Attachment C: Data-Validation Cover Sheet
(] Rejected Data

Yes No wnfa (cwckons) Yas No n/a (checkons)
;)d [0 [J 1. Chainof-custody form(s) B [0 [0 6.RawBSSdata
BI [0 [J 2. casenamative [ CJ 7. Quality control forms
K [0 [0 3 Sample resultforms 0o o 8. Quantitation reports
O 4 4. Sample chromatograms O O K o9T1Csforms
[ O B 5. standard chromatograms O O K 10.TiCs mass spectra

Nome = e e e e

it ————"

Commentsiproblems noted @ncude information atwut requests for frther information subrmitted to the contract laboratory and agreed-upon date of
msokstion and contract taboratory point of contact). (page 1 of 1)

1. The MOC values were not repotted. Thus, esmated MDCs were calculated using 3X the 1-sigma TPU and hand-
ontered on the F1s. The raported sample results that were <3X the 1-sigma TPU were qualified U, R11.

2. hshould be noted that MDC and TPU vakues were not reported for the gamma spec MB. Thus, it could not be
determined whether or not there were any detects. However, all sample results, except for the Eu-152 results for
samples AAB3325 and AAB3461 and several Cs-137 results, were non-detects. Thus, no sample data were

qualified, based on professional judgment.

3. lshouki be noted that samples AAB3451, AAB3461 and AAB3476 were reported with collection dates in July
1994. According to the COC, these samples were collected in June 1994. Sample hold times were unaffected, and
no data were qualified.

Validator's signature: 4 /&aJL. Date: 4/28/2006

Los Alamos National Laboratory
SOP-15.01, R1 RRES-Remediation Program




Attachment D. Gamma Spectroscopy Data-Validation Checklist

Assign guslifier listed below
if eriterin = Yes
Detected etected
Yes | No | nfa | (check one) prioy U::alm
olo 1. MDC and/or TPU were not stated for each radionuctide in each batch for . R
= each sample.
gig 2. Sample result is <MDC. U,R5 U, RS
_@ 0 | [ ] 3. Semple resuit is <3 times the TPU calenlation, U, R11 N/A
[] [ | 4. Sample results are tentative becanse of spectral interference. R,R5b R,R5b
(1] B | [ |5. Prepamtion/method blank is not reported. R,R4 R, R4
ol 6. mmmmwgmkmkhmmﬁxmemh U, Rda N/A
01 | B3 | [O | 7. Duplicate analysis information is not present. JLR7 UL R7
il [1 | 8. DER for detected analytes is >2 but <4 LRT N/A
] [ | 9. DER for detected analytes is >4. R,R7c N/A
0 [J | 10. Laboratory Control Sample (LCS) information is not present. R,R6 R.Ré
O | B | O3 | 11.LCS % recovery is >120%. J+,Réa N/A
O] B} [J | 12 LCS % recovery is <80 but >10%. J, Réc UJ, R6d
(W 1 | 13.1LCS % recovery is <10%. R, R6b R, R6b
O | X | [ | 14. Sample was extracted outside of the appropriate bold time. I, R9 UL, R9
£ ] & | O3 {15 Sample was extracted >2 times the appropriate holding time, R,R9 R,R%
O | B | [J | 16 Other obvious data quality issues identificd. _,R19 _LRI9

"IfmelabolahrymuotpmvideﬂleniseingMDC.mesﬁmatedMDceanbeeebuMadusm3ﬁmesmeTPU.

Los Alamos National
SOP-15.06, R1, ICN1 RRES-RomogLa_ﬂen Program




GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/21/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 14:50
Lab Sample ID: 94-11-164-01 Sample Matrix: Soil

Client Sample ID: 94.18548-3 Count Duratiom: 180 Min.

Nuclide - 5§:Activity { pCi/gram )} ¥ Uncertainty

Am-241 10293 0.146 + 0.195 134 UR11
Cs-137 0084 ©.187 &+ 0.056 30.1

Na-22 10051 0.032 + 0.034 , 107 WR1L
Ce-144 0260 -0.125 % 0.173 138

Np-237 0051 0.031 &+ 0©0.034 110

Ba-140 113 9.84 £ 75.2 764

Ru-206 0414 -0.024 + 0.276 1160

Co-60 0063 -0.019 + 0.035 : 16S

Bu~152 0. 0.005 3 0.1853 3380 *

Reported Uncertalnties are the Estimated Total Propagated Uncertainty {2¢).
S8ee ATI SOP 743FC for details of the TPU determination. .

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

¢ LT 4/28/2006

LA



GAMMA SPECTROMETRY RESULTE SUMMARY
Method 901.1 (Modified) -

Lab Namg: Analytical Technologies,‘Inc; Date Collected: 07/15/594 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 14:58
Lab Samplé ID: 94-Ii~164~02 ' Samp];a Matrix: 8Soil

- Client Sample ID: 94.18551-3 | Count Duration: 180 Min.

i ¥ Uncertainty
e

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI 8OP 743PC for details of the TPU determination. ]

Repbrted activities are the calculated net activities, not truncated or
cengored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

. LT 4/28/2006

Y9y




GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/03/%4 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 14:57
Lab Sample ID: 94-11-164~03 A Sample Matrix: BSoil

Client Sample ID: 94.18557-3 Count Duration: 180 Mia.

sttty por/oan
. 0.044 + 0.038 - lgit
-0.446 + 0.848
-1.65 & 0.670
-0.057 £+ 0.094 I
7.09 ¢ 127
+ |
+
£
.t v

Reported Uncertainties are the Bstimated Total Propagated Uncertainty {2¢).
S8ee ATI SOF 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit gstimate. Sample results should
be cowpared to the decision level calculated from the appropriate blank.

Data stored in file \gdr\prt\S1116403.94P
LT 4/28/2006

086910



GAMM2Z. SPECTROMETRY RESULTS SUMMARY
Method $01.1 (Modified)

Lab Naﬁe: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00
Client Name: Los Alamos Natl Lab/Cé&-3 Date Analyzed: 12/02/94 15:00
Lab Sample ID: 94-11-164-04 Sample Matrix: Soil

Client Sample ID: 94.18560-3 ) Count Duratiom: 180 Min.

Reported Uncertainties are the Estimated Total Propagated Uncextainty {(20).
See ATI S0P 743FC for details of the TPD determinaticon.

Reported activities are the calculated net activities, not truncated or

censored by am a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

' LT 4/28/20606



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified) ‘

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed:
Lab Sample ID: 94-11-164-05 Sample Matrix:
Client Sample ID: 94.18561-3 _ Count Duration:

Ru-1086

Cas-137
§1Co-60
INa-22
fEu-152

07/25/94 12:00

12/02/94 15:02

Soil

180 Min.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2¢g).

See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

* LT 4/28/2006

YT




GAMMA. SPECTROMEBIRY BESULTS EUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Ine. Date Collected: 07/06/94 12:00
Client Name: Los Alamos Natl Lab/C3T-3 Date Analyzed: 12/02/94 15:13
Lab Sample ID: 94-11-164-06 Sample Matrix: Soil

Client Sample ID: 94.20311-2 . Count Duration: 180 Min.

e —— e — e T .,

[ e
I ¥ Uncertainty ,

0.402 0.245
0.048 0.006
0.164 0.050

i 0.048 -0.002
104 -33.662
0.032 ~0.008

| 0056 0.003
0.054 -0.003

| 0233 0.182

BHBPHHFEES E

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).

See ATI BOP 743FC for details of the TPU deterwmination.

Reported activities are the calculated met activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

»

LT 4/28/2006

000014



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

' Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed:
Lab Sample ID: 94-11-164-07 Sample Matrix:

Client Sample ID: 94.20312-2 Count Duration:

¥ r—,____.....— e —————— — —r——— e — —— rE—————— e e __,_..._........_.._._.._._‘,_—-—-——--—._....__
iNuclide [Bt nctivity ( pCi/gram ) | % Uncertaint;_]
freciiae g rovviey Cooi/omn ) ] ¥ onoers

07/20/94 12:00
12/02/94 15:14
Soil

180 Min.

2

[-— noog 0.384 3+  0.065
5 0086 -0.005 &+ 0.057 UR1A
0.236 ~0.041 ¢
. 0.010 %
38.4
0453 0.043 2
0.053. 0.033 2
0053 0.012 4
0192 0.093 1 |

Reported Uncertainties are the
See ATI SOP 743FC for details of the TPU determinaticn.

Estimated'Total Propagated Uncertainty (2¢).

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate.

Sample results should

be compared to the decision level calculated from the appropriate blank.

LT 4/28/2006

000013

\



GAMMA. SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/15/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 15:16
Lab Sample ID: 94-11-164-08 Sample Matrix: Soil

Client Sample ID: 94.20313-2 Count Duration: 180 Min.

(pCi/g)

b4
*
+
+
*
+
+
+
+

Reported activities are t'he calculated net activities, not truncéted or
cengored by an a priori detection limit eetimate, Sample results should
be compared to the decision level calculated from the appropriate blank.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU ‘determination.

LT 4/28/2006

000018



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/30/94 12:00
Client Nawe: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 1$:18
Lab Sample ID: 94-11-164-09 Sample Matrix: Soil

Client Sample ID: 94.20314-2 , Count Duratiom: 180 Min,

Nuclide Jo% Activity ( pCi/gram ) % Uncertainty

Cg-~137 0.352 ¢+ 0.045 12.8
hn-241 0122 -0.041 x 0.081 195 LRt
Ce-144 0195 -0.070 + 0.130 _ 186

Wp-237 0044 -0.001 + 0.029 3620

Ba-140 815 9.3+ 54.3 583 ﬁ
Ru-106 032 0.015 3 0.217 1490

Co-60 0033 0.006 + 0.022 ) 402

Na-22 0035 -0.011 & 0.023 210

BEu-1582 0152 -6.007 2 0.101 - 1380 J

Reported Uncertainties are the Bstimated Total Propagated Uncertainty (20).
See ATI SOP 743PC for details of the TPU determination. .

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

LT 4/28/2006

606017

\



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. - Date Collected: 06/28/94 12:00
Client Nawe: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 16:26
Lab 8ample ID: 94~11-164-10 Sample Matrix: Soil

Client Sample ID: 94.20315-2 . Count Duration: 180 Min.

N - =
| % Uncertainty |

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2e).
See ATI SOP 743FC for details of the TPU determination. )

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. BSample results should
be compared to the decision level calculated from the appropriate blank.

LT 4/28/2006

405018



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 201.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Cbllecyed: 06/30/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 16:27
Lab S8ample ID: 94-11-164-11 Sample Matrix: Soil

CIient Samplé ID: 94.20316-2 _ Count Duration: 180 M@n.

| 105 -18.061

0.345 ~0.141
{ 0.038 -0.007
1 0.042 ©0.018

.180 0.056

N MHHFSE

Reported Uncextainties are the Estimated Total Propagated Uncertainty {2¢).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

4

LT 4/28/2006

088013



GANMA. SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/24/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/03/94 1B:41
Lab Sample ID: 94-11-164-12 Sample Matrix: Soil

Client Sample ID: 94.20320-2 Count Duratiom: 180 Min.

S e PR SN
uclide |3 activity ( pci/gram ) | # Oncertainty |
Na-22 1003 0.025 0.026 - 101 f LRIt
| Am-241 0329 -0.106 0.219 ’

HHHEEHHH S

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the THU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit gstimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

Data stored in file \gdr\prt\S1116412.94P

LT 4/28/2006

608020




GAMMA SPECTROMRTRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.  Date Collected: 07/27/94 12:00
Client D_lama: Log Alamos Natl Lab/CST-3 Date Apalyzed: 12/03/94 18:44
Lab Sample ID: 94-11-164-13 Sample Matrix: Soil

.Client Sample 1ID;: 94.20321;2 : Count Duration: iso Min.

I T ooty

- 0.101 _0.419

0568 -0.213
| 0.360 -0.114
f 0074 0.000
] 135 11.3
| 0465 -0.210
0.041 -0.004
| 0.047 -0,020

L L T

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2¢).
See ATI S0P 743FC for details of the TPU determination. .

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

LT 4/28/2006

000022

\-



GAMMA SPECTROMETRY RESULTS SUMMARY
Method %01.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 09:49
' Lab Sample ID: 94-11-164-14 . Sample Matrix: Soil

Client Sample ID: 94.20322-2 . Count Duration: 180 Min.

pci/omm )T+ coreaiovy |
0.286 i 133 U.R11

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2¢).
See ATI SOP 743PFC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank,

' LT 4/28/2006

£c00600




GAMMA SPECTROMETRY RESULTS SUMMARY
Method 9201.1 (Modified)

Lab Name: Analytical Technologies, Ine. Date Collected: 07/28/94 12:00
Client Name: Los Alamog Natl Lab/CST-3 Date Analyzed: 12/05/%4 09:51
Lab Sample ID: 94-11-164-15 Sample Matrix: Soil
Client Sample ID: $4.20323-2 , Count Duration: 180 Min.
Nuclide B Activity ( pci/gram ) % Uncertainty
Cg-137 0083 0.277 + 0.055 19.8
Am-241 0051 -0.010 &« 0.034 356 1. <k )
Ce-144 0185 -0.018 + 0.103 . 569
Np-237 0050 ~-0G.003 + 0,033 ll100
Ba-140 106 45.7 4 70.7 155
Ru-106 0389 0.174 & 0.259 149
Co~60 0042 -0.020 + 0.028 138
Na-22 0050 -0.014 &« 0.033 233
Bu-152 0200 -0.089 + 0.133 149 J

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2q).
See ATI SOP 743FPC for detalls of the TPU determination.

Reported activities are the calculated net activitieg, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank,

LT 4/28/2006 '

¥

000024



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/08/94 12:00
Client Name: Los Alamos Natl Lab/CS8T-3 Date Anaiyzed: 12/05/94 09:52
Lab Sample ID: 94-11-164-16 Sample Matrix: Soil

Client .Sample ID: 94.20324-2 , Count Duration: 180 Min.

~0.025

.3 ~5.000
0374 0.024
0.041 0.013
0038 0.006

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
Bee ATI SOP 743FC for details of the TPU determination. .

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. SBample results should
be compared to the decision level calculated from-the appropriate blank,

LT 4/28/2006 -

- 000025



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 {Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-3

Lab Sample ID: 94-11-164-17

Client Sample ID: 94.20336-2

| PR

ctiv

Date Collected:
Date Analyzed:
Sample Matrix:

Count Duration:

07/25/94 12:00
12/05/94 09:54
Boil

180 Min.

Reported Uncertainties are the Estimated Total Prop

+ 0.032 52.2
0.110 ~0.039 &+ 0.073 190 UR1
| 0.186 -0.040 3 310
10044 -0.015 ¢ 200
i 858 -41.200 3 139
0.314 -0.090 + 232
f 0033 0.000 3 16900

+ 445

T 91.2 {

See ATI SOP 743FC for details of the TPU determination.

agated Uncertainty (20} .

Reported activities are the calculated net activities, not truncated or

censcred by an a priori detection limit estimate.

Sample results should

be compared to the decision level calculated from the appropriate blank.

) LT 4/28/2006

000028



GAMMA SPECTROMETRY RESULTS SUMMARY
Method 501.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Date Collected:

Client Name: lLos Alamos Natl Lab/CST-3

Lab Bample ID: 94-11-164-18

Date Analyzed:

Sample Matrix:

Count Duration:

07/20/94 12:00
12/05/94 10:11
Soil

180 Min.

Client Sample ID: 94.20337-2

Nuclide [ Activity ( pCi/gram )
o0

o.lsa

% Uncertainty !

33.8

0.033
-0.012
-0.066

0.035

51.0
-0.108
~0.026

H RS

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743PC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

cengsored by. an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

* LT 4/28/2006

400027

\



GAMMA SPRCTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/15/94 12:00
Client Name: Log Alamos Natl Lab/CST-3 Date Amalyzed: 12/05/94 11:24
-I.ab Sample ID: 94-11-164-19 Sample Matrix: Soil

Client Sample ID: 94.20344—2 o Count Duratiom: 180 Min.

%c Activity ( pCi/gram ) | ¥ Uncertainty l
- g = e l

+
*
+
+
*
+
+
+
- 4

Reported Uncertainties are the Estimated Total Propagated Oncertainty (2¢).
See ATI 80P 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank,

LT 4/28/2006

000028



Attachment C: Data-Validation Cover Sheet
] Rejected Data

Section il - Completeness Check

Yes No wna (checkone) Yoz No nla (checkono)

] [0 [0 1. Cham-of-custody form(s) B8 [0 [0 6 RawmsSdata

[0 O 2 casenarative C] O 7. Quality controf forms
B [] [ 3. sample result forms O O 8. Quantitation reports
o g 4. Sample chromaingrams 0 [ B 9.TiCs forms

0 [0 B 5. standard chromatograms O O BB 10. TiICs mass spectra
identify any samples in the assigned Request Number that are missing:
None — S _ ——

[T
— —— — —— e s e e

Comments/problems noted fincude information about requests for further information submittad to the contrack laboratory atd agreed-upon date of
rasolution and confract laboralory palet of contacty: (page 1 of 1)

1. e shouki be noted that Tota! Uranium was measured by KPA. This technigue is not a radiochemical analysis and
reported uncertainties are not based on standard radiochemistry calculations. The calculations are not
documnented, and the uncertainly values may or may not reflect any real measurement uncertainties. Thus,
this method was validated as an Inorganic analysis.

2. Aseries of high range and a series of low range calibvation check samples were analyzed before and after the
samples and met acceptance criteria.

3. The laboratory roported these analyses as a radiochemical analysis and, thus, there were no ICB/CCB, ICS or
serial dilution reported, No sample data were qualifiod, based on professional judgment.

4. & could not be delermined if the result for the preparation blank was a detect, since MDLS were not reported in the
data package. The associaled sample results were >5X the blank concentration and, thus, were not qualified.

6. Wt should be notad that sample AAB3353 was reporiad as having been collectad on June 28, 1994. According to the
COC, the date of collection was July 28, 1994, Samples AAB3451, AAB3461 and AAB3476 wero reported with
collection dates in July 1994. According to the COC, these samples were collected in June 1994. Sample hold
times were unaffected, and no sample data were qualified.

Vakidator's signatwe: 20 Mot Date: 4728/06

Los Alamos National Laboratory
SOP-15.01, R1 RRES-Remediation Program




Attachment D. morganic Data-Validation Checklist

Assign qualifier Histesd
below if criteria = Yes
Yes | No | (check onc) U::I“;:d
2 | O | 1. The preparation Blaok (PB), ICB, or CCB was not ssalyzed with the samples. R, 14
L1 B | 2- The smalyte detectsd in PB and tac sample remit for the analyte <5x the amowst ia PB. N/A
[} | pq |3 The isitial or continuing calibration verification (ICV or CCV) was not aualyzed with the R 116
£ samiples, *
4. The ICV or CCV recovery is >UAL. N/A
5. The ICV or CCV recovery is >UWL and <UAL. N/A
| 1X] | 6. The ICV or OCV recovery is <LWL but >LAL. UJ, I16c
H | B | 7. The ICV or CCV recovery is <LAL. R, F16d
P4 | 2. For ICPMS and CN analyses: The correlation coefficient is <0.9957 R,T6e
9. The interference check sample (ICS) was not analyzed with the samples. R,17
10. The ICS recovery is >120%. N/A
11, The ICS recovery is >50% and <80%. Ul Ib
12, The ICS recovery is <50%. R,17d
_% 13. The MS was not analyzed with the sample without explanation. R, B
14. Insufficicot sample volume for MS amalyses was provided. UJ,13a
15. An MS avalysis was performed oa a non-LANL sample. UJ, I3b
16. The MS recovery was > 150%*. Ul 3¢
__% 17. The MS recovesy was >125% and <150% N/A
18. The MS recovery was >30% and <75%. UJ, B3¢
0 | BA | 19. The MS recovery was <30%. R, Bf
C1 | T3 [ 20. A duplicate ssmplc was not analyzed without explanation, U3, 110
] 21. Insufficient sample volumne for deplicate sample analysis was provided, UJ, 0a
L1 B3 22 A duplicate samplc was performed on a non-LANL sample. U7, 1106
01 | pa [ Poth the sample and the duplicate are >5x RL, and the RPD is >20 for water samples or I, 110c
. >35 for soil samples ’
[:] ™ 2A. Either the sample or Dup is <5x the RL and the sample and Dup resolis are not within +1x Ul 110d
~ the R fior water or +2x the RL for soil. ’
H 25. The L.CS was not analyzed with the samples. R, 16
26. The 1.CS recovery was >the UWL. N/A
I I 27. The LCS recovery was >LAL abd <LWL. U3, I6b
28. The L.CS recovery was <the LAL. R, Toc
E 29. The serial dilution sample was not analyzed with the samples. (DAL
L) | IX_| 30. The serial dibution sampic was porformed on s non-LANL sample, UJ, 11éa
0Ols 31.ThHDHmhmpkadﬁewhl(ﬁhﬁonwmpleis>lo,mdmemﬁmed UJ, 118b
| ___sample result is >50x the DLC-100x for ICPMS).
[0 1 T4 | 32. The sample was anatyzed past the appropriate hold time. 0, 19
0 33. The sample was analyzed past double the bold time. R, 19
i i E 34. B-flagged sumple results are present. N/A
4 35. Other obvious data quality issucs arc identified. _ 19

SOP-15.05, R1

+ If the sample result is >4x the spiko edded, MS recovery criteria do not apply.




Client Project ID: 19509

Lab Mame: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-9

Lab Sample ID Series: 94-11-164

TOTAL URANIUM ANALYSIES RESULTD SUNMMARY
By lLaser-Induced Kinetic Phosphorimetry

Date Collected: 07/21/94

Date Analyzed :

Sample Matrix :

Total Uranium

94.20326-2

19.4

LT 4/28/2006

| Client Sample ID § Lab Sample ID | (ug/g )
94.18548~3 i 11-164-01 47.5 £ 6.5
94.18B551~3 11-~164~02 6.47 + 0.87
94.18557~3 11-~164~03 2763 = 380
94.16560-3 11-164-04 2820 % ass
94.18%61~3 11-164-05 10.3 + 1.4
94.20311-2 131l~164-06 21.7 % 3.0
94.20312~2 11-164-07 41.1 = 8.7
94.20313-2 11-164-08 180 26
94.20314~2 11=164-09 46.1 * 6.3
94.20315~2 11-164-10 3.93 &+ 0.53
94.20316~2 11-164-11 49.2 + 6.8
94.20320-2 11-164-12 3.17 + 0.43
94.20321~-2 11-164~13 66.3 + 9.1
94,20322-2 11-164-14 15.2 & 2.1
94.20323~2 11-164~15 21.1 ¢ 2.9
94.20324-2 11~164-16 21.6 £ 3.0
94.20336~2 11-164-17 12.7 % 1.8
94.20337-2 11-164-18 39.1 £ 5.4
94.20344~4 11-164-19 12.2 ¢+ 1.6
94.18555-3 11~164-20 659 * 91
94.20317~-2 11-164-21 31.8 4.
94.20318~-2 11-164-22 400 % 55
94.20319=-2 11-164-23 282 £ 38
94.20325-2 11-164-24 310 % 43
11-164-2% r 2.7

12707794

Soil

ed Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI S0P 743FC for details of TPU determinations.

000636




TOTAL UIINIUI ANALYS1S RESULTS SUNMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Techmnologies, Inc. Date Collected: 07/21/94

Client Name: Los Alamos Natl Lab/CST=9 Date Analyzed : 12/13/94
Client Project ID: 19509 Sample Matrix : Soil

Lab Sample ID Series: 94-11-164

94,20327=2

94.20328~2
94.20329-2
94.20330-2
94.20331~2
94.20332-2
94.20333~2
| 94.20334-2
94.20335~2
94.25969~1
| 94.25970-1
| 94.25971-1
Blank

11~-164-27
11-164-28
11-164-29
11-164-30
11-164-31
1i-164~-32
11-164-33
11-164-34
11-164-35
11-164-36
11-164-37
11~164~Bl

| Duplicate fi#%it { 11-164-D1
| Duplicate B3l 11-164-D2
| Duplicate il 11-164~D3
| Duplicate 79375, 11-164-D4 .

Reported Uncertainties ara the Estimated Total Propagated Uncertainties (20).
SBes ATI:SOP 743FC for details of TPU determinatioms.

Remarks:
In the set 94-11~164, -D1 is a duplicate of 94-11-164-01; ~D2 .is

a duplicate of 94-11-164-11; -D3 is a duplicate of 94-11-164~21;
and -D4 is a duplicate of 94-11-164-31. b

LY 4/28/2006

600007
g



Client Project ID: 19509

TOTAL URANIUM ANALYSIE RESULTS SUNMARY
By laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-9

Lab Sample ID Series: 94-11-164

! Client Sample ID | Lab Sample

Sample Matrix

94.,18548~3
94.18551~3
94.18557~3
94,18560-2
94.18561-3
94.20311-2
94.20312~2
94.20313-2
94.20314-2
94.20315-2
94.20316~2
94.20320-2
94.20321~-2
94.20322-2
94.20323~2
94.20324+~2
94.20336~2
94.20337-2
94.20344-4
94.18555-3
94.20317-2
94.20318~2
94.20319-2
94.20325-2

11-164-01
11-164-02
11~164-03
11-164-04
11~164-05
11-164-06
11-164~07
11-164-08
11~164-09
11-164-10
11-164-11
11-164~12

11~164-13

11-164-14
11~-164-15
11-164-16
11~164~17
11-164-18
11-164~19
11~164~20
11~164~-21
11-164-22
11-164-23
11-164-24
11-164-25

PNe 2 ¢« » a o

DO WM

| Hib bbb RN b H W
e MW N

Date Collacted: 07/21/94
Date Analyzed : 12/07/94

Soil

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI: SOP 743FC for detaile of TPU detexrminations.

000896




TOTAL URANIUN ANALYSIS RESULTS SUNMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc,

Date Collected: 07/21/54

Client Name: Los Alamos Natl Lab/CST-9 Date Analyzed : 12/13/94

Client Project ID: 19509 Sample Matrix : Soil

LL)

Lab Sample ID Series: 94-11~164

11-164-26

T T T totes veania |
| Client Sample ID | Lab Sample ID | (ug/g ) :

| 94.20327-2 93 %
i 94.20328-2 11-164~27 303 t
94.20329-2 11-164~28 161 £
| 94.20330-2 11-164~-29 349 %
| 94.20331-2 11-164-30 187 %
| 94.20332-2 11-164~31 47.1 &
94.20333-2 11-164-32 136 ¢
| 94.20334~-2 11-164~33 42.0 %
94.20335-2 11-164-34 130 *
| 94.25969-1 11-164~35 0.81 %
94.25970-1 11-164~36 2.92 %
§ 94.25971~1 11-164~37 318 ¢
| Blank , 11-164-B1 0.44 %
! Duplicate 11-164-D1 1 57.6 +
! Duplicate 2%l 11-164-D2 , 51.6 &
| Duplicatesztl 11-164-p3 33.0 &
| Duplicate 4324, 11~164-D4

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI SOP 743FC for details of TPU determinations.

Reuwarks:
In the set 94~11~164, ~D1 is a duplicate of 94-11-164-01; -D2 is

a duplicate of 94-11~164-11; -D3 is a duplicate of 94-11-164521;
and -D4 is a duplicate of 94-11~164~31, : -

000007
&




Agreement

—— e aR A

Sample Nbx

i A —

94.25971
%4 ,25970
94.25969

- 94.20344

94.18548
94.20311
94.,20312
94,20313
94,18551
94.20314
94.,20315
34.20316
94.20317
94.20318
94,185855
94 .20319
94 .20328
94.20329
94.,20330
94.20331
94.20332
94.20333
94.20334
94,20335
94.18557
94,20320
94.20321
94.,20322
94.18560
94.20323
94.18561
94 ,20336
94 .20324
94.20325
94.20326
94.20337
94.20327

Customer Number

—— iy e ——

00.00515
00.00576
00.00596
AAB3295
AAR3298
AAB3304
AAB3321
AAR3325
AAB3332
ARB3336
AAB3340
AAB3342
AAB3352
AAB3353
ARB335S
AAB3398
ARB3401
AAB3428
AAR3429
AAB3430
AAB3431
AAB3433
AAB3435
AAB3438
AAB3445
AAB3451
AABR3461
AAB3470
AAB3473
AMB3476
AAR3477
AABR3480
AAB3485
AAB3503
AAB3504
AAB3525
AAB3S30

Data Collected

- e e s -

31-AUG-94
31-AUG-94
31-AUG-94
19-JUL-94
21 -JUL-94
06-JUL- 94
20-JUL-94
15-JUL-94
15-JUL-94
30-JUN-94
28~JUN-94
30-JUN-94
28-JUN-94
28-JUN-94
27-JUL-94
27-JUL-94
27-JUL-94
18-J0L-94
18~JUL-94
18~JUT,-94
14-~JUL-94
18~JUL~94
14-JUL-94
14 -JUL-94
03 -AUG- 94
24-JUL-94
27~JUL- 94
25-JO0L-94
25-~JUL-94
28~J0L-94
25-JUL-94
25-JUL-94
08-JUL-94
28-JUL-94
28-JUL-94
20~JUL-94
27 ~JUL-94



Los E.-Bou Nationai Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

_.\__1

2"

Date m.b&z.._ Control No. ___ .LMWM

Technical Area __15 Send Lab Report _Scott Rinkead ms _J534

Operable Unit ___1086 Sits Work Pian L3~UR-92-3968

OU Contact Scott Kinkead Date Samples Shipped __ 8 [I© 1y

-17
Contact Phone No. 665-1760 Date Lab Raport Required _ {1 /{0 \&{
Flald Un GjC -
Sample ﬂﬁ Date and Tima M “ Samipie Contaker gmnoz___m “ur%:.”a. ) Analysis Reguested | .
. Eﬁﬁﬁ __.a anauﬂws Colleciad g | p| VolumeMateral | gygos Eic) Presarvaiive Test Msthod {Candition of recaipt, elc.}
4 ?_ b
AB 3295 MI_ P00 mi poly| soll [ d4c Emﬂﬁ. T9ERL U 20018 5 - 2208
MB 34 45 ter: :ﬂ.. 125 mL glasg soll | 4c  pg., Fb, Be 7051, 7271}
Reiinquished by Th TG (ot n Ralinquishec by Relinquished by
gnaturs) =g - Dateg/10f 41, | (ograturs) . Date Nthaton” Cate
Feceived by i aw.hv Recoived by Racaived by
Ti

= ﬂw@ 630 [ -l -
PUSBIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
(Fltzse moauy if sample|s) are azardous MS!STals ana o e suspacied 1o caniuin Mgh oveis of MAZAISNUS TuSwsnEes) o\\\
Raduiops (\\.._ieaﬂ . Flammatko ... Sknbvar __ Nooezard___ Owar Fetumiaotent ___ Dieppsalby e 7. Archws . (Indiats nurmbe: of ivortim) ___

COMMENTS ﬁ
SAMPLING TEAM (Print names and inktia}) EE T. land, F Hvmhert

WHITE To accompany sampies YELLOW Racomnds Proceasing Facilty PINK Flaid Team Leadst

o

« V.3.0.P.0.; 1908 778045



Loa Alamos Nation

a8l Laboratory Eswirornmantal Restoration

CHAIN OF CUSTODY/REQUEST FOR ANALYS)S -

...._.u

Oate _ 1{z}/au Cantrot No.
Technical Area __y5_ Send Lab Report _Sewiit: Rinemad - MS_J534
Operable Unit ___1086 — Site Work Plan ___ LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped Blefy
Contact Phone No. 865-1760 Date Leb Report Required __t / jo /¢y
Field Unkjue alec . A aqueated .
Sarmple 1D Date and Time a o | Sampis Container zmwm m:uah_a. Praservaiive o Remarks
uzu__ﬁ%_u_ uuuauu!u!h-ga ) Collctad gp [ Voumedleera Shurige, Eto.} Test Mathod {Condition of recelp:. elc. )
AAB TR imm ?_N s 00 ml poly| soil 4c spec, U 200 15 234
AAB 3298 Rur94 | A 125 m glash soli | 4o %, b, Ba | 7091,7471
AAR 3aqg B Lo Voot gny | cop | oo AE 83304
Relinquishad by TLM ¢ frrie 4 @ Refinquished by Ralinquished by
f > RN (Signause,
Aaion” T e ERMm Date afiofaey | oimaror) Date Affaton Date
Received by LY Recalvat by
Aihaton \E(\.um.. J. MPD .

b

POSSIBLE HAZARD IDENTIFICATION
1Preate roxan ._ga_sgaﬂ:s!oﬂﬁugs?g;asgﬁ WIEANGH. |

RadGiogenl o\\z‘a:e Tooe Flammatle
COMMENTS
BAMPLING TEAM {Print namss and initial) _BJ_{3x

WHITE To accompany sampiss




Los Afamos Nstlonal Laboraiory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYS(S

Date _ T [0G {4y

Control No. 1197 mw. 3

Technical Area __35_ Send Lab Report _geott-Kinkaad MS __I534
Operable Unit 1086 - She Work Plan 12-UR~-92--3068
OU Contact Scott Kinkead Date Samples Shipped ___ %/ 1614y
Contact Phone No. 665-1760 Date Lab Report Required _i[ / jofa4
Field Unique alic L uested
Sample 41D Oate and Time | 8 { O | sample Container| "gaq, Gove. . |Pressrvative A P Remarks
::ﬂuﬂw-_ M.n“%_na_ﬂs Cellsctagt slp VolumeiMaterial Siudgs, Eic.) Test Method {Conditicn of receipt. atc.}
AAR 3904 aﬁ..w_o “ o1 lsoo m poly) soil | 4c  [awma mﬁ%@ﬂ 200L.8 15-2453 9
AAB mﬂﬁ -* i) %&w—wf v 128 ml m.u.ﬂ* soil 4o Bep--Fbr-Be ) 1.7471},7421 .
- “TFAL mecals
Relinquished by *TL e Farrfancl Relinquished by Relinquished by
Atigton _ TAineFe—ar~ |owsgfiofey |Gl Jose |abaion oo
Raecaived by n..WA feceived by Fleceived by
} ’ R le] (Signawre T i
S aton ,\t&mﬁ wbd Time P e e {oason” "
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL

*gés_-iggéﬁnga%;gzggg
H

Fetura toclent ____ Clapaset by ieh 37" Archive ___ ginciosse numbes of monits)

Ratlogonl gty Towe . Fimmable | Skinirmad ___ Nonharard __ Oer
COMMENTS
SAMPLING TEAM (Print names and inftial) __3
S——
JOP 1.04, BD

WHITE To accomparny samplas

YBLLOW Records Processing Faciity PINK  Fileld Team Leader

* U.8.6P.0.: 190 778548

15 on



i Los Alamos National Laboratory Environmental Flestoration
CHAIN OF CUSTODY/REQUEST POR ANAL

15 -

Date ._N\..NQ?F ControiNo. 47111

Technical Area __15 SendLebReport _Seokk Hinksad  wms —JI534_

Operabla Unit 1086 Site Work Plan LA~UR-92-3968

OU Contact Scott Kinkead Dats Samples Shipped __&/100 /7y

Contact Phone No. 665-1760 Date Lab Report Required Lbbmmmll'

Fisld Uniqua 6fc . : R
Sampie 4D | Dateand Tima | R [ O | Sampie Container| Mal Eorar Preservative oo Remarks.
et b .Hﬁ_.igsa Cotectad 1 2 | ¥ [ Votumentetarie Siudge, Eir) Tost Method {Condhtion of recsipl. elc.)
MB 334 mew ) PO ml poly] eoil | 4c  [amma spec, U 200
MB 347 o~ /] 1125 mi glass soil | 4c = < 17091, 7471
Retngushed by "TL ¢ Brfend Reiinquishad by Rsknquishad by
Signature| ey am Signalure (Signature}
Aitaton” .mm..- ERi Date 91/ 4/ | Kretare) ' Date Aftikztion Date
Racered by 43 Received by ‘ Racaived by
(Signature (Signature T T
Afihation” u\%ﬁ?@r e I 20 Affaton, " %ﬂi i
D IDENTIRICATION 1 sampis

%ﬁﬂﬁuﬁﬁ?:gﬁigsggguﬁgg_ DISPOSAL
Rudologen! eghiyy Touo .. Fammabi L “_.,_g.ll Nowhaxard ___ Otver —_ gagll gsc.lm‘g’.l (Indicae numter ol months) —_—
COMMENTS Ryt
SAMPLING TEAM [Print nemaa and initel) __R. _Garns

WHITE To accompany sempies YELLOW Recoris Pracensing Faciliy PINK Fleki Twam Leacer




Los Alamoa Natlonal Laboratory Environmental moaﬁ_i__aa

CHAIN OF CUSTODYREQUEST FOR >ZDW%I :
m -

Date __ F/ 15 /3y ControlNo, ___i~ i1 )
Technical Area __ 1= SendlabReport _Scokt Kipkead MS _J534
Opereble Unit ___ 1086 Site Work Plan ___ LA-UR-82-3968
OU Contact Scott Kinkead Date Samples Shipped _ 4™ /- 0of
Contact Phone No, 665-1760 Pate Lab Report Requirad &..m.&b.\nw.\
Fiatd Uniqua gic : . N A B Requested
smgu0 et and Tima { R { O | Sample Coraing | MoK ot |~ i Cong TS
S P el K 1 R | e | Ontend
ARB 3325 H *..m. w Gy 1 P00 ml polyl soil | 4c Ganma spec, U 8 152295 |60
AAB 329 & Phsfae t 1 1125 ml glagg soll | 4c = i L, 7421
Relinquished by 7 f-ie Fot e (A RET Retinquished by gﬁo-ﬁn by
ol ¢ £ 00 uﬂ\ms DategG--1f | fenatus) Date Alaton Date
Received by n.ﬁ-J Fecsived by _ Raceived by .
Aimature) u__&@ e L 30 | fenature) vime Aftidtion Time
POSSIBLE HAZARD IDENT? N AMPLE DISPOSA
{Fuase supcste | sumpins) arg :-Iﬂnﬂb:”ﬁz-&i-igag:a;aggu % L
maiaﬁ-.\\z??& . Pemade | St Nonasant Orer ___ Relurn fo olent ____ u..uizx_&l.msa:i'l {indiats romisar o moethay _ _
COMMENTS
SAMPLING TEAM (Print names and inidal) _R, 0

WHITE To accempany samples




i : Los Alamos Natlona} Laboratory Environmental moa»a._maos
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

Dste ._F /15 [y ControtNo. __ 127G
Techrical Area __15 . Send Lab Report _ Scott Kinkead mMs  J534
Operable Unit __ 1086 Site Work Plan ___ LA-UR-92-3968
T SCOEt Rinkesa
OU Contact Date Samples Shipped gliofqu .
665-1760 _
Contact Phone No. Date Lah Aeport Required _ 11 Jlo/t4
Flald Unigue G|c¢ . i
Sample #1D Date and Tima u w Sample Contatner :Mmﬂ m.mun. Preservative Aralysis Requestsd Remarks.
n sﬂ._..hwo_ H_nuﬂﬂaa%h -wﬂ..é Colwctad gl Vaolume/Matarial Sludge, Elo.) Test Method {Condition of receipt. atc.)
T Fg { mt pol 8011 ¢ L U 20018
¥ 15]8 7o) c JdNHrL.mlh..w.r
3332 uw.nw.v ] ml g ‘TAL ’ 4 .
14y fa _
ANP 3332 Nar i Boaigpenl <o e [ug 233 A
Relinquished by 1M C Tarfa rF Relinguished by Reinquishod by
(Signayre) . : . 'Signature)
pridsae vN..?Wlllnu 2 Date 3] joferyy | (Simature) : Date ¥ e Date
Received by {9 Revatved by Fiaceived by
{Signatirg) i o Signature) _
Atfifatian l\%ﬁ Time f63 Mgfaa Time hﬂm_ag / Time
POSSIBLE HAZARD IDENTIFICATION . SAMPLE DISPOBA
?Eﬂlag;g-g:ﬂﬂggsg tagh fenais of hazarduus subsancen.) L& L
Radviogea Highty Teaxe Pommetle . Sknlotam ___ Nowwama . O __ fuunootent __ Dispossl by a4 arctibe ___ Umnioms rumbst of moningy
o et i
SAMPUNG TEAM {Prnt names ana intier) R+ Garnett, ¢ G. Evenson, T. McFariand

T

WHITH To accompeny samples YELLOW Raconis Prooesaing Faciity PINK Fhald Team Loader
_ - ROAPC: 1000 FT0-048




| Los Alamos Nationg Laboratory Environmental Restoration
CHAIN OF CUSTODYMEQUEST FOR ANALYSIS -

Date _ & 1300/ Controt No.

Technical Area _ 15 Send Lab Report _Scott Kinkead Mg _ J534

Operable Unit ___1086 Site Work Plan ___ LA-UR~92-3968

OU Contact ____S00CE Kinkesd Date Samples Shipped __57]12 [ary _

665-1760 . .
Contact Phone No. Dale Lab Report Requirad _fi fipfa
Fiald Uniqus ejc . Analysis :
Sampie MID Dale and Time n m Sample Contaker g%% T_ksaﬁ Preservative i .mu___”_.%
.s:J__.: -ﬂﬂoﬁﬂ.ﬁs Coilectad alp Volume/Msaierial Shidge, Etc ) Test Methed {Condition of racaipt. ete. )
CTSoITT mi poly| soll | 4¢ 3:gmn
]
MB 3330 ..:www ot ml glasp soll TALsqakals
Retinuished by “7)_pc Larlapng Relinguished by Ralingidshed by :
Signature, z , { )
Mo TR T | oy gy | St . O | Bte
Recalved by 4y Agcaived by Aoceived by
{Signaturs} ignature, 'Sipnaiurg) Tims
Affllation \KNFE el 3 | ) e tason
POSSIBLE MAZARD 1IDEMN TION MPLE DISPOSAL
Figato ey =§i=5=ﬂ:ﬂ0§ﬂ!§&-§§!§a§=z§§e§§ 8 Dis
Paoiogoat L Hgny Tee __ stammanie .- SHnbay zoasﬂalm/osw.l' Pt o e Dposaiby Y= Recwe __ Yndicata rumber of montre) ___
COMMENTS i e
BAMPLING TEAM (Print names and iniia) __R. 08 t: D. Da G. Evenscn, T. Fmﬁunuu
—WFTTER

WHITE To accompany samples VELLOW Recond Processing Feciity PINK  Pield Team Loader
_ * U.0.0,0: 1963 778540




" Los Alamos Nationai Laboratory Environmenial Restoration
CHAIN OF CUSTODY/REGUESYT FOR ANALYSIS

\alo ~

Date _G/agfld ContraiNo. 19 01Q1

Technicat Area __15 : Send Lab Report _Scott Kinkead Ms  J534

Operable Unit __ 1086 . Site Work Plan __ LA-UR-92-3368

OU Contact Scott Rinkead Date Samples Shipped ___ 2 /10/94.

665-1760
Contact Phona No. Date Lab Report Raguired Lrh_.mh.mm_rllll
Fleld alc o is Requested
muaup_._%__m&_.__w Date and Time n m Semple Container gam.ﬂ m.%umg. Pregervative Analyee Remarks
:eg_pacﬂuwoﬂﬂn_ﬂs na__un”aa 8P Volurne/Material Shidge, Eic) Tost Method {Condition of receipt, etc.)
AAB 2840 nh.mbouaa v mi poly] soil | dc gpec, 8 o 2Yin
AAR 3340 */ Bofim | 125 mi glasg scil [ 4c ;
S0 Hiiery
: : FRtmeinls
Relinquished by ‘T j ¢ erlawel " | Retinquisned by Relinquished by
Signature, (Signature)

ra_n_a: ) 7Rme Date m\ ofere { !_%a : Data Aftlkation Date
Received by Racelved by Received
{ r8) g\. A J 1mefC 3C2 | (Signature) Time Rﬁa_ﬁ% Time

ation Aliiiation Affibation
FOBSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
tPlanse vdicale ¢ snpies) 8re huzardons matensls andior are euspeniad o comtam high levels of Zeitous subtlnces |
Rasogesl N.ss._.g .. Mammaba __ Sknivdest ___ Nowhazad ___ Other ___ Rusmtochens ___ Olsponst by s e Arctwe . ¢icicata number ofeonk) ___
COMMENTS hmﬁl %f. AR
SAMPLING TEAM (Print namas and intier) .. B GRENGLE, D. Daitler> 0. Evenson, T. MoFarland

FOP 1.04, 0

WHITE To accompany eamples YELLOW Hecords Processing Fachity PINK Flaki Tagm Lesder
* UEGPO.: 1503 TTBME




| . Los Alamos National r-uoix._._w Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSI .
w,__m ]

pate __G /3y ControlNo, _ 131 ¢

Technical Area _ 15 Send Lab Report _Scott Kinkead Mg _J534

Operable Unit 1086 Site Wark Plan LA-UR-92-3368

—Scott—Rinkead—
OU Contact — Date Samples Shipped ___ & | 10/24
— T —— . !
Contact Phona No. Date Lab Report Required _ 11 [in/ 94
Fietd Unique 8{cC An Requeated
Sanpls #/1D Date and Time m m Sample Container Zmu” m.“_unhn " IPraservative v Remarks
nzﬁﬁo_wauﬂ_”wﬁ- ___...“é Colisciaa aip Volume/Matarisl Bludge, Etc.) Test Msthod {Condition of receigt. ate.)
L2 B .
I...H w¢ -* N.v 1“”.% .Jtul.q o IMQHH!I.I P ] A}
MY BT 1421
3342 sy |- Al cal ’ 1
Relinquished by T4 Ma e rforrof Reliquished by Retinqulhed by _
tgion TAM=—2== " | ey, coff S , et Atbaton” Dete
wﬁﬂﬂf we . ¢ ﬁﬁ. Received by . Peceived by
Attfigtion \mv%ﬁ KP& Time le 3 Alfhation,” e Abaion” Tine
= J

POSSIBLE HAZARD IDENTIFICATION
(Flrase miticow ¢ gﬁgggrgﬁegagziingg SAMPLE DISPOSAL
Pasoogcal WV MghyTore | Rermade | S Nontemam _ . Oiver ___ Rotum o ohant___. Dieposai y ab e Arctwve {ncala number ot monhay ____
COMMENTS g uw L1
SAMPLING TEAM (Print names and inia)_R>_G8ZTett, D, + G. Evenson, T. McFarland

WHITE To accompany samples YELLOW FHacorda Procsasing Faciity PINK Fleid Team Loader 0T
* U.8.Q.F0: 1983 770983




Loz Alamos Nationa) Laboratory Environmental fAastoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

O~

pate _F/2 /7y ComroiNo, ___ 31 =~ o
Technical Area __15 | Send Lab Report _ Scott Kinkead MS ___J534
Cperabie Unit 1086 Site Work !mq._ H.PI.DW!@NIM@O@ nﬂlgv
QU Contact Scott Kimkead Date Sampies Shipped =10
665~-176
Contact Phone No. 8 0 . Date Lab Report Requirad 2/~ =94
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- 3451 N__..;...\.“_é v ' uoww_ =0 spec. v 132100 o) WM™
YT SO1
345/ wdd | 1, WAl | 7o
Refnquished by T I-Me Far (ond Relinguished by Relinquished by
'Signature, {Sipnaiurs)
Afation ' Jﬂ?ﬂm#ﬁ.‘. Date 8/ 9% mﬁﬁa Date Atifiation Date
Recelved by . Received by Received
(Signatirs) .&Npﬁ Fﬁa\e JJJ Tima 1030 | (Signatues) Time E@:ﬁ% Time
Altiation Alfliation Affillation
POSSIBLE HAZARD IDENTIRICATION SAMPLE DISPOSAL
(a0 maces  SAMPIIAT Be Trazardous malamsth SACIoY re suspecisd lo contin high Nvels of Ragaious EUDSIANes.]
— v Wy Tose __ Clsmmetde ___ Suminieed ____ Norhasara __ Otiar ____ Retum sachent _____ Disposalbytab _3e?” Arciiva ___ {indicais fumiser o montha) ___
COMMENTS " .
SAMPLING TEAM (Print namss and fnitial) ﬂgn e D
SOP 104 O

WHITE To accompany sampled




t \ Log Alamos National Laboratory Enviranmental Restoration
CHAIN DF CUSTODY/REQUEST FOR ANALYSIS

IGO0~

© Date ___pf13/ay ControiNo. __ 1 371el 7

Technical Area _ 15 Send Lab Report _Scott Rinkead MS _ 3534

Operable Unit 1086 Site Work Pian __LA-UR-92-3968 EF Sue

OU Contact Scott Rinkead Date Samples Shippad __#/10/94

665-1760
Contact Phane No. 5 | Dste Leb Report Required _1 | jo /49
Fiald Unlqus Qlc .
Sumsio i e me | R {9 | sample Container| Vet (Loui. Pressrvative Aokl Peuattes Ramatks
_..._n__.ﬂ...-m:._ Saﬁﬂ-__wi on_ng.& ol s Volume/Matesial Sludge, Eto,) e Tegt Method {Condition of receipt. sle.)
¥ s i a O ,
AAB3¥s; ry v 00 ml poly| sol1l Rene 8pec, 2 1S 2012 £in
AAB 346} &M;“w_m. v'I 125 ml glasy soil RoRe o
shHho o 4
Relinguished by 7 5~ PI< Farr fa e Relinguished by Aalingquishod by
ishe . Siratirs
Afralon TRk~ = oawdfiajay | ) ' Dats Sire) Date
Received by _ r ) Recsived by PRacelved by
{ ) 3 Signature)
e ? e 1630 | onans Time e e Tine
o
POSSIBLE HAZARD IDENTIFICATION
?ggsgﬂ!lE;Egngggniﬂg!&g SAuPLE U_wﬁﬂg
Rachoiogaat HONYTON _ Fawatle | hinimowy Nonhazsd ___ Owr Remmtodient __ Disgossi by wd _&=" hochva ___ {iedieaie number of monmey ___
SAMPLING TEAM (Print namas and intal) & T. McFarland
WHITE To accompany sempies _ YELLOW Reconds Processing Faclky PINK Figld Team Lendor +ok Ra

+ V.3.0.P0:110W. Y6048




Log Alamoa National Laboratory Environmental :Bﬁ_.u:o:
, CHAIN OF CUSTODY/REQUEST FOR >z>_.w.m.m -

Date IE‘ ControiNo. __' 1 211
Technical Area —35- Send Lab Report MS_ 1834
Operable Unit ___1086 Site Work Flan __ LA~DR-92-3968 :
OU Contact Scott Kinkead Date Samples Shipped gliefay.
Gontact Phone No. ____669~1760 Date Lab Report Required __1{ /1 [ay
Flald Unigue ajlc ©op Analysis Requesiad
Sample 41D Date and Ti A 1O} samp nor| VX (Linuid, Ramari
{Write In sampls ID %oﬂﬁam:ﬁ AiM ﬁihﬁnhwﬁq Soll, Cors, [ Preservative {Conditions iwﬂnﬁ. aic.)
number in apace helow) 8ip » £iC. Method .
A3B 3470 e || 500 m1 pory] spec, Tgtal U 152182 1K-P4"
ARB 34 3% D [ ] pos m glas e (ST TR Wbyt 299|709/
. TAL medals
Fslinquished by Ty ot < T feef Ralinguished by Relnquished by
wga A .v.n..“m.lnl\um Date Rfio {2+ batian 4 Date % d Dale
Ragaived by nﬁﬁ Bacolved by Recelved by
y _
Aithaion” \_Numh Tme (C30 | (Sgrature) Time {Sgnaivre) Time
POSSIBLE HAZARD IDENTIFICATION .
«tt!i‘lg!Z;aigﬁ-!iﬁaé:ﬁ.gﬁgg. g__u—_ha._uvow.pr )
Andiogist \ HghyTowe | Famwstle __ @aviuaam ____ Soshatend__ Ofter ____ Ratumiodhent __. Diposaidy b a2 Aeehon ____ tindicaly numbsr ol months) ___
COMMENTS
BAMPLING TEAM (Print names and initel} __H
TR

WHITE Toaccompany samples

Eﬁ Fetords Processing Facility

PINK Fisid Team Leader

& US.&R0:1900. 770845



Los Alamos National Laboratory Environmental Reatoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

18—
Date Controi No. R
Technical Area _ 13 Send Lab Report _Scott Kinkead ms _ J534
Operable Unit 1086 : Site Work Plan LA-UR-32-3968
Seobb—Hinitend—
Ou Contact Date Samples Shipped 8lio fay
- 5o -1+ A—
Coract Phone No. Date Lab Report Required _j} .\ CYLE)
Field Unique Glc o
{Write in sample ID Collectad A { M1 vorwmeiMateriat m_cqm.o m_n.,_ {Conditicn of recaipt, e1¢.)
number In spece balow) B|P ' - P
BT T B00- Moty BotT 1 T H A 5
S .4 e . (e ") 12in
Nn\dm 2T LE v 25 mrgrasysotr— e
b,.waj | 7%/
. Ry iy
AAB 3473 ! ?wu ~ 125 ah.wfrlan
Relinquistied by 77 s Cee r fen of Relinquished by Relnquished by
Signal, {Signaiwre)
Mteson” T Fm o ghofa |fafan . R
W.s:ﬂ% E ¢ ...J 0 Recaived by . Reoeived by
L4 E ﬂ
Afiiaton . ?\w Tme [GIC N n” e Saion” i
POSSIBLE HAZARD IDENTIFICATION SAMPLE DNBPOSAL
1Plaase noicala £ asMpIS) Bre NDZOICRUR FEteris SAG0r W8 ustening to coan high tevale of NEZaNOUR SUTHANCES.}
fadologoat ..\La,eqsu Fammatie Swnimmnr |, Noonazard ... Qe . --
COMMENTS 2% 7 % J\%\
SAMPLING TEAM (Print names and intia)) . _Cr0ett, D. Uapder, G r T. land  Fiumpert
0P 1.04, N0

WHITE To accompany samples YELLOW Records Processing Faoillty PINK Fleld Tearn Leadar
» L3.A,O: 1) 70D




] Los Alamos Nationsi Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR >z>_.ﬁm

G a

Date __ /. .bm\&ﬁ_ . ControlNo, (1 H4MNA S
Technicat Area __15 Send Lab Report _Scott Kinkead ms __J534
Operabls Unt __ 1086 | Site Work Plan __ LA-UR-92-3968
QU Contact SCOLE RiNREEq Date Sempies Shipped __ %/ 10/9%
6651780
Contact Phone No. Dale Lab Report Required __j} fio/9¢
Fietd Un alc ] ;
A T ] ] e e N M e
._enchﬁ“.:.ﬁuuﬁ_w:_ Cotlctad | S [ B Volume/ateriat Sludge, Elc.) Tont Method (Condition of recsipt. sto.)
L Ty So1T s ,
msnuw 347( mﬁn v ml poly K 8, % 15-2il%
wf L3740 25 ml glasg
B 3476 e | T i il c 7811, 2421 209
: sfioidy
mo_sﬁian.utﬂ. Mc Fariang Relinguished by Rellnquished by
igneturg) z )
[ il 7 0 R oategmiry |amr Dato bt Date
Racelved by 7y Pecelved by Raceived by
ignaturs) :
.ma_ sticn E@' Time 6 30 ﬁﬁm!w:@. Time (Signaiure) Timg
POSSIBLE HAZARD IDENTIFICA DISPOSA
{Plaane widicas ¢ _sggﬂﬁlﬁag-e!iﬂ-qsg!!iﬂggsw SAMmE .
Rackcloeat .“xﬁ.aa.a . Fanmae __ Sunenan___ Noshszsd__ O Petumso ciene ____ Divposaiby s 6 avrivg tnccstu huambe of montr ___
COMMENTS e O J‘Wﬁvi
MPST—.._ZQ ._.mbg%u-_a_ nemas ang %_w w. gﬂﬂu U._ g r ﬂn gn .Hao _ﬂ.u-gﬁ .
l‘ﬂwwﬁL

WHITE' To scompany ssmplgg YRLLOW Aocords Processing Facilty PINK  Fiold Team Leader

* UBAR0O: 100 776048




Los Alamos z-._nan_._.-uc__n_o_e Environmental Reatoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

D24

_ e, -
Date __3[25 [ay ControiNo. __ 1375 7
Technical Area __15 SendlabReport _Scott Rinkead wms —J534
Opetable Unit ___1086 Site Work Plan ___LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shippad mnnb\wm .
-1760 _
Contact Phone No. 665-176 Dats Lab Report Required LRE..‘I:
Eiald Linique élc Anatysis Requestad
Sample #1D ] Dateznd Tima | B { O Sarmple Cortainar ZMM‘“ M.me_a ) Preservative vels Req Iwa._mq_ﬁ.
(Write In sampie ID Coliocred | A I M1 voumematerial Bladgs, Etc.) Test Method {Condition of receipt. eis.)
numbar in space hetow) gip ' $=~ll=9
¥lao@a | .
AAB 2y-77 1251 (300 ml poly] soil Acpe spec, Tgtal U sre,d 2172
Flarjaqd A
AAB 244 Tl /] |125 ml gla soil e - ~09;
. “ _ e i,
L _AAB 3473 Fasim f 2wl gloss | <y £°C E A%30 A
Felinguishad by mcla rlu § Reilnquished by Retnquishad by
Miior” VAP oy Glictey | S e[S -
fiecaived by Lo Receivad by Recalved by
& fra) { Time Time
e Wlle TN [ w00 [ e
IBLE HAZARD IDENTIFICATION
WWMW _-me- 1f samptera) e hazanions mainats adior ate sugpecied to soAtsin bigh Invels of hazartous sudistances.) SAMPLE DISPOSAL \
Redwiogien 4\\33498 - Fommable _ . Sholmamci ___ Nenharsd _ Oiw Retumicient ___ Disposstay b %7 Aty -
COMMENTS
SAMPLING TEAM (Print nemse and initia) __R

WHITE To accomparny samples

YELLOW Records Processing Facilily PINK Field Tenm Loader




Loa Alamos Natlona) Laboratory Environmental Restoration

CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
TG mna

Date __+{25 [y

Technical Arme _

[Re)

Operabla Unit 1086

Control No.

