Bench, cement floor

96.  

97.  

98.  

99.  

100.  

101.  

102.  

103.  

104.  

105.  

1Q6.  
107.  

108.  

109.



"Efficiency Check"

PROGRAM 
-EGION A 
.EGION B 
REGION C 
TIME=

12
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

1.00 1= .000 QIP=SIE

LCR= 
LCR= 
LCR=

0 
- 0 

0

BKG= 
BKG= 
B kG=

. (C00 

.00 

.00

21/05/85 
X 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

TIME CPMA/K %DEV 
1.00 16979.0 1.53

CPMB/K %DEV CPMC/K %DEV SIE SIS FLAGS 
35.00 33.6 17040.0 1.53 592. 12.145

H= o s÷,..,g -,=

.I97' ,e,, 
'1l7•'o 4.'

0

/

)

ewocFo. 7 949 9

P# 
12

S# 
1

10:28 
.0 
.0 
.0

MIN 
2

o,- /

=

of% "1-3- 's,

E 9#-c;aA •y



PROGRA)M #= 
R' TON A: 
RLu.ION B: 
REGION C: 
TI 11E= 1.00

4. #, e% % - ft

Tracer Lab Wipes P (Beta) 
Counting Room Wipes p (Beta) 

12 
LL-UL= 0)- 12 LCR= 
LL-UL= 12- 156 LCR= 
LL-UL= 0-2000 LCR= 

[:= 1.-000 OIP=SIE

0 
0 
0

Bk.G= 

BIK. =

* Cici 

- 00

1 9/(:J/5/a 
% 2 SIGMA= 
% 2 SIGMA~= 
7. 2 SIGMA=

TIME 
1.00J 
1.-00 

1.00 
1 .00 

1.-00 

1.00 
1.00 
1. 00 
1.00 
1. 00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 

1.00 
1.00

CPM.A/K XDEV 
'183.00 14.7 
6333.00 10.9 
*264.00 12.3~ 
-195-.00 14.3 
- 146. 00 16.4 
-166. 00 15.4 
*127.00 17.7 
75.00 23.0 

'93.00 20.7 
-118.00 18.4 

4208.00 13.8 
.135.OQ 17.2 
81.00 22.2 

11100.00 20.0 
61.00 22.2 
73.00 23.4 
*83.00 21.9 
76.00 22.9 
74.00 23.2 
54.00 27.2

2 21 1.00 73. 00'23. 4 
2 22 1.00 -94.00 20.6 
2 23 1.00 71.00 23.7 
2 24 1..00 65.00 24.8 
2 25 1.00 -94.00 20.6 
2 26. 1.00 '92.00 20.8 
2 27 1.00 '95.00 20.5 
2 28 1.00 80.00 22.3 
2 29 1.00 -9-3.00 20.7 
2 -30 1.00 -77.00.22.7

1-.00 
.1.00 
.1.00.  
*1.00 
1.00 
1.00 
1..00 
1 00 
1.00 
1.00

38.00 32.4 
68.00 24.2 

-72.00 23.5 
59.00 26.0 
67.00 24.4 
5 1. 00.28.0' 
66.00 24..64

-0924-100 2 
54.00 27.'2' 
ý66i0 24.6

41 1..00 .79,00 22.5 
42 1.00 81t.00 22i.2.  
43 1.00 '63.'00 25.2 
.44 .00 79.PQ .!2ý..5 
.45-, ;.'.1;00 *r.0210*

CPME'/K %DEV 
32. 00 35.3 
55.00 26.9 
20.00 44.7 
44.00 30.1 
22.00 42.6 
34.00 34.3 
32.00 35.3 
21.00 43.6 
17.00 48.5 
20.00 44.7 

20.00 44.7 
26.00 39.2 
25.00 40.0 
30-.00 36.5 
21.00 43.6 
27.00 38.4 
32.00 35.3 
43.00 30.5 
15.00 51.6 
22.00 42.6

15.00 
22.00 
27.00 
19.00 
26.00 
25.00 
21.00 
16.00 
11.*00 
-25.00

51.6 
42.6 
38. 4 
45. 8 
39.2 
40.0 
43.6 
50.0 
60.3 
40.0

24.-00 40.8 
17.00 48.5 
20.00 44.7 
20.00 44.7 
17'.00 48'.5 
26.00.39.2 
26.00..39.2 
20.00 44.7 
31.00 35.9 
..23.00 41.7

CPMC/ K 
236.00 
406. 00 
304.00 
254.00 
181 . 00 
227.00 
181.00 
1 16. 00 
127.00 
161. 00 

244.00 
185. 00 
132.00 
154.00 
122.00 
129.00 
133.00 
135.00 
110.00 
99.00

98.00 
137.00 
1 16. 00 
104.00 
135.00 
140.00 
137.00 
119.00 
123.00 
122.00

%DEV -SIE 
12.9 495.  
9.93 430.  
11.4 572.  
12.5 368.  
14.8 536.  
13.2 497.  
14.8 530.  
18.5 593.  
17.7 554.  
15.7 461.  

12.8G 348.  
14.7 570.  

17.4 524.  
16.1 520.  
18G.1 485.  
17.6 557.  
17.3 491.  
17.2 545.  
19.0 511.  
20.1 520.

20.2 
17.0 
18.5 
19.6 
17.2 
16.9 
17.0 
18. 3 
18.0 
18. 1

73.00 23.4 
103.00 19.7 
116.00 18.5 
105.00 19.5 
107.00 19.3 
-96.00 20.4 
107.00 19.3.  
127.00.17.7 
103.00 19.7 
103.00 19.7

'15.00 51.6 109.00 
17.00 48.5 129.00 
18.00 47.1 97.00 
19.00 45. d. 114.00 
-1'9b'00 45.8 127.00 
127.'00 Z8.4- 124.00

19. 1 
17.6 
20.3 
18.7 
17.7 
17.9

475.  
459.' 
508.' 
560.  
564.  
520.  
572.  
508.  
4.86.  
566.  

381.  
428.  
605.  
557.  
515.  
511.  
547.  
565.  
453.  
513.  

499.  
599.  
577.  
567.  
558.  
545.

SIS FLAGS 
7. ,26o 
8.583 
7.519 
10.702 
8.405 
9.045 

10.009 
6.913 
7.917 
83.569 

6.521 
10. 488 
9.905 

10.8E71 
6.629 
8.737 
9. 148 
11.544 
7. 169 
6.618

7.e958 
9.188e 
8. 329' 

10.729 
11. 850 
-9.651 
12.571 
12. 1833 
6. 000 
11. 848 

8.760 
9.555 
11. 008 
10. 4 13 
1 1.634 
10.074 
9.206 

10. 621 
12.660 
10.226 

10.430 
10.583 
10. 708 
12. 180 
10.426 
11. 089

7- i-� P( 142,)

13::4 
. 0 

*0

P'# 

12 
12 
12 
12 
12 
12 
12 

12 
12 

12 
12 
12 
[2 
..2 

.2.

1 

4 

6 
7 
8 
9 

12 
13 
14 
15 
16 
17 
18 
19 
20.

MIN 

4 
6 

10 
12 
14 
16 
18 
20 

22 
24 
26 
26 
30) 

32 

33 
35 
37 
39 

41 
43 
45 
47 
49 
5.1 
53 
55 
57 
59 

61 
63 
65 
67 
69 
71 
73 
75 
77 
79

831 
63 
85 
87 

91

32 
33 

35 
36 

3e..  
39 
40

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2



47 
48 
49 
50

12 51 
12 52 
12 53 
12 54 
12 55 
12 56.  
12 57 
12 58 
12 59 
12 60 

12 61 
12 62 
12 63.  
12 64 
12 65 
12 66 
1 67 
1~ 68 
12 69 
12 70 

12 71 
12 72 
12 73 
12 74' 
12 75 
12 76.  
12. 77 
12 78 
12 .79.  

'12 80.

TIME 
1.00 
1.00 
1 .00 

1.00 

1-.00 
1.00 
1.00 
1. 00 
1 00 
1.00 
1.00 
1.00 
1.00" 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
19. 00 
1.00 
1.00 

1.00ý 
.1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.*00" 

.1 .00

CPMA /K5 
67. 00 
49.00 
38. 00 
45.00 

-43.00 
75.00 
59.00 
57.00 
65.00 
56.00 
61.00 
54.00 
72.00 
69.00 

81 ý 00 
69.00 
.55.00 
66.00 

'67.00 
-66.'00 
.70.00 
67.00 
69.00 
44.00 

36.00 
40.00 
28.00 
26.00 
47.00 

o84.00 
*e5.00 
41.'00 
67.00 
5.4.00

7.DEV 
24.4 
28.5 
32. 4 
29.8 

30.5 
23. 0 
26.0 
26.4 
24.8E 
26.7 
25.6 
27.2 
23.5 
24.0 

22.2 
24.0 
26.9 
24.6 
21.4 
24.6' 
23.9 
24.4 
24.0 
30.1 

33. 3 

37.6 
39.2 
29.1 
21.8 
21.6 
31.2 
24.4, 
.27.P2

12 81 10.'0 49.00 28..5 
12 82 1.00 - 74. 00 232 
12 83 :1.00. '73.00 23.4 
12,. 84 -1.00-ý 70.*00 23.1.9 

12- ...- 91 imi0.09 `,A74.00 23.2 

12. 902- 1.bO0 .'46. 00 29. 4 
12 9ý3 .1-'ý:0 tS'00 32.4 
12 94 .l --'OO ,52. 00 27.7 
1 95 1.0.0 62.,00 25.4 
12.... .96* 100 74i.00 23.2 

12. -9*4~~~6.025.0 

~00.29.8 

4, -1 l 4...l -

CPMB /5 
26.00 
28. 00 
21.00 
21.00 

34.00 
16.00 
24.00 
15.00 
16.00 
22.00 
20.00 
22.00 
19.00 
12.00 

21.00 
23.00 
23.00 
23.00 
16.00 
18.00 
19.00 

-19.00 
27.00 
18.00

%DEV 
39.2 
37.8 
43.6 
43.6 

34.3 
50.0 
40.8e 
51.6 
50.0 
42.6 
44.7 
42.6 
45.6 
57.7 

43.6 
41.7 
41.7 
41.7 
50.0 
47. 1 
45.8 
45.8 
38.~4 
.47. 1

17.00-48.5 
27.00 383.4 
22.00 42.6 
23.00 41.7 
16.00 :50.0 
24. 00 40. 8 
30.00 36.5 
19.00 45.8 
26.00 39.2 
24. 00.40..8 

20.00 44.  
.26.00 39.12 
29.00 37.1 
20.00 44.7
11-.00 6 0'", 

28.00 37.8 
15. 00 51. 6 
21.00 43.6 
20.-00 44.7 
21. 00 43.6 
;21..00 43.6 
22.00 42.6 
.18.00 -47*.1 

.:22'e00 42.6 
:"22.'00 42.6

CPMC /P
118.00 
92.00 
78.00 
81. 00 

98.00 
107.00 
97.00 
89.00 
94.00 
93.00 
98.00 

100.00 
1 10. 00 
97.00 

118.00 
111.00 
95.00 
98.00 

117.00 
105.00 
114.00 
.108.00 
125.00 
62.00.  

