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EcoTek 
Eco Tek Laboratory Services Incorporated 

February 16, 1993 

Mr. Charles P. Stefanosky 
Weston Analytics 
208 Welsh Pool Road 
Lion ville, PA 19341-1313 

Dear Mr. Stefanosky: 

00 
c:l.! st)3-0/_S-/D17 

67b7 ~ 
3342 International Park Drive, S.E. 

Atlanta, Georgia 30316 
(404) 244-0827 

Fax # (404) 243-S3SS 

Enclosed along with this letter are the hard copy results for the sample(s) received December 
4, 1992. This information was_faxed to you today. 

Please contact Craig Johnson at (404) 244-0827 if you have any questions. Also, please refer 
to LSDG number 21303 in future correspondence. 

Sincerely, 

ECOTEK LABORATORY SERVICES, INC. 

~ef~ IT 
-·- -----··-----, l 

i I 

Senior Quality Assurance Specialist 

4~ /....::::::=::==;_~-;: ---=======~ 

Craig Johnson 
Senior Project Manager 

Enclosures. 
SAN/CCJ/crb 

QUALITY CONSCIOUS, QUICK TD RESPOND 

Printed on Recycled Paper 
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Ms. Briana Colley 
Westinghouse-Hanford 
2355 Stevens Drive 
H4-23 
345 Hills Street/3000 Area 
Richland. WA 99352 

De-ar Bf-i-ana~ 

208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE. PA 19341-1313 

i!I PHONE: (215) 524-7360 
TELEX: 83-5348 . 

February 23. 194:; 

Enclosed is the Teledyne data package for C-14 and I-129 for RFW hatch number 
9209L943; the verbals for these results were previously faxed to Michele Hendrix on 
February 18, 1993. Also a cover letter explaining the mix up on these samples is heing sent 
to you today. The other package enclosed is an EkoT ek µackage for RFW hat1.:h 11u111hc:r 
9210L504; these results were previously faxed Fehruary 15 . l 943 . Also enclosed are two 
Organic diskettes (see attached sheets for hatch numbers and parameters). 

Please give me a call if you have any 4uestions. 

Very truly yours. 

ROY F. WESTON. INC. 

\~~w~ 
;' \ 

Jg~ie Edwards 
Project Information Analyst 

/elk 

Enclosure: 
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EcoTek LSI 
EcoTek Laboratory Services lncorporat!Q 

GAMMA ISOTOPIC 

Client: Weston 

LSDG: 21303 

Lab Hanford Weston 
Sample Sample Sample 

ID ID ID 
2130301 B01928 00/ 

2130301 801928 00/ 

2130301 801928 00/ 

2130301 801928 00/ 

2130301 801928 00/ 

213030/ 801928 001 

21 3030/ 801928 00/ 

213030/ 801928 00/ 

213030/ 801928 00/ 

2130301 801928 00/ 

2/30301 801928 00/ 
2130301 801928 00/ 

2130301 801928 00/ 

2130301 801928 00/ 

2130302 801929 002 
2130302 B0/929 002 

2130302 801929 002 

2130302 801929 002 
2/30302 801929 002 
2/30302 801929 002 
2130302 801929 002 
2130302 801929 002 
2130302 801929 002 
2130302 801929 002 

2130302 801929 002 

2130302 801929 002 
2130102 801929 002 
2130303 801930 003 
2110303 801930 003 
2130303 801930 003 
2130303 B0/930 003 
2130303 B01930 003 

2130303 801930 003 

2130303 80/930 003 

2130303 801930 003 

ND = Not Detected Above MDA 

NA = Not Applicable 

Dare 
Sampled 

10128/92 

10/28192 

10128/92 

10128/92 

/0128/92 

/0128192 

/0128192 

10128/92 

10128/92 

10128/92 

10128/92 

10/28192 

10128/92 

10128192 

10128/92 

10128/92 

10128192 

10128/92 

/0/28/92 

10/28192 

10128/92 

10128/92 

10128/92 

10/28192 

10128/92 

10128192 

10/28192 

10129/92 

10/29192 

10129/92 

10/29192 

10/29/92 

10129/92 

/0129192 

10129/92 

Dare Analyte 
Analyzed 

2/8/93 Cadmium-109 

218193 Cobalt· 58 

2/8/93 Iron - 59 

218/93 Cobalt • (j() 

2/8/93 Cesium· I 34 

218193 Cesium - 137 

218/93 Cerium• 144 

2/8193 Europium· 152 

2/8/93 Europium - 154 

2/8/93 Europium • 155 

218/93 Radium - 223 

2/8/93 Radium• 224 

2/8/93 Radium• 226 

218193 Thorium-232 

2/8/93 Cobalt - 58 

218193 Iron• 59 

218/93 Coht1lt • (j() . 

218/93 Cesium• /34 

218/93 Ce.rium • I 37 

2/8/93 Cerium· /44 

218/93 Europium - 152 

218/93 Europium - 154 

218193 Europium • 155 

2/8/93 Radium · 221 

2/8193 Radium• 224 

2/8193 Radium• 226 

218/93 Thorium-232 

218/93 Cadmium-109 

218/93 Cobalt· 57 

218/93 Cobalt - 58 

2/8/93 Iron - 59 

2/8/93 Cobalt - (j() 

218193 Cesium· /34 

2/8/93 Cesium - 137 

218193 Cerium - 144 

Client Reference No.: 92/0l504 

Date Received: 1214192 

Matrix Result 2 Sigma Detection 
Error Limit 

pCil~ pCilg pCils: 

Soil /.2/£+00 3.54£-01 3.32£-01 

Soil ND NA 4.53£-02 

Soil ND NA J. 74£-01 

Soil ND NA 2.09£-02 

Soil ND NA 1.96£-02 

Soil 5. 78£-02 2.18£-02 2.08£-02 

Soil ND NA I. /6E-OI 

Soil ND NA J. 15£-01 

Soil ND NA 2.58£-02 

Soil ND NA 5.17E-02 

Soil Half· life too short 

Soil Hal"· life too short 

Soil 5.43£-01 9.64£-02 3.5/E-02 

Soil l. 78£-01 4.85£-02 3.55£-02 

Soil ND NA 7. 77E-02 

Soil ND NA 2.63£-01 

Soil ND NA 2.91E-02 

Soil ND NA 3.01£-02 

Soil I . 80£-01 4.45£-02 3.28£-02 

Soil ND NA J.8.5£-01 

Soil ND NA 1.52£-01 

Soil ND NA J.97E-02 

Soil ND NA 7.91£-02 

Soil Half· life too short 

Soil Half - life too short 

Soil 5.62£-01 J. 18£-01 6.02£-02 

Soil 1. 71£-01 6.24£-02 5.24£-02 

Soil 1.26£+00 5.27E-OJ 5.09£-0/ 

Soil 1.65£-01 3.17E-02 2.40£-02 

Soil ND NA 8.06£-02 

Soil ND NA 2.98£-01 

Soil 1.58£-01 4.21£-02 3.5/£-02 

Soil ND NA 3.17E-02 

Soil ! .05£-01 4.58£-02 3.86£-02 

Soil ND NA 1. 79£-01 

. r • 
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-=co:r--k ~c~ .. ••~ L~; 
EcoTek Laboratory Services Incorporated 

.. 

GAMMA ISOTOPICS 

Clienr: Weston Clienr Reference No.: 92J0L504 
LSDG: 21303 Date Received: 12/4/92 

lab Hanford Weston Date Date Analyte Matrix Re.sull 2 Sigma Detection 
Sample Sample Sample Sampled Analyzed E"or . Limit 

ID ID ID pCl/g pCilg r,Cllll 

2130303 B01930 003 10/29192 218/93 Europium • 152 Soil 4.99E-Ol J.95E-Ol 1.68£-01 

2130303 B01930 003 10129/92 2/8/93 Europium - 154 Soil ND NA 4. 79£-02 

2130303 B01930 003 10129/92 2/8/93 Europium - 155 Soil ND NA 7.42£-02 

2130303 B01930 003 10/29192 2/8/93 Potassium-40 Soil 7. 19E+OO l .07E+OO 3.30£-01 

2130303 801930 003 10129/92 2/8/93 Radium - 223 Soil Half - life too short 

2130303 801930 003 10129/92 2/8/93 Radium - 224 Soil Hal• - life too short 

2130303 801930 003 10129/92 2/8/93 Radium - 226 Soil 5. 25E-OI I. 12£-01 6.53£-02 

2130304 801931 004 10/29192 2/8/93 Cobalt - 57 Soil l .44E-OJ 2.33E-02 J. 71E-02 

2130304 801931 004 10129/92 218/93 Cobalt - 58 Soil ND NA 8.58£-02 

2130304 801931 004 10129/92 218193 Iron - 59 Soil ND NA 3.46£-01 

2130304 801931 004 10/29/92 2/8/93 Cobalt - W Soil 1. 78E-Ol 4. nE-02 3.99E-02 

2130304 B01931 004 10129/92 2/8/93 Cesium - /34 Soil ND NA 3.39E-02 

2130304 B0/931 004 10129/92 218/93 Cesium - 137 Soil ND NA 3.25E-02 

2130304 801931 004 10129/92 2/8/93 Cerium - 144 Soil ND NA J.66£-01 

2130304 B0/931 004 10129/92 2/8/93 Europium • 152 Soil 4.82E-OI 2.18£-01 l.93E-Ol 

2130304 B0193 I 004 10129/92 218193 Europium - 154 Soil ND NA 4.95£-02 

2130304 801931 004 10129/92 218193 Euror,ium - 155 Soil ND NA 7.44£-02 

2130304 801931 004 10129/92 2/8/93 Potassium-40 Soil 8.08E+OO J.JJE+OO 4.92E-Ol 

2130304 801931 004 10129192 2/8/93 Radium• 223 Soil Half - life too short 

2130304 801931 004 10129/92 2/8193 Radium - 224 Soil Ha/i - life too short 

2130304 801931 004 10129/92 2/8/93 Radium-226 Soil 5.58E-OI J.09E-Ol 6.90E-02 

2130304 801931 004 10129/92 218/93 Thorium-232 Soil 2.08E-Ol 7. 15£-02 6.19E-02 

2130305 801933 005 10129/92 2/8/93 Cadmium-109 Soil l .33E+OO 5.43£-01 5.J9E-Ol 

2130305 801933 005 10129/92 2/8/93 Cobalt - 58 Soil ND NA 7. 7JE-02 

2130305 801933 005 10129/92 218193 Iron - 59 Soil ND NA 3.JBE-01 

2130305 801933 005 10129/92 2/8193 Cobalt • ()() Soil ND NA 3.17£-02 

2130305 801933 005 10129/92 2/8193 Cesium - 134 Soil ND NA 2.97E-02 

2130305 801933 005 10129/92 2/8/93 Cesium - 137 Soil 3. 15£-01 6.35£-02 4.26£-02 

2130305 801933 005 10129/92 2/8/93 Cerium - 144 Soil ND NA 1. 7JE-Ol 

2130305 801933 005 10/29/92 218193 Europium - 152 Soil ND NA 1.74£-01 

2130305 801933 005 10/29192 2/8/93 Europium - 154 Soil ND NA 3.59E-02 

2130305 801933 005 10/29/92 2/8193 Europi"m - 155 Soil ND NA 7.42E-02 

2130305 B01933 005 10/29/92 2/8193 Potassium-40 Soil 9.84£+00 l.26E+OO 3. 73£-01 

2130305 801933 005 10129/92 2/8/93 Radium - 223 Soil Half - life too shon 

2130305 801933 005 10129/92 218/93 Radium - 224 Soil Ha f - Life too short 

2130305 B01933 005 10129/92 2/8/93 Radium-226 Soil 5.39£-01 J.07E-Ol 5.45£-02 

2130305 801933 005 10129/92 2/8/93 Thorium-232 Soil 2.97E-Ol 7.36£-02 5.69E-02 

NU = Not Uetected Above MUA . 
NA = Not Applicable 
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EcoTek L5i 
EcoTek Laboratory Services Incorporated 

......... 