Send Lab Report _ et kinkead— — . MS_jggq

Site Work Plan __TA-TR-92.3968

OU Contact —Scott Rinkead =~

Date Samples Shipped _O% 0.9+ .

Contact Phone No. 665-1760 Date Lab Report Required _7/ /) gefe
Fletd Unique G{cC o Anatysls Aequested
Sampie 410 D Date and Thne M _m Sample Containar gmwﬁﬂ MW%M_.E. Prasarvative o N m-hﬁas_
n %ﬂwm nﬂnﬂu!- . Colletied iy VolumaMaterial Sindge, Eto.) P Test Mathod (Condition of racaipt, etc.}
AAB S0 et || hos m grask soi r{24L, 7821 | 209
me ’
Ratinquished by “T M C f-err gy of Rafinquishad by Flelinquished by
{ P ﬂ.r..lN.ﬂh {Signature} {Signatire)
».wamwﬂwé 77 A Date -t | atiiagon Date Afflistion Datg
Becalved by \ﬂ ﬂj Received by Recelved by
{Sigrature,
i D ™ iz | T on e
FDSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOBAL

?g__gua-gggg

—— Dipotiyish 2 At ___ Gndteate cumber of monith) ___

COMMENTS

SAMPLING TEAM (Pan names and initial) o

24 .

WHITE To accompany samples

VELLOW Racards Procasaing Facilty

PINK  Flsld Teem Leadsr

S0P T.00 Ao
& U.S. 0RO 1903 770940



Loa Atamos National Laboratory Envirosmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS -

WHITE To accompany samples

YELLOW Hocords Pracessing Fazhity

PINK Fisld Team Loadsr

Date _1/os/49 GontrolNo, _ (14N 71
Technical Area __15 Send Lab Report __Scott Kinkead Ms _ J534
Operable Unit __ 1086 Site Work Plan ___LA-UR-92-3968
SCOCE KineEga—
OU Contact Date Samples Shinped __51/10 [14._
665-1760
Contact Phone Na. Date Lab Repont Required __ [/ /f0 /44
Flald Unique Glc _ Analyals Reques
Sampie #D Dats and Tkna __” m Bample Containar zm_o:m. m..oﬂ._n " |Precarvative - e Remarks
) aeﬂu_.w_“.: -ﬂ-ﬂ-lhh__.u.i , Callscted 81p Volume/Materet Siudge, Em) " Teot Mathod {Congition of receipt, eic.)
foiF¥ 8011 U .
ARB 3435 Heo b poly : ’ 200,% 15-2498  jocn
F¥.X:) il asp Sol nene
3485 Liosit] v g $c, 7es™ i _q9es | 209,
TAL metal
Relinquishes by T2 M & Faritac Reknquished by Relinquished by
LY {Signature)
Mw_wﬂu%i ,\XWIEWU Date g [icfey Mﬂ?ﬁoﬁa Date AlfBation Date
Fisceivad by Cw Recalvad by Pecaivert by
ke ANl ™|
& RO IDENTIFICATION
%ﬂlm-mﬁ_um-_mﬁ mn&iggsg torooniam high levls of hazaroos substaes ) SAMPLE DisPOAAL ’
Roagogeal ¥ wgny tone Pavratle . .. Gnvetd _ . Nooaraed____ O ___ Retumfo chent___ Dieposal byl Lz Hrvttve ___ Qiicase rumber of momensy ____
COMMENTS E Al
SAMPLING TEAM (Print names and riitialy R. Garmett » D. Dander, 4. Evanson, T. McFarliand
0P 1.04, KO



Los Alamos Nationai Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR bzw_m.wﬁa

Date __3/28/44 Contral No. -
Technical Area s Send Lab Report ___ X6t Mg 534
Operable Unit O%G Site Work Plan ___ L. A~UR-92 -39¢R
OU Contact scotl binkend Date Samples Shipped 0% —>-9%
Contact Phone No. GGo 160 Date Lsb Report Roguired _i/=/0- 24
Fleld Unique . aic P Anaiysls Requesied
Sarmple #1D Oate areTime | R | O | Sampe Contabr e e, | resorvative Remarks
. hcq_“w_u.a -ﬂ.a_ﬁw._n: y Coflected 2 | B | Volume/Material | gyage, ic.) Test Method (Condition of receipt, etc.)
o Wi ) ; )
AR 5% /is: ] 1125 ooy Soib 1w'c, |Tatal U 200.% 1S-:2500  slein
pap 3503 |8 Lol lgen pond Soil |we ?w...hﬁuiu_
Thimeta
: .
Aenquished by “T. M & 2 rignct Relinquished by {Relinquished by
haanmoa ) va%& Detady =i~ M@:Wﬁ.uwu& Date bﬂg_ ) Date
Received by Received by Received
(Signature} m\ﬁ \Wﬂrﬂ Time /47>  [(Signetws) Time o Time
Afllliation Affetion
POSSIBLE HAZARD IBENTIFICATION SAMPLE DISPOSAL

(Plensn incicate ¥ wampla(s) ary hatiiots maternals amxior ara aunpecied 1a contain High dvela of hezarieus substances.)
Recttogens o Mgy Tovic ___ Fammetie ___ Sknifam__ Nonhamrd__ Otber___

Foumuo it g!zll\zlil (nSonss rurber of monte)

COMMENTS

SAMPLING TEAM (Print names and initial) . 1Jd)&a cl%r,

WHITE To atcompany samples

#0P 1.04, 70



Los Alemas Netional Leboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR é )

Date __ F[ag /ot Gontrol No.
Technical Area ____ 13 | Sand Leb Report ___Scotb kinkead wms_T 534

Operable Unit CHEG SiteWork Pian (- A~ UR -2 -39G 5 (R a4)

OU Contact Date Samples Shipped _ O~ IpD-G%#

Date Lab Report Required _¢/~ /&~ 3

Contact Phona No.
Fleid Unkpue 8ic Analysis Requested
Sample #1D DeteandTime] 810 Conlalr Matrix {Liquid, Remarks
(Write 1n sampia 1D Colected | A y 8oi, Core,  |Preservatve (Condition of recetpt, sto.)

number In spsce balow) u Volume/etsrial Sludge, Ele.) Tent Method iz m“&

AR 3504 _J%m L izsmt il soil | 4 | Totof axog | 1528 sogol igate
s 2y . . e 1AM

ARR 2504 | ki 17 . Soit | e : {

TAL {

Relinquished by | A2/ 19 ACK Refinquished by . Relnquished by
Esauﬁah ..NVwkmMm\_..N‘l.lln St Pl 1t m__gh Date (Signaturej Oata
Recelved by Focetved
«m@n&é W nm_ ‘&n m@...bﬂ Time X3 2] Time %n&&c Time
lation Afliation :
POSSIBLE HAZARD IDENTIF SAMPLE DISPOBAL
(Flansa lnfioate f g.ﬂ%%é!tiigggngg

" Retmiochent ___ Diposelbyied _ " Artove ___ (indicste mambacof monhel

COMMENTS
SAMPLING TEAM (Print names and initiaf}

WHITE To accompany samples




Los Alamos Natlonal Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR »zzkﬁ

Date E\ q ControlNo, ___. =11 <
Technical Area __15 Send Lab Report Scobt Kinkead ==~ wms o834
Operable Unit __ 1086 Site Work Plan _LA-UR-92-3968
QU Contact -Scott Rinkead =~ Date Samples Shipped O 5 ~4)-9 4~
Contact Phone No. __665-1760 Date Lab Report Required /£-/¢) - 94/
Figld tUnique alc . Aralysis Requasted
mw_“..v_n #1D Date arxt Time ._“ m Sample Gonteingr :m-ﬂ__” M_u.o_ﬂua Prosaivative _Remarks
e mapaon oo | % | & M| Volimanieaia | gioh So. oY e Mathog | {Condiion o recaipt,otc.)
3iC 5 T
|__AAB 3525 .“wﬂm.. [ ml pol soil | adhe Bpec, 2l U 20 {5-2219 ¢OhG
g i
AMB 35285 o (el {125 ml gla soil v 24242 209s
. : meEqlq
Relinquished by “TI.M¢ [Grfo nd Ralinguishad by Relinquishad by
ﬁgﬁﬁuﬁh 5 lnli'l" - . g‘?ﬁa
Avaion” TH ERM Date GL 10 gof §§ ' Date Alaon” Date
Recelved by ey Aeteived by : fAscalvad by
{Signatre; - (Signaturs {Skraturg) -
Atfiiation M Wp. \@n\q Tmeldse | (et e Atiaton e
L™
POSSIBLE HAZARD IDENTINICATION SPOSAL
?gsgrwﬁgégéﬁisgagzigaggw SHFLEOI
Andiciegieal _.\.“az_a.n Rarracie _ . Skniwunt | Nowwwd . _ Omer R o st . Oisposel by b 4 Aeows ___ fndicale number ot morurg) ____
COMMENTS R o2
SAMPLING TEAM (Print names ang oy Re_Garnett, Uﬁ. + G. BEvenson, T. McFarland .m ﬂ E
. WHITE o accompany samples YELLOW Aacors Processing Facity © PINK Fisid Tean Loader Torioemo

* U.B.0;0. 1000- 77088




Loa Alamos National Laboratory Environmertal Restoration

CHAIN OF CUSTODY/REQUEST FOR E&Fmﬁ

Date __F /27 [y Control No.

Technical Area 15 Sand Lab Report IIMFDHWLFPEM. MS_T 534
Operable Unit oo Site Work Plan

OU Contact Seott kinkeadd Date Samples Shipped _ S50 2%

Contact PhoneNo. ____ (a6 5 " [T Date Lab Report Required _#/~/£-2¢

Flsid Unique G1C Requested

Sample #1D dawand Time{ R | O | samplo Contaner N B, | oreservatie Arayes Remarks
_..nizs.__.:-anﬂo__w& Caollected s lp Volume/Matedst Shidge, Eic.) J awu“z Test Method {Condition of recalnt, elo.)

i é ) . Y -
ARG 3530 qnww; v lusel gyl S BOA'Cl Total O 1 2008 (S 2501 j
AAB 3430 ‘&30 bl g ) acil | < | 3p-gaiid 792t 34
IUPE

n Relinquished by
- Daie Afffiation Date
i S il e - Ty
éwm_hzbguﬁmz.:_"_gﬂg
{Pigane inchom § sample{s) 270 Nazaroous mateiais and/or A/ mrspacied & cantain high lvels of hazenious substances)

SAMPUNG TEAM (Print nemes snd initial)

WHITE To sccompany samples

24
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EM-9 ANALYTICAL SERVICE AGREEMENT
Samples Assigned Report

REQUEST NBR
195Q9

ANALYTICAL SECTION: RADCM

PROGRAM FUND CODE: M788B

PRIORITY CODE: 3
SAMPLE DISPOSAL: Discard AGREEMENT_DATE: 12-0CT-94
SCREENING DATA: Samples Screened: Counts BELOW Background!
CUSTOMER: SAK; Scott A. Kinkead MAIL STOP: JS534 PHONE: 665-1760
-
SIWTUREWM LLS TOTAL SAMPLES:
Wt
COUNTS:
ANALYSIS TECHNIQUE ANALYST DUE NBR SAMPLES
L]
GSCAN (] 211 08-DEC-94 19
u KPA 211 08-DEC-94 37
REMARKS:
TA-15 oU 1086
RADIOCHEMISTRY TO BE SHIPPED 11/12/94, UNLESS NOTIFIED
BY CONTRACT LAB TO SHIP EARLIER.
SAMPLES TO ATI.
SAMPLES:
ANALYSIS SAMPLE TECHNIQUE MATRX TYPE PRESERVATIVES HAZARDS COLLECTED DUE ANALST
GSCAN 94.18548-Cut-3 G 1] NO PRESERVS NO HAZARDS 21-JuUL-94 08-DEC-94 211
94.18551-Cut-3 G S8 NO PRESERVS NO HAZARDS 15-JUL-94 08-DEC-94 211
94.18557-Cut-3 G 85 NO PRESERVS NO HAZARDS 03-AUG-94 08-DEC-94 211
94 .18560-Cut-3 G ss NO PRESERVS NO HAZARDS 25-JUL-94 O0B-DEC-94 211
94.18561-Cut-3 G Ss NO PRESERVS NO HAZARDS 25-JUL-94 08-DEC-94 211
94.20311-Cut-2 ¢] ss NO PRESERVS NO HAZARDS 06-JuL-94 08-DEC-94 211
94.20312-Cut-2 G 8s NO PRESERVS NO HAZARDS 20-JUL-94 08-DEC-94 211
94.20313-Cut-2 G sS NO PRESERVS NO HAZARDS 15-JUL-94 08-DEC-94 211
94.20314-Cut-2 G 3 NO PRESERVS NO HAZARDS 30-JUN-94 O08-DEC-94 211
94.20315-Cut-2 G §S NO PRESERVS NO HAZARDS 28-JUN-94 08-DEC-94 211
94.20316-Cut-2 G $S NO PRESERVS NO HAZARDS 30-JUN-94 08-DEC-94 211
94.20320-Cut-2 G i NO PRESERVS NO HAZARDS 24-JUL-94 08-DEC-94 211
94.20321-Cut-2 1] $8 NO PRESERVS NO HAZARDS 27-JUL-94 08-DEC-94 211
94.20322-Cut-2 [ SS NO PRESERVS NO HAZARDS 25-JUL-94 08-DEC-94 211
94.20323-Cut-2 G §8 NO PRESERVS NO HAZARDS 28-JUL-94 O08-DEC-94 211
94,20324-Cut-2 G ‘88 NO PRESERVS NO HAZARDS 08-JUL-94 08-DEC-94 211
94.20336-Cut-2 G S NO PRESERYS NO HAZARDS 25-JuL-94 08-DEC-94 211
94.20337-cut-2 6 s NO PRESERVS NO HAZARDS - 20-JUL-94 08-DEC-94 211
94 .20344-Cut-2 G SS NO PRESERVS NO HAZARDS 19-JUL-94 08-DEC-94 211
u 94.18548-Cut-3 KPA 88 NO PRESERVS NO HAZARDS 21-JuL-94 08-DEC-94 211
94.18551-Cut-3 KPA 8s NO PRESERVS NO HAZARDS 15-JUL-94 O08-DEC-94 211
94,18555-Cut-3 KPA ss NO PRESERVS NO HAZARDS 27-JUL-94 08-DEC-94 211
Los Alamos National Laboratory Pg: 1



EM-9 ANALYTICAL SERVICE AGREEMENT

REQUEST

Samples Assigned Report NBR
19509
SAMPLES:
ANALYSIS SAMPLE TECHNIGUE MATRX TYPE PRESERVATIVES HAZARDS COLLECTED DUE ANALST

u 94.18557-Cut-3 KPA 31 NO PRESERVS NG HAZARDS 03-AUG-94 08-DEC-94 211
94.18560-Cut-3 KPA 88 NO PRESERVS NO HAZARDS 25-JUL-94 08-DEC-94 211
94.18561-Cut-3 KPA S8 NO PRESERVS NO HAZARDS 25-JUL-94 08-DEC-94 211
94.20311~Cut-2 KPA sS NO PRESERVS NO HAZARDS 06-JUL-94 08-DEC-94 211
94.20312-Cut-2 KPA 8s NO PRESERVS NO HAZARDS 20-JUL-94 08-DEC-94 211
94.20313-Cut-2 KPA £ NO PRESERVS NO HAZARDS 15-JuL-94 08-DEC-94 211
946.20314-Cut-2 KPA 58 NO PRESERVS NO HAZARDS 30-JUN-94 08-DEC-94 211
94.20315-Cut-2 KPA 88 NO PRESERVS NO HAZARDS 28-JUN-94 08-DEC-94 211
94.20316-Cut-2 KPA §S8 NO PRESERVS NO HAZARDS 30-JUN-94 08-DEC-94 211
94.20317-Cut-2 KPA sS NO PRESERVS NO HAZARDS 28-JUN-94 08-DEC-94 211
94 .20318-Cut-2 KFA '§8 NO PRESERVS NO HAZARDS 28-JUN-94 08-DEC-94 211
94.20319-Cut-2 KPA S NO JPRESERVS NO HAZARDS 27-JUL-94 08-DEC-94 211
94.20320-Cut-2 KPA -1 NO PRESERVS NO HAZARDS 24-JUL-94 08-DEC-94 211
94.20321-Cut-2 KPA sS NO PRESERVS NO HAZARDS 27-JUL-94 08-DEC-94 211
94.20322-Cut-2 KPA 1] NO PRESERVS NO HAZARDS 25-JUL-94 0B-DEC-94 211
94.20323-Cut-2 KPA 3] NO PRESERVS NO HAZARDS 28-JUL-96 08-DEC-94 211
94.20324-Cut-2 KPA 3 NO PRESERVS NO HAZARDS 08-JUL-94 08-DEC-94 211
%.BDSiS-Cut-E KPA L] NO PRESERVS NO HAZARDS 28-JUL-94 08-DEC-94 211
94.20326-Cut-2 KPA SS NO PRESERVS NO HAZARDS 28-JUL-94 08-DEC-94 211
94.20327-Cut-2 KPA 8s NO PRESERVS NO HAZARDS 27-JuL-94 08-DEC-94 211
94.20328-Ccut-2 KPA 1] NO PRESERVS NO HAZARDS 27-JuUL-94 08-DEC-94 211
94.20329-Cut-2 KPA sS NO PRESERVS NO HAZARDS 18-JUL-94 08-DEC-94 211
94.20330-Cut-2 KPA sS NO PRESERVS NO HAZARDS 18-JUL-94 08-DEC-94 211
94.20331-Cut-2 KPA SS NO PRESERVS NO HAZARDS 18-JUL-94 O0B-DEC-94 211
94.20332-Cut-2 KPA 8S NO PRESERVS NO HAZARDS 16-JUL-94 08-DEC-94 211
94.20333-Cut-2 KPA §8 NO PRESERVS NO HAZARDS 18-JUL-94 0B-DEC-94 211
94.20334-Cut-2 KPA 1 NO PRESERVS NO HAZARDS 14-JUL-94 08-DEC-94 211
94.20335_-(:ut-2 KPA -1 NO PRESERVS NO HAZARDS 14-JUL-94 0B-DEC-94 211
94.20336-Cut-2 KPA $S NO PRESERVS NO HAZARDS 25-JuL-94 08-DEC-94 211
94.20337-Cut-2 KPA 1] NO PRESERVS NO HAZARDS 20-JUL-94 08-DEC-94 211
94.20344-Cut-2 KPA 85 NO PRESERVS NO HAZARDS 19-JUL-94 08-DEC-94 211
94.25969-Cut-1 KPA ss NO PRESERVS NO HAZARDS 31-AUG-94 08-DEC-94 211
94.25970-Cut-1 KPA 85 NO PRESERVS NO HAZARDS 31-AUG-94 0B-DEC-9%4 211
94.25971-Cut-1 KPA 58 NO PRESERVS NO HAZARDS 31-AUG-94 08-DEC-94 211
Los Alamos National Laboratory Pg: 2



Agreement

Sample Nbr

— o e e —

94.25971
94.,25970
94.25969
94.20344
94.18548
94.20311
94.20312
94.20313
94 .18551
94.20314
94.20315
94.20316
94.20317
94.20318
94.18555
94.20319
94.20328
94.20329
94.20330
94.20321
94.20332
94.,20333
94.20334
94.20335
94.18557
94.20320
94.20321
94.20322
94.18560
94.20323
94.18561
94.20336
94.20324
94.20325
94.20326
94.20337
94.20327

Customer Number

00.00515
00.00576
00.00596
AAB3295
AAB3298
AAB3304
AAB3321
AAB3325
AAB3332
AAB3336
AAB3340
AAB3342
AAB3352
AAB3353
AAB3355
AAB3398
AAB3401
AAB3428
AAB3429
AAB3430
AAB3431
AAB3433
AAB3435
AAB3438
AAB3445
AAB3451
AAB3461
ARMB3470
AAB3473
AAB3476
AAB3477
AAB3480
AAB3485
AAB3503
AAB3504
AAB3525
AAB3530

Date Collected

31-AUG-94
31-AUG-94
31-AUG-94
19-JUL-94
21-JUL- 94
06-JUL- 94
20-JUL-94
15-JUL- 94
15-JUL-94
30-JUN-94
28-JUN- 94
30-JUN-94
28-JUN-94
28-JUN-94
27-JUL-94
27-JUL-94
27-JUL-94
18-JUL-94
18-JUL-94
18-JUL-94
14-JUL-94
18-JUL-94
14-JUL-94
14-JUL-94
03-AUG- 94
24-JUL-94
27-JUL-94
25-JUL-94
25-JUL-94
28-JUL-94
25-JUL-94
25-JUL-94
08-JUL-94
28-JUL-94
28-JUL-94
20-JUL-94
27-JUL-94




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

A

Date __¥/14{9y ControtNo. __ "33 7

Technical Area __15 Send Lab Report _Scott Kinkead Ms J534

Operable Unit 1086 Site Work Plan LA-UR-92-3968

OU Contact Scott Kinkead Date Samples Shipped __ 8 [IC {1y .

665-1760
Contact Phone No. Date Lab Report Required __{ / /& [/
Field Unique G|cC P Analysis Requested
Sampta #/1D Date and Time | R { O [ Sampls Container gmﬁw Aom_un__.”_a. Preservative b _ Remarks.
:::..?e.aﬂ._.m_q__zuﬂﬂ“%_nn__ws_ Cotlected m _M Voluma/Material Sludge. Etc.) Test Method {Condition of receipt, etc.)
AAB 3249< T:.Qu.m 00 ml poly[ soil 4c Ganma spec, 'Tqtal U 20048 D
FIr /45 oil | 4c Hg, Pb, Be oI, 74717321
AAB 3, 95 Lir L/ 125 ml glasg s g, ’ ’ {
Relinquished by T cfgGrfa ~v Relinquished by _._u.._mw__:n.._a:wn by
(Signaiure) ; gnature
aitanon. TR £2 M Datesyf10/ 443 Mﬂﬂnﬂﬁ@ ¢ Date Affiliation Date
Received by £y Received by Racsived by
(Signature) \Krp( 5 _6_ Time M3 O |(Signausrs) Time {Signaiure) Time
Affiliation Affiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
(Pleasa indicale d samptas} are hazardous malenals ant:or are suspacted 1o cantain high levels of hazardous substances.} \
Racinlogical a\x_u_..e Tome Flammable .. Skinlmtant ___ Nonhezard ___ Omer ___ Relum to cliant ___ Disposat by tab Y Archive ___ {tnd of -
COMMENTS ! ac)
qm ot i
SAMPLING TEAM (Print names and initial) Em. Evenson, T. arland . ¥ Yumbert
SOF 1.04. A0

WHITE To accompany samples YELLOW Racords Processing Facility PiNK Fiald Taam Leader

* U.S.QP.0.:1950- 776-545




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
1086~

©win

Date ..:..H_ ,\an Control No. __ - ' 34l
Technical Area 15 Send Lab Report —Scott Kinkead MS _ J534
Operable Unit ___ 1086 Site Work Plan __LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped &l ofay
Contact Phone No. 665-1760 Date Lab Report Required __ |y \ el 7Y
Fisid Unigue Glc NP Analysis R ted
Sample #ID Date and Time| R | O Sample Container _smEx {Liquid, _ nalysis Hagues Remarks
(Write in sampte ID Collected AlM Volume/Malerial m_mﬂ_. mo n_vmq_mn.v Preservative T {Condition of receipt. etc.)
number in space below) BiP Hogs, tte. sst Methad
iyl ol ,
AAB 329%] H wulmm_. Py 00 ml poly| soil 4c Gamma spec, Tdtal U 200]8 5245 O
AAB 3729%] Y21 (95 | /] 125 ml glass soil | 4 g, Pb, Be 7091,7471]7421
- L *
AAR 3zyyg RIS 1A g gless & Ca - £330 A
Relinquished by F7m ¢ frie: 4 Refinquishad by _«u_%_m._._n_“a:wn by
{Signature Ay . ) ; nature,
_.yn_.ﬂ_ﬂm:.ﬁ_:b1 ) TR ER Date m\ 5\ ay Mﬂﬂmm%.w& ! Date Affiliation Date
Received by vw‘ 9 - Received by Received by
{Signature) \t U Ti 2. {Signatura} Time {Signature)} Time -
Affifiation b A et me 30 Aftifiation 5%%3
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
tPlease raicale arg hi andior arg 1o hugh levels of hezardous substances.)
Radioiogrcat o\t.ni< Toxic Flammabta Skinlrignt ___ Nonhezard ___ Omer | Aetumtochent ____ Disposal by leb Kha_._?ill {Ingi ol .
COMMENTS
SAMPLING TEAM (Frint names and initial}
SOP 1.04. A

WHITE To accompany samples YELLOW Racords Processing Facility PINK Field Team Leader

* U.S.G.P.0.:1993. 778-945




Los Alamos Natlonal Laboratory Environmental mmma..m:o:
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

_ . 100 ~
Date __ T [e¢ {9y ControlNo. _ (1971 D 3
Technical Area 15 Send Lab Report —Scott Kinkead. MS __ 1534
Operable Unit 1086 Site Work Plan LA-UR-92-3968
OU Contact Scott Kinkead _ Date Samples Shipped g/1o0fay
Contact Phone No. 665-1760 Date Lab Report Reguired _{{ \ *_0\ 4“4
Field Unique G|C PR, Anaiysis Mmmcmmﬁa
Sample #/1D Date and Time M % Sample Container _SMMW An_“.%“_n. Preservative Remarks
Write | le 1D Coliected i . ; Condition of recsipt, stc.)
:c.w..a..n.. _=_..mﬂmmﬂw Mm_os.-. oracte g | p| VolmeMaterial | guage, Erc,) Test Mathod fGondion of receip
OYTOCT g o
AAB 2304 QEp (o pooml poly soll | 4o fGamma spec, Mtal U 20008 _ 3-i4 n
Y :
a5 3304 o) 1 1125 mi gtass soii | 4c 1091, 7471], 7421
' AL metdlS
Ralinquished by TimeFae \?.:0@ Refinquished by mm._m_._n_sm:mn by
{Signature} i {Signature}
Eh_ﬂmao.“_ 7A x:.AW.lES Date @\ xQ\ QY %ﬂmmmmﬂag ) Date Atfiliation Data
Received by 5% Recsived by Received by
(Signature) vQ Time {, 3& {Signature) Time (Signature) Time
Affitiation Affiliation Affifiation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
[Please W sgmpiels) are and/or are suspacted to contain high levsis of hezardous substances.)
Radiologrea) .\ Hignly Toxc . Flammeble _ Sin imtant __ Nonhazard ___ Other Ratum toclent __ Disposal by lab 4~ Archive ___ (indcate number of monthe) ____
COMMENTS R R m
SAMPLING TEAM (Print names and initial)
SOP 1.04. Ao

WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leader
* U.8.Q.P.0.:1993. 775-945




Los Alamos Nationai Laboratory Environmental mmm_o._.m:o:
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

oy P
- I s I I
Date __# \ 20 {94 ControlNo. __ ' #4717
Technical Area __15 Send Lab Report __Scott. Kinkead MS __J534
Operable Unit 1086 Site Work Pian LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped &lio \ Yy
665-176 .
Contact Phone No. 0 Date Lab Report Required it{jofay
Fietd Unique G|C e Analysis Aequested
Sample #4D "| Date and Time m m Sampie Container amﬂw m.n_m“_n. Preservative (Cond _"_m..ﬂm_._am
{Write in sampie D Collscted Volume/Matarial . . ondition of receipt. elc.)
number in space below) B|P Sludge, Ete.) Test Mathod
Tl iy i Gamma a 20048
ARB 234 (22 149 | P00 mL poly|] soil | 4c  [Famma spec, U
T (2o G-t i 4c 7091,7471
AAB 327 (=011, /| [125 mL glass soil - ’
»
mmm_snsmza by .\*M,E c Rariead Relinquished by wmm._snﬂazwn by
{Signature} \\J\JI' - Si 4 ignature,
>5ﬂm=o: mm "M Date W\ _h\\ auf M:..mﬂﬂﬂoﬂ& \ Date Affiiation Date
Recaived by ¢ 9:¢ql Recsived by Receivad by
{Signaiure) Time f(, R {Signature) Tima {Signature) Time
Affiliation { Affiliation Affiliation
Cd ~
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Please [ (3] arg? andvor Are suspacted to contain high lavals of hazardous substences.)
Radlogical Mgty Tous  Fammabls  Sun e __ Nomhazar ___ Omer Relum to clien ____ Oisposalby‘ab ¥ Archive —— {indicate number of manths) ____
COMMENTS
SAMPLING TEAM (Print names and initial)
SOP 1.04. Ao

WHITE To accompany samplas YELLOW Records Processing Facility PINK Fietd Team Leader
* US.GP.0.:1993- 778945




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

| 109~
Date __F//5/44 ControlNo. __ . = {1~
Technical Area __ 15 Send Lab Report _Scott Kinkead . MS _ d534
Operable Unit 1086 Site Work Plan LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped _J€™~ /(7- 94
665-1760 ' . .
Contact Phone No. Date Lab Report Required \\.\b\ﬁw\ .
Field Unique GfC i Analysis Requested
(Write In sample 1D Collected ATM Volume/Material Slud .m ma. ) Test Method (Condition of receipt. etc.}
number in space below) B|P ge. Ele. :
- ;.uy L, + [, [
AAB 2325 t/ N___ w w ‘ _-| P00 ml poly] soil 4c Gamma m@mnw ftal U 200[8 15-2905 |56
AAB 5 fau T {125 ml glass soil 4c Hg—Pby—Be “¥091,7471},7421
2325 vl g TAL metatd T
-
Retinquished by 7/~ ¢ Foi r (40 cf Aelinquished by wmm._an:a_._wn by
{Signature) — . .4 | (Signature ignature,
Aftiiation .~ A " “\mf Date T/ 1 | o) ' Date Affiliation Date
Received by n.aJ..hd Received by Received by
{Signaiure) Time \M 20 {Signature) Time (Signature) Time
Affiliation P Affiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Pleass L plgts) are h malenals and’or are suspsciad to ¢contain high fevals of hazardous substances.)
Ravologcal L~ Haghy Tove Flammable ___  Skinimiam ___ Nonhezard ____ Gther ___ Relum to ciant ____ Dispase) by lab & Archive ___ of P
OMMENT. .
¢ S JRe HTSTG M\N\M_.—
SAMPLING TEAM (Print names and initial) G. Evenson, T. McFarland
WHITE To accompany samples YELLOW Recards Processing Facility PINK Fisld Team Leader S0P 1.04.R0

* U.8.6.L.0.:1993- 775-548




Los Alamos Natlonal Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

[ i
Date N\ 15 (94 ControlNo. __ =~ QC
Technical Area __15 Send Lab Report __Scott Kinkead Ms _ J534
Operable Unit ___1086 Site Work Plan LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped glicfsy.
665-1760 gy
Contact Phone No. Date Lab Report Required __H! \ lo/
Fisld Unique G|C Lo Analysis Requested
Sample #/ID Date and Time M_ m Sample Container _SMM“A m_w%“_a. Preservative ki c Remarks
Write i le ID Collacted i i N ondition of raceipt. etc.
::ru«m_.m_::mwﬂﬂw Mm_oiv crecte B | p| VolumeMateral | gigge Erc,) Test Msthod ¢ pt. etc.)
AAB Ffis MY [500 m1 pol soil 4c sallima Spec, .
3332 e poly - 3101y 1§ 23F  |ig=2%n
AAB Fh5/04 125 ml glass soil C 7 UYL 74TTIE 7821
3332 I TAL melals
. 215 fad _ _
ARR 3332 ety 1A iz niglss| <o [utc |y 8336 4
Retinquished by LM C EG ria e Relinquishad by nm__écazwn by
(Signaturs) TN N S ot s | (Si . ignatire
Altiliation VN\:%W\%E Date u\ \0\ a4y P%umwﬂ@ Date Afifiation Date
Received by AL Received by Received by
{Signature) ~ L Time f& 30 {Signature) Time {Signature) Time
Affiliation Affiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION . SAMPLE DISPOSAL
{Please [ is) ar@ and’or are suspacted fo contain high teve!s of hazardous subsiances.)
Radiciogical J\._.m.:_,__ Toxic Flammabls Skintrmtant ______ Monhazard ___ Other _ _ Retum o chenl ____ Disposal by lab b Archive {ndicate numbar of months) ____
COMMENTS e g,\n.. ‘14
SAMPLING TEAM (Print names and initiaf) R. Garnett . Dr-Dander, G. Evenson, T. McFarland
S0P 1.04. R0

WHITE To accompany samples YELLOW Records Pracessing Facility PINK Field Team Leader
* U.S.G.P.O.:1993- 770-5845




Los Alamos National Laboratory Environmental Restoration
CHAIN OF ncm._.ou<3mocmm._. FOR ANALYSIS

_ : o036 —

Date __(» /30/9Yy ControlNo. __ 5 "G~

Technical Area __ 15 Send Lab Report _Scott Kinkead Ms _J334

Operable Unit __ 1086 Site Work Plan LA-UR-92-3968

OU Contact Scott Kinkead Date Sampies Shipped Mm\ 12 \ a1

665-1760
Contact Phone No. Date Lab Report Required _1{ /10 /a4
Fieid Unique GJC NP Analysis Reguested
Sampte #40 Date and Time | R _.m Sample Container _smw.“w m.%%n. Preservative i s Conditi mmqﬂwﬁ”w_ 1, etc.)
AAB CT3TTAS 00 ml pol soil dc >amma Spec tal U 20013 ] .
3336 2o | A poy f i5-2iF8 AA-(in
AAB 33( N EEICT L 1125 ml glasp soil 4c Rz D 21, 147177421
N .W toenr ) [ TA EW\.& 4
Relinquished by =17 m e x..!ns‘\n.\.ﬂa Relinquished by Relinquished by
{Signature} 7A < : ‘Signature (Signature)
Affiliation ez Rh1 Date Bltofery | Kiimon . Date Affliation Date
Received by 4 5y Recsivad by Receivad by i
{Signaturs) .\KN\F Time {{, 3¢ | (Signature) Time {Signaturs) Time
Affiliation Affiliation Affiliation
At &
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
(Please ] plais) ase malenals andtor sre suspected lo confain high levels of hazardous subsiances.} \
Radiciogical a\:_u:_w Texc | Flammabie ... . Skinlmiant ___ Monhazard I|m/o=§ . Rolur to clisn ____ Disposa) by lab_\"" archive — ¥ ber of R
COMMENTS REa— N L.“n.:,
SAMPLING TEAM (Print names and iniial) __R. Garnett, D. Umﬁﬂmﬂ » G. Evenson, T. &uw...mﬂ land
SOP 1.04, D

WHITE To accompany samples

YELLOW Racords Processing Facility

PINK Field Team Lsadsr

* USQPO. 1903 776-048



| ~ Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
:_.uﬁkb nd
Date _ & .\nm\..?.. Control No. __ (1 Q1T 1
Technical Area __15 Send Lab Report _Scott Kinkead MS U534
Operable Unit ___1086 . Site Work Plan __ LA-UR-02-3968
OU Contact Scott Rinkead Date Samples Shipped pol \ 10f94.
665-1760 ]
Contact Phone No. Date Lab Report Required __({ /iC /a4
Field Unique GjcC NP A is R tad
Sample #/1D Date and Time M m Sample Container _smw"w M.%M_a. Praservative relyels Regueste Condit mmqﬂm}m ¢ etc)
le | Collectad i : N ondition of receipt. etc.
:crﬁﬁﬂﬁﬂﬂﬂ%hﬁﬂi. ° mn.a B p| VoumeMateral Sludge, Etc.) Test Mathod (
ARB 2340 oio  |v] 90 mI poly[ soil spec. 15-22F 14 24iq
v/ 2879 1AM J091, 7471
AAB 3340 I A 125 ml glask soll [ 4c Sl OO L
b
Relinquished by .N\nr M mﬂm..\«&\\mﬂu Relinquishad by mm.__:nc_m_._mn by
Sionai {Signature)
Ao 7Ame m_u. T Date 8fjofare (Sanature) ‘ Date Afifiation Date
Receivaed by K Recaived by Received by
(Signature) \ﬁ%\, y 751 \— .ﬁ_.:m“ ¢t 3@ (Signature) Time {Signature) Time
Affiliation ] Affiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
(Please .:nam“ﬁiﬂm. are hazardous malenals andior are suspected to contamn high tevals of hazardous substances.|
Radiologrca) HonyToxe . Flammable ___ Skiniitant ___ Nonhazard ___ oOmer __ Retum toclent ___ Dispasel by lab_L=="Archive ___ (inicate eumber of morihs) —-
' COMMENTS S u_ﬂg
SAMPLING TEAM (Print names and initial) _R. _Garnett, D. r, G. Evenson, T. McFarland
WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leader S0P 1.04. 50

* US.GP.0.:1953- 778-948




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS _
026"
IRENK

Y J

Date __G/3C/y Control No.
Technical Area _15 Send Lab Report _Scott Kinkead ms _J934
LA-UR-92-
Cperable Unit 1086 Site Work Plan UR-92-3968
—Scott—RKinkead
OU Contact Date Samples Shipped 8 iofa4
665-1760
Contact Phone No. Date Lab Report Required __ 1} \ Rv\ 149
Fisld Unique G|C . . Analysis Requested
Sample #/1D Date and Time n m Sample Container _sm_oz_w M.._w%“a. Praservative d Remarks
{Write in sample ID Collacled Volume/Material : ; {Condition of receipt, etc.)
number in space below) BIP Sludgs, Etc.) Test Method
AAB G35/ 45 . Lﬂuﬂg [ SO11 4T 7 P s
3342 _%_w.u\ v - 15-2066¢ 4
ST - - 3 {7421
3342 i3 TAL metals
mmm_snc_mswa by ThMe Feirfarsd Rslinquished by wmamaa_uaswn by
{Signature ) Signatu. naiure,
Affiiation . (4 et Date %/ Ofay faneire) . Date Attilistion Date
Received by ¥ a1 H.d Received by Recsived by
{Signature) Time j¢ * {Signature) Time Signature, Time
Affiliation \mV%ﬁ y?ﬁ e le 3~ Affiliation .”a.mm___oﬂ )
il Y
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
iPleasa it p are ials and-or are suspecied lo contain high levals of hazardoys substances.)
Radioogical V7~ Highly Toxc Flammabie _ Sinimiapl __ Nonhazard ___ Other ___ Relum tocient ___ Disposal by lab e Archwve ____ ot -
COMMENTS QA e A1
SAMPLING TEAM (Print names and initay _R-_Garnett, D. Dander, G. Evenson, T. McFarland
S0P 1.00. R0

WHITE To accompany samples YELLOW Racords Processing Facility PINK Field Team Leadsr

* US.GP.O.:1993- 776-945

-+




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

. 15 ~
- RN
Date _ 7-/2%/* &.r_ Control No. el
Technical Area __15 Send Lab Report __Scott Kinkead MS _ J534
Operable Unit __ 1086 Site Work Plan ___ LA-UR-92-3968  (R-44)
OU Contact Scott Kinkead Date Samples Shipped 9% —1p~%% _
665-1760 * e~
Contact Phone No. Date Lab Report Required /- /p ~ 94
Fietd Unique Gi{cC PR Analysis R ted
Sample #1D Date and Time M m Sample Container Emﬁw M_u.%”a. Preservative Y s c Im:nqum
) . ' ' it ipt. etc.
::Mﬁﬂﬂomhnmwﬂﬂwﬁm___wi Collected sl p Volume/Material Siudge, Etc.) Test Method {Condition of receipt. eic.)
AAB 128 (99 25 ol soil 4c tal U 200.3 o
3352 i v| |125mp o A 15:2503  |1s-249.
AAB FIAS {4 soil 4c [Plor—Be-
3352 iz (V] 125 ml oly + 5-23- ’
—AAB—335-2 SOt 7Zn
GCamma wumn Flotf gy
—AAB—3ZE —sot— Chem—VYan~ | 72,
o~ Fr27r00
Relinquished by 77 - i Relinquished by Relinquished by
(Signature) Llr}rmmﬂu fanef - .o | {Signaturs) . o (Signature) Det
Affiliation .mW\S | §-if- Affiliation ate Affiliation ate
Received by ¢ u.._...a_ Received by Raceived by
{Signatura} \K Time _\w \w ¢} (Signaturs} Time {Signature) Time
Affiliation S i : Affiliation Affiliation
b ~
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Please indicate it sa I5) Are hazardous materals and-or are suspeciad to contan high feveis of hazardoys substances.)
Radiologicai a\‘_—..r_””____ Touc Fiammablg _.. SBkinimtam ~— Nonhazard ___ Olher Retum to clenl ____ Oispoeat by lab l&a__..:n,. ot bar of —
COMMENTS gl %
SAMPLING TEAM (Print names and initial) . d G. Evenson, T. McFarland * F Hombe, L
SOP 1.04, RO

WHITE To accompany samples YELLOW Records Processing Facility PINK Fietd Team Leader

* U.S.0.P.0.:1953- 776-045




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

[O%C =
F e fns RS Nl
Date _ 7 /28& j4u ControiNo. _ -~ = ! ™=
Technical Area __15 Send Lab Report Scott Kinkead MS J534
LA-UR-92-3968 {R-44)
Operable Unit 1086 Site Work Plan
SCOCT RITIRead
OU Contact Date Sampies Shipped _Q% -rp—2+
. 665-1760
Contact Phone No. Date Lab Report Required _//— 10— 9«
Field Unigue GjcC e Analysis Requested
Sampte #/D Date and Time __M ﬂ Sample Container Emﬁw Mu_..%“a. Preservative d : c Remarks
(Write In sample 1D Collected Volume/Material ! : {Condition of receipt. etc.}
number in space below} ] B|P Sludge, Etc.) Mathod
AAB 33573 AT -
- = a,,..nu\\ i {5 -26¢3 04w
. AAB Tizsfan
33583 i v
MB35 TEM Fl22/qy
ok e — i N A
AAB—3353 | TEm 2/t jry
Relinquished by ~T"i M tarfo ney Relinquished by wmm.m_:aﬁ%wq by
{Signature) ==, o anat ignalure,
Atiaton A m..mi Date /73—~y {5ranature) Date Astiliation Date
Received by 3] 7L Receivad by Receivad by
{Signature) Time / _m‘w {Signature) Tima {Signature) Time
Affitiation ] € | aftifiation Affiliation :
<
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
(Please i pleis) arg ! andfor arer susp 1o in high levels of hazardoys substances |
Radictogical .\ Highly Toxc Flammabls Skinlentant ___ Nonhazard —— Other _ _ _ Relum ta cirgni ___ Qu_u.eau_g___c-h Archive ____ (indicate number ot monhs) .
COMMENTS rea 128191 {20 Lt —
SAMPLING TEAM (Print names and initial) _#~—&3tTIetty D. Dander, G. Evenson, T. McFarland L FHomport
SOP 1.04. A0

WHITE To accompany samples YELLOW Records Pracessing Facility PINK Field Team Leadsr

* US.Q.P.0.:1993- 776-045




! Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
O ~
Date 7 {24y Control No. it~
Technical Area __35 Send Lab Repont Scott—Kinkead MS __3534
Operable Unit 1086 Site Work Plan __ LA-UR-92-3968  (R-44)
OU Contact Scott Kinkead Date Samples Shipped BB — /0 -+
Contact Phone No. 665-1760 Date Lab Report Required __J/— /) ~%¢-
Fisld Unique G|C PR Analysis Reguested
Sample #1D Date and Time M pn.“ Sample Containsr _smﬁﬂ Mu_.%m_a. Preservative d 4 (Cond _u_m_.ﬂm_‘xm |
{Write in sample ID Collected Volume/Material ! ; ondition of receipt, etc.
mh. t N L number in space below) : B P o o1& | Studge, Etc) Test Mttiod
¢ Ter Nie YEXICr . ! ;
ok =>|  ARB 35.4 *\: w5~ |&7] [125 ml polyl soil | 4c  [Total U 200.8 (52502 | CcGin
v Haretqu g :
RAG AAB  g4p zss |~ [125 m g 11,0235y [PerBe " (17421,7091
Ell@.&l%u“' P . i 1 ac . 1y
A—— T
AAB—g 250 Pl Imoblllnnllf‘\\dmm#ql.})m:m
. - P ‘F .n-_. ) ] . )
AAR 33 55 iy 28] qlas soi) | u°C | yE a330 A
Relinquished by TiLMelariaga $ Relinguished by _N%___._nﬂ_m:wn by
Signat — : _ . ; . ignalure
rmﬂ“moﬂé =RM Datey ~/f.- G2t hw_mnﬂﬂé Data Aftiliation Date
Received by # 65T Rsceived by Received by
{Signature} \%\ F Time \ w %) {Signaiure) Timg {(Signaturs) Time
Aftiliation yu A 4 Afiliation Aftitiation
~
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
iPlease indicaie J are ancior are suspacted fo contan high lgvels of hazardous substances.)
Radioiogical \ Fighly Toxc Flammable Skinlmitant __ Nonhaza __ Onar Retumn toclient ____  Disposai by fab .Rh..ﬂ__.qm ——. lIndicale number of monthsy _
- : b= -~ r
COMMENTS Y 4 \‘ vk
SAMPLING TEAM (Print narmes and initiaf) e
SOP 1.04. RO

WHITE To accompany samples YELLOW Records Processing Facility PINK Fisld Team Leader
* U.8.Q.P.0.:1903- 770-945




heter B4

Loyt

Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

WHITE To accompany samples

YELLOW Records Processing Facifity

PINK Figld Team Leader

Date {27 \ -4 Control No. st
Technical Area 15 Send Lab Report _ Scott Kinkead Ms _J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968 {R-44)
OU Contact Scott Kinkead Date Samples Shipped %5102+
665-1760 :
Contact Phone No. Date Lab Report Required _ 4/~ p-2¢
Field Unique G|C PR Analysis Requested
Sampie #/iD Date and Time __” __.n.u._ Sample Container _smﬁw m.wn__._m__a. Preservative c Remarks
(Write in sample ID Collected Volume/Material ; ; (Condition of recaipt. etc.)
number in space below) B|P Studge. Etc.} Mathod
HIETY soil 4c .
AAB 339% =5 | v] }25 ml poly [5-25¢1  O~¢in
Fizt{au soil
AMB 339% 3 v| 125 ml poly
AAB~3-598— — taski —Seti—
ARBZ39F- SOt
Refinquished by “T .M FArnch Relinguished by Relinquished by
{Signature) - Signat . {Signature)
Affiliation 77 =Ty Date&~1L7-¥7 b_“_m_ﬁn ) Date Aftliation Date
Received by ) e Racsived by Received by
(Signature) . <9 Time \m LD | (Signature) Time {Signature} Time
Affiliation '~ o~y Affiliation Affiliation
R ot
POSSIBLE HAZARD _OmZH_ﬂ_OQOZ SAMPLE DISPOSAL
{Please mdicale f samplets) are hazardous andror arg lo hugh lavels of hazardous substances ]
Ragological —\ Hrghly Toxic Flammablg Skinimitant ____ Monhazard . Other __ Beumtocuent ____ Disposal by sa& Archive ___ {indicats numger of monihsy ____
. /
COMMENTS _ e i . 120
SAMPLING TEAM (Print names and initial} —RiCametbrPr—Pander, G. Fiehgon, T. McFarland i wrmbert | E .leQ; L ﬁﬁ.\
$OP 1.04 A0

* U.S.GP.0.:1993- 778-945



I Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
. R

Date _ [ /2% /< Control No. B A R

Technical Area 15 Send Lab Report __Scott Kinkead MS __J534

Operable Unit 1086 Site Work Plan __LA-UR-92-3968  (R-44)

OU Contact Scott Kinkead Date Samples Shipped _C53— )54

Contact Phone No. 665-1760 Date Lab Report Required 7/~ /0~7%

Field Unique GlcC s Analysis Requested
Sample #/1D Date and Time | A | O | sample Container | _squ"w m.%“a. Preservative it  Remarks
{Write In sample ID Collected AlM Volume/Material m_cnu.m mﬁ. ) Test Method (Condition of receipt, etc.)
number in space below) ] Bfp T
ffa 2r /44 ] 4c tal U £00.8
e ,‘\r%«% AAB 340/ 2L/ | 125 ml poly | soix ; or 15-2502
by . v |, F 1 soil 4c
Aot FJO\ AAB 34p 1 ﬂ\.mw\m: Yy 25 mi poly o] TAL metals [421,70
L] AAB W hﬁ@w__- . i '..W@m..luulllllbm,h ﬂr}‘\w\
spec TISHTy
1 3 ||.QO.lm.|| w M\S

AAB g4 . T/2z/9%
Relinguished by Y, - - Relinquished b mm._hnnca_._mn_ by
e e N o |t
Affiliation = R Dates™. 'A% | atfitiation ate Affiliation
Received by (LT Receivad by Received by .
{Signstura) b Time \N’. w@ {Signature) Time {Signature) Time
Affitiation ; 7 Affiliation Affiliation

2 *

POSSIBLE HAZARD IDENTIFICATIO SAMPLE DISPOSAL
{Please mdicate i sampiers) arg hazardous 1als andior are fo contain hugh levels of hazardous substencas |
Radiclogical ..\ Highty Texic Flammable _  Skinfritant ___ Nonhazarg o Other _ Retum o cllent ____ Qisposal by _mulul\ Archive ____ of sl

COMMENTS

A=

. TARA 2T
SAMPLING TEAM {Print namas and initial) — B—Camett;—P-—Pandex, G.