77.00 
85.'00 
67.00 
57.00 
82.00 

125.00 
130.00 
75.00 

117.00 
96.00

/.DEV 

20.8 
22.6 

20.2 
19.3.  
20.3.  
2,1.2 
20.6 
20.7 
20.2 
20J.0 
19.0 
20.3

SIE 
532.  

528.  
492.  

575.  
538.  
500.  
535.  
532.  
544.  
544.  
492.  
516.

18.4 565.  
18. 9 524.  
20.5 .533.  
20.2 510.  
18E. 4 504.  
19.5 577.  
18.7 603.  
19.2 640.  
17.8 602.  
22.0 533.

22.7 
21.6 
24.4 
26.4 
22.0 
17.6 
17.5 
23.0 
18.4 
20.4

625.  
636.  
658.  
638.  
603.  
612.  
612.  
604.  
557.  
528.

93.00 20.7 624.  
129.00 17.6 542.  
126.00 17.8 606.  
112.00 18.9 606.  
.104.00 19.6 608.

92.00 
75.00 
83.00 
92.00 

105.00 
115.00 
112.00 
96.00 
e9.00o 
6 1.00

20.8 
23.0 
21.9 
20. e 
19.5 
18e.6 
18.9 
20.4 
21.2 
22.2

614.  
560.  
492.  
586.  
616.  
645.  
615.  
587.  
615.  
602.

S's 
10.674 
11. 200 
9.800 

12. 187 

10.909 
10.8E92 
10.065 
8.597 
8.753 

11.284 
10. 997 
9.740 
9.297 

11.311 

10.990 
11. 687 
11.829 
10. 388 
11. 573 
11. 826 
11.814 
13.012 
11. 110 
13.395 

14. 063 
11. 619 
8.662 

10.252 
13.551 
11. 479 
11. 800 
10.362 
11.634 
12.463

12. 392 
10. 307 
10.645 
11. 814 
10.701 

10. 416 
10.500 
11.528 
12.622 

.11. 102 
12.421 
e.645 

12.364 
10.8e52 
7.869

FLA~GS MIN 
.93 
9=5 
97 
98 

101 
1 03 
105 
106 
108 
110.  
112 
114
116 
116 

120 
122 
124 
126 
128 
130 
132 
134 
136 
138 

140 
142 
144 
146 
148 
150 
152 
154 
156 
158

160 
162 
164 
166.  
168

170 
172 
174 
176 
178 
18E0 
1832 
184 
186 
188



CPMA/K %DEV 
62.00 25.4 
56.00 26.7 
57.00 26.4 
44.00 30.1 
56.00 26.7 
65.00 24.8 
52.00 27.7 
71.00 23.7

CPMB/K 
16.00 
17.00 
18.00 
21.00 
22.00 
25.00 
16.00 
21.00

%DEV 
50.0 
48.5 
47. 1 
43.6 
42.6 
40.0 
50.0 
43.6

CPMC/K 
100.00 

94.00 
99.00 
82.00 
94.00 

106. O0 
83.00 

110.00

%DEV 
20.0 
20.6 
20.1 
22.0 
20.6 
19.4 
21.9 
19.0

SIE 
560.  
575.  
612.  
583.  
593.  
601.  
568.  
609.

SIS FLAGS 
10.450 
13.586 
10.133 
12.231 
8.325 

10.824 
11.822 
11.741

JýI -e.

P# 
12 
12 
12 
12 
12 
12 
12 
12

S# 
102 
103 
104 
105 
106 
107 
108 
1039

TIME 
1.00 
1.00 
1.00 
1.00 
1 00 
1.00 
1.00 
1.00'

MIN 
192 
194 
196 
198 
200 
202 
204 
206



Tracer Lab rewipes 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 3H limit of 200 dpm/100 cm2 is exceeded.  

Rewipes of Hot Spots >111 cpm

Old Fume Hood Floor wipe #1 
Asbestos insulation wipe #1A 

Old Case A Floor wipe #2

Case B top 

Case C Top 

Floor Wipe

Shelf 

shelf 

#10

7. Floor wipe #11 

8. Floor wipe #12 (Floor vault) 
9. Floor vault cover 

10. Background 

Case B bottom four shelves remove

REMEDY 
Radiac Wash 

Radiac Wash 

Piece of plistic removed 
and disposed of, Radiac 
wash as rad waste 

Radiac wash w/SOS Pad 

Radiac Wash w/SOS Pad 

Tiles pulled out and 
disposed of as rad waste 
Radiac wash w/SOS Pad 

Tiles pulled out and 
disposed of as rad waste 
w/SOS pad'" 

Wash w/sos pad 

Radiac wash w/SOS pad

d and disposed of as rad waste.

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

.*; NO. .7 .. 9 -.  

S~i~L~.7949 5

1.  

2.  

3.  

4.  

5.  

6.



Tr'.c &Ci~t 0

PROGRAM #= 
REGION A: 
REGION-B: 
REGION C: 
TIME= 1.00

P # 
12 
12 
12 
12 
12 

12 
12 
12

1 
2 
3 
4 
5 
6 
7 
a 
9 
10

*TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.*00 
1.00 
1.00
1 , 00 

-1.: 00

12 
LL-UL= 0- 12 
LL-~UL= 12- 156 
LL-UL= 0-2000 
'K- 1.000 dIP=SIE-

*CPMA/IK %DEY 
.43.00 30.5 
36.00 33.3 
26.00 39.2 
23.00 41.7 
27. 00. 38. 4 
42.00 30.8e 
32.00 35.3 
..24.00 .40.8 

*5232.00 13.1' 
15.00 51.6'

LCR= 
LCR= 
LCR=

CPMB./1 
22.00 
24.00 
17.00 
23.00 
14.00 
23. 00 
29.00 
19.00 

.104.00 
26.0.0

-lotr Vow 1+ ;.a a pose 0+ ~ W LS eHAw~

I Si

7.0 -V.4

A P w es

14: 10 
-0 
.0 
.0 

FLAGS

0 
0 
0

%/DEV 
.42.6 
40.8 
'48. 5 
.41.7 
53.4 
41.7 
37. 1 
45.8 
19.6 
39.2

EIKG= 
BKG= 
81(6=

CPMC/K 
84.00 
78.00 
65.00 
56.00 
57.00 
89.00o 
8ý1.00 
61.00 
356.00 
57.00

.00 

.00 

.00

%DEV 
21.8 
22.6 
.24.8 
26.7 
.26.4 
21.2 
2i2. 2 
25.6 
10.6 
26.4

21 

72 
7. 2

SIE 
612.  
564.  
601.  
620.  
603.  
526..  
539.  
597.  
488.  
655.

/05/835 
S IGMA
S IGMA= 
SIGMA= 

S's 
12.836 
11.762 
8.652 
12.200 
12.629 
11.81e 
q.553 

11. 133 
13. 480 
9.029

MIN 

4 
6 

10 
12 
14 
16 
18 
20



Tracer Lab Wipes J (Gamma) 
7-2-85 

1. Old Fume Hood Floor 

2. Old Case A Floor 

3. Case B Tope three shelves 

4. Case B Middle two shelves 

5. Case B Bottom two shelves 

6. Case C Top three shelves 

7. Case C Middle two shelves 

8. Case C Bottom two shelves 

9. Floor wipe #9 

10. Floor Wipe #10 

11. Floor wipe #11 

12. Floor Wipe #12 and Floor vault 

13. Concrete Pigs 

14. Floor wipe #14 

15. Floor Wipe #15 

16. Floor wipe #16 

17. Floor wipe #17 

18. Floor Wipe #18 

19. Floor wipe #19 

20. Floor wipe #20 

21. Floor wipe #21 

22. Floor wipe #22 

23. Floor wipe #23 

24. Radioactive Materials Disposal sink 

25. Floor wipe #25 
26. Floor wipe #26 

27. Floor wipe #27 

. 28. Floor Wipe #28 

29. Floor Wipe #29 

* ,



30. Floor Wipe #30 

31. o " #31 

32. " " #32 

33. Concrete Floor wipe #33 

34. Floor wipe #34 
35. " " #35 

36. Old fume hood wipe #36 

37. Floor wipe #37 

38. Floor wipe #38 

39. Old Lab Bench wipe #39 

40. Floor wipe #40 

41. Floor wipe #41 

42. Concrete Floor wipe #42 

43. Floor wipe #43 

44. t " #44 

45. It #45 

46. I " #46 

47. o " #47 

48. " i #48 

49. to " #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 

"57. #57 

58. ~¶ '#58 

60. Co ýr•t oor wipe #60 

~ A~%pe' f63 ' 

65..665 ivcrete '1&r %We #65 
LCt-....  

elf



71. Section B Bench Top 

72. " Silver Shelf 

73. " Bottom Black Shelf 

74. " Middle Black Shelf 

75. " Top Black Shelf 

76. Section C Bottom Black Shelf 

77. of Middle Black Shelf 

78. o " 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

5ONTROLNO. .