GAMMA ISOTOPICS . ::.·::,····---

-~ .. ... 

Client: Weston 

LSDG: 21303 

!Ab Hanford Weston 
Sample Sample Sample 

lD ID ID 
2130306 B01934 006 

2130306 B01934 006 

2130306 B01934 006 

2/30306 B01934 006 

2130306 B01934 006 

2130306 B0/934 006 
- 2130306 -mfl934 006 

2130306 B01934 006 

2130306 B01934 006 
2130306 B01934 006 
2/30306 B0/934 006 

2130306 B01934 006 

2130307 B0/935 007 

2130307 B0/935 007 

2130307 B0/935 007 

2/30307 B01935 007 

2130307 801935 007 

2/30307 801935 007 

2130307 B01935 007 

2130307 B01935 007 

2130307 B0/935 007 

2130307 801935 007 

2130307 B0/935 007 

2130307 801935 007 

2130307 801935 007 

2/30307 B01935 007 

ND = Not Detected Above MDA 
NA = Not Applicable 

Date Dau Analyte 
Sampled Analywl 

10129/92 2/8/93 Cobalt· 58 

10129/92 2/8193 Iron· 59 

10129/92 2/8193 Cobalt· f>O 

10129/92 218/93 Cesium - 134 

10129/92 2/8193 Cesium - 137 

10129/92 2/8193 Cerium• 144 
-· 

10129/92 218193 Europium • I 52 

/0129/92 2/8193 Europium - I 54 

/0/29/92 218193 Europium - 155 

/0129192 2/8/93 Potassium-40 

10129/92 2/8193 Radium· 223 

10129/92 218193 Radium - 224 

10129/92 218193 Coball • 57 

10/29192 2/8193 Cobalt - 58 

10/29/92 2/8193 Iron - 59 

/0129192 2/8193 Cobalt • f>O 

10129/92 218/93 Cesium• 134 

10129/92 218/93 Cesium • 137 

10129/92 2/8/93 Cerium• /44 

10129/92 2/8193 Europium· 152 

10/29192 2/8/93 Europium • 154 

10129/92 2/8193 Europium - I 55 

10/29/92 2/8193 Potassium-40 

10129/92 2/8/93 Radium· 223 

10129/92 2/8193 Radium· 224 

10/29192 218193 Radium· 226 

Client Reference No.: 92101...504 

Dau Received: 12/4192 

Matrb: Ruull 2 Sigma D«ecrlon 
Error , Umll 

pCllR pCIIR pCIIR 

Soil ND NA 5.48£..()2 

Soil ND NA 2.07E..()l 

Soil ND NA 2.04£..()2 

Soil ND NA 2.0JE..()2 

Soil ND NA 2.13£..()2 

Soil ND NA 1.29£-01 

Soil ND NA l.0JE-01 

Soil ND NA 2.66E-02 

Soil ND NA 5.65£-02 

Soil I.03£+00 4.47E..()l 2.55£-01 

Soil Half - Life too Shon 

Soil Half - Life too Shon 

Soil 6. 76£..()/ 7.15£..()2 2.80£..()2 

Soil ND NA 1.19£..()1 

Soil ND NA 4.21£-01 

Soil 3.82£-01 6.22£..()2 3.6/E-02 

Soil ND NA 4.87E-02 

Soil 1.96£ +01 2.36£+00 7.38£-02 

Soil ND NA 2.8/E-OI 

Soil / .9/E+OO 3.50£..()/ 2.18£-01 

Soil 1.3/E..()/ 4.82£..()/ 5.34£..()2 

Soil ND NA l.27E-Ol 

Soil 7.72E+OO 1./0E+OO 4.15£..()1 

Soil Half - Life too slum 

Soil Half - Life too shon 

Soil 3.44£..()1 1.23£..()1 l.19E-Ol 
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EcoTek LSI 
EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR GAMMA ISOTOPICS 

Client: Weston Analytics 

LSDG: 21303 

Matrix: Soil 

* 

* 

* 

The prepared sample is placed in a container and counted on a gamma spectrometry 
system which is calibrated with NIST traceable standards. A spectrum is collected and 
analyzed for the presence of gamma emitting radionuclides. The peaks present in the 
sample spectrum are compared to a nuclide library and the gamma emitters identified. 
The identified peaks are then qµantified and isotopic concentrations calculated~ Minimum 
Detectable Activities (MDAs) are then calculated for isotopes not identified in the 
sample. 

The detection limit or MDA for this analysis is dependent on sample size, detector 
efficiency, detector background, and count time. 

The following exceptions and/or considerations should be . noted for the sample group 
contained within: 

The soil samples submitted under Laboratory Sample Delivery Group (LSDG) No. 21303 
were analyzed for gamma emitting isotopes between February 8 and 9, 1993. Sample 
00 l BO 1928 was counted twice to represent a sample duplicate. The duplicate Relative 
Percent Differences (RPDs) for the isotopes of interest were within the laboratory control 
limits. With the exception of Cs-137, MDAs were used to calculate the RPO. 
Therefore, the RPO was not applicable. The sample activities and MDAs reported 
represent values decay corrected to the sample collection date. 

. . - . . __ .,., . ~- ---



7 353~ 2723 
Summary of Nuclide c 1v1 y 
Sample ID: 21303_01_375 Acquisition date 

Page: 8 
8-FEB-1993 21:39:49 

Total number of lines in spectrum 82 
Number of unidentified lines 38 
Number of lines tentatively identified by NID 44 53.66% 

Nucl i de Type : fission 

Uncorrected 
Nuc l ide Hlife Decay uCi/GRAM 
CO-57 270.90D 1.305 l.341E-08 
CD-109 464.00D 1.168 1.032E-06 
CS-137 30.17Y 1.007 5.744E-08 
EU-155 4.96Y 1.041 2.053E-08 

---------
Total Activity l.123E-06 

Nuclide Type : natural 

Uncorrected 
Nuclide Hlife Decay uCi/GRAM 
RA-226 1600.00Y 1. 000 5.429E-07 
TH-232 l.41E+l0Y 1. 000 l.779E-07 
PA-234 24.l0D 19.973 2.168E - 05 
TH-234 24.l0D 19.973 2.054E-07 

- cF ZJ-S --,-:-o 4E + 0 8 Y 1. 000 1.017E-07 
---------

Total Activity 2.270E-05 

Nuclide Type : NATURAL 

Uncorrected 
Nuclide Hlife Decay uCi/GRAM 
TH-230 7.70E+04Y 1. 000 l.985E-06 

---------
Total Activity l.985E-06 

Grand Total Activity 2.SBlE-05 

Flags: "K" = Key line not found 
"E" = Manually edited 

~ ... ,. . . ··- -- . ·- ~- , .. - -··- ~ - .. -- -·- - ---· -

Decay Corr Decay Corr 2-Sigma 
uCi/GRAM 2-Sigma Error %Error Flags 
l.7S0E-08 l.180E-08 67.45 
1. 206E-06 0.354E-06 29.33 
S.781E-08 2.180E-08 37.71 
2.136E-08 3.979E-08 186.25 
---------
l.302E-06 

Decay Corr Decay Corr 2-Sigma 
uCi/GRAM 2-Sigma Error %Error Flags 
5.430E-07 0.964E-07 17.76 
l.779E-07 0.485E-07 27.28 
4.329E-04 l.985E-04 45.86 KA 

_ _A__~L0_2 E=-Q6 1 0_~5.2E- Q6 - 2-5-6-.-4-4-
1.017E-07 0.853E-07 83.88 
---------
4.379E-04 

Decay Corr Decay Corr 2-Sigma 
uCi/GRAM 2-Sigma Error %Error Flags 
1. 985E-06 3.649E-06 183.82 
---------
1.985E-06 

4.412E-04 

"M" = Manually accepted 
"A" =- · Nuclide specific abn. limit 
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VAX/VMS Nuclide Identification Report V2.8 Generated 9-FEB-1993 07:41:09 

Configuration DKA0:(ALPHA.ARCHIVE.G]21303 01 375.CNF;l 
PEAK Vl6.2,PEAKEFF V2.2,ENBACK-Vl.S,NID V2.4,WTMEAN Vl.4 

: MINACT V2.2 
WESTON 

Analyses by 
Analyses by 
Sample title 
Sample date 
Sample ID 

28-OCT-1992 00:00:00 
21303 01 375 

Acquisition date: 
Sample quantity 
Sample geometry 
Detector geometry: 

8-FEB-1993 21:39:49 
118.19 GRAM 

Sample type 
Detector name : 

SOIL -
GE2 

LGPET 
LGPET 

Elapsed live time: 
Peak Width (FWHM): 
Energy tolerance : 

0 10:00:00.00 
3.00 
1.00 KEV 

Elapsed real time: 
Confidence level 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

0 10:00:04.11 
5.00 % 
8.00 

o.o, 

Errors propagated: 
Efficiency type 
Abundance limit : 

Yes 
Empirical 

75.00 

Summary of Nuclide Activity 

Total number of lines in spectrum 82 
Number of unidentified lines 38 
Number of lines tentatively identified by NID 44 

Nuclide Type : fission 

o.oo % 
Library Energy 

3.00 

53.66% 

, _______________ _ Wtc:Llieiln~-W_tcLMean,-------

Nuclide 
CO-57 
CD-109 
CS-137 
EU-155 

Hlife 
270.900 
464.000 

30.17Y 
4.96Y 

Decay 
1.305 
1.168 
1.007 
1.041 

Total Activity 

Nuclide Type: natural 

Nuclide 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Hlife 
1600.00Y 

l.41E+l0Y 
24.100 
24.100 

7.04E+08Y 

Decay 
1.000 
l. 000 

19.973 
19.973 

1.000 

Total Activity 

Nuclide Type: NATURAL 

Nuclide 
TH-230 

Hlife 
7.70E+04Y 

Decay 
1. 000 

Uncorrected Decay Corr 
uCi/GRAM uCi/GRAM 
l.341E-08 l.750E-08 
l.032E-06 l.206E-06 
5.744E-08 S.781E-08 
7.180E-08 7.471E-08 

l.175E-06 

Wtd Mean 
Uncorrected 

uCi/GRAM 
S.739E-07 
3.363E-07 
2.168E-05 
6.350E-07 
4.219E-08 

2.326E-05 

Wtd Mean 
Uncorrected 

uCi/GRAM 
l.985E-06 

l. 356E-06 

Wtd Mean 
Decay Corr 

uci/GRAM 
5.740E-07 
3.363E-07 
4.329E-04 
l. 268E-05 
4.219E-08 

4.466E-04 

Wtd Mean 
Decay Corr 

uCi/GRAM 
l.985E-06 

Total Activity l.985E-06 1.98SE-06 

4.499E-04 

Decay Corr 
2-Sigma Error 

l.180E-08 
0.354E-06 
2.180E-08 
2.853E-08 

Decay Corr 
2-Sigma Error 

0.S0lE-07 
0.398E-07 
1.985E-04 
0.507E-05 
2.209E-08 

Decay Corr 
2-Sigma Error 

3.649E-06 

Grand Total Activity : 2.642E-0S 

Flags: "K" = Keyline not found "M" = Manually accepted 

2-Sigma 
%Error Flags 
67.45 
29.33 
37.71 
38.18 

2-Sigma 
%Error Flags 

8.73 
11.83 
45.86 
39.96 
52.35 

2-Sigma 
%Error Flags 

183.82 

"E" = Manually edited "A"= Nuclide specific abn. limit 



· · . 9713532.2725 
Summary of Nuclide Activity 
Sample ID : 21303 01 ~y.LI/ 

- -1::lA p 'L-\Ll -'13 
Total number of lines in spectrum 
Number of unidentified lines 