7 V4
n, T. McFarland ;.Jn\Qs&v\,mu E ﬁm\\‘.\_m e

~\.MuN-nm [¥al

WHITE To accompany samples

YELLOW Racords Processing Facility

PiNK Field Team Leadsr

SOP 1.04, RO

* U.S.G.P.0.:1993. 776-948



. 1085~
Date _ Ff €94 Control No. s 40
Technical Area __15 Send Lab Report __Scott Kinkead ms _ J534
Operable Unit __ 1086 Site Work Plan __ L#-UR-92-3968 (vDAZ)
OU Contact Scott Kinkead Date Sampies Shipped /DB -0 ~Set
665-1760
Contact Phone No. Date Lab Report Required _//—/p-94
Field Unique Gj|C P Analysis R ted
Sample #/1D Dateand Time | B | O | sampis Container ZMM"W m.wa_..m__a. Preservative ST e  Remarks
(Write in sample ID Coilected m _M Volume/Material m_cnu.m. Eic. j Test Method (Condition of receipt, etc.)
hn..mm.ﬁm.a numier in space below) , - T 3 e Z00B
Mot VT AAB Fio [94 125 ml poly] so c a ) . 1.
Rud LT 7 3123 _Ew z i ac 2 7471, 7321 E.&.hm L7 oy
g4 . 125 ml gla so1l P) ’
RAb 3423 Higits v g-ass _ Lometaf -
AT < r PP Z 125 mm ]
B4 7 g T I sfio faq
LG&IW_HHNT Pl 1 L s0311 | 40 T
Camma spec FIEr
- ac. g7 FThrBe— TR VAT
MBSy ——— _SOTT ] Aol
Relinguished by l\,w.x C _.,M.1 la :& Relinquished by Relinquished by
Signat ; {Signature)
P%Hmoﬂa& DateXF - J ~14 hﬂﬂmmwﬂ& : Date Aftiliation Date
Receivad by ﬁ p: Received by Recsived by
{Signature} Time \m T {Signaiure) Time {Signature} Time
Alffiliation Affiliation Affiliation
POSSIBLE IbNb_uU _DmZﬂ_h_Oh._._OZ SAMPLE DISPOSAL
iPiease it }arg h and/or are suspectad 1o contain high lavals of hazardous substances.}
Radiciogical Highly Toxic Flammable Skin drilant ____ Monhazard v Other ___ Retum lo clent ____ Disposal by iab IIR Archive ___ ol r—
COMMENTS oL v o,

Los Alamos National Laboratory Environmental mcuno_.mzo:

CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

{ I
SAMPLING TEAM (Print names and initial) __R. _Carnett, B+~—Bander, G. Evenson, T. rnm.mhwmnm

WHITE To accompany samples

YELLOW Records Processing Facility

PINK Field Team Leader

SOP 1.04. RO

* US.GP.0..1993. 776-945
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Los Alamos Natlonal Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSI

~ -

WHITE To accompany samples

YELLOW Records Processing Facility

PINK Field Team Leader

Date __7 [1& /a1y ControlNo. _ i+ =" <] (3
Technical Area _ 15 Send Lab Report _Scott Kinkead Ms J534
Operabie Unit 1686 Site Work Plan LA-IR-02-3968 {MDAZ}
OU Contact Scott Kinkead Date Samples Shipped _&§~p -5+
Contact Phone No. 665-1760 Date Lab Report Required __,/—/-7%
Field Unique G|C NP Analysis Requested
Sample #1D Date and Time M _.,n.“ Sample Container _sm_oﬂﬂw M._\.-H_va_.w__n. Preservative d i c mmznmza q
(Write in sample D Collected Volume/Material ; ) (Condition of receipt, alc.
number in space below) B|P Sludge, Etc.) Test Method
Flis/du i
AAB 3429 M.‘..Mnl ~< | 125 ml poly|] soil 4c al U , |1200.8 s 23l O.
: A ST
AAB 3429 Holss o hos m glask soir | 4o m% 7471,7421, 7091
B {814y — «Hﬁﬂ 0— 7,
1.3 M 1 72 <195 -m-grash—soIT | 40— bvo =72 sJictz,
= - L i il——4c 1AM 104
4—ﬂn\ LY
Gamma spec
AAB—B >4 —sot— ITmmqlmw.wlmm’hﬁmBlmmP,u .w_.:%:
Refinquished by “T1_ ¢ B rlecned Relinquished by Rslinquished by
Signature, .NN . i {Signature)
M“_%mzo: ) 4 ﬂ;m:\mﬂ . Date /°% - /p-5# hﬂﬂmmwﬂ@ ' Dats Affitiation Date
Received by € < . Receivad by Asceived by
{Signature) Time /£3L: |(Signature) Time (Signature) Timg
Affiliation Affiliation Affifiation
POSSIBLE IbNbR _Umz._.:u_nh&\_Oz SAMPLE DISPOSAL
Picase o p are andior are suspeciad 10 contsin high levals of hazardous subsiancas. )
mmna_om_nm_a\ Highly Toxic Flammahle Skin Jrmani .—~— Nonhazard _ __ Olher — Retum lo ciient ——— Disposal E:mulu\ Active ___ {Indicate number of months: T
MENT: .
COMMENTS tr ._.__.N.T..l Jﬂﬂ_..n»’
SAMPLING TEAM (Print names and initial) . Evenson, T. McFarland
S0P 1.04, D

* U.S.0.P.0.:155G- 776-048




Los Alamos Nationa) Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

iR =
T« 3 R -1
Date _ 1 1{8 {44 ControlNo. __ i - 41
Technical Area __ 15 Send Lab Report _ Scott Kinkead MS _ J534
Operable Unit __ 1086 Site Work Plan ___LA-UR-92-3968 (MDAZ)
OU Contact SCott XKinkead Date Samples Shipped __ &%= 1p-arer.
665-1760
Contact Phone No. Date Lab Report Required _//~/0 - 94l
Field Unique G|C e Anaiysis Requestad
Sample #/D Date and Time m 70= Sampla Container _smﬁ_x m.%“a_ Preservative © mm_wm_._ﬁ
{Write in sample ID Coilected Veolume/Material : ! ondition of receipt. etc.}
.. T e number I space below) | B|p olum fi Sludgs, Etc.) Test Method
te ikt AAB YRR 125 ml poly soil | 4 (Total U 0.8
nﬂ e — 34320 ong | o 1hi| 5107y 15-23¢¢ b gn
. AAB THE 4y 125 ml glags soil 4c ) - 1471TAZT 1
wtdle e 3430 .n;:m \. g 4 €tq1s ! ’
LFW%WQ\% — F25mi glass SOl ——dc—— 1] 7Rm efiofay
AAR _ . _ RPlagtic Zip  soli A 75m
3430 Ly
Gamma spec 7
RS B I P A T ) I - -
Y30 % Lw:c
Relinquished S*m\ L ﬁlu&. r{an % Relinquished by W%::asm:oa by
{Signature) e L tsi ignaiure)
Affiliation =R M Date S5~ =iV Ma.._ﬂnmwn_w& ' Date Affiliation Date
Receivad by LY 5T --w Recsived by Receivad by
{Signature) 3 Ti . {Signaturs) Ti 'Signatu Ti
bm“,_m..“zm%ﬁ ﬁ\ \.W?Py\ me/ w 0 >5mm=o: e Msﬂnmoza\ e
| POSSIBLE HAZARD _sz._.__u_nub{_Oz SAMPLE DISPOSAL
Please moicala if sampleis) arg nazardous materals andior arg suspeclad te contain high levals of hazardous substances.}
Radioloqicat —\I_uzf Toxc Flammable __ Skin Irmant e Monhazard ___ Other o Retum lo client ____ n__nvunm__a._walv\l\ Archve ____ @ of S —-
COMMENTS i x i)
[EiG) &W:: c )
SAMPLING TEAM {Print names and inital) __R. Garnett, Dr—Pandes,—Gv-Evensen, T. McFarland . _CEvenson
SOP 1.04, Ao

WHITE Teo accompany samples

YELLOW Racords Processing Facility

PINK Figld Team Leader
* US.G.P.O0.:1953. 778-045




I Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

LO%G —
— 7 - a1 42
Date Z 114 (94 ControlNo. __ 1 > ' 4~
Technical Area 15 Send Lab Report ___Scott Kinkead MS J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968 (MDAZ)
CU Contact Scott Kinkead Date Sampies Shipped __ O% -2~ 9+
665~-1760
Contact Phone No. Date Lab Report Required __1/~/0-94
Figid Unique G|¢C o Analysis Requested
Sample #/1D Date and Time M _.,n..m. Sample Container _smwnw _n_".%m_n. Preservative Remarks
(Write in sample ID Collected Volume/Material . y (Condition of recerpt. etc.)
i ﬁ..e & number in space below) BIP N Studge. Etc.) Test Methcd
Mgte d e Ty Gy . 125 ml poly soil 4c Total T 200.8 )
Rk Lyt P PR 343 m s |- pos i T N T T S i 2
. dpae | soi 4¢
e AAB 3¢ 3/ / il 125 m1 mwmm__m oil Bl , 1709
2o 2 bl Fou Y-S 1 11 Ge S5H08
AAB—31-37 Mgy o [res i glage—soil voe 4 Sfiofqy
J P B (> ta ;
MB 3 wﬂuﬁaluwjﬁnl T gt i
Gamma spec
—~AAB 2= Pl —Ac—{Hg,—Pb,—Be— LChan _Van_ [7am
=13 2y fou
Relinquished by a7 Relinquished b Relinguished by
(Signanre) wyf S Falandf | i B Pl
Affiliation ERm Date G-/ --944 [ atiiliation Date AHiliation Dats
Received by &N A Received by Received by
{Signature) QN&N( Time I {Signatura) Time {Signature) Time
Affiliation O | affitiation Affiliation
r>d '
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Please ndicale ! samplels) are hazardous matanais andior ara suspectad 1o contain high favels ol hazardous substances.)
Radological Highly Toxic Flammable __ Skon Imiant e Monhazard ____ QOlher — Retum lo clienl __ E-ua»m.EEuK Archwa ___ bar of P o—
COMMENTS » B
AL FA4N
SAMPLING TEAM (Print names and initial} ___R._Garnett, Drlgnder, G. Evenson, T. McFarland
WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leadsr S0P 104 Ro

* US.GP.0.:1550. 778-945




| Los Alamos Nationai Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
Date __T (14 {au ControlNo. __ i -~ 1"
Technical Area 15 Send Lab Report —Scott Kinkead MS__1534
Operable Unit 1086 Site Work Pian __LA-UR-92-3968 (MDA 2)
OU Contact Scott Kinkead Date Samples Shipped _ 9% -/c2-9.4 .
665-1760 _
Contact Phone No. Date Lab Report Required IR IR
Field Unique G|C Lo Analysis Requestsd
Sample #ID Date and Time m _.m Sample Container gmﬁ_x Mw_%“a. Preservative d ﬁo mmanm}m _
Ite i le ID Collacted i : ! ondition of receipt. etc.
Mot c}mw:su..ﬂv AAB 2433 T v 125 ml poly soil 4c | Total U 200.8 Iy-236F ¢
P@P it 0156 £ v
whe /| ARB 2433 st 1 T 125 mL g1a soil 4c :id%wﬁrémrﬁd
K = ha
=T i il >
—AAB—t T | A, | <] 125 mI gla Soil | —dc—Ssvoc m &/ o \.vm«
. wbm% 3 te A
Gamma spec FHwia
AAB 2423 Pla 4e—-Hg~Ph, Ba | Chom Vam—
- TAn 2
Refinquished by T L. M < 5¢i ~ler ack Relinguished by W%M:a.n_mzwa by
Signature} — . S, naiure,
h:.._mmw__oﬂ “TER I, Date K-t~ h&mnmmﬂi ¢ Date Aftfiation Date
Received by & . Cui «Q— Aeceived by Recsived by
{Signature) - N Ti . {Signaturs) Time 'Signalu Time
>3mmmo: vm/\ fme \ m WQ >z_"mm=o: ! hsﬂumga__
- W\
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
tPlease indicate f samolgss) are hazardous and’or are susp te contain high levels of hazardous substancas.)
Radwlogical —\Ia_.____. Toxic Flammable Skintmtant ____ Nonhazars __ _ Other ___ Relumtocient _____ Disposal by lat P\».ﬁ:_..i —_ of —
COMMENTS
A Tyl
SAMPLING TEAM {Print names and initial) é
WHITE To accompany samples YELLOW Records Processing Facility - PINK Fleld Team Leader S0P 1.04. R0
* US.G.PO.: 1903- 778048



Los Alamos Natlonal Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR >z>_._<%v_WN. -
o

. e
Date ___#/:4 \ 7Yy Control No. ___ = - d [}
Technical Area 15 Send Lab Report Scott—Kinkead MS 7534
Operable Unit 1086 Site Work Plan — LA-UR-92-3968 (MDA 7)
OU Contact Scott Kinkead Date Samples Shipped _ &%~ /p-2¢
Contact Phone No. 665-1760 Date Lab Report Required _//-12-9%
Field Unigue G| C PR Analysis R ted
Sampte #/1D Dateand Time | R | O | sampie Container _smwuw m.%ua. Praservativa Y e Remarks
{Write in sampie ID Collacted m Wa Volume/Material m_cnn.m‘ Etc. ) Test Method {Condition of receipt, atc.)
e + number in space below}
Npic diftes H/iq (44 . : 4 To 200.8 - P
AN - AAB 3435 T £ 72 125 ml poly soil C lotal U . (5-234 (0
. e, . N >
S AAB 3435 ML v ] 125 m grads  soir]  ac > | 7421,7091],7471
7 e e Tl gy —
MB—34z Plastie—Rig——soilt1—de— RN 23y
Gamma spec
MB-BUIE Plastic 2ig —seil 1 — 4c | Chem Van { % Ty /a,
m%__:nca:mq by Ti-MeFgrland Relinquished by _M_mm._m:nw__...m:wn by
{Signature) e S ; . ignature,
aa_mm_aﬂ. TR 7 _w.m\.._mm‘wN-ﬁ Date Sr -G of M.w_ﬂnmwﬁa Date Affiliation Dats
Receivad by \@ F 7y “— Raceaived by Recsived by
{Signature) ' Ti - {Signature) Time 'Signature Time
Affliation e Jp B | (et " b st
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
Pleass maicata o pleus) arg b andfer are susp e in high lavels of hazardons substances. |
Radiclogical r\\x_u_..?. Toxie Flammanle Skn Ientant | _ Nonhazard ____ Other ____ Relum to chent ___ u_uuouaax_we& hive __ tinai er of o m—
COMMENTS
AT i ““q
SAMPLING TEAM (Prinl names and initial) nd

WHITE  To accompany samples YELLOW Records Processing Facility PINK Field Team Leader S0P 1.04. R0

* US.G.P.0.:1950- 776-945




Los Alamos Natlonal Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR >z>_-—<%._w€

~
—
™

— : TR
Date __ F/i4/44 Control No. R !
Technical Area 15 Send Lab Report _Scott Kinkead Ms J534
Operable Unit 1086 Site Work Plan  L&-UR-92-3968 (MDA Z)
OU Contact Scott Kinkead Date Samples Shipped _&%-/0- 2% .
665-1760 : .
Contact Phone No. Date Lab Report Required //—/7~9+
Field Unique G|C NP Analysis Reguested
Sample #/ID Date and Time n _.,n_w_ Sample Container _SMM“” An_u.%“a. Presarvative [ Cond mm_.ﬂm_.xm :
{Write in sample ID Collected Volume/Matarial : ! {Condition of recaipt. etc.
number in space balow) B[P Sludge, Etc.) Test Method
Tlrtias ml pol soil 4c | Total U 200.8 :
r = ARB 3433 pes” | 125 ml po - _ =5
<1 T T
AAB 243z 23.\_ Ve | (125 ml m.u.mm_m soil 4C mﬂﬂ%«ﬂ
2 iy féy . 1 et
—HAB—3=g T 1«3 slexfay
AAB—Hiag— Prastic-Big—soild 4e—-Cx E
Gamma Spec LR
AAR- P 301} 4c —ChRem—Yan {Zm
5353 - 14y
.
Relinquished by 4 rlamer Relinquished by Relinquished by
{Signature} J..\.WI}A. - Ml.n.n« - ., | {Signaturs) \ mmh.b:h...n_.&
Affiliation 2= Ring Date - 142- 34 | attiliation Date Aftiliation Date
Received by s L Received by Received by
{Signature} h J Time \m T (Signature) Time {Signatura} ’ Time
Affiliation ) Affiliation Affiliation
Fd
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
iPlease 1 L picts) are h and/or are suspacted to contan high ieveis of hazardous substances.)
Radoingical Highly Towme Flammaple _ _  Skinleritamt ___ Nonhazard vw. Other _ _ Aetumtoclient ____ Disposal by lab R Archive ___  (tndi of months)
OMMENTS _ i oy
C .#Z:..- e m\dﬂbﬁm’
SAMPLING TEAM (Print names and initial) ——R. Garnett, Ps—Pamder, G. Evenson, T. McFarland
WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leader S0P 1.04. R0

* U.8.G.F.0.:1993- 778-948




Los Alamos National Laborato

ry Environmental Restoration

CHAIN OF CUSTODY/REQUEST FOR ANALYSIS
_ _GWE
Date _K/3/4¢ Control No, __ '3~ 4
Technical Area 15 Send Lab Report __Scott Kinkead Ms _ J234
Operable Unit 1086 Site Work plan _ LATOR-92-398 882 £
OU Contact Scott Rinkead Date Samples Shipped _&9@—pr- 944
665-1760 . .
Contact Phone No. Date Lab Report Required /7 =, Q%
Field Unique G|C e i Analysis Requested
w Sample E_U_ D _umMum m_.a .ﬂ..:m M _.m_ Sample Container _smﬁw M._\..n_va_.“a. Presarvative o (Condit Im-wmaa‘ ' etc)
rite in sampis ollecta Vol M | ; . ondition of receipt. etc.
number in space below) s B|P ° _M_.._mm ~ummw_@m Sludgs, Elc.) Test Msthod
3Ty ml pol soil 4c | Total U 200.8 .
AAB 3445 e fo | 12w poly . (e 2 [5-23 ¢
AAB 344 g 5 Y 2 v 125 mi mz.mm*m soil 4C 1,7091.747T
A 35 11 ] —3c— — S92
AAB gy 125 mi-giage—soil 1R g/ 3)ay
ARz d:@m&:ﬂlmw.iu[mo* 0 m gf3fsy
T —011 4e——=G arl .
ARB 24 1Aim_B/3/2y
T > —Zip—sorii—_dc Hg, Pb, B& -
—AAB—a o= — Tam o3 /ou
e $ (3¢ _
AAD 3445 W3 ] 1325 mf qlasd  Son) L HE 4330 A
. <
Relinquished by T b= M CFetrténg Relinquished by W%__:nﬂ_ﬁzwa by
Signat, N N e . ignaturs
ha__ﬂmw_oﬂ& TA¢ =Ra Date § 70~ Mﬂmmmwﬂ«& Date Affiliation Date
Receaived by e Received by Received by
{Signature)} VW\P .& Time / m e {Signatura) Time {Signatura} Time
Affiliation Affiliation Affiliation

POSSIBLE HAZARD __umz._.:u_nb._._oz

{Figase it D

Raaiclogical \ Highly Toxe

Flammagte

Skon Irntan)

818 Andior Are SUSPactad (o contan high tevels of hazardous substencss.)

Nonhazard _ ___ Other ____

RAslum 10 clram —

SAMPLE DISPOSAL

Disposal by tab R Archiva ____ {Indicate number of months)

COMMENTS

SAMPLING TEAM (Print names ang initial)

o

oy G. Evenson, T. ,mmﬁmﬁ ﬂmn MQA R ligal o

Q;@\.J

WHITE To accompany samples

YELLOW Racords Procassing Facitity

SOP 1.04, RO

PINK Field Team Leader

* U.S.Q.P.O.:1953- 779-045



Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

{056~
Date __ G {24 /44 ControiNo. _ (19 R 2D
Technical Area __15 Send Lab Report __Scott Kinkead - MS__J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968 EF Siie
SOt Kinkead— )
QU Contact Date Samples Shipped __ < 1(9/9Y .
665-1760 _
Contact Phone No. Date Lab Report Required __I{ \ { G\ 4
Figld Unique G|cC N Analysis R ted
Sampte #/D Dats and Time{ A | O Sample Container| _smiw m_w_a:_n_. Preservative i Remarks
{Write in sample ID Collacted ATM Volume/Material m__._.u o Mﬂ. ) Test Msthod {Condition of receipt, sic.)
number in space beiow) ) g|p 98, Ete. S-llo-94 88 8iho
AAB @2 U0 cil aone Garma .
345/ ‘s0q | v ™ poly s e pec, Tptal U o 15-2100 J_L 2
AAB G/ a4 120 ml gla S01i none
3451 589 | A g ¢ 42(, 7421 | 70%
Relinquished by Ti e Fqriane Relinquished by Relinquished by
'Signat = ﬁ i {Signature}
qumnﬂoﬂa» I\NNM.M Ma Date W\ Q Y Mﬂmﬂ”ﬂ%&» . Date 2%%25: Date
Received by : ) Received by Received by
{Signature) % quﬁ JJJ Time L3O {Signaturs) Time {Signatyre) Time
Affiliation Affiliation Affillation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
[Please * plels) arg h als andsor ara suspected 1o conlain high levals of hazardous substances.}
Radeiogeal v’ Wohy Tonc __ Flammable __ Skintmant Nonhazart ___ omar ___ Retum tocllanl ___ Disposal by tab __g” Archive ____ (inoicate number of monthey
COMMENTS 43 nh-rtn- _.u_||m = u X %
SAMPLING TEAM (Print names and initial) __Rs—S@Enest, D J&WM\, G. Evenson, T. 1and

WHITE To accompany samplas

<m§ Records Procassing Facility

PINK Fiald Team Leader S0P 1.04. Ro

* US.GP0.:1993- 778048




Los Alamos Natlonal Laboratory Environmentatl Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

oo~
- f . ™™ R
Date __ G /27 /a4 ControlNo. _ 1/ <1jd /
Technical Area _ 15 Send Lab Report _Scott Kinkead MS J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968 EF Sye
OU Contact Scott Kinkead Date Samples Shipped __ 3/{10/ 4.
665-1760
Contact Phone No. Date Lab Report Required :\ 1ef 94
Field Unique G|C P Analysis Requested
Sample #/1D Date and Time H_ _.Uu_ Sample Container EMM"” m.%“”a. Preservative _ Remarks
::Mﬁﬂﬂm_h:mﬂnuﬂ_%_hw__wé Collectad alp Volume/Material Sludge. Etc.} L Test Method {Condition of recaipt. etc.)
Y Pl ] rene (amma spec U - .
AAB34¢y oy |~ | po0 ml poly[ soil ¢ & spec. 0,8 15~ 212 d4
IR i [onke
AAB 346/ AT 2 wwm ml glas® soil e 7 2]
slic s {
Relinquished by T4~ M< Faria nd Relinquished by Relinquished by
{Signature) T ; {Signaturs)
bsmmmo: .NN\TNH.!_N b Date w}h.\ aq hﬂ%ﬂﬂﬁﬂz& * Date Affiliation Date
Recaivad by : (4T} J Received by Received by
{Signature) . ' Ti .WO {Signatura) Time Signature Time
Aftitiation me i Affiliation Mn.ﬂ_hh:o: g
~
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Pleasa md i pleis) are end/or are suspectad to contan figh lavels of hezardoys Subsiances.)
Radwiogica \ Highly Toxsc  _ . Flammable .— Skinlmtani ___  MNonhazard — e Othar ____ Relum to cliem ___ Disposal by lab Iu“ Archive ___ (incicate numoer of monthsr
COMMENTS REG fh/V.K \ 270
SAMPLING TEAM (Print names and initial) E.E%Fm. Evenson, T. McFarland

S0P 1.04, RO

WHITE To accompany samples YELLOW Racords Processing Facility PINK Fisld Team Leader

* USQ.P.0.:1953. 776-045




Los Alamos National Laboratory Environmental _uao.o__.mzuz
_ CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

T ry g DYy f
Date __#/25 /a4 ControlNo, __'1 4115 &
Technical Area 5 Send Lab Report —Scott Kinkead MS __J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968
QU Contact Scott Kinkead Date Samples Shipped n.\ efay.
Contact Phone No. 665-1760 : Date Lab Report Required __I{ /ia \ qY
Fiald Unique GJC e Analysis Requested
Sample #/ID Date and Time n _ﬂ Sample Container Zmﬁw_ m.ﬁ_un_.M_n. Preservative Ramarks )
{Write in sample ID Collacted Volume/Material ; ; {Condition of receip?. etc.
number in space below) B|P olum ! Sludge, Etc.} Y, Test Method _
25 {av p 7
ARB 3470 i%suu v~ | P00 ml poiy| soil e ffamma spec, Tgtal U, 15-2182  {g-PY A
F 25fay $ ey ” :
AAB 34 75 38 |, [ Jt25 m glash sonn 1oy Y70, 742 | 709/
_ TA L medals
Relinquished by T1_pt < Far lancf Relinquished by ﬂ%__znc_mzwn by
{Signature} ; e Signaty ignature,
Atitaton . 237 Wm " Date Rfio (@ h_mﬂuw_oai ' Date Afiiligtion Date
Recsived by Mu nJJ;J Received by Recaived by
(Signature} \KM‘M Z GN Time {30 {(Signature) Time {Signaiurs) Time
Affiliation Afiiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION . SAMPLE DISPOSAL
Please ] arg h and/or are suspected to contam high tevels of hazardous substances.) .
Radwoiogicat a\ Hghly Toxe | Flammable  _ Sk tmtant —_ Nonhazard ___ Olher ____ Retum to client ____ Dispasal by lab I&a_.__.a ~—— {indicale number of monihs) ____
COMMENTS _ i
M
SAMPLING TEAM {Print names and initial) MoFariand 5 [ Humberd
SOF 1.04, Aio

WHITE To accompany samples : YELLOW Records Processing Facility PINK Field Team Leader
* U.S.GP.0.:1953. 779-545




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

. 1686 —
i BTN
Date _} .\ 25 /a4 ControtNo. __| 1% i1 R
Technical Area _ 19 Send Lab Report _Scott Kinkead ms _ J334
1086 ~1R-92-
Operable Unit Site Work Plan LA-UR-92-3968
s dade TZ3 ante ]
OU Contact Date Sampies Shipped glio fay
b63-1760
Contact Phone No. Date Lab Report Required __1y \ {o/qu
Field Unigue G| C o Analysis Reguestsd
Sampls #/1D- Date and Time | R 1 O | sample Container _sm_n_v."ﬂ M_u.hmu_a. Presarvative = Ramarks
{Write in sample ID Caliected AlM Volume/Materiat Slud .o m_n; Test Method {Condition of receipt. etc.)

number in space below) ) BIP ge. &le. gl ond& es e cie ~ail S

— ARAB 3 =5 [a9 fwoang.lmqﬂl.%a - U Fr—2 e ——
347 ey IV . Y 200,9 —— . T
%m{ -3 125057 |y,
CE5Yy Yc eKe TAL 2 | 709/
. Frayday 3716 /4y 7

AAD 3473 o5y B~ 124 m| \.wunﬁn. S| e H E {330 A
Relinquished by Thmclerleansd Relinquished by me._m_._aw._wzwn by
{Signature) :NV\ , S ignature,
>==mmzo: ! )\\NMM}\“_lI Date %\Q \ a4 Mﬁmﬂ“m%.w& ' Date Affiliation Date
Received by ¢ P Aacsived by Received by
(Signature) p § Time |G 30 | (signsture) Time (Signaiure) Time
Affiliation . ; Affiliation Affiliation

“12in

POSSIBLE HAZARD HDENTIFICATION SAMPLE DISPOSAL

(Please inaicate | ara h and‘or are suspeciad to contan high lavels of hazardous substances.)

Relym to chant Disposat by lab u\».n.__._a .

Flammanle Cther

Ramologicai ._\_._-.ng,_ Toxic Skintmtanl ___ Nonhazard ___

of

COMMENTS K ~pry

on, T. arland m.tc..a\_“ >t

SAMPLING TEAM (Print names and initial) R. Garnett, D. um&. mmn. . G.

ja=itt

WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leader

SOP 1.04, RO

* US.Q.P.O.:1506- 778945



Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

1026 —
to. N Y _\u. —~
Date __¢: 24/94 4 ControlNo. __(] AR R
Technical Area __15 Send Lab Report _Scott Kinkead Ms J534
Operable Unit 1086 Site Work Plan LA-UR-92-3968
QU Contact SCott Kinkead Date Samples Shipped ps \ ..Q\ 94
665-1760 .
Contact Phone No. Date Lab Report Required __ | fic {49
Field Unigue G|cC P Analysis Requasted
Sample #1D _ummm and Time M 90.._ Sample Container _smﬁw _nn_“.%“a. Preservative (Con ﬂmﬂ.mﬂw ol otc)
Write i ie ID flected i ! ! ondition of receipt. eic.
:crath._.amwwﬁwno_oé oflecte B |p | VolumeMateral | g qos Ere) 510 Test Method
AAB _ e 00 ml pol soil nene Spec alr o P
3476 G173 U W i poly B e 7 ’ 2¢00.% 15-2il%
AAB - w/ 287499 ) lass sol rone io
3476 e |V g YC |Rve — ‘.‘_ﬁﬁ. 7424 | 202/
s{tofdy s ’
qmm.w_sn_caga by T MC Fariznct Ralinquished by w%mawﬂwwwn by
ignat . - . n
Atiraion 74 #< T 0208 f10/1/ | Athaion” , Date Afiation Date
Received by 26 Received by Received by
(Signature) Time f(, O |(Signature) Time (Signature) Time
Affiliation Affiliation Affitiation

e

POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL

{Please _:n.auﬁ”._mMEnEu are nazardous malariais and'or are suspecied o contain high levets of hezardous subsgtances.)

o~ .
Highly Toxic Flammabie Retum lo ciiem ____ Disposal by lab _¥  Archive

RAadoiogrcal cee.— Skinimtani _ Monhazerd ____ Cther __

—— (Indicate number of montns;

COMMENTS

T

McFarland

—R =

SAMPLING TEAM (Print names and initial) _R. _Garnett, D.

Umwuwwwfv. G. Evenson, T.

WHITE To accompany sampies YELLOW Records Processing Facility PINK Field Team

. SOP 1.04. A0
Leadsr

* US.G.P.0.:1983- 778-045



[ . Los Alamos National Laboratory Environmental Restoration
_ CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

S -
x f ANy N =
Date __ /25 /24 ControiNo. _ 137 H 7
Technical Area __15 Send Lab Report __Scott Kinkead MS_ J534
Operable Unit ___1086 Site Work Plan ___LA-UR-92-3968
OU Contact Scott Kinkead Date Samples Shipped o \ mo\.ﬁs
665-1760
Contact Phone No. Date Lab Report Required _1/ /[0/4¢
Fisld Unique G|C PR Analysis Requested
Sample #11D Date and Time | A | O | sampig Cantainer a__mﬁﬂ M_u.%“_n. Preservative ‘ - Remarks
{Write in sampie ID Caliected Al M volumeMaterial Sludge, Etc ) Test Mthod {Condition of recsipt. sic.)
number in space below) BP ge. Ele. $-i lwk\ @ 8
AAB Has5aa T 1 soil spec, T¢tal U :
3477 O15¢ 500 ml poly e d Z00,8 15~2 1 ¥ B 24
AAB Hesjau 125 lass soil
w.* 17 o\h«a 7 $Smg [ = {1, 7 709/
. Fl25 {4 Gl -
AABR 3473 il n.mus. v 125 S/ 22°C um 2550 A
Relinquished by ~rL M C Fei rtgy, § Refinquished by _N%.__znﬂﬁ:wn oy
{Signature ; , § ; ignature,
Naaeore) g \RWII“,.@S Date §{1C/a4 honaturs) : Date Affiliation Date
Recerved by ] I \4 Raceived by Asceived by
{Signature) Time (G 3C |(Signature) Time (Signaturs) Time
Affifiation J - ? Affiliation Affiliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Pleasa mad ] p are and‘or are auspacied to contain figh lavals of hazardous sbstances.) .\
Aadic:ogicat n\x.u_.a Toxrc Flammable __ — Swniritanl ___ MNonhazargd e Cthar __ Retuimto clam ___ Disposal by lay —— Awchive ____ {indicate number of monihal ___
N Pal
COMMENTS scdy %
SAMPLING TEAM (Print names and initial) e . on, T. McFarland , F Hom bt
WHITE To accompany samples YELLOW Records Processing Facility PINK Field Team Leader S0P 1.04. Ro

* US.QP.C.11933- 775-045




Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR >z>r<w_.m

WHITE To accompany sampies

YELLOW Records Pracessing Facility

PINK Fisld Team Leader

* U.8.G.P.0.:1983- 778-945

— S
Date _ F/25 [ Y Control No. AN
Technical Area —i5— Send Lab Report —Seott-Kinkead—— MS_g534
Operabie Unit 1086 Site Work Plan — TA-TIR~-92-30488
OU Contact Scott Kinkead Date Sampies Shipped _O%-/p-g 4 .
Contact Phone No. 665-1760 Date Lab Report Required _/ /- o/~
Field Unique Gglc AT Analysis Requested
Sample #/ID Date and Time | A | O | Sampie Gontainer| M2t Llaut, Presevative  Remarks.
{Write in sample 1D Collacted Alm Volume/Material Siud .m m_n.y Test Msthod {Condition of receipt. stc.)
number in space balow) . B(|P g8, =te. =16~y gtho
T725 [«
AAB w&dc .mma.ﬁ\\,av v 500 ml polyl soil mmﬁo spec, al U 5,0, I5-2299 (x4 2¢ Ly
& iG . L v
AAB 40 - Y | s m glass. soil | pixe™ 247, 7921 | 709/
“TA R metars *
Retinquished by "TEM < Ter gy 4 Relinquishad by «mmm._:._n.u_.m:wn by
(Signature) "2 gt Nw. Nhu ionat ignature
»n___mm_a: 77 r<pitg Date/Z5=/0-¢sp ﬁ_ﬁ”oﬂé ' Date Afiiliation Date
Received by ﬂ.ﬂkv_ Racaived by Rscaived by
{Signature) Tims {Signature} Time (Sipnature) Time
Affiliation - \mw.nw Adffiliation Afiiliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
tPlease mdicate it Samplels) are hazargous malenails angior #re suspected to contan high lavels of hazardous subsiances )
Radwlogrcat 36:? Touic Flammabie Skin Irmam —— Nonhezard __ _ Oiher ——— Ratum to chant —_ Qnunam_ueﬁu.R Archive ____ (h of v —
COMMENTS
SAMPLING TEAM (Print names and initial}
SOP 1.04. RO



Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

- 1086 ~

Date _T/o5/4y ControlNo. _ (19N 7K

Technical Area __15 Send Lab Report __Scott Kinkead Ms _ J534

Operabie Unit ___1086 Site Work Plan LA-UR-92-3968

SCOLE RITRead
OU Contact Date Samples Shipped m.\ o /1y
665-1760 .
Contact Phone No. Date Lab Report Required \R\ f{a] \ 9y
Fiald Unique G|]C PR Analysis Requestad
Sample #/1D Um.mm and Time __N pnw Sample Container | _smﬁw M.%M_a. Preservative — Remarks
Write i le iD llected i : : Condition of raceipt. etc.
::mac_.mqm_q_:mﬂnn_.m_% _umc_os; olecte B |p | VolumeMaterial Sludge. Etc.) It~ Test Method (Condition of racsipt. stc.
AAB FlETT 00 ml pol soil -Rene  Camma spec T U
3435 1o | po-y $e ’ 200,3 15- 2198
AAB Ot los (44 125 ml glasg™ soil nene s pal*?
3Yy<gS il g 4c, aqf 747, 744 | 70
TAL m etals,
L
mmm__:n:_.mzma by TLM< Fariland Relinquished by W%_-anw__w_._wa by
{Signature) ..§ fra— ) i ignature,
Affiliation = R Date / ﬁ\& 4 Mﬂﬂnm%.a» ' Date Affiligtion Date
Received by C = Recaived by Raceived by
{Signature) Time {{- 30 {Signaturg) Time {Signature) Time
Aftitiation Aftlliation Affiliation
[
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Please indicate i sa ple(s] are and:or are to high ievals of hazardous subsfances.)
Aadiological n\_w__n_._____ Toxc Flammable . Skintmiam _ __ Nonhazard . Other ___ Retum to ctisnt ____ _u_wusm_s_mu!&_g_.ﬁ {indicate aumber of months) ___ _
—— ———
COMMENTS E Muf A%B
SAMPLING TEAM (Print nemes and inita) _R. Garnett, D. Dander, G. Evenson, T. McFarland
SOP 1.04. i

WHITE To accompany samplas

YELLOW Rscords Processing Facility PINK Field Team Leader
* U.5.G.P.0.:1903- 775548

LN



Los Alamos National Laboratory m:<__....._:=.m:8_ Restoration

CHAIN OF CUSTODY/REQUEST FOR beWWW& _

Date _}{28/a4 Control No. - A
Technical Area 15 SendLabReport __ Scoté  Kinkeat wms 534
Operable Unit . [C%E Site Work Plan L A-UR-9q2 - 39eR
OU Contact Scott Einlkead Date Samples Shipped &% —/po-G« -
Contact Phone No. G650 Date Lab Report Required _s/~/p~ %t
Field Unique G|C p ) Analysls Requested
mm_m.ﬁ_m #D ) Date and Time M _m Sample Container _smﬁﬂ m.n_muua. Preservative Yy i mmamzam
acm._“.n.h__.m_ ___nuwﬂ”%ﬂwé Collectsd 8 ip Volume/Material Siudgs, Etc.) Test Method {Condition of recsipt, etc.)
e HEEIRE X . . — J .
AAR__35C5 \O“..nL el 25 i~y ,_“al: Sei] 4 & 1 Total O 200.% 1S -2580 Ctein
. ny 25 1704 i o TR M
505 M __ Se °c_ od 7424
AR 3 oy v C.n_.:_%)m Sl H f&l% 1 7091
TAL metald
Relinquished by “T.M ¢ 5 m/oact Relinquishad by . Relinquished by
{Signaturg, _ _ (Signature)
Attvation” 7 =i Dategr=- 9+ | (Sidnaturs) Date Affilation Date
Receivedby - Received by Received by
(Signature) €t ﬂ Time /4720 |(Signaturs) Time (Signature) Time
Affiliation Y Adillation Aftlliation
POSSIBLE HAZARD IDENTIFICATION SAMPLE DISPOSAL
{Ptease indicats it semple(s} are hazardous frateviels ancor are suspecied to comain Righ levels of hazardous substances.) \
Radictogical v Hignly Toxic Flammabie ___ SKininiant ___ Nonhazard___ ' Other___ Retum o cllent ___ ispoasl by leb " Archive ___ (tacicals mamber of months) ___
COMMENTS %& M\»Db
SAMPLING TEAM (Print names and initial) __ L) Dezn o e, Evenss anbert . TMeFq.-| and
80P 1.04, RO

WHITE To accompany samples

YELLOW Records Procsssing Facillty

PINK Fisld Team Leader



Los Alamos National Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

Ogs -

WHITE To accompany samples

YELLOW Records Processing Faclllty

PINK Fleld Team Leader

Date _ 7 /2g fau Control No. .

Technical Area 15 Send Lab Report Scotl kinkeqd wms T53%

Operable Unit IC &G Site Work Plan A~ R g2 -39 ¥ (R tr&

OU Contact Scote Kinjcead Date Samples Shipped - ©%——/p-G#

Contact Phone No. Gi:5-1FCo Date Lab Report Required _«/- /& - 94

Fleld Unigue G|C . Analysis R tad
Sampie #/ID Dateand Time | A | O 1 sampie Container _smﬁw m.%“_n. Preservative [V oques Remarks
(Write in sample ID Collected At M Velume/Material m_:gmm Eic, ) Test Method {Condition of recalpt, etc.)
number in space below) ) B|P T N frerf0d
Z TR . . o .
Z|__AAR 3504 = e [25m4 iy | S0:) 42¢ | Totgf U 200 & 72 1525020 1g-2%4n
‘ E Ty _ : . -7
AAR 350y sl B I PO iyl sou | 4C | oo T w4z s0qi
TAL metald
Relinquished by Y- M far lencf Relinguished by . Relinquished by
'Slgnatu n§ - i (Signaturs)
Siinaton” ERnS | Date @1 -2+ | {Sicmaturs) Dats Affination Date
Received by £ e Received by Recelved by
(Signature) N“ m r ﬂ Time J{ 3L {(Signature) Time (Signaturs) Time
Affillation o Affiiiation Afflliation
5 p—
POSSIBLE HAZARD IDENTIFICAAION : SAMPLE DISPOSAL
{Please indicate I sampla(s) ars hazardous materials and/or are Suspecied to cortain high tevels of hazardous subsiances.) .
- | Radiological ,-\IE.._? Toxic _____  Flammable Skdn Irritant _____ ze..:ﬁuna_l. Other ____ Retum to cllent ____ Dizpossi by fab Kgl (indicate fumber of months) ____
COMMENTS H@&%ﬁ\ L far]
SAMPLING TEAM (Print names and intiat) __[J Dander, G EBVenaoan F Moymber b o TM¢Farlang
80P 1.04, D



Los Alamos Nationai Laboratory Environmental Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYSIS

pate __ 7 [apjay ControfNo. __} 3113 3

Technical Area __15 Send Lab Report _Scott Kinkead MS _J534

Operable Unit 1086 Site Work Plan _LA~UR-92-3968

QU Contact _Scott Kinkead Date Samples Shipped &% ~H-24*

Contact Phone No. 665-1760 Date Lab Report Required //4-/¢77 - G

Figld Unique Gf|C NP Analysis Rsquested
w mm”ﬁ_m a_,ﬁ,__uq _uwwm ﬂ:n_ .ﬂn_.._am M m Sample Container Zmﬁw m.%ua. Praservative m_L ™ (Condi mm...ﬂqum. 1 otc)
rite In sample iD ollecte Volume/Material ! ! ndition of receipt. eic.
number in space below) B | p | OUmeMatenal | guuge Erc,) . $i Test Method
2L s , [ s
AAB 3525 ._.”.« Qmﬁm 7 500 ml poly|] soil bﬁm. %%.ww? Tgtal U Zeo, (5-2279 kG in
20 jqu
AAB 3525 ~r1m£3 el 125 ml glasg soil *%l 7 247 2%2)} 709/
_ TAL mety]d ’
Relinquished by TL My Farfe ir o Ralinquished by wmm.__aaﬂ__mzwa by
{Signat T —a— ; ; gnaiure,
Afiation T ERm Date G210 76# | (ianon” , Date Aifilision Date
Received by el h_ Raceived by Raceived by
(Signature) ﬁp MQ . Time /{5¢3 (Signaturs} Time {Signature) - Time
Affiliation ) /. Afiifiation Affiliation
L4

POSSIBLE HAZARD IDENTIFICATION

{Please mdicaia # plarg) arg

—\I__uzu__ Toure

and:or are suspected to contam high tavals of hazardous substances |

SAMPLE DISPOSAL

Retam fo cham Dizposal by lab -\»a_.__.a

{Indicals numbar of monthsy ___

Radiotogical Flammable __ _ Skin Imiant ... Nonhazard __ _ Other
COMMENTS RYAT Y ] %\\ _
L {fa>t v v

SAMPLING TEAM (Print names and initiary _R+_Garnett, Ps

+ G. Evenson, T. McFarland

7 E Hombert

WHITE To accompany samples

YELLOW Racords Processing Facility

SOP 1.04. RO

PINK Field Team Leader _

* US.G.P.C.:1943- 778-948



Ghe ter Kacl
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Los Alamos National Laboratory m:i_.o__..:,_m:S_ Restoration
CHAIN OF CUSTODY/REQUEST FOR ANALYS! .

WHITE To accompany samples

YELLOW Records Processing Facility

PINK Field Team Leader

O ~

Date ﬂ [2F [ a4y Control No. = :

Technical Area 15 Send Lab Report Scott VY nikead wms

Operable Unit (& Site Work Plan LA-1R 92 ~39¢D

OU Contact Seott Kinkead) Date Samples Shipped _S%— p— 24"

Contact Phons No. Ges (TG Date Lab Report Required _//~/¢— 9+

Field Unique G|C Analysls Requested
Sample #4D Date and Time n _,Oa Sampla Contalner _smﬁﬂ m.%u_n. Preservative lysls Req (Condit ﬂm_ﬂwmﬁw ot otc)
{Write in sample ID Collected Velume/Material . . ndition o pt, etc.
number in space balow) BIP olume/Materlal | siydge, Etc.) ;%4_@_3 Test Method
o T AF (U . e - - .
ARB 33530 1038 |V 25 el popyf Soif M 4C| Tolal O _z0¢-3 15 2501 (&-24.
IR LT . ™
AMAB 2520 230 v 125 =] pely ] H gt 1428 IA
I
Relinquished by =1~ M < tirfona Relinquished . Relinquished by
S 1! u Coashed by (St .
Affiliation 1 = Fin Datecs -/~ | astifiation Date Afflliation ate
Receivedby | < o7 Received by Recsived by
(Signaturs) \M.\ T frime [pwr | (Snature) Time (Signaturs) Time
Affiliation Affiliation Affillation
s\. Fi
POSSIBLE HAZARD IDENTIFICATION . SAMPLE DISPOSAL
(Pleasa indicate if sample(s) are hazardous matarials and/cr are suspecied 1o contain high tavale of hazascdous substances.) \
Radiological ||..\I_Q=<._.ox_n Flammabie ____ Sxn __.__«-V.l Zo:_._nunua,. Other Retum to clfent _____ Disposal by tlab V" _ Archive _____ {Indicate numiber of monthe} ____
COMMENTS __ ; : ) A
SAMPLING TEAM (Print names and initiat) a__ FlHonbet, E Tonif la ¢ e, T e Farionsd
SOP 1.04, RO



éAnoNticolT;chmlogies,lnc. ’ | / 7 5 O 3

/— .

QUALITY ASSURANCE -
DATA REVIEW
- Date: {219~ 94
ATI Workorder:  9v-//-/¢ Y Analysis: ({ ~Se. |

The data contained in the following report have been reviewed and approved by the
personnel listed below:

Radid chemlstry Instrumn;{)omng

%Qm«u(([&w-’

Radiochemistry Preparation

CERTIFICATION

Analytical Technologies, Inc. certifies that the analyses reported herein are true, complete,

and correct within the limits of the methods employed.
RopontTontTo: C%
>

ApprovedBy: ¢ ( 2
DaiaCant: -~

ATI FM 145FCO (5/19/94)




RADIOCHEMISTRY DATA PACKAGE CONTENTS CHECKLIST

ANALYTICAL TECHNOLOGIES, INC.

GAMMA SPECTROSCOPY DATA PACKAGE

ITEM

Software Title and Version
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Narrative Comments for LANL Request Number 19509
(ATI Work Order 94-11-164)
Gamma Spectroscopy Analysis in Soil
12/20/94

Samples under Request Number 19509 (ATI Work Order 94-11-164) were received on
11/15/94 and scheduled for gamma spectroscopy. The gamma spectroscopy analysis was
completed 12/05/94 with no problems encountered.

The samples were prepared under ATI SOP721FC4 and analyzed under ATI SOP713FC2.

Please note review of raw data of several samples included in request number 19509
indicate the presence of “*Th/®*"Pa and ®*U." ‘In addition sample 94.18560-3 contains
two peaks at 94.7 keV and 98.6 keV, suggesting the presence of **Pa, a short-lived decay
product of Z"Np. The Z"Np values should be obtained by alpha spectroscopy because
 there are a number of gamma ray emissions interfering at those energies. ATI
recommends analyzing these sample by alpha spectroscopy for #’Np if additional
information is required. Because of other interferences and difficulties quantifying U-chain
isotopes by gamma spectroscopy (see attached qualifying comments), these results are
better obtained by KPA analysis, which has already been requested by LANL request
number 19509,

All daily instrument quality control checks were passed for the analysis system used for
these analyses and the accompanying quality control analyses.

Reported sample activities are NET activities; that is, they have not been truncated or
censored based on an a priori detection limit. Rather, as recommended by ANSI N42.2,
the actual values for each measurement have been reported, and Decision Level values for
each analyte are reported with the process blank. Each result should be compared to the
appropriate decision level for determination of the validity of that measurement. :

J ogi'{Mitchell 7

Radiochemistry Instrument Technician
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Qualifying Comments for Analysis of
Naturally Occurring Isotopes by Gamma Spectroscopy

In an effort to identify the presence of naturally occurring radioactive materials in
environmental samples using a simple and inexpensive method, it is not uncoramon for
clients to request analysis for uranium or thorium or U/Th decay products by gamma
spectroscopy. While there are gamma emissions from these several of these nuclides or
their short-lived decay products which make this possible, a number of complications
make it impractical. Some specifics regarding the gamma analysis difficulties are
discussed herein.

BUrs primary gamma emission energy is listed at 185.7 keV using the reference data®
employed at ATI. This gamma energy is interfered with by the 186.2 keV gamma
emission of 22°Ra, which is naturally occurring and abundant in most environmental
media. Thus, only secondary, less abundant gamma emissions from 25U are used in the
gamma analysis. These emissions are at 144, 163, and 205 keV and are generally free of
natural interferences. However, the presence of large amounts of 24y decay products,
including ®°Th, can result in significant interference at the 144 keV ener%y line, Several
fission products also have gamma emissions near this energy. Thus, the U analysis
results as reported by gamma spectroscopy can only be considered usable when 1) the 3
energy lines at 144, 163, and 205 keV are identified and quantified with similar activities
and 2) the sample is free of large amounts of B8 and its decay products. In cases where
the above conditions are not met, the unreliability of the °U data will be noted in the
case narrative. >°U is best analyzed by alpha spectrometry.

The 2*Ra interference noted above makes direct analysis for 25Ra difficult or impossible.
ATI reports activity of *'*Bi and 2**Pb, two 2°Ra decay products with gamma emissions
free of interferences and in relatively large abundance. These are short-lived decay
products which are normally in secular equilibrium with 2°Ra in environmental media.
In relatively undisturbed soils, the 2*Bi and 2'*Pb activity values can be used to estimate
the 2°Ra activity directly®.

2% has no measurable gamma emission. It is common to measure 2*U using a low
abundance 1001 keV gamma emission from B4mpa. a short-lived decay product of 2°U.
However, the actual decay scheme for 2*®Pa is not well known, and reported abundance
values for this gamma emission vary by factors of two or more in published literature.
The abundance value for the 1001 keV emission used by ATI is empirically determined
‘through a series of measurements of a >*U standard with 2*Th/”*"Pa in equilibrium,
using the more abundant and better known decay scheme of 2*Th to calculate the correct
abundance of the 1001 keV 2*Pa emission. This procedure, too, has significant
limitations, in that the primary gamma emissions of 2**Th are prone to interferences and
are of low emission abundance. Though this procedure has resulted in analyses of 2**Th
and 2*"Pa with good agreement at ATI, there remain large uncertainties and all reported
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values for U, **™Pa, and ®*Th activity by gamma spectroscopy are thus considered to
be estimates. 2*U and Z*U are best analyzed by alpha spectrometry.

2Rais reported as “*Ac, the nuclide responsible for the related gamma emissions. **Ac
has a short half-life and does not exist iz-environmental media in the absence of ***Ra.

2Thisa relatively short-lived decay product of the 2°U/*!pa decay chain, with a
number of interferences associated with it’s primary gamma energy. 2"Th is best
analyzed by alpha spectrometry, but even then requires non-standard analysis due to an
unusual alpha emission scheme.

References:

(1)  Radioactive Decay Data Tables, David C. Kocher, Oak Ridge National
- Laboratory, 1980.

(2)  Determination of 2*Ra in soil using 2*Pb and 2"*Bi immediately after sampling,
D.J. Van Cleef, Health Physics 67-3, 1994, '
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Lab Sample ID:

GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/21/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 14:50
94-11-164-01 Sample Matrix: Soil
Client Sample ID: 94.18548-3 Count Duration: 180 Min.
Nuclide Activity ( pCi/gram ) % Uncertainty
Am-241 0.146 £+ 0.185 134
Ce-137 0.187 + 0.056 30.1
Na-22 0.032 + 0.034 107
Ce-144 -0.125 + 0.173 138
Np-237 0.031 ¢+ 0.034 110
Ba-140 9.84 ¢ 75.2 764
Ru-106 -0.024 + 0.276 1160
Co-60 -0.019 + 0.035 185
Eu-152 0.005 £ 0.153 3390

L]

Sample results should

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate.
be compared to the decision level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 9201.1 (Modified)

Lab Name: Analytical Technologiesz, Inc. Date Collected: 07/15/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 14:58
Lab Sample ID: 94-11-164-02 Sample Matrix: Soil
Client Sample ID: 94.18551-3 Count Duration: 180 Min.

Nuclide Activity ( pCi/gram ) % Uncertainty

Am-241 0.003 + 0.143 I 4520

Ce-144 -0.033 + 0.175 522

Np-237 -0.017 + 0.045 _ 270

Ba-140 11.7 + B1.6 696

Ru-106 -0.064 + 0.311 485

Cs-137 -0.004 + 0.02° 797

Co-60 -0.008 + 0.031 379

Na-22 -0.002 + 0.030 1540

Bu-152 0.054 + 0.136 252

Reported Uncertainties are the Estimated Total Propagated Uncertalnty (20) .
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

-
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Medified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/03/94 12:00
Client Name: Los Alamog Natl Lab/CST-3 Date Analyzed: 12/02/94 14:57
Lab Sample ID: 94-11-164-03 Sample Matrix: Soil
Client Sample ID: 94.18557-3 Count Duration: 180 Min.
+ N ] 1] [] []
Nuclide | Activity ( pCi/gram ) % Uncertainty
_ )

Na-22 0.044 + 0.038 : 85.0

Am-241 ~0.446 + 0.848 120

Ce-144 -1.65 + 0.670 40.5

Np-237 -0.057 + 0.094 164

Ba-140 7.09 + 127 I 1790

Ru-106 0.347 + 0.558 _ 161

Cs-137 0.01% + 0.0852 275

Co-60 -0.006 + 0.036 552

Eu-152 0.175 + 0.175 100

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

Data stored in file \gdr\prt\S1116403.94P
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/03/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/03/94 17:23
Lab Sample ID: 94-11-164-D1 ' Sample Matrix: Soil
Client Sample ID: Duplicate Count Duration: 180 Min.
[QZE;[

Nuclide Activity ( pCi/gram ) % Uncertainty

Am-241 -0.100 + 0.643 ' 646

Ce-144 -2.05 ¢t 0.655 32.0

Np-237 -0.038 ¢ 0.087 229

Ba-140 8§.41 1 128 1530

Ru-106 0.105 + 0.554 530

Cs-137 -0.022 + 0.051 229

Co-60 -0.002 £+ 0.039 1780

Na-22 -0.014 + 0.038 278

Eu-152 0.104 + 0.165 162

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit gstimate. Sample results should
be compared to the decision level calculated from the appropriate blank.
Remarks:

Sample 94-11-164-D1 is a duplicate of 94-11-164-03.

Data stored in file \gdr\prt\S11164D1.94P
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 201.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 15:00
Lab Sample ID: 94-11-164-04 Sample Matrix: Soil
Client Sample ID: 94.18560-3 Count Duration: 180 Min.

Nuclide Activity ( pCi/gram ) % Uncertainty

Am-241 0.083 + 0.550 659

Ce-144 -1.539 + 0.646 42.0

Np-237 0.013 + 0.077 ) 573

Ba-140 895.4 + 150 167

Ru-106 -0.117 + 0.462 397

Cs-137 0.026 + 0.043 162

Co-60 0.011 + 0.036 318

Na-22 -0.012 + 0.032 269

Eu-152 0.178 + 0.147 82.3

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decigion level calculated from the appropriate blank.

-
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified) '

Lab Name: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 15:02
Lab Sample ID: 94-11-164-05 Sample Matrix: Soil
Client Sample ID: 94.18561-3 , Count Duration: 180 Min.

Nuclide Activity ( pCi/gram ) % Uncertainty

Am-241 0.120 + 0.1e7 139

Ce-144 -0.002 + 0.186 11100

Np-237 -0.018 + 0.049 _ 274

Ba-140 80.7 % 895.2 111

Ru-106 -0.087 + 0.386 442

Cs-137 -0.011 + 0.035 314

Co-60 -0.019 + 0.041 218

Na-22 -0.002 + 0.042 1810

Eu-152 0.114 + 0.187 164

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

-
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Client Name:

Client Sample ID:

GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Sample ID: 94-11-164-06

94.,20311-2

Lab Name: Analytical Technologies, Inc.

Log Alamos Natl Lab/CST-3

Date Collected:

Date Analyzed:

Sample Matrix:

Count Duration:

07/06/94 12:00
12/02/94 15:13
Soil

180 Min.

|Nuclide Activity ( pCi/gram ) % Uncertainty
Ru-106 0.245 + 0.268 110
Am-241 0.006 + 0.032 547
Ce-144 0.050 + 0.109 219
Np-237 -0.002 + 0.032 2000
Ba-140 -33.662 + 69.4 206
Cg-137 -0.008 £+ 0.021 268
Co-60 0.003 + 0.037 1430
Na-22 -0.003 £ 0.03e6 1210
Eu-152 0.182 + 0.155 85.5

-

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate.
be compared to the decision level calculated from the appropriate blank.

Sample results should .
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Lab Name: Analytical Technologies,

Inc.

Client Name: Los Alamos Natl Lab/CST-3

Lab Sample ID: 94-11—164;07

GAMMA SPECTROMETRY RESULTS SUMMARY -
Method 901.1 (Modified)

Date Collected: 07/20/94 12:
Date Analyzed: 12/02/94 15:
Sample Matrix: Soil

Count Duration: 180 Min.

Client Sample ID: 94.20312-2
Nuclide Activity ( pCi/gram ) % Uncertainty
Cs-137 0.384 + 0.065 16.9
Am-241 -0.005 + 0.057 1240
Ce-144 -0.041 + 0.157 382
Np-237 0.010 + 0.043 423
Ba-140 38.4 1 92.0 240
Ru-106 0.043 £ 0.302 700
Co-60 0.033 + 0.035 106
Na-22 0.012 ¢+ 0.035 297
Eu-152 0.093 + 0.128 138

00

14

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate.

Sample results should

be compared to the decision level calculated from the appropriate blank.

L]
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies,

Inc.

Client Name: Los Alamos Natl Lab/CST-3

Date Collected:

Date Analyzed:

12/02/94 15:16

07/15/94 12:00

180 Min.

Lab Sample ID: 94-11-164-08 Sample Matrix:  Soil

Client Sample ID: 94.20313-2 Count Duration:
"Nuclide Activity (pCi/qg) J % Uncertainty
Cs-137 0.217 ¢+ 0.045 20.66
Am-241 0.005 ¢+ 0.107 2093.0
Ce-144 -0.170 + 0.163 96.25
Np-237 -0.005 + 0.033 663.23
Ba-140 0.000 + 438.51 100.00
Ru-106 0.094 + 0.232 248.16
Co-60 0.015 + 0.023 147.34
Na-22 -0.007 + 0.023 308.69
Eu-152 0.178 + 0.112 62,86

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate.
be compared to the decision level calculated from the appropriate blank.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).

See ATI SOP 743FC for details of the TPU determination.

000015
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GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/30/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 15:18
Lab Sample ID: 94-11-164-09 Sample Matrix: Soil
Client Sample ID: 94.20314-2 ) Count Duration: 180 Min.

|Nuclide Activity ( pCi/gram ) % Uncertainty

Cs-137 0.352 + 0.045 12.8

Am-241 -0.041 + 0.081 195

Ce-144 -0.070 + 0.130 _ 186

Np-237 -0.001 + 0.029 3620

Ba-140 i 9.31 + 54.3 583

Ru-106 0.015 + 0.217 1490

Co-60 0.006 + 0.022 ' 402

Na-22 -0.011 + 0.023 210

Eu-152 -0.007 £+ 0.101 | 1380

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

0056017
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/28/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 16:26
Lab Sample ID: 94-11-164-10 Sample Matrix: Soil
Client Sample ID: 94.20315-2 _ Count Duration: 180 Min.

Nuclide " Activity ( pCi/gram ) % Uncertainty

Ce-144 0.156  0.180 116

Am-241 0.060 + 0.281 468

INp-237 ~0.007 + 0.043 . 626

Ba-140 21.9 %+ 86.5 395

Ru-106 0.077 &£ 0.31° 412

Cs-137 0.004 + 0.027 619

Co-60 -0.024 £ 0.035 147

Na-22 -0.010 + 0.034 357

Eu-152 0.138 + 0.175 127

e —— —

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decisgion level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Mpdified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/30/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/02/94 16:27
Lab Sample ID: 94-11-164-11 Sample Matrix: Soil
Client Sample ID: 94.20316-2 ) Count Duration: 180 Min.
INucllde " Act1V1ty ( pCi/gram ) I % Uncertainty
0 660 + 0.073 11.1
0.048 + 0.197 408
-0.007 + 0.147 i 2080
0.008 + 0.034 418
-18.061 & 70.0 388
-0.141 &+ 0.230 _ 163
-0.007 + 0.025 353
0.018 =+ 0.028 153
0.056 + 0.120 212

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).

See ATI SOP 743FC for details of the TPU determination.
Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/24/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/03/94 18:41
Lab Sample ID: 94-11-164-12 Sample Matrix: Soil
Client Sample ID: 94.20320-2 Count Duration: 180 Min.
lNuclide " Activity ( pCi/gram ) " % Uncertainty
0.025 + 0.026 ' 101
-0.106 + 0.219 207
0.019 £+ 0.136 712
0.006 £ 0.033 _ 568
10.9 + 68.6 li 632
0.130 £ 0.241 185
0.004 + 0.022 491
0.021 + 0.028 133
0.056 + 0.116 206

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit gstimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

Data stored in file \gdr\prt\S1116412.94P
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/24/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 10:02
Lab Sample ID: 94-11-164-D2 Sample Matrix: Soil
Client Sample ID: Duplicate ' Count Duration: 180 Min.

Nuclide l Activity ( pCi/gram ) % Uncertainty

Am~-241 -0.034 + 0.153 453

Ce-144 -0.084 + 0.170 202

Np-237 0.047 + 0.039 | 84.4

Ba-140 2.82 76.3 2710

Ru-106 -0.122 + 0.254 209

Cs-137 -0.002 £ 0.026 1670

Co-60 -0.003 £ 0.030 - 927

Na-22 -0.017 + 0.034 200

Eu-152 -0.180 + 0.140 _ 78.0

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

Remarks: Sample 94-11-164-D2 is a duplicate of 94-11-164-12.
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 9201.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/27/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/03/94 18:44
Lab Sample ID: 94-11-164-13 Sample Matrix: Soil
Client Sample ID: 94.20321-2 , Count Duration: 180 Min.

"Nuclide " Activity ( pCi/gram ) " % Uncertainty

Cs-137 + 0.067 16.0

Am-241 + 0.379 178

Ce-144 + 0.240 ) 209

Np-237 + 0.049 . 12100

iBa-140 + 89.8 794

Ru-106 + 0.310 148

Co-60 + 0.027 657

Na-22 + 0.031 161

Eu-152 + 0.133 59.5

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00
|
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 09:49 |
Lab Sample ID: 94-11-164-14 Sample Matrix: Soil
Client Sample ID: 94.20322-2 ‘ Count Duration: 180 Min.
—_— T3 r—

Nuclide Activity ( pCi/gram ) % Uncertainty

Ru-106 0.216 + 0.286 133

Cs-137 0.130 + 0.055 42.6

Am-241 0.009 + 0.036 _ 429

Ce-144 -0.051 + 0.122 ft 240

INp-237 -0.002 + 0.037 2070

Ba-140 -12.107 + 81.4 673

Co~-60 0.014 + 0.041 285

Na-22 -0.013 + 0.039 307

Eu-152 0.122 + 0.164 135

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See AT1 SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

»
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/28/94 12:00

Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 09:51

Lab Sample ID: 94-11-164-15 Sample Matrix: Soil

Client Sample ID: 94.20323-2 Count Duratiomn: 180 Min.
Nuclide Activity ( pCi/gram ) % Uncertainty
Cs-137 0.277 £+ 0.05% 19.8
Am-241 -0.010 + 0.034 356
Ce-144 -0.018 + 0.103 569
Np-237 -0.003 + 0.033 1100
Ba-140 45.7 * 70.7 155
Ru-106 0.174 + 0.259 149
Co-60 -0.020 + 0.028 138
Na-22 -0.014 £ 0.033 233
Eu-152 -0.089 + 0.133 149

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).