A7-O2-85 
ARCO Tracer Lab Wipes 4-(Gamma) 

7-2-85 

cLOSE-OUT SURVEY 
LOW ENERGY 

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 122 

EFFICIENCY 83.5% 

DIVIDED DPM/ 
SAMPLE # SAMPLE COUNT - BKGD = NET CPM BY EFF. = 180 SQCM 

.835 
----------------------------------------------------------------------------

1 130 8 10 
2 143 21 1 
3 120 0 0 
4 113 0 0 
5 151 29 35 
6 130 8 10 
7 157 38 12 
8 156 34 41 
9 120 0 0 

16 124 2 2 
11 143 21 25 
12 1018 22 
13 143 2125 
14 154 32 38 
15 140 18 22 
16 139 17 20 
17 162 40 48 18 111 0 e 
19 127 5 6 
20 134 12 14 
21 138 16 19 
22 133 11 13 
23 133 11 13 
24 125 3 4 
25 138 16 19 
26 127 5 6 
27 134 12 14 
28 105 0 6 
29 116 6 0 
S138 8 16 
31 126 4 5 
32 133 11 13 
33 159 37 44 
,34 14? 27 32 

36 .145 23 28 
37 124 2 2 
30 140 18 22 
39 133 11 .13 

44113 0 
137 15 18 

:137 15 18 

45 1!9 27 32 

46 1.27 5 6



48P 
49 
510 
51 
5 2 
53 
54 
55 
5.6 

37 

59 
.69 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
79 
'9 
so 

91 
92 
93 
84 
e5

146 
140 
164 
140 
154 
174 
127 
126 
155 
157 
'55 
125 
136 
121 
144 
145 
135 
139 
171 
147 
136 
136 
146 
119 
144 
118 
119 
136 
119 
137 
135 
138 
147 
148 
162 
119 
149 
120

4 2 

18 

32 
52 

5 
4 

33 
35 
33 

3 
14 

0 

23 
13 
17 
49 
25 

8 
14 
24 

6 

14 
8 

15 
13 
16 
25 
2-6 
66 
6 

27 
6

50 

38 
622 

42 

40 
42 

17 
0 

26 
28 
1& 
20 
59 
30 
10 
17 
29 

0 
26 

0 
8 

17 
8 

18 
16 
19 
30 
31 
72 
e 

32 
8



Tracer Lab Wipes 4k (Gamma) 
7-2-85

07-10-85 
ARCO 

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 39 
EFFICIENCY 71% (0.71)

SAMPLE # SAMPLE COUNT

3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
26 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

36 
37 
,39

- BKGD = NET CPM

34 
26 
33 
26 
33 
30 
41 
27 
32 
24 
23 
34 
28 
30 
20 
26 
29 
37 
29 
26 
26 
37 
27 
32 
21 
34 
23 
39 
35 
35 
33 
24 
41 
33 
23 
39 
34 
.32 
31

DIVIDED 
BY EFF.  

.71

DPH/ 
= 100 SQ.Cm

0 
8 
8 
8 
8 

0 
8 

0 
0 
0 

0 
8 

0 
9 
0 
0 
S 
8 
8 
e 
e 
e 
S 
8 
0 
2 
8 
6 
S 
e 
a 
S

0 
8 
0 

3 
0 

0 
0 
0 

8 
0 0 
0 
0 
0 
0 

8 
a 

0 
0 

S 
0 
8 
8 
0 
0 
0 
S 

0 
e 
8 
S 

0

------------------------------------------------------------- ------------------



4I0 

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 
74 
75 
76 
77 
78 
79 
Be 
81 
82 
83 
84 
85

�n�&F�o. �, 94

42 
42 

25 

28 
18 
29 
24 
28 
40 
26 
32 
28 
21 
26 
29 
25 
28 
42 
33 
43 
22 

34 
31 
45 
33 
36 
28 
30 
37 
39 
43 
36 
36 
23 
25 
37 
20 
27 
36 
44 
35 
34 
21 
37 
17

0 
3 
3 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

4 
3 
8 

4 
0 
0 

8 

6 
8 
0 
0 
0 
0 
0 
4 
0 
0 
S 
0 
e 
0 
0 
8 

5 
S 
0 
0 

0

0 
4 
4 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
8 
0 
0 
0 
4 
0 
6 
0 
0 
0 
8 

0 
0 
8 
8 

7 
0 
6 

0 
0 
0 
0 
0 
0 
8 
0 
7.  
8 
0 
0 
S 
8



Tracer Lab Wipes (Gamma) 
7-2-85 

67-10-85 

ARCO 

CLOSE-OUT SURVEY 
HIGH ENERGY 

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 36 

EFFICIENCY 29% (0.29) 

DIVIDED DPM/ SAMPLE # SAMPLE COUNT - BKGD - NET CPM BY EFF. 100 SQ.CM 
.29 

----------------------------------------------------------------------------
1 35 0 0 
2 40 4 14 
3 35 0 0 
4 35 0 0 
5 29 6 0 
6 40 4 14 
7 28 0 0 
8 33 8 0 
9 31 0 0 

10 41 5 17 
11 32 0 0 
12 34 0 0 
13 33 0 0 
14 45 9 31 
15 28 0 0 
16 29 0 0 
17 35 0 a 
18 32 0 0 
19 43 7 24 
20 28 0 0 
21 38 2 7 
22 26 0 0 
23 37 1 3 
24 43 7 24 
25 24 a 0 
26 26 0 0 
27 30 0 0 

.28 39 3 10 
29 29 e e 
30 36 e a 
31 36 8 0 
32 28 0 S 
33 30 0 6 
34 37 1 3 
35 32 0 0 
36 28 e 0 

2?43: 7 24 " /38 .:+ :36 S e 
3-9•.... J2-6•o S- , . ...



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
,51 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
44 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85

37 
32 
49 
34 
26 
26 
47 
38 
24 
47 
23 
48 
37 
38 
44 
38 
39 
29 
45 
34 
37 
41 
33 
38 
31 
33 
41 
33 
26 
21 
25 
34 
35 
38 
40 
36 
42 
35 
22 
"30 
37 
28 
39 
32 
29

"4

1 
0 

13 
0 
0 
0 

11 

0 
11 
0 
4 
1 
2 

8 
2 

3 
8 
9 
8 
1 

2 
8 

0 
5 
0 

0 
2 

4 
8 
6 

0 
0 
6 
1 
0 
3 
S 
8

3 
0 

45 
.0 
0 
0 

38 
7 
0 

38 
00 

14 
3 
7 

28 
/ 

10 
0 

31 
a 

17 
0 
7 
0 
0 

17 
0 
0 
0 
0 
0 
0 
7 

14 
0 

21 
B 
8 
0 
3 
6 

18 
e 
0



Counting Room Wipes

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

*10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.

Floor wipe #1 
"o #2 

"o #3 

"~ " #4 

" " #5 

Section A Lab Bench Wipe #6 

Section B Lab Bench Wipe #7 

Floor wipe #8 

Floor wipe #9 

Floor wipe #10 

Floor wipe #11 

Floor wipe #12 

Shelf under South window wipe #1 

Floor wipe #14 

Floor wipe #15 

Floor wipe #16 

Floor wipe #17 

Floor wipe #18 

Shelf Under west window wipe #19

3

S(Gamma)



07-02-85 
'ýRCO 

CLOSE-OUT SURVEY

Counting Room Wipes J, (Ganma)

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

SAMPLE # SAMPLE COUNT

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
18 
19

- BKGD = NET CPM

122 
114 
119 
108 
100 
133 
139 
168 
134 
138 
140 
120 
153 
122 
120 
130 
132 
124 
147

DIVIDED 
BY EFF.  

.835

DPM/ 
18e SQCM

0 
0 
0 
0 
0 
0 
0 

25 
0 
0 
8 
0 

10 
0 
0 
0 
0 
0 
4

S 
0 
0 
0 
0 
B

30 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
5

0-;~,~

*'*' e' 43



COUNTING ROOM07-10-85 
ARCO

"LOSE OUT SURVEY 

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

SAMPLE N SAMPLE COUNT

MEDIUM ENERGY 
1-129 STANDARD 
BACKGROUND 
EFFICIENCY

- BKGD - NET CPM
DIVIDED 

BY EFF.  
.71

CT ... ....  
44 

71% (0.71) 

OPM/ 
100 SQ.CM

1 

3 
4 
5 
6 

7 
8 
9 

14 
11 
12 
13 

14 
15 
16 

17 
18 
19 

d7-10-85 
ARCO

38 
33 
46 
39 
25 
39 
33 
24 
35 
30 
33 
41 
40 
50 
5 n 
27 

30 
24 
37

0 
0 

0 
0 
0 
8 
0 
8 

0 

6 
8 
0 
0 
8 
0

COUNTING ROOM

CLOSE-OUT SURVEY 

SAHCI-NUCLEAR CHIC 
AUTO-GAMMA MODEL 

5AMPLE # SAMPLE COUNT

1 
2 

3 
4 
5 
6 
7 
8 
9 

18 

11 
12 
13 
14 
15 
16 
17 
18 
19

44 
50 
52 
49 
50 
40 
40 
42 
49 
28 
42 
38 
41 
49 
47 
48 
37 
35 
56

HIGH ENERGY 
1-129 STANDARD 
BACKGROUND 
EFFICIENCY 29%

DIVIDED 
- BKGD a NET CPM BY EFF.  