Acquisition date 

83 
36 

Page: e 
9-FEB-1993 20:51:19 

Number of lines tentatively identified by NID 47 56.63% 

Nuclide Type . natural . 
Uncorrected 

Nuclide Hlife Decay uCi/GRAM 
K-40 l.28E+09Y 1.000 7.068E-06 
RA-226 1600.00Y 1.000 4.989E-07 
TH-232 1. 4 lE+l0Y 1.000 1. 465E-07 
TH-234 24.10D 20.617 S.040E-07 
U-235 7.04E+08Y 1.000 8.231E-08 

---------Total Activity 8.J00E-06 

Nuclide Type : fission 

Uncorrected 
Nuclide Hlife Decay uCi/GRAM 
CO-57 270.900 1.309 l.365E-08 
RU-103 39.35D 6.381 1. 002E-08 
CD-109 464.000 1. 170 l.083E-06 
CS=l. 37- 30.17Y 1.007 5.613E-08 

---------
Total Activity 1. 163E-06 

Grand Total Activity 9.462E-06 

Flags: "K" =- Key line not found 
"E" = Manually edited 

Decay Corr Decay Corr 2-Sigma 
uCi/GRAM 2-Sigma Error %Error Flags 
7.068E-06 0.928E-06 13.14 
4.989E-07 0.971E-07 19.45 
1. 465E-07 0.519E-07 35.42 
1.039E-05 1. 343E-05 129.24 
8.231E-08 6.898E-08 83.80 
---------
l.819E-05 

Decay Corr Decay Corr 2-Sigma 
uCi/GRAM 2-Sigma Error %Error Flags 
l.787E-08 1. 258E-08 70.41 
6.393E-08 8.443E-08 132.06 

_ l .._2 6_7 E=-0_6 Q.~45-5 E-0-6 -3-5.93-
5.651E-08 2.142E-08 37.90 
---------
l.406E-06 

1. 959E-05 

"M" • Manually accepted 
"A"=- Nuclide specific abn. limit 



Ci71353,,, '"'7~'6 
.I, • (.,,,,.(... ' 

VAX/VMS Nuclide Identification Report V2.8 Generated 10-FEB-1993 13:32:38 

Configuration 
Analyses by 
Analyses by 
Sample title 

DKAO:(ALPHA.ARCHIVE.G]21303 01 375.CNF;2 
PEAK Vl6.2,PEAKEFF V2.2,ENBACK-Vl.5,NID V2.4,WTMEAN 
MINACT V2.2 
WESTON 

Vl.4 

Sample date 28-0CT-1992 00:00:00 
: 21303 01 375 Sample ID 

Sample · type 
Detector name : 

Acquisition date : 
Sample quantity : 

9-FEB-1993 20:51:19 
118.19 GRAM 

Elapsed live time: 
Peak Width (FWHM): 
Energy tolerance: 
Errors propagated: 
Efficiency type 
Abundance limit 

SOIL 
GE6 
0 16:40:00.00 

3.00 
1.00 KEV 

Yes 
Empirical 

75.00 

Summary of Nuclide Activity 

Sample geometry 
Detector geometry: 
Elapsed real time: 
Confidence level 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit : 

LGPET 
GE6 
O 16:40:12.28 

5.00 % 
8.00 
0.00 % 

Library Energy 
3.00 

0.0\ 

Total number of lines in spectrum 83 
Number of unidentified lines 36 
Number of lines tentatively identified by NID 47 56.63% 

Nuclide Type : natural 

Nuclide 
K-40 
RA-226 
TH-232 
TH-234 
U-235 

Hlife 
l.28E+09Y 

1600.00Y 
l.41E+l0Y 

24.100 
7.04E+08Y 

Decay 
1. 000 
1.000 
1.000 

20.617 
1.000 

Total Activity 

Nuclide Type : fission 

Nuclide 
C0-57 
RU-103 
C0-109 
CS-137 

Hlife 
270.90D 

39.35D 
464.000 

30.17Y 

Decay 
1.309 
6.381 
1. 170 
1.007 

Wtd Mean 
Uncorrected 

uCi/GRAM · 
7.068E-06 
5.562E-07 
3.330E-07 
7.360E-07 
8.444E-08 

8.778E-06 

Wtd Mean 
Uncorrected 

uCi/GRAM 
1.365E-08 
1.002E-08 
1.083E-06 
5.613E-08 

Total Activity 1.163E-06 

Grand Total Activity: 9.940E-06 

Flags: "K" :::a Key line not found 
"E" = Manually edited 

Wtd Mea_n _________ _ 
Decay Corr Decay Corr 

uCi/GRAM 2-Sigma Error 
7.068E-06 0.928E-06 
5.562E-07 0.508E-07 
3.330E-07 0.420E-07 
1.517E-05 0.577E-05 
8.444E-08 2.934E-08 

2.322E-05 

Wtd Mean 
Decay Corr 

uCi/GRAM 
l.787E-08 
6.393E-08 
l.267E-06 
S.651E-08 

1. 406E-06 

2.462E-05 

Decay Corr 
2-Sigma Error 

1. 258E-08 
8.443E-08 
0.455E-06 
2.142E-08 

"M" • Manually accepted 

2-Sigma 
%Error Flags 
13. 14 
9.12 

12.61 
38.03 
34.75 

2-Sigma 
%Error 
70.41 

132.06 
35.93 
.37.90 

Flags 

"A"= Nuclide specific abn. limit 

~ '- · 



q-, zr:3 . 
• j I J]. Z 2727 Summary of Nuclide Activity - . 

Sample ID: 21303 02 376 Acquisition date 
Page: 8 

8-FEB-1993 21:43:27 

Total number of lines in spectrum 68 
Number of unidentified lines 29 
Number of lines tentatively identified by NID 39 57.35% 

Nuclide Type : fission 

Uncor rected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay uCi/GRAM uCi/GRAM 2-Sigma Error %Error Flags 
CD-109 464.00D 1.168 1.098E-06 1. 283E-06 0.594E-06 46.27 
CS-137 30.17Y 1.007 1. 793E-07 1.804E-07 0.445E-07 24.65 

--------- ---------Total Activity 1. 278E-06 1. 464E-06 

Nuclide Type . natural . 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/GRAM uCi/GRAM 2-Sigma Error %Error Flags 
RA-226 1600.00Y 1.000 5.615E-07 5.616E-07 l.182E-07 21.04 
TH-232 1.41E+l0Y 1.000 1.709E-07 1.709E-07 0.624E-07 36.52 
PA-234 24.l0D 19.974 3.461E-06 6.914E-05 6.521E-05 94.32 A 
TH-234 24.100 19.974 3.919E-07 7.827E-06 16.00E-06 204.38 
U-235 7.04E+08Y 1.000 1.307E-07 l.307E-07 1.097E-07 83.95 

--------- ------------ Total Activity 4.716E-06 7.783E-05 

Grand Total Activity . 5.994E-06 7.929E-05 . 
Flags: "K" :::, Keyline not found "M" =- Manually accepted 

"E" = Manually edited "A II :::s Nuclide specific abn. limit 



9713532~2728 
VAX/VMS Nuclide Identification Report V2.8 Generated 9-FEB-1993 07:44:49 

Configuration 
Analyses by 
Analyses by 
Sample title 
Sample date 
Sample ID 

DKAO:(ALPHA.ARCHIVE.G]21303 02 376.CNF:l 
PEAK V16.2,PEAKEFF V2.2,ENBACK-Vl.S,NID V2.4,WTMEAN Vl.4 
MINACT V2.2 

: RMI 
28-0CT-1992 00:00:00 
21303 02 376 

Acquisition date: 
Sample quant i ty : 

8- FEB-1993 21:43:27 
98.180 GRAM 

Sample type 
Detector name : 
Elapsed live time: 
Peak Width (FWHM): 
Energy tolerance: 
Errors propagated: 
Efficiency type 
Abundance limit 

SOIL 
GES 
0 10:00:00.00 

3.00 
1.00 KEV 

Yes 
Empirical 

75.00 

Summary of Nuclide Activity 

Sample geometry : 
Detector geometry: 
Elapsed real time: 
Confidence level 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

LGPET 
GES 
0 10:00:05.27 

5.00 % 
8.00 
0.00 % 

Library Energy 
3.00 

Total number of lines in spectrum 68 
Number of unidentified lines 29 
Number of lines tentatively identified by NID 39 

Nuclide Type : fission 

Nuclide 
CD-109 
CS-137 

Hlife 
464.000 

30.17Y 

Decay 
1.168 
1.007 

Total Activity 

Nuclide Type: natural 

Nuclide 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Hlife 
1600 . 00Y 

1.41E+l0Y 
24.100 
24.10D 

7.04E+08Y 

Decay 
1.000 
1.000 

19.974 
19.974 

1.000 

_Ktd_ M_e_an~ __ w_tcLMean 
Uncorrected Decay Corr 

uCi/GRAM uCi/GRAM 
l.098E-06 l.283E-06 
l.793E-07 l.804E-07 

1. 278E-06 

Wtd Mean 
Uncorrected 

uCi/GRAM 
6 . 323E - 07 
3.594E-07 
3.461E-06 
6.227E-07 
8.374E-08 

1. 464E-06 

Wtd Mean 
Decay Corr 

uCi/GRAM 
6.324E - 07 
3.594E-07 
6.914E-05 
l.244E-05 
8.374E-08 

Total Activity S.160E-06 8.265E-05 

8.411E-05 

57.35% 

Decay Corr 
2-Sigma Error 

0.594E-06 
0.445E-07 

Decay Corr 
2-Sigma Error 

0.612E-07 
0.548E-07 
6.521E-05 
0.601E-05 
3.621E-08 

2-Sigma 
%Error 
46.27 
24.65 

2-Sigma 
%Error 

9.67 
15.25 
94.32 
48.33 
43.24 

Grand Total Activity : 6.437E-06 

Flags: "K" = Key line not found "M" :::1 Manually accepted 
"E" =- Manually edited "A"• Nuclide specific abn~ limit 

1 • ..1 .L . \. 