See ATI SOP 743FC for details of the TPU determination.
Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

&
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/08/94 12:00
Client Name: Losg Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 09:52
Lab Sample ID: 94-11-164-16 Sample Matrix: Soil
Client Sample ID: 94.20324-2 , Count Duration: 180 Min.

|Nuclide " Activity ( pCi/gram ) % Uncertainty

Cs-137 l 0.389 + 0.052 13.4

Am-241 -0.013 + 0.069 550

Ce-144 -0.052 + 0.147 ‘ 283

Np-237 -0.025 + 0.035 137

Ba-140 -5.000 + 64.2 ' 1280

Ru-106 0.024 £+ 0.249 : 1020

Co-60 | 0.013 + 0.027 - 206

Na-22 0.006 + 0.025 420

Eu-152 | 0.181 + 0.121 66.5

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or

censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901:1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/25/94 12:00

Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 09:54

Lab Sample ID: 94-11-164-17 Sample Matrix: Soil

Client Sample ID: 94.20336-2 Count Duration: 180 Min. |

Nuclide Activity ( pCi/gram ) ] % Uncertainty
| ‘

Cs-137 0.060 + 0.032 52.2
Am-241 -0.039 + 0.073 190
Ce-144 -0.040 + 0.124 310
Np-237 I -0.015 + 0.029 ' 200
Ba-140 -41.200 + 57.2 139
Ru-106 -0.090 + 0.209 _ 232
Co-60 0.000 + 0.022 16900
Na-22 -0.005 + 0.022 445
Eu-152 | 0.108 + 0.098 91.2

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.
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GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 07/20/94 12:00
Client Name: Log Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 10:11
Lab Sample ID: 94-11-164-18 Sample Matrix: Soil
Client Sample ID: 94.20337-2 _ Count Duration: 180 Min.

Nuclide Activity ( pCi/gram ) % Uncertainty

Cs-137 0.158 + 0.053 33.6

Na-22 0.033 + 0.031 94 .3

Am-241 -0.012 + 0.162 1370

Ce~-144 -0.066 + 0.181 ' 272

Np-237 0.035 + 0.043 123

Ba-140 51.0 80.4 158

Ru-106 -0.108 + 0.330 307

Co-60 -0.026 + 0.035 137

Eu-152 0.062 + 0.139 224

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).
See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate. Sample results should
be compared to the decision level calculated from the appropriate blank.

L)
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-3

Lab Sample ID: 94-11-164-19

Client Sample ID: 94.20344-2

Date Analyzed:
Sample Matrix: Soil

Count Duration:

I Activity ( pCi/gram ) [ % Uncertainty

0.435
-0.031
-0.039%
-0.023

22.7

0.148
-0.003
-0.016

0.098

M+ HHHHHH+H

Reported Uncertainties are the Estimate

0.066 15.1
0.192 618
0.143 _ 368
0.036 157

71.6 316
0.275 185
0.030 1100
0.031 194
0.122 125
_—-__'—"_"—l"_-ﬂ——_——-—-_-——___.__“___

See ATI SOP 743FC for details of the TPU determination.

Reported activities are the calculated net activities, not truncated or
censored by an a priori detection limit estimate.
be compared to the decision level calculated from t

L]
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Date Collected: 07/19/94 12:00

12/05/94 11:24

180 Min.

d Total Propagated Uncertainty (20).

Sample results should
he appropriate blank.




ANALYTICAL TECHNOLOGIES, INC.

Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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GAMMA SPECTROMETRY RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 11/30/94 12:00
Client Name: Los Alamos Natl Lab/CST-3 Date Analyzed: 12/05/94 10:04
Lab Sample ID: 94-11-164-Bl Sample Matrix: Soil
Client Sample ID: Blank Count Duration: 180 Min.

"Nuclide Activity ( pCi/gram ) I % Uncertainty

Am-241 0.057 | Decision Level

Ce-144 0.045 Decision Level

Np-237 0.015 Decision Level

Ba-140 0.104 Decision Level

Ru-106 0.164 Decisgion Level

Cs-137 0.010 Decision Level

Co-60 0.020 Decision Level

Na-22 0.015 Decision Level

Eu-152 0.048 Decigion Level

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2¢).
See ATI SOP 743FC for details of the TPU determination.

Decision Level Values calculated as recommended by ANSI N42.2
Reported sample activities should be compared to these Decision Levels

Data stored in file \gdr\prt\S11164B1.94P
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GAMMA SPECTROMETRY QA RESULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-3

Lab Sample ID: 94-11-164-S1

Client Sample ID: Lab Control

Date Collected: 04/01/94 10:00

Date Analyzed : 12/05/94 10:07

Sample Matrix : Soil

Count Duration: 30 Min.
Reported Known Percent

Nuclide Activity Value Recovery| Flag
489 | 501 97.6 || Pass

7470 7110 105 Pass

152 157 96.6 Pass

207 209 99.0 Pass

471 456 103 Pass

159 205 97.2 Pass

685 720 95.1 Pass

305 313 97.4 Pass

ATI sets control limits for gamma spectroscopy as follows

Control Limits = Known + 10%

L]

Data stored in file \gdr\prt\S11164S1.94P
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 4

INDIVIDUAL
SAMPLE RESULTS
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Due to the nature of Gamma Spectroscopy reports, a summary report is not
provided. Thus, the individual sample results data may be found in the
summary section of this data package.
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 5

rawpara O
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Sample ID 94-11-164-01 LANL (CS:94.18548-3

Sample Size . . . . . 1.91e+002 gram Spectrum File . . \gdr\spc\sl1116401.94s
Sampling Start. . . . .07-21-94 12:00 Counting Start. . . . . 12-02-94 14:50
Sampling Stop . . . . .07-21-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-03-94 14:01 Real Time . . . . . . . . . 10934 Sec

Detector #: 1
Energy(keV)= -0.93 + 0.500*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-02-94 08:40

FWHM(keV) = 0.74 + 0.000*En + 1.02e-003*En"2 + 0.00e+000*En"3 08-31-93 09:22
Where En = Sqgrt(Energy in keV)

Sensitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 30 / 4000

Sigma Multiplier. . . . . . . . 2.00

PK. ENERGY ADDRESS NET UN- c.L. - BKG FWHM

# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG

i 63.02 127.82 928 115 83 1089 0.84

2 74.55 150.85 246 107 91 1096 0.91 a

3 76.91 155.58 226 82 61 768 0.53 b

4 83.75 169.24 82 102 86 1155 0.82 NET < CL

5 92.38 186.50 3130 162 111 1181 0.97 a

6 94.45 190.63 109 90 80 729 0.73 b

7 98.33 198.38 361 98 83 766 1.05 ¢

8 112.66 227.02 76 74 59 642 0.50°

9 143.62 288.90 192 77 63 552 0.87

10 185.59 372.78 1047 91 57 445 1.08

11 205.13 411.84 46 49 39 271 0.56 a

12 209.09 419.76 55 64 55 397 1.01 b NET < CL
13 238.53 478.59 874 83 . 54 314 1.13 a

14 241.58 484.68 226 76 65 415 1.58 b

15 295.17 591.80 264 71 59 354 0.98

16 328.00 657.40 59 48 40 221 2.19

17 338.36 678.12 111 56 47 269 1.26

18 351.74 704.85 444 64 43 228 1.22

19 443,40 888.06 32 39 33 137 1.86 NET < CL
20 462.25 925.74 38 54 50 228 2.25 NET < CL
21 510.67 1022.50 243 60 49 222 1.88

22 550.16 1101.44 24 41 38 120 1.21 a NET < CL
23 554.30 1109.71 9 24 18 71 0.66 b NET < CL
24 558.27 1117.64 24 33 29 1085 0.84 ¢ NET < CL
25 583.21 1167.48 239 49 35 132 1.39

26 609.15 1219.33 244 50 35 153 1.82

27 661.75 1324.46 165 47 37 136 1.42

28 727 .45 1455.77 74 39 33 110 3.86

29 766.38 1533.58 97 43 36 130 1.96

30 785.87 1572.54 8 32 28 96 0.42 NET < CL
31 795.19 1591.16 53 31 26 67 4.21

32 803.03 1606.82 44 35 30 90 4.29

33 911.18 1822.97 159 42 32 89 1
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Sample ID 94-11-164-01 LANL CS:94.18548-3
Bkg File: . . . . . . . . . DETO1l.BKG Counting Start. . . . . 12-02-94 14:50
ID.: . MCA READ Current Date . . . ., . 12-03-94 14:01
ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-
PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 63.02 0.84 928 115 903 117
5 92.38 0.97 3130 162 3062 165
6 94 .45 0.73 109 90 109 90
10 185.59 1.08 1047 91 983 97
13 238.53 1.13 874 83 832 87
18 351.74 1.22 444 64 417 69
21 510.67 1.88 243 60 29 71 NET <« CL
24 558.27 0.84 24 33 -10 40 NET < CL
25 583.21 1.39 239 49 223 55
26 609.15 1.82 244 50 231 52
32 803.03 4.29 44 35 25 40 NET < CL
33 911.18 1.52 159 42 150 46
37 1460.86 2.57 1013 73 974 75
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Sample ID:

94-11-164-01 LANL CS:94.18548-3

Sample Size
Sampling Start.
Sampling Stop
Current Date.

Efficiency File.

ID.

1.91e+002 gram
.07-21-94 12:00
.07-21-94 12:00
.12-03-94 14:02

. .DET0110.EFF
200 g sand/poly jar

Spectrum File . . \gdr\spc\s1116401.94s
Counting Start. 12-02-94 14:50
Buildup Time. . 0.00e+000 Hrs
Decay Time. . . . . . . . 3.22e+003 Hrs

Library File. -+ . . . . .LANL.LIB
Ib. . . . . . . . . .LANL Gamma Library

Gamma Fraction Limit >= . . . 75.00 %
Library Energy Tolerance. . . 2.00

FINAL ACTIVITY REPORT"

Energy Conc +- 2.00sigma Halflife Peaks
- (keV) (pCi/gram ) (hrs) Found
59.54 1.46e-001 +-1.94e-001 3.79e+006 1 of 1
661.65 1.87e-001 +-5.31e-002 2.64e+005 1 of 1
1274 .54 3.16e-002 +-3,37e-002 2.28e+004 1 of 1
133.54 -1.25e~-001 +-1.73e-001 6.82e+003 NET
311.98 3.13e-002 +-3.44e-002 1.87e+010 NET
537.32 9.84e+000 +-7.52e+001 3.07e+002 NET
621.84 -2.38e-002 +-2.76e-001 8.84e+003 NET
1173.22 -1.92e-002 +-3.54e-002 4.62e+004 NET
1407.95 4.51e-003 +-1.53e-001 1.19e+005 NET
3.65e-001 pCi/gram |,
UNKNOWN PEAKS
Centroid Net Un- C.L. Bkg. FWHM Net
Channel Counts Certainty Counts Counts (keV) Gamma/sec
127.82 903 117 83 1089 0.84 6.773e+000
150.85 246 107 91 1096 0.91 1.129%9e+000
155.58 226 82 61 768 0.53 9.566e-001
186.50 3062 165 111 1181 0.97 8.726e+000
190.63 109 90 80 729 0.73 2.989e-001
198.38 361 98 83 766 1.05 9.329%9e-001
227.02 76 74 59 642 0.50 1.705e-001
288.90 192 77 63 552 0.87 4.084e-001
372.78 983 97 57 445 1.08 2.340e+000
411 .84 46 49 39 271 0.56 1.182e-001
478.59 832 87 54 314 1.13 2.374e+000
484 .68 226 76 65 415 1.58 6.518e-001
591.80 264 71 59 354 0.98° 8.960e-001
- 000038
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328.00
338.36
351.74
583.21
609.15
727.45
766 .38
795.19
911.18
969.13
1001.26
1238.29
1460.86
l644.16
1764 .15

657.
678.
.85
.48
.32
.77
.58
15961.
1822.
1938.
2003,
2476,
2921.
3287.
3527.

704
1167
1219
1455
1533

40
12

16
97
80
02
76
60
96
77

59
111
417
223
231

74

97

53
150
114
133

57
974

15

71

48
56
69
55
52
39
43
31
46
40
40
36
75
12
24

40
47
43
35

35

33
36
26
32
33
31
32
36

17

221
269
228
132
153
110
130
67
89
84
84
82
86

20

NEPNNANNFREARRWRP BN

.19
.26
.22
.39
.82
.86
.96
.21
.52
.76
.31
.38
.57
.58
.41

HNREPORRFRAQUIRRHEDSD

.174e-001
.204e-001
.639e+000
.354e4+000
.454e+000
.427e-001
.428e-001
.193e-001
.337e+000
.073e+000
.282e+000
.650e-001
.302e+001
.221e-001
.120e+000
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=========================H==========%ﬁﬂ=======ﬂ=======2=%m=====================

Version 6.2

. . GDRO03.S8PC
12-02-94 14:58
10800 Sec

GDR_C Analytical Technologies, Inc. Fort Collins, CO
Sample ID 94-11-164-02 LANL CS:94.18551-3

Sample Size . . . . . 1.63e+002 gram | Spectrum File
Sampling Start. . . . .07-15-94 12:00 Counting Start.
Sampling Stop . . . . .07-15-94 12:00 Live Time

Current Date. . . . . .12-02-94 18:11 Real Time

109839 Sec

Detector #: 3
Energy(keV)= -0.31 + 0.500*%*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-02-94 09:06

FWHM(keV) = 0.76 + 0.021*En + 2.11e-004*En"2 + 0.00e+000*En"3 08-04-93 09:35
Where En = Sqgrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 100 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 63.33 127.19 43 84 73 732 0.58 NET <« CL
2 74.91 150.31 475 99 82 751 1.02 a
3 77.12 154.74 712 97 72 713 1.03 b
4 84.28 169.05 54 78 67 646 0.85 a NET < CL
5 87.26 175.00 165 79 64 637 0.83 b
6 92.80 186.06 313 88 71 668 1.41
7 129.00 258.40 92 72 61 515 0.91
8 186.03 372.39 309 83 69 528 1.36°
9 209.22 418.72 138 67 57 399 1.00
10 238.70 477.63 1501 24 48 281 0.99 a
11 241.39 483.02 414 89 78 441 2.07 b
12 270.26 540.70 134 66 57 332 1.58
13 277.36 554.89 43 52 R 44 271 0.68 NET < CL
14 295.31 6590.76 402 68 52 271 1.06 a
15 300.12 600.38 58 52 45 251 1.14 b
16 328.16 656.40 120 57 48 257 1.60
17 338.36 676.79 309 62 46 264 1.07
18 351.24 703.93 669 71 45 227 1.32
19 462.87  925.61 151 48 39 154 1.87
20 511.04 1021.87 424 63 44 196 1.87
21 583.32 1166.31 511 60 36 142 1.43
22 609.45 1218.54 532 61 38 145 1.67
23 693.08 1385.66 43 43 39 138 1.43
24 727.20 1453.84 132 41 31 99 1.32
25 755.33 1510.05 30 32 28 81 1.47
26 795.10 1589.52 40 32 27 80 1.26
27 803.10 1605.52 32 31 27 80 1.84
28 860.55 1720.32 48 37 33 100 1.65
29 911.41 1821.95 328 48 30 92 1.58
30 933.72 1866.55 17 27 23 66 0.68 NET <« CL
31 965.03 1929.11 73 46 44 106 2.22 a
32 969.15 1937.35 154 38 27 68 1.73 b
33 1119.%8 2238.76 108 38 31 80 2.04

000040 |
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34
35
36
37
38
39

1237.
1378.
1460.
1587.
1630.
1764.

97
02
96
99
81
59

2474

2754,
.17

2920

3174.
3259,
.94

3526

.55

42

02
59

42
14
848
19
15
87

30
23
61
21
21
21

26
20
18
18
19
10

60
42
30
32
30

.32
.05 NET <« CL
.79
.07
.88 NET <« CL
.29

A
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Sample ID 94-11-164-02 LANIL CS5:94.18551-3
Bkg File: . . . . . . . . . DET03.BKG Counting Start. . . . . 12-02-94 14:58
ID.:. . . . . . . & . .. MCA READ Current Date . . . . . 12-02-94 18:11

ENERGY FWHM OLD NET OLD UN-~- NEW NET NEW UN-

PK# (keV) (kev) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 63.33 0.58 43 84 9 90 NET < CL
6 92.80 1.41 313 88 221 96
8 186.03 1.36 309 83 247 91
10 238.70 0.99 1501 94 1452 99
18 351.94 1.32 669 71 638 76
20 511.04 1.97 424 63 156 74
21 583.32 1.43 511 60 475 66
22 609.45 1.67 532 61 499 70
27 803.10 1.84 32 31 5 38 NET <« CL
29 911.41 1.58 328 48 315 52
36 1460.96 1.79 848 61 803 64
39 1764.59 3.29 87 21 79 24
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GDR/PC Analytical Technologies, Inc Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY
Sample ID: 94-11-164-02 LANL CS:94.18551-3
Sample Size . . 1.63e+002 gram Spectrum File . GDR03.SPC
Sampling Start. .07-15-94 12:00 Counting Start. 12-02-94 14:58
Sampling Stop .07-15-94 12:00 Buildup Time. 0.00e+000 Hrs
Current Date. .12-02-94 18:11 Decay Time. 3.36e+003 Hrs
Efficiency File. . . . .DET0310.EFF Library File. .+« . . . .LANL.LIB
ID. 200 g sand/poly jar ID. . . .LANL Gamma Library
Eff.= 1/[3.57e-003*En"-3.47e+000 + 9.25e+001*En"8.15e-001] 08-08-94 (09:21
Gamma Fraction Limit »>= 75.00 % | Decay Limit <=. 8.000 Halflives
Library Energy Tolerance. 2.00
FINAL ACTIVITY REPORT
Energy Conc¢ +- 2.00sigma Halflife Peaks
Nuclide (keVv) (pCi/gram ) (hrs) Found
Am-241 59.54  3.16e-003 +-1.43e-001 3.79e+006 NET
Ce-144 133.54 -3.35e-002 +-1.75e-001 6.82e+003 NET
Np-237 311.98 -1.67e-002 +-4.51e-002 1,87e+010 NET
Ba-140 537.32 1.17e¢+001 +-8.16e+001 3.07e+002 NET
Ru-106 621.84 -6.40e-002 +-3.11e-001 8.84e+003 NET
Cs-137 661.65 -3.61e-003 +-2.87e-002 2.64e+005 NET
Co-60 1173.22 -8.22e-003 +-3.11e-002 4.62e+004 - NET
Na-22 1274.54 -1.92e-003 +-2.96e-002 2.28e+004 NET
Eu-152 1407.95 5.39e-002 +-1.36e-001 1.19e+005 NET
TOTAL 0.00e+000 pCi/gram |,
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
74 .91 150.32 475 99 82 751 1.02 1.770e+000
77.12 154 .74 712 97 72 713 1.03 2.485e+000
87.26 175.00 165 79 64 637 0.83 4.537e-001
92.80 186.06 221 96 71 668 1.41 5.555e-001
129.00 258.40 92 72 61 515 0.91 1.865e-001
186.03 372.39 247 91 69 528 1.36 5.643e-001
209.22 418.72 138 67 57 399 1.00 3.405e-001
238.70 477.63 1452 99 48 281 0.99 3.937e+000
241 .39 483.02 414 89 78 441 2.07 1.132e+000
270.26 540.70 134 66 57 332 1.58 3.996e-001
295.31 590.76 402 68 52 271 1.06 1.283e+000
300.12 600.38 58 52 45 251 1.14 1.866e-001
328.16 656.40 120 57 48 257 1.60 4.173e-001 %ﬂ




338
462
511
583

693

969

.36
351.
.87
.04
.32
609.
.08
727.
755.
795,
860.
911.
965,
.15
1119°.
1237.
1460.
1587.
1764.

94

45

20
33
10
55
41
03

98
97
96
99
59

676.
.93

703

925,
1021.
. 1le66,
1218,
.66
.84

1385
1453

1510.
1589,
1720.
1821.
1929,
.35
.76

1837
2238

2474.
2920.
3174.
3526.

79

61
87
31
54

05
52
32
95
11

55
17
02
94

309
638
151
156
475
499
43
132
30
40
48
315
73
154
108
42
803
19
79

62
76
48
74
66
70
43
41
32
32
37
52
46
38
38
30
64
21
24

46
45
39
44
36
38
39
31
28
27
33
30
44
27
31
26
18
19
10

264
227
154
196
142
145
138
99
81
80
100
92
106
68
80
60
30
32

WRNHPNRNPRRRPRRRRP SR

.07
.32
.87
.97
.43
.67
.43
.32
.47
.26
.65
.58
.22
.73
.04
.32
.79
.07
.29

PNOERFRFHFHFANWNDNNONNDD IO DR

.098e+000
.341e+000
.908e-001
.725e-001
.624e+000
.856e+000
.731e-001
.720e-001
.067e-001
.842e-001
.637e-001
.504e+000
.066e~-001
.282e+000
.013e+000
.281le-001
.371e+000
.372e-001
.071e+000
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Sample ID 94-11-164-03 LANL (CS:94.18557-3

Sample Size . . . . . 1.56e+002 gram | Spectrum File . . \gdr\spc\s1116403.94s
Sampling Start. . . . .08-03-94 12:00 Counting Start. . . . . 12-02-94 14:57
Sampling Stop . . . . .08-03-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-19-94 17:00 Real Time . . . . . . . . . 10939 Sec

- Detector #: 2
Energy(keV)= -0.32 + 0.500*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"~3 12-02-94 08:40

FWHM(keV) = 0.78 + 0.009*En + 4.28e-004*En"2 + 0.00e+000*En"3 07-29-93 12:48
Where En = Sqgrt (Energy in keV)

Sensitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 30 / 4000

Sigma Multiplier. . . . . . . . 2.00

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- C.L. ~ BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 62.96 126.58 32434 530 342 16200 1.29
2 83.85 168.35 2933 470 403 22405 1.41
3 92.51 185.67 107677 840 462 29468 1.13
4 98.40 197.46 11196 436 335 15531 0.99
5 111.21 223.09 5384 498 457 18143 1.60 a
6 112.85 226.37 5460 317 232 9721 0.77 b
7 143.81 288.28 5081 287 219 6628 1.00
8 163.34 327.36 2443 247 199 5481 1.12
9 185.72 372.11 27421 390 . 182 4567 1.00
10 202.15 404.97 476 209 191 3684 1.08 a
11 205.28 411.24 2168 189 141 3092 0.92°'b
12 226 .81 454.29 237 196 179 3527 0.87
13 238.63 477.95 1148 178 . 145 2887 0.83
14 258.30 517.28 1717 182 149 2452 1.19
15 294 .93 590.55 292 152 136 2043 0D.98
16 338.36 677.43 237 103 84 1122 1.11
17 351.8% 704.48 770 125 101 1250 1.25
18 510.75 1022.22 297 97 82 818 1.83
15 569.54 1139.81 122 90 79 758 1.02
20 583.28 1167.30 425 921 73 657 1.14
21 609.37 1219.47 446 95 78 675 1.41
22 727.34 1455.43 112 93 90 534 l1.64 a
23 733.53 1467.81 75 64 54 398 1.03 b
24 740.37 1481.50 103 75 67 460 1.28 ¢
25 742.98 1486.72 854 102 81 515 1.46 d
26 766.61 1533.99 3264 137 71 506 1.45
27 782.06 1564.88 104 83 77 504 1.36 a
28 786.43 1573.63 473 84 66 486 1.24 b
29 851.72 1704.23 105 70 64 349 1.49
30 860.67 1722.12 48 50 44 234 1.88
31 876.36 1753.51 63 52 48 182 1.18 a
32 880.71 1762.20 176 56 47 - 201 1.45 b :
33 883.40 1767.59 180 55 44 200 1.46 C000045
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Counting Start.
Current Date

12-02-94 14:57
12-19-94 17:00

NEW NET

COUNTS

NEW UN-
CERTAINTY FLAG

GDR/PC
Sample ID
Bkg File
ID.:.
ENERGY
PK# (keV)
1 62.96
3 92.51
9 185.72
13 238.63
17 351.89
18 510.75
20 583.28
21 609.37
37 911.37
50 1461.05
57 1764.96

NHRRRREHEROR R

DET02.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
32434 530
107677 840
27421 390
1148 178
770 125
297 97
425 91
446 95
338 61
1081 71
139 32

32395
107584
27367
1091
747
-8
399
416
326
1037
127

104 NET <« CL

000047



Sample Size

Sampling Start.
Sampling Stop .08-03-94 12:00
Current Date. .12-19-94 17:00
Efficiency File. . .DET0210.EFF
ID. . . . . . . . 200 g sand/poly jar

1.56e+002 gram
.08-03-94 12:00

Gamma Fraction Limit »>=
Library Energy Tolerance.

\gdr\spc\s1116403. 94s
12-02-94 14:57
0.00e+000 Hrs
2.91e+003 Hrs

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

.o .lanl.1lib
ID. . . . . . . . . .LANL Gamma Library

FINAL ACTIVITY REPORT'

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (kev) (pCi/gram ) (hrs) Found
Na-22 1274 .54 4.,45e-002 +-3.77e-002 2.28e+004 1 of 1
Am-241 59.54 -4.46e-001 +-8.47e-001 3.79e+006 NET
Ce-144 133.54 -1.65e+000 +-6.62e-001 6.82e+003 NET
Np-237 311.98 -5.74e-002 +-9.41e-002 1.87e+010 NET
Ba-140 537.32 7.09e+000 +-1.27e+002 3.07e+002 NET
Ru-106 621.84 3.47e¢-001 +-5.57e-001 8.84e+003 NET
Cs-137 -661.65 1.90e-002 +-5.22e-002 2.64e+005 NET
Co-60 1173.22 -6.49e-003 +-3.58e-002 4.62e+004 NET
Eu-152 1407.95 1.75e~-001 +-1.75e-001 1.19e+005 NET
TOTAL 4.45e-002 pCi/gram .,
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keVv) Channel Counts Certainty Counts Counts (keV) Gamma/sec
62.96 126.58 32385 531 342 16200 1.29 1.8%2e+002
83.85 168.35 2933 470 403 22405 1.41 8.777e+000
92.51 185.67 107584 841 462 29468 1.13 2.708e+002
98.40 197.46 11196 436 335 15531 0.99 2.587e+001
111.21 223.09 5384 498 457 18143 1.60 1.106e+001
112.85% 226.37 5460 317 232 9721 0.77 1.111le+001
143 .81 288.28 5081 287 219 6628 1.00 9.873e+000
163.34 327.36 2443 247 189 5481 1.12 4.932e+000
185.72 372.11 27367 392 i82 4567 1.00 5.891e+001
202.15 404 .97 476 209 191 3684 1.08 1.078e+000
205.28 411,24 2168 189 141 3092 0.92 4.962e+000
226.81 454 .29 237 196 179 3527 0.87 ©5.813e-001
238.63 477.95 1091 181 145 2887 0 2

.83 .771e+({?60%48 \\/
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3736
3752
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54
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1717
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237
747
122
399
416
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854

3264
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473
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48
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176
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65
58
326
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272
49
140
7045
74
104
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48
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26
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1le
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21
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43
31
29

182
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103
129
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50
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48
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51
51
174
41
39
40
32
29
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31
29
28
29
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24
29
25
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149
136
84
101
79
73
78
20
54
67
81
71
77
66
64
44
48
47
44
51
36
45
41
77
50
48
42
43
35
31
34
28
25
25
23
26
25
26
22
21
10
16
27
22
12

2452
2043
1122
1250
758
657
675
534
398
460

515

506
504
486
349
234
182
201
200
238
136
205
167
338
226
187
181
168
132
95
106
74
56
54
46
66
50
55
32
37
11
21
38
34
14
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.19
.98
.11
.25
.02
.14
.41
.64
.03
.28
.46
.45
.36
.24
.49
.88
.18
.45
.46
.79
.88
.35
.30
.68
.77
.35
.41
.63
.75
.40
.45
.22
.98
.78
.30
.77
.52
.89
.88
.24
.97
.81
.17
.03
.33
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.622e4+000
.681e-001
.838e-001
.550e+000
.088e-001
.038e+000
.200e+000
.834e-001
.586e-001
.375e-001
.294e+000
.075e+001
.738e-001
.066e+000
.275e-001
.348e-~-001
.425e-001
.251e+000
.280e+000
.650e-001
.191e-001
.378e+000
.020e-001
.552e+000
.047e+000
.778e-001
.075e+000
.548e+001
.408e-001
.402e-001
.402e-001
.273e-001
.043e-001
.106e+001
.101e3000
.913e-001
.456e-001
.746e-001
.425e+000
.578e+000
.65%e-001
.010e+000
.605e-~001
.057e-001
.836e-001
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Sample ID 94-11-164-D1 LANL CS:Dup of 03

Sample Size . . . . . 1.56e+002 gram Spectrum File . . \gdr\spc\sll164dl.94s
Sampling Start. . . . .08-03-94 12:00 Counting Start. . . . . 12-03-94 17:23
Sampling Stop . . . . .08-03-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-19-94 14:24 Real Time . . . . . . . . . 10885 Sec

Detector #: 4
Energy(keV)= 0.32 + 0.500*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-03-94 14:52

FWHM(keV) = 0.72 + 0.010%En + 4.92e-004*En"2 + 0.00e+000*En"3 11-08-94 15:17

Where En = Sqgrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 | Search Start / End. . . . . 30 / 4000
Sigma Multiplier. . . . . . . . 2.00

PK. ENERGY ADDRESS NET UN- C.L. ~ BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 63.22 125.77 34965 518 306 14769 0.87
2 83.83 166.97 2371 476 410 23259 1.26
3 92.53 184.37 116045 840 467 20312 0.98 a
4 94.60 188.51 8770 483 430 15565 1.02 b
5 98.38 196.07 14972 410 296 10938 0.%94 ¢
6 108.93 217.17 1240 398 378 11996 1.22 a
7 111.06 221.41 7291 469 421 15043 1.68 b
8 112.80 224.89 7009 316 229 8343 0.88'¢
9 114.60. 228.49 2432 372 337 11302 1.42 d
10 131.53 262.36 449 292 261 8348 0.69
11 143.72 286.73 5151 265 191 5740 0.91
12 163.32 325.91 2772 245 195 5229 1.01
13 185.67 370.59 27380 388 . 179 4411 1.07
14 202.12 403.50 408 188 169 3131 0.93
15 205.22 409.70 2274 203 158 3421 1.02 b
16 238.56 476,35 1277 176 142 2767 0.96
17 258.21 515.64 1549 170 136 2282 1.08
18 338.35 675.88 222 129 116 1487 0.99
19 351.81 702.80 688 125 103 1296 1.09
20 511.02 1021.12 443 110 95 904 2.86
21 569,51 1138.07 219 86 73 657 1.94
22 583.17 1165.39 559 95 76 638 1.40
23 609.30 1217.65 526 89 69 582 1.39
24 727.44 1453.,85 81 76 70 472 1.16 a
25 733.34 1465.65 69 70 60 470 1.07 b
26 742.83 1484 .63 707 1085 84 715 1.28
27 766.43 1531.81 3128 137 74 546 1.43
28 781.70 1562.34 102 67 58 381 1.01 a
29 786.32 1571.59 497 83 65 450 1.32 b
30 805.40 1609.74 ' 102 77 71 462 1.94
31 851.47 1701.86 105 67 62 323 2.79
32 860.52 1719.9%¢6 43 54 48 255 1.01 NET < CL
33 880.72 1760.34 169 62 54 251 1

600050
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Counting Start.
Current Date

12-03-94 17:23
12-19-94 14:24

GDR/PC
Sample ID
Bkg File
ID.:
ENERGY
PK# (keV)
1 63.22
3 92.53
4 94.60
13 185.67
16 238.56
19 351.81
20 511.02
21 569.51
22 583.17
23 609.30
36 911.20
48 1460.81

NHEHEHKENHEORROO

DET04 .BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
34965 518
116045 840
8770 483
27380 388
1277 176
688 125
443 110
219 86
559 95
526 89
280 58
1101 69

NEW NET
COUNTS

34942
115993
8770
27335
1231
662
197
201
537
504
268
1067

NEW UN-
CERTAINTY FLAG

000052
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GDR/PC Analytical Technologies, Inc Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY
Sample ID: 94-11-164-D1 LANL CS:Dup of 03

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.56e+4002 gram
.08-03-94 12:00
.08-03-94 12:00
.12-19-94 14:24
Efficiency File. .DET0410.EFF
ID. . .200g Geometry 10

Gamma Fraction Limit »>=
Library Energy Tolerance.

\gdr\spc\sl1l1164dl.94s
12-03-94 17:23
0.00e+000 Hrs
2.93e+003 Hrs

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

e .. .lanl.lib
ID. . . . . . . . . .LANL Gamma Library

FINAL ACTIVITY REPORT

Enerqgy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Am-241 59.54 -9.95e-002 +-6.43e-001 3.79e+006 NET
Ce-144 133.54 -2.05e+000 +-6.42e-001 6.82e+003 NET
Np-237 311.98 ~3.81e-002 +-8.72e-002 1.87e+010 NET
Ba-140 537.32 8.41e+000 +-1.28e+002 3.07e+002 NET
Ru-106 621.84 1.05e-001 +-5.54e-001 8.84e+003 NET
Cs=-137 661.65 -2.24e-002 +-5.12e-002 2.64e+005 NET
Co-60 1173.22 -2.19e-003 +-3.89e-002 4.62e+004 NET
Na-22 1274 .54 -1.36e-002 +-3.77e-002 2.28e+004 NET
Bu-152 1407.95 1.04e-001 +-1.6%9e-001 1.19%e+005 NET
TOTAL 0.00e+000 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
63.22 125.77 34942 518 306 14769 0.87 1.990e+002
83.83 166.97 2371 476 410 23259 1.26 7.203e+000
92.53 184.37 115993 841 467 20312 0.98 2.982e+002
94 .60 188.51 8770 483 430 15565 1.02 2.182e+001
98.38 196.07 14572 410 296 10938 0.94 3.530e+001
108.93 217.17 1240 398 378 11996 1.22 2.612e+000
111.06 221.41 7291 469 421 15043 1.68 1.510e+001
112.80 224 .89 7009 316 229 8343 0.88 1.434e+001
114 .60 228.49 2432 372 337 11302 1.42 4.916e+000
131.53 262.36 449 292 261 8348 0.69 8.482e-001
143.72 286.73 5151 265 191 5740 0.921 9.636e+000
163.32 325.91 2772 245 195 5229 1.01 5.288e+000
185.67 370.59 27335 390 179 44131 1 5

.07 .4906{76)&]0053 Q\
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202
205

338
351
511
569
583
609

733
742
766
781
786
805
851
880
883

911.
921,
.93
.03
.55
.95

925
946
964
268

1001.
1120.
.93

1193

1237.
.32

1434

1460.
.00
.68

1510
1729

1737.
.56
.86

1764
1808

1830.
1847.
1867.
.33

1875

1911.

.12
.22
238.
258.
.35
.81
.02
.51
.17
.30
727.

56
21

44

.34
.83
.43
.70
.32
.40
.47
.72
.34

20
59

03
55

46

81

63

92
70
60

09

403.50
409.70
476 .35
515.64
675.88
702.80
1021.12
1138.07
1165.39
1217.65
1453.85
1465.65
1484 .63
1531.81
1562.34
1571.59
1609.74
1701.86
1760.34
1765.57
1821.28
1842.06
1850.73
1890.93
1927.95
1936.75
2000.89
2239.86
2386.59
2473.64
2867.25
2920.21
3018.56
3457.81
3473.72
3527.57
3616.13
3660.25
3693.80
3733.58
3749.04

3820.55

408
2274
1231
1549

222

662

197

201

537

504

8l
69

707
3128

102

497

102

105

le69

109

268

114

257

258

55

187

6673

83
107
54
38
1067
79
26
110
89
18
95
16
51
32
27

188
203
179
170
129
128
116
20
98
93
76
70
105
137
67
83
77
67
62
47
61
46
73
57
54
55
168
43
39
39
34
71
30
20
26
29
19
26
17
28
27
19

169
158
142
136
1leé
103
95
73
76
69

70

60
84
74
58
65
71
62
54
38
45
38
67
44
51
45
35
37
31
33
31
18
24
17
i5
21
16
17
15
24
25
15

3131
3421
2767
2282
1487
1296
904
657
638
582
472
470
715
546
381
450
462
323
251
185
202
141
264
198
183
186
125
138
94
112
74
32
48
21
19
39
22
23
17
34
36
20

FONRPHRREROMNMNPFENNRPRPRWOREERMRNONBERRERRERNRRE BRI HEOSO RO

.93
.02
.96
.08
.99
.09
.86
.94
.40
.39
.16
.07
.28
.43
.01
.32
.94
.79
.62
.14
.12
.45
.55
.44
.60
.72
.57
.69
.59
.85
.66
.11
.67
.54
.02
.62
.36
.83
.25
.29
.65
.23

WP JNMHENNPFPRPUVORPPAPUVNONUVRERFEPRPORPR NP NOAWARBREBRBRONNWOCONG WND®

.595e-001
.828e+000
.853e+000
.858e+000
.883e-001
.117e+000
.678e-001
.718e-001
.649e+000
.584e4+000
.827e-001
.16%8e-001
.307e+000
.958e+001
.508e-001
.180e+000
.667e-001
.216e-001
.194e+000 .
.736e-001
.953e+000
.405e-001
.895e+000
.941e+000
.243e-001
.435e+000
.273e+001
.193e-001
.815e-001
.150e-001
.158e-001
.173e+001
.975e~-001
.319e-001
.402e%000
.154e+000
.428e-001
.267e+000
.125e-001
.004e-001
.354e-001
.752e-001
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Sample Size 1.92e+002 gram | Spectrum File GDRO4 .SPC
Sampling Start. .07-25-94 12:00 Counting Start. 12-02-94 15:00
Sampling Stop .07-25-94 12:00 Live Time 10800 Sec
Current Date. .12-02-94 18:13 Real Time 10940 Sec
Detector #: 4
Energy(kev)= 0.29 + 0.500%Ch + 0.00e+000*%Ch"2 + 0.00e+000*Ch"3 12-02-94 08:40
FWHM(keV) = 0.72 + 0.010*En + 4.92e-004*En"2 + 0.00e+000*En"3 11-08-94 15:17
Where En = Sqrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 30 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEARK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 63.20 125.78 29557 513 325 16727 0.87
2 84.01 167.38 5075 532 452 28205 0.90
3 89.95 179.25 5006 672 645 31235 1.19 a
4 92.51 184.37 110525 832 463 22899 1.06 b
5 94.57 188.49 11039 535 461 21313 1.19 ¢
6 98.37 1%96.09 162908 449 328 13622 0.95 d
7 105.37 210.09 1641 427 402 14212 1.16 a
8 109.04 217.42 - 4039 497 461 18611 1.66'b
9 111.10 221.54 7332 453 387 16333 1.38 ¢
10 112.77 224.87 6425 350 266 11115 0.84 4
11 114.50 228.33 2865 430 390 15423 1.48 e
12 143.76 286.82 13386 372 256 9084 0.94
13 163.32 325.94 6553 311 . 234 7545 0.95
14 185.67 370.61 71517 588 215 6371 1.06
15 194,97 389.20 838 207 175 4220 1.38
16 202.00 403.26 1354 218 189 3937 1.14 a
17 205.25 409.76 5979 232 150 3386 0.96 b
18 238.57 476.37 1086 168 132 2759 0.91
19 258.22 515.65 1576 181 147 2649 1.04
20 295.07 589.33 292 148 130 2066 0.86
21 338.31 675.78 238 118 101 1396 0.97
22 361.90 702.94 809 129 105 1352 1.13
23 463.19 925.43 61 104 95 993 0.74 NET « CL
24 510.95 1020.91 361 116 103 1067 2.17
25 569.48 1137.93 165 92 80 780 1.64
26 583.26 1165.46 503 96 79 682 1.47
27 609.42 1217.77 350 90 74 677 1.10
28 691.84 1382.53 44 78 69 587 0.64 NET <« CL
29 727.53 1453.89 84 60 51 344 0.77 a
30 733.26 1465.34 121 88 81 605 1.61 b
31 739.96 1478.75 121 88 83 565 1.51 a
32 742.90 1484 .61 845 95 69 525 1.48 b
33 766.57 1531.94 3293 142 78 616 1.49 OOOO5!"
J
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

786.
805.
825,
831.
860.
880.
.18

883

211.

922.

926.

946.

969.

979.
1001.
1120.
1194.
1237,
1378.
1435.
l461.
1510.
1554.
1587,
1630,
1738.
1765.
1832.
1868.
1875.
1911.

34
85
56
37
82
67

53
18
18
26
20
92
25
54
10
92
26
14
07
61
21
94
59
04
08
11
09
03
13

1571.
.46
.87

1610
1649

1661.
1720,
.04
.07
.74
.02

1760
1765
1821
1843

1851.
.17

1891

1937.
1958,
2001.
.59
.64
.25
.81
.52
.37

2239
2386
2474
2754
2868
2920

3019.
.58
.00

3106
3174

3259.
3474,
.14
.15

3528
3662

3734.
3747.
3820,

47

49
37

03

03
47
11

41

28
o8

08
96
12

465

47
53
69
71
158
131
247
103
198
297
178
56
7082
101
102
924
33
43
v 1483
125
43
15
21
108
106
88
.36
40
28

90
64
58
77
69
57
65
61
52
67
59
56
45
174
49
45
45
34
33
81
34
29
26
25
30
31
29
25
21
21

73
56
52
73
64
48
57
49
45
59
45
46
39
42
42
37
39
32
30
25
25
25
23
23

20

23
22
21
16
17

592
389
282
421
349
243
313
242
195
282
207
208
172
174
166
139
130
79
65
56
45
49
50
38
35
43
35
31
24
23

.32

.00 NET <« CL
.01
.68
.33
.26
.51
.47
.33
.89
.45
.31
.48
.55
.25
.35
.32
.63
.88
.96
.78
.39
.07 NET < CL
.15 NET < CL
.62
.08
.75
.61
.72
.37

oo

NET <« CL

oo

oo
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Sample ID 94-11-164-04 LANL (CS:94.18560-3
Bkg File: . . . . . . . . . DET04.BKG | Counting Start. . . . . 12-02-94 15:00
ID.:. v v v e e e e . MCA READ | Current Date . . . . . 12-02-94 18:13

ENERGY FWHM = OLD NET OLD UN- NEW NET NEW UN-

PKi# (keVv) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 63.20 0.87 29557 513 29534 514
4 92.51 1.06 110526 832 110473 832
5 24.57 1.19 11039 535 11039 535
14 185.67 1.06 71517 588 71472 589
18 238.57 0.91 1086 168 1040 171
22 351.90 1.13 809 129 783 132
24 510.95 2,17 361 116 115 ' 123
25 569.48 1.64 165 92 147 95
26 583.26 1.47 503 96 481 99
27 609.42 1.10 350 20 328 94
41 911.53 1.47 247 61 235 64
53 1461.07 1.96 1483 81 1449 83
GO6057
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NUCLIDE ACTIVITY SUMMARY
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- Sample ID: 94-11-164-04 LANL CS:94.18560-3

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.92e+002 gram
.07-25-94 12:00
.07-25-94 12:00
.12-

.200g Geometry 10

02-94 18:13

DET0410.EFF

ID.

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

. GDR04 . 8PC
12-02-94 15:00
0.00e+000 Hrs
3.12e+003 Hrs

. e .LANL.LIB
LANL Gamma Library

Gamma Fraction Limit ==
Library Energy Tolerance.

FINAL ACTIVITY REPORT"

Conc +- 2.00sigma

(pCi/gram )
.35e-002 +~-5.50e-001
.54e+000 +-6.27e-001
.34e-002 +-7.66e-002
.94e+001 +-1.49e+002
.17e-001 +-4.62e-001
.65e-002 +-4.27e-002
.14e~002 +-3.62e-002
.18e-002 +-3.18e-002
.78e-001 +-1.46e-001
.00e+000 pCi/gram |,

UNKNOWN PEAKS

Net
Gamma/sec

Energy
Nuclide (keV)
Am-241 59.54 8
Ce-144 133.54 -1
Np-237 311.98 1
Ba-140 537.32 8
Ru-106 621.84 -1
Cs-137 661.65 2
Co-60 1173.22 1
Na-22 1274.54 -1
Eu-152 1407.95 1
TOTAL 0
Energy Centroid Net
(keV) Channel Counts
63.20 125.78 29534
84 .01 167.38 5075
89.95 179.25 5006
92.51 184.37 110473
94 .57 188.49 11039
98.37 196.09 16908
105.37 210.09 1641
109.04 217.42 4039
111.10 221.54 7332
112.77 224.87 6425
114.50 228.33 2865
143.76 286.82 13386
163.32 325,94 6553

Un- C.L.

Certainty Counts
514 325
532 452
672 645
832 463
535 461
449 328
427 402
497 461
453 387
350 266
430 390
372 256
311 234

Halflife
(hrs)
3.79e+006 NET
6.82e+003 NET
1.87e+010 NET
3.07e+002 NET
8.84e+003 NET
2.64e+005 NET
4 _.62e+004 NET
2.28e+004 NET
1.19%e+005 NET
Bkg. FWHM
Counts (keV)
16727 0.87
28205 0.90
31235 1.19
22898 1.06
21313 1.19
13622 0.95
14212 1.16
18611 1.66
16333 1.38
11115 0.84
15423 1.48
9084 0.94
7545 0.95

.684e+002
.535e+001
.345e+001
.840e+002
.747e+001
.987e+001
.571e+000
.502e+000
.518e+001
.314e+001
.795e+000
.504e4+001

806058
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185
194
202

205.
.57
.22
295,
.31
.90
.95
569,
.26
.42

238
258

338
351
510

583
609

727.
.26

733

739.
742.
.57
.34

766
786

825.
860.
.67
.18

880
883

911.
.18
.18
.26
.20

922
926
946
969

979.
1001.
1120.
1194,
1237,
.26

1378

1435,
1461.
1510.
.21

1554

1738.
1765.
1832.
.09

1868

1875.
1911.

.67
.97
.00

25

07

48

53

96
90

56
82

53

92
25
54
10
92

14
07
61

04
08
11

03
13

370
389

409
476
515

675

1165

1217.
.89
.34

1453
1465

1478.
1484.
1531.
1571.
1649,
.37

1720

1760.
1765.
1821.
1843.
1851.
1891,
1937,
.47
2001.
.59
2386.
.25
.81
.52
.37
3019.
3106.
3474,
.14
.15
.08

1958

2239

2474
2754
2868
2920

3528
3662
3734

3747.
.12

3820

.61
.20
403.
.76
.37
.65
589,
.78

702.
1020.
1137.
.46

26

33

94
91
93

77

75
61
94
47
87

04
07
74
02
03
17
03

11

64

41
58
08

96

71472
838
1354
5979
1040
1576
292
238
783
115
147
481
328
84
-121
121
845
3293
465
53
71
158
131
235
103
198
297
178
56
7082
i01
102
94
33
43
1449
125
43
108
106
88
36
40
28

589
207
218
232
171
181
148
118
132
123
95
99
94
60
88
88
95
142
g0
58
69
57
65
64
52
67
59
56
45
174
49
45
45
34
33
83
34
29
30
31
29
25
21
21

215
175
189
150
132
147
130
101
105
103
80
79
74
51
81
83
69
78
73
52
64
48
57
49
45
59
45
46
39
42
42
37
39
32
30
25
25
25
20
23
22
21
16
17

6371
4220
3937
3386
2759
2649
2066
1396
1352
1067
780
682
677
344
605
565
525
616
592
282
349
243
313
242
195
282
207
208
172
174
leé
139
130
79
65
56
45
49
35
43
35
31
24
23

HMEPENFEPRRPRRPRFONRBERRPRHERRERRERRERRRPEPRERHORRENMROOR OO M

.06
.38
.14
.96
.91
.04
.86
.97
.13
.17
.64
.47
.10
.77
.61
.51
.48
.49
.32
.01
.33
.26
.51
.47
.33
.89
.45
.31
.48
.55
.25
.35
.32
.63
.88
.96
.78
.39
.62
.08
.75
.61
.72
.37
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.435e+002
.727e+000
.849e+000
.270e+001
.443e+000
.927e+000
.066e-001
.368e-001
.503e+000
.061e-001
.107e-001
.376e+000
.679e+000
.02%e-001
.300e-001
.328e-001
.149e+000
.062e+001
.979e+000
.562e-001
.530e-001
.118e+000
.262e-001
.711e+000
.593e-001
.45%e+000
.233e+000
.366e+000
.369%9e-001
.597e+001
.806e-001
.370e-001
.941e-001
.412e-001
.653e-001
.593e+001
.415e+000
.989e-001
.386e+000
.373e+000
.179e+000
.868e-001
.422e-001
.821e-001

000059



Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.38e+002 gram

.07-25-94 12:00
.07-25-94 12:00
.12-02-94 18:12

Spectrum File

Counting Start.

Live Time
Real Time

. . GDRO6.SEC
12-02-94 15:02
10800 Sec
10815 Sec

Detector #: 6

Energy (keV)= 1.55 +

FWHM (keV) = 0.77 +

Where En = Sqgrt (Energy in keV)

Sensitivity . . .
Sigma Multiplier.

0.499*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-02-94 08:41

0.020*En + 2.23e-004*En"2 + 0.00e+000*En"3 08-26-93 09:16

PK. ENERGY ADDRESS
# (keV) CHANNEL

NET UN-

COUNTS CERTAINTY

326

130

HEPHHROONOKRKRHNHORMKHEHRRERERRBREBOFRFEFFEPHEOOKROMOD

o
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oo oo
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N
oo

(8]
o
oo

.63 NET « CL

.42 NET < CL

.97 NET « CL
.35 NET <« CL

79 309060




34
35
36
37
38

1120
1378

l461.
1587.
.58

1764

.57
.18

08
95

2240

.36
2756.
2922.
3176.
3529.

11
07
07
70

28
18
1224

63

36
23
74
20
23

28
20
23
18
16

77
40
43
33
21

R 2o

.30
.91 NET <« CL
.84
.76 NET <« CL
.59

000061



Sample ID 94-11-164-05 LANL (CS:94.18561-3
Bkg File: . . . . . . . . . DET06.BKG Counting Start. . . . . 12-02-94 15:02
ID.:. . . . . « . < . . . MCA READ Current Date . e e e 12-02-94 18:12
ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-
PKi# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 63.38 0.58 51 79 51 79 NET < CL
7 92.87 1.20 311 20 291 90
9 186.04 1.29 273 77 255 79 :
10 198.40 1.47 83 73 58 77 NET < CL
12 238.57 1.009 1493 95 1491 95
13 241,35 1.74 300 79 300 79
19 351.89 1.25 434 64 424 65
22 510.94 2.14 363 60 117 72
23 557.58 1.42 36 45 32 45 NET < CL
24 583.26 1.42 368 60 343 65
25 609.42 1.55 431 58 413 64
28 803.44 0.97 28 33 -1 39 NET < CL
31 911.44 1.92 326 46 314 49
36 1461.08 1.84 1224 74 1222 74

000062 QM



Sample ID:

94-11-164-05 LANL CS$:94.18561-3

GDRO6.SPC
12-02-94 15:02
0.00e+000 Hrs
3.12e+003 Hrs
.+ . . . JLANL.lib
.LANL Gamma Library

Sample Size .
Sampling Start.
Sampling Stop .07-25-94 12:00
Current Date. .12-02-94 18:12
. . . .DET0610.EFF
.200g sand/poly jar

1.38e+4002 gram
.07-25-94 12:00

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Gamma Fraction Limit »=
Library Energy Tolerance.

FINAT, ACTIVITY REPORT"

Energy Conc +- 2.00sigma
Nuclide (kev) (pCi/gram )
Am-241 59.54 1.20e-001 +-1.66e-001
Ce-144 133.54 -1.67e-003 +-1.86e-001
Np-237 311.98 -1.80e-002 +-4.93e-002
Ba-140 537.32 8.07e+001 +-8.89e+001
Ru-106 621.84 -8.73e-002 +-3.86e-001
Cs-137 661.65 -1.11e-002 +-3.50e-002
Co-60 1173.22 -1.88e-002 +-4.10e-002
Na-22 1274 .54 «2.34e-003 +-4.23e-002
Eu-152 1407.95 1.14e-001 +-1.86e-001
TOTAL 1.20e-001 pCi/gram |,
UNKNOWN PEAKS
Energy Centroid Net Un- C.L.
(kev) Channel Countg Certainty Counts
74.76 146.57 400 94 78
77.02 151.08 614 88 62
84 .04 165.15 127 84 77
87.16 171.40 217 72 58
89.96 177.00 162 68 54
92.87 182.83 291 20 78
129.17 255.49 24 69 58
186.04 369.36 255 79 64
209.07 415.46 132 69 60
238.57 474 .53 1491 95 51
241 .35 480.08 300 79 68
270.41 538.27 101 60 53
295,22 587.95 327 67 54

Halflife Peaks
{(hrs) Found
3.79e+006 1 of 1
6.82e+003 NET
1.87e+010 NET
3.07e+002 NET
8.84e+003 NET
2.64e+005 NET
4.62e+004 NET
2.28e+004 NET
1.19e+005 NET
Bkg. FWHM Net
Counts (keV) Gamma/sec
€95 1.05 1.521e+000
5995 0.94 2.183e+000
557 1.02 3.783e-001
475 0.93 6.075e-001
462 0.86 4.317e-001
578 1.20 7.386e~-001
463 1.18 1.901e-001
453 1.28 5.757e-001
400 0.97 3.212e-001
289 1.09 3.980e+000
410 1.74 8.084e-001
305 1.34 2.961le-001
248 1.35 1.024e+000
000063

\A/



299.
.40
.33
.89
.89
.94
.26
.42

328
338
351
462
510
583
609

727.
.79
.71

794
860

911.
9264,
.05
.57
l461.
.58

969
1120

1764

97

61

44
68

08

597.
.37
.26
.40
923.
1019,
ll64.
121s6.
1453.
1588.
1720,
1821.
.25

654
674
701

1928

1937.
2240.
2922,
35209.

45

62
83
62
98
6l
12
10
65

00
36
07
70

59
82
299
424
66
117
343
413
69
67
88
314
48
130
98
1222
€63

52
53
60
65
41
72
65
64
41
36
38
49
39
40
36
74
23

46

46

45
44
34
44
43
37
35
31
31
27
35
31
28
23
16

233
233
227
234
140
194
183
141
133
88
88
72
93
89
77
43
21

BPRNFPRMHENORRENE R

.24
.05
.55
.25 .
.12
.14
.42
.55
.99
.31
.55
.92
.79
.54
.30
.84
.59

XHECHWNAR BN ONREFE N

.862e-001
.785e-001
.045e+000
.528e+000
.8941e-001
.673e-001
.855e+000
.315e+000
.446e-001
.660e-001
.530e-001
.437e+000
.889e-001
.065e+000
.009%9e-001
.393e+001
.373e-001

000064
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- Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.71e+002 gram

.07-06-%4 12:00
.07-06-%4 12:00
.12-02-54 18:18

Spectrum File
Counting Start.
Live Time

Real Time

GDRO7.8SPC
12-02-94 15:13
10800 Sec
10864 Sec

Detector #: 7
Energy(kev)= -0.03 + 0.500*Ch + 1.60e-007*Ch"2 + 0.00e+000*Ch"3 12-02-94 09:01

FWHM (keV) = 0.51 +
Where En = Sqrt (Energy in keV)

Sensgitivity . . .
Sigma Multiplier.

0.022*En + 3.95e-004*En"2 + 0.00e+000*En"3 10-31-94 19:16

PK. ENERGY ADDRESS

PEAK SEARCH RESULTS

NET UN-

COUNTS CERTAINTY

# (keV) CHANNEL
1 63.24 126.58
2 74.75 149.60
3 77.04 154.19
4 84.00 168.10
5 87.13 174.37
6 89.85 179.81
7 92.72 185.55
8 105.69 211.50
9 128.56 257.24

10 143.83 287.79

11 185.87 371.86

12 209.10 418.33

13 238.53 477.19

14 241 .26 482.66

15 270.13 540.38

16 277.41 554.96

17 295,22 590.58

18 327.72 655.57

19 338.30 676.73

20 351.85 703.83

21 409.74 819.57

22 463.08 926.22

23 510.86 1021.77

24 558.30 1116.60

25 583.25 1166.48

26 609.45 1218.86

27 651.72 1303.35

28 665.62 1331.15

29 727.40 1454.62

30 767.53 1534.83

31 794.81 1589.37

32 803.60 1606.91

33 860.46 1720.56

C.L BKG
COUNTS COUNTS
60 663
69 688
60 639
68 541
66 612
61 591
68 570
61 517
58 471
60 489
47 349
47 309
. 50 275
56 306
46 288
a1 229
41 233
34 177
43 225
43 222
40 177
38 160
43 185
39 156
33 123
33 135
20 72
32 110
29 92
40 139
33 100
31 94
26 70

HOGOOHPFPORFRFMHONMFFORRHOHMMHFOHORROOOOHOOOCOO
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.59 NET <« CL

.07 NET « CL
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.42 NET <« CL
.16 NET <« CL

.98  NET < CL

89 NET < CL

:38
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34
35
36
37
38
39
40
41
42
43
44

904

911.
.79
969,
.37

964

1120

1237.
1377.
1460.
1588,
1729.
1765.