.29

12 
18 
20 
17 
is 
18 

8 

10 
17 
6 
16 

6 
9 

17 
15 
16 

3 
24

CT .......  
32 

(0.29)

DPM/ 
* 10 SQ.CM

41 
62 
69 
5, 
62 
29 
26 
34 
59 

e 
34 
21 
31 
59 
52 
55 
17 
1O 
93

0 
S 
3 
6 
o 
e 
0 
6 
o 
e 
S 
6 
6 
8 

11 
o 
S 
0 
0
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ARCO DARKROOM WIPES 3 (Beta) 
6-19-85 

Packard Tricarb 4530 

KEY 

1. H3 0 standard 41,880 dpm on 6-17-85 

2 

2. Background 

3. Wipe 1B - Darkroom Shelf 

4. Wipe 2B - Darkroom shelf 

5. Wipe 3B - Darkroom Countertop 

6. Wipe 4B - " Countertop 

7. Wipe 5B - " Sink 

8. Wipe 6B - Drawers 

9. Wipe 7B Cabinet under sink 

10. Wipe 8B Floor in front of door 

11. Wipe 9B Floor away from door 

12. Wipe lOB West wall 

13.1. Wipe 11B North wall 

14. Wipe 12B East Wall 

15. Wipe 13B South Wall 

16. Wipe 14B Door inside and outside.

0WROLNo. 7 9495



p 64(Ii/s 
<fST~o

PROGRAM #= 12 
REGION A: LL-UL= 0- 12 
REGION B: LL-UL= 12- 156 
REGION C: LL-UL= 0-2000 
TIME= 1.00 K= 1.000 QIP=SIE

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12

S# 
1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00

CPMA/K 
17779.0 

16.00 
55.00 
25.00 
27.00 
41.00 
25.00 
28.00 
37.00 
36.00 

28.00 
40.00 
32.00 
29.00 
33.00 
25.00

%DEV 
1.50 
50.0 
26.9 
40.0 
38.4 

31.2 
40.0 
37.8 
32.8 
33.3 

37.8 
31.6 
35.3 
37.1 
34.8 
40.0

LCR= 
LCR= 
LCR=

CPMB/K 
37.00 
21.00 
23.00 
25.00 
21.00 
16.00 
21.00 
19.00 
23.00 
23.00 

24.00 
24.00 
23.00 
31.00 
15.00 
24.00

0 
0 
0

%DEV 
32.8 
43.6 
41.7 
40.0 
43.6 
50.0 
43.6 
45.8 
41.7 
41.7 

40.8 
40.8 
41.7 
35.9 
51.6 
40.8

BKG= 
BKG= 
BKG=

C-PMC/K 
17841.0 

58.00 
106.00 
69.00 
59.00 
77.00 
62.00 
63.00 

.71.00 
80.00 

83.00 
84.00 
64.00 
73.00 
69.00 
70' 00

. 00 

. 00 

.O00

%DEV 
1.50 
26.2 
19.4 
24.0 
26.0 
22.7 
25.4 
25.2 

23.7 
22.3 

21.9 
21.8 
25.0 
23.4 
24.0 
23.9

07/05/85 
% 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

SIE 
591.  
652.  
617.  
609.  
613.  
605.  
595.  
451.  
450.  
586.  

572.  
560.  
570.  
536.  
543.  
532.

13:12 
.0 
.0 
.0

SIS FLAGS 
11.977 
8.100 

13.811 
11.815 
9.143 

13.448 
9.846 
9.422 
9.859 

10.595 

11.143 
10.971 
10.200 
10.080 
11.566 
11.533

POWER FAIL

q4., j e,,,

'WER FAIL

1) o KrOo0•,

MIN 
2 

4 
6 
8 

10 
12 
14 
16 
17 
19

22 
24 
26 
28 
30 
32

jq te w Lo I pf s



ARCO Darkroom wipes G/ (Gamma) 
6-20-85 

KEY 

I. Wipe Iov Darkroom shelf 
2. Wipe 2e Darkroom shelf 
3. Wipe 3Y Darkroom countertop 
4. Wipe 4¥ " 

5. Wipe 5 " Sink 
6. Wipe 6 ' " Drawers 

7. Wipe 72 " Cabinet under sink 
8. Wipe 88 " Floor in front of door 
9. Wipe 96 " Floor away from Door 
10. Wipe l01 " West Wall 
11. Wipe 11d " North Wall 
12. Wipe 12f " East Wall 
13. Wipe 13d- " South Wall 
14. Wipe 14d " Door inside and outside



ARCLOS 

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 

1-129 STANDARD CT .......  
BACKGROUND 111 
EFFICIENCY 83.5%

SAMPLE # SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.8e35

1 116 5 6 
2 189 8 0 
3 117 6 8

DPM/ 
= 100 SQ.CM

40 
35 

0 

16 
16 
16 

0 

0 37

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14

144 
148 

99 
97 

124 
124 
124 
101 
113 
106 
142

33 
29 

0 

0 
13 
13 
13 

0 
2 
0 

31

06-20-85 
ARCO

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

103 
14% (8.14)

SAMPLE # SAMPLE COUNT

1 
2 

3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 
14

- BKGD - NET CPM

79 
71 
89 
71 
86 
82 
69 
74 
73 
81 
96 
79 
77 

101

DIVIDED 
BY EFF.  

.14

DPM/ 
S 100 SQ. CM

0 
0 
0 

0 0 
8 
0 
0 
0 
0 
0 
0 
0

0 

0 
0 
0 
0 
0 
0 0 
0 
0 
8 
8 
0 
0
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Office, Bathroom, 

7-5-85 

1. Office Area 

2. of It 

3. II 

5 II II 

S II II 

6. II I 

.II ag 
8. 11 

oII II 

10. It 

11. Office Area

12.  

13.  

14.  

15.  

16.  

21.  

22.  

23 

24.  

25.  

26.  

31.  

32.  

33.  

34.  

35.  

36.

II

and Locker Room W 

Floor Wipe #1 
"If Wipe #2 

"Wipe #3 

"Wipe #4 

"Wipe #5 

"of Wipe #6 
"11 Wipe #7 
"it Wipe #8 
"if Wipe #9 
"11 Wipe #10 

Floor Wipe #11 
"11 Wipe #12

tipes V (Beta)

"I It Shelf under south window 
"f " Chair 
"1 " Phone 

H3 Std w/wipe 41,780 dpm on 7-3-85 
Efficiency = 18109 cpm 43% 

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 

"of " Floor wipe #2 

"4 41 Floor wipe #3 
" Shower wipe #4 

" Locker wipe #5 

Background



A R (,o Aty<co

PROGRAM #= 12 
REGION A: LL-UL= 0- 12 
REGION B: ,LL-UL= 12- 156 
REGION C: LL-UL=, 0-2000 
TIME= 1.00 K= 1.000 QIP=SIE

f3 ai4vfo~\ + UC ecL k~ om

LCR= 
LCR= 
LCR=

0 
0 
0

BKG= 
BKG= 
BKG=

.00 

.00 

.00

23/05/85 
% 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

P# 
12 
12 
12 
2 

12 
12 
12 
12 
12 
12.

S# 
1 
2 

3 
4 
5 
6 
7 
8 
.9 

10

12 ii 
: 12 12 

12 13 
S..12 :14 
.12 15 
"" 12-. ..1.6

TIME 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.600 

1.00 
1.00, 
1.00.  
1.00" 
1.00

CPMA/K 
53.00 
32.00 
38.00 
36.00 
30.00 
34.00 
34.00 
33.00 
31.00

%DEV 
27.4 
35.3 
32.4 
33.3 
36.5 
34.3 
34.3 
34.8 
35.9

36.00 33. 3 

36.00 t3.3 
36.00 33.3 
36.00 33.3 
32.00 35.3 
22.00 42.6

1.00 16109.0 1.49

S 1.00. 47.00..29.1'..  
1J..00. 37. 00"1 32. 8
1..00 47..00 129. 1 
1. 0 i-=•, , 34.00 34.3 

48.' 

004i.., ,b44. 060o4.,1 

: :.,) .32.001,5.,3 
0.00' 29.-00ý 37.1 

1.00. 29.'00; 37. 1 
. . -.0 , '21.00 43,.6 

. .- ;• . : . .. ;:, '- .

CPMB/K 
22.00 
14.00 
27.00 
26.00 
19.00 
21.00 
19.00 
22.00 
16.00 
25.00

%DEV 
42.6 
53.4 
38.4 
39.2 
45.8 
43.6 
45.8 
42.6 
50.0 
40.0

25.00 40.0 
29.00 37.1 
23.00 41.7 
19.00 45.8 
16.00 50.0 
45.00 29.8 

.2.00 37.1l 
16.00 50.0 
25.00 40.0 
22.00 42.6 
21.90: 43.6 
27.00 , 4ze,4 

25.00 40.0 
19.00 45.S 
22.00 421,6 
26.00 39.2 
12.00 57.7 
26..00 39.2

CPMC/K 
95.00 
63.00 
85.00 
82.00 
74.00 
83.00 
75.00 
74.00 
68.00 
85.00 

79.00 
89.00 
76.00 
66.00 
63.00 

18177.0 

q8.00 
80.00 
86.00 
72.00 

100.00 
97..00

%DEV 
20.5 

25.2 
21.6 
22.0 
23.2 
21.9 
23.0 
23.2 
24.2 
21.6 

22.5 
21.2 
22.9 
24.6 
25.2

1.48 643.  

21.3 511.  
22.3 726.  
21.5 507.  
23.5.557.  
20.0 583.  
20.3 597.

SIE 
544.  
519.  
520.  
476.  
551.  
533.  
504.  
507.  
528.  
509.  

493.  
522.  
567.  
607.  
618.

90.00.21.0 
52, 00 27;7 
70.00 23.9 
67.00 24.4 
53.00 27.4 
68.00 24.2

535.  
567.  
506.  
590.  
615.  
646.

SIS F 
9.920 

11.765 
9.347 

11.114 
12.335 
10.933 
7.511 

11.576 
8.500 
9.726 

12.421 
11.114 
12. 68 
12.565 
-7. 861 
12.694 

11. 298 
10.913 
10.900 
8.667 

14.319 
13.164 

11.270 
10.133 
8.533 

13.067 
14.987 
101 982

LAGS MIN.  
2 
4 
6 
8 

10 
12 
13 
15 
17 
19 

21 
23 
25 

27 
29 
31 

33 
35 
37 
39 
41 
43 

46 

48 
50 
52 
54 
56

13:05 
.0 
.0 
.0

(N ;pe s - jq (8 e4z



Office, Bathroom, 
July 5, 1985

Office Area Fl 

I4 II

44 

II 

I4 

44

11 

It

and Locker Room Wipes ey (Gamma)

loor Wipe #1 

loor Wipe #2 
"I #3 

"4 of #4 

"I #5 

"1 of #6 
" " #7 

" "I #8 
" I #9 
" " #10

I.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.