0.0% 

Flags 

Flags 



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

q 13532 ,,.,29 
Summary of Nuclide A6 iv1t:y .(../ 
Sample ID : 21303 03 377 Acquisition date 

Page: 8 
8-FEB-1993 21:44:19 

Total number of lines in spectrum 81 
Number of unidentified lines 33 
Number of lines tentatively identified by NID 48 59.26% 

Nuclide Type: natural 

Nuclide 
K-40 
RA-226 
TH-232 
TH-234 
U-235 

Hlife 
l.28E+09Y 

1600.00Y 
1. 4 lE+l0Y 

24.l0D 
7.04E+08Y 

Decay 
1. 000 
1.000 
1.000 

19.408 
1.000 

Total Activity 

Nuclide Type: fission 

Nuclide 
CO-57 
CD-109 
CS-137 

- EU-155 

Hlife 
270.900 
464.00D 

30.17Y 
- .r-;-9-Gy 

Decay 
1.302 
1. 167 
1.007 
1.04-0 

Uncorrected 
uCi/GRAM 
7.190E-06 
S.246E-07 
1. 401E-07 
3.294E-07 
1. 396E-07 

8.324E-06 

Uncorrected 
uCi/GRAM 
l.268E-07 
l.082E-06 
l.040E-07 
5.304E-08 

Total Activity : l.365E-06 

Nuclide Type: activation 

Nuclide 
CO-60 
EU-152 

Hlife 
S.27Y 

13.60Y 

Decay 
1.038 
1.014 

Total Activity 

Grand Total Activity 

Uncorrected 
uCi/GRAM 
1. 520E-07 
4.923E-07 

6.443E-07 

l.033E-05 

Flags: "K" =- Keyline not found 
"E" a Manually edited 

Decay Corr 
uCi/GRAM 
7.190E-06 
S.247E-07 
l.401E-07 
6.194E-06 
1.396E-07 

1.439E-05 

Decay Corr 
uCi/GRAM 
1.650E-07 
l.262E-06 
1. 04 7E-07 
S.518E-08 

l.587E-06 

Decay Corr 
uCi/GRAM 
1. 578E-07 
4.994E-07 

6.572E-07 

1. 663E-05 

Decay Corr 
2-Sigma Error 

1.069E-06 
1.123E-07 
0.663E-07 
15.85E-06 
1. lSSE-07 

2-Sigma 
%Error Flags 
14. 87 
21.39 
47.29 

247.95 
82.74 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 

0.317E-07 19.20 
0.527E-06 41.79 
0. 458E-QJ __ 4L70 
S.461E-08 98.96 

Decay Corr 
2-Sigma Error 

0.421E-07 
1. 954E-07 

2-Sigma 
%Error Flags 
26.68 
39.12 

"M" ::s Manually accepted 
"A"• Nuclide specific abn. limit 

- I 

- ~- .. , .~.~. • .. ,,.,.: ... ·..-.• ..>..-: ·---- • .... ,., ... .,_ .. .. - • . ..,_ .. _ •• __ _ ,... . ·-- r-,, , ,... · · --·--.. ·-·· - · - · -- • • • ••• • --~··•··· --····---· ... . . . -·-· - •. • • _, , ,. ........ -· ~ -•--· .4.,_ _, ... _ • __ .,. .. .... . . .... ~ .. .... , ...... , 



9713532 .. 2730 
Summary of Nuclide Activity 
Sample ID: 21303_04_378 Acquisition date 

Page: 9 
8-FEB-1993 21:48:03 

Total number of lines in spectrum 81 
Number of unidentified lines 26 
Number of lines tentatively identified by NID 55 67.90% 

Nuclide Type: natural 

Nuclide 
K-40 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Hlife 
l.28E+09Y 

1600.00Y 
1. 41E+lOY 

24.lOD 
4.47E+09Y 
7.04E+08Y 

Decay 
1.000 
1.000 
1.000 

19.410 
1.000 
1.000 

Total Activity 

Nuclide Type: fission 

Nuclide 
C0-57 
CD-109 

Hlife 
270.90D 
464.00D 

--3 0--:-17 Y-- cs=1.'Ji1 
CE-141 32.50 D 

Decay 
1. 302 
1.167 
1 :-007 
9.018 

Uncorrected 
uCi/GRAM 
8.076E-06 
5.578E-07 
2.078E-07 
5.508E-06 
5.672E-07 
1. 039E-07 

l.502E-05 

Uncorrected 
uCi/GRAM 
l.105E-07 
7.409E-07 
1. 804E-08 
2.261E-08 

Total Activity : 8.920E-07 

Nuclide Type: activation 

Nuclide 
C0-60 
EU-152 
HG-203 

Hlife 
5.27Y 

13.60Y 
46.60D 

Decay 
1.038 
1.014 
4.636 

Total Activity 

Nuclide Type: NATURAL 

Nuclide 
TH-230 
PA-231 

Hlife 
7.70E+04Y 
3.28E+04Y 

Decay 
1.000 
1.000 

Total Activity 

Grand Total Activity 

Uncorrected 
uCi/GRAM 
l.716E-07 
4.748E-07 
1. 143E-08 

6.578E-07 

Uncorrected 
uCi/GRAM 
1. 239E-06 
4.504E-07 

l.690E-06 

1. 826E-05 

Flags: "K" = Keyline not found 
"E" = Manually edited 

Decay corr 
uCi/GRAM 
8.076E-06 
5.579E-07 
2.078E-07 
1.069E-04 
5.672E-07 
1. 039E-07 

l.164E-04 

Decay Corr 
uCi/GRAM 
1. 439E-07 
8.643E-07 
1. BlSE-08 
2.039E-07 

1. 230E-06 

Decay Corr 
uCi/GRAM 
1. 781E-07 
4.817E-07 
5.299E-08 

7,127E-07 

Decay corr 
uCi/GRAM 
1.239E-06 
4.504E-07 

1. 690E-06 

1. 201E-04 

Decay Corr 
2-Sigma Error 

l.134E-06 
1. 086E-07 
0.715E-07 
1. 469E-04 
7.562E-07 
1.153E-07 

2-Sigma 
%Error Flags 
14. 04 
19.46 
34.43 

137.38 A 
133.31 
111.03 

Decay Corr 
2-sigma Error 

0.233E-07 
_A_._ 921E-07 
2.496E-08 
2.243E-07 

2-Sigma 
%Error 
16.23 

_5_6_._9 4._ __ 

Flags 

Decay Corr 
2-Sigma Error 

0.472E-07 
2.l82E-07 
8.638E-08 

Decay corr 
2-Sigma Error 

4.940E- 06 
5.626E-07 

137.52 
110.00 

2-Sigma 
%Error 
26.53 
45.29 

163.00 

Flags 

2-Sigma 
%Error Flags 

398.62 
124.91 

"M" = Manually accepted 
"A"= Nuclide specific abn. limit 

, ._ I 

J l ) 



9713532 .. 2731 
VAX/VMS Nuclide Identification Report V2.8 Generated 9-FEB-1993 07:49:22 

Configuration DKA300:[ALPHA.ARCHIVE.G)21303_04_378.CNF;l 
Analyses by PEAK Vl6.2,PEAKEFF V2.2,ENBACK Vl.5,NID V2.4,WTMEAN Vl.4 

: WESTON Sample title 
Sample date 
Sample ID 

: 29-0CT-1992 00 : 00:00 
21303 04 378 

Acquisition date: 
Sample quantity 
Sample geometry 
Detector geometry: 

8-FEB-1993 21:48:03 
112.26 GRAM 

Sample type 
Detector name : 
Elapsed live time: 
Energy tolerance: 
Errors propagated: 
Efficiency type 
Abundance limit 

SOIL -
GLl 
0 10:00:00.00 

2.00 KEV 
Yes 
Empirical 

75.00 

Summary of Nuclide Activity 

Elapsed real time: 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

LGPET 
GLl 
0 10:00:11.65 

8.00 
o.oo % 

Library Energy 
3.00 

Total number of lines in spectrum 81 
Number of unidentified lines 26 
Number of lines tentatively identified by NID 55 

Nuclide Type: natural 

Nuclide 
K-40 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Hlife 
1 • -2 8 E-i-0 9-y­

l600.00 Y 
1. 41E+lOY 

24.10D 
4.47E+09Y 
7.04E+08Y 

Decay 
1. oo-o 
1.000 
1. 000 

19.410 
1.000 
1.000 

Total Activity 

Nuclide Type: fission 

Nuclide 
C0-57 
CD-109 
CS-137 
CE-141 

Hlife 
270.90D 
464.000 

30.17Y 
32.50D 

Decay 
1.302 
1.167 
1.007 
9.018 

Wtd Mean 
Uncorrected 

uCi/GRAM 
8. OtoE-06 
6.102E-07 
3.582E-07 
6.882E-06 
6.798E-07 
6.183E-08 

l.667E-05 

Wtd Mean 
Uncorrected 

uCi/GRAM 
l.105E-07 
7.409E-07 
l.804E-08 
2.261E-08 

Total Activity: 8.920E-07 

Nuclide Type: activation 

Nuclide 
C0-60 
EU-152 
HG-203 

Hlife 
5.27Y 

13.60Y 
46.60D 

Decay 
1.038 
1.014 
4.636 

Wtd Mean 
Uncorrected 

uCi/GRAM 
1. 714E-07 
3.401E-07 
1.143E-08 

Total Activity: 5.230E-07 

Wtd Mean 
Decay Corr 

uCi/GRAM 
8.076E-06 
6.102E-07 
3.582E-07 
1. 336E-04 
6.798E-07 
6.183E-08 

l.434E-04 

Wtd Mean 
Decay Corr 

uci/GRAM 
1.439E-07 
8.643E-07 
1. 815E-08 
2.039E-07 

l.230E-06 

Wtd Mean 
Decay Corr 

uCi/GRAM 
l.779E-07 
3.450E-07 
S.299E-08 

S.760E-07 

67.90% 

Decay Corr 2-Sigma 
2-Sigrna Error_ %Error 

l.134E-06 14.04 
0.591E-07 9.68 
0.526E-07 14.69 
l.328E-04 99.39 
3.193E-07 46.97 
3.022E-08 48.87 

Decay Corr 
2-sigrna Error 

0.233E-07 
4.921E-07 
2.496E-08 
2.243E-07 

Decay Corr 
2-Sigrna Error 

0.327E-07 
0.431E-07 
8.638E-08 

•-J' 

2-Sigma 
%Error 
16.23 
56.94 

137.52 
110.00 

2-Sigma 
%Error 
18. 35 
12.49 

163.00 

• I 

0.0% 

Flags 

Flags 

Flags 



· 9713532 2732 
Summary of Nuclide Activity ~(continued) 
Sample ID: 21303_04_378 Acquisition date 

Page: 2 
8-FEB-1993 21:48:03 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay uCi/GRAM 
TH-230 7.70E+04Y 1.000 1. 239E-06 
PA-231 3.28E+04Y 1. 000 4.523E-07 

---------Total Activity 1. 692E-06 

Grand Total Activity: l.978E-05 

Flags: "K" = Keyline not found 
"E" = Manually edited 

Wtd Mean 
Decay Corr Decay Corr 2-Sigma 

uCi/GRAM 2-Sigma Error %Error Flags 
1.239E-06 4.940E-06 398.62 
4.523E-07 3.995E-07 88.32 

---------
1. 692E-06 

1. 469E-04 

"M" = Manually accepted 
"A"= Nuclide specific abn. limit 

I ,. \. ' 



9713532 .. 2733 
Su~mar} of Nuclide Activity 
Sarnole ID: 21303_05_379 Acquisition date 

Pa·ge : 8 
8-FEB-1993 21:49:00 

Total number of lines in spectrum 71 
Number of unidentified lines 28 
Number of lines tentatively identified by NID 43 60.56% 

Nuclide 

Nuclide 
K-40 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Nuclide 

Nuclide 
MN-54 
HG-203 

Type . natural . 