.47

21

04

78
39
89
58
54
0%

1808.
1821.
1929,
1937.
.88

2239

2474,
.26

2753

2919.
3174.
3456,
.25

3527

50
97
03
53

42
99

95
36

12
245
48
149
84
29
19
1007
13
22
53

25
45
31
42
37
34
20
68
20
17
24

21
30
27
33
30
31
17
23
17
13
18

61
20
64
85
84
86
29
44
29
16
26

.63 NET < CL
.27
.50
.06
.41
.03 NET < CL
.38
.83
.81 NET < CL
.34
.25

U
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Sample ID 94-11-164-06 LANL CS:94.20311-2
Bkg File: . . . . . . . . . DETO07.BKG Counting Start. 12-02-94 15:13
ID.:. . . . . O 0L MCA READ Current Date 12-02-94 18:18
ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-
PK# (keVv) (kev) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 63.24 0.91 537 86 459 92
7 92,72 1.00 760 93 672 101
11 185.87 0.95 354 67 304 74
13 238.53 0.92 1518 95 1480 100
20 351.85 1.02 502 65 478 71
23 510.86 2.28 336 59 115 70
24 558.30 0.42 10 42 =13 49 NET « CL
25 583.25 1.44 444 56 426 6l
32 803.60 0.89 17 34 -6 39 NET <« CL
35 911.21 1.27 245 45 236 48
41 1460.89 1.83 1007 68 977 70
-~
000007
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Sample Size . . . . . 1.71e+002 gram Spectrum File . . . . . . . . GDR0O7.SPC
Sampling Start. . . . .07-06-94 12:00 Counting Start. . . . . 12-02-94 15:13
Sampling Stop . . . . .07-06-94 12:00 Buildup Time. . . . . . . 0.00e+000 Hrs
Current Date. . . . . .12-02-94 18:18 Decay Time. . . . . . . . 3.58e+003 Hrs
Efficiency File. . . . . .DETO710.EFF | Library File. .« . . . . .Lanl.lib
ID. . . . . . . . 200 g sand/poly jar | ID. . . . . . . . . .LANL Gamma Library
Eff.= 1/[3.40e-001*En"-1.26e+000 + 9.48e+001*En"9.72e-001] 08-08-94 13:33
Gamma Fraction Limit »= . . . 75.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.00

FINAL ACTIVITY REPORT"

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Ru-106 621.84 2.45e-001 +-2.68e-001 8.84e+003 1 of 2
Am-241 59.54 5.91e~-003 +-3.23e-002 3.7%9e+006 NET
Ce-144 133.54 5.01e-002 +-1.09e-001 6.82e+003 NET
Np-237 311.98 -1.62e-003 +-3.23e-002 1.87e+010 NET
Ba-140 537.32 -3.37e+001 +-6.93e+001 3.07e+002 NET
Cs-137 661.65 ~7.96e-003 +-2.13e-002 2.64e+005 NET
Co-60 1173.22 2.57e-003 +-3.68e-002 4.62e+004 NET
Na-22 1274 .54 ~2.94e-003 +-3.55e-002 2.28e+004 NET
Eu-152 1407.95 1.82e-001 +-1.55e-001 1.1%9e+005 NET
TOTAL: 2.45e-001 pCi/gram

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
63.24 126.58 459 92 60 663 0.91 7.478e-001
74.75 149.60 829 98 69 688 0.69 1.276e+000
77.04 154.19 1277 101 60 639 0.76 1.952e+000
84.00 168.10 147 78 68 541 0.83 2.226e-001
87.13 174.37 386 85 66 612 0.91 5.814e-001
89.85 179.81 265 79 61 591 0.85 3.983e-001
92.72 185.55 672 101 68 570 1.00 1.011e+000
128.56 257.24 92 69 58 471 0.74 1.491e-001
185.87 371.86 304 74 47 349 0.95 6.000e-001
209.10 418.33 143 59 47 309 1.10 3.058e-001
238.53 477.19 1480 100 50 275 0.92 3.507e+000
241 .26 482.66 286 68 56 306 1.48 6.841e-001
270.13 540.38 101 56 46 288 0 2

.88 .Gﬁgifggﬁsi; &N/



277,
.22
327,
.30
351.
409.
.08
510,
.25

295

338

463

583

609,
.62
.40
.81
.46

665
727
794
860

911.
.79
.04
1120.
.39

964
969

1377

1460.
.54
.05

1729
1765

41

72

85
74

86

45

21

37

89

554,
590,
655.
676.
.83

703

819.
926.
1021.
.48
.85

lleé6
1218

1331.
1454.
1589.
1720,
1821,
1929,
1937.
2239,
.26

2753

2919.
3456.
3527.

96
58
57
72

57
22
77

15
62
36
56
97
03
53
88

9%
36
25

67
353
56
288
478
52
87
115
426
402
33
92
49
72
236
48
149
84
19
977
22
53

49
60
42
58

71

46
46
70
61
54
36
37
37
33
48
31
42
37
20
70
17
24

41
41
34
43
43
40
38
43
33
33
32
29
33
26
30
27
33
30
17
23
13
18

229
233
177
225

222

177
160
185
123
135
110
92
100
70
90
64
85
84
29
44
16
26

NHEERENHEHPOARHEREREORORREGOR |

.01
.10
.93
.09
.02
.91
.16
.28
.44
.21
.92
.50
.39
.38
.27
.50
.06
.41
.38
.83
.34
.25

ODUJHNOOH#PHWLUWI—'MNWNI—'F—‘.\DI—'\DI—‘

.788e-001
.968e-001
.723e-001
.166e-001
.575e+000
.97%9e-001
.667e-001
.328e-001
.238e+000
.203e+000
.967e-001
.98%e-001
.460e-001
.511e-001
.901e+000 -
.056e-001
.272e+000
.254e-001
.240e-001
.241e+001
.292e-001
:138e-001

000068




GDRO0OS8.SPC
12-02-94 15:14
10800 Sec

GDR_C Analytical Technologies, Inc.

Sample ID 94-11-164-07 LANL (CS:94.,20312-2

Sample S8ize . . . . . 1.53e+002 gram | Spectrum File
Sampling Start. . . . .07-20-94 12:00 Counting Start.
Sampling Stop . . . . .07-20-94 12:00 Live Time
Current Date. . . . . .12-02-94 18:20 Real Time

10864 Sec

Detector #: 8
Energy(keV)= 0.55 + 0.499*Ch + 2.17e-007*Ch"2 + 0.00e+000*Ch"3 12-02-94 (08:37

FWHM (keV) = 0.37 + 0.043*En + 0.00e+000*En"2 + 0.00e+000%En"3 11-16-93 15:26
Where En = Sqrt (Energy in kevV)
Sensgitivity . . . . . . . . . . 0.20 Search Start / End. 70 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 46 .52 92.11 346 119 97 1481 0.75
2 63.39 125.91 4858 195 116 2133 0.78
3 74.96 149.10 842 167 141, 2503 0.84 a
4 77.25 153.69 1159 145 106 2042 0.81 b
5 84.20 1le7.61 489 165 145 2429 0.91 =&
6 87.20 173.61 212 103 74 1448 0.39 b
7 90.11 179.46 303 107 76 1514 0.40 ¢
8 92.72 184.69 8113 247 154 2755 0.90.d
9 98.67 196.61 1300 160 129 2033 0.84
10 112.97 225.24 92 100 77 1316 0.27
11 143.81 287.03 659 100 74 861 0.76
12 163.26 326.00 252 93 77 825 0.86
13 185.79 371.14 4033 150 70 684 0.96
14 205.39 410.38 304 86 ¢ 72 550 0.86 a
15 209.39 418.40 87 65 52 463 0.73 b
16 238.66 477.02 1551 101 57 410 0.98 a
17 241.65 483.01 296 89 77 589 1.61 b
18 258.11 515.98 -14 63 56 433 0.25 NET < CL
19 270.27 540.34 114 67 57 402 1.05
20 277.26 554.34 60 50 39 286 0.97
21 295,21 580.28 352 68 52 300 0.97 a
22 300.25 600.39 96 60 50 325 | 1.08 b
23 338.37 676.73 285 65 50 303 1.43
24 352.00 704.01 687 77 52 302 1.17
25 409.53 819.21 67 52 44 240 1.54
26 463.20 926.69 €68 49 42 218 1.14
27 510.96 1022.31 423 70 54 272 1.89 _
28 558.25 1116.97 46 52 48 212 0.79 NET < CL
29 583.36 1167.23 463 65 46 213 1.26
30 609.53 1219.63 447 67 49 237 1.44
31 661.78 1324.21 374 59 41 182 1.49
32 727.07 1454.87 o8 44 36 134 1.25
33 743 .11 1486.97 50 40 34 126
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1.42
0.72 NET
0.82 NET
1.18
1.58
0.91 NET
l.46
1.87
1.77
1.28 NET
1.51 NET
2.25
0.68 NET
2.02 NET
2.43
b -y
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Sample ID 94-11-164-07 LANL CS:94.20312-2
Bkg File: . . . . . . . . . DET08.BKG Counting Start.
ID.:. .

MCA READ Current Date

ENERGY FWHM OLD NET OLD UN- NEW NET

PK# (keV) (keV) COUNTS CERTAINTY COUNTS
1 46.52 0.75 346 119 218
2 63.39 0.79 4858 195 4767
3 74.96 0.84 842 167 798
4 77.25 0.81 1159 145 1110
8 92.72 0.90 8113 247 7969

13 185.79 0.96 4033 150 3978
16 238.66 0.98 1551 101 1482
21 295.21 0.97 352 68 341
24 352.00 1.17 687 77 647
27 510.96 1.89 423 70 117
28 558.25 0.79 46 52 9
29 583.36 1.26 463 65 437
30 609.53 1.44 447 67 420
38 911.16 1.58 290 50 264
45 1460.99 2.25 1303 77 1257
48 1764.87 2.43 81 25 73

12-02-94 15:14
12-02-94 18:20

NEW UN-

60 NET < CL

000072



Analytical Technologies,

GDR/PC

Tt T F I 111133 3t 11132 2t - L -1 8 - R B b R R R

NUCLIDE ACTIVITY SUMMARY

Sample ID: 94-11-164-07 LANL CS:94.203

Inc.

12-2

Fort.Collins,

. . GDR08.SPC
12-02-94 15:14
0.00e+000 Hrs
3.24e+003 Hrs
. « . . . .lanl.lib
.LANL, Gamma Library

1.53e+002 gram
.07-20-94 12:00
.07-20-94 12:00
.12-02-9%4 18:20
Efficiency File. . . . .DET0810.EFF
ID. 200 g sand/poly jar

Sample Size
Sampling Start.
Sampling Stop
Current Date.

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Gamma Fraction Limit »=

Library Energy Tolerance. 2.00

75.00 % | Decay Limit <=.

FINAL ACTIVITY REPORT-

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Cs-137 661.65 3.84e~001 +-6.01e-002 2.64e+005 1 of 1
Am-241 59.54 -4.59e-003 +-5.70e-002 3.79e+006 NET
Ce-144 133.5%4 -4.11e-002 +-1.57e-001 6.82e+003 NET
Np-237 311.98 1.01e-002 +-4.27e-002 1.87e+010 NET
Ba-140 537.32 3.84e+001 +-9.20e+001 3.07e+002 NET
Ru-106 621.84 4.31e-002 +-3.02e-001 8.84e+003 NET
Co-60 1173.22 3.30e-002 +-3.51e-002 4.62e+004 NET
Na-22 1274.54 1.17e-002 +-3.48e-002 2.28e+004 NET
Eu-152 1407.95 9.28e-002 +-1.28e-001 1.1%9e+005 NET
TOTAL 3.84e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
46 .52 92.11 218 124 97 1481 0.75 4.087e-001
63.39 125.91 4767 198 1l1le 2133 0.79 7.135e+000
74 .96 149.10 798 172 141 2503 0.84 1.111e+000
77.25 153.69 1110 150 106 2042 0.81 1.532e+000
84.20 167.61 489 165 145 2429 0.91 6.631e-001
87.20 173.61 212 103 74 1448 0.39 2.857e-001
90.11 179.46 303 107 76 1514 0.40 4.070e-001
92.72 184.69 7969 250 154 2755 0.90 1.071e+001
98.67 196.61 1300 160 129 2033 0.84 1.748e+000
112.97 225.24 92 100 77 1316 0.27 1.264e-001
143 .81 287.03 659 100 74 861 0.76 9.840e-001
163.26 326.00 252 93 77 825 0.86 4.013e-001
185.79 371.14 3978 154 70 684 0.96 8{§6?§:%£0
: {



205.39
209.39
238.66
241 .65
270,27
277.26
295.21
300.25
338.37
352.00
409.53
463.20
510.96
583.36
609.53
727.07
743.11
766 .51
860.63
911.16
969.24
1001.14
1120.29
1460.99
1764.87

410.38
418.40
477.02
483.01
540.34
554,34
590.28
600.39
676.73
704.01
819.21
926.69
1022.30
1167.23
1219.63
1454 .87
1486.97
1533.80
1722.13
1823.22
1939.41
2003.22
2241.53
2922.69
3529.89

304
87
1482
296
114
60
341
96
285
647
67
68
117
437
420
98
50
144
37
264
82
393
93
1237
73

86
65
108
89
67
50
72
60
65
85
52
49
82
71
75
44
40
52
33
54
45
50
38
79
28

72
52
57
77
57
39
52
50
50
52
44
42
54
46
49
36
34
44
28
35
38
29
32
26
16

590
463
410
589
402
286
300
325
303
302
240
218
272
213
237
134
126
193

93
110
145

78

85

54

20

NNPHERFRRPERREBURRRPRHERERRPHEBSHOOHREFODO

.86
.73
.98
.61
.05
.97
.97
.08
.43
.17
.54
.14
.89
.26
.44
.25
17
.42
.18
.58
.46
.87
.77
.25
.43

O NNARNONURFRFREBNNRINORNDG WE U

.609e-001
.632e-001
.050e+000
.154e-001
.584e-001
.388e-001
.300e-001
.360e-001
.767e-001
.824e+000
.149e-001
.411e-001
.556e-001
.915e+000
.911e+000
.237e-001
.707e-001
.028e-001
.298e-001
.726e+000
.373e-001
.798e+000
.292e-001
.261e+001
.696e-001

000074



GDR_C Analytical Technologies, Inc.

Foft Collins, CO

Vergion 6.2

1.67e+002 gram
.07-15-94 12:00
.07-15-94 12:00
.12-02-94 18:21

Sample Size
Sampling Start.
Sampling Stop
Current Date.

Spectrum File

Counting Start.

Live Time
Real Time

12-

GDR0O9.SPC
02-94 15:16
10800 Sec
10865 Sec

Detector #: 9
Energy(keV): 0.32 + 0.499*Ch + 1.65e-007*Ch"™2 + 0.00e+000*Ch"3 12-02-94 08:37

FWHM (keV) = 0.95 + O0.006*En + 6.96e-004*En"2 + 0.00e+000*En"3 07-29-94 17:53
' Where En = Sgrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 30 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 46.53 92.53 63 177 155 3333 0.28 NET <« CL
2 63.28 126.06 9379 296 202 4992 1.04
3 74.86 149.24 879 219 193 4229 0.94 a
4 77.06 153.64 1437 201 159 4005 0.86 b
5 83.94 167.42 323 215 186 4799 0.62
6 92.60 184.75 18698 354 204 4867 1.21
7 112.30 224.19 1128 175 146 2601 1.43
8 143.76 287.16 1052 156 130 1873 1.13.
9 163.39 326.46 347 126 109 1461 0.94
10 185.72 371.16 5515 195 116 1493 1.26
11 198.25 396.23 117 104 89 1099 0.88
12 205.29 410.33 380 108 92 971 0.94 a
13 209.13 418.01 191 92 . 75 869 0.84 b
14 238.60 477.00 2905 152 101 1011 1.25 a
15 241.56 482.92 653 117 97 1032 1.48 b
16 258.20 516.22 233 94 81 800 1.43
17 270.25 540.35 147 101 20 898 1.08
18 295.14 590.15 1042 106 78 649 1.10 a
19 300.12 600.13 101 96 88 776 1.40 b
20 327.82 655.55 140 83 72 638 1.63
21 338.28 676.49 637 97 77 650 1.50
22 351.94 703.82 1997 116 67 546 1.40
23 462.66 925,39 260 82 71 502 1.73
24 510.92 1021.95 1306 112 83 585 2.586
25 568.51 1117.15 76 74 67 451 0.89
26 583.23 1166.62 1081 97 67 451 1.71
27 609.39 1218.95 1499 109 72 519 1.59
28 661.73 1323.65 448 81 65 422 1.61
29 727.34 1454.90 269 68 56 314 1.92 :
30 742.69 1485.60 101 65 58 337 1.51 5
31 766.79 1533.80 625 85 67 379 2.10 000070
32 786.18 1572.58 111 67 61 328 1.53
33 795.07 1590.36 82 70 67 326 1.61 a

\
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1938.
.35
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2756,
.73
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.49
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66
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67
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58
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308
251
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85
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45

.40 b NET < CL
.02
.92
.97
.03
.31
.04
.27
.47
.64
.46
.17
.00
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Counting Start.
Current Date

GDR/PC
Sample ID
Bkg File
ID.:
ENERGY
PKi (keV)
1 46.53
2 63.28
3 74 .86
4 77.06
5 83.94
6 92.60
10 185.72
11 198.25
14 238.60
15 241.56
18 295.14
22 351.94
24 510.92
25 558.51
26 583.23
27 609.39
31 766.79
34 803.22
35 860.63
36 911.23
37 934.29
38 969.04
39 1001.0°
40 1120.45
41 1238.21
42 1378.14
44 1460.90
45 1729.70
46 1764.89
47 1847.73

HFNMMNMNMNRPOMNNNMNMNMRFFERERRNMNFERRONERRRPRPORREFOOORO

DET09.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
63 177
89379 296
879 219
1437 201
323 215
18698 354
5515 195
117 104
2905 152
653 117
1042 106
1997 1le
1306 112
76 74
1081 97
1499 109
625 85
41 67
79 63
748 79
86 62
355 74
1252 90
409 68
161l 58
80 46
3099 124
71 38
308 52
63 30

COUNTS

NEW UN-

CERTAINTY

006077

12-02-
12-02~

NET <«

NET «

NET «
NET <«

NET <«

Ty T T T o X ey - e T ¥+

94 15:16
94 18:22

CL

CL

CL
CL

CL



GDR0O9.8SPC
12-02-94 15:16
0.00e+000 Hrs
3.36e+003 Hrs
. « +« +. . JLANL.LIB
.LANL Gamma Library

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.67e+002 gram
.07-15-94 12:00
.07-15-94 12:00
.12-02-94 18:22

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

.DET0910.EFF

Library File.
.200 g Sand ] ..

ID.

Gamma Fraction Limit ==
Library Energy Tolerance.

75.00 % | Decay Limit <=.
2.00

FINAL ACTIVITY REPORT:

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (kev) (pCi/gram ) (hre) Found
Cs-137 661.65 2.17e~-001 +-3.93e-002 2.64e+005 1 of 1
Am-241 59.54 5.10e-003 +-1.07e-001 3.79e+006 NET
Ce-144 133.54 -1.70e~-001 +-1.62e-001 6.82e+003 NET
Np-237 311.98 -4.95e-003 +-3.28e-002 1.87e+010 NET
Ba-140 537.32 0.00e+000 +-6.26e+001 3.07e+002 NET
Ru-106 621.84 9.37e-002 +-2.32e-001 8.84e+003 NET
Co-60 1173.22 1.54e-002 +-2.27e-002 4.62e+004 NET
Na-22 12774 .54 -7.31e-003 +-2.26e-002 2.28e+004 NET
Bu-152 1407.95 1.78e-001 +-1.11le-001 1.19e+005 NET
TOTAL 2.17e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
63.28 126.06 9242 302 202 4992 1.04 1.593e+001
74 .86 149.24 739 227 193 4229 0.94 1.035e+000
77.06 153.64 1186 212 159 4005 0.86 1.612e+000
83.94 167.42 291 222 186 4799 0.62 3.660e-001
92.60 184.75 18443 360 204 4867 1.21 2.160e+001
112.30 224 .19 1128 175 146 2601 1.43 1.220e+000
143.76 287.16 1052 156 130 1873 1.13 1.133e+000
163.39 326.46 347 126 109 1461 0.94 3.852e-001
185.72 371.16 5241 206 116 1493 1.26 6.095e+000
205.29 410.33 380 108 92 971 0.94 4.622e-001
209.13 418.01 191 92 75 869 0.84 2.339%e-001
238.60 477.00 2690 163 101 1011 1.25 3.535e+000
241.56 482.92 511 126 97 1032 1.48 6.767e-001
006078

\
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.40
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.49
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13
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27
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233
147
736
101
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637
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9265
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612
111
82
708
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1237
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114
54
54
2831
37
184
45

94
101
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96
83
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131
82
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107
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65
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67
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78
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54
45
130
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81
90
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88
72
77
67
71
83
67
72
56
58
67
61
67
54
61
54
53
50
42
41
54
34
38
26

800
898
649
776
638
650
546
502
585
451
519

- 314

337
379
328
326
251
342
226
224
217
128
135
220

85
103

45

FRONNNMNBPRNMNOONREREEBNPEHER RN R R RS R

.43
.08
.10
.40
.63
.50
.40
.73
.56
.71
.59
.92
.51
.10
.53
.61
.92
.03
.31
.04
.27
.47
.64
.46
.17
.00
.71

NMNOeFRFPRPRONMOMERAHNNWRPNNINNNDNOUNERNDRE R DD W

.194e-001
.069e-001
.054e+000
.514e-001
.214e-001
.031e+000
.287e+000
.155e~-001
.799e-001
.237e+000
.53%e+000
.227e-001
.748e-001
.707e+000
.147e-001
.344e-001
.220e+000
.070e+000
.137e+000
.091e+000
.422e-001
.226e-001
.265e-001
.226e+001
.798e~001
.073e-001
.305e-001

000073
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. . GDR10.SPC
12-02-94 15:18
10800 Sec

GDR C Analytical Technologieg, Inc

Sample ID 94-11-164~-09 LANL CS:94.20314-2

Sample Size . . . . . 1.73e+002 gram Spectrum File
Sampling Start. . .06-30-94 12:00 Counting Start.
Sampling Stop . . . . .06-30-94 12:00 Live Time
Current Date. . . . . .12-02-94 18:23 Real Time

10865 Sec

Detector #: 10
Energy(kev)= 0.53 + 0.500*Ch + 2.31e-007*Ch"2 + 0.00e+000*Ch”3 12-02-94 08:37

FWHM(keV) = 0.73 + 0.025%En + 3.81e-004*En"2 + 0.00e+000*En"3 08-26-94 10:33
Where En = Sqrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 30 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (kev) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 63.43 125.81 1443 154 118 1929 1.12
2 75.00 148.96 944 154 128 19209 1.13 a
3 77.29 153.53 1392 141 103 1607 0.96 b
4 84.22 167.39 222 130 113 1675 0.84 a
5 87.31 173.57 215 109 85 1406 0.51 b
6 92.83 184.61 3350 186 133 2058 1.35
7 98.82 196.59 195 120 106 1368 1.13
8 112.64 224.23 115 121 107 1412 0.88.
9 129.16 257.27 111 105 91 1136 0.92
10 139.99 278.93 108 95 83 886 0.93 a
11 143.97 286.89 285 106 90 1046 1.10 b
12 163.41 325.77 40 95 83 955 0.53 NET < CL
13 185.90 370.75 1731 127 87 923 1.36
14 198.74 396.42 163 104 * 91 1020 1.20
15 209.54 418.01 254 107 94 987 1.01
16 238.71 476.35 3021 148 93 854 1.20 a
17 241.60 482.12 617 116 98 955 1.55 b
18 270.70 540.30 210 99 89 796 1.42
19 277.48 553.86 96 77 66 601 1.28
20 295.30 589.50 865 106 84 646 1.19 a
21 300.23 599.35 153 70 57 480 0.87 b
22 327.96 654.79 134 87 77 652 1.13
23 338.37 675.61 629 95 74 607 1.43
24 351.96 702.76 1447 107 68 576 1.35
25 409.41 817.60 78 80 73 543 2.08
26 463.18 925.08 219 83 74 502 1.68
27 511.06 1020.77 1232 105 74 510 2.45
28 558.34 1115.27 114 66 58 368 1.23
29 583.25 1165.04 1194 08 66 404 1.74
30 609.50 1217.49 1269 109 78 560 1.68
31 661.76 1321.91 799 89 65 420 1.4 ,
32 727.39 1453.02 297 76 65 358 19@00080
33 767.46 1533.07 160 74 67 384 2.94
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

786
795

934
964

1238
1377

1460.
.50
.86
1631.
1637.
.76
1730.
1764.
1847.

1588
1620

1661

.42
.24
860,
911.
.43
.78

969,
1001.
1120.
.23
.85

18
18

01
16
17

95

15
72

11
83
67

1570.
1588,
.28

1718

1820,
1866.
1927.
1935.
1999.
2237.
2473.
2751.
2917.
3171.
3236.
3256.
3270.
3318.
.34

3454

3523.
3688.

95
57

13
55
17
62
81
41
Oe
69
50
92
46
98
10
03

57
72

92
113
136
776

66
144
439
259
254
115

61

5536

42

30

37

17

45
100
258

68

65
66
69
79
65
72
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65
70
66
49
162
45
32
30
27
36
38
50
33

60
60
64
54
62
68
55
53
60
61
45
63
42
30
27
24
33
32
38
29

301

310

320
268
301
306
268
262
306
312
166
264
138
67
57
54
71
72
101
54

.76
.20
.36
.82
.38
.85
.69
.62
.60
.25
.26
.15
.64
.98
.63 a

.51 b NET < CL
.54

.92

.21

.63
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Counting Start.
Current Date

12-02-94 15:18
12-02-94 18:23

NEW NET NEW UN-
COUNTS CERTAINTY FLAG

GDR/PC
Sample ID
Bkg File:
iD.:

: ENERGY
PK# (keV)

1 63.43
6 92.83

10 139.99
11 143,97
13 185.90
14 198.74
16 238.71
20 295,30
24 351.96
27 511.06
28 558.34
29 583.25
30 609.50
37 911.18
40 969.01
41 1001.16
45 1460.95
52 1764.83

NNHFHRBERERENRRRBEPBRPEOR R

DET10.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
1443 154
3350 186
108 95
285 106
1731 127
163 104
3021 148
865 106
1447 107
1232 105
114 66
1194 98
1269 109
776 79
439 71
259 65
5536 162
258 50

1299 170
3108 196
17 103 NET < CL
237 120
1539 140
-7 119 NET < CL
2813 159
819 117
1338 117
314 128
-18 80 NET < CL
1075 109 '
1134 125
718 87
417 76
241 71
5291 166
212 56
000082



Sample ID:

94-11-164-09 LANL (CS:94.20314-2

. GDR10.SPC
12-02-94 15:18
0.00e+000 Hrs
3.72e+003 Hrs
- e .LANL.LIB
.LANL Gamma Library

Sample Size
Sampling Start.
Sampling Stop
Current Date.

. . . DET1010.EFF
200 g sand/poly jar

1.73e+002 gram

.06-30-94 12:00
.06-30-94 12:00
.12-02-94 18:23

ID.

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Gamma Fraction Limit

m=

Library Energy Tolerance.

FINAL ACTIVITY REPORT:

Conc +- 2.00sigma

(pCi/gram )
.52e-001 +-3.93e-002
.13e-002 +-8.07e-002
.01e-002 +-1.30e-001
.91e-004 +-2.86e-002
.31e+000 +-5.43e+001
.46e-002 +-2.17e-001
.55e~-003 +-2.23e-002
.09e-002 +-2.29e-002
.33e-003 +-1.01le-001
.52e-001 pCi/gram

UNKNOWN PEAKS

Enerqgy
Nuclide (kev)
Cs-137 661.65 3
Am-241 59.54 -4
Ce-144 133.54 -7
Np-237 311.98 -7
Ba-140 537.32 9
Ru-106 621.84 1
Co-60 1173.22 5
Na-22 1274 .54 -1
Eu-152 1407.95 -7
TOTAL 3
Energy Centroid Net
(keV) Channel Counts
63.43 125.81 1299
75.00 148.96 944
77.29 153.53 1392
84 .22 167.39 222
87.31 173.57 215
92.83 184.61 3108
98.82 196.59 1385
112.64 224 .23 115
129.16 257.27 111
143.97 286 .89 237
185.90 370.75 1539
209.54 418 .01 254
238.71 4776 .35 2813

Un- C.L.

Certainty Counts
170 118
154 129
141 103
130 113
109 85
196 133
120 106
121 107
105 91
120 90
140 87
107 94
159 93

Halflife Peaks
(hrs) Found
2.64e+005 1 of 1
3.7%e+006 NET
6.82e+003 NET
1.87e4+010 NET
3.07e+002 NET
8.84e+003 NET
4.62e+004 NET
2.28e+004 NET
1.19e+005 NET
Bkg. FWHM Net
Counts (keV) Gamma/sec
1929 1.12 2.742e+000
1909 1.13 1.494e4+000
1607 0.96 2.109e+000
1675 0.84 3.003e-001
1406 0.51 2.7%6e-001
2058 1.35 3.792e+000
1368 1.13 2.25%e-001
1412 0.88 1.231e-001
1136 0.92 1.154e-001
1046 1.10 2.464e-001
923 1.36 1.711e+4000
987 1.01 2.982e-001
854 1.20

00G683°



241,
.70
277.
295,
.23
327.

270

300

338

351,
.41
463.
511.
.25
609.
727.
767.
.42
795,
.18

409

583

786

860

911.
.43
.78
.01

934
964
969

1001.
.17
.23
1377.
1460.
.50
.86
1631.
1661.
.11
.83
.67

1120
1238

1588
1620

1730
1764
1847

60

48
30

96

.37

96

18
06

50
39
46
24

18

le

85
95

15
76

482.
540,
553.
589,
599.
654.
675.
702.
817.
925.
1020.
1165.
1217.
1453,
1533.
1570,
.57
.28

1588
1718

1820.
1866.
1927.
1935,
1999,
2237.
2473.
2751.
2917.
3171.
.46

3236

3256.
3318.
3454.
3523.
3688.

12
30
86
50
35
79
61
76
60
08
77
04
49
02
07
95

13
=1
17
62
81
42
06
69
50
92

98
03
34
57
72

617
210
926
819
153
134
629
1338
78
219
314
1075
1134
297
160
92
113
136
718
66
144
417
241
254
115
61
5291
42
30
37
45
100
212
68

116
99
77

117
70
87
95

117
80
83

128

109

125
76
74
65
66
69
87
65
72
76
71
70
66
49

166
45
32
30
36
38
56
33

98
89
66
84
57
77
74
68
73
74
74
66
78
65
67
60
60
64
54
62
68
55
53
60
6l
45
63
42
30
27
33
32
38
29

955
796
601
646
480
652
607
576
543
502
510
404
560
358
384
301
310
320
268
301
306
268
262
306
312
166
264
138

67

57

71

72
101

54

WNHUFRWREFNPNERPRPERRPENENNRRRNRNRERBO R R R

.55
.42
.28
.19
.87
-13
.43
.35
.08
.68
.45
.74
.68
.90
.94
.76
.20
.36
.82
.38
.85
.69
.62
.60
.25
.26
.15
.64
.98
-63
.54
.92
.21
.63
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.785e-001
.831e-001
.307e-001
.161e+000
.197e-001
.030e-001
.69%e-001
.114e+000
.362e-001
.125e-001
.306e-001
.354e+000
.556e+000
.508e-001
.184e-001
.448e-001
.03%e-001
.856e-001
.110e+000
.972e-001
.397e-001
.275e+000
.536e-~-001
.539e-001
.13%9e-001
.363e-001
.125e+001
.797e-001
.302e-001
.605e-001
.975e-001
.492e-001
.634e-001
.198e-001

.



Sample Size . . . . . 1.23e+002 gram
Sampling Start. .06-28-94 12:00
Sampling Stop .06~28-94 12:00
Current Date. .12-02-94 19:31

Spectrum File ;
Counting Start. . . .
Live Time .
Real Time

12-

. GDR11.SPC
02-94 16:26
10800 Sec
11927 Sec

Detector #: 11
Energy(keV)= 0.26 + 0.500*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-02-94 10:07

FWHM(keV) = 0.59 + 0.016*En + 4.98e-004*En"2 + 0.00e+000*En~3 11-16-94 13:53
Where En = Sqgrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 100 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. - BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 74.89 149.27 267 89 75 652 0.84 a
2 77.12 153.73 466 77 52 508 0.71 b
3 87.14 173.77 160 67 53 432 0.66 a
4 90.02 179.53 140 52 35 323 0.40 b
5 92.99 185.47 235 84 71 595 1.06 ¢
6 99.13 197.76 82 76 67 551 1.21
7 129.21 257.92 54 63 53 439 0.70
8 185.97 371.43 277 73 57 447 1.12.
9 209.29 418.07 98 62 50 401 0.71
10 238.71 476.92 1709 103 56 269 0.99 a
11 241.72 482.94 310 75 60 436 1.24 b
12 270.50 540.49 113 56 45 284 1.12
13 277.36 554.21 31 56 49 325 0.40 NET <« CL
14 295.38 590.26 452 69 ‘ 49 275 1.00 a
15 300.14 599.77 89 62 55 315 1.19 b
16 328.33 656.16 88 64 57 326 0.89
17 338.42 676.34 345 61l 42 247 1.17
18 352.07 1703.64 768 74 44 243 1.22
19 409.74 818.97 51 51 45 223 1.28
20 463.32 926.15 86 46 38 177 1.05
21 511.01 1021.52 456 66 47 220 1.68
22 583.19 1165.88 643 61 32 113 1.64
23 609.27 1218.04 551 65 41 185 1.34
24 727.15 1453.80 126 43 35 121 1.61
25 768.50 1536.51 34 45 41 156 0.95 NET « CL
26 795.05 1589.61 73 42 37 124 1.29
27 803.29 1606.09 38 35 30 98 1.47
28 860.81 1721.13 9 41 38 145 0.21 NET <« CL
29 911.32 1822.15 387 49 27 73 1.48
30 964.71 1928.93 79 41 35 101 1.62 a
31 969.09 1937.69 233 45 32 93 1.79 b
32 1120.91 2241.34 156 41 32 79 1.73
33 1229.22 2457.97 10 27 23 72 2.50 NET < CL
000085
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1237,
1377.
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1630.
1764.
1847.
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84
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2475,
2755.
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.28
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Sample ID 94-11-164-10 LANL CS:94.20315-2
Bkg File: . . . . . . . . . DET11.BKG Counting Start. . . . . 12-02-94 16:26
ID.: .o MCA READ Current Date . . . . . 12-02-94 19:31

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
5 92.99 1.06 235 84 164 92
8 185.97 1.12 277 73 215 83
10 238.71 0.99 1709 103 1623 110
18 352.07 1.22 768 74 708 82
21 511.01 1.68 456 66 146 80
22 583.19 1.64 643 61 606 67
23 609.27 1.34 551 65 511 73
27 803.29 1.47 38 35 -8 43 NET < CL
36 1461.11 1.94 1196 74 1124 77
38 1764.51 1.95 105 28 94 31

000087




Sample Size . . . . . 1.23e+002 gram Spectm File . . . . . . . . GDR11l.SPC
Sampling Start. . . . .06-28-94 12:00 Counting Start. . . . . 12-02-94 16:26
Sampling Stop . . . . .06-28-94 12:00 Buildup Time. . . . . . . 0.00e+000 Hrs
Current Date. . . . . .12-02-94 19:31 Decay Time. . . . . . . . 3.77e+003 Hrs
Efficiency File. . . . . .DET1110.EFF Library File. . . . . . . . . .LANL.LIB
ID. . . . . . . . 200 g sand/poly jar ID. . . . . . . . . .LANL Gamma Library
Eff.= 1/[6.87e-004*En"-4.29e+000 + 6.55e+001*En"7.37e-001] 11-18-94 10:17
Gamma Fraction Limit »>= . . . 75.00 % | Decay Limit <=. . . .  8.000 Halflives
Library Energy Tolerance. . . 2.00

FINAL ACTIVITY REPORT.

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Ce-144 133.54 1.56e-001 +-1.80e-001 6.82e+003 1 of 1
Am-241 59.54 6.01e-002 +-2.81le-001 3.79e+006 NET
Np-237 311.98 -6.86e-003 +-4.2%9e-002 1.87e+010 NET
Ba-140 537.32 2.19e+001 +-8.65e+001 3.07e+002 NET
Ru-106 621.84 7.74e-002 +-3.19e-001 8.84e+003 NET
Cs-137 661.65 4.28e-003 +-2.65e-002 2.64e+005 NET
Co-60 1173.22 -2.41e-002 +-3.53e-002 4.62e+004 NET
Na-22 1274 .54 -9.54e-003 +-3.41e-002 2.28e+004 NET
Eu-152 1407.95 1.38e-001 +-1.75e-001 1.19e+005 NET
TOTAL: 1.56e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM ~ Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
74 .89 149.27 267 89 75 652 0.84 1.390e+000
77.12 153.73 466 77 52 508 0.71 2.197e+000
87.14 173.77 160 67 53 432 0.66 5.19%9e-001
80.02 179.53 140 52 35 323 0.40 4.177e-001
92.99 185.47 164 92 71 595 1.06 4.516e-001
99.13 197.76 82 76 67 551 1.21 1.953e-001
129.21 257.92 54 63 53 439 0.70 9.552e-002
185.97 371.43 215 83 57 447 1.12 3.971e-001
209.29 418.07 98 62 50 401 0.71 1.924e-001
238.71 476.92 1623 110 56 369 0.99 3.476e+000
241.72 482.94 310 75 60 436 1.24 6.706e-001
270.50 540.49 113 56 45 284 1.12 2.637e-001

295.38  590.26 452 69 49 275 1.00 10%?3?T§%?
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.19
.89
<17
.22
.28
.05
.68
.64
.34
.61
.29
.48
.62
.79
.73
.28
.61
.94
.95
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.243e-001
.349%9e-001
.456e-001
.995e+000
.595e-001
.962e-001
.404e-001
.471e+000
.153e+000
.046e-001
.741e-001
.191e+000
.672e-001
.384e+000
.027e+000
.390e-001
.253e-001
.020e+000
.666e-001
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. . GDR12.8PC
12-02-94 16:27
10800 Sec

Sample ID 94-11-164-11 LANL CS5:94.20316-2

Sample Size . . . . . 1.85e+002 gram Spectrum File
Sampling Start. . . . .06-30-94 12:00 Counting Start.
Sampling Stop . . . . .06-30-94 12:00 Live Time
Current Date. . . . . .12-02-94 19:32 Real Time

11936 Sec

Detector #: 12

0.66 + 0.499*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-02-94 10:47

Xe]
o
oo

:49 NET < CL

=
w
ow

Energy (keV) =
FWHM (keV) = 0.54 + 0.021*En + 3.02e-004*En"2 + 0.00e+000*En"3 07-13-94 16:35
Where En = Sqrt (Energy in keV)
Sensitivity . . B ¢ I~ Search Start /
Sigma Multlpller e e 4 . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L.
# (keV) CHANNEL COUNTS CERTAINTY COUNTS
1 74 .88 148.62 345 91 69
2 77.08 153,02 542 100 73
3 87.16 173.19 -117 109 95
4 92.64 184.16 2251 147 100
5 98.56 196.03 63 103 92
6 112.86 224 .67 106 76 60
7 143.77 286.57 260 88 73
8 163.55 326.17 122 80 68
9 185.81 370.74 1407 106 66
10 205.48 410.12 130 95 88
11 209.23 417.65 144 69 57
12 238.72 476.70 1774 104 55
13 241 .71 482.68 347 87 73
14 270.58 540.49 145 67 ¢ 57
15 277.65 554.64 69 57 47
16 295.34 590.07 512 75 56
17 300.21 599.81 100 59 49
18 327.85 655.16 36 63 56
19 338.42 676.34 285 64 48
20 352.02 703.56 887 79 46
21 409.54 818.75 45 49 42
22 463.02 925.84 106 53 44
23 510.89 1021.70 534 67 44
24 583.13 1166.34 575 64 39
25 609.27 1218.70 678 67 39
26 661.60 1323.47 771 70 40
27 727.28 1454.99 129 46 37
28 766.33 1533.20 44 46 41
29 768.29 1537.12 49 39 32
30 794.89 1590.39 51 35 29
31 860.32 1721.39 64 39 34
32 911.25 1823.38 406 53 32
33 964 .81 1930.63 55 36 31
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1939
2003

2924

3243

3463.
3532,
3793.

.47
.29
2242.
2478,
2757.
.13
3178.
.38

19
77
52

84
06

00
38

228
135
144
77
22
1964
24
19
19
102

41
42
41
40
26
91
22
21
18
25
13

25
32
3%
34
23
20
19
19
15
14
12

73
106
107
106

51

38

38

30

22

15

13

.44 b

.09

.37

.79

.39 NET < CL
.78

.90

.31 NET < CL
.44

.83

.63 NET <« CL

ORFHOHFHRREENR

0006091



Sample ID 94-11-164-11 LANL CS:94.20316-2
Bkg File: . . . . . . . . . DET12.BKG Counting Start. . . . . 12-02-94 16:27
ID.:. . o . 0 .o e e MCA READ Current Date . . . . . 12-02-94 19:32

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
4 92.64 0.99 2251 147 2164 153
9 185.81 1.02 1407 106 1317 113
12 238,72 0.96 1774 104 1692 110
16 295.34 0.93 512 75 493 80
20 352.02 1.32 887 79 828 85
23 510.89 2.01 534 67 193 80
24 583.13 1.36 575 64 531 69
25 609.27 1.32 678 67 628 74
32 911.25 1.51 406 53 386 56
36 1120.40 1.37 144 41 134 44
39 1460.95 1.78 1964 91 1883 94
42 1730.09 1.44 19 18 11 22 NET < CL
43 1764.52 1.83 102 25 92 28

000092



GDR/PC Analytical Technologies,

Inc.

Fort Collins,

NUCLIDE ACTIVITY SUMMARY

. . GDR12.SPC
12-02-94 16:27
0.00e+000 Hrs
3.72e+003 Hrs
. . . . . .LANL.1lib
.LANL Gamma Library

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.85e+002 gram
.06-30-94 12:00
.06-30-24 12:00
.12-02-24 19:32
Efficiency File. . . . .DET1210.EFF
ID. . 200 g sand/poly jar

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Gamma Fraction Limit »=
Library Energy Tolerance.

FINAL ACTIVITY REPORT-

Energy Conc +- 2.00sigma
Nuclide (kev) (pCi/gram )
Cs-137 661.65 6.60e-001 +-6.02e-002
Am-241 59.54 4.84e-002 +-1.97e-001
Ce-144 133.54 -7.06e-003 +-1.47e-001
Np-237 311.98 8.03e-003 +-3.36e-002
Ba-140 537.32 -1.81e+001 +-7.00e+001
Ru-106 621.84 ~1.41e-001 +-2.30e-001
Co-60 1173.22 ~-7.14e~003 +-2.52e-002
Na-22 1274 .54 1.84e-002 +-2.82e-002
Eu-152 1407.95 5.65e-002 +-1.20e-001
TOTAL: 6.60e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L.
(keV) Channel Counts Certainty Counts
74 .88 148.62 345 91 69
77.08 153.02 542 100 73
92.64 184.16 2164 153 100
112.86 224.67 106 76 60
143.77 286.57 260 88 73
163.55 326.17 122 80 68
185.81 370.74 1317 113 66
205.48 410.12 130 95 88
209.23 417.65 144 69 57
238.72 476 .70 1692 110 55
241.71 482.68 347 87 73
270.58 540.49 145 67 57
277.65 554.64 €9 57 47

Halflife Peaks
(hrs) Found
2.64e+005 1 of 1
3.7%e+006 NET
6.82e+003 NET
1.87¢+010 NET
3.07e¢+002 NET
8.84e+4003 NET
4.62¢+004 NET
2.28e+004 NET
1.1%9e+005 NET
Bkg FWHM Net
Counts (keV) Gamma/sec
844 0.61 1.533e+000
972 0.75 2.217e+000
1302 0.99 5.632e+000 .
66l 0.91 2.070e-001
727 1.04 4.634e-001
633 0.73 2.228e-001
595 1.02 2.556e+000
684 1.36 2.665e-001
464 0.98 2.994e-001
401 0.96 3.848e+000
561 1.45 7.%962e-001
398 1.22 3.596e-001
344 0.83 1.746e-001

000093
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295.
300,
.42
352,
.54
.02
.89
583.
.27

338
409
463
510

609

727.
.33
.29
.89
860.
911.
.81
.23
.10
.40
1238.
.95
.16
.52

766
768
794

964
969
1001
1120

1460
1588
1764

34
21

02

13

28

32
25

55

590.07
599.81
676.34

703.56
818.75

925.84
1021.70
1llé6.34
1218.69
1454 .99
1533.20
1537.12
1590.39
1721.39
1823.38
1930.63
1939.47
2003.29
2242.19
2478.77
2924.13
3178.84
3532.00

493

100
285
828
- 45
106
193
531
628
129
44
49
51
64
386
55
228
135
134
77
1883
24
92

80
59
64
85

49

53
80
69
74
46
46
39
35
39
56
36
41
42
44
40
924
22
28

56
49
48
45
42
44
44
39
39
37
41
32
29
34
32
31
25
32
31
34
20
19
14

338
328
317
264
241
236
215
170
183
150
167
140
101
114
105

92

73
106
107
106

38

38

15

FORFHFENRPREBERORRHEFRBNRKMHEBERERQO

.93
.15
.02
.32
.10
.21
.01
.36
.32
.79
.38
.13
.88
.23
.51
.05
.44
.09
.37
.79
.78
.90
.83

WNHFAOUOYHFWNNWNNNANNJWRNNF

.310e+000
.676e-001
.380e-001
.512e+000
.522e-001
.952e-001
.802e-001
.378e+000
.910e+000
.858e-001
.448e-001
.720e-001
.876e-001
.8%6e-001
.441e+000
.639%9e-001
.512e+000
.198e-001
.988e-001
.18%9e-001
.720e+001
.307e-001
.688e-001

060084
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Sample ID 94-11-164-12 LANL CS:94.20320-2

Sample Size . . . . . 1.57e+002 gram | Spectrum File . . \gdr\spc\sl116412.94s
Sampling Start. . . . .07-24-94 12:00 Counting Start. . . . . 12-03-94 18:41
Sampling Stop . . . . .07-24-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-19-94 17:02 Real Time . . . . . . . . . 11823 Sec

: Detector #: 11
Energy(kevV)= 0.25 + 0.500*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-03-94 16:15

FWHM (keV) = 0.59 + 0.016*En + 4.98e-004*En"2 + 0.00e+000*En"3 11-16-94 13:53
Where En = Sqrt (Energy in keV)

Sensitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 100 / 4000

Sigma Multiplier. . . . . . . . 2.00

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (kev) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 74.80 149.10 286 81 63 618 0.71 a
2 77.12 153.75 510 82 57 591 0.74 b
3 87.24 174.00 37 82 69 755 0.26 NET « CL
4 92.85 185.22 219 88 73 710 0.89
5 185.96 371.46 454 83 64 504 1.44
6 209,31 418.17 141 68 56 435 0.78
7 238.70 476.97 1917 110 60 436 0.97 a
8 241.61 482.77 348 87 73 581 1.40 b
S 270.43 540.43 203 68 57 355 1.55
10 277.78 555.12 140 58 46 299 1.71
11 295.29 590.14 532 68 44 249 0.94 a
12 300.23 600.03 108 50 39 226 0.82 b
13 328.05 655.69 62 51 . 41 268 1.17
14 338.44 676.46 375 72 56 348 1.13
15 351.96 703.52 954 83 51 288 1.13
16 409.45 818.51 6 52 46 264 0.14 NET < CL
17 462.97 925.56 69 55 50 248 0.99
18 510.87 1021.38 528 65 42 193 1.80
19 583.12 1165.89 665 65 35 153 1.27
20 609.19 1218.04 677 69 42 197 1.41
21 727.13 1453.95 126 49 41 167 1.26
22 743 .35 1486.39 -15 47 47 173 0.86 NET < CL
23 768.34 1536.38 37 33 29 93 1.11 a
24 772.22 1544.14 46 41 37 125 1.78 b
25 795.24 1590.19 75 37 31 97 1.52
26 802.76 1605.24 -1 34 30 113 0.02 NET « CL
27 860.41 1720.55 57 37 31 105 1.14
28 911.20 1822.14 434 51 27 75 1.57
29 934.03 1867.81 25 36 32 105 1.77 NET < CL
30 964.81 1929.38 76 34 27 78 1.09 a
31 968.93 1937.62 262 48 33 101 1.67 b
32 1120.36 2240.53 137 46 38 124 1.86
33 1238.49 2476.81 83 39 34 91 2.

00 ‘
000095 Q\«
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35
36
37
38
39
40

1377,
1460.
1587,
.53
.61
.61
1847.

1630
1729
1764

95
97
59

17

2755,
2921.
.11
3261.
.19
.20
.35

3175

3459
3529
3694

78
83

00

36
1411
21
26
23
131
10

28
79
28
20
21
28
22

25
24
26
17
17
le
20

52
50
52
23
26
21
32

.11

.81 \

.08 NET < CL
.47

.98

.73

.25 NET <« CL

HNORWRN
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Sample ID 94-11-164-12 LANL CS:94.20320-2
Bkg File: . . . . . . . . . DET11.BKG Counting Start. . . . . 12-03-94 18:41
ID.:. . . . . . . .. .. MCA READ Current Date . . . . . 12-19-94 17:03

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (kev) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
4 92.85 0.89 219 88 148 95
5 185.96 1.44 454 83 392 92
7 238.70 0.97 1917 110 1831 117
15 351.96 1.13 954 83 894 90
18 510.87 1.80 528 65 218 79
19 583.12 1.27 665 65 628 70
20 609.19 1.41 677 69 637 77
26 802.77 0.02 -1 34 -47 42 NET < CL
35 1460.97 1.81 1411 79 1339 82
39 1764.61 2.73 131 28 120 32
000097

\



94-11-164-12 LANL (CS:94.203

Sample ID:

20-2

\gdr\spc\s1116412.94s
12-03-94 18:41
0.00e+000 Hrs
3.17e+003 Hrs
. « « « . .lanl.lib
.LANL Gamma Library

Sample Size
Sampling Start.

1.57e+002 gram
.07-24-94 12:00
Sampling Stop .07-24-94 12:00
Current Date. .12-19-94 17:03
. . . .DET1110.EFF
200 g sand/poly jar

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Gamma Fraction Limit »>=

Library Energy Tolerance. 2.00

75.00 % | Decay Limit <=.

FINAL ACTIVITY REPORT-

Energy Conc +- 2.00sigma
Nuclide (keVv) (pCi/gram )
Na-22 1274 .54 2.55e-002 +-2.56e-002
Am-241 59.54 -1.06e-001 +-2.19e-001
Ce-144 133.54 1.91e-002 +-1.36e-001
Np-237 311.98 5.76e-003 +-3.27e-002
Ba-140 537.32 1.09e+001 +-6.86e+001
Ru-106 621.84 1.30e-001 +-2.40e-001
Cs-137 661.65 4.41e-003 +-2.17e-002
Co-60 1173.22 2.07e-002 +-2.76e-002
Eu-152 1407.95 5.64e-002 +-1.16e-001
TOTAL 2.55e-002 pCi/gram

UNKNOWN PEAKS

Energy Centroid Net Un- C.L.
(keV) Channel Counts Certainty Counts
74.80 149.10 286 81 63
77.12 153.75 510 82 57
92.85 185.22 148 95 73
185.96 371.46 392 92 64
209.31 418.17 141 68 56
238.70 476 .97 1831 117 60
241 .61 482.77 348 87 73
270.43 540.43 203 68 57
277.78 565.12 140 58 46
295.29 590.14 532 68 44
300.23 600.03 108 50 39
328.05 655.69 62 51 41
338.44 676.46 375 72 56

Halflife Peaks
(hrs) Found
2.28e+004 1 of 1
3.79e+006 NET
6.82e+003  NET
1.87¢+010 NET
3.07e+002 NET
8.84e+003 NET
2.64e+005 NET
4.62e+004 NET
1.19e¢+005 NET
Bkg. FWHM Net
Counts (keV) Gamma/sec
618 0.71 1.495e+000
591 0.74 2.402e+000
710 0.89 4.080e-001
504 1.44 7.229e-001
435 0.78 2.784e-001
436 0.97 3.923e+000
581 1.40 7.517e-001
355 1.55 4.736e-001
299 1.71 3.336e-001
249 0.94 1.322e+000
226 0.82 2.706e-001
268 1.17 1.651e-001
348 1.13

080098



351.
.97
.87
.12
609.
727.

462
510
583

768
772
860

964

1238

1377.
.97
.53

1460
1630

1729.
.61

1764

96

19
i3

.34
.22
795,
.41
911.
.81

968,
1120.
.49

24

20

93
36

95

61

703.52

925.56
1021.38
1165.89
1218.04
1453.95
1536.38
1544.14
1590.19
1720.55
1822.15
1929.38
1937.61
2240.53
2476.81
2755.78
2921.83
3261.00
3459.19
3529.20

894
69
218
628
637
126
37
46
75
57
434
76
262
137
83
36
1339
26
23
120

90
55
79
70
77
49
33
41
37
37
51
34
48
46
39
28
82

20

21
32

51
50
42
35
42
41
29
37

31

31
27
27
33
38
34
25
24
17
17
16

288
248
193
153
197
167
93
125
97
105
75
78
101
124
21
52
50
23
26
21

NOFRRPRNNRRERRPRRERRRERRERRPRPPERREOR

.13
.99
.80
.27
.41
.26
.11
.78
.52
.14
.57
.09
.67
.86
.00
.11
.81
.47
.98
.73

FPNNFHFNOORERBRNDWWNEGOGNNOWDNDN

.518e+000
.358e-001
.056e-001
.562e+000
.685e+000
.054e-001
.850e-001
.299e~-001
.836e-001
.096e-001
.461e+000
.490e-001
.555e+000
.006e-001
.896e-001
.766e-001
.074e+001
.24%9e-001
.089e-001
.106e+000
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Sample Size

Sampling Star
Sampling Stop
Current Date.

t.

1.57e+002 gram

.07-24-94 12:00
.07-24-%4 12:00
.12-05-94 13:13

Spectrum File

Counting Start.

Live Time
Real Time

. . GDROZ.8PC
12-05-94 10:02
10800 Eec
10850 Sec

Detector #: 2

Energy (keV)= -0.25 +

FWHM (keV) =

Sensitivity .
Sigma Multipl

0.78 +
Where En = Sqgrt (Energy in keV)

ier.

0.501*Ch + 0.00e+000*Ch™2 + 0.00e+000*Ch"3 12-05-94 09:20

0.009*En + 4.28e-004*En"2 + 0.00e+000*En"3 07-29-93 12:48

PK. ENERGY ADDRESS
CHANNEL

# (kev)

27 900.65
28 909.65
29 913.24
30 966.85
31 970.95
32 1122.61

33 1241.21

PEAK SEARCH RESULTS

NET UN-

COUNTS CERTAINTY

246

132
63

un
S
lo g1}

.45 NET <« CL

v
]
o m

.69 NET <« CL
.78 NET « CL

.42 NET < CL
.02 NET < CL
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34
35
36
37
38
39
40
41

1345,
1381.
1458,
1463.
.37
.13
.36
1851.

1465
1732
1768

46
00
38
92

14

2688.
2759.
2914.
2925.
.06
.22

2936
3462

3533,
3698.

53
53
12
18

41
79

22
263
740

14

31

55

33

22

27

71
59
22
18
25
14

20

24
69
22
21
15
19

42
47
120
39
27
14
34

.26 NET « CL
.97 NET « CL
.13 a

.85 b

.86 ¢ NET <« CL
.75

.22

.00

MNMHENREREROWO
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Sample ID 94-11-164-D2 LANL CS:Dup of 12
Bkg File: . . . . . . . . . DET02.BKG | Counting Start. . . . . 12-05-94 10:02
ID.:. . . . . . .. MCA READ | Current Date . . . . . 12-05-94 13:13
ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-
PKi# (kev) (keV) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
5 186.24 1.48 326 77 272 84
7 238.88 1.51 1747 115 1693 120
14 352.39 1.49 830 78 810 83
17 511.84 2.22 376 62 72 73
18 559.99 0.42 18 34 18 34 NET <« CL
20 581.86 1.81 132 53 128 53
21 584.42 1.34 450 56 450 56
22 608.20 2.84 150 75 123 80
23 610.63 1.24 411 56 411 56
28 909.65 2.69 82 55 76 56
000102




I e - S e e Y A

Sample ID:

94-11-164-D2 LANL CS:Dup of 12

Sample Size
Sampling Start.
Sampling Stop
Current Date.

Efficiency File.
ID. .

1.57e+002 gram
.07-24-94 12:00
.07-24-94 12:00
.12-05-94 13:13

. . . .DET0210.EFF
200 g sand/peoly jar

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

. . GDR0O2.SPC
12-05-94 10:02
0.00e+000 Hrs
3.21e+003 Hrs

ID.

« .« . . . .LANL.LIB
.LANL Gamma Library

Gamma Fraction Limit »>=
Library Energy Tolerance.

FINAL ACTIVITY REPORT-

Net
Gamma/sec

Energy Conc +- 2.00sigma
Nuclide (keVv) (pCi/gram )
Am-241 59.54 -3.37e-002 +-1.53e-001
Ce-144 133.54 -8.40e-002 +-1.70e-001
Np-237 311.98 4.67e~-002 +-3.91e-002
Ba-140 537.32 2.82e4000 +-7.63e+001
Ru-106 621.84 -1.22e-001 +-2.54e-001
Cs-137 661.65 -1.54e-003 +-2.57e-002
Co-60 1173.22 -3.23e-003 +-3.00e-002
Na-22 1274 .54 -1.69e-002 +-3.38e-002
Eu-152 1407.95 -1.80e-001 +-1.39e-001
TOTAL 0.00e+000 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L.
(keV) Channel Counts Certainty Counts
74.70 149.74 469 103 86
77.04 154 .41 749 102 78
87.29 174.590 101 81 67
129.18 258.58 55 64 53
186.24 372.59 272 84 61
2059.46 418.97 195 69 57
238.88 477.74 1693 120 77
241.90 483,77 322 79 66
295.59 591.04 371 72 58
300.56 600.98 80 48 39
338.65 677.08 300 63 48
352.39 704 .53 810 83 49
463.80 927.09 103 49 42

Halflife
{hrs)
3.79e+006 NET
6.82e+003 NET
1.87e+010 NET
3.07e+002 NET
8.84e+003 NET
2.64e+005 NET
4.62e+004 NET
2.28e+004 NET
1.19e+005 NET
Bkg. FWHM
Counts (keV)
784 1.28
7477 1.17
711 0.53
452 0.81
462 1.48
399 1.21
478 1.51
435 1.54
310 1.30
219 0.%926
279 1.37
263 1.49
174 1.83

.814e+000
.693e+000
.787e-001
.056e-001
.865e-001
.523e-001
.302e+000
.252e-001
.106e+000
.418e-001
.943e-001
.769e+000

V001TYs
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511,
581.
.42
.20
.63
.94
.63
.15
.65

584
608
610
728
796
862
200

209.
.24
.85

913
966

970.
.61

1122

1458.
.92
.73

1463
1732

1768,
1851.