BATHROOM 

1. Bathroom Floor Wipe #1 

2. of" " #2 

3. f " " #3 

4. " It #4 

5. Sink wipe #5 

6. Toilet wipe #6 

LOCKER ROOM 

1. Locker Room Floor Wipe #1 

2. I " ' Wipe #2 

3. " " " Wipe #3 

4. " " Shower Wipe #4 

5. of Locker Wipe #5

" "i "4 of #11 
" If " " #12 
" Shelf under South window 

"~ Chair 

" Phone



07-1 1-85 
AR CO

CLOSE-OUT SURVEY 

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

HIGH ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 44 
EFFICIENCY 29% (0.29)

SAMPLE # SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.29

DPM/ 
S 1i08 SQ.CM

1 21 0 0 
2 41 0 8 
3 42 0 0 4 37 0 0 
5 27 8 g 
6 61 17 59 
7 48 4 14 
8 45 i 3 
9 41 0 0 10 43 0 0 

11 35 0 e 12 51 7 24 

13 38 0 0 
14 66 0 
15 34 7 0 
16 45 19 66 

87-11-85 OFFICE 
ARCO

CLOSE-OUT SURVEY 
--------------

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT ......  
BACKGROUND 128 
EFFICIENCY 83.5% (.835)

ST NO. 4 9

OFFICE



SAMPLE # SAMPLE COUNT BY EFF.  
.835

100 S Q, i

1 112 0 .0 
110 0 0 

3 102 0 
4 151 2328 

119 A

8 
9 

10 " 

~1 

13 
14 
15

136 
116 
130 
118 
114 
115 
132 
134 
120

07-11-85 
ARCO

8 

0 

0 

0 

4 
6 
0

OFFICE

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

60 
71% (.71)

SAMPLE # SAMPLE COUNT

1

3 
4 
5 
6 
7 
8 
9 

18 
11 
12 

13 
14 
15

- BKGD = NET CPM

32 
44 
39 
33 
28 
50 
42% 
45 
45 
44 
40 
31 
28 
43 
34

DIVIDED 
BY EFF.  

.71

DPM/ 
- 100 SQ.CM

0 
0 
0 
0 
0 
0 
0 
6 
8 
8 
8 
8 
0 
8

0 
0 
0 
0

0 
0 
0 
0

0 0 
2 

0 

5 
'7 
g

- E.'-,GD = NET CPM



j .-
A PCO.

CLOSE-.2LUT SURLVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LO4 ENERGY 
1 7 =c'TAN'ARD CT 
BACKGROUND 133 
EFFICIENCY 83.5'% (.835)

SAMPLE # SAMPLE COUNT

.83

- BKGD = NET CPM
DIVIDED 

BY EFF.
DPM/ 

= 100 SQ.CM

3 
4 

6 
07-11-85 
ARCO

119 
118 
119 
116 
123

BATHROOM

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

SAMPLE # SAMPLE COUNT

HIGH ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

- BKGD = NET CPM
DI V IDE D 

BY EFF.

----
9

26 
29%. (0,-,9)

DPM/ 
= 100 SQ.CM

I

3 
4

6 
07-11-85 
ARCO

28 
32 
25 
19 
32 
24

BATHROOM

CLOSE OUT SURVEY 
--------------

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 31 
EFFICIENCY 71% (.71)

SAMPLE # SAMPLE COUNT

1 
2 

3 
4 
5 
L

- BKGD = NET CPM

31 
27 
26 
22 

21

DIVIDED 
BY EFF.  

.71

DPM/ = 108 SQ.CM

8 
0 
0 
0

8 
0 
0 
8

0 
0 0 

0 0 
0

6 
0 
0 
6 
0

7 
21 

0 
0 

21 0

2b.A T H F-.0 ;



07-11 -S� 
g� P CO

CL OE-OUT SU-RE'.'

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

HIGH ENERGY 
1-129 STANDARC ,.C"T .......  

BACKGROUND 26 
EFFICIENCY 21% (0.29)

SAMPLE # SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.29

DPM,/ 
100 SQ.CtI

1 
2

4 
5 

07-11-85 
ARCO

36 
48 
28

LOCKERROOM

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 133 
EFFICIENCY 83.5% (.835)

SAMPLE 0 SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.835

DPM/ 
= 100 SQ.CM

1 
2 
3 
4 
5 

07-11-85 
ARCO

105 
115 
128 
102 

92

0 

0
0

LOCKERROOM

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 31 
EFFICIENCY 71% (.71)

SAMPLE # SAMPLE COUNT

1 
2 
3 
4

36 
29 
33 
36 
33

- BKGD = NET CPM
DIVIDED 

BY EFF.  
.71

DPM/ 
- 100 SQ.CM

5 

2

7 
7 
3 
7 
3

4 
10 
22

14 
34 
76 

7 
14

,OCKEPRO.O.M





Hot Cell Lab and Doorway Wipes f (Beta) 
7-5-85 

1. Hot Cell Lab Floor Wipe #1 

2. " " I" "4 #2 
3. " i f o " " #3 

4ý I" I" " " #4 

5. "" of of " #5 

6. I I " "l #6 
7. to of of 4 I" #7 

8. " " " Steel shelves (Top four shelves) #8 
9. to to o Steel shelves (bottom three sheves) #9 

10. I " " Floor wipe #10 
11. " " o Floor wipe #11 

12. " " " Floor wipe #12 

13. " f " " " #13 

14. " it gI o #14 

15. If " 1 " "1 #15 

16. 1E " Top of Concrete vault #16 
17. " " " Door of concrete vault #17 

18. It If Concrete floor under Lab Bench #18 

19. " of Floor wipe #19 

20. " " " Floor wipe #20 

21. " " #21 

22. " " " " #22 

23. " " " " " #23 

24. " " " " " #24 

25. I I 1 E "E #25 

26. '1 " l o f #26 

27. t t " " " #27 

28. "1 " " " #28 

29. of If " 11 #29 
30. f f f " " #30 

31. I f of " I t #31 

32. H It It #32 

33. s " " " I #33 

34. " " " " " #34 

35. it so of "l #35 

36. "1 If "l It #36



37. Hot Cell Lab
" "f if Robot arm control 
" It It Robotic Arms #39 
" "1 "f Floor wipe #40 
"If " " #41 

" " "f " if #42 
"Is "1 11 I" "1 #43

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.

Box #38

Right Section #46 

left Section #47 

right cabinet #48 

left cabinet #49

"f " if Fan Box #61 
" " " Section A Lab Bench Top #62 
"to Section A Sink #63 
"o " " Bottom Black Shelf #64 

" " Middle Black Shelf #65 
"o" Top Black Shelf #66 

"SI " " Shelf under south window Sec. A #67 

"IS " " Section B Lab Bench Top #68 

it S t Section B shelf under wouth window #69 

"f " Section A Cabinet under sink 
"so "i " Section A 1st set of drawers 
" of "1 Section B 2nd set of drawers 
"f " Section B 3rd set of drawers

"If of "0 It it #44 
"If It of of i" #45 

"of " " Southeast hood 
"of " " Southeast Hood 
"it " " Southeast hood 
"41 " I" 'Southeast hood 
"of " " Floor wipe #50 
"If "I t" of "I #51 

"to Is I" " #52 

"It If "1 of "1 #53 

" I " " of #54 

" i f " " " #55 

" 45 It " I "1 #57 
" " " #58 

" " " #59 
"of It "t " " #60

Floor wipe #37



Doorway Floor wipe #1 
""I " #2 

"I "o " #4 
"1 "o " #5

81.  

82.  

83.  

84.  

85.  

86.  

87.

Carpet 

Carpet

wipe 41780 dpm on 7-3-85 
Efficiency -17794 cpm 

41780 dpm 

= 42.5%

Background 

H 30 std with 2



ARCO 
~\+-Ce)(h orA~~+~

PROGRAM #=' 12 
REGION A;- L-L= 0- 12 LCR= 
REGION B: tL-UL= .12- 156 LCR= 
REGION C: LL-UL= 0-2000 LCR= 
TIME= 1.00 K= 1.000 QIP=SIE

0 
0 
0

E'KG= 
BKG= 
BKG=

.00 
.00 

.00

23/05/85 
%. 2 SIGMA= 
%. 2 SIGMA-
X 2 SIGMA=

1 
2 
3 
4 
5 
6 
7 
a 
9 
10

TIMtE 
1.00 
.1.00 
1.00 
1.00 
1.00 
1 .100 
1.00 
1.00 
1.00 
-1.-00

,CPMA/' K %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

12 11 *1.00 -35.00 33.6 
12 12 1,00 32.00 35.3 
12 '13 11.00 45.00 29.83 
12 14 1.00 35.00 33.8 
12 15' 1.00 37.00 32.8 
12 16 1.00 50.00 28'.2 
12 17 1.00 39.00 32.0 
1.2t 18 1.00 32.00 35..3 
12 19 . 1.00 32.00 35.3 
12 20 1.00 39.00 32.0 

12 21. 1. .00 38.00 32.4 
12 22 1 .00 46.00 29.4 
12- 23 1.00o 38.00 32ý.4
12 -24 f.00 36.00 33.3 
1 2 25 1.00 29.-00-37.1 
12. 26- ;1.00 40.00 31.6 
12. 27 1 .00 21.00'43.6 

12 ý01.00 '32,.0WO.35.3 
112 '29 1.!'00. 33.00- 34.8 
12,-: 30ý. 1-.00 !-25.00 40o.0 

12. 301' 1.'.00 .33. 90.34.6B 
L? 32, *1.00ý .30.00 36.5 

1. 33 1. 00 32.00 35.3 
[2',:, 34. '1.00 38.00 32.4 

12;Z5 '.,1.00.-. 40.O 31.'6 
f..00!:0'.-:37,00'.32.6 

12~U7. 1QQ~r ~,3.0033..3 
L2 ~8 1.0. 00 31.6 

oc -. 39. 00 32.4

CPMB/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 
18E. 00

%DEV 
45.6 
3.7.83 
40.8 
47. 1 
40.83 
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 
483.5 
38.4 

4 0.8 

37.8 
39.2 
'40.83 
50.0 
44.7 
47. 1 
40:0 
47. 1

26.00 39.2 
19.00 45.8 
18. 00 47.1 
18.00 47. 1 
23.00 41.7 
18.00 47.1 
23.00 41.7 
24.00 40.8e 
12.00 57.7

CPMC/K 
93.00 

100.00 
94.00 
62.00 
72.00 
72.00 
82.00 
73.00 
79.00 
75.00

73.00 
65.00 
832.00 
75.00 
89.00 
837.00 
632. 00 
72.00 
72.00 
832.00 

80.00 
636.00 
91.00 
86.00 
69.00 
76.00 
5e. 00 
71.00 
83.00 
f,5. 00 

837.00 
69.00 
62.00 
75.00 
835.*00 
7-1.00

%DEV 
20.7 

20.6 
22.0 
23.5 
23.51 

220 
23.4 
22.5 
2310

SIE 
556.  
541.  
543.  
556.  
559.  
561.  
487.  
525.  
533.  
536.