Hlife Decay 
1. 28E+09Y 1. 000 

1600.00Y 1.000 
1. 4 lE+lOY 1.000 

24.lOD 19.410 
4.47E+09Y 1. 000 
7.04E+08Y 1. 000 

Total Activity : 

Type : activation 

Hlife 
312.70D 

46.60D 

Decay 
1. 257 
4.636 

Total Activity 

Nuclide Type : fission 

Nuclide Hlife Decay 
CD-109 464.000 1.167 
CS-137 30.17Y 1.007 
CE-141 32.500 9.018 

Total Activity 

Grand Total Activity 

Uncorrected 
uCi/GRAM 
9.837E-06 
5.391E-07 
2.967E-07 
8.067E-06 
1. 594E-07 
l.692E-07 
---------
l.907E-05 

Uncorrected 
uCi/GRAM 
1. 445E-08 
3.614E-08 

5.059E-08 

Uncorrected 
uCi/GRAM 
1. 141E-06 
3.125E-07 
3.684E-08 
---------
1. 491E-06 

2.061E-05 

Flags: "K" = Keyline not found 
"E" = Manually edited 

Decay Corr 
uCi/GRAM 
9.837E-06 
5.392E-07 
2.967E-07 
l.566E-04 
l.594E-07 
l.692E-07 

1. 676E-04 

Decay corr 
uCi/GRAM 
1. 817E-OB 
1. 675E-07 

1. 857E-07 

Decay Corr 
uCi/GRAM 
1. 331E-06 
3.146E-07 
3.322E-07 
---------
1. 978E-06 

l.697E-04 

Decay corr 
2-Sigma Error 

1.262E-06 
l.072E-07 
0.736E-07 
2.910E-04 
7.570E-07 
1. 303E-07 

Decay Corr 
2-Sigma Error 

3.262E-08 
l.152E-07 

Decay Corr 
2-Sigma Error 

0.543E-06 
0.635E-07 
2.509E-07 

"M" = Manually accepted 

2-Sigma 
%Error Flags 
12.83 
19.88 
24.81 

185.88 KA 
474.79 

77.03 

2-Sigma 
%Error 

179.57 
68.75 

2-Sigma 
%Error 
40.78 
20.18 
75.53 

Flags 

Flags 

"A"= Nuclide specific abn. limit 

J ' ) 



97 I 353Z .. 273LI 
VAX/VMS Nuclide Identification Report V2.8 Generated 9-FEB-1993 07:50:28 

DKA300:[ALPHA.ARCHIVE.G]21303_05_379.CNF;l Configuration 
Analyses by PEAK Vl6.2,PEAKEFF V2.2,ENBACK Vl.5,NID V2.4,WTMEAN Vl.4 

WESTON Sample title 
Sample date 
Sample ID 

29-OCT-1992 00:00:00 
21303 05 379 

Acquisition date: 
Sample quantity 
Sample geometry 
Detector geometry: 

8-FEB-1993 21:49:00 
109.36 GRAM 

Sample type 
Detector name : 

SOIL - -
GL2 

LGPET 
GL2 

Elapsed live time: 0 10:00:00.00 
2.00 KEV 

Elapsed real time: 0 10:00:03.76 
8.00 Energy tolerance : 

Errors propagated: 
Efficiency type 
Abundance limit 

Yes 
Empirical 

75.00 

Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

o.oo % 
Library Energy 

3.00 

Summary of Nuclide Activity 

Total number of lines in spectrum 71 
Number of unidentified lines 28 
Number of lines tentatively identified by NID 43 

Nuclide Type : natural 

Nuclide Hlife 
K-4 0 - l -;-28ET 09Y 
RA-226 1600.00Y 
TH-232 l.41E+lOY 
PA-234 24.100 
TH-234 4.47E+09Y 
U-235 7.04E+08Y 

Decay 
7 .000 

1.000 
1.000 

19.410 
1.000 
1.000 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

uCi/GRAM uCiLGRAM 
9,8J7E-O~ 9.837E-06 
5.625£-07 5.626£-07 
4.892E-07 4.892E-07 
8.067E-06 l.566E-04 
4.263E-07 4.263E-07 
6.630E-08 6.630£-08 

Total Activity : l.945E-05 

Nuclide Type : activation 

1. 680E-04 

Nuclide 
MN-54 
HG-203 

Hlife 
312.700 

46.600 

Decay 
1.257 
4.636 

Total Activity 

Nuclide Type : fission 

Nuclide 
CD-109 
CS-137 
CE-141 

Hlife 
464.000 

30.17Y 
32.500 

Decay 
1.167 
1.007 
9.018 

Wtd Mean 
Uncorrected 

uCi/GRAM 
1. 445E-08 
3.614E-08 

5.059E-08 

Wtd Mean 
Uncorrected 

uCi/GRAM 
l.141E-06 
3.125E-07 
3.684E-08 

Total Activity l.491E-06 

Wtd Mean 
Decay corr 

uCi/GRAM 
1.817E-08 
1. 675E-07 

1. 857E-07 

Wtd Mean 
Decay Corr 

uCi/GRAM 
1. 331E-06 
3.146£-07 
3.322E-07 

1.978E-06 

1. 701E-04 

60.56% 

Decay Corr 2-Sigma 
2-s igma Err.QI_ tEr_ror 

1.262E-06 12.83 
0.562E-07 9.99 
0.599E-07 12.25 
2.910E-04 185.88 
2.874E-07 67.42 
2.997E-08 45.21 

Decay Corr 
2-Sigma Error 

3.262E-08 
l.152E-07 

Decay Corr 
2-sigma Error 

0.543E-06 
0.635E-07 
2.509E-07 

2-Sigma 
%Error 

179.57 
68.75 

2-Sigma 
%Error 
40.78 
20.18 
75.53 

Grand Total Activity: 2.099E-05 

Flags: "K" = Key l ine not found "M" = Manually accepted 
"A"= Nuclide specific abn. limit "E" = Manually edited 

-.J • 

0.0% 

£1.ags 

Flags 

Flags 



. . 97 13532 .. 2735 
surnm~ry oi Nuclide Ac~ivity 
Sample ID: 21303_06_380 Acquisition date 

Page: 7 
8-FEB-1993 21:49:53 

Total number of lines in spectrum 50 
Number of unidentified lines 19 
Number of lines tentatively identified by NID 31 

Nuclide 

Nuclide 
K-40 
RA-226 
TH-232 
PA-234 
TH-234 
U-235 

Nuclide 

Nuclide 
RU- 103 
CD-109 

Type : natural 

Hlife Decay 
l.28E+09Y 1.000 

1600.00Y 1. 000 
1. 41E+lOY 1.000 

24.lOD 19.410 
4.47E+09Y 1.000 
7.04E+OBY 1. 000 

Total Activity 

Type : fission 

Hlife 
39.JSD 

464.00D 

Decay 
6.150 
1.167 

Uncorrected 
uCi/GRAM 
1. 028E-06 
l.099E-07 
2.885E-08 
4.990E-06 
3.569E-07 
3.886E-08 
---------
6.553E-06 

Uncorrected 
uCi/GRAM 
9.800E-09 
J.289E-07 

Total Activity 3.387E-07 

Decay Corr 
uCi/GRAM 
l.028E-06 
l.099E-07 
2.885E-08 
9.686E-05 
3.569E-07 
3.886E-08 
---------9.842E-05 

Decay corr 
uCi/GRAM 
6.027E-08 
3.836E-07 

4.439E-07 

9.886E-05 

62.00% 

Decay Corr 2-Sigma 
2-sigma Error %Error 

0.447E-06 43.49 
0.612E-07 55.65 
3.803E-08 131.83 
9.lllE-05 94.06 
5.lOSE-07 143.02 
9.644E-08 248.21 

Decay Corr 2-Sigrna 
2-Sigma Error %Error 

7.875E-08 130.66 
3 • 0 U E-=.QJ _ 7..9~. 3 1 

Grand Total Activity: 6.891E-06 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A"= Nuclide specific abn. limit 

.1. ....... I. 

Flags 

KA 

Flags 



9713532 .. 2736 
VAX/VMS Nuclide Identification Report V2.8 Generated 9-FEB-1993 07:51:07 

: DKA300:[ALPHA.ARCHIVE.G)21303_06_380.CNF;l Configuration 
Analyses by 
Sample title 
Sample date 

PEAK Vl6.2,PEAKEFF V2.2,ENBACK Vl.5,NID V2.4,WTMEAN Vl.4 
WESTON 

Sample ID 
29-OCT-1992 00:00:00 
21303 06 380 

Acquisition date: 
Sample quantity 
Sample geometry 
Detector geometry: 

8-FEB-1993 21:49:53 
116.18 GRAM 

Sample type 
Detector name : 
Elapsed live time: 
Energy tolerance: 
Errors propagated: 
Efficiency type 
Abundance limit 

SOIL 

0 10:00:00.00 
2.00 KEV 

Yes 
Empirical 

75.00 

Summary of Nuclide Activity 

Elapsed real time: 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

LGPET 
GL3 
0 10:00:04.30 

8.00 
o.oo % 

Library Energy 
3.00 

Total number of lines in spectrum 50 
Number of unidentified lines 19 
Number of lines tentatively identified by NID 31 62.00% 

Nuclide Type : natural 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 
Nuclide Hlife Decay uCi/GRAM uCi/GRAM 2-Sigma Error 
K-40 - 1 . 2-8 E_,+.,_Q 9-Y 1. 000 -1 . 0-2-8-E-- 0-6 1.~ 02 S-E- 0-6 0 . 4-4-1E--m) 
RA-226 1600.00Y 1.000 l.085E-07 l.085E-07 0.329E-07 
TH-232 1. 41E+l0Y 1. 000 8.271E-08 8.271E-08 2.427E-08 
PA-234 24.l0D 19.410 4.990E-06 9.686E-05 9.lllE-05 
TH-234 4.47E+09Y 1.000 7.433E-08 7.433E-08 22.16E-08 
U-235 7.04E+08Y 1. 000 2.097E-08 2.097E-08 2.047E-08 

--------- ---------
Total Activity 6.305E-06 9.817E-05 

Nuclide Type : fission 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 
Nuclide Hlife Decay uCi/GRAM uCi/GRAM 2-Sigma Error 
RU-103 39.35D 6.150 9.S00E-09 6.027E-08 7.875E-08 
CD-109 464.00D 1.167 3.289E-07 3.836E-07 3.043E-07 

--------- ---------
Total Activity 3.387E-07 4.439E-07 

9.862E-05 Grand Total Activity : 6.643E-06 

Flags: "K" = Keyline not found "M" = Manually accepted 

2-Sigma 
%Error 

~ J.4 9 
30.34 
29.35 
94.06 

298.05 
97.63 

2-Sigma 
%Error 

130.66 
79.31 

"E" = Manually edited "A"= Nuclide specific abn. limit 

0.0% 

Flags 

Flags 



9713532 .. 2737 
s un,na.:: or Nuclide Activity 
Sam~ : 0 ID : 21303 07 381 Acquisition date 

Page : 8 
9-FEB-1993 19:29:30 

Tot:Cll num be r of lines in spectrum 76 
Nu• be r of unidentified lines 24 
Nus bGr of lines tentatively identified by NID 52 68.42% 

f' l uc !.. i.dc Type : activation 

Uncorrected Decay Corr Decay Corr 2-Sigma 
fiu; '. ~dc Hlife Decay uCi/GRAM uCi/GRAM 2-Sigrna Error %Error Flags 
t lA- :.2 2 . 6 0Y 1.079 9.396E-08 1. 014E-07 0.488E-07 48.19 
C0 - 00 5.27Y 1.038 3.679E-07 3.820E-07 0.622E-07 16.27 
ZR- 95 64.02D 3.084 5.232E-08 l.613E-07 1. 496E-07 92.69 
t::U - L52 13.60Y 1.015 l.886E-06 l.913E-06 0.350E-06 18.30 

--------- ---------
Total Activity 2.400E-06 2.558E-06 

Nu c 1 id c Ty pe : natural 

Uncorrected Decay Corr Decay Corr 2-sigma 
,l u c L ~-.:le Hlife Decay uCi/GRAM uCi/GRAM 2-Sigrna Error %Error Flags 
,.: - ,; t) l . 28 E+09Y 1.000 7 .720E- 06 7.720E-06 l.102E-06 14.28 
:·:/\ - . ~ -~ '., LG OO .OO Y 1.000 J . 4 38E- 07 3.439E-07 1. 22 6E-07 35.66 
I I! - .. - :. } . . 41 E+lOY 1.000 l.759E-07 l.759E-07 0.904E-07 51. 40 
l ' I! ·- .. :, .; .; . ,1 7 E+09Y 1.000 6 . 999E- 07 6.999E-07 9.433E-07 134.78 

-------- ---------
Total Activity 8.940E-06 8.940E-06 

fl u e 1 i.JG Ty pe : fission 

Uncorrected Decay Corr Decay Corr 2-Sigma 
i l ucl~c.!c>. Hlife Decay uCi/GRAM uCi/GRAM 2-Sigrna Error %Error Flags 
co - ~; ·; 270.900 1. 305 5.183E-07 6.763E-07 0.715E-07 10.58 
(_' 0 - l 0'.J 46 4.000 1.168 4 .447E-07 5.194E-07 7.130E-07 137.26 
<~:s- ~ ~ ·,· 30.17Y 1.007 1. 942E-05 l.955E-05 0.236E-05 12.09 
i·: !) - L:., _; 8.80Y 1.023 l.277E-07 1. 306E-07 0.482E-07 36.94 

--------- ---------
Total Activity 2.051E-05 2.087E-05 

<; l· ,111cl Total Activity : 3.185E-05 3.237E-05 

1-'l ,Hj~: "M" = Manually accepted 
"A"= Nuclide specific abn. limit 

. -:? 