84
86

65

95

38

36
14

1023.07
1162.5%6
1168.08
1215.59
1220.44
1456.82
1592.05
1722.9%4
1799.86
1817.83
1825.00
1932.11
1940.31
2243.289
2914.12
2825.19
3462.22
3533.41
3698.79

72
128
450
123
411

74

33

59

28

76
246

95
132

63
263
740

31

55

33

73
53
56
80
56
40
35
35
29
56
41
47
36
35
71
59
18
25
14

45
47
34
73
35
33
30
30
25
54
24
43
25
29
69
22
15
19

202
158
125
298
144
120
102
84
70
139
63
122
76
86
120
39
14
34

NENMNHURRNRNORNESRENR RN

.22
.81
.34
.84
.24
.03
.60
.77
.87
.69
.45
.14
.25
.35
.13
.85
.75
.22
.00

BAWINUR IRV NRNON W

.328e-001
.533e-001
.303e+000
.505e~001
.177&+000
.518e~001
.185e-001
.121e-001
.026e-001
.544e-001
.800e+000
.276e-001
.012e+000
.424e-001
.797e+000
.900e+000
.804e-001
.836e-001
.212e-001

000104
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Fort Collins, CO Vergion 6.2

oo mm—=SEESRSEIEESESEEEEEEEE

éﬁi C Analytical Technologies, IncC. (Collims, €O o ii-
Sample ID 94-11-164-13 LANL CS:94.20321—2
------------------------------------------------ ;ile e e e e e e GDR12.SPC
Size . . . . - 1.58e+002 gram Spectrum o )
§Z$§%§ng Start. .07-27-94 12:00 Cguntlpg Start. .. . 12 0318;03882§
Sampling Stop .07-27-94 12:00 Live Time L0 Sec

.12-03-94 21:48 Real Time

current Date.

Detector #: 12 R
0.59 + 0.499*Ch + 0.00e+000*Ch™2 + 0.00e+000*Ch"3 12-03-94 16:36

Energy (keV) =
FWHM (keV) = 0.54 + 0.021*En + 3.02e-004*En"2 + 0.00e+000*En"3 07-13-94 16:35
Where En = Sqgrt (Energy in keV)
Sensitivity . . . . . < . . 0.20 Search Start / End 30 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- - C.L. BKG FWHM
# (kev) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 77.05 153.10 111 158 129 3059 0.28 NET < CL
2 92.51 184.05 11411 293 171 4628 0.94
3 98.37 195.78 1842 209 172 3624 0.75
4 111.17 221.41 803 192 170 3096 1.21 a
5 112.76 224.60 631 138 107 2054 0.7 b
6 143.74 286.63 384 107 82 1227 0.74
7 163.22 325.64 273 116 : 28 1320 1.04
8 185.72 370.68 - 2752 157 105 1356 1.02
9 205.22 409.73 179 . 100 88 922 0.92 a
10 209.29 417.89 77 72 56 637 0.52 b
11 238.67 476.71 1593 118 79 742 0.95 a
12 241.73 482.84 274 100 85 876 1.19 b
13 258.36 5l1l6.14 221 84 69 664 0.99
14 270.22 539.90 96 73 60 568 1.07
15 295.32 590.14 357 84 ¢ 69 526 0.87
16 300.21 599.94 73 53 40 335 0.65 b
17 328.12 655.82 83 80 72 575 1.23
18 338.25 676.10 316 79 63 494 1.16
19 351.89 703.42 755 92 68 513 1.13
20 462.96 925.83 121 57 48 278 1.08
21 510.78 1021.58 441 78 61 380 1.98
22 569.31 1138.78 50 53 a7 247 7.42
23 583.10 1166.38 537 71 49 270 1.27
24 609.27 1218.79 559 67 43 227 1.24
25 661.57 1323.51 419 62 42 198 1.30
26 727.33 1455.18 100 49 41 190 1.06
27 742.63 1485.83 94 46 37 173 1.07
28 766.62 1533.86 537 66 44 180 1.66
29 786.42 1573.50 78 50 44 194 1.72
30 794 .72 1590.12 81 51 45 190 2.23
31 802.68 1606.06 22 39 34 144 1.44 NET < CL
32 860.77 1722.38 69 43 38 130 1.40
33 911.21 1823.38 333 51 33 112 1.45

0001095 \\M



34

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

964
968

1238

1407

1764

77
.95
1001.
1120.
.04
1281.
1378.
.63
1460.
15009.
1587.
1621.
1729.
1737.
.72
1885.

06
13

97
05

95
18
80
26
19
50

1930.
1939.
.29

2003

2241.
2477.
2565.
2758.
2817.
.16

2924

3020.
.17
3245.
3461.

3178

3477
3532
3774

64
0o

72
80
79
16
40

73

15
26

.91
.42
.59

46
151
997

88

23

16

23
1296
20
40
10
17

100

35
42

273
38

35
30
25
26
75
24
23
i8
18
17
25
12

29
30
35
31
32
28
23
24
21
21
i8
16
15
15
14

10

101
112
110
94
101
67
55
48
41
40
30
27
20
22
18
12

.93 a
.20 b
.69
.07
.83
.58
.23
.05
.71
.66
.34
.87
.83
.98
.64
.87

NRHREROUNMHKRNODONKBRKHEO

000108

NET
NET
NET
NET

AAAA

A

CL
CL
CL
CL
CL
CL
CL

CL



Sample ID 94-11-164-13 LANL CS:94.20321-2
Bkg File: . . . « « - « - - DET12.BKG Counting Start. . . . - 12-03-94 18:
ID?:. e e e e e e e e s MCA READ Current Date . . - - - 12-03-94 21:48

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY  FLAG

2 92.51 0.94 11411 293 11324 296

8 185.72 1.02 2752 157 2662 161l

11 238.67 0.95 1593 118 1507 123

15 295.32 0.87 357 84 338 88

19 351.89 1.13 755 92 696 98

21 510.78 1.98 441 78 100 20

23 583.10 1.27 537 71 493 75

24 609.27 1.24 559 67 509 74

31 802.68 1.44 22 39 -25 48 NET < CL
33 911.21 1.45 333 51 313 54

37 1120.13 1.07 88 38 78 40
42 1460.95 1.71 1296 75 1215 78
46 1729.19 1.83 17 18 9 21 NET < CL
48 1764.72 1.64 100 25 90 28

000107 \



11 1 1 1 e

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.58e+002 gram
.07-27-94 12:00
. .07-27-9%4 12:00
. .12-03-94 21:48

. . . .DET1210.EFF
200 g sand/poly jar

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

ID.

GDR12.SPC

12-03-
0.00e
3.10e

94 18:44
+000 Hrs
+003 Hrs

Gamma Fraction Limit »>=
Library Energy Tolerance.

75.00 %
2.00

| Decay Limit <=.

FINAL ACTIVITY REPORT

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Cs-137 661.65 4.1%e-001 +-6.16e-002 2.64e+005 1 of 1
Am-241 59.54 -2.13e-001 +-3.79e-001 3.79e+006 NET
Ce-144 133.54 -1.14e-001 +-2.39e-001 6.82e+003 NET
Np-237 311.98 -4.09e-004 +-4.94e-002 1.87e+010 NET
Ba-140 537.32 1.13e+001 +-8.98e+001 3.07e+002 NET
Ru-106 621.84 -2.10e-001 +-3.10e-001 8.84e4003 NET
Co-60 1173.22 -4.,14e-003 +-2.72e-002 4.62¢+004 NET
Na-22 1274 .54 -1.96e-002 +-3.15e-002 2.28e+004 NET
Eu-152 1407.95 2.23e-001 +-1.32e-001 1.19e+005 NET
TOTAL 4.19%9e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg .- FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
92.51 184.05 11324 296 171 4628 0.94 2.956e+001
98.37 195.78 1842 209 172 3624 0.75 4.295e+000
111.17 221.41 803 192 170 3096 1.21 1.591e+000
112.76 224 .60 631 138 107 2054 0.75 1.233e+000
143.74 286.63 384 107 82 1227 0.74 6.835e-001
163.22 325.64 273 116 98 1320 1.04 4.995e-001
185.72 370.68 2662 161 105 1356 1.02 5.164e+000
205.22 409.73 179 100 88 922 0.92 3.673e-001
209.29 417.89 77 72 56 637 0.52 1.593e-001
238.67 476.71 1507 123 79 742 0.95 3.427e+000
241.73 482 .84 274 100 85 876 1.19 6.295e-001
258.36 516.14 221 84 69 664 0.99 5.318e-001
270.22 539.90 96 73 60 568 1.07 2.383e-001

nnnINg
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295,
.21

300

328.
338.
.89
462.
.78
569.
.10
609,
727,

351

510

583

742

794

964
968

1001.
1120.
1460,
1587.

1764

32

12
25

96

31

27
33

.63
766.
786.
.72
860.
911.
.17
.95

62
42

77
21

06
13
95
80

.72

590.
599.
655.
.10
.42
.83
1021.

676
703
925

1138

1533
1722
1823

1939
2003

2924

3532

14
94
82

58

.79
1166.
1218.
1455.
1485.
.86
1573.
1590.
.38
.38
1930.

38
79
18
82

50
12

64

.00
.30
2241,

72

.16
3178.
.42

17

338
73
83

316

696

121

100
50

493

509

100
94

537
78
81
69

313
46

151

997
78

1215
40
20

88
53
80
79
98
57
20
53
75
74
49
46
66
50
51
43
54
35
42
73
40
78
23
28

69
40
72
63
68
48
61
47
49
43
41
37
44
44
45
38
33
29
30
35
31
21
18
14

526
335
575
494
513
278
380
247
270
227
190
173
180
194
190
130
112
101
112
110

94

41

30

18

HUHRKBRRROFPHENHERERHERPHEINRPRERRPRREROO

.87
.65
.23
.16
.13
.08
.98
.42
.27
.24
.06
.07
.66
.72
.23
.40
.45
.93
.20
.69
.07
.71
.34
.64

RFUGRWRMaRePpODUVOINDNONDPRESNDONODRE®

.964e-001
.961le~001
.387e-001
.284e-001
.110e+000
.513e-001
.021e-001
.213e-001
.208e+000
.356e+000
.316e-001
.052e-001
.974e+000
.387e-001
.613e-001
.181e-001
.983e+000
.064e-001
.006e+000
.792e+000
.761e-001
.110e+001
3.
9.

89%e-001
523e-001

000109



. . GDRO7.8PC
12-05-94 09:49
10800 Sec
10859 Sec

Detector #: 7

Sample Size
Sampling Start.
Sampling Stop
Current Date.

Energy(keV)= 0.26 +

FWHM (keV) = 0.51 +

1.56e+002 gram

.07-25-94 12:00
.07-25-94 12:00
.12-05-94 12:54

Spectrum File

Counting Start.

Live Time
Real Time

Where En = Sqrt (Energy in keV)

Sensitivity . . .
Sigma Multiplier.

0.500*Ch + 2.15e-007*Ch"2 + 0.00e+000*Ch”"3 12-05-94 09:23

0.022*En + 3.95e-004*En"2 + 0.00e+000*En"3 10-31-94 19:16

PK. ENERGY ADDRESS
# (keV) CHANNEL

PEAK SEARCH RESULTS

NET UN-

COUNTS CERTAINTY

401

459
488
107
73
22
22
53

C.L.
COUNTS

BKG

FWHM
(kev) FLAG

fUs
|—.l
(o7l o BN o B U o

.67 NET <« CL

.88 NET
.68 NET

.43 NET

.67 NET
NET

FOMMMHRFHRMPOFFOORRKHFHHEHEOPREROOHOOOORROODOODOOOD
.
W
o )]

CL
CL

CL

CL
CL

L



34
35
36
37
38
39
40
41
42
43
44

860.
911.
.40

964

968.
1000.
1120.
1460.
.20

1588

1630,
1764.
1847.

75
23

88
48
59
85

57
70
76

1721,
1821.
.19

1928

1937.
.30

2000

2240.
.81
.04

2919
3174

3258.
.31

3526

3692.

05
94

14

27

61

04

50
303
- 47
194

37

74
1204

28
57
10

35
47
40
46
34
36
74
19
17
25
15

30
29

38

36
30
30
25
17
13
19
13

90

86
99
103
84
90
50
33
14
28
15

.40

.61

.92 a

.91 b

.49

.46

.85

.54 NET < CL
.29 :

.68

.49 NET « CL

NHFWORRWRHER QR

000111
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Counting Start.
Current Date

12-05-94 09:49
. 12-05-94 12:54

NEW NET
COUNTS

NEW UN-
CERTAINTY FLAG

GDR/PC
Sample ID
Bkg File:
ID.:.
ENERGY
PK# (kev)
1 46.61
2 63.46
8 92.98
13 185.94
15 238.70
22 351.97
25 510.87
26 558.59
27 583.27
35 911.23
40 1460.85

PHRRORHORROO

DETO07.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
235 72
558 98
1025 108
354 74
1674 100
672 70
401 58
21 45
459 61
303 47
1204 74

51 NET < CL

OOOllé



GDR/PC Analytical Technologies, Inc. Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY
Sample ID: 94-11-164-14 LANL (CS:94.20322-2
Sample Size 1.56e+002 gram Spectrum File . . GDRO7.8PC
Sampling Start. .07-25-94 12:00 Counting Start. 12-05-94 09:49
Sampling Stop .07-25-94 12:00 Buildup Time. 0.00e+000 Hrs
Current Date. .12-05-94 12:54 Decay Time. 3.19e+003 Hrs
Efficiency File. . . . .DET0710.EFF | Library File. .« .« . . .Jlanl.lib
ID. . 200 g sand/poly jar ID. . . . .LANL Gamma Library
Eff.= 1/[3.40e-001*En"-1.26e+000 + 9.48e+001*En"9.72e-001] 08-08-94 13:33
Gamma Fraction Limit »>= 75.00 % | Decay Limit <=. 8.000 Halflives
Library Energy Tolerance. 2.00
FINAL ACTIVITY REPORT:
Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Ru-106 621.84 2.16e-001 +-2.86e-001 8.84e+003 1 of 2
Cs-137 661.65 1.30e-001 +-5.49e-002 2.64e+005 1 of 1
Am-241 59.54 8.50e-003 +-3.65e-002 3.79e+006 NET
Ce-144 133.54 -5.09e-002 +-1.22e-001 6.82e+003 NET
Np-237 311.98 -1.772-003 +-3.68e-002 1.87e+010 NET
Ba-140 537.32 -1.21e+001 +-8.14e+001 3.07e+002 NET
Co-60 1173.22 1.43e-002 +-4.07e-002 4.62e+004 NET
Na-22 1274 .54 -1.28e-002 +-3.92e-002 2.28e+004 NET
Eu-152 1407.95 1.22e-001 +-1.64e-001 1.19e+005 NET
TOTAL 3.46e-001 pCi/gram |
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
46 .61 92.76 128 81 54 529 0.67 2.509e-001
63.46 126.48 480 102 73 841 0.91 7.806e-001:
74 .99 149.57 928 107 77 822 0.76 1.427e+000
77.27 154.13 1382 107 63 743 0.76 2.111e+000
84 .31 168.23 161 97 88 783 0.93 2.436e-001
8§7.40 174.40 465 93 72 733 0.91 6.998e-001
90.14 175.88 221 75 56 589 0.76 3.329e-001
92.98 185.57 937 115 80 729 1.08 1.410e+000
99.06 197.73 80 84 74 666 0.74 1.209e-001
129.37 258.39 73 65 54 454 0.56 1.184e-001
154 .41 308.49 67 62 51 415 0.76 1.174e-001
185.94 371.58 304 81 56 435 1.11 6.005e-001
209.34 418.41 103 51 38 273 0.80 2.210e-001 q



238

241,
270.
277.
295,
328.
.26
351,
.87

338

510

583.
.30
727,
.11

609

795

860,
911.
.40
968,
.48
.59

964

1000
1120

1460,
.57
.70

1630
1764

.70

49
42
33
24
32
97
27
14

75
23

88

85

477,
.73
540,
.44
.26
.45
33
.75
1021.
1166.
.40

482

554
590
656

€76,

703

1218

1454,
1589,
1721.
1821.
1928.
1937,
.30
2240.
2919.
3258.
3526.

2000

16

61

58
35

00
85
05
94
19
14

27
81
el
31

1636
281
137

71
457
70
328
648
180
441
488
73
53
50
294
47
194
37
74
1174
28
57

105
77
55
55
64
54
61
75
€9
65
60
40
36
35
50
40
46
34
36
76
17
25

52
64
43
48
41
47
44
42
39
39
37
34
30
30
29
38
36
30
30
25
13
19

330

445
260
279
237
267
240
221
165
172
150
125
100
20
86
29
103
84
90
50
14
28

FWHRERWRPRRRERRBRERRPHERROREO

.89
.43
.38
.95
.12
.08
.13
.10
.81
.30
.36
.29
.55
.40
.61
.92
.91
.49
.46
.85
.29
.68

OWHJWPRPWRWWENNOMNMNRERNREFE WG W

.87%9e+000
.733e-001
.59€6e-001
.903e-001
.291e+000
.170e-001
.045e+000
.135e+000
.352e-001
.320e+000
.674e+000
.733e-001
.743e-001
.824e-001
.366e+000
.967e-001
.656e+000
.25%e-001
.28%e-001
.491e+001
.957e-001
.696e-001

000114




GDR C Analytical Technologies, Inc Fort Collins, CO Version 6.2
Sample ID 94-11-164-15 LANL CS5:94.20323-2
Sample Size 1.78e+002 gram Spectrum File GDRO8.SPC
Sampling Start. .07-28-94 12:00 Counting Start. 12-05-94 09:51
Sampling Stop .07-28-94 12:00 Live Time 10800 Sec
Current Date. .12-05-94 12:57 Real Time 10859 Sec
Detector #: 8
Energy(keV)= 0.76 + 0.499*%Ch 4+ 2.65e-007*Ch"2 + 0.00e+000*Ch"3 12-05-94 09:23
FWHM (keV) = 0.37 + 0.043*En + 0.00e+000*En"2 + 0.00e+000*En"3 11-16-93 15:26
Where En = Sgrt (Energy in keV)
Sensitivity . . . . . . . . . . 0.20 Search Start / End. 70 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 46.86 92.39 403 94 73 835 0.80
2 53.44 105.57 131 81 64 747 0.86
3 63.55 125.84 1552 122 80 1002 0.85
4 75.10 148.98 1021 124 96 1149 0.86 a
5 77.37 153.54 1680 119 71 917 0.80 b
6 84.41 167.64 194 108 98 981 0.88 a
7 87.43 173.69 504 102 80 927 0.92 b
8 90.17 179.18 348 86 64 751 0.73'¢
9 92.95 184.75 2162 136 91 950 1.00d
10 99.12 197.11 194 90 77 731 1.11
11 105.58 210.05 12 82 72 707 0.20 NET <« CL
12 129.16 257.31 85 70 58 527 0.75
13 144.13 287.29 162 78 . 65 583 0.88
14 185.98 371.15 797 89 61 5098 1.01
15 209.48 418.22 123 75 65 512 0.87
16 238.78 476.91 1955 106 51 358 0.%4 a
17 241.81 482.99 330 80 66 479 1.25 b
18 270.12 539.69 134 70 61 405 1.04
19 277.80 555.06 82 61 53 341 1.00
20 295.29 590.10 564 72 50 270 1.07 a
21 300.29 600.11 126 52 41 233 0.96 b
22 316.55 632.69 35 49 42 247 0.71 NET « CL
23 327.91 655,44 124 58 48 285 1.41
24 338.46 676.57 336 70 55 335 1.01
25 352.03 -703.74 2908 82 50 306 1.11
26 409.37 818.57 56 51 45 225 1.28
27 463.07 926.09 116 51 43 200 1.38
28 511.21 1022.47 497 67 48 208 2.11
29 558.93 1118.00 14 47 43 189 0.33 NET « CL
30 583.38 1166.93 602 67 43 170 1.32
31 609.51 1219.24 690 70 42 197 1.37
32 661.80 1323.88 314 59 44 196 1.28
33 727.63 1455.62 154 47 38 133 1.72

0001 [//
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39
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41
42
43
44
45
46
47
48
49
50

768.
.82

794

860.
911.

934.
965,
. 969,
1001.
1120.
1238,
1378,
1461.
1e621.
1661.
1730,
1764.
1847.

47

72
29
04
13
17
13
46
31
12
08
38
77
42
98
79

1537.
1590,
1721.
1823,
1868,
1930.
1938,
2002.
2241.
2476,
.39

2756

2922.
.38

3242

3323.
.13
.13
.47

3460
3529
3694

34
06
91
07
58
75
84
75
37
98

15

03

57
52
78
341
20
40
169
58
139
41
52
1256
17

45
129
30

45

40
41 -

54
37
43
45
37
40
39
24
74
20
18
21
30
19

39

35
35
38
34
40
35
32
31
35
19
21
17
17
16
19
15

156
125
114
130
114
122
116
96
79
1lle
30
34
26
26
15
28
16
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.42
.39
.78
.41
.10
.35
.71
.52
.63
.36
.27
.16
.60
.78
.34
.76
.37

oo

NET < CL

NET « CL
NET < CL



Sample ID 94-11-164-15 LANL (CS:94.20323-2
Bkg File: . . . . . . . . . DET08.BKG Counting Start. . . . . 12-05-94 09:51
ID.:. . MCA READ Current Date . . . . . 12-05-94 12:57

ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (kev) (keVv) COUNTS CERTAINTY COUNTS CERTAINTY FLAG
1 46.86 0.80 403 94 275 101
3 63.55 0.85 1552 122 1461 128
4 75.10 - 0.86 1021 124 981 129
5 77.37 0.80 1680 119 1631 124
S 92,95 1.00 2162 136 2018 142
14 185.98 1.01 797 89 742 96
16 238.78 0.94 1955 106 1893 111
20 295.29 1.07 564 72 551 77
25 352.03 1.11 208 82 868 89
28 511.21 2.11 497 67 191 79
29 558.93 0.33 14 47 -23 55 NET <« CL
30 583.38 1.32 602 67 576 72
31 609.51 1.37 690 70 663 77
37 911.29 1.41 341 54 315 58
45 1461.08 2.16 1256 74 1210 76
49 1764.98 2.76 129 30 121 32
000117



Sample ID:

94-11-164-15 LANL CS:94.20323-2

Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.78e+002 gram
.07-28-94 12:00
.07-28-94 12:00
.12-05-94 12:57

. . .DET0810.EFF
200 g sand/poly jar

ID.

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

»
*

GDRO8.SPC
12-05-94 09:51
0.00e+000 Hrs
3.12e+4003 Hrs
e .lanl.lib
LANL Gamma Library

Gamma Fraction Limit »=
Library Energy Tolerance.

2.00

75.00 % | Decay Limit <=.

FINAL ACTIVITY REPORT:

Energy Conc +- 2.00sigma
(keV) (pCi/gram )
661.65 2.77e-001 +-5.20e-002
59.54 -9.53e-003 +-3.39e-002
133.54 -1.81e-002 +-1.03e-001
311.98 ~3.01e~-003 +-3.30e-002
537.32 4.57e+001 +-7.07e+001
621.84 1.74e-001 +-2.59e-001
1173.22 -2.05e-002 +-2.81e-002
1274 .54 ~1.43e-002 +-3.34e-002
1407.95 -8.94e-002 +-1.33e-001
2.77e-001 pCi/gram
UNKNOWN PEAKS
Centroid Net Un- C.L.
Channel Counts Certainty Counts
92.39 275 101 73
105.57 131 81 64
125.84 1461 128 80
148.98 981 129 96
153,54 1631 124 71
167.64 194 108 98
173.69 504 102 80
179.18 348 86 64
184 .75 2018 142 91
107.11 194 90 77
257.31 85 70 58
287.29 162 78 65
371.15 742 96 61

Halflife
(hrs)
2.64e+005 1
3.79e+006 NET
6.82e+003 NET
1.87e+010 NET
3.07e+002 NET
8.84e+003 NET
4.62e+004 NET
2.28e+004 NET
1.1%9e+005 NET
Bkg. FWHM
Countg (keV)

835 0.80
747 0.86
1002 0.85
1149 0.86
917 0.80
981 0.88
927 0.92
751 0.73
950 1.00
731 1.11
527 0.75
583 0.88
509 1.01

000

FRNFHEMDNBONNEFODN WG

Net
Gamma/sec

.127e-001
.192e-001
.183e+000
.365e+000
.250e+000
.626e-001
.79%e-001
.683e-001
.711e+000
.603e-001
.209e-001
.426e-001
.280e+000

18
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209.48
238.78
241.81
270.12
277.80
295.29
300.29
327.91
338.46
352.03
409.37
463.07
511.21
583.38
609.51
727.63
768.47
794 .82
860.72
911.29
965.13
969.17
1001.13
1120.46
1238.31
1378.12
1461.08
1730.42
1764.98
1847.79

418

655

676.
703.
.57

818

926.
1022,
1166.
1219.
1455,
1537.
1590.
1721.
1823.
1930.
1938.
.75
.37

2002
2241

2476.
2756.
2922.
3460.
3529.
.47

3694

.22
476.
482,
539.
5585,
590.
600.
.44

91
99
69
06
10
11

57
74

09
47
93
24
62
34
06
21
07
75
84

o8
39
15
13
13

123
1893
330
134
82
551
126
124
336
868
56
lie
191
576
663
154
57
52
78
315
40
169
58
139
41
52
1210
45
121
30

75
111
80
70
61
77
52
58
70
89
51
51
79

72

77
47
45
40
41
58
43
45
37
40
39
24
76
21
32
19

65
51
66
61
53
50
41
48
55
50
45
43
48
43
42
38
39
35
35
38
40
35
32
31
35
19
21
16
19
15

512
358
479
405
341
270
233
285
335
306
225
200
208
170
197
133
156
125
114
130
122
1le

96

79
116

30

34

15

28

le

NNNOMNNMRFHERRPERERRPRPRFRRVRRRRRORRR R, OO

.87
.94
.25
.04
.00
.07
.96
.41
.01
.11
.28
.39
.11
.32
.37
.72
.42
.39
.78
.41
.35
.71
.52
.63
.36
.27
.16
.34
.76
.37

wl—'U'II—'rPLLJI—'#HMN%NM@WN\]#HN\DNL\JI—'HNO\&N

.292e-001
.899e+000
.865e-001
.037e-001
.889e-001

.340e+000
.117e-001
.292e-001
.159e-001
.446e+000
.796e-001
.142e-001
.440e-001
.523e+000
.021e+000
.210e-001
.205e-001
.025e-001
.843e-001
.060e+000
.770e-001
.169e+000
.130e-001
.096e+000
.540e-001
.916e-001
.214e+001
.261e-001
.441e+000
.726e-001

000113




Sample ID 94-11-164-16 LANL CS:94.20324-2

Sample Size . . . . . 1.46e+002 gram Spectrum File . . . . . . . . GDR09.SPC
Sampling Start. . . . .07-08-94 12:00 Counting Start. . . . . 12-05-94 09:52
Sampling Stop . . . . .07-08-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-05-94 12:58 Real Time . . . . . . . . . 10859 Sec

Detector #: 9
Energy(kev)= 0.52 + 0.499*Ch + 1.92e-007*Ch"2 + 0.00e+000*Ch"3 12-05-%94 09:23

FWHM (keV) = 0.95 + 0.006*En + 6.96e-004*En"2 + 0.00e+000*En"3 07-29-94 17:53
Where En = Sgrt (Energy in keV)

Sensitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 30 / 4000

Sigma Multiplier. . . . . . . . 2.00

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- c.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 46.70 92.47 411 129 111 1511 1.23
2 63.34 125.78 1151 153 124 1887 1.01
3 75.01 149.15 1118 160 136 1892 1.24 a
4 77.26 153.66 1718 148 108 1611 1.04 b
5 84.39 167.93 113 108 91 1311 0.81 a
6 87.36 173.88 283 116 94 1483 0.72 b
7 92.88 184.94 2122 169 133 1791 1.21
8 143.68 286.65 60 96 84 969 0.51* NET < CL
9 186.02 371.41 1188 125 96 1013 1.45
10 198.54 396.47 174 95 82 827 1.19
11 209.57 418.55 236 96 82 831 1.17
12 238.69 476.85 2653 141 91 818 1.20 a
13 241.59 482.65 633 107 . 87 828 1.42 b
14 270.09 539.70 210 83 70 602 1.09
15 277.64 554.80 106 93 85 726 1.24
16 295.27 590.10 1127 107 80 591 1.29 a
17 300.13 599.82 131 81 72 568 1.21 b
18 328.17 655.95 111 86 79 620 1.51
19 338.44 676.51 579 92 72 570 1.58
20 352.02 1703.69 1985 115 66 487 1.38
21 463.37 926.53 121 75 67 455 1.28
22 510.93 1021.70 1115 105 78 518 2.33
23 558.63 1117.13 155 75 68 397 1.59
24 583.31 1166.52 920 89 61 376 1.53
25 609.43 1218.76 1469 104 66 442 1.51
26 661.55 1323.05 702 83 61 342 1.65
27 727.33 1454.63 227 68 58 310 1.56
28 767.45 1534.88 192 71 63 340 3.50
29 795.03 1590.03 113 53 45 207 2.29
30 803.34 1606.65 41 50 44 234 0.77 NET < CL
31 836.02 1672.01 47 _ 66 62 329 0.93  NET < CL
32 860.66 1721.30 128 . 59 52 248 1.81
33 911.18 1822.33 753 76 50 230 {}g{)] 20



34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

933.
968,
.49
.77
.52
.45
.24

1001
1064
1120
1238
1378

1401.
1408.
1460,
.08
.32
1729,
1764.
1847.

1509
1588

84
99

27
18
86

41
59
48

1867.
1937.
2002.
.41

2129

2240.
2476.
2755.
2801.
2815.
2921,
.42

3017

3175.
3457.
3527.
.30

3693

64
91
91

87
59
96
98
80
o123

70
51
77

76
320
150

24
322
120
110

53

43

3529

23

66

56
326

35

54
71
59
60
64
61
46
50
45
130
38
41
43
47
36

50
59
52
59
50
55
40
48
44
53
35
37
40
30
33

211
299
215
253
217
258
120
131

121

158
110
100
112
68
83

HOMREHFWONRNONNOH 2

.83
.67
.89
.82
.01
.00
.72
.86
.93
.41
.80
.69
.74
.05
.89

NET <

000121



12-05-94 09:52
12-05-94 12:58

Sample ID
Bkg File
ID.:
ENERGY
PK# (keVv)
1 46.70
2 63.34
3 75.01
4 77.26
5 84 .39
6 87.36
7 92.88
9 186.02
10 198.54
12 238.69
13 241.59
16 295.27
20 352.02
22 510.893
23 558.63
24 583.31
25 609.43
28 767.45
30 803.34
32 860.66
33 911.18
34 933.84
35 968.99
36 1001.49
38 1120.52
39 1238.45
40 1378.24
43 1460.86
44 1509.09
46 1729.41
47 1764.59
48 1847.48

DETO

9.BKG Counting Start.
Current Date

NEW NET
COUNTS

NEW UN-
CERTAINTY FLAG

HNRPWNNNNNRERERRARPROWRRRENRRRPR R E OO R M

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
411 129
1151 153
1118 160
1718 148
113 108
283 1le
2122 169
1188 125
174 95
2653 141
633 107
1127 107
1985 115
1115 105
155 75
920 89
1469 104
192 71
41 50
128 59
753 76
76 54
320 71
150 59
322 64
120 61
110 46
3529 130
23 38
56 43
326 47
35 36

202

117 NET <«

112 NET <

88 NET «

64 NET <«

66 NET <

45 NET <
51 NET <

43 NET <«

000122

CL

CL

CL

CL

CL

CL
CL

CL




GDR/PC Analytical Technologies, Inc. Fort Collins, CO Ver. 6.02a
| NUCLIDE ACTIVITY SUMMARY
Sample ID: 94-11-164-16 LANL CS:94.20324-2
Sample Size 1.46e+002 gram | Spectrum File . . GDR09.SPC
Sampling Start. .07-08-94 12:00 Counting Start. 12-05-94 09:52
Sampling Stop .07-08-94 12:00 Buildup Time. 0.00e+000 Hrs
Current Date. .12-05-94 12:58 Decay Time. 3.60e+003 Hrs
Efficiency File. .DET0910.EFF Library File. . « « . . JLANL.LIB
ID. .200 g Sand ID. . . .LANL Gamma Library
Eff.= 1/[2.56e-002*En"-2.26e+000 + 3.61e+001*En"6.84e-001] 11-03-94 12:40
Gamma Fraction Limit »= 75.00 % | Decay Limit <= 1 8.000 Halflives
Library Energy Tolerance. 2.00
FINAL ACTIVITY REPORT-
Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Cs-137 661.65 3.89e-001 +-4.61e-002 2.64e+005 1 of 1
Am-241 - 59.54 -1.26e-002 +-6.94e-002 3.79e+006 NET
Ce-144 133.54 -5.1%e-002 +-1.47e-001 6.82e+003 NET
Np-237 311.98 -2.53e-002 +-3.46e-002 1.87e+010 NET
Ba-140 537.32 ~5.00e+000 +-6.42e+001 3.07e+002 NET
Ru-106 621.84 2.43e-002 +-2.49e-001 8.84e+003 NET
Co-60 1173.22 1.31e-002 +-2.70e-002 4.62e+004 NET
Na-22 1274 .54 5.98e-003 +-2.51e-002 2.28e+004 NET
Eu-152 1407.95 1.81e-001 +-1.20e-001 1.19e+005 NET
TOTAL 3.89e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
46.70 92.47 166 149 111 1511 1.23 4.685e-001
63.34 125.78 1014 166 124 1887 1.01 1.745e+000
75.01 149.15 850 176 136 1892 1.24 1.327e+000
77.26 153.66 1467 162 108 1611 1.04 1.988e+000
87.36 173.88 225 127 94 1483 0.72 2.740e-001
92.88 184.94 1867 183 133 1791 1.21 2.182e+000
186.02 371.41 214 142 96 1013 1.45 1.063e+000
208.57 418.55 236 96 82 831 1.17 2.8%8%e-001
238.69 476.85 2438 153 91 818 1.20 3.205e+000
241.59 482.65 491 117 87 828 1.42 6.501e-001
270.09 539.70 210 83 70 602 1.09 2.955e-001
277.64 554 .80 106 93 85 726 1.24 1.520e-001
295.27 590.10 793 122 80 591 1.29 1.179e+000
000123 ¢



300.
.17
.44
.02
463 .
510.
583,
609.
.33
767.
795.
860.
.18
.99

328
338
352

727

911
968

1001.
.52
.45
.24

. 1120
1238
1378

1401.
1460.
.32
.59

1588
1764

13

37
93
31
43

45

03
66

49

27
86

599

655,
.51
.69
.53

676
703
926

1021.
.52
.76
.63
1534.
1590,
.30
.33
1937.
.91
.86
.59

1166
1218
1454

1721
1822

2002
2240
2476

2755.
2801.
2921.
3175.
3527,

.82

95

70

88
03

91

96
98
06
70
77

131
111
579
1365
121
271
804
1033
227
158
113
90
713
292
135
215
73
84
53
3261
66
202

81
86
92
130
75
127
100
123
68
80
53
72
86
78
66
74
69
54
50
136
41
56

72
79
72
66
67
78
61
66
58
63
45
52
50
59
52
50
55
40
48
53
37
30

568
620
570
487
455
518
376
442
310
340
207
248
230
299
215
217
258
120
131
198
100

68

NHEFNNNOMNPREHRDWRERRBO R R RS A R

.21
.51
.58
.38
.28
.33
.53
.51
.56
.50
.29
.81
.95
.67
.89
.01
.00
.72
.86
.41
.69
.05

\DUJI—‘[\JU)N\IFPLOL\JNL\erG\[\JI—‘LﬂMl\JLOI—’I—*

.965e-001
.769e-001
.378e-001
.268e+000
.411e-001
.752e-001
.864e+000
.467e+000
.110e-001
.406e-001
.226e-001
.716e-001
.237e+000
.568e-001
.529%e-001
.77%9e-001
.830e-001
.495e-001
.249e-001
.412e+001
.026e-001
.927e-001

000124



Sample Size
Sampling Start.
Sampling Stop
Current Date.

l1.62e+002 gram
.07-25-94 12:00
.07-25-94 12:00
.12-05-94 13:00

Spectrum File
Counting Start.
Live Time

Real Time

. . GDR10.SPC
12-05-94 09:54
10800 Sec
10859 Sec

Energy(keV)= 0.40 +
FWHM (keV) = 0.73 +
Sensitivity . . .

Sigma Multiplier.

Detector

#: 10

0.500*Ch + 1.69e-007*Ch”"2 + 0.00e+000*%Ch"3 12-05-94 09:23

0.025%En + 3.81e-004*En"2 + 0.00e+000*En"3 08-26-94 10:33
Where En = Sqrt (Energy in keV)

PK. ENERGY ADDRESS
# (keV) CHANNEL
1 63.24 125.62
2 74.91 148.94
3 77.17 153.46
4 84.25 167.60
5 87.25 173.60
6 92.84 184.78
7 128.93 256.91
8 143.98 286.99
9 185.92 370.81
10 209.41 417.75
11 238.66 476.21
12 241.52 481.92
13 270.19 ©539.22
14 277.46 ©553.74
15 295.24 589.28
16 300.29 599.37
17 328.14 655,01
18 338.35 675.41
19 351.98 702.65
20 409.26 817.09
21 462.71 923.88
22 510.99 1020.34
23 558.49 1115.22
24 583.32 1164.82
25 609.45 1217.00
26 661.85 1321.66
27 727.51 1452.80
28 767.71 1533.09
29 795.08 1587.75
30 803.32 1604.19
31 840.46 1678.36
32 860.65 1718.67
33 911.32 1819.84

0.20

2.00
PEAK SEARCH R

NET UN-

COUNTS CERTAINTY
480 126
1032 148
1634 143
117 89
312 102
1057 137
59 89
115 108
786 110
196 105
3390 145
724 114
246 920
96 82
869 102
131 87
195 79
748 95
1546 104
68 69
128 72
1243 104
122 69
1213 98
1186 106
128 67
279 68
74 62
145 64
74 60
65 64
130 67
870 81

ESULTS
C.L. BKG

COUNTS  COUNTS

104 1507

124 1595

104 1490

69 982

78 1166

106 1563

75 881

97 1050

85 894

94 967

78 710

95 892

.78 675

72 633

79 571

77 601

66 539

71 563

62 465

61 452

63 442

73 490

61 372

64 413

76 578

58 367

56 312

56 315

58 255

55 261

59 316

61 314

54 249

o

HOFPRPRPPRPPRREERENMRORRPERPRERREPEHOROOHOOKRKEO

NET <« CL

oo

oo




34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

964,

969.
1001.
.44
.55
1238.
1377.
1407.
1461.
1509.
.44
1620.
1631,
1729.
1764.
1847,

1064
1120

1588

78
05
17

20
65
78
00
66

98
03
82
78
49

1926

1999

2125.
2237,
.35
.63
.75

2472
2750
2810

2916,
3014.
.17

3171

3236.
.11
.16
.88
3687.

3256
3453
3522

.59
1935,
.23

11

52
53

g2
01

06

83

146
529
26
57
206
140
62
33
4392
20
52
42
35
61
291
64

57
68
54
50
73
69
47

43

141
42
43
30
43
37
48
30

49
48
49
45
65
64
43
40
48
40
39
27
43
33
34
25

215
214
246
188
334
305
145
126
168
118
121
52
93
80
80
43

.59 .a

.56 b

.64 " NET < CL
.19

.35

.15

.42

.41 NET < CL
.23

.49 NET < CL
.19

.94 a

.39 b NET < CL
.05

.11

.50

NNWNRHRERNRRANRWORR
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Counting Start.

ID.: Current Date

(kev)

NNWORRRPREPHNMNHRFROMO

DET10.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
480 126
1057 137
118 108
786 110
3320 145
869 102
1546 104
1243 104
122 69
1213 98
1186 106
74 60
870 81
529 68
26 54
57 50
4392 141
291 48

NEW NET
COUNTS

12-05-
12-05-

NEW UN-
CERTAINTY FLAG

82 NET «
72 NET <

61 NET <
61 NET <

94 09:54
94 13:00

CL

CL

CL

CL
CL

000127



GDR/PC Analytical Technologies, Inc Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY |
Sample ID: 94-11-164-17 LANL CS:94.20336-2
Sample Size 1.62e+002 gram Spectrum File GDR10.SPC
Sampling Start. .07-25-94 12:00 Counting Start. 12-05-94 09:54
Sampling Stop .07-25-94 12:00 Buildup Time. 0.00e+000 Hrs
Current Date. .12-05-94 13:00 Decay Time. 3.19e+003 Hrs
Efficiency File. . . . .DET1010.EFF Library File. -+ . . . .LANL.LIB
ID. .. 200 g sand/poly jar ID. . . .LANL Gamma Library
Eff.= 1/[9.88e-003*En"-2.71e+000 + 3.37e+001*En“6.626—001] 10-27-%94 10:59
Gamma Fraction Limit >= 75.00 % | Decay Limit <=. 8.000 Halflives
Library Energy Tolerance. 2.00
FINAL ACTIVITY REPORT-
Energy Conc +- 2.00=igma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Ce-137 661.65 6.04e-002 +-3.13e-002 2.64e+005 1 of 1
Am-241 59.54 -3.86e-002 +-7.31e-002 3.79e+006 NET
Ce-144 133.54 -3.99e-002 +-1.24e-001 6.82e+003 NET
Np-237 311.98 -1.47¢-002 +-2.93e-002 1.87e+010 NET
Ba-140 537.32 -4.12e+001 +-5.72e+001 3.07e+002 NET
Ru-106 621.84 -8.99e-002 +-2.09e-001 8.84e+003 NET
Co-60 1173.22 1.30e-004 +-2.1%e-002 4.62e+004 NET
Na-22 1274 .54 -4.95e-003 +-2.20e-002 2.28e+004 NET
Eu-152 1407.95 1.08e-001 +-9.81e-002 1.19e+005 NET
TOTAL 6.04e-002 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
€3.24 125.62 336 145 104 1507 0.95 7.141e-001
74 .91 148.94 1032 148 124 1585 1.07 1.6372+000
77.17 153 .46 1634 143 104 1450 1.06 2.480e+000
84.25 167.60 117 89 69 982 0.50 1.582e-001
87.25 173.60 312 102 78 1166 0.55 4.057e-001
92.84 184.78 815 150 106 1563 1.20 9.947e-001
185.92 370.80 594 125 85 894 1.22 6.606e-001
209.41 417.75 196 105 54 967 0.89 2.30l1le-001
238.66 476 .21 3181 157 78 710 1.11 3.988e+000
241.52 481.92 724 114 95 892 1.63 95.138e-001
270.19 539.22 246 90 78 675 1.04 3.308e-001
277.46 553.74 96 82 72 633 1.26 1.31l1le-001
295.24 589.28 819 115 79 571 1.25 (}O%fi?§§OO

»



300,
.14
.35
.98
.26
.71
.99
.32
609.
727,
767,
795.
.46
.65
.32

328
338
351
409
462
510
583

840
860
9211

964 .
969.
.55

1120

1238.
1377.
.00
.44
.98

1461
1588
1620

1729.
.78
.49

1764
1847

29

45
51
71
08

78
05

20
65

82

599

1020

2472

2750.
2916,
3171,
323s6.
3453.
3522.
3687.

.37
655,
675.
702.
817.
923.
.34
1ll64.
1217,
1452,
1533.
1587.
1678.
1718.
1819,
1926,
1935.
2237,
.35

01
41
65
09
88

82
00
81
0s
75
36
67
84
59
11
53

63
92
17
06
16
88
83

191
195
748
1437
68
128
325
1094
1051
279
74
145
65
130
812
146
507
206
140
62
4147
52
42
61
245
64

87
79
95
114
69
72
127
108
123
68
62
64
64
67
89
57
74
73
69
47
l4e
43
30
37
55
30

77
66
71
62
6l
63
73
64
76
56
56
58
59
61
54
49
48
65
64
43
48
39
27
33
34

25

601
539
563
465
452
442
490
413
578
312
315
255
3le
314
249
215
214
334
305
145
168
121

52

80

80

43

NNWHERNMBENPREFRENRRPRRERRERRBNEOCH R

.35
.57
.61
.34
.66
.06
.14
.41
.64
.76
.65
.59
.64
.66
.73
.59
.56
.35
.15
.42
.23
.19
.94
.05
.11
.50

WHNRENHENUOHANWRWEJNNGN H N NN

.736e-001
.941e-001
.152e+000
.270e+000
.174e-001
.416e-001
.526e-001
.395e+000
.368e+000
.074e-001
.933e-001
.883e-001
.811e-001
.674e-001
.386e+000
.455e-001
.551e+000
.952e-001
.03%e-001
.408e-001
.665e+001
.193e-001
.801e-001
.740e-001
.115e+000
.01%e-001
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Sample Size
Sampling Start.
Sampling Stop
Current Date.

1.74e+002 gram

.07-20-94 12:00
.07-20-94 12:00
.12-05-94 13:22

Spectrum File
Counting Start.
Live Time

Real Time

. GDRO3.8PC
12-05-94 10:11
10800 Sec
10842 Sec

Enerqgy (kev)= -0.41 +

FWHM (keV) =

0.76 +

Detector

0.021*En + 2.11e-004*En"2 +

#: 3

Where En = Sgrt (Energy in keV)

0.501*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"™3 12-05-94 09:47

0.00e+000*En"3 08-04-93 09:35

PK. ENERGY ADDRESS
# (keV) CHANNEL

1 63.18 126.97

2 74.74 150.04

3 76.96 154.49

4 84.16 168.85

5 87.16 174.85

6 92.58 185.67

7 98.57 197.63

8 112.67 225.79

9 128.96 258.32
10 143.82 287.98
11 163.87 328.01
12 185.77 371.74
13 209.29 418.70
14 238.62 477.28
15 241.58 483,18
16 270.32 540.58
17 277.49 554.88
18 295.23 590.31
19 300.10 600.02
20 328.07 655.87
21 338.39 676.49
22 351.90 703.46
23 409.75 818.98
24 463.30 925.88
25 511.05 1021.24
26 583.35 1165.60
27 6092.54 1217.88
28 661.92 1322.47
29 727.79 1454.00
30 767.13 1532.55
31 795.52 1589.24
32 861.10 1720.18
33 911.59 1820.99

PEAK SEARCH RESULTS

NET UN-
COUNTS CERTAINTY
549 105
469 105
818 112
74 96
123 93
1665 138
137 91
93 96
58 85
110 76
124 91
968 96
102 67
1656 103
353 82
115 65
72 55
452 69
97 57
57 53
248 61
785 80
22 49
82 47
376 60
535 61
563 64
141 45
47 43
74 43
56 38
-4 36
305 47

Search Start / End.
C.L. BKG

COUNTS COUNTS
83 955

86 923

85 296

82 976

76 963
101 1187
79 770

87 830

75 698

64 564

83 693

65 525

. 56 440
58 382

68 466

57 357

46 291

50 273

48 276

45 254

46 288

53 308

44 233

40 192

43 202

37 139

41 165

35 138

37 152

37 136

33 106

33 123

29 84

NET < CL

NET <« CL

o
o
Co

)
w
o w

NET < CL

000130

NET <« CL
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34
35
36
37
38
39
40
41
42
43
44
45
46

934
965
969

1001.
1120.
1238.
1378,
1401.
l461.
1509.
1607.
.46

1730

1765.

.53
.24
.35

24
65
46
27
94
41
92
04

19

1866.
1928.
.32

1936

1999,
.43

2238

2473.
.82

2752

2800.
.83

2918

3015.
3209.
3456.
3525.

80
11

99
66
09
68
61

04
39

42
67
223
76
117
66
24
13
1216
21

26
90

29

35

‘46

35
40
36
25
23
73
19
15
19
27

24
30
34
28
32
31
22
22
21
15
13
15
18

62
76
89
83
94
75
44
37
37
22
16
20
26

.48
.40
.04
.42
.56
.70
.79
.37 NET < CL
.06

.92

oo

.93
.63

NRPORNRREPNRRNDREW
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Counting Start.
Current Date

12-05-594 10:11
12-05-94 13:22

Sample ID
Bkg File
ID.:
ENERGY
PK# (kev)
1 63.18
6 92.58
12 185.77
14 238.62
22 351.90
25 511.05
26 583.35
27 609.54
33 911.59
42 1461.41
46 1765.19

NEW NET
COUNTS

NEW UN-
CERTAINTY FLAG

NNVRPRPRRNRRPSO

DETO03.BKG

MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
549 105
1665 138
968 96
1656 103
785 80
376 60
535 61
563 64
305 47
1216 73
20 27

1000132
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Sample Size . . . . . 1.74e+002 gram Spectrum File . . . . . . . . GDR03.SPC
Sampling Start. . . . .07-20-94 12:00 Counting Start. . . . . 12-05-94 10:11
Sampling Stop . . . . .07-20-94 12:00 Buildup Time. . . . . . . 0.00e+000 Hres
Current Date. . . . . .12-05-94 13:22 Decay Time. . . . . . . . 3.31e+003 Hrs
Efficiency File. . . . . .DET0310.EFF | Library File. « +« +« + . . .LANL.LIB
ID. . . . . . . . 200 gsand/poly jar | ID. . . . . . . . . .LANL Gamma Library
Eff.= 1/[3.57e-003*En"-3.47e+000 + 9.25e+001*En"8.15e-001] 08-08-94 09:21
Gamma Fraction Limit »>= . . . 75.00 % | Decay Limit <=. . . . 8.000 Halflives
Library Energy Tolerance. . . 2.00

FINAL ACTIVITY REPORT:

Enerqgy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Cs-137 661.65 1.58e-001 +-5.08e-002 2.64e+005 1 of 1
Na-22 - 1274 .54 3.25%e-002 +-3.09e-002 2.28e+004 1 of 1
Am-24] 59.54 -1.18e-002 +-1.62e-001 3.79e+006 NET
Ce-144 133.54 -6.64e-002 +-1.80e-001 6.82e+003 NET
Np-237 311.98 3.51e-002 +-4.30e-002 1.87e+010 NET
Ba-140 537.32 5.10e+001 +-8.02e+001 3.07e+002 NET
Ru-106 621.84 -1.08e-001 +-3.30e-001 8.84e+003 NET
Co-60 1173.22 -2.57e-002 +-3.53e-002 4.62e+004 NET
Eu-152 1407.95 6.20e-002 +-1.38e-001 1.19e+005 NET
TOTAL: 1.91e-001 pCi/gram

UNKNOWN PEAKS

Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
63.18 126.97 515 110 83 955 0.93 2.970e+000
74 .74 150.04 469 105 86 923 0.99 1.756e+000
76.96 154.49 818 112 85 996 1.11 2.871e+000
87.16 174.85 123 93 76 963 0.68 3.39%e-001
92.58 185.67 1573 143 101 1187 1.27 3.963e+000
98.57 197.63 137 91 79 770 1.27 3.183e-001
112.67 225.79 93 96 87 830 0.75 1.94%e-001
143.82 287.98 110 76 64 564 0.76 2.245e-001
163.87 328.01 124 91 83 693 1.31 2.650e-001
185.77 371.74 906 103 65 525 1.21 2.071e+000
209.29 418.70 102 67 56 440 0.98 2.518e-001
238.62 477.28 1601 108 58 382 1.05 4.339%9e+000
241.58 483,18 353 82 68 466 1.60 92.652e-001

000133 '\(



270.32
277.49
295,23
300.10
328.07
338.39
351.90
463.30
511.05
583.35
609.54
727.79
767.13
795.52
911.59
934.53
965.24
969.35
1001.24
1120.65
1238.4¢6
1378.27
1l461.41
1509.92
1730.46
1765.19

540,
.88

554

590,
600.
655.
676.
.46

925.
1021.
.60

703

1165

1217.
.00
.55

1454
1532

1589.
1820.
.80
1928.
1936.
1999.
.43

1866

2238

2473,
.82
.83

2752
2918

3015,
.04
.39

3456
3525

58
31
02
87
49

88
24

88
24
99
11
32
99

66

68

115
72
452
97
57
248
754
82
108
499
530
47
74
56
292
42
67
223
76
117
66
24
1171
21
26
82

65
55
69
57
53
61
85
47
73
67
73
43
43
38
50
29
35
46
35
40
36
25
75
i9
19
29

57
46
50
48
45
46
53
40
43
37
41
37
37
33
29
24
30
34
28
32
31
22
21
15
15
18

357
291
273
276
254
288
308
192
202
139
165
152
136
106
84
62
76
89
83
94
75
44
37
22
20
26

NFPFHEFNMNENMNFPHEHNMFEFWHREFNNOMHENHRNOO H

.22
.38
.15
.13
.83
.98
.20
.26
.11
.66
.70
.89
.10
.15
.59
.48
.40
.04
.42
.56
.70
.79
.06
.92
.93
.63

HWNRNORORFUIWNWUOWWODGM WO R W W

.435e-001
.19%e-~-001
.442e+000
.125e-001
.95%9e-001
.814e-001
.7€64e+000
.754e-001
.371e-001
.753e+000
.032e+000
.129e-001
.129e-001
.956e-001
.316e+000
.431e-001
.557e-001
.864e+000
.518e-001
.100e+000
.763e-001
.652e-001
.367e+001
.516e-001
.544e-001
.121e+000

000134




Sample ID 94-11-164-19 LANL CS:94.20344-2

Sample Size . . . . . 1.61e+002 gram | Spectrum File . . . . . . . . GDR12.SPC
Sampling Start. . . . .07-19-94 12:00 Counting Start. . . . . 12-05-94 11:24
Sampling Stop . . . . .07-19-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-05-94 14:28 Real Time . . . . . . . . . 11881 Sec

Detector #: 12

Energy(keV)= 0.67 + 0.499*%*Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-05-94 10:39
FWHM(keV) = 0.54 + 0.021*En + 3.02e-004*En”"2 + 0.00e+000*En"3 07-13-94 16:35
Where En = Sqgrt (Energy in keV)
Sengitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 30 / 4000
Sigma Multiplier. . . . . . . . 2.00
PEAK SEARCH RESULTS
PK. ENERGY ADDRESS NET UN-~ C.L. BKG FWHM
# (keV) CHANNET, COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 74.77 148.38 321 86 66 707 0.63 a
2 77.09 153,02 543 21 65 762 0.73 b
3 87.06 172.99 =57 93 80 1016 0.49 NET <« CL
4 92.68 184.25 615 108 85 989 1.01
5 129.07 257.09 106 65 51 479 1.09
6 185.79 370.67 548 ' 84 62 527 1.05
7 209.44 418.03 151 79 68 . 572 1.03
8 238.69 476.59 1750 108 63 422 1.0 a
9 241.62 482.45 384 81 65 461 1.38 b
10 270.31 539.91 139 €5 54 362 1.86
11 295.32 589,97 495 67 43 287 1.00
12 328.32 656.06 63 68 62 391 1.03
13 338.42 676.28 256 62 46 297 0.90
14 352.00 703.47 880 80 . 49 291 1.29
15 409.39 818.37 39 60 55 308 0.65 NET < CL
16 463.12 925.96 85 53 46 233 0.91
17 510.88 1021.58 463 67 47 245 1.96
18 583.20 1166.38 529 : 65 43 203 1.32
19 609.30 1218.64 633 67 40 185 1.34
20 661.60 1323.37 443 61 40 ' 180 1.32
21 727.52 1455.37 123 43 34 128 1.40
22 767.75 1535.92 72 43 37 141 2.22
23 795.29 1591.04 43 38 33 120 0.88
24 835.37 1671.30 33 39 35 123 1.79 NET « CL
25 860.54 1721.70 70 39 33 108 1.21
26 911.32 1823.37 335 52 35 113 1.49
27 934.65 1870.08 11 38 35 121 0.43 NET <« CL
28 964.86 1930.57 58 43 39 126 1.47 a
29 968.95 1938.77 184 42 30 100 1.34 b
30 1001.40 2003.73 49 40 36 120 1.80
31 1120.46 2242.12 132 44 35 121 1.55
32 1238.02 2477.51 52 45 40 150 0.96
33 1282.38 2566.33 10 32 29 80 0.89 NET « CL
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. . DET12.BKG
. MCA READ

Counting Start.
Current Date

12-05-94 11:24
12-05-94 14:28

Sample ID
Bkg File:
ID.:.
ENERGY
PK# (kev)
4 92.68
6 185.79
8 238.69
11 295.32
14 352.00
17 510.88
18 583.20
19 609.30
26 911.32
31 1120.45
36 1461.01
38 1729.88
39 1764.68

PHHERPRHERBERRHR SRS

OLD UN-

NEW UN-
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GDR/PC ‘Analytical Technologies, Inc Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY
Sample ID: 94-11-164-19 LANL CS:94.20344-2
Sample Size . . 1.61e+002 gram | Spectrum File GDR12.SPC
Sampling Start. .07-19-94 12:00 Counting Start. 12-05-94 11:24
Sampling Stop .07-19-94 12:00 Buildup Time. . 0.00e+000 Hrs
Current Date. .12-05-94 14:28 Decay Time. . 3.34e+003 Hrs
Efficiency File. - . .DET1210.EFF Library File. -+« . . . JLANL.1ib
ID. R 200 g sand/poly jar | ID. . . .LANL Gamma Library
Eff.= 1/[1.4064003*En“—3.94e+000 + 7.35e+4001*En"7.77e-001] 10-31-%4 13:59
Gamma Fraction Limit >= . 75.00 % | Decay Limit <= 8.000 Halflives
Library Energy. Tolerance. 2.00
FINAL ACTIVITY REPORT-
Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Cs-137 661.65 4.35e-001 +-5.97e-002 2.64e+005 1l of 1
Am-241 59.54 ~3.11e-002 +-1.92e-001 3.79e+006 NET
Ce-144 133.54 -3.90e-002 +-1.43e-001 6.82e+003 NET
Np-237 311.98 -2.29e~-002 +-3.58e-002 1.87e+010 NET
Ba-140 537.32 2.27e+001 +-7.16e+001 3.07e+002 NET
Ru-106 621.84 1.48e-001 +-2.74e-001 8.84e+003 NET
Co-60 1173.22 -2.72e-003 +-2.98e-002 4.62e+004 NET
Na-22 1274 .54 ~1.60e-002 +-3.10e-002 2.28e+004 NET
Eu-~-152 1407.95 9.79e-002 +-1.22e-001 1.19e+005 NET
TOTAL 4.35e-001 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
74.77 148.38 321 86 66 707 0.63 1.435e+4000
77.09 153.02 543 91 65 762 0.73 2.221e+000
92.68 184.25 528 1le 85 989 1.01 1.372e+000
129.07 257.09 106 65 51 479 1.09 1.910e-001
185.79 370.67 458 93 62 527 1.05 8.893e-001
209.44 418.03 151 79 68 572 1.03 3.135e-001
238.69 476.59 1703 114 63 422 1.01 3.873e+000
241 .62 482 .45 384 81 65 461 1.38 8.814e-001
270.31 539.91 139 65 54 362 1.86 3.445e-001
295.32 589.97 475 73 43 287 1.00 1.261e+000
328.32 656.06 63 68 62 391 1.03 1.798e-001
338.42 676.28 256 62 46 297 0.90 7.526e-001
352.00 703.47 821 86 49 291 1.29 2.4%0e+000
00013
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1218,
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58
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49
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18

115

53
80
70
73
43
43
38
39
55
43
42
40
46
45
28
97
21
29

46
47
43
40
34
37
33
33
35
39
30
36
35
40
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20
13
13

233
245
203
195
128
141
120
108
113
126
100
120
121
150

50

35

17

14
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.91

3.172e-001
.96 4.932e-001
.32 2.171e+000
.34 2.,701e+000
.40 6.523e-001
.22 3.983e-001
.88 2.450e-001
.21 4.230e-001
.49 1.993e+000
.47 3.86%e-001
.34 1.222e+000
.80 3.339%9e-001
.55 9.071e-001
.96 4.178e-~001
.90 3.668e-001
.79 1.864e+001
.41 1.823e-001
.88 1.215e+000
20139




Sample Size . . . . . 2.01e+002 gram | Spectrum File . . . . . . . . GDR04 .SPC

Sampling Start. . . . .11-30-94 12:00 Counting Start. . . . . 12-05-94 10:04
Sampling Stop . . . . .11-30-94 12:00 Live Time . . . . . . . . . 10800 Sec
Current Date. . . . . .12-05-94 13:15 Real Time . . . . . . . ., . 10848 Sec

Detector #: 4
Energy(kev)= 0.45 + 0.500*Ch + 0.00e+000*Ch™"2 + 0.00e+000*Ch"3 12-05-94 09:20

FWHM (keV) = 0.72 + O0.010*En + 4.92e-004*En"2 + 0.00e+000%*En"3 11-08-94 15:17
Where En = Sqgrt (Energy in keV)

Sensitivity . . . . . . . . . . 0.20 Search Start / End. . . . . 30 / 4000

Sigma Multiplier. . . . . . . . 2.00

PEAK SEARCH RESULTS

PK. ENERGY ADDRESS NET UN- C.L. - BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 74.82 148.62 42 31 22 108 0.46 a
2 77.20 153.38 48 42 34 183 0.96 b
3 92.55 184.06 83 41 32 158 1.31
4 117.30 233.53 24 34 27 119 0.63 NET < CL
5 185.57 369.94 62 49 43 202 1.13
6 238.65 476.01 46 47 41 204 0.52
7 295.43 589.48 60 39 32 129 0.81
8 352.11 702.75 78 37 29 104 1.09.
9 511.04 1020.36 203 45 33 110 2.87
10 558.88 1115.94 26 28 24 62 1.26
11 583.61 1165.36 34 28 24 6l 0.94
12 609.52 1217.15 24 34 26 75 1.9%6
13 803.49 1604.76 22 23 19 44 1.64
14 911.55 1820.70 22 17 ¢ 13 20 1.72
15 1461.18 2919.07 25 20 17 26 4.07
16 1559.60 3115.74 7 9 7 4 2.06
000140




Counting Start.
Current Date

12-05-94 10:04
12-05-94 13:15

(keVv)

NEW UN-

15

BPHRRORNE

DET04 .BKG
MCA READ
OLD NET OLD UN-
COUNTS CERTAINTY
83 41
62 49
46 47
78 37
203 45
26 28
34 28
94 34
22 23
22 17
25 20

000147




2.01e+002 gram
.11-30-94 12:00
.11-30-94 12:00
.12-05-94 13:15

Spectrum File
Counting Start.
Buildup Time.
Decay Time.