23.4 549.  
24.8 546.  
22. 0,,.552.  
23.0 558.  
21.2 549.  
21.4 468.  
22.0 559.  
23.5* 471.  
23.5 541.  
22.0 528.

22.3 
21.5 
20.9 
21.5 
24.0 
22.9 
26.2 
23.7 
21.9 
24.8e 

21.4 
24.0 
25.4 
23.0 
21.6 
23.7

81.00, 22.2 
86.00 21.5 
6. 7 .00 4.

S'S 
8. 938 

11. 168 
9.8E29 
10.811 
10. 050 
10.743 
8.952 
9.600 
12.240 
9.760 

11. 719 
11l. 152 
9.66(3 
11.719 
12.884 
(8.725 
14.283 
11. 297 
9.455 

12. 120

544. 11.032 
566. 12.833 
573. 11..400 
569. 12.584 
545. 7.413 
536. 11.619 
559. 10.971 
563. 9.600 
579. 14.165 
563. 11.008 

535. 11.611 
533. 10.116 
556. 9.224 
559. 11.200 
533. 11.619 
570. 12.1,68 
540. .10.551 
559. 8-.507 
505. 11.160

FLAGS MIN 
2 
4 
6 
63 
10 
12 
14 
16 
18 

20

22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
65 
67 
69 
71 
73 
75 
777

12 
12 
12 
12 
12 
12 
12 
12.  
12.  
12

14:08e 
.0 
.0 
.0.



1.00 
1.00 
1.00 
1.00 
1.00 
1.00

TIME 
1.00 
1.00 
1.00 
1.00 

1.,00 
1.00 
1.00 
1.00 
1.00 
1.00.  
1.00 
1.00 
1.00 
1.00 

1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.60

44.00 :30. 1 
42.00 30.8 
30.00 36.5 
41.00 31.2 
28.00 37.8 
34.00 34.3

CPMA/K %DEV 
28.00 37.8 
25.00 40.0 
43.00 30.5 
36.00 33.3

36.00 
32.00 
38.00 
24.00 
25.00 
47.00 
19.00 
39.00 
34.00 
35.00

33.3 
35.3 
32.4 
40.8 
40.0 
29.1 
45.8 
32.0 
34.3 
33.8

P# 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12

12 71 1.09 36. O0 33.3 
12 72 1.00 26. 00. 9.2 
12� 73, 1.00 '49..00;.28.5 

12 81 1.00 46.000 29.4 
12 -.. 82 .. 00 28.00 37.8 
:12 8 34.0-. 134 1 2 :8 . r...!1.:00 :. 28:,600 37.8 
12 85 1. 00 . 31.00 i35.9 

12 87-. l1.00 .17794.0.1.50

12 
12 
12 
12

CPMB/K %DEV 
26.00 39.2 
23.00 41.7 
31.00 35.9 
14.00 53.4 

23.00 41.7 
23.00 41.7 
16.00 50.0 
15.00 51.6 
20.00 44.7 
15.00 51.6 
26.00 39.2 
22.00 42.6 
35.00 33.8 
29.00 37.1

21.00 
24.00 
22.00 
30.00 
20.00 
23.00 
51.00 
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

41 
42 
43 
44 
45 
46

CPMC/K 
74.00 
66.00 
89.00 
64.00 

86.00 
77.00 
79.00 
57.00 
70.00 
85.00 
60.00 
79.00 
87.00 
84.00

43.6 63.00 
40.8 101.00 
42.6 74.00 
36.5 95.00 
44.7 113.00 
41.7 82.00 
286.0 124.00 
35.9 149.00 
42.6 73.00 
47.1 69.00 

38.4 78.00 
40.8 62.00 
47.-1 79,00 

.43.6' 64.00 
51.6 ., 58.00 
38..4 e83.00 
38.4 '73.00 
37.8 84.00 
50.0 59.00 
30.8 17857.0

19.6 
22.6 
25.4 
21.6 
25.0 
20.6

%DEV 
23.2 
24.6 
21.2 
25.0 

21.5 
22.7 
22.5 
26.4 
23.9 
21.6 
25.8 
22.5 
21.4 
21.8

544.  
533.  

562.  
578.  
565.  
571.

SIE 
561.  
541.  
515.  
537.  

535.  
520.  
573.  
578.  
571.  
578.  
559.  
544.  
540.  
576.

25.2 562.  
19.9 533.  
23.2 608.  
20.5 564.  
18.8 528.  
22.0 517.  
17.9 522.  
16.3 538.  
23.4.525.  
24.0 451.  

22.6 526.  
25.4 529.  
22.5 509.  

21.8 572.  
26.2 587.  
21.9 558.  
23.4 512.  
21.8 553.  
26.0 644.  
1.50 645.

10.296 
13.581 
10.632 
11.795 
10.963 
11.703

SIS FLAGS 
10.317 
11.264 
10.836 
9.305

11.326 
10.259 
13.320 
9.152 

10.585 
10.208 
9.684 

11.434 
12.267 
10.984

9.371 
8.693 

11.579 
12.942 
12.237 
11.326 
10.642 
11.249 
8.978 

13.333 

11.537 
12.369 
12.800 

12.600 
i2.544 
12.480 
9.103 

11.253 
10.048 
12.706

32.00 35.3 
20.00 44.7 
16.00 50.0 
23.00 41.7 
18.00 47.1 
30.00 36.5

101 
103 
105 
107 
109 
111 
113 
1.15 
117 
119

121 
123 
125 
127 
129 
.131 
133 
135 
137 
139 

141 
143 
145 

147 
149 

151 
153 
155 
157 
159

" ,r'- .. .  
. .. ,,. . ,,. . ., ,: .. " + : .•'.' .'. . , .

*NkOL NO. 79 4 9 5

104.00 
78.00 
62.00 
85.00 
64.00 
94. 00

27. 00 .38.4 
57.00 26.4.  
37.00 32.8 
43.00 30.5 
69.00 24.0 
36.00 33.3 
41.00 31.2 
94.00 20.6 
34.00 34.3 

.30.00 36..5

81 
83 
85 

87 
89 
91 

MIN 
93 
95 
97 
99

S# 
47 
48 
49 
50 

51 
52 
53 
54 
"55 
56 
57 
58 
59 
60

61 
62 
63 
64 
65 
.66 
67 
68 
69 
70



Hot Cell Lab Wipes •/ (Gamma) 
7-5-85 

1. Hot Cell Lab Floor Wipe #1

2. If II 

3. II of 

4. II It 

6. 11 1 

7. of of 

8. of 46 

9. of II 

10. Is 

11. i I 

12. It 

13. 1I II 

14. " " 

1 5 . " o 

16. *" 

17.  

18. , 1 

19. " " 

20. " " 

21. " o 

22. " " 

23. o I 

24. • " 

25. of 

26. " 

27. It 

28. " " 

29. N 6 

30.  

31. a a 

32. a a 

33. i s 

34. . " 

35. N " 

36.

" of " " #2 
" o " " #3 

" " #4 
"I " #5 

"If #6 
"I "4 " #7 

"Steel shelves (Top four shelves) #8 
" Steel shelves (bottom three sheves) #9 

" Floor wipe #10 

"Floor wipe #11 

"Floor wipe #12 
"o of " #13 
"5 " " #14

"I of #15 

Top of Concrete vault #16 

Door of concrete vault #17 

Concrete floor under Lab Bench #18 

Floor wipe #19 

Floor wipe #20 

"#21 

"#22 

"#23 

"#24 

"#25 

"#26 

"#27 

"#28 

"#29 

"#30 
"o " #31 
"of " #32 
"o #33 
"0 " #34 
" " #35 

" " #36



37. Hot Cell Lab

II II

is

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.

of

at at 

II f 

l of 
of at 

at at 

at I1t 

at at

" Robot arm control Box #38 
" Robotic Arms #39 
" Floor wipe #40 
"if "t "t #41 

"H " " #42, 

"It "1 " #43 
"I " #44 
"of of "1 #45 
" Southeast hood Right Secti 
" Southeast Hood left Sectio 
"of Southeast .hood right cabin 

"Southeast hood left cabine 
" Floor wipe #50 

" "i f #51 

" " " #52 

"I " #53 

"H "1 " #54 

"t i f #55 

"I " o #56 
"I It at #57 
"f to I #58 
"It " " #59 

"of It " #60

on #46 

n #47 

et #48 

t #49
at 

at 

at 

at 

a, 

at

It 

If 

0I

It 

at 

nt

" 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

of II 

of at 

at at 

at at

of 

It 

Is 

41 

li 

of

at 

a' 

at 

a' 

a'

at 

at 

at 

at 

N 

a.  

a'

a,

at 'It

Floor wipe #37



07-10-85 
ARCO

HOT CELL LAB

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 123 
EFFICIENCY 83.5% (.835)

SAMPLE # SAMPLE COUNT

1 

7 

12 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

28 
21 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
36 
39

- BKGD = NET CPM

102 
99 

111 
99 

134 
145 
110 
108 
141 
109 
125 
123 
119 
128 
125 
127 
133 
115 
134 

98 
112 
134 
122 
125 
129 
109 
112 
126 
127 

94 
124 
132 
114 
123 
112 
138 

96 
107 
134

DIVIDED 
BY EFF.  
.835

DPM/ 
= 100 SQ.CM

0 
8 

8 

11 
22 

0 
0 

18 
0 
2 
0 

4 le 

a 
2 

4 

10 

11 

a 

4 

11 
6 

6 
6 
0 

3 
4 
0 
1 
9 
0 

4.  
1.5 

6 
S 

11

0 
0 
8 
8 

13 
26 

0 
0 

2 2 
0 
2 
0 
0 

6 
2 

5 
12 

0 
13 

0 
8 

13 
8 

7 
9 
6 

4 
5 
0 
1 

11 
e 
8 

14 
18 

S 
S 

13



CoNROL NO. 7 9 4 9 5

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52ý 
53 
54 
55 
56 
57 
58 
59 
69 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73

148 

125 
113 

.143 
123 
151 
109 
145 
116 
138 
136 
139 
143 
128 
1e6 
114 
137 
193 
146 
194 
115 
104 
135 
122 
116 
114 
124 
125 
103 
108 
117 
119 
123 
124

0-u 

0 
20 

0 
28 

0 

15 
13 
16 
28 

5 
8 
0 

14 
0 

23 
0 
0 
0 

12 

8 

1 

0 
8 
0 

2 
1

30 

0 
24 

8 
34 

0 
26 

8 
18 
16 
19 
24 

6 
8 
9 

17 
9 

28 

8 
S 

14 
a 
8 

2 1 

0 

8 
8 
2 
1



07-10-85 
ARCO

HOT CELL LAB

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 24 
EFFICIENCY 71' (0.71)

SAMPLE # SAMPLE COUNT

1 
2 

3 
4 
5 
6 
7 
8 

11 

12 
13 
14 
15 
16 
17 
18 
19 
2e 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39

- BKGD = NET CPM

25 
27 
23 
23 

25 
32 
30 
30 
32 
40 
24 
30 
39 
23 
31 
32 
27 
32 
26 
27 
37 
37 
28 
39 
30 
30 
24 
26 
39 
23 
24 
29 
29 
31 
36 
19 
28 
37 
26

DIVIDED 
BY EFF.  