9713532 2738 
VAX/ VMS Nuclide Identification Report V2.8 Generated 10-FEB-1993 05:30:40 

DKA300:[ALPHA.ARCHIVE.G)21303_07_381.CNF;l Con f ig u r a tion 
.t\ na l yses by PEAK Vl6.2,PEAKEFF V2.2,ENBACK Vl.5,NID V2.4,WTMEAN Vl.4 

WESTON s amp l e ti tle 
Sampl e d a te 
S<1 mpl c ID 

29-OCT-1992 00:00:00 
21303 07 381 

Acquisition date: 
Sample quantity 
Sample geometry 
Detector geometry : 

9-FEB-1993 19:29:30 
99.670 GRAM 

Sarnp L,~ ty pe 
De t e ctor name 
E Lilused l i ve t i me: 
r-: nc .r gy t ole rance : 
Error s p rop a gated: 
Efficiency type 
/\ buncl.:rnce 1 imi t 

SOIL 
GLl 
0 10:00:00 . 00 

2.00 KEV 
Yes 
Empirical 

75.00 

s umma r y of Nuclide Activity 

Elapsed real time: 
Half life ratio 
Systematic Error 
Efficiencies at 
WTM error limit 

LGPET 
GLl 
0 10:00:17.19 

8.00 
0.00 % 

Library Energy 
3.00 

To t a l number of lines in spectrum 76 
Number o f unidentified lines 24 
Number o f li nes tentatively identif i ed by NID 52 68.42% 

Jue; l iJc Ty p e : activation 

Nuc L idc 
HA - 7.-2 
co- ,:10 
.". l~- 9'.) 
FU - 1S2 

Hlife 
2-;-60Y-
5 . 27Y 

64 .02D 
13.60Y 

Decay 
1- . 079 
1.038 
3.084 
1.015 

Tota l Activity 

Nu c: L i cl,:) Ty pe : natural 

:·Jue Li d e: 
I<'. - I\ () 

P. /\ - ?? G 
'1'1 1- ~'37 
I'll - ' ' ·\.] 

Hlife 
L . 2 8E+09Y 

1600.00Y 
l .4 1E+l0Y 
·1 • tl 7 E+ 09Y 

Decay 
1.000 
1.000 
1.000 
1.000 

Total Activity 

Nuc lide Type : fission 

Nuc L Lllc 
CO - 'i'/ 
CU- 109 
CS - 13 7 
EU - 15•1 

Hlife 
270.90D 
4 64.00D 

30.17Y 
8 .80Y 

Decay 
1.305 
1.168 
1.007 
1. 023 

Wtd Mean 
Uncorrected 

uCi/GRAM 
9. 39-oE-08 
3.722E-07 
5.663E-08 
1.607E-06 

2.130E-0 6 

Wtd Mean 
Uncorrected 

uCi/GRAM 
7.720E-06 
3 .871E-07 
4.104E-07 
7 .877E-07 

9.305E-06 

Wtd Mean 
Uncorrected 

uCi/GRAM 
5.183E-07 
4.447E-07 
1.942E-05 
l.485E-0 7 

Tota l Activity 2.053E- 05 

Gra nd Tota l Activi t y: 3 . 197 E- 05 

FlucJs : "I<" = Key line not f ound 
" E" = Manually edited 

Wtd Mean 
Decay Corr 

uCi/GRAM 
r.014-E-0 7 
3.864E-07 
1. 746E-07 
l.631E-06 

2.293E-06 

Wtd Mean 
Decay Corr 

uCi/GRAM 
7.720E-06 
3.872E-07 
4.104E-07 
7 . 877E-07 

9.305E-06 

Wtd Mean 
Decay Corr 

uCi/GRAM 
6.763E-07 
5.194E-07 
1. 955E-05 
1. 519E-07 

2.089E-05 

3 . 24 9 E- 05 

Decay Corr 2-Sigma 
2-Sigma Error _ %Error 

0.488E-07 48.19 
0.478E-07 12.38 
1.166E-07 66.78 
0.108E-06 6.61 

Decay Corr 
2-Sigma Error 

1 . 102E-06 
0.712E-07 
0.676E-07 
4.191E-07 

Decay corr 
2-Sigma Error 

0.715E-07 
7.130E-07 
0.236E-05 
0.415E-07 

2-Sigma 
%Error 
14.28 
18.38 
16.46 
53.20 

2-Sigrna 
%Error 
10.58 

137.26 
12.09 
27.34 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

0.0% 

Flags 

Flags 



~ 9 I G ?73g 
Summary of Nuclide Ac ivil: -'- ~ 1. 
Sample IO: LGPET_GE6_VERIF 

- Page : - 6 
Acquisition date: 22-NOV-1991 15:07:26 

Total number of lines in spectrum 43 
Number of unidentified lines 21 
Number of lines tentatively identified by NIO 22 51.16\ 

Nuclide Type . fission . 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uc'i/STD uCi/STD 2-Sigma Error %Error Flags 
CO-57 270.90D 1.825 2.266E-02 4.135E-02 0.380E-02 9.20 
Y-88 106.60D 4.613 4.499E-02 2.076E-01 0.217E-01 10.44 
CD-109 464.000 1.421 l.063E+00 1.511E+00 0.186E+00 12.33 
SN-113 115.100 4 .121 3.090E-02 1.274E-01 0.120E-01 9.46 
CS-137 30.17Y 1.015 9.021E-02 9.156E-02 l.584E-02 17.30 
CE-139 137.66D 3.267 2.00lE-02 6.537E-02 0.633E-02 9.69 

--------- ---------Total Activity . l.272E+00 2.044E+00 . 
Nuclide Type . activation . 

Uncorrected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay uCi/STD uCi/STD 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.088 8.964E-02 9.756E-02 0.954E-02 9.78 
HG-203 46.60D 33.036 3.225E-03 1. 065E-01 0 .139_E_::_0l _ 13_._0_6 --
AM-241 - 4 3-2---;-0 oy--1. o-o-r r :Ta s E-o 1 - 1. 186E-01 0.234E-01 19.69 

--------- ---------Total Activity 2.114E-01 3.227E-01 

Grand Total Activity 1.483E+00 2.366E+00 

Flags: "K" = Keyline not found "M" • Manually accepted 
"E" = Manually edited 11 A 11 • Nuclide specific abn. limit 



VAX/VMS Nuclide port· v2.1 · Generated 25-NOV-1991 09:10:03 

Configuration : 
Analyses by : V2.2,NID V2.4 
Sample title : 
Sample date : 
Sample ID : 

MCAO:[ALPHA]GE5$1 
PEAK V16.l,PEAKEFF 
LARGE PETRI VERIF 
1-OCT-1991 12:00:00 
VERIFY LGPET GES 

Acquisition date: 
Sample quantity : 

25-NOV-1991 08:16:47 
1.0000 STD 

Sample type : GAMMASPEC Sample geometry : LGPET 
Detector name : GES Detector geometry: GES 
Elapsed live time: 0 00:33:20.00 
Energy tolerance : 1.25 KEV 

Elapsed real time: 
Half life ratio : 

0 00:34:44.22 4.0% 
8.00 

Errors propagated: Yes 
Empirical 

75.00 

Systematic Error: o.oo % 
Efficiency type : Efficiencies at : Library Energy 
Abundance limit : 

Summary of Nuclide Activity 

Total number of lines in spectrum 40 
Number of unidentified lines 20 
Number of lines tentatively identified by NID 20 

Nuclide Type: fission 

Nuclide 
CO-:-51__ 
Y-88 
CD-109 
SN-113 
CS-137 
CE-139 

Hlife 
2_7.JL 90J) 
106.60D 
464.00D 
115.l0D 

30.17Y 
137.66D 

Decay 
1._151 
1.429 
1.085 
1.391 
1.003 
1.318 

Uncorrected Decay Corr 
uCi/STD uCi/STD 

2 --1-9_0 E=-0 ..__2 - -'-2 • 5 2 0 E~ 0 2 
4.389E-02 6.271E-02 
l.049E+00 l.138E+0O 
3.033E-02 4.221E-02 
8.911E-02 8.942E-02 
l.954E-02 2.576E-02 

Total Activity: 1.253E+O0 

Nuclide Type : activation 

1. 384E+0O 

Nuclide 
CO-60 
HG-203 
AM-241 

Hlife 
5.27Y 

46.60D 
432.00Y 

Decay 
1.020 
2.261 
1.000 

Total Activity 

Grand Total Activity 

Uncorrected 
uCi/STD 

8.895E-02 
3.088E-03 
l.331E-01 

2.251E-01 

1.479E+00 

Decay Corr 
uCi/STD 

9.073E-02 
6.983E-03 
l.331E-01 

2.308E-01 

1.614E+00 

50.00% 

Decay Corr 
2-Sigma Error 

0 .-2-2-9E-02 -
0. 664E-02 
0.158E+00 
0.397E-02 
l.481E-02 
0.270E-02 

Decay Corr 
2-Sigma Error 

0.884E-02 
0.862E-03 
0.264E-01 

"M" = Manually accepted 

2-Sigma 
%Error Flags 

9.08 --
10.58 
13.87 

9.41 
16.56 
10.47 

2-Sigma 
%Error Flags 

9.74 
12.35 
19.82 

Flags: "K" = Keyline not found 
"E" = Manually edited "A"= Nuclide specific abn. limit 

• - • • ....... . ... w_ , ~ .,... • • ,_.._,._, ... • •--•••-•• • •-•• I, • • • - • • • •~ • • •"• 



Acg·uisition date 
Page: 5 

: 22-NOV-1991 16:49:27 

Total number of lines in spectrum 46 
Number of unidentified lines 28 
Number of lines tentatively identified by NID 18 

Nuclide 

Nuclide 
CO-57 
Y-88 
CD-109 
SN-113 
CS-137 
CE-139 

Nuclide 

Nuclide 
CO-60 
HG-203 
AM-2A__l 

Type : fission 

Hllfe Decay 
270.900 1.825 
106.600 4.616 
464.000 1.421 
115.100 4.123 

30.17Y 1.015 
137.660 3.269 

Total Activity . . 
Type . activation . 