Sample Size
Sampling Start.
Sampling Stop
Current Date.

. - . . .DET0410.EFF
ID. . . . . . . . . .200g Geometry 10 ID.

75.00 %
2.00

Gamma Fraction Limit »>=
Library Energy Tolerance.

| Decay Limit <=.

FINAL ACTIVITY REPORT-

GDRO4.SPC
12-05-94 10:04
0.00e+000 Hrs
1.18e+002 Hrs

. - . . .LANLdl.1lib
.LANL Gamma Library

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (kev) (pCi/gram ) (hrs) Found
Am-241 59.54 <« 5.69e-002 3.7%e+006 LTL
Ce-144 133.54 <« 4.48e-002 6.82e+003 LTL
Np-237 311.98 < 1.50e-002 1.87e+010 LTL
Ba-140 537.32 <« 1.04e-001 3.07e+002 LTL
Ru-106 621.84 < 1.64e-001 8.84e+003 LTL
Cs-137 661.65 <« 9.95e-003 2.64e+005 LTL
Co-60 1173.22 < 1.9%6e-002 4.62e+004 LTL
Na-22 1274.54 <« 1.51le-002 2.28e+004 LTL
Eu-152 1407.95 <« 4.76e-002 1.1%e+005 LTL
TOTAL 0.00e+000 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
74.82 148.62 42 31 22 108 0.46 1.610e-001
77.20 153 .38 48 42 34 183 0.%6 1.707e-001
295.43 5895.48 60 39 32 129 0.81 1.662e-001
352.11 702.75 52 46 29 104 1.09 1.648e-001
609.52 1217.15 72 43 26 75 1.96 3.692e-001
1559.60 3115.74 7 9 7 4 2.06 8.146e-002

000142



Sample Size
Sampling Start.

Sampling Stop
Current Date.

FWHM (keV)

0.77 +

2.00e+002 gram | Spectrum File

.04-01-94 10:00 Counting Start.
.04-01-94 10:00 Live Time
.12-05-94 10:48 Real Time

Detector #:

6

. GDRO6&.8SPC
12-05-94 10:07
1800 8Sec

1882 Sec

0.300*%Ch + 0.00e+000*Ch"2 + 0.00e+000*Ch"3 12-05-94 09:20

0.020*En + 2.23e-004*En"2 + 0.00e+000*En"3 08-26-93 (09:16
Where En = Sqrt(Energy in keV)

PK. ENERGY ADDRESS
CHANNEL

(keVv)

PEAK SEARCH RESULTS

NET UN-
COUNTS CERTAINTY
31190 494
85967 695
41558 499
5631 314
27627 426
479 270
1020 257
3608 249
21582 351
545 174
36317 424
434 164
20412 336
36013 401
707 179
32488 372
12242 229

BKG FWHM
COUNTS (keV) FLAG
13740 0.99
13836 0.98
8861 1.01
7581 1.08
7131 1.14
6647 0.82
5817 1.33
4733 1.23.
3680 1.28
2802 1.73
3012 1.48
2226 2.38
2765 1.72
1386 1.86
1203 4.09 a
570 1.94 b
243 2.25
000143




BACKGROUND SUBTRACT RESULTS
Sample ID 94-11-164-S1 LANL CS:LCS
Bkg File: . . . . . . . . . DET06.BKG Counting Start. . . . . 12-05-94 10:07
ID.: . MCA READ Current Date . . . . . 12-05-94 10:49
ENERGY FWHM OLD NET OLD UN- NEW NET NEW UN-

PK# (keVv) (kev) COUNTS CERTAINTY COUNTS CERTAINTY FLAG

6 238.29 0.82 479 270 _ 479 270

10 510.66 1.73 545 174 504 174

000144
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Analytical Technologies, Inc Fort Collins, CO Ver. 6.02a
NUCLIDE ACTIVITY SUMMARY
2.00e+002 gram | Spectrum File GDRO6 . SPC

Sample Size

Sampling Star
Sampling Stop
Current Date.

Efficiency Fi
ID.

t.

le.

.04-01-94 10:00
.04-01-94 10:00
.12-05-94 10:49

.DET0610.EFF

.éoég.sand/poly jar

12-05-94 10:07
0.00e+000 Hrs
5.95e+003 Hrs

Counting Start.
Buildup Time.
Decay Time.

Library File. . . . .analytic.lib
ID.

. ATI Cross Checks Analysis Library

=
'—h
h
Il

Gamma Fraction Limit ==
Library Energy.Tolerance.

Energy Conc +- 2.00sigma Halflife Peaks
Nuclide (keV) (pCi/gram ) (hrs) Found
Am-241 59.54 4.89e+002 +-7.74e+000 3.7%e+006 1 of 1
Ccd-109 88.03 7.47e+003 +-6.04e+001 1.11e+004 1 of 1
Co-57 Average: 1.52e+002 +-1.78e+000 6.50e+003 2 of 2
122.06 1.51e+002 +-1.82e+000
136.48 1.64e+002 +-9.12e+000
Ce-139 165.85 2.07e+002 +-3.19e+000 3.30e+003 1 of 1
Sn-113 381.69 4.71e+002 +-7.66e+000 2.76e+003 1 of 1
Cs-137 661.65 1.99e+002 +-2.32e+000 2.64e+005 1 of 1
Y-88 Average: 6.85e+002 +-8.46e+000 2.56e+003 2 of 2
898.02 6.83e+002 +-1.12e+001
1836.01 6.88e+002 +-1.29e+001
Co-60 Average: 3.05e+002 +-2.43e+000 4.62e+004 2 of 2
1173.22 3.05e+002 +-3.39e+000
1332.49 3.05e+002 +-3.49e+000
TOTAL 9.97e+003 pCi/gram
UNKNOWN PEAKS
Energy Centroid Net Un- C.L. Bkg. FWHM Net
(keV) Channel Counts Certainty Counts Counts (keV) Gamma/sec
238.29 473.63 479 270 245 6647 0.82 7.671e+000
255.14 507.35 1020 257 229 5817 1.33 1.718e+001
279.19 555.47 3608 249 196 4733 1.23 6.503e+001
510.66 1018.72 504 174 151 2802 1.73 1.470e+001
813.88 1625.57 434 164 149 2226 2.38 1.848e+001
1325,54 2649.58 707 179 182 1203 4.09 4.471e+001

FINAL ACTIVITY REPORT-

000145



ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 6
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There are no Quality Assurance Summary Reports
included in this data package.
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' GAMMA SPEC ANALYSIS WORKSHEET

rep Analysl____ /44 . .
reparation Dale and Time__{{/3n/ky /430 ' ’ Dala Filename ZDﬁ\ / .
,OP Used _ Counl Date E,\P\,u,\\b\\ ity m.a...
| o
_ Sample . Counl f
\Ti Clienl Sample Sample |Allquol Det. !Geom:| Dur [Counl Spec o
Norkorder Number sample ID DaleTime  |Malrix__1(9) or (L) Remarks 0 No (min) _|Time__|Rev
MLl - 01|94, 185483 2hifer (56l /905 | basta\iv | TRARCAIET N
o1 9 pss)-3 | Thaly |\ V625 3 | |
63 0y J8557-3__| 8/3fes | | |i55.0 2.\7 4
04 9. 18560-3 Rﬁ\ﬁ 1918 4 .
|05 9. 18561-3 /38.3 \’ REE A
\_ 0o 94, 20311 -2 ﬂ\%\ 170.5 | z o | 222
\ o 9. Ap312-2 éiﬂ U 1/55.1 | /nfet_sek Bt FER __
0§ 9 20313-2 V1 8b.5 | st 9 11
0 9, 20314-2 7@g )72.7 | tlaohs i
1o %, 203152 123.3 | blantel il f
[ W, 2031-2 | Ll 185.4 (1. R
B 9%, 20390-2 | 7/adlsd 157.1 QBT | | e |3 :
13 94 :303a1-2 | Joalw | | 1158.0 , L[4 $
I 0203332 | 24/ [S5,b 2 PR
B 0 20323-3 | osf i78.3 " < \
I 4, 20334-1 | 7/8/5 6.4 9 ,
17 0J 1p336-2 | oy 1 d 1 16).b o | ¥ |V v
Balance No. _\. ._H,N Dusfssm& 9_) Mm_n_"”ﬂ_wcm_w_ﬁ“_ ” : D%M__wm.\wmntrbwd\
. ﬂvnum NW:GOdu Reviewed by _)\A Date /L 17-%7
917006

A1 700FC4 {32304) *
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. Cornk . i Qg0 413005
GAMMA SPEC ANALYSIS WORKSHEET

>rep Analyst__ JlC

>reparation Date and .zam!m.h\.&.\ﬁ /530 . : Data Fllename 2@\
30P Used _ : Counl Date __y1-g -°1.°
[
_ Sample Count w
ATI Clienl : Sample Sample |Aliquot Del. |Geom | Dur [Counl {Spec o
Norkorder Number Sample D Dale/Time __Malrix_ |(g) or (L) {Remarks No. No (min} A_Bn Revy o>
HU-LoY =18 . |94, 0337-1 |wzloglat | 5ol 174, 2\ 7/20/69 Spmel 3 166 | %2 |eswl £ | =
19 199, 20399-2 | /sy | L | bl AR
Z9~t1-14-D] Dot 62 om?w_\?x s |7ss6 4 1 a (yo |23%
I DA 1D up oF 12 St | [ 153 1 1 1 lheso
H-To 7
[ 81 Rk e | | (o L, 4 N Aw
V' o licg vl TV |aco “Je I |2 [
o
¢ l\\\\.\
\\\
. n Gl I A— :
%\\T
....- \l\ 1
i— |
. Relinquished by _2¢¢c  Dale _y/4/94
Jalance No. Nm Received by Dale
Revlewed by Date

sl FRM T0O5C4 {32304} . w H q O O 'N




SRR

SAMPLE CONDITION FORM

METIIOD m?q __MATRX Soi}l . ExnoatE apfey TECH  MHEC
L [} i
- A . M

WORK ORDER # SAMPLE # |SAMPLE CONDITION SAMPLE ODOR
QL.:._TL- D1t Fine soil < rocke
_ 1— 03
| D3
oY
(i<
06
07 . fﬁ\?o._..n
08
09 v
i |
\ 2
13 ._ s\ ract
! .
15
| [
v : . /
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SAMPLE CONDITION FORM

(o S.r Vi :m% ..Dc n~ Q\ N QQ@

|meThon m M\twn

MATRIX

Tech AL

Sl EXT.DATE _{1/30/94.
WORK ORDER # SAMPLE # |SAMPLE CONDITION SAMPLE ODOR
QQ\\ \mn\ d \h \ﬂ..:.u :mp; w/ .:,:.T‘ |
k\ /9 Pwr__vm n&.__ wf .‘ET.
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) ' IF t e btd U o
: Analytics, Inc. o
1380 Seabourd Industrial Boulevard -
AM_LYT’ICS ’ : Atlanta, Ceorgia 30318

404 3528677

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

48183B-307
200 Grams Sand in Tall Wide Mouth Poly Jar

This standard radionuclide source.was prepared using aliquots mea-
sured gravimetrically from master radionuclide solution sources..
The Am-241 was calibrated by 4 pi alpha liquid scintillation count=-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
gexrmanium gamma spectrometer system. At the time of calibration no
tnterfering gamma-ray emitting impurities were detected. The gamma-~
ray emission rates for the most intense gamma-ray lines are given.
Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: Apizéé?z 1994. ¥2:00 EST
Source prepared by: r‘ZQLZ ﬁZéZ/Zhu)

E. W. Belvin, Production Manager

TOTAL
GAMMA-RAY GAMMA-RAYS . UNCERTAINTY
ISOTOPE ENERGY HALF-LIFE =  PER SECOND .
Am-241 59.5 432 Y 1331 5.0
Cd~109 88 462.6 d 1956 4.7
Co-57 122 271.7 d 993.9 4.4
Ce-139 166. 137.64 d 1241 4.5
Hg-203 279 46.60 d 2682 4.8
Sn-113 392 115.08 d 2188 4.9
Cs-137 662 30.0 Yy . 1290 4.7
Y-88 898 106.61 d 4974 4.6
Co-60 1173 5.2714 y 2313 4.7
Co-60 1332 5.2714 vy 2314 4.7
Y-88 1836 106.61 d 5231 4.7

This standard will expire one year after the calibration date.
P O NUMBER 40514, Item 2 : , o

Q A APPROVED X)/? /ﬁ?:é:Lh\ S5y
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g 59-/)-14 %
Los Alamos |

NATIONAL LABORATORY

October 12, 1954

Steve Fry

ATI

225 Commerce Drive

Fort Collins, CO 80524

Dear Steve ;

Please analyze the enclosed samples according to the schedule
below. These samples are on Request Number: 19509

WE WILL SHIP THESE SAMPLES ONE MONTH FROM TODAY (11/12/94)
UNLESS NOTIFIED BY YOU THAT WE CAN SHIP EARLIER.

Cost Center: 4609 Program Fund Code: M78B
, MATRIX DATE
ANALYTES . SAMPLE-CUT CODE COLLECTED
GSCAN, U . vl 94.18548-3 8 21-JUL-94
0294,18551-3 8 15-JUL-94
€394.18557-3 8 03-AUG-94
©/94.18560-3 S 25-JUL-94¢
©394.18561-3 S 25-JUL-94
& 94.20311-2 S 06 -JUL-94
€794.20312-2 8 20-JUL-94
£994.20313-2 S 15-JUL-94
24 94.20314-2 .S . 30-JUN-94
(€ 94.20315-2 S 28-JUN-94
il 94 .20316-2 8 30-JUN-94
12 94,.20320-2 8 24 -JUL-94
t? 94.20321-2 8§ 27-JUL-94
r¥ 94 _.20322-2 S 25-JUL-94
79 94.20323-2 8§ 28-JUL-94
1t 94.20324-2 8 08-JUL-94
17 94.20336-2 S 25-JUL-94
/¥ 94.20337-2 S 20-JUL-94
:§ 94.20344-2 S 19-JUL-94
U 20 94.18555-3 § 27-JUL-94
21 94.20317-2 S 28 -JUN-94
22 94.20318-2 S 28 -JUN-94
23 94.20319-2 § 27-JUL-94
2¢/94.20325-2 8 28-JUL-94
7594.20326-2 8 28-JUL-94
26 94,20327-2 8 27-JUL~94
2794.20328-2 S 27-JUL-94
2%94.20329-2 §  18-JUL-94
2% 94.20330-2 S 18-JUL-94
32 94.20331-2 8 18-JUL-94
3) 94.20332-2 8 14-JUL-94

An Equal Opportunity Employer/Operated by the University of California
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Cost Center: 4609

Program Fund Code: M78B

G441 7% 9

MATRIX DATE

ANALYTES SAMPLE-CUT CODE COLLECTED
U 3,94.20333-2 "8 18-J0UL-64
3294.20334-2 S8  14-JUL-94
?294.20335—2 S 14-JUL-94
75 94.25969-1 8  31-AUG-94
36 94.25970-1 S 31-AUG-94
37 94.25971-1 S  31-AUG-94

SAMPLES ARE INCLUSIVE !

SINCERELY,

é;aurel L. Shastri

File (2)
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L0S ALAMOS

Los Alamos National Laboratory

Los Alamos, New Mexico 87545

EM-9 CHAIN OF CUSTODY DOCUMENT

7‘-7"// /

NBR: 15653

w

/

Request: 19509 Desc: SAKE TA-15 -- RADIOCHEMISTRY TO ATI
Sample Cut Type Size Comments

)] 94.18548 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
)A841.18551 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
0 94,18555 3 POLYETHYLENE 125 ML TOTAL U

3 94.18557 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY@ITOTAL_U
)994.18560 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
594 .18561 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL f
£ 94.20311 é POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
j794.20312 2 POLYETHYLENE 500 ML GAMMA'SPECTROSCOPY, TOTAL U
38’94.20313 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
f7’94.20314 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
> 94.,20315 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
!7 94,20316 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY? TOTAL U
1/ 94.20317 2 POLYETHYLENE 125 ML TOTAL U

_794.20318 2 POLYETHYLENE 125 ML TOTAL LS

} 94.20319 2 POLYETHYLENE 125 ML TOTAL U

2 81.20320 2 POLYETHYLENE 500 ML . GAMMA SCECTROSCOPY, TOTAL U
'3 94,20321 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
]?94.20322 2 POLYETHYLENE 300 ML GAMMA SCECTROSCOPY, TOTAL U
" 94,20323 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
[u94.20324 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U

Relinquished By(Pri ame & Sign) Da Time Received By(P}int Name & Sign)
&:m ///;7‘ t-3g Fep £ x
chz_Jgii __gﬁgé?:22§5__ 7 A
Received for Disposal By(Print Name and Sign) Remarks

Los Alamos National Laboratory

000158




LOS ALAMOS

Los Alamos National Laboratory

R

]

EM~9 CHAIN OF CUSTODY DOCUMENT

Los Al&mos, New Mexico 87545 NBR: 15654
Request: 19509 Desc: SAK TA-15 -- RADiOCHEMISTRY TO ATI
Sample Cut Tvpe Size | Comments
¢794.20325 2 POLYETHYLENE 125 ML TOTAL U
2794.20326 2 POLYETHYLENE 125 ML TOTAL U
207 94.20327 2 POLYETHYLENE 125 ML TOTAL U
7794.20328 2 POLYETHYLENE 125 ML TOTAL U
19 94.20329 2 POLYETHYLENE 125 ML TOTAL U
29 94.20330 2 POLYETHYLENE 125 ML TOTAL U
;0 94.20331 :2 POLYETHYLENE 125 ML TOTAL U
;/94.20332 2 POLYETHYLENE 125 ML 'TOTAL.U
32.94.20333 2 POLYETHYLENE 125 ML -TOTAL U
;394.20334 2 POLYETHYLENE 125 ML TOTAL U
54 94.20335 2 POLYETHYLENE 125 ML TOTAL U
7 94.20336 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
[3’9{.20337 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
F?94.20344 2 POLYETHYLENE 500 ML GAMMA SQECTROSCO?Y, TOTAL U
25 94,25969 1 POLYETHYLENE 60 ML TOTAL U
Eb 94.25870 1 POL%ETHYLENE 60 ML . TOTAL U
}794.25971 1 POLYETHYLENE 60 ML TOTAL U
Relinquished By(Print Name & Sign) Dat Time Received By{(Print Name & Sign)
| G de Ge, _ 93 FeD £y

/Aﬂﬁ#y 94@;.ﬁ4kéLéQ&uﬁzﬁLqéL_ngﬁuﬁéZEE___

- £

Received for Disposal Byv(Print Name and Sign)

Remarks

Los Alamecs National Laboratory
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Library file: lanl.lib

ID.: LANL Gamma Library

Isotope Halflife

Name (S/M/H/D/Y)
Na-22 2.6020e+000
Co-60 5.2710e+000

Ru-106 3.6820e+002

Y
Y
D
.0170e+001 Y
D
D
Y

Cs-137 3

Ba-140 1.278%e+001
Ce-144 2.8430e+002
Eu-152 1.3600e+001

Np-237 2.1400e+006 Y

Am-241 4.3220e+002 Y

None
(uCi/ml)

0.0e+000
0.0e+000

0.0e+000

0.0e+000
0.0e+000

0.0e+000

0.0e+000

0.0e+000

0.0e+000

PFPRWNHFAWNHHNRHENRENDR S

Gamma

Fraction

CO0O0O0OO00000OOO00OOKr MO

Calc

Subt

Type Cntrb Cntrdb

;
222222222222 283822=
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/95 09

éAnolyﬁcalTechnologies,lnc.

. QUALITY ASSURANCE
DATA REVIEW

Date: 12 —/5- 7% .
ATI Workorder: 94~ /] — /£ ¢4 Analysis: UFPH ( / )

The data contained in the following report have been reviewed and approved by the
personnel listed belew:

B. prros 7;/

« 7 - - N
Radiochemistry Instrumentation/Reporting

St N

Radiochemistry Preparation

CERTIFICATION

Analytical Technologies. Inc. certifies that the analyses reported hersin are true, complete,
anc correct within the mits of the methods emploved.

ATIFM 145FCO (5/19/94)
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RADIOCHEMISTRY DATA PACKAGE CONTENTS CHECKLIST

ANALYTICAL TECHNOLOGIES, INC.

TOTAL URANIUM ANALYSIS DATA PACKAGE

ITEM
Sample Results
Quality Assurance Sample Results

Instrument Raw Data, including
Current Calibration Data

Standards Documentation

- Calibration Verification Data

DATA PACKAGE LOCATION (SECTION)

Section 2

Section 3

Section 5
Section 8

Section 10

-
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Narratlve Comments for LANL Request Number 19509
(ATI Work Order 94-11-164)
Total Uranium in Water by Kinetic Phosphorescence Analysis
12/19/94

Samples under Request Number 19509 (ATI Work Order 94-11-164) were received on 11/15/94
and scheduled for several analyses including total uranium by KPA, which was completed
12/14/94,

The samples were prepared under ATI SOP721FC3 and ATI SOP741FC3 (under revision), and
analyzed under ATI SOP 747FC1.

During the sample digestion process, a portion of 94.25971-1 (ATLID# 94-11-164-37) was
spilled (see QASS). The estimated loss was 3 or 4 milliliters out of a total of 29 milliliters.
Assuming the loss was 4 ml, this represents 13.8% of the sample. The uranium concentration, as
determined by the KPA instrument , wasﬂ:aeﬂoremeasedbyus%andihlsadjustedamm
wasplaoedmthcﬁnalreport.

An additional four aliquots of sample 94.25971-1 were prepped at a later date. The DER for the
two outlying samples of this set of four was determined to be 0.41. The original sample results +
the 13.8% adjustment falls within the outlying numbers. The raw data and benchsheets associated
with the additional four aliquots are included in this package.

All daily instrument quality control checks were passed for the analysis system used for these
analyses and the accompanying quality control analyses.
RepmwdsamphabﬁviﬁmmNETacﬁviﬁes;mﬂis,meyhawnmbemmmatedmcmmred

based on an a priori detection limit. Sample results should be compared to the appropriate blank
fordetermmatwnofnetachwty

& prrastet”

Bahman Pirastch
Radiochemistry Analyst
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TOTAL URANIUN ANALYSIS RESULTS SUMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Los Alamos Natl Lab/CST-9 Date Analyzed :

Client Project ID: 19509 Sample Matrix :

‘Lab Sample ID Series: 94-11-164

07/21/94

12/07/94

So1l

Total Uranium
Client Sample ID Lab Sample ID (ug/qg )
94.18548-3 11-164-01 47.5 * 6.5
94.18551~-3 11-164-02 6.47 + 0.87
94.18557-3 11-164-03 2763 * 380
94.,18560-3 11-164~04 2820 * 388
94.18561-3 11-164-05 10.3 * 1.4
94.20311-2 11-164-06 2.7 % 3.0
94.20312=-2 11-164-07 41.1 5.7
94.20313-2 11-164-08 190 * 26
94.,20314-2 11-164-09 46.1 * 6.3
94.20315-2 11-164-10 3.93 ¢+ 0.53
94.20316-2 11-le64-11 49,2 + 6.8
94.20320-2 11-164-12 3.17 £ 0.43
94.20321-2 11-164-13 66.3 * 9.1
94.,20322-2 11-164-14 15.2 + 2.1
94.20323-2 11-164-15 21.1 % 2.9
94.20324-2 11-164-16 2l1.6 * 3.0
94.20336-2 11-164-17 12.7 # 1.8
94.20337~-2 11-164-18 39.1 % 5.4
94.20344-4 11-164-19 12.1 1.6
94.18555-3 11-164-20 659 91
94.20317-2 11-164-21 31.8 * 4.4
94.20318-~2 11-164-22 400 * 55
94.20319-2 11-164-23 282 + 38
94.,20325-2 11-164-24 310 #* 43
94.20326-2 11-164-25 19.4 #+ 2.7

Reported Uncertainties are the Estimated
See ATI SOP 743FC for details of TPU determinations.

Total Propagated Uncertainties (2¢).
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TOTAL URANIUM ANALYSIS RESULTS SUMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc.

Client Name: Los Alamos Natl Lab/CST-9

Client Project ID: 19509

Lab Sample ID Series: 94-11-164

Sample Matrix

Date Collected:

Date Analyzed :

07/21/94

12/13/94

So1l

Total Uranium

Client Sample ID Lab Sample ID (ug/g )

94.20327-2 11-164-26 93 + 13
94.20328-2 11-164-27 303 % 42
94.20329-2 11-164-28 161 + 22
94.20330-2 11-164-29 349 48
94.20331-2 11-164-30 187 + 26
94.20332~2 11-164-31 47.1 + 6.5
94.20333-2 " 11-164-32 136 * 19
94.20334-2 11-164-33 42.0 £+ 5.8
94.20335-2 11-164-34 130 * 18
94.25969-1 11-164-35 0.81 + 0.11
94.25970~1 11~164-36 2.92 + 0.39
94.25971~1 11~164-37 318 + 44
Blank , k 11-164-B1 0.44 + 0.06
Duplicate~it ‘ 11-164-D1 57.6 + 7.9
Duplicate 2l 11-164-D2 51.6 + 7.1
Duplicate 0%/ 11-164-D3 33.0 + 4.5
Duplicate /27 11-164-D4 57.4 £+ 7.9

Reported Uncertainties are the Est
See ATI SOP 743FC for details of T

Remarks:

In the set 94-11-164,

a duplicate of 94-11-164-11; -D3 is

and -D4 is a duplicate of 94-11-164-31.

imated Total Propagated Uncertainties (20).
PU determinations.

~D1 is a duplicate of 94~11-164-01; -D2 is
a duplicate of 94-11-164-21;

000007
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TOTAL URANIUM BLANK BPIKE RESULTS SUMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc. Date Collected: 12/05/94
Client Name: Los Alamos Natl Lab/CST-9 Date Analyzed : 12/07/94
Client Project ID: 19509 Sample Matrix : Soil

Lab Sample ID Series: 94~11-164

Spike Conc. Rep't Conc.
Lab Sample ID (ug/g ) (ug/g )
94-11-164-S1 H 125.00 +18.75 129.49 *17.82 l

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI SOP 743FC for details of TPU determinations.

ATI sets control limits for KPA Uranium measurements as follows:
Blank Spike Control Limits = Known () * 0.15 * pu.

Matrix Spike Control Limits = Known (u) + Native Concentration
* 0.25 * (u + Native Concentration).

ATI uses these control limits for all KPA Uranium measurements
Acceptance Range for spike samples is the known value * the

control: limits stated above. The reported value, without the
uncertainty, should be compared to that range.
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TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc. Date Collected: 12/07/94
Client Name: Los Alamos Natl Lab/CST-9 Date Analyzed : 12/13/94
Client Project ID: 19509 Sample Matrix : Soil

Lab Sample ID Series: 94-11-194

Spike Conc. Rep't Conc.
Lab Sample ID (ug/g ) (ug/g )
94-11-194-51 125.00 *18.75 133.72 *18.40 l

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI SOP 743FC for details of TPU determinations.

ATI sets control limits for KPA Uranium measurements as follows:
Blank Spike Control Limits = Known (u) * 0.15 * pu.

Matrix Spike Control Limits = Known (u) + Native Concentration
* 0.25 * (4 + Native Concentration).

ATI uses these control limits for all KPA Uranium measurements
Acceptance Range for spike samples is the known value + the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Blank spike for work orders 94-11-194 and 94-11-164.
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TOTAL URANIUH MATRIX SPIKE RESULTS SUMMARY
By Laser-Induced Kinetic Phosphorimetry

Lab Name: Analytical Technologies, Inc. Date Collected: 07/28/94
Client Name: Los Alamos Natl Lab/CST-9 Date Analyzed : 12/07/94
Client Project ID: 19509 Sample Matrix : Soil

Lab Sample ID Series: 94-11-164

. Known Conc. Rep't Conc.
Lab Sample ID (uvg/g ) - (ug/g )
94-11-164~-M1 " 146.10 +36.52 139.29 $19.17

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
See ATI SOP 743FC for details of TPU determinations.

ATI sets control limits for KPA Uranium measurements as follows:
Blank Spike Control Limits = Known () * 0.15 * u.

Matrix Spike Control Limits = Known (u) + Native Concentration
¥ 0.25 * (p + Native Concentration).

ATI uses these control limits for all KPA Uranium measurements
Acceptance Range for spike samples is the known value * the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 94-11-164-M1 is a matrix spike of 94-11-164-15.
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section4

INDIVIDUAL
SAMPLE RESULTS
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Due to the nature of Total Uranium reports, individual report pages are not
provided. Thus, the individual sample results data may be found in the
summary section of this data package.
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 5

RAW DATA 9
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Calibration

i i i M i A i S ——— T N T W ws Yo S ke i i S WS S S W W W S S N S S S S R W W W e e AL S S L S S S — ———

Range: LOW
Background Measured Intensity 763

Concentration Intercept Uncert. % Disc. Intensity Lifetime R2
+ 50 ug/L 6.15E+05 784.03 3.26E-02 204643 345.4088 .9999
+ 25 ug/L 3.13E+05 559.8 -3.04E-01 205030 343.3766 1
+ 10 ug/L ‘ 1.28E+05 358.2 0.37 105787 337.3098 1
+ 5 ug/L 6.65E+04 257.96 3 54191 322,4066 1
+ 1 ug/L 1.33E+04 115.31-2.51E+00 11044 339.7162 .9997
+ .5 ug/L 6769.63 82.28 ~6.53E+00 5438 = 308.0435 .9996
Zero Point Included. Y=-1.07E+01X2+1.28E+04X +842.517

Calibration

Range: HIGH

Background Measured Intensity 6 '
Concentration Intercept Uncert. $ Disc. Intensity Lifetime R2

—— b s A e s e e il st U TG P AUV S S S S S A A S S . A S S S S A P S S S —— —— i s ke S Sl S VT et L S L S A S S S S S ——— — -

+ 500 ug/L 8.47E+04 - 291.05 3.99E-02 67449 295.0242 .9999
+ 200 ug/L 3.34E+04 182.88-1.00E+00 27266 309.7819 .9998
+ 100 ug/L 1.75E+04 132.17 3.03 14294 329.4662 .9999
+ 50 ug/L 8564.55 92.54 -4 _.11E-02 7044 328.4559 .9998
+ 25 ug/L 4373.4 66.13 -1.60E-01 . 3612 334.7337 .9997
Zero Point Included. . ¥=3.41E-03X2+167.251X +196.99¢
Sample ID 500 PPB CCV Date/Time 12/07/94/09:42:47
Description #138 A _ Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.005 ! Intensity 66853 (t= 52 us)
- Laser Pulses 1000 Conc 495.53522 + 15.1548 ug/L

... Lifetime 289 + .393 us Dilution Factor 1 mL/mL
R2 .9999
Integrated 1318202 FINAL RESULT 495.535 4+ 15.155 ug/L
Range: HIGH
Sample ID 100 PPB CCV . Date/Time 12/07/94/09:44:43
Description #165 A Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.001 Intensity 13991 (t= 52 us)
Laser Pulses 1000 Conc 101.4679 + 3.1084 ug/L
Lifetime 329 + .719 us Diftution Pactor 1 mL/mL
R2 .9998
Integrated 301642 FINAL RESULT 101.468 + 3.108 ug/L
Range: HIGH
Sample ID 50 PPB CCV Date/Time 12/07/94/09:46:35
Description #165 B - Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.001 Intensity 7015 (t= 52 us)
Laser Pulses 1000 y/// Conc 49.91651 + 1.5274 ug/L
Lifetime 328 + .645 us Dilution Factor 1 mL/mL
R2 .9999
Integrated 149694 FINAL RESULT 49.917 4+ 1.527 ug/L
Range: HIGH
Sample ID 50 PPB CCV Date/Time 12/07/94/09:48:45

. Description #165 B . Cal Y=-1.07E+01X2+1.28E+04X+842.517

" Ref. Ratio 1.003 / Intensity 207044 (t= 351 us)

** Laser Pulses 1000 Conc 50.18994 + .6439 ug/L .
Lifetime 336 + .987 us Dilution Factor 1 mL/mL 00 0‘;:)
R2 .9996 E% '
Integrated 4524777 FINAL RESULT 50.19 + .644 ug/L

Range: LOW



Sample ID 10 PPB CCV
Description #156 F
Ref. Ratio 1.015
Laser Pulses 1000

.. Lifetime 334 + .477 us

EEAN

" R2 1

Integrated 2287841
Range: LOW

Sample ID 1 PPB CCV
Description #166

Ref. Ratio 1.011

Laser Pulses 1000
Lifetime 330 + .921 us
R2Z2 .9997

Integrated 241987
Range: LOW

Sample ID 0 PPB CCV
Description #138 K
Ref. Ratio 1.021
Laser Pulses 1000
Lifetime + us

R2

Integrated 64

Range: LOW

Sample <= Blank

——————— —— —— ————— —— T vt S A Tl A A

Description
Ref. Ratio 1.011

Date/Time 12/07/94/09:51:32
_ Cal Y=—-1.07E+01%2+1,.28E+04X+842.517
Intensity 105492 (t= 52 us)
p/// Conc 10.0708 + .1132 ug/L
Dilution Factor 1 mL/mL

FINAL RRSULT 10.071 + .113 ug/L

———— ——— — — ———— . AT £ A S S S e T =it e Y T T T T e e — T ———— — A —— a —

g Date/Time 12/07/94/09:56:01

Cal Y=-1.07E+01X2+1.28E+04X+842.517

H Intensity 11057 (t= 52 us)
Conc 1.00993 + 1.18E-02 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 1.01 + 1.18E-02 ug/L

s gy ok A Y A o ————T— S . {——————— A ot dok T why s ST A ke L S A iy ke e Wi e vl . e . Mk . S —

Date/Time 12/07/94/10:00:52

Cal Y=-1.07E+01X2+4+1.28E+04X+842.517
V// Intensity 64 (t= 52 us)
Conc + ug/L

Dilution Factor X mL/mL

FINAL RESULT

[ PR Y P ——————— T R o

Cal Y=-1.07E+01X+1.28E+04
Intensity 93 (t= 52 . us)

Sample ID TEST ‘\F\V Date/Time 12/07/94/10:10:59
A"

Laser Pulses 1000
Lifetime + wus
R2

Integrated 93
Range: LOW

Sample <= Blank

 ——————————— ———t— e "7} S Y T— — — —— ——

DaUBLEpERon04RBY CCV 2ND

Ref. Ratio 1.017
Laser Pulses 1000

" Lifetime 332 + .247 us
R2 1

Integrated 2197948
Range: LOW

Conc + ug/L
Dilution Factor X mL/mL

FINAL RESULT

Intensity 101714 (t= 52 us)
Conc 9.71153 + .1088 ug/L
Dilution Factor 1 mL/mL

b/// Bate(Tineo,22494491/385154%¢842. 517

FINAL RESULT 9.712 + .109 ug/L (1Y

S ————————————————— et ] ——————— —————————————————— o " "
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Sample ID 94-11-025-02 Date/Time 12/07/94/10:55:23

Description 94.13637-3 Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio 1.021 Intensity 206450 (t# us)
Laser Pulses 1000 Conc 30.73287 + .3571 ug7n-
(ﬁﬁLifetime 271 + .487 us Dilution Factor 1 mL/mL
- R2 .9998
Integrated. 3871388 FINAL RESULT 30.733 + .357 ug/L
Sample ID 94~11-025-02 _ Date/Time 12/07/94/10:57:31
Description 94.13637-3 - Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.009 Intensity 4240 (t= 52 us)
Laser Pulses 1000 \//// Conc 30.73402 + .9612 ug/L
Lifetime 258 + 1.153 us Dilution Factor 1 mL/mL
R2 .9991
Integrated 75561 FINAL RESULT 30.734 + .961 ug/L
Rangeé '
Sample ID 25 PPB CCV Date/Time 12/07/94/11:17:19
Description #156 B Cal Y=-1,07E+01X2+1.28E+04X+842.517
Ref. Ratio 1.033 : Intensity 202426 (t= 130 us)
Laser Pulses 1000 ' »/// Conc 24.87467 + .2828 ug/L
Lifetime 336 + .356 us Dilution Factor 1 mL/mL
R2 .9999
Integrated-4424521 FINAL RESULT 24.875 + .283 ug/L
Range(:igﬂi) -
Sample ID 94-11-164-01 Date/Time 12/07/94/11:24:54

Description 94.18548-3 Cal ¥Y=-1.07E+01X2+ BE+04X+842.517
Ref. Ratio 1.02 Intensity 197073 _(t= 390> us)
¢ Laser Pulses 1000 _ Conc 99.48785 + 1.12Z28t—uyg

Lifetime 228 + .154 us Dilution Factor 1 mL/mL

R2 1

Integra 99758 FINAL RESULT 99.488 + 1.128 ug/L

Range( LOW 5

Sample ID 94-11-164-01 Date/Time 12/07/94/11:26:12
Description 94.18548-3 Cal Y=3.41E-03X2+167.251%+196.995
Ref. Ratio 1.023 Intensity 12199 (t= 52 us)
Laser Pulses 1000 Conc 97.27222 + 2.9688 ug/L
Lifetime 222 + .104 us Dilytion Factor 1 mL/mL

R2 1

Integ 052 FINAL RESULT 97.272 + 2.969 ug/L
Rangg: HIGH

| 87
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1

Sample ID 94-11-164-D1

Description 94.18548- &%D“

Ref. Ratio 1.021
“Laser Pulses 1000

| Lifetime 232 + .494 us

\hhggncentratlon Too High

R2 .9998
Integrated 256358
Range: HIGH

—— . Sk S i e e v e AP "l S e e sk Al U e e e . e

Sample ID 94-11-164-D1
Description 94,18548-3
Ref. Ratio 1.012

Laser Pulses 1000
Lifetime 231 + .306 us
R2 .9999

Integrated 255785
Range: HIGH

Sample ID 94-11-164-01
Description. 94.18548~-3
Ref. Ratio 1.036

Laser Pulses 1000
Lifetime 226 + .229 us
R2 1

Integrated 3266850

Sample ID 94-11-164-01
Description 94.18548-3

"-Ref. Ratio 1.022
. Laser Pulses 1000

Lifetime 223 + .47 us
R2 .9998

Integrated 203094
Range: QIGH\

———————— ——— —— T S o el sty Al Sk . e S T —

Sample ID 94-11-164-02
Description 94.,18551-3
Ref. Ratio 1.025

Laser Pulses 1000
Lifetime 234 + .245 us
R2 .9999

Integrated 2167233
Range: LOW

iy e T ——————— — — T f— T T . .

Sample ID 94-11-164-03
Description 94.18557-3
Ref. Ratio 1.031

Laser Pulses 1000
Lifetime 236 + .463 us
R2 .9999

Integrated 3052739
Range.:

__--"

- Sample ID 94-11-164-03
" Description 94.18557-3
Ref. Ratio 1.038

Laser Pulses 1000
Lifetime 224 + .259 us
R2 .9999

Tk mmmnkad MN1TE AN

az\ Date/Time 12/07/94/11:28:12
\u')i Cal Y=3.41E-03X2+167.251X+196.995

Intensity 14963 (t= 52 us)
/ Conc 119.27493 + 3.6652 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 119.275 + 3.665 ug/L

——————— . S T U A e o o T T kA T . S Y Ak S S —— T —————— A 0 b —

Date/Time 12/07/94/11:34:54
Cal ¥=3.41E-03X2+167.251X+196.995

Intensity 15254 (t= 52  us)
: Cone 119.67526 + 3.6639 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 119.675 + 3.664 ug/L

——— ———— — A AT Y S U T D TP D VN TR A L G SN SN SN S S S N SN S S N S R T S A Sl f— — —————

Date/Time 12/07/94/11:41:01

Cal Y¥=-1.07E+01X2+1 . 28B+04X+842,.517
Intensity 195385 C(t= 390 ) us)
Conc 100.11055 + 1.149
_ Dilution Factor 1 mL/mL
FINAL RESULT 100.111 + 1.149 ug/L
Date/Time 12/07/94/11:44:28
. Cal ¥=3.41E-03X2+167.251X+196.995
_ Intensity 12279 (t= 52 us)
Conc 98.09301 + 3.0153 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 98.093 + 3.015 ug/L

—— e A — ————————————————(—— — ] Ao i . 7T e T o k. Sy T T —————— T — —— — iy

Date/Time 12/07/94/11:46:28

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 128053 (t= 52 us)
Cone 13.25949 + .1508 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 13.259 + ,151 ug/L

Date/Time 12/07/94/11:52:03
Cal ¥=-1.07E+01X2+1.28E+04X+842.517

Intensity 201183 us)
Conc + ug/L
Dilution FPactor 1 mL/mL

FINAL RESULT

——— —————: ik P il —— e — ol i . o AP T S ————— — ——— T — —— T {— —— —— ———

Date/Time 12/07/94/11:53:08
Cal Y=3.41E-03X2+167.251X+196.995

Intensity 194755 <§:§§52222237 us)

Conc 4340.40332 + I.33E+027ug/L

?ﬁ&hmlm&g:wumm 0q9918
Hvua+ THTIMTTY MY 4 mMAT L AD A mmm,AA L,



Sample ID ~-11- -

3 1 94-11-164-03
Description 94.18557-3 _
Ref. Ratio 1.02 -

, ~Laser Pulses 1000
.. Lifetime 309 + .39 us
R2-1

FINAL RESULT

Integrated-1592442

Date/Time 12/07/94/12:03:39

Cal ¥=3,41E-03X2+167,251X+196.995
Intensity 76845 (t= 52 us)
Conc 563.38623 + 17.2054 ug/L
Dilution Tactor 1 mL/mL

563. 386 4 17 205 u;ﬁkﬂx

————————— . A ———— ——— {——" v Y——————r . o . AL b . oy e o o

Date/Time 12/07/94/12:09:37
Cal Y=3.41E~03X2+167.251X+196.995

Ref. Ratio 1.022 Intensity 7973 (t= 52 us)
Laser Pulses 1000 Conc 58.02383 + 1.7791 ug/L
Lifetime 318 + .77 us Dilution Factor 1 mL/mL

R2 .9997

Integrea +69106 FINAL RESUL® 58.024 + A.779 ug/L

Range - :

Sample Date/Time 12/07/94/12:11:51

D 94-11-164-04 9§“E§VM
Description 94.18560-3 s
Ref. Ratio 1.033
Laser Pulses 1000
Lifetime 204 +

R2 1
Integrated 3113085

.124 us

— — ————————————— —— —— T A -

Sample ID 94 11 164-04

(;ﬁDescrlptlon 94.18560~3 BIE—1+166—
. Ref. Ratio 1.032
Laser Pulses 1000

R

Lifetime 180 + .581 us
R2 .9996

Integrated 2573062
Range: HIGH

Sample ID 94-11-164-04
Description 94.18%60-3 DIL 1:10

Ref. Ratio 1.019 :><:

Laser Pulses 1000

Lifetime 296 + .391 us

R2 1

Integrated 1495720 FINAL RESU
Range: HIGH

N e e T —— ——— —— 1 U35 TPl A I b o T T T —— g 4l i — — — —— —

Sample ID 94-11-164-04
Description 94.18560-
Ref. Ratio 1.03

Laser Pulzes 1000
Lifetime 316 + .575 us
R2 .9999

Integra ed 165234

\Q

T —— — —— — T — . T L ——— — — T i —— . A e —

- Sample ID 94-11-164-05
-"Description 94.18561-3
Ref. Ratio 1.031
Laser Pulses 1000
Lifetime 265 + .517 us
R2 .9999
"ntegrated 3811549

FINAL RESULT

Cal Y=-1.07E+01X2+1,.28E+04X+842,517
Intensity 202003 @ us)
Conc + ug/L

Dilution Factor 1 mL/mL

FINAL RESU%E:;::::::>

e et s e S — ————————r—" v 4 Ao o ot . T v " i o frm b A ke v Al Al e

Date/Time 12/07/94/12:13:36

Cal Y=3.41E-03X2+167 96.995
Intensity 194762 t= 182 us)
Conc 3101.05884 + 98.

Dilution Factor 1 mL/mL

Date/Time 12/07/94/12:20:58

Cal ¥=3.41E-03X2+167.251X+196.995
Intensity 74450 (t= 52 us)
Conc 550.40558 + 16.8205 ug/L
Dilution Factor 1 mL/mL

fhNA kit iyt
550.406 +)16.821 ug/L

—— i — i —— — ————— —————— — S ——— A S i e — . —

Date/Time 12/07/94/12:24:22

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 7941 (t= 52 us)
Conc 56.95478 + 1.7422 ug/L
Dilution Factor 1 mL/nL

FINAL RESULT 56.955 + 1.742 ug/L

—————————— A " T . i S A S i Sy, T ——————————— ———

Date/Time 12/07/94/12:27:01

Cal Y=-1.07E+01X2+1.28E+04X+842.517

Intensity 204897 (t= 52 us)

Conc 20.83627 + .2401 ug/L

Dilution Factor 1 mL/mL 000019
20.836 + .24 ua/L B2
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Sample ID 94-11-164-06
Description 94.20311-2

" Ref. Ratio 1.026

(>

‘Laser Pulses 1000

Integrated 765550

-.Laser Pulses 1000
~Lifetime 242 + us
"R2 1

Integrated 3439280
Rang
Sample ID 94-11-164-06
Description 94.20311-2
Ref. Ratio 1.021

Laser Pulses 1000
Lifetime 232 + .567 us
R2 .9997

Sample ID 94-11-164-07
Description 94.20312-2
Ref. Ratio 1.032

Laser Pulses 1000
Lifetime 213 + ,223 us
R2 1

Sample ID 94-11-164-07
Description 94.20312-2
Ref. Ratio 1.039

Lifetime 205 + ,444 us
R2 .9998 :

Integrated 161789 :
Rangi: HIG% .