.71

DPM/ 
- 100 SQ.CM

1 

3 
0 
8 

1 
8 
6 
6 
8 

16 
0 
6 

15 

7 
B 
3 
8 

3 
13 13 

4 
15 

6 
6 
0 
2 

15 
a 

7 
12 

0 
4 

13 
2

1 
4 
8 
0 

1 
11 

4 

8 

11 
23 

8 

8 

21 
0 
18 
11 

4 
11 

3 
4.  

18 
18 

6 

21 
8 

B 
0 
3 

21 
S 
0 

7 
7 

18 

17 
0 
6 

18 
3



41 
42 
43 
44 
45 
46 
47 
48 
49 
58 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73

41 
25 
41 
3?2 
27 
2 5 
38 
2" 
28 
34 
38 
25 
36 
37 
33 
24 
25 
20 
37 
33 
32 
32 
31 
24 
40 
34 
29 
26 
26 
38 
30 
37 
28

17 
1 

17 
8 

3 

6 
0 
4 

18 
14 

1 
12 
13 

9 
0 
1 
0 

13 
9 
8 
8 

7 
0 

16 
10 

5 
2 
2 

14 
6 

13 
4

:4 
24 

1P 

4 
1 
8 
0 
6 

14 
20 

1 
17 

18 
13 

0 
1 
4 

18 
13 
11 
11 
10 

8 
23 
14 

7 
3 
3 

20 
8 

18 
6

'S



d7-10-85 HOT CELL LAB 
ARCO 

CLOSE-OUT SURVEY 
HIGH ENERGY 

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 32 

EFFICIENCY 29% (0.29) 

DIVIDED DPM/ 
SAMPLE g SAMPLE COUNT - BKGD = NET CPM BY EFF. 108 SQ.CM 

.29 
----------------------------------------------------------------------------

1 29 0 0 
2 28 0 0 
3 24 0 0 
4 24 8 6 
5 35 3 1l 
6 19 8 0 
7 22 : 8 
8 22 8 8 
9 32 0 8 

16 22 8 0 
11 19 0 8 
12 36 8 8 

13 36 4 14 
14 24 8 0 
15 23 0 a 
16 35 3 10 
17 24 8 6 
18 36 4 14 
19 29 0 0 
20 37 5 17 
21 41 9 31 
22 26 0 o 
23 33 1 3 
24 31 0 0 
25 31 8 0 
26 26 0 0 
27 25 0 0 
28 26 0 0 
29 28 8 0 
3e 33 1 3 
31 22 9 0 
32 32 0 0 
33 27 0 0 
34 21 e 0 
35 36 4 14 
36 25 0 0 
37 34 2 7 
38 26 0 0 
39 30 0 0

w,



4-a 

41 
'42 

43 
44 
435 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
68 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73

28 
28 

26 
35 
34 
28 
30 
18 
32 
34 
24 
31 
24 
24 
28 
21 
34 
33 
29 
27 
33 
23 

33 
38 
32 
31 
26 
35 
25 
26 
20 
33 
23

gQj'J¶oL f4o. '.' 9 49 5

0 3 @ 
@ 

3

7 
8 

7 
3 

3 

0 

10 

7 

@ 

e 

3 
0 

8 
3 

3 

21 
S 
S 
B 

3 
8



Doorway Wipes 
7-5-85

Doorway Floor Wipe 
" " Wipe 

" Wipe 

" " Wipe 
" " Wipe

#1 

#2 

#3 

#4 

#5

(Carpet) 

(Carpet

Y (Gamma)

1.  

2.  

3.  

4.  

5.



07-1L0-85 
ARCO

DOORWAY

"LOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 151 
EFFICIENCY 83.5% (.835)

SAMPLE # SAMPLE COUNT - BKGD c NET CPM
DIVIDED 

BY EFF.  
.835

DPM/ 
100 SQ.CM

1 

3 

4 
5 

07-10-85 
ARCO

0 
0 
0 
0

DOORWAY

CLOSE OUT SURVEY 

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT .......  
BACKGROUND 36 
EFFICIENCY 71% (0.71)

SAMPLE # SAMPLE COUNT - BKGD - NET CPM
DIVIDED 

BY EFF.  
.71

DPM/ 
100 SQ.CM

1 

3 

4 
5 

07-10-85 
ARCO

0 
7 

0 
0

DOORWAY

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

HIGH ENERGY 
1-129 STANDARD 
BACKGROUND 
EFFICIENCY 29%

CT .......  
36 

(0.29)

SAMPLE 0 SAMPLE COUNT

1 
2 
3 
4 
5

26 
33.  
25 
28 
31

- BKGD - NET CPM
DIVIDED 

BY EFF.  
.29

DPM/ 
S10 SQ.CM

e 
0 
6 
e

6 
0 
6 
0

113 
123 
120 
143 
114

0 
0 
0 
0 
0

34 
33 
43 
36 
21

0 
0 

10 
0 
0

-------------------------------------------------------------------------
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ARCO 
7-15-85 

Attic of

1.  

2.  

3..  

4.  

5.

(Beta) Wipes 

"N" Building

Attic Fllor 

Attic Ledge 

Attic Door 

Floor in Hot Cell Lab 
Background



ARCO 7-15-85 

Efficiency Check

PROGRAM #= 
REGION A: 
REGION B: 

.REGION C: 
TIME= 1.00

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

K= 1.0)00 QIP=SIE

LCR= 
LCR= 
LCR=

0 
0 
0

BKG= 
BKG= 
BKG=

.00 

. 00 

.00

02/06/85 
% 2 SIGMA= 
% 2 SIGMA= 
% 2 SIGMA=

TIME CPMA/K %DEV 
1.00 18168.0 1.48

CPMB/K %DEV CPMC/K %DEV SIE . SIS FLAGS 
40.00 31.6 18224.0 1.48 641. 12.548

�J7�O �ov�-

P(ýOGRAM #= 
REGION A: 
R GION B: 
REGION C: 
TIME= 1.00

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

K= 1.000 QIP=SIE

LCR= 
LCR= 
LCR=

0 
0 
0

BKG= 
BKG=, 
EK[G13=

.00 

.00

02/06/P'5 
% 2 SIGh,'p= 
%. 2 SIGMA= 
% 2 SIGMA=

e# s# 
12 i 
12 2 
12 3.  

12 5.

TIME 
10 00 
1.00 
1O0 
1.00 
V 00

CPMA/K 
31-00 
35.00 
38.00 
32.00 
16.00

%DEV 
35.9 
33.8 
52.4 
35.3 
50. 0

CPMB/f,.  
15.00 
16.00 
17.-00 
13.00 
10.00

%DEV 
51.6 
50.0 
48 .5 
55.4 
63.2

CPMC,/K' 
61. 00 
76.00 
66.00 
59.00 
36.00

%DEV 
25 6 
22.9 

24.6 
26.0 
33.3

SI E 
509.  
571.  
558.  
606.  
654.

SIS FLAGS 
10.219 
9.822 

12.560 
13.788 
11.093

A

it..  
��1

sI

P# 
12

S# 
I

12:07 
.0 
.0 
.0

MIN 
2

.0 0O

MIN 
2 
5 

6 
8 

10

A4+-ic, U)ipes



ARCO Attic Wipes ( (Gamma) 

07-15-85 

1-129 low 

Co-57 Med 

Co-60 High 

1. Cave Rewipe 5J/ 

2. Cave Rewipe 7 

3. Attic Floor / 

4. Attic Ledge Y 

5. Attic Door /



07-1-85 
ARP.CO ARCO Attic Wipes &( (Gamma)

CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

SAMPLE 4 SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.835

DPM/ 
100 SQ.CM

1

3 
4 
5 

e7-15-85 
ARCO

CLOSE OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

49 
71% (0.71)

SAMPLE # SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.71

DPM/ 
= 100 SQ.CM

1 
2 

3 
4 
5 

S7-15-85 
ARCO

CLOSE-OUT SURVEY 
--------------

SANCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

HIGH ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

49 
29% (0.29)

SAMPLE 0 SAMPLE COUNT - BKGO a NET CPM
DIVIDED 

BY EFF.  
.29

DPM/ 
5 160 SQ.Cf

e 
S 
Se-

114
83.5%

106 
130 

89 
137 
157

0 
16 

0 

23 
43

0 
19 

0 
28 
51

22 
41 
25 
48 
45

e 

0 
0 
S

a 
0 
0 
8 
0

1 
2 
3 
4 
5

26.  
29 
32 
46 
38

0 
e 
S

--------------------- --------------- -- ---- ------------ - - -- - ---- ---- -------



Cave Wipes.P (Beta) 
7-8-85 

1. Cave Floor Wipe #1 

2. " " " #2 
3. 4 " " #3 

4. f " o #4 

5. 4 " #5 

6. " " " #6 
7. f " " #6A 

8. " " " #7 
9. I t4 #8 

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 
18. " Floor wipe #17 
19. Floor wipe #18 
20. " Well Railing #19 
21. " Ceiling Beam #20 
22. " Wall - Old Hood Duct #21 
23. N Source Vaults #22 
24. -. Background 

• .... ( * . . +... • .• 

5.-A 3 • -S .-k/wpe... 78 dpm.,o 7.-3-85 

Eff.- -14 ..... 2 cp>i+478 d 3 

-A - . .  