Hlife 
5.27Y 

46.60D 
4 3_2-..J) 0_Y_ 

Decay 
1.088 

33.071 
L._001 

Uncorrected Decay Corr 
uCi/STD uCi/STD 

2.248E-02 4.104E-02 
4.494E-02 2.074E-01 
1.071E+00 l.522E+00 
3.121E-02 l.287E-01 
8.922E-02 9.055E-02 
1.960E-02 6.408E-02 
--------- ---------l.279E+O0 2.054E+00 

Uncorrected Decay Corr 
uCi/STD uCi/STD 

8.972E-02 9.765E-02 
3.120E-03 1.032E-01 
J. .2-0-5 E- 0 1-- 1-.-2 0 7 E--0 1 

Total Activity: 2.134E-01 

Nuclide Type : NATURAL 

3.215E-01 

Nuclide 
TH-230 

Hlife 
7.70E+04Y 

Uncorrected 
Decay uCi/STD 
1.000 2.418E-02 

Total Activity: 2.418E-02 

Grand Total Activity l.516E+00 

Decay Corr 
uCi/STD 

2.418E-02 

2.418E-02 

2.400E+00 

39.13% 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 

0.374E-02 9.10 
0.219E-0l 10.58 
0.211E+00 13.87 
0.121E-01 9.43 
l.500E-02 16.56 
0.670E-02 10.46 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 

0.952E-02 9.74 
0.127E-01 12.35 
0.-239E--01 - 1-9.82 -

Decay Corr 
2-Sigma Error 

3.634E-02 

2-Sigma 
%Error Flags 

150.26 

Flags: "K" • Keyline not found "M" • Manually accepted 
"E" =- Manually edited "A"• Nuclide specific abn. limit 

--i • ' -
•._,, J... c •' 



} 

VAX/VMS Nuclide Ide~ ~2ReJpo~·t V2. 7 Generated 26-NOV-1991 16: 49: 19 

Configuration : DKA0:(ALPHA)LGPET_VER.CNF;3 
Analyses by . PEAK Vl6.l,PEAKEFF V2.2,NID V2.4 . 
Sample title . LARGE PETRI CAL . 
Sample date . 1-APR-1991 12:00:00 . 
Sample ID . LGPET VER . Acquisition date 

Sample quantity 
. . . . 21-NOV-1991 23:58:47 

1. 0000 QC 
Sample type . QC . 
Detector name : GE2 
Elapsed live time: 0 00:33:20.00 
Energy tolerance . 1.25 KEV . 
Errors propagated: Yes 
Efficiency type : Empirical 
Abundance limit . 75.00 . 
Summary of Nuclide Activity 

Sample geometry : 
Detector geometry: 
Elapsed real time: 
Half life ratio 
Systematic Error . . 
Efficiencies at : 

LGPET 
LGPET 
0 00:34:58.18 4.7% 

8.00 
o.oo % 

Library Energy 

Total number of lines in spectrum 45 
Number of unidentified lines 24 
Number of lines tentatively identified by NID 21 46.67% 

Nuclide Type . fission . 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/QC uCi/QC 2-Sigma Error %Error Flags 
co-si _ 270.900_ L 822- 2 .2-63E- 02 - 4 .~1---2-4 E- 0 2 0..377E--02 - g--;-15 -
Y-88 106.GOD 4.595 4.560E-02 2.095E-01 0.221E-01 10.53 
RH-106 368.20D 1.555 9.377E-04 1. 458E-03 1.575E-03 108.00 
CD-109 464.00D 1.420 1. 076E+OO 1. 528E+00 0.203E+OO 13.30 
SN-113 115.lOD 4.105 3.105E-02 1.275E-01 0.125E-Ol 9.79 
CS-137 30.17Y 1.015 8.917E-02 9.050E-02 l.440E-02 15.91 
CE-139 137.66D 3.257 2.021E-02 6.582E-02 0.671E-02 10.19 

--------- ---------
Total Activity . 1. 286E+OO 2.064E+OO . 

Nuclide Type . activation . 
Uncorrected Decay Corr Decay Corr 2-Sigma 

Nuclide Hlife Decay uCi/QC uCi/QC 2-Sigma Error %Error Flags 
C0-60 5.27Y 1.088 8.944E-02 9.731E-02 0.950E-02 9.76 
HG-203 46.60D 32.728 3.064E-03 1.003E-01 0.134E-01 13.35 
AM-241 432.00Y 1.001 1. 190E-01 l.191E-01 0.236E-01 19.79 

--------- ---------Total Activity 2.115E-01 3.167E-01 

Nuclide Type . NATURAL . 
Uncorrected Decay Corr Decay Corr 2-Sigma . 

Nuclide Hlife Decay uCi/QC uCi/QC 2-Sigma Error %Error Flags 
TH-230 7.70E+04Y 1.000 2.535E-02 2.535E-02 3.284E-02 129.58 

--------- ---------Total Activity . 2.535E-02 2.535E-02 . 

Grand Total Activity 1. 523E+00 2.406E+OO 

"M" = Manually accepted Flags: "K" = Keyline not found 
"E" = Manually edited "A"= Nuclide specific abn. limit 

-~- ........ 



Page 5 
Acquisition .... c1te 29-AUG-1991 12:11:28 

~otal humber of lines in spectrum 44 
Number of unidentified lines 25 
Number of lines tentatively identified by NID 19 43.18% 

Nuclide 

Nuclide 
CO-57 
SR-85 
Y-88 
CD-109 
SN-113 
CS-137 
CE-139 

Nuclide 

Nuclide 
CO-60 
HG-203 
AM-241 

Nuclide 

Nuclide 
PA-234 

Type . fission . 
Uncorrected 

Hlife Decay uCi/SAMPLE 
270.90D 1.468 2.827E-02 

64.84D 4.972 9.229E-05 
106.60D 2.652 7.881E-02 
464.00D 1.251 1.216E+00 
115.10D 2.468 5.167E-02 

30.17Y 1.009 9.003E-02 
137.66D 2.128 3.043E-02 

---------
Total Activity : 1.496E+0O 

Type : activation 

Uncorrected 
Hlife Decay uCi/SAMPLE 
5.27Y 1.056 9.206E-02 

46.60D 9.314 1.083E-02 
_ 432-. Q_Qy 1-. 0-0-l - 1--;-2 0 lE-01 

---------
Total Activity 2.230E-01 

Type : natural 

Hlife 
24.l0D 

Uncorrected 
Decay uCi/SAMPLE 

74.804 1.329E-02 

Total Activity 1.329E-02 

Grand Total Activity: 1.732E+00 

Flags: "K" • Keyline not found 
"E" • Manually edited 

Decay Corr Decay Corr 2-Sigma 
uCi/SAMPLE 2-Sigma Error %Error Flags 

4.149E-02 0.383E-02 9.23 
4.589E-04 5.378E-04 117.21 
2.090E-01 0.216E-01 10.31 
1.522E+00 0.189E+00 12.44 
1. 275E-01 0.120E-01 9.42 
9.089E-02 1.500E-02 16.50 
6.478E-02 0.638E-02 9.86 
---------
2.056E+00 

Decay Corr Decay Corr 2-Sigma 
uCi/SAMPLE 2-Sigma Error %Error Flags 

9.717E-02 0.937E-02 9.65 
l.009E-01 _Q_. 11_0 E- Q_L__ _ l 0-.-9-S 
-r. 2lfTE-01 
---------
3.182E-01 

Decay Corr 
uCi/SAMPLE 

9.939E-01 

9.939E-01 

3.368E+00 

0.237E-01 

Decay Corr 
2-Sigma Error 

19.16E-01 

"M" • Manually accepted 

19.70 

2-Sigma 
%Error Flags 

192.80 A 

"A"• Nuclide specific abn. limit 



Summa•i:y ,of -Nuclide Ac t,j yt' ~z z-::144 
Samplt:! l'D : VERIFICATI-ON ' E • i Acquisition d~-e 

Page : 7 
29-AUG-1991 13:28:11 

Total number of lines in spectrum 51 
Number of unidentified lines 23 
Number of lines tentatively identified by NID 28 54.90% 

Nuclide Type : fission 

Nuclide 
C0-57 
Y-88 
CD-109 
SN-113 
CS-137 
CE-139 

Hlife 
270.90D 
106.60D 
464.00D 
115.lOD 

30.17Y 
137.66D 

Decay 
1.468 
2.653 
1. 251 
2.469 
1.009 
2.129 

Uncorrected 
uCi/SAMPLE" 

2.804E-02 
7.837E-02 
1.202E+OO 
5.136E-02 
8.885E-02 
3.075E-02 

Total Activity: 1.479E+OO 

Nuclide Type : activation 

Nuclide 
C0-60 
HG-203 
AM-241 

Hlife 
5.27Y 

46.60D 
432.00Y 

Decay 
1.056 
9.321 
1.001 

Uncorrected 
uCi/SAMPLE 

9.337E-02 
l.097E-02 
1.115E-01 

Total Activity 

Nuclide Type : NATURAL 

2.159E-01 

Nuclide 
TH-230 

Hlife 
7.70E+04Y 

Uncorrected 
Decay uCi/SAMPLE 
1.000 3.884E-02 

Total Activity 3.884E-02 

Grand Total Activity : 1.734E+OO 

Flags: "K" • Keyline not found 
"E" • Manually edited 

Decay Corr 
uCi/SAMPLE 

4.116E-02 
2.079E-01 
l.504E+OO 
l.268E-01 
8.969E-02 
6.546E-02 

2.035E+OO 

Decay Corr 
uCi/SAMPLE 

9.855E-02 
l.023E-Ol 
1.116E-01 

3.124E-01 

Decay Corr 
uCi/SAMPLE 

3.884E-02 

3.884E-02 

2.386E+OO 

Decay Corr 
2-Sigma Error 

0.381E-02 
0.211E-01 
0.181E+OO 
0.119E-01 
1.133E-02 
0.663E-02 

Decay Corr 
2-Sigma Error 

0.939E-02 
0.103E-Ol 
0.219E-01 

Decay Corr 
2-Sigma Error 

4.648E-02 

"M" - Manually accepted 

2-Sigma 
%Error 
9.26 

10.13 
12.02 

9.38 
12.63 
10.13 

2-Sigma 
%Error 
9.53 

10.10 
19.66 

Flags 

Flags 

2-Sigma 
%Error Flags 

119.69 

"A" - Nuclide specific abn. limit 

• J 
.') 01 
c_ ' 
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\ 971 32.27~5 ·: 
'\ ; ' 

S ,_ma. .. at · ::,, ."51f Nuclide Activity 
S~mpl~ ID: VERIFYLGPETGLl 

• ;~ ·.}·.l 

Acquisiticin date 
Pa9e 

6-FEB-1992 13:55:2~ 

Total number of lines in spectrum 42 
Number of unidentified lines 19 
Number of lines tentatively identified by NID 23 54. 7E,;,: 

Nuclide Type: fission 

1\11_4,= 1 i ,j,~ 

CCl - 57 
v-:=: :=: 
CI:>-· 1 o·:1 
:3N-113 
C: S -· 1 :37 
CE- 1 :3':-i 

Hlife 
270. ':101:• 
106.601) 
464.00D 
115.lOD 

::10.1 7 Y 
137.66D 

De,=ay 
:::. 2 17 
7.560 
1. 5":12 
/:,. 511 
1. 02(1 
4. 7 ':-10 

Total Activity : 

Nu,:- l i de Tyi::•e c1ct i Vc•.t ion 

l\luclide 
co--::.o 
H(=i-2 03 
A~-.:241 

Hl if e 
5. 2. 7Y l. 1 1 ·;, 

46. 60D l 02. 261:, 
4 ::-i:::.oov 1.001 

T,:,+.:.ct 1 Acti v i ty 

Nu cli de rvpe: NATU RAL 

Un,::-,:,r·- t- e ,: ·t,2d 
uC i I ~iAr:IF'LE 

1. ::::79E-02 
2.747E-02 
·~-'.546E-·01 
1.954E-02 
:::: • ::.:7 4f. -· 0 2 
l.:371E-02 

1.1.23E+OO 

U1···,,::- ,:,r-· r e,=t.i::•d 
1_:iC f / :3 AMF'l::-E 

::: • :::: 2 :=:: E -· 0 2 
l • 0 ::: 1 E - 0 3 
1 • lt,51:'.-· 0 1 

2 . 05 ::.:E-O 1 

Decay C:,::irt­
,_~c i / SAMPLE 

4.166E-02 
2.077E-01 
1 • 51 ':'E + 0 0 
1.273E-01 
9.050E-02 
6.565E-02 

2.052E+OO 

l:ie,=c:1Y C,:,1··· t " 
,. ~8-i /-S AMF'-L ~ 

'=' • :::: 7 4 E -· 0 2 
1. 106E-01 
l. 166E-·O 1 

3. 260E-·O 1 

[),=cay Corr 
2-Si9ma Et-r-or-

0. ::-i ::::·~E - O 2 
0.20:::E-01 
0.186E+OO 
0.121E-01 
1.0':"IOE-02 
0.746E-·02 

2-Sigrna 
;,;Error Flaf 

·,. :-<4 
10.00 
12.24 
9.53 

12.04 
11. :37 

Decay Corr 2-Sigma 
2 -=-$-i-9ma E..r:.r ,:,_r_:_ ·,:Err ,:_i_r___F 1 ~-

0. 9 17E-02 9.29 
0. 18 5E-01 16.77 
0.22':"IE-01 19.65 

Un,::-,: ,1·· r·,=•::t,~d D•:?CclY C,:,,,·r· I.:1•::' Cc1Y C,::,1 ·· r 2-Si•:trrl::t 
Nuc l ide Hlife 
TH- ~ 30 7.70 E+ 0 4 Y 

~ecay u Ci / SAMPLE lJC i /SAMPLE 2 - Si gma Error %Error Fl 
1 . 0 0 0 3 . G4 9 E-02 3.649E-02 2 .653 E- 02 72.12 

Tc,tc1l Ai::t i v it<i1 : :, . C4':J[ -·0 2 

1.:it- 2'.nd T,:,ta 1 A,:: t ~ ✓ i ty : 1 . 3 t,5E + I) 0 

r-· 1c1 9:~-= " ~•:: " - ~.:: e vl i n •? n,:, t. f,::, 1_4 n ,:I 
"E" = Mat·,1 ... 12, l l y ,2d i t,::,:,j 

2.415E+OO 

"l'>1" -- Mclnua 1 1 y c,c ,::- e i::• t •=d 
"A" = I\Juc l i de '_;;, p,=-:,,:: i f i ,: abn. 1 i mi t. 

., -1 , .._ 

'J 'J_l I 



Dale Rec"d - ..:.wlXLl---'--=­

Accoaol I 

MATRIX 
CODES: 
s- Sail --~ 80-Scld 
Sl.-si.q. 
• - w.i.r 
o- Oil 
A· AM 
DS•Dnn 

'&ldll 
Dl• Clum 

liquDI 
L- EPITClP 

Leb 
I> 

- -; 

-

Custody Transfer Record/Lab Work Request ~ -

. : 

l~ •~:Q.j~..!:=,~~L-~!!!:'.'...-.J--+-1--l--f=~=--i~-+_;..-+-t-,--t~~tt--f--t--t-4t-T-rT-t-4 M•W,pe a-; 
I• ct. 
•· FWi 

lpedal lflwuctfeq: 

SAF~9a -a,3 

~::. Col"\C\-(;~ 

DATEJRE\IISIOtll: 

- - I . --- -------------J-------------t 
S...-__... OOCT-,.wu: 
t)~« I)~~ 

HIAd ----- P~or N 
WI ~ 2)~on0uler 
2)Anlbwttar~ Padcagu o, N 

·-;>_,..,,. - - , . _ _ ______ ..,_I _______ 411.aia 4) °" 
- - 5. -.!l._- __ -__ - .-.. -.-----=---=~--- i'!'::,~ S}~~• 

---~ I\";;..';.;... ,..._..,_~;.+;;.;;....;;'-""ii---r---,-----.----~-,------n------- Prope,t)'~H ~ Of N 
111n, ~•hod ftacahed Dat9 Tilne I ~ea-, CJ" I coc PtNWII 

'Y bJ S.,,.--1..ama-.~ ~~--- Upon~A«l 
COCAlcofd1 Y OI ~""' \ Y)Of H 
NOTES: ~ ff 

AFW2t ·2t .-1/IU L372 l373 l.375 l.377 -I L371 381 -596-'I 



-----------r-------------------------,__ 
Wntlnghou1• Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator ...;c_.._r;: ___ .:.:Z~y;::1.U;;J~..,\,.,., ____________ _ 

company Contact t:. ~- \\ e~c} 01: 

oo.:oG6 

Project Dflignation/Sampling Lccations S;·, -., MMerv\ t, 1 r,A ttul CoUectlcn Oat1/{.>-.:Ja ,~;-9;:z 
c...c.).. \~Q :ASiJbt 

let Chest No. ----------------------- Field Logbook No4«nC,·O•eO:) .. a ( 
8111 of Ladlng/Alrbill No . ..,i?,_5_d,..,_\_.5wl,.11_..7S.,.S.,.L,-...l,e ____________ Offsite Pr01>4rty No. _____ _ 

M•thod of Shipment C±t g, \ ;~ ... ~ V \ Hr ta"te I\ e ,S, E:1: ~g,;,.c-, 

Shipped to \ i > e :hl'Pn l:e b 
Possible Sample Haurds/Rtmarlu 'P,QDL J<oo , .. ,::,. SAf 9;-313 5« r. A oe\,1>1:,. 

1s: 9,7_ ~A\\\• ::::,.).z, CtPf¼nsl~::>, ::i, Pai as.th ... :::W1tUV, eilo11 .J, 
\ 

S.mple ld•nti1'cation 

( t) 500 n"\\ 

,.,/ ., 

• I . • t " ---~ - ., ~r t--

• Fi•ld Transfer of CustOdy ~AIN OF POSSESSION . -:~.:-!/ (SJgn and Print Names) 

R1c11ved by: D,ne/Time: 

[ 
R11tnqu1shed by: 

I 
I Rte~, ved by : 

I ReltnQu1sned by : 

' 

Final Sample Oispo1it10n - ____________ ..,.... _____________ ..,.... ____________ --t 

. C ~I Method: L:.. Oisp011d by: Oate/Tlmt: 
1 Commenu: 
j 

' . ' . 



Coll1etor C t "7 ,t 4A \' { C0 L Y'.ni t 8,:,, 
Campany Contact C, E '1 b\ c\. e,n 

S.mpl• 
Number • 

•Type of Somple 

Cate 
Collected 

A • Air 

Time 
Collected 

DL • Orum LiQuida 
OS • Orum Solids 

e.0~ 
SAMPLE ANALYSIS REQUEST oo .:Solo"7 

Cate /4 - ·3 0 - j 2 
TIH!phone (So9 ) 37 Co - ciloY D 

Numbtr and Type of Samplt Ccntalners/Analvaia A1queaud 

L • LiQuid 
0 • Oil 
S .. Soil 

SE • s.diment T • Tiaaue X • Other 
SL • Sludge W • Water 
SO • Solld WI .. Wipe 

FitkS Information ... ·!:-.. =~c, .... o.i.:oi.;.''.aiW .... • uC;;,.,_ __ s .. ,C\.;;....;;.~_G..;....)_·.,.3:.:..t..i.·3 ___________________ _ 

y 'f:::• 0 $?:; ('C\..,j ::S:: ' 1 G O ¼fl:s~ • > lr><' \ < 

Special Handling and/or Storage Som,;' r • T O JU )S'q.rt: 11.+ Y0
t:c Uf'.\-,\ ~n~h1.:P') 

Poss1bl1 Sampl1 Hazards -1D...wP .. o .. ,: ...... ...1'l<.;:..i('O~li...ec .... · "L"~----------------------



l 

---- ----

Ch,dl• -• l ....... ____ __,I m:a>O 

M12410 ,t429 · 

l COCM~ SM. 20S 
· SAlffllJEli·-

-SAT\$i)AY 08..IV£Al 

. 
o:.t] 

ja...c,-v-, 
I 
I 

- . .. . -t--,-

- - ----- - - - -

• 

,.. .. , . 

.. 

CAU. 1·800 44 EMERY 

.. .. ..::_ _ . 
2521t5ba5bb • · 

11auuunn11nu1 

Back 

_____ l _______________ _ 

0--.,~ 

• •-·· :-

. I 



7 

A.IR OVERNIGHT SATURDAY DELIVERY 
Contr•ctor CONTROL NUMBER 

WESTINGHOUSE HANFORD 
OFF-SITE 

PROPERTY CONTROL 
(Tot>. obt•ined from PROPERTY MANAGEMEt,. 

PART 1- TO IE COMPUTED IY ORIGINATOR 

Oe~fil35ING & ANALYTICAL LAB Sernon 

TN following item, •re to be shipped from 

Routing F.MERY AIR EXPRESS 

Shipped to 

WES'IW LAB 
208 Welsh Pool Road 
Lionville PA 19341 

Qu•ntity 

l 

1B01928 thru 31 
B01933 thru 37 
B01939 

:,HL 203 

ANALYTICAL CHEMISTRY Unit SAMPLING &MOBILE LAB 

~ Contrac,or 0 Vendor 

~ Contrac,or 0 Vendor 

Off-,,te Cuuocs~n 

JOSIE KING 

Full Title 

Or'9IMI Colt 

0 Clanified IX) Unclassified 0 Shipped Under DOE Contract • Shipped Under ContractCM
0

I Use Permit Contract 

Necenity lor the Otf -5,te u,e ol th,, Propeny 

SAMPLSS RF.QUIRE i\NALYSIS THAT ARE NO!' PRESENTLY AVAILABLE AT THIS SITE. 

SAF #92-313 

RM Cle•r•nce for Publtc Rel~.se 

loca11on ol Propeny (ArH a 8"'9. 
200 WEST AREA/202-S 
D•te Re•dy lor Shipment 

10 30 92 

Sign•ture •nd N•me ol Propeny Control 

51gnc11ure ol Recipient 

By Qr,gin•tor 
Wh1ui. Green. Yellow, P,nk - Proper1y Man•gement 
Goldenrod - ReU1m 

· OF LADING I -::>S;l lS(p i9;2"1lo 
T ES URED THE SAME DAY rHAr MA1ERIAL IS DELIVERED TO SHIPPING. 

Date 
/O-Jo-

Phone 

373-3185 

Return Order No. Purchue Order No. 

OISTRIIUTION 

Shopping Oper•t•on - c; ,qn •II Cop,es •nd forwug 19: 
White - Property ~~gement Green - Property Control Cu1tod1an (Issuing Office) 
Yellow- Retain • In O ic;i ~tor '-----------------------'---------lf+l-~f-+r-rir-+,i~-- -----------·-'-

, · '54-J000-479(09/89) 

I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 

, r ,-r ·-- -=--,·~ ·' ....:.•-· -- 0

..;.• _ · _ ....... _ ·_~_ 