V+!

-.. +. -(.q .. *



Cave Wipes 8 (Beta) 
7-8-85

PROGRAM #= 
REGION A: 
REGION B: 
REGION C: 
TIME= 1.00

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 

K= 1.000 QIP=SIE

LCR= 
LCR= 
LCR=

0 
0 
0

BKO& 
DKGL 
BKG=

.00 

.00

26 / 05 /85 
% 2 SIGMA= 

2 SIGMA= 
% 2 SIGMA=

TIME CPMA/K 
1'00 88.00 
1.00 -173.00 
1.00 i117.00 
1.00 88.00 
1.00 93.00 
1.00 103.00 
1.00 -132.00 
1.00 76.00 
1.00 86.00 
1.00 84.00

P# 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 

12 
12 
12 
12

S# 
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

%DEV 
21.3 
15.2 
18.4 
21.3 
20.7 
19.7 
17.4 
22.9 
21.5 
21.8 

20.6 
19.9 
24.8 
20.6 
22.6 
23.4 
25.6 
19.6 
21.6 
20.7

87.00 21.4 
79.00 22.5 
54.00 27.2 
22.00 42.6 

18322.0 1.48

CPMB/K 
36.00 

108.00 
85.00 
42.00 
53.00 
68.00 
57.00 
40.00 
25.00 
35.00 

21.00 
27.00 
29.00 
32.00 
16.00 
20.00 
31.00 
31.00 
24.00 
17.00

25.00 
20.00 
21.00 
15.00 
50.00

%DEV 
33.3 
19.2 
21.6 
30.8 
27.4 
24.2 
2'6.4 
•31.6 
40.0 
33.8 

43.6 
38.4 
37. 1 
35.3 

50.0 
44.7 
35.9 
35.9 
40.8 
48.5

40. 01'% 
44.7 
43.6 
51.6 
28.2 1

CPrC/K 
143.00 
334.00 
233.00 
145.00 
178.00 
202.00 
231.00 
146.00 
138.00 
141.00 

136.00 
155.00
117.00 
150.00 
117.00 
111.00 
112.00 
161.00 
135.00 
128.00

146. 00' 
116.00 
100.00 
49.00

8402.0 1.47

%DEV 
16.7 
10.9 
13.1 
16.6 
14.9 
14.0 
13.1 

16.8 

17.1 
16.0 
18.4 
16.3 
18.4 
18.9 
18.9 
15.7 
17.2 
17.6

16.5 
18.5 
20.0 
283.5

SIE 
524.  
533.  

505.  
517.  
517.  
499.  
485.  
526.  
543.  
545.  

604.  
620.  
564.  
583.  
578.  
517.  
502.  
528.  
617.  
628.

612.  
592.  
508.  
653.  
641.

SIS 
10.110 
16.019 
13.728 
11.449 
12.000 
13.017 
13.077 
11.747 
9.945 

11.016 

11.909 
1-0.315 
9.365 
9.300 

11.970 
10.688 
11. 784 
12.292 
10.336 
12.133

. 10.044 
11. 161 
10.274 
12.648 
1•Z 464

FLAGS MIN 
2 
4 
6 
8 

10 
12 
14 
16 
17 
19

1q

12:03 
.0 
.0 
.0

1.00 
1.00 
1.00 
1.00 
*1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00.  
1.00 
1.100 
1.00 
1.'00

12 
12 
12 
12 
12

94.00 
101.00 
65.00 
94.00 
78.00 
73.00 
61.00 

104.00 
85.00 
93.00

22 
24 
26 
27 
29 
31 
33 
35 
37 
39 

41 
44 
46 
48 
50

4.1

/



Cave Rewipes P (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 limit of 200 dpm/lOOcm2 is exceeded.

Beta rewipes Remedy

Floor wipe #2 

Floor wipe #3 

Floor wipe #6A 

Background Count

Radiac + SOS pad 

Radiac + SOS pad 

Radiac + SOS pad

'I.;. 

drId

1.  

2.  

3.  

4.



F (Beta)

PROGRAM #= 
IEGION A: 
REGION B: 
REGION C: 
TIME= 1.00

12 
LL-UL= 0- 12 
LL-UL= 12- 156 
LL-UL= 0-2000 
*K= 1.000 QIP=SIE

LCR= 
LCR= 
LCR=

0 
0 
0

BKG= 
BKG= 
BKG=

.00 

.00 

.00

26/05/85 13:17
7. 2 
7. 2 
% 2

SIGMA= 
SIGMA= 

-SIGMA=

.0 

.0 

.0

CPMA/K %DEV 
65.00:24.8 
52.00 27.`7 
:69.00 24.0 
27.00 38.4

CPMB/K 
31.00 
19.00 
25.00 
20.00

%DEV 
35.9 
45.8 
40.0 
44.7

CPMC/K 
118.00 
90.00 

107.00 
69.,00

%DEV 
18.4 
21.0 
19.3 
24.0

SIE 
566.  
583.  
570.  
657.

SIS FLAGS 
11.812 
8.815 

11-.044 
11.911 "

: xau *j; "* 'X I)IIý Z

Cvo Re-v4-pt

P# 
12 
12 

-'12 
:_12

so 

1 
2 
.3.  
4

TIME 
"1. 00 
1.O00 
1.00 
1.00

MIN 
2 
4.  
6 
a



Cave Wipes 

7-8-85

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  
.21.  

22.: 
23.  

"X,.

Cave 
'4 

of 

It 

41 

of 

of 

of 

44 

S0 

44 

0! 

'4 

4' 

04 

00 

.4 

ii

.4

JV ;'(Gamma) 

Floor Wipe #1 
"4 It #2 

" " #3 
" " #4 

" " #5 
"t #6 

"it #6A 
" " #7 

"of #8 

Vault door outside and old hot spot #9 

Shelf under view window #10 

Robot Arm - Right #11 

Robot Arm - Left #12 

Grid wipe #13 

Grid wipe #14 

Grid wipe #15 

Floor wipe #16 

Floor wipe #17 

Iloor wipe #18 

Well Railing #19 

Ceiling Beam #20.  

Wall Old Hood Duct #21 

Source Vaults #22 

• + .• . , .. .o .  

.; - .o .

.dr



07-11-85 CAVE 
ARCO 

CLOSE-OUT SURVEY 
LOW ENERGY 

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 144 

EFFICIENCY 83.5% (.835) 

DIVIDED DPM/ 
SAMPLE # SAMPLE COUNT - BKGD z NET CPM BY EFF. 108 SQ.CM 

.835 
------------------------------------------------------------ -----------------

1 122 a 0 
138 0 0 

3 181 37 44 
4 146 2 2 
5 139 a 0 
6 159 15 18 
7 145 1 1 
8 200 56 67 
9 140 0 0 10 145 1 1 

11 124 0 0 
12 154 10 12 
13 108 0 0 
14 130 0 0 
15 122 0 0 
16 116 0 0 
17 121 a 0 
18 119 0 0 
19 127 0 0 
20 104 0 0 
21 150 6 7 22 123 a 0 23 124 a 0 

07-11-85 CAVE 
ARCO 

CLOSE OUT SURVEY 

----------- MEDIUM ENERGY 
sAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 38 

EFFICIENCY 712 (.71) 

6•°. ;; 

j. ''-I. .; . . . . .w w lý. . .;. . .; . . • . , -:. . . . - -; .
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J7-11-85 CAVE 
ARCO 

CLOSE-OUT SURVEY 
HIGH ENERGY 

SAHCI-NUCLEAR CHICAGO 1-129 STANDARD CT .......  
AUTO-GAMMA MODEL 4216 BACKGROUND 26 

EFFICIENCY 29% (0.29) 

DIVIDED DPMt/ 
SAMPLE # SAMPLE COUNT - 6KGD * NET CPM BY EFF. = 100 SQ.CM 

.29 
-----------------------------------------------------------------------------

1 38 12 41 
'2 30 4 14 

3 40 14 48 -4 50 24 83 5 36 30 103 6 41 22 76 7 41 15 52 
8 58 32 110 
9 26 0 1 

16 27 1 
11 30 4 14 
12 29 3 10 
13 27 1 3 
14 23 0 3 
15 30 4 16 
16 45 19 66 
17 22 0 0 
Is 32 6 21 
19 36 10 34 
20 33 7 24 
21 37 11 38 
22 26 0 0 
23 29 3 6e 

T. No 7 
SD~rON.7 9 49 5



Cave Rewipes g (Gamma) 

ARCO 

07-15-85 

1-129 low 

Co-57 Med 

Co-60 High 

1. Cave Rewipe 5/ 

2. Cave -Rewipe 7 

3. Attic Floor X 
4. Attic Ledge y 

5. Attic Door /



87-15 -85 
ARCO 

Cave Rewipes X (Gamma) 
CLOSE-OUT SURVEY

SAHCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

LOW ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

SAMPLE # SAMPLE COUNT - BKGD = NET CPM
DIVIDED 

BY EFF.  
.835

DPM/ 
= 100 SQ.CM

1 

3 

4 
5 

07-15-85 
ARCO

106 
130 

89 
137 
157

16 
0 

23 
43

0 
19

28 
51

CLOSE OUT SURVEY

SANCI-NUCLEAR CHICAGO 
AUTO-GAMMA MODEL 4216

MEDIUM ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

49 
71% (0.71)

SAMPLE # SAMPLE COUNT - SKGD - NET CPH
DIVIDED 
BY EFF.  

.71

DPM/ 
100 SQ.CM

1 
2 

3 
4 
5 

07-13-eS 
ARCO

CLOSE-OUT SURVEY 

4~4I-$UCLARCHICAGO 
-~ fT04A"NeA MODEL ' ,4214

HIGH ENERGY 
1-129 STANDARD CT 
BACKGROUND 
EFFICIENCY

49 
29% (0.29)

I"

AMPLE 8 SAMPLE COUNT - SKGO a NET CPFM
DIVIDED 

BY EFF.  
.29

DPW/ 
"tooe SQ.C"

e e e a e e e e e a e n~~~~~ -- -0 - - ---------------- -- -- - ---- - - - - -

a 
4. 45 0 0

114

22 
41 
25 
48 
45

a 
0 
e e 
S

0 
0 
0 
0 
0
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