Sample ID 94-11-164-08
Description 94.20313-2
Ref. Ratio 1.049

Laser Pulses 1000
Lifetime 227 + ,344 us
RZ2 1

Integrated 3231018
Range:
Sample

Sample ID 94-11-164-08
Description 94.20313-2
Ref. Ratio 1.035

Laser Pulses 1000
Lifetime 218 + .15 us
R2 1

“'Sample ID 94-11-164-09
" Description 94.20314-2

Ref. Ratio 1.04
Laser Pulses 1000
Lifetime 224 + .3 us
R2 1

Tntacrated 3273684

v

Date/Time 12/07/94/12:30:59

Cal Y=~1.07E+01X2+12%§Eiﬂ4x+842.517
Intensity 196355 t= 234 us)
Conc 44.44039 + .49

Dilution Factor 1 mL/mlL

FINAL RESULT 44.44 + .499 ug/L

—————— — —————— T — — — — . o o ——— — T form ———— ————— T o —— — ———— T i by W —— Y S O S Al -

Date/Time 12/07/94/12:32:40

Cal Y=3.41E~03X2+167.251X+196.995
Intensity 5711 (t= 52 us)
Conc 44.64283 + 1.3749 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 44.643 + 1.375 ug/L

Integra 97702
Range:/ HIGH

X

FINAL RESULT 86.876 +

Integrated 3111820
Range{éé%ﬁ)

Date/Time 12/07/94/12:35:00

Cal Y=-1.07E+01X2+1.28E+04X+842,517
Intensity 195994 (t= 338 > us)
Conc 86.87627 + .99 .
Dilution Factor 1 mL/mL

.997 ug/L

Date/Time 12/07/94/12:36:19

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 10485 (t= 52 us)
Conc 85.41651 + 2.6305 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 85.417 + 2.63 ug/L

X

Date/Time 12/97/94/12:39:03
Cal Y=-1.07E+01X2+1. 28EF04
Intensity 193054
Conc + ug/L :
Dilution Factor 1 mL/mL

FINAL RESULT <::::;;;;::>

Date/Time 12/07/94/12:40:25

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 47407 (t= 52 us)
Conc 380.46268 + 11.6158 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 380.463 + 11.616 ug/L

X

FINAL RESULT

Date/Time 12/07/94/12:42:30
Cal Y=-1.07E+01X2+1, 28E+04X+842.517
Intensity 197306 m us)

Conc 96.39246 + 1.0 =g
009920

Dilution Factor 1 mL/mL

96,392 + 1.08 ua/L



("

Sample ID 94-11-164-09
Description 94.20314-2
Ref. Ratio 1.043

~Laser Pulses 1000
.Lifetime 216 +

.294 us
R2 .9999

Integrated 188659
_____ e e e e e e e 0 e e e B 2 e e e e et e

Sample ID 94-11-164-10
Description 94.20315-2
Ref. Ratio 1.039

Laser Pulses 1000
Lifetime 242 + .107 us
R2 1

Integrated 1372458
Range: LOW

———— . — —— ——— —— il A} S S S S S e oy S S S S — T —— o B M S S S —— T ik S . 7y S S S L ML S S S N D N S A S i S S =

Sample ID 94-11-164-11
Description 94.20316-2
Ref. Ratio 1.04

Laser Pulses 1000
Lifetime 220 + .176 us
R2 1

Integrated 3299153

Sample ID 94-11-164-11
Description 94.20316-2

-~-Ref. Ratio 1,039
. _Laser Pulses 1000

Lifetime 212 +
R2 .9999

Integrated—3195976
Range @

.309 us

i —— — v ——— —————— ———— — —— ——— ———— —— — T al A . S ——— —— i e e e ey T T Yy S — T ———————

Sample ID 94-11-164-D2

Description DUPLICATE 164-11

Ref. Ratio 1.036

Laser Pulses 1000
Lifetime 216 + .266 us
R2 .9999

Integrated 213530
Range: HIGH

—— — ———————— . Y S S S A il ke dall e A NV U S S S S S — —— Y S M S v M S S S S S S W S ——— "

Sample ID 94-11-164-12
Description 94.20320-2
Ref. Ratio 1.034

Laser Pulses 1000
Lifetime 232 + .126 us
R2 1

Integrated 1086868
Range: LOW

Sample ID 94-11-164-13

- Description 94.20321-2
" Ref. Ratio 1.047

Laser Pulses 1000

Lifetime 214 + .193 us
R2 1

Integ 3052524
Ranaé: LOW

/ |

Date/Time 12/07/94/12:43:56
Cal ¥Y=3.41E-03X2+167.251X+196,995

Intensity 11879 (t= 52 us)
Coric 94.58617 + 2.8959 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 94.586 + 2.896 ug/L

Date/Time 12/07/94/12:46:38

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 79290 (t= 52 us)
Conc 8.05685 + 9.02E-02 ug/L .
Dilution Factor 1 mL/mL

FINAL RESULT 8.057 + 9.02E-02 ug/L

X

Intensity 202141
Conc 103.43952 + 1.
Dilution Factor 1 mL/mL

FINAL RESULT 103.44 + 1.159 ug/L

Date/Time 12/07/94/12:50:05

Cal ¥=3.41E-03X2+167.251%X+196.995
Intensity 12543 (t= 52 us)
Conc 100.35412 + 3.0742 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 100.354 + 3.074 ug/L

%

Date/Time 12/07/94/12:55:36

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 13308 (t= 52 us)
Conc 106.77959 + 3.2696 ug/L
Dilution Pactor 1 mL/mL

FINAL RESULT 106.78 + 3.27 ug/L

AN

Date/Time 12/07/94/12:57:50

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 64533 (t= 52 us)
Conc 6.65739 + 7.49E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.657 + 7.49E-02 ug/L

X

FINAL RESULT 143.87 + 1.612 ug/L

Date/Time 12/07/94/13:02:49

Cal Y=-1.07E+01X2+1.28E+04X+842.517

Intensity 191463 us)

Conc 143.86952 + 176 uglk

Dilution Factor 1 mL/m 000021
%



Sample ID 94-11-164-13
Description 94.20321-2
Ref. Ratio 1.038

~ Laser Pulses 1000

Lifetime 205 + .255 us
R2 .9999

Integrat 262139
Range+s HIGH

Description 94.20322-2

Ref. Ratio 1.038

Laser Pulses 1000
Lifetime 233 + .309 us
R2 1

Integra 284971
Ranges LOW

Sample ID 94-11-164-14
Description 94.20322-2
Ref. Ratio 1.048

Laser Pulses 1000
Lifetime 226 + .633 us
R2 .9997

Integra ed 68115

Range
Sample ID 94-11-164-15
Description 94.20323-2

' ~Ref. Ratio 1.045
" - Laser Pulses 1000

Lifetime 234 + .407 us
R2 .9999

Integra 06417
Range v LOW

Sample ID 94-11-164-15
Description 94.20323-2
Ref. Ratio 1.048

Laser Pulses 1000
Lifetime 224 + .551 us
R2 .9997

Integrated 90407

Range y " HIGH

— e o i sl —— gl . o — T A e

Sample ID "94-11-164-16
Description 94.20324-~2
Ref. Ratio 1.048

Laser Pulses 1000
Lifetime 184 + .133 us
R2 1

Integrated 2828121

... Sample ID 94-11-164-16
©. Description 94.20324-2
Ref. Ratio 1.043

Laser Pulses 1000
Lifetime 182 + .504 us
B2 ,9997

Integrated 71938

o B T LRW‘-‘V_ ﬂ.o‘h F\"/ll-"i el

Date/Time 12/07/94/13:04:24

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 17102 (t= 52 us)
Conc 139.11942 + 4.2597 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 139.119 + 4.26 ug/L

—— — e ————— — — " S ‘ry T vwie e e Sy ekl T T T — ——— ——— A ey T T S ey — ——————

Date/Time 12/07/94/13:06:17

Dilution Pactor 1 mL/mL

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 192597 (IEB} us)
>< Conc 32.15746 + .360! iuglgL

FINAL RESULT 32.157 + .36 ug/L

T T S S S o e —— — T — ————— —— — T T ST T S PVt e Towt - —————————— . Yo T———— -y

Date/Time 12/07/94/13:07:32
»////// Cal Y=3.41E-03X2+167.251X+196.995

Intensity 4164 (t= 52 us)
Conc 31.81202 + .9835 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 31.812 + .984 ug/L

——— T ————————— T T T Sk . W ok e v vk e by A ok falk e T ————— i T —

Date/Time 12/07/94/13:09:11

Cal Y¥=-1.07E+01X2+1.28R+04X+842,517
Intensity 194089 @ us)
' Conc 43.04001 + .51 0g7/]

Dilution Factor 1 mL/mL

FINAL RESULT 43.04 + .512 ug/L

I ——— e Sk . i —————— —————————— — —— ——— " T — T T e AL Aoy S T — . _— {77

Date/Time 12/07/94/13:10:27

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 5581 (t= 52 us)
Cong 42.93862 + 1.3242 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 42.939 + 1.324 ug/L

Date/Time 12/07/94/13:15:13
Cal Y=-1.07E+01X2+1.28E+0Q04%X+842.517

Intensity 199732 us)
Conc 44.19912 + .49

Dilution Factor 1 mL/mL

FINAL RESULT 44.199 + .495 ug/L

e . P e S S T T T i A e o S Y S T S o i, ot e g e . S S . T S S e S

Intensity 5354 (t= 52 us)
Conc 43.02361 + 1.338 ug/L
Dilution Factor 1 mL/mL

‘ Date/Time 12/07/94/13:16:27
»//// Cal Y=3.41E-03X2+4167.251%X+196.995

000022
Bf

FINAL RESULT 43 024 + 1.338 ug/L



Sample ID 94-11-164-17
Description 94.20336-2
Ref. Ratio 1.04

-~ Laser Pulses 1000
- Lifetime 235 + .165 us

R2 1

Sample ID 94-11-164-17
Description 94.20336-2
Ref. Ratio 1.054

Laser Pulses 1000
Lifetime 230 + .569 us
R2 .9997

Sample ID 94-11-164-18
Description 94.20337-2
Ref. Ratio 1.048

Laser Pulses 1000
Lifetime 232 + .24 us
RZ2 .9999

Sample ID 94-11-164-18
Description 94.20337-2

.. Ref. Ratio 1.037
- Laser Pulses 1000

Lifetime 296 + .521 us
R2 .9999

Integrated 1764032
Rangge~

—— —— T ————— ———— —— —— ———— — —

- Sample ID 94-11-164-18
Description 94.20337-2

Ref. Ratio 1.031

Laser Pulses 1000

Lifetime 223 + .217 us

R2 1

Integr 68752

Sample 'ID 94-11-164-19
Description 94.20344-4
Ref. Ratio 1.025

Laser Pulses 1000
Lifetime 222 + .315 us
R2 .3999

Integratsed 3338302

. Sample ID 94-11-164-19

'“-Jescrlptlon 94.20344- 4

“"Ref. Ratio 1.037
Laser Pulses 1000

Lifetime 218 + .58 ys
R2 .9997 MW

Integra 49631
Zanage? HIGH

Date/Time 12/07/94/13:18:15

Cal Y=-1.07E+01X2+1,28E+04X+842.517
Intensity 195089 _ us)
Conc 27.36466 + .3065UQ
Dilution Factor 1 mL/mL

FINAL RESULT 27.365 + .307 ug/L

Integrated 3354981
Range @

—— i — ——— ———————————————— . il S I T ————————— -

Date/Time 12/07/94/13:19:27

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 3588 (t= 52 us)
Conc 26.61438 + .8198 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 26.614 + .82 ug/L

———————— ————— — — ——— ety by = Wk L N S S ——————————————— ———

Date/Time 12/07/94/13:21:10
Cal ¥Y=-1.07E+01X2+ 4%
Intensity 199652
Conc 81.38642 + ,949
Dilution Factor 1 mL/mL

FINAL RESULT 81.386 + .95 ug/L

Integr 3392645
Range/ LOW

e e s — i S o S gt Sy AL ok AL S ok S ——— — T S e SO Al L S A Ak SARL S ARk SR i ik s S v T e T

Date/Time 12/07/94/13:32:38

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 87632 (t= 52 us)
Conc 8.58529 + 9.78E-02 ug/L
Dilution Factor 1 mL/mL

—— e —— — ——— A S . ————— T A} e ok s S L ke L A A S A, Ll M s S i S

-Date/Time 12/07/94/13:36:33

Cal Y=3.41E-03X2+167.25%51X+196.995
Intensity 10364 (t= 52 us)
Congc 81.3103 + 2.4855 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 81.31 + 2.486 ug/L

—— T e A ————— ey b S AL S — T —— " " ——

Date/Time 12/07/94/13:45:44

Cal Y=-1.07E+01X2+1,28E+04X+842.517
Intensity 203445 m us)
Conc 24.63715 + .282 71

Dilution Factor 1 mL/mL

FINAL RESULT 24 6”7 + 284 ug/L )éi:;
. .. " il _(li

S4e [Z—IS 59

e/Time 12/07/94/13:46:59
Cal Y=3.41Eﬂ03X2+167.251X+196 99

Intensity 3031 (t= 527
Conc 23. 76731 + .7339 ug/L (/'
Dilut Factor 1 mL/mL

—— e —— ——— o o e et e s s — ———

%*f‘ fﬂ T)Tj%/}'g '“‘ﬁﬂﬂ
FINAL RESULT (23.7 734 ug/L fj
L// fl/t 0000217



Sample ID 94-11-164-20

Description 94,18555-3

Ref. Ratio 1.038

.- Laser Pulses 1000
"Lifetime 121 + .228 us

R2 .9998

Integra 878032
Range?” LOW
Sampl =-Blank

Sample ID 94-11-164-20
Description 94.18555~3
Ref. Ratio 1.032

Laser Pulses 1000
Lifetime 107 + .484 us
R2 .9991

Integ ”ig! 834239

Sample ID 94-11-164-27 Date/Time 12/07/94/13:54:59
Description 94.185 Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.026 _ V///// Intensity 18388 (t= 52 us)

Laser Pulses 1000
Lifetime 282 + .,446 us
R2 .9999

Integr 359075
Range: HIGH

Sample ID 94-11-164~M1

- 'Ref. Ratio 1.036

. Laser Pulses 1000
Lifetime 223 + .399 us
R2 .9999

Integrated 599721
Range: HIGH

Description BLANK
Ref. Ratio 1.027

Laser Pulses 1000
Lifetime 308 + ,627 us
R2 .9998

Integrated 208018
Range: LOW

A e e  — — — L i e ——————— T e A i Sl o — — —

Sample ID 94-11-164-B1
Description Blank

Ref. Ratio 1.021

Laser Pulses 1000
Lifetime 309 + .486 us
R2 .9999

Integrated 209530
Range: LOW

©'Sample ID 94-11-164-81

-~ Description Blank spike
Ref. Ratio 1.019

Laser Pulses 1000
Lifetime 306 + .569 us
R2 .9998

Tntearated 747053

Date/Time 12/07/94/13:49:47

- Cal Y=-1,07E+01X2+1,28E+04X+842.517
Intensity 194506 (t= 442 us)
Con¢ + ug/L
Dilution Factor 1 mL/mL

FINAL RESULT (::;;;:::>

o L e . — — — i —————— T ] . —— T T Sl S T T T o T — — — -

Date/Time 12/07/94/13:51:10

Cal ¥=3.41E~-03X2+167.251X+196.995
Intensity 102389 (t= 52 us)
Conc 999.91132 + 34.626 ug/L
Dilution Pactor 1 mL/mlL

FINAL RESULX 999.91IN+ 34.626 ug/L

A e —— . Pl o ————————————— ——— P Tkt " i —— o ——————— — — Ay —————

Conc 138.28745 + 4.2335 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 138.287 + 4.233 ug/L

——— A ————— — T ———— T ———— . Sy 2. SOy e T T T T {Als Ty ————— — —

Date/Time 12/07/94/14:08:42

. ~-Description MATRIX SPIKE% -15 Cal ¥Y=3.41E-03X2+167.251X4196.995

Intensity 36602 (t= 52 us)
Conc 291.11664 + 8.934 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 291.117 + 8.934 ug/L

T . A e ——— T _—— —— T $o. ity Y T — . 7 " —————— ]

Date/Time 12/07/94/14:11:27
Cal ¥Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 10027 (t= 52 us)

Conc .91329 + 1.05E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT .913 + 1.05E-02 ug/L

—— i ————— ] . Skl o B T T ——— —— — T ——— A —— —— . il Tt W T A i S i ——————

Date/Time 12/07/94/14:17:12

Cal ¥=-1.07E+01X2+1.28E+04X+842.517
Intensity 9941 (t= 52 us)
Conc .91806 + 1.04E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT .918 + 1.04E-02 ug/L

Date/Time 12/07/94/14:19:54

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 36660 (t= 52 us)
Conc 268.04709 + 8.211 ug/L

Dilution Factor 1 mL/mL 000%}%
4K

FINAL RESULT 268.047 + 8.211 ua/L




- -Ref. Ratio 1.022
- Laser Pulses 1000

Sample ID 25 PPB CCV
Description #156 E _
Ref. Ratio 1.017 :><i

- Laser Pulses 1000

Lifetime 310 + .416 us
R2 .9999

Integrated 4231805
Range: LOW

A . v ————— ————— — —— ———— —— T A S — A P e w— —— — — —

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.013

Laser Pulses 1000
Lifetime 300 + .864 us
R2 .9997

Integrated 69954
Range: HIGH

12/07/94/14:31:52

Cal Y=-1.07E+01X2+1 4X+842,517
Intensity 203589 t= 117 us)
Conc 24.88049 + .,2837 u

Dilution Factor 1 mL/mL

Date/Time

FINAL RESULT 24.88 + .284 ug/L

Date/Time 12/07/94/14:40:55

Cal ¥=3.41E-03X2+167.251X+196.995
Intensity 3460 (t= 52 us)
Conc 24.55009 + .7547 ug/L
Dilution Factor 1 mL/mL

PINAL RESULT 24.55 + .755 ug/L

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.009

Laser Pulses 1000
Lifetime 333 + 1.413 us
R2 .9992

Integrated 72056

Range: HIGH

céf'tdb
o

A

Sample ID 25 PPB CCV
Description #156 E

Lifetime 322 + .577 us
R2 1

Integrated 4314568
Range: LOW

Sample ID 94-11-064-03
Description 94-07-180-01 #40

Ref. Ratio 1.002

Laser Pulses 1000

Lifetime 232 + 1.964 us
R2 .9969

Integrated 518583
Range: LOW

S el ——— . — o —————— T O T o T ol S T S —— . S o o ——— A e —

Sample ID 94-11-064-04 _
Description 94-07-180-01FLO a
Ref. Ratio 1.009

Laser Pulses 1000

Lifetime 291 + 1.618 us

R2 .9987 Repea
Integrated 127859
Range: LOW

Sample ID 94-11-064-04

- Description 94-07-180-01FLOC

Ref. Ratio 1.004

Laser Pulses- 1000

Lifetime .357 us ><
R2 .9998 ™

Integrated 676017

Range: LOW

FINAL RIESULT

FINAL RESULT 5.308 + 6.33E-02 ug/L

Date/Time 12/07/94/17:24:11

Cal ¥=3.41E-03X2+167.251X+196.995%
Intensity 3298 (t= 62 us)
Conc 23.13886 + .7154 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 23.139 + .715 ug/L

P — ———— ————— ————— — A A i i iy ———

Date/Time 12/07/94/17:26:10

Cal Y=-1.07E+01X2+1,28E+04X+842.517
Intensity 202837 @ us)
Conc 24.34692 + .2727 ug

Dilution Factor 1 mL/mL

FINAL RESULT 24.347 + .273 ug/L

——— — — A —— . T - — T ———————————— — — e, S S T T Yl T T ——

Date/Time 12/07/94/17:29:13

Cal Y¥=-1.07E+01X2+1.28E+04X+842,517
Intensity 33505 (t= 52 us)
Cong 3.10498 + 5.63E-02 ug/L
Dilution Pactor 1 mL/mL

FINAL RESULT 3.105 + 5.63E-02 ug/L

——— ———— — ——— i bk o ke Sl T Y L . Sl Al Arme S T —————— — — . A i wr T ——— —

Date/Time 12/07/94/17:32:29

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 7025 (t= 52 us)
conc .56557 + 7.64E-03 ug/L
Diiution Factor 1 mL/mL

.566 + 7.64E-03 ug/L

——— . i e S ———————— i HT P} S S S I e T ———— — T {alr o T S

Date/Time 12/07/94/17:38:45

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 50053 (t= 52 us)
Conc 5.30826 + 6.33E-02 ug/L

Dilution Factor 1 mL/mL C O 0 0 55
Bf



Calibration

__._——-———_—_q.-.._..,u-——-——_—-..-.-——__——..————n—‘-.————_-u-___..-——.-——-.....———--.——_—_—u——-n....u-u--.———--..--..-.

Range: LOW :
Background Measured Intensity 763
Concentration Intercept Uncert. % Disc. Intensity Lifetime R2
.4+ 50 ug/L 6.15E+05 784.03 3.26E-02 204643 345.4088 .9999
4+ 25 ug/L 3.13E+05 559.8 -3.04E-01 205030 343.3766 1
+ 10 ug/L 1.28E+05 358.2 0.37 105787 337.3098 1
+ 5 ug/L 6.65E+04 257.96 3 54191 322.4066 1 ,
+ 1 ug/L 1.33E+04 115.31-2.51E+00 11044 339.7162 .9997 ,
+ .5 ug/L 6769.63 82.28 -6.53E+00 5438 308.0435 . 9996 é
Zero Point Included. ' ¥=-1.07E+01X2+1.28E+04X +842.517
Calibration

———.-.————--——.-—_—_.-——_—uu-—__—__u-—--a.——__——.-u-._————.-_——u-———-u-—————————.—.—-————--.—.—————_.——__._

Range: HIGH
Background Measured Intensity 6

Concentration Intercept Uncert. % Disc. Intensity Lifetime RZ
+ 500 ug/L - 8.47E+04 291.05 3.99E-02 67449 295.0242 .9999
+ 200 ug/L 3.34E+04 182.88-1.00E+00 27266 309.7819 .9998
+ 100 ug/L 1.75B+04 132.17 3.03 14294 329.4662 .9999
+ 50 ug/L 8564.55 92.54 -4.11E-02 7044 328.4559 .9998
+ 25 ug/L 4373.4 66.12 -1.60E-01 3612 334.7337 .9997
Zero Point Included. Y=3.41E-03X2+167.251X +196.995.
Sample ID 500 PPB CCV Date/Time 12/13/94/08:42:57
Description #138 A ye Cal ¥=3.41E-03X2+167.251X+196.995
Ref. Ratio .965 e Intensity 67824 (t= 52 us)
Laser Pulses 1000 v Conc 512.06519 + 15.6348 ug/L
sLifetime 271 + .219 us v Dilution Factor 1 mL/mL
R2 1
/Integrated 1284862 FINAL RESULT 512.065 + 15.635 ug/L
Range: HIGH
Sample ID 100 PPB CCV , Date/Time 12/13/94/08:45:16
Description #165 A Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .967 ' o Intensity 14284 (t= 52 us)
Laser Pulses 1000 b/ Conc 104.69517 + 3.1974 ug/L
Lifetime 311 + .323 us Dilution Factor 1 mL/mL
R2 .9999 : .
Integrated 297549 FINAL RESULT 104.695 + 3.197 ug/L
Range: HIGH :
Sample ID 50 PPB CCV Date/Time 12/13/94/08:52:00
Description #165 B E Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .97 S Intensity 7047 (t= 52 us)
Laser Pulses 1000 v Conc 50.31908 + 1.5394 ug/L
Lifetime 306 + .576 us "Dilution Factor 1 mL/mL
R2 .9999
Integrated 142527 FINAL RESULT 50.319 + 1.539 ug/L
Range: HIGH
Sample ID 50 PPB CCV s Date/Time 12/13/94/08:53:30
Description #165 B / cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .983 L/ Intensity 209356 (t= 325 us)
\Laser Pulses 1000 Conc 51.08549 + .5722 ug/L '
~ ‘Lifetime 311 + .268 us Dilution Factor 1 mL/mL
R2 1 00026
57 <

Range: /LOW

——— e — A ———— R 4 DL bk

Integratei 4354273 FINAL RESULT 51.085 + .572 ug/L



Sample ID 10 PPB CCV
Description #157

Ref. Ratio .984

Laser Pulses 1000
Lifetime 309 + .318 us

5R2 1
"Integrated 2126917

Range: LOW

R ———————— ARt

Sample ID 1 PPB CCV
Description #166

Ref. Ratio .%89

Laser Pulses 1000
Lifetime 318 + 1.372 us
R2 .9992

Integrated 243066
Range: LOW

——— s —————— i o ——— i 0 7 o — ek Sute . S

Sample ID 0 PPB CCV
Description #138 K

Ref. Ratio .986

Laser Pulses 1000
Lifetime 418 + 15.999 us
R2 .9407

Integrated 9133

Range: LOW

Sample <= Blank

Sample ID 25 PPB CCV
Description #156 E

 Ref. Ratio .952
" MLaser Pulses 1000
" “Lifetime 318 + .464 us

R2 1
Integrated 4488742
Range: LOW

—————— —————— ] St T————— " T ——— ——

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio .944

Laser Pulses 1000
Lifetime 302 + .893 us
RZ .9996

Integrated 71139
Range: HIGH

Sample ID 10 PPB ccv
Description #157

Ref. Ratio ,942

Laser Pulses 1000
Lifetime 317 + .54 us
R2 .9999

Integrated 2258928
Range: LOW

A —————————— A —————— T ————— —

Sample ID 94-11-164-21

~Description 94.20317-2
../Ref. Ratio .974

Laser Pulses 1000
Lifetime 261 + .429 us
R2 1

Integrated 3879882
Ranae: LOW

Date/Time 12/13/94/08:55:39
- Cal Y=-1.07E+01X2+1.28E+04X+842.517
1 Intensity 104126  (t= 52  us)
d Conc 9.98806 + .1122 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 9.988 + .112 ug/L

o ————————— T T P — — —— - S ik VP S S iy W P S e U P S — —— . YL P o e

Date/Time 12/13/94/08:57:17
_ Cal Y=-1.07E+01X2+1.28E+04X+842,517 u
&// Intensity 11773 (t= 52 us) -
Conc 1.04445 + 1.29E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.044 + 1.29E-02 ug/L

———— ———— — . e S S ok Sy S S {alf T — — T T 2 S S T S s AU S S S S S S = =

Date/Time 12/13/94/08:59:34
- Cal Y=-1.07E+01X2+1.28E+04X+842.517
V/" Intensity 505 (t= 52 us)
Conc -3.23E-02 + 1.21E-03 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT -3.23E-02 + 1.21E-03 ug/L

e A G —————— T ——— . . Y S o S T e A S —— . S S S e L

Date/Time 12/13/94/10:30:14
_ Cal Y=-1.07E+01X2+1.28E+04X+842.517
e Intensity 212779 (t= 117 us)
s Conc 25.68477 + .2877 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 25.685 + .288 ug/L

A ———————— A o T —— — — = S S T 0 S —— i S I S e SA S —— s A28, ——

Date/Time 12/13/94/10:32:47

y Cal Y=3.41E-03X2+167.251X+196.995

V Intensity 3510 (t= 52 us)
Cong 24.84531 + .764 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 24.845 + .764 ug/L

A g ——————— A o T A Sk S S — " o I S S T —— o A S —— — = i i g o S — —

Date/Time 12/13/94/10:35:29
Cal ¥Y=-1.07E+01X2+1.28E+04X+842.517

7 Intensity 108078  (t= 52 us)
N Conc 10.38346 + .1184 ug/L
4 Dilution Factor 1 mL/mL

FINAL RESULT 10.383 + .118 ug/L

e ——— o —————— R T —— e Tt T e Tk i S —— o " ————— T oty o — —— — = U5

Date/Time 12/13/94/12:10:38

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 210311 (t= 338 us)
Cconc 67.35506 + .7545 ug/L

Dilution Factor 1 mL/mL Qé%ﬁé%g{?
FINAL RESULT 67.355 + .754 ug/L



Sample ID 94-~11-164-21

Description

Ref. Ratio .986
Laser Pulses 1000
.. Lifetime 252 +

-+ oR2

. 9999

94.20317-2

.351 us

-2”Integrated 157273

Range:

———— e i il S S S . el A S S A ——— S — — —— T  faf  SE S S S S i S U T S S S — —————— k. P A A A o b

Sample ID 94-11-164-22
Description

HIGH

Ref. EKatio .97
1000

Lase

Lifetime/188)+ 7.47E-02

r'Piifii)
/n/

R2 1

04,20318~2

Integrated 3089004

Range:

LOW

Sample <= Blank

e —————— — — ———————— o} T S S S S S S T S S S L e S T - T ——————— S e L S S — —————————— —

Sample ID 94~11-164-22
Description

Ref. Ratio .973
Laser Pulses 1000
Lifetime 166 +

R2

.9993

Integr
Range:

Sample ID 94-11-164-22
Description 94.20318-2

-~ Ref. Ratio .971
)Laser Pulses 1000
Lifetime 282 +

R2

. 9999

94.20318-2

.689 us

.439 us

Integrated 212869

Range:

——————————————— T —r— . T, —————— T ———————————— ————— T — i o o " ——— — — . . T . Ak S d LA S S S S —— —— —— —

Sample ID 94-11-164-23
Description 94.20319-2

HIGH

Ref. Ratio .971

Laser Pulses 1000
ifeti + .628 us
R2 .9994 v

Integrated 673086

Lifetime

Range:
Sample ID 94-11-164-23
Description 94.20319-2

HIGH

Ref., Ratio .933
Laser Pulses 1000
Lifetime 1037 + 9.93E+02 us

R2

.1199

Integrated 136

Range:

HIGH

Sample <= Blank

——————————— — -t virur i e S S T — T T i o o T T ———— ————r o T —— ————— . St b 4. L SN A S S S ———— ————

i

Date/Time 12/13/94/12:11:49

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 8759 (t= 52 us)
Conc 66.75066 + 2.0426 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 66.751 + 2.043 ug/L

Date/Time 12/13/94/12:13:59

Cal ¥=-1.07E+01X2+1.28E+04X&842.517
Intensity 215389 (t=/598 us)
Conc + ug/L N
Dilution Factor 1 mL/mL ﬂfy%\

FINAL RESULT

Date/Time 12/13/94/12:16:04

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 79525 (t= 52 us)
Conc 653.76776 + 20.9486 ug/L
Dilution Factor 1 mL/mL

-

PINAL RESULT653.768 ¥ 20.949 ug/L
dbrve. Cakib non.

Date/Time 12/13/94/12:19:53

Cal Y=3.41E-03X24+167.251X+196.995
Intensity 10818 (t= 52 us)
Conc 81.525 + 2.4937 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 81.525 + 2.494 ug/L

X

Date/Time 12/13/94/12:22:00

Cal Y¥=3.41E-03X2+167.251X+196.995
Intensity 54746 (t= 52 us)
Conc 457.17471 + 14.5375 ug/L
Dildtion Factor 1 mL/mL

FINAL RESULT 457.175 + 14.538 ug/L

@0

Date/Time 12/13/94/12:25:50

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 12 (t= 52 us)
Conc -1.09E+00 + .1347 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT -1.09E+00 + .135 ug/L



" Lifetime 282 +

Sample ID 94-11-164-23
Description 94.20319-2
Ref. Ratio .945

Laser Pulses 1000
Lifetime 300 + .134 us

-~ R2 1

Integrated 4431229

rigiB“*
N B\/

rd

FINAL RESULT

Range: LOW

Sample ID 94-11-164-23/,<ﬁ;"
Description 94.20319-2-1:1§§:)

Ref. Ratio .95 L

Laser Pulses 1000 e
Lifetime 301 + .53 us S

R2 .9999
Integrated 1225715
Range:

_..-.—_——._...—-———_....-_.___..-——_—-..—————-—.-..u--.....——__-..-.“—_—_..-—_——.————o.-—————.—————-—-————_-.—..——_

Sample ID 94-11-164-24
Description 94.20325~2
Ref. Ratio .978

Laser Pulseg 1000
Lifetim+ .712 us
R2 .9994 /on)

Integrated 944854
Range: HIGH

FINAL RESULT

FINAL RESULT / 521.441/+ 16.345 ug/L

Date/Time 12/13/94/12:31:35

Cal Y=-1.07E+01X2+1.28E+0Q 842,517
Intensity 217599 (t= (325 us)

Conc 55.53075 + .622 ug/
Dilution Factor 1 mL/mL

Al

55.531 + .622 ug/L

Date/Time 12/13/54,/12:34:49

Cal Y=-1.07E+01X2+1,28E+04X+842.517
Intensity 60839 (t= 52 us)
Conc 5.84518 + 6.68E-02 ug/L
Dilution Factor 1 mL/mL

5.845 + 6.68E-02 ug/L

Date/Time 12/13/94/12:37:23

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 66277 (t= b2
Conc 521.44061 + 16.345 ug/L

Dilution Factor 1 mL/mL

e .~ —— o ik S S S T S —— oy S ——— —— et . S e Tl A, S S S L S L S

Sample ID 94-11-164-24
Description 94.20325-2
Ref. Ratio .978

Laser Pulses 1000

.47 us
R2 .9999

Integrated 168899
Range: HIGH

Date/Time 12/13/94/12:42:41

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 8738 (t= 52 us)
Conc 64.43588 + 1.9729 ug/L
Dilution Factor 1 mL/mL

—__....—.—————....-———_—_-.q-———-..-———————....--———_—__...——__..——_—--_——.n—————_.——————_-—-————--—--—-.—-——

Sample ID 94-11-164-25
Description 94.20326-2
Ref. Ratio .982

Laser Pulses 1000
Lifetime 268 + .826 us
R2 .9996

Integrated 105818
Range: HIGH

Date/Time 12/13/94/12:45:06
Cal Y=3.41E-03X2+167.251X+196.995
Intensity 5669 (t= 52
Cong 41.9881 + 1.2949 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 41.988 + 1.295 ug/L

_—__-—-—_—___...n-—_——.......—_———-o-———————___._—_—__._———_...-——_——_—_-.-——_————-.—n—-——-.—-_-—_———-—.—...

Sample ID 94-11-164-26
Description 94.20327-2
Ref. Ratio .982

Laser Pulses 1000
Lifetime 266 + .149 us
R2 1

Integrated 456733
Range: HIGH

s

Date/Time 12/13/94/12:47:14
Cal Y=3.41E-03X2+167.251X+196,995
Intensity 24413 {t= 52
Conc 185.97862 + 5.6802 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 185.979 + 5.68 ug/L

—.—_———__......._...—._—..—--————-—-_..-.——————_-.—-——__—-..-——_..-.——_.——_—-n—————u.u-—_——..-—————....-————...u-

Sample ID 94-11-164-27
Description 94.20328-2
Ref. Ratio .985

Laser Pulses 1000
Lifetime 238 + .315 us
R2 .9999

Integrated 1259654
Range: HIGH

FINAL RESULT

Date/Time 12/13/94/12:49:17 :

Cal Y=3.41E-03X2+167.251X+196.995

Intensity 74178 (t= 52

Conc 569.8609 + 17.426 ug/L

Dilution Factor 1 mL/mL
A TE

569.861

E——

17.426 ug/L
Al Ca

e

1wt 000029

S IEETS vl



Sample ID 94-11-164-27 <

Description 94,20328-2/1:1
Ref. Ratio .996
Laser Pulses 1000

Lifetime 297 + .91 us
. R2 .9996
: Integrated 173566
" Range: HIGH

—— . e = ———— . 7t Al S ———— iy i e Pyl S S

Sample ID 94-11-164-28
Description 94.20329-~2

Date/Time 12/13/94/12:55:11
":> Cal Y=3.41E-03X2+167.251%¥+196.,995
Intensity 8822 (t= 52 us)

Conc 63.24606 + 1.9473 ug/L
Dilution Factor 1 mL/mL

'—

é/

FINAL RESULT 63.246 + 1.947 ug/L

———————————————— e T S S S e S Ty U Al S S S S T A {4

Date/Time 12/13/94/12:57:21
Cal ¥=3.41E-03X2+167.251%X+196.

Ref. Ratio .992 Intensity 42355 (t= 52 us)
Laser Pulses 1000 Ve Conc 328.22021 + 10.0174 ug/L
Lifetime 243 + .29 us i Dilution Factor 1 mL/mL

R2 1

Integrated 737109 FINAL RESULT 328.22 + 10.017 ug/L

Range: HIGH -

Sample ID 94-11-164-29 Date/Time 12/13/94/12:59:42
Description 94.20330-2 Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .995 Intensity 80832 (t= 52 us)
Laser Pulses 1000 Conc 615.89484 + 18.8622 ug/L
Lifetime 251 + .396 us Dilution Factor 1 mL/mL

R2 .9999 T ¢ 44»»@1 _
Integrated 1435005 FINAL RESULT ,615.895/ + 18.862 ug/L ;
Range: HIGH : :
Sample ID 94-11-164-29 Date/Time 12/13/94/13:04:31
Description 94.20330-%(?2??3 Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .943 Intensity 9516 (t= 52 us)
Laser Pulses 1000 /;/’/”’ Conc 70.39393 + 2.1556 ug/L

-~ Lifetime 294 + .536 us Dilution Factor 1 mL/mL

’R2 .9998

Integrated 190906 FINAL RESULT 70.394 + 2.156 ug/L

Range: HIGH

Sample ID 94-11-164-30 Date/Time 12/13/94/13:06:27
Description 94.20331-2 - Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .984 ) Intensity 48281 (t= 52 us)
Laser Pulses 1000 }f’f Conc 376.34528 + 11.5137 ug/L
Lifetime 240 + .349 us 4 Dilution Factor 1 mL/mL

R2 .9999

Integrated 838032 FINAL RESULT 376.345 + 11.514 ug/L

Range: HIGH

Sample ID 94-11-164-31 Date/Time 12/13/94/13:18:46
Description 94.20332-2 Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .981 Intensity 11890 (t= 52 us)

Laser Pulses 1000
Lifetime 225 + .438 us
RZ2 .9998

Integrated 196094
Range: HIGH

Sample ID 94-11-164-32
Description 94.20333-2
_Ref. Ratio .977

T.aser Pulses 1000
““Lifetime 251 + .297 us
R2 .9999

Integrated 654042
Range: HIGH

—— S ————— T U i Y flm W e e

Conc 94.1098 + 2.8889 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 94.11 + 2.889 ug/L

e Sy — —————— - A A A i S S M S ey e S S A S e e b e A L S S ——————

Date/Time 12/13/94/13:23:19 _

Cal Y=3.41E-03X2+167.251%X+196.995

Intensity 36674 (t= 52 us)

Conc 280.98975 + 8.5915 ug/L 0
qig%gfi__

Dilution Factor 1 mL/mL

FINAL RESULT 280.99 + 8.591 ug/L



. Lifetime 221 +

Sample ID 94-11-164-33
Description 94.20334-2
Ref. Ratio .987

Laser Pulses 1000

.875 us -

:/ / "'/

-R2 .9993

"Integrated 181125

.

Range: HIGH

—————— T ———— T — ——— A T ———— b e ke s P S — —

Sample ID 94-11-164-34
Description 94.26335-2
Ref. Ratio .989

Laser Pulses 1000
Lifetime 221 + .376 us
R2 .9999

Integrated 533399
Range: HIGH

—— —— i e T T A NS A S Y — — e e I S S S —————

Sample ID 94-11-164-35
Description 94.25969-1
Ref. Ratio .98

Laser Pulses 1000
Lifetime 113 + 2.09%7 us
R2 .9915

FINAL RESULT

Integrat £
Range:/ HIGH

e e e e A e e e L Sl ———————— - T T -

12/13/94/13:25:31
Cal Y=3.41E-03X2+167.251X+196.995

Date/Time
Intensity 11408 (t= 52 us)
Conc 88.18754 + 2.7619 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 88.188 + 2.762 ug/L

——— —— e ———— T —— — T ———— e . S S ey AL S S —— — —————

Date/Time 12/13/94/13:27:17

Cel Y=3.41E-03X2+167.251X+196.995
Intensity 33139 (t= 52 us)
Conc 260.689 + 7.9975 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 260.689 + 7.998 ug/L

e — ——— s T A T O Akt S T —— = T A S = b S o ———

Date/Time 12/13/94/13:31:47

Cal Y=3.41E-03X2+167.251X+196.995
Intensity 195 (t= 52 us)
Conc .71344 + 3.70E-02 ug/L
Dilution Factor 1 mL/mL

A
'ﬁBE 02 ug/L

————— T ———— v ———— . A T ——— T T ek S Sy o T e S S — —— ——

Sample ID 94-11-164-35 Date/Time 12/13/94/13:32:54
Description 94.25969-1 Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio 1.013 Intensity 13132 (t= 52 us)
Laser Pul 1000 Conc 1.22975% + 7.98E-02 ug/L
‘Lifetime(ifij} 2.647 us : Dilution Factor 1 mL/mL

R2 .9817 /o)

Integrated 0836 FINAL RESULT 1.23 + 7.98E-02 ug/L
Range-

Sample ID 94-11-164-35 Date/Time 12/13/94/13:36: 36
Description 94.25969- 1 Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .978 Intensity 2272 (t= 52 us)
Laser Pulses 1000 " Conc .1677 + 2.26E-03 ug/L

Lifetime 248 + 1.19 us ,/L Dilution Factor 1 mL/mL

R2 .999 - *

Integrated 40627 FINAL RESULT .168 + 2.26E-03 ug/L

Range: LOW

Sample ID 94-11-164-36 Date/Time 12/13/94/13:38:35
Description 94.25970-1 Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .989 Intensity 53944 (t= 52 us)
Laser Pulsesg 1000 Conc 6.02796 + 7.16E-02 ug/L
Lifetime + .315 us Dilution Factor 1 mL/mL

R2 .9999 )

Integrated 723571 FINAL RESULT 6.028 + 7.16E~02 ug/L

Range: LOW

Sample ID 94-11-164-36 Date/Time 12/13/94/13:44:00
Description 94.25970-1 -~ Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .981 //// Intensity 6885 (t= 52 us)
Lgser Pulses 1000 ‘ Conc .60527 + 7.01E-03 ug/L
Lifetime 283 + ,607 us : Dilution Factor 1 mL/mL

R2 .9998 :

Integrated 132392 FINAL RESULT .605 + 7.01E-03 ug/L %
Range: LOW '




Sample ID 94-11-164-37 Date/Time 12/13/94/13:45:36

Description 94.25971-1 Cal Y=-1,07E+01X2+1.28E+04X+842.517
Ref. Ratio 1.009 \\7< Intensity 207247 (t= 754 us)
Laser Pulses 1000 AN Conc + ug/L
Lifetime 237 + .119 us Dilution Factor 1 mL/mL

. ~R2 1

- Integrated 3575123 FINAL RESULT (i:::;)
Range: LOW -
Sample <= Blank
Sample ID 94-11-164-37 = Date/Time 12/13/94/13:47:06
Description 94.25971-1 éﬁjﬁi) Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .961 . Intensity 215308 (t= 351 us)
Laser Pulses 1000 Conc 59.18484 + .6858 ug/L
Lifetime 304 + .513 us Dilution Factor 1 mL/mL
R2 .9999 it Levs bl unap
Integrate 419108 FINAL RESULT (/59.185 .686 ug/L
Range:CLOW 5
Sample ID 94-11-164-37 — See¢ Date/Time 12/13/94/13:48:18
Description 94.25971-1(1:10\ @4ass Cal Y=3.41E-03X24167.251X+196.995
Ref. Ratio .965 R v Intensity 8003 (t= 52 us)
Laser Pulses 1000 E 13 kg mm/ Conc 59.31653 + 1.8192 ug/L
Lifetime 295 + .689 us , /2§ﬁ’$% / Dilution Factor 1 mL/mL

¢ .
R2 .9998 A, &7 Fhaily
Integrated 162088 "y INAL RESULT 59.317 + 1.819 ug/L

Range: @ ST

——— ————" S —————— R e 2 E Bl et e el

Sample ID ©94-11-164-D3 Date/Time 12/13/94/13:52:18

Description Duplicate -21 Cal Y=3.41B-03X2+167.251X+196.995

Ref. Ratio .982 _ Intensity 8931 (t= 52 us)
mitaser Pulses 1000 /ﬁ,/f’ Conc 68.37884 + 2.0881 ug/L

ifetime 249 + .104 us Dilution Factor 1 mL/mL

R2 1

Integrated 159279 FINAL RESULT 68.379 + 2.088 ug/L

Range: HIGH

e s A AiA S . e AL S S — ——— b ey il S S S S S W S el S SN S S T el S S S S S AL S S S ——————— —

Sample ID 94-11-164-D4 fe Date/Time 12/13/94/13:54:58
Description Duplicate -31 'Ccnbng- Cal Y=3.41E-03X2+167.251X+196.995

Ref. Ratio .982 Intensity 15437 (t= 52 us)
Laser Pulses 1000 >><f Conc, 120.59894 + 3.7085 ug/L
Lifetime 231 + .514 us Dilution Factor 1 mL/mL

R2 .9998 .

Integrated 257815 FINAL RESULT 120.599 + 3.708 ug/L

Range: HIGH

Sample ID 94-11-164-31 Date/Time 12/13/94/13:58:53
Description 94.20332-2 2t A Cal Y=3.41E-03X2+167.251X+196,995
Ref. Ratio .997 lst Cwonkls  1pyensity 11621 (t= 52 us)
Laser Pulses 1000 Conc 92.87972 + 2.8476 ug/L
Lifetime 220 + .357 us Dilution Factor 1 mL/mL

R2 .9999

Integrated 189358 FINAL RESULT 92.88 + 2.848 ug/L

Range: HIGH

I ————————— e e Lt el Kl Al ekttt

Sample ID 94-11-164-D4 Date/Time 12/13/94/14:00:33

. Description Duplicate -31 ,/” Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .999 /Q/ Intensity 15377 (t= 52 us)
‘Laser Pulses 1000 Conc 118.86565 + 3.6744 ug/L o
Lifetime 229 + .66 us Dilution Factor 1 mL/mL Jé?ZL_
R2 .9996 (
Integrated 252609 FINAL RESULT 118.866 + 3.674 ug/L

Ranoe: HIGH

e e ——— ———

600032



Sample ID 25 PPR Date/Time 12/13/94/14:06:28

Description #156 E - Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio ,989 /’f Intensity 207381 (t= 117 us)
Laser Pulses 1000 I Conc 25.36877 + .2849 ug/L
. Lifetime 308 + ,264 us Dilution Factor 1 mL/mL
TIR2 1 .
"~ 'Integrated 4288818 FINAL RESULT 25.369 + .285 ug/L
Range: LOW
Sample ID 25 PPB i Date/Time 12/13/94/14:07:52
D2scription #156 E ,'//' Cal Y¥=3.41E-03X2+167.251X+196.995
Ref. Ratio 1 ﬁ,.-- Intensity 3552 (t= 52 us)
Laser Pulses 1000 Conc 25.16737 + .778 ug/L
Lifetime 300 + 1.149 us Dilution Factor 1 mL/mL
R2 .9994
Integrated 71622 FINAL RESULT 25.167 + .778 ug/L
Range: HIGH
Sample ID 94-11-193-03 Date/Time 12/13/94/14:10:05
Description 94.17825-3 - Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .954 /7 Intensity 63580 (t= 52 us)
Laser Pulses 1000 v Conc 6.30623 + 7.18E-02 ug/L
Lifetime 268 + ,371 us Dilution Factor 1 mL/mL
R2 .9999
Integrated 1191073 FINAL RESULT 6.306 + 7.18E-02 ug/L
Range: LOW
Sample ID 94-11-193-04 ) Date/Time 12/13/94/14:11:53
Description 94.17826-3 / Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .999 // Intensity 59661 (t= 52 us)
. . Laser Pulses 1000 Conc 5.89442 + 6,.60E-02 ug/L
-)Lifetime 270 + .171 us Dilution Factor 1 mL/mL
“R2 1
Integrated 1120521 FINAL RESULT 5.894 + 6.60E-02 ug/L
Range: LOW
Sample ID 94-11-193-Ml ' Date/Time 12/13/94/14:15:51
Description Matrix Spike -03 Cal ¥Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .989 Intensity 35224 (t= 52 us)
Laser Pulses 1000 // Conc 267.5752 + 8.1889 ug/L
Lifetime 261 + .387 us ' Dilution Factor 1 mL/mL
R2 .9999 .
Integrated 646756 FINAL RESULT 267.575 + 8.189 ug/L
Range: HIGH
Sample ID 94-11-193-M1 = Date/Time 12/13/94/14:18:46
Description Matrix Spike 03 /1:10 Cal Y=-1.07E+01X2+1,28E+04X+842.517
Ref. Ratio .992 Intensity 206844 (t= # us)
Laser Pulses 1000 Conc 29.13683 + .3324 ug

Lifetime 302 + .451 us Dilution Factor 1 mL/mL é“%“’\

R2 .9999 Meid cind tanam

Integrated-4224152 FINAL RESULT 29.137 + .332 ug/L

Range :

Sample ID 94-11-193-M1 Date/Time 12/13/94/14:20:17

Description Matrix Spike 03‘!!!§ Cal Y=3.41E-03X2+167.251X+196.995
') Ref. Ratio .996 tvrd ~ Intensity 4025 (t= 52 us)
../ Laser Pulses 1000 9 Lun Conc 28.96942 + .8899 ug/L

Lifetime 294 + .78 us (L Dilution Factor 1 mL/mL

Range:

R2 .9997 5/77(
Integraéejjowl / FINAL RESULT 28.969 + .89 ug/L <
1GH | |



Sample 1D 94-11-194-02
Description 94.29046-3
Ref. Ratio 1.01

Laser Pulses 1000
Lifetime 261 + .175 us
‘R2 1

- Integrated 1318468
Range: LOW

=

A e S vy o S ———— i S ————— it SAN S —— ————— ——

Sample ID 94-11-194-Bl
Description Blank

Ref. Ratio .993

Laser Pulses 1000
Lifetime 300 + .549 us
R2 .9999

Integrated 217206
Range: LOW

—— ey e s by A S S —— e e AT S — ——— —————

Sample ID 94-11-194-81
Description Blank Spike

FINAL RESULT

FINAL RESULT

Date/Time 12/13/94/14:22:20

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 71515 (t= 52 us)
Conc 7.19697 + 8.06E-02 ug/L
Dilution Factor 1 mL/mL

7.197 + 8.06E-02 ug/L

——— s S ——— ey S —— AT T ———— et AL S T S S i e A i ———

Date/Time 12/13/94/14:26:14

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 10818 (t= 52 us)
Conc .97839 + 1.12E-02 ug/L
Dilution Factor 1 mL/mL

.978 + 1.12E-02 ug/L

—————— i k. . e =k S T Ty T il Al S ——— - ——

Date/Time 12/13/94/14:28:02
Cal ¥Y=3.41E-03X2+167.251X+196.995

Ref. Ratio .963 \ Intensity 40117 (t= 52 us)
quer Pulses 1000 Conc 293.69531 + 8.9637 ug/L
Lifetime 303 + .32 us Dilution Factor 1 mL/mL

R2 1 _

Integrated 812341 FINAL RESULT 293.695 + 8.964 ug/L

Range: HIGH ' \

Range: HIGH

R ——————————— L L] s d el et ek e

Sample ID 94-11-194-81 Date/Time 12/13/94/14:31:40

Description Blank Spike

Cal Y=3.41E-03X2+167.251X+196.995

“'x Ref. Ratio

.993

lL.aser Pulses 1000
Lifetime 301 + .481 us
R2 .9999

Integrated 760820
Range: HIGH

————————— T —— —————— T — i —

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio .995

Laser Pulses 1000
Lifetime 317 + .716 us
R2 .9998

Integrated 4401288
Range: LOW

ke e et A — ————— L S ——————

Sample ID 25 PPB CCV
Description #156 E
Pef. Ratio 1.005

Laser Pulses 1000
Lifetime 307 + 1.18 us
RZ2 .9993

Integrated 72529
Range: HIGH

e o o i e ek A S S ——— S AR S A S —————

Intensity 37658 (t= 52 us)
Conc 276.80746 + 8.473 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 276.807 + 8.473 ug/L

———————— e . - A SR S SR R e e =i S S e S SN S T W T Y G WS S SN SN S S N S S T S S e el S A —— —

Date/Time 12/13/94/14:34:33
Cal Y=-1.07E+01X2+1.28E+04X+842.517

/ﬁyf”ﬂ' Intbnsity 209154 (t= 117 us)
Conc 25.27309 + .2932 ug/L
Dilution Factor 1 mL/mL
FINAL RESULT 25.273 + .293 ug/L
. Date/Time 12/13/94/14:35:44
/,/” Cal Y=3.41E-03X2+167.251X+196.995
& Intensity 3483 (t= 52 us)

Conc 25.00187 + .7728 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 25.002 + .773 ug/L

—— e = i . e . S A — — i S — - T ——" . wrah i S ML D S S S S e S S ——

00034



Calibration

IS S ———————————— A LA L bl e Rt e b e e e sl

Range: LOW
Background Measured Intensity 763
Concentration Intercept Uncert. % Disc. Intensity Lifetime R2
+ 50 ug/L 6.15E+05 784.03 3.26E-02 204643 345.4088 .9999
+ 25 ug/L 3.13E+05 559.8 -3.04E-01 205030 343.3766 1
+ 10 ug/L 1.28E+05 358.2 0.37 105787 337.3098 1
+ 5 ug/L 6.65E+04 257.96 3 54191 322.4066 1
+ 1 ug/L 1.33E+04 115.31-2.51E+00 11044 339.7162 . 9997
+ .5 ug/L 6769.63 82.28 -6.53E+00 5438 308.0435 .9996
Zero Point Included. ¥=-1.07E+01X2+1.28E+04X +842.517

Calibration
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Range: HIGH
Background Measured Intensity 6

Concentratlon Intercept Uncert. % Disc. Intensity Lifetime R2
+ 500 ug/L 8.47E+04 291.05 3.99E-02 67449 295.0242 .9999
+ 200 ug/L 3.34E+04 182.88-1.00E+00 27266 309.7819 .9998
+ 100 ug/L 1.75E+04 132.17 3.03 14294 329.4662 . 9999
+ 50 ug/L 8564.55 92.54 ~4.11E-02 7044 328.4559 . 9998
+ 25 ug/L 4373.4 66.13 ~1.60E-01 3612 334.7337 .9997
Zero Point Included. ¥Y=3.41E-03X2+167.251X +196.995
Sample ID 500 PPB CCV Date/Time 12/14/94/13:20:33
Description #138 A Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .988 e Intensity 66678 (t= 52 us)
;. Laser Pulses 1000 [/’ Conc 497.15668 + 15.1734 ug/L
* Lifetime 285 + .226 us Dilution Factor 1 mL/mL
R2 1
Integrated 1304255 FINAL RESULT 497.157 + 15.173 ug/L
Range: HIGH
Sample ID 100 PPB CCV Date/Time 12/14/94/13:22:14
Description #165 A Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .974 ?///f Intensity 14304 (t= 52 us)
Laser Pulses 1000 Conc 104.13604 + 3.1825 ug/L '
Lifetime 319 + .454 us _ Dilytion Factor 1 mL/mL
R2 .9999
Integrated 301938 FINAL RESULT 104.136 + 3.182 ug/L
Range: HIGH
Sample ID 50 PPB CCV Date/Time 12/14/94/13:23:58
Description #165 B a Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio .943 y/' Intensity 7126 (t= 52 us)
Laser Pulses 1000 Conc 51.04147 + 1.5672 ug/L
Lifetime 322 + .882 us Dilution Factor 1 mL/mL
R2 .9997
Integraced 150678 FINAL RESULT 51.041 + 1.567 ug/L
Range: HIGH
Sample ID 50 PPB CCV Date/Time 12/14/94/13:25:42
- Description #165 B ' Cal Y=-1.07E+01X2+1.28E+04X+842.517
" Ref. Ratio ,961 i Intensity 214379 (t= 338 us)
" Laser Pulses 1000 ;yf' Conc 51.65588 + .5907 ug/L
Lifetime 326 + .317 us Dilution Factor 1 mL/mL
R2 1
Iintegrated 4595680 FINAL RESULT 51.656 + .591 ug/L E;%?L(:_m
range: LOW A >



Sample ID 10 PPB CCV
Description #156 F
Ref. Ratio 1.002
Laser Pulses 1000
Lifetime 320 + .356 us
R2 1

Integrated 2168040
Range: LOW
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Sample ID 1 PPB CCV
Description #166

Ref. Ratio 1.009

Laser Pulses 1000
Lifetime 322 + .671 us
R2 .9998

Integrated 231555
Range: LOW
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Sample ID 0 PPB CCV
Description #138 K
Ref. Ratio ,994
Laser Pulses 1000

Lifetime 431 + 14.357 us

R2 .9544
Integrated 65477
Range: LOW
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Sample ID 10 PPB CCV 2ND

Description #157

", Ref. Ratio 1.007

"Laser Pulses 1000
Lifetime 323 + .597 us
R2 .9999

Integrated 2203663
Range: LOW
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Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.011

Laser Pulses 1000
Lifetime 325 + .521 us
R2 1

Integrated 4305245
Range: LOW
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Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.016

Laser Pulses 1000
Lifetime 311 + .835 us
R2 .9997

Integrated 70850
‘Range: HIGH
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_.Sample ID 94-11-091-01
. Description 94.13713-3

" Ref. Ratio 1.015

Laser Pulses 1000
Lifetime 269 + .229 us
R2 1

Integrated 1717648
Range: LOW

[

Date/Time 12/14/94/13:27:34

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 102283 (t= 52 us)
Conc 9.89857 + .1116 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 9.899 + .112 ug/L

Date/Time 12/14/94/13:29:09

Cal ¥=-1.07E+01X2+1.28E+04X+842.517
Intensity 11107 (t= 52 us)
Conc .98403 + 1.13E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT .984 + 1.13E-02 ug/L

Date/Time 12/14/94/13:31:00

Cal Y=-1.07E4+01X2+1.28E+04X+842.517
Intensity 3388 (t= 52 us)
Conc .17031 + 5.49E-03 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT .17 + 5.49E-03 ug/L

Date/Time 12/14/94/13:32:56

Cal ¥=-1.07E+01X2+1.28E+04X+842.517
Intensity 104036 (t= 52 us)
Conc 9.96348 + .1138 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 9.963 + .114 ug/L

Date/Time 12/14/94/13:34:37

Cal Y=-1.07E+01X2+1.28E+04X+842.517
Intensity 201310 (t= 117 us)
Con¢ 24.05806 + .2695 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 24.058 + .269 ug/L

Date/Time 12/14/94/13:36:00
Cal ¥=3.41E-03X2+167.251X+196.995

Intensity 3431 (t= 52 us)

Conc 24.12068 + .7408 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 24.121 + .741 ug/L

FINAL RESULT 9.112 + .102 ug/L

Date/Time 12/14/94/13:42:00
Cal ¥=-1.07B+01X2+1.28E+04X+842.517
Intensity 91483 (t= 52 us)
Conc 9.11222 + .1023 ug/L
Dilution Pactor 1 mL/mL

SAC
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Sample ID ' 25 PPB CCV
Description #156 E
Ref. Ratio 1.017

Laser Pulses 1000
Lifetime 352 + .692 us

. R2 1

" 'Integrated 4600223 FINAL

Range: LOW
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Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.005

Laser Pulses 1000
Lifetime 321 + 1.581 us
R2 .999

Integrated 72071

Range: HIGH
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Sample ID 94-23-164-D2
Description Duplicate 11-164-37
Ref. Ratio 1.008
LLaser Pulses 1000

Lifetime 219 + .278 us

R2 .9999

Integrated 1169784 FINAL
Range: HIGH

[ —————————————————— T AR el 2 Tl ek

Sample ID 94-23-164-D3
Description Duplicate 11-164-37
Ref. Ratio 1.015

Laser Pulses 1000 \74\
" uifetime 229 + 7.80E-02 us
R2 1
Integrated 1142265
Range: HIGH
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Sample ID 94-23-154-D4
Description Duplicate 11-164-37
Ref. Ratio 1.009

Laser Pulses 1000

Lifetime 223 + .223 us 7(
R2 1

Integrated 1120202 FINAL
Range: HIGH
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Sample ID 94-23-164-D5
Description Duplicate 11-~164-3
Ref. Ratio 1.02

Laser Pulses 1000

Lifetime 225 + .266 us Diluti Factor 1 mL/mL

B2 .9999 R elids £

Iintegrated 1182952 FINAL RESULT /566.9%1 + 17.348 ug/L

Range: HIGH

Sample ID 94-11-050-B1 Date/Time 12/14/94/22:07:29
Description Blank Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio 1.023 - Intensity 21475 (t= 52 us)
Laser Pulses 1000 ~" Comc 1.96691 + 2.21E-02 ug/L

Lifetime 319 + .311 us
R2 1

Integrated 444325
Range: LOW

e

Date/Time 12/14/94/21:34:35

Cal Y=-1.07E+01X2+1.28E+04X+842.517

Intensity 204837 (t= 130
Conc 24.60946 + ,2757 ug/L
Dilution Factor 1 mL/mL

RESULT 24.609 + .276 ug/L

Date/Time 12/14/94/21:43:57

Cal ¥=3.41E-03X2+167.251X+196.

Intensity 3463 (t= 52
Conc 23.82323 + .7406 ug/L
Dilution Factor 1 mL/mL

RESULT 23.823 + .741 ug/L

Date/Time 12/14/94/21:57:03

Cal Y=3.41E-03X2+167.251X+196.

Intensity 72675 (t= 52
Conc 575.60425 + 17.6054 ug/L
Dilution Factor 1 mL/mL

WL o

RESULT /575.604)+ 17.605 ug/L

Date/Time 12/14/94/21:59:24

Cal ¥Y=3.41E-03X2+167.251X+196.

Intensity 69050 (t= 52
Conc 537.56134 + 16.4066 ug/L
Dilution %ﬂftor 1 mL/mL

QMhéAAﬂﬁ%
RESULT /537.561 16.407 ug/L

Date/Time 12/14/94/22:01:08

Cal Y=3.41B-03X2+167.251X+196.

Intensity 68600 (t= 52
Conc 541.23816 + 16.5188 ug/L
Dllutlon\Factor 1 mL/mL

Ut (L8 o
RESULT 8 + 16.519 ug/L

Date/Time 12/14/94/22:02:53

Cal Y=3.41B-03X2+167.251X+196.

Intensity 72140 (t= 52
conc 566.99146 + 17.3476 ug/L

Dilution Factor 1 mL/mL

us)



Sample ID 94-11-050-B2
Description Blank

Ref. Ratio 1.022

~Laser Pulses 1000

© TLifetime 322 + .416 us
- R2 .9999

Integrated 350246
Range: LOW
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Sample ID 94-11-050-sl1
Description Blank Spike
Ref. Ratio 1.015

Laser Pulses 1000
Lifetime 298 + .239 us
R2 1

Integrated 710534

Range: HIGH

e et — ——— —————— i Y T ol S —

Sample ID 94-11-~050-82
Description Blank Spike
Ref. Ratio 1.026

Laser Pulses 1000
Lifetime 305 + .563 us
R2 .99%9

Integrated 750476

Range: HIGH

———————— — e A AL ———————— ——— ———

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.029

vaser Pulses 1000
Lifetime 322 + .408 us
R2 1

Integrated 4306729
Range: LOW

— ———————— . o —— ———— i W AT . S —

Sample ID 25 PPB CCV
Description #156 E
Ref. Ratio 1.032

Laser Pulses 1000
Lifetime 310 + 1.001 us
R2 .9996

Integrated 70862

Range: HIGH

v e ————— A ——— . ek ok A T ———

Date/Time 12/14/94/22:09:10
- Cal Y=-1.07E+01X2+1.28E+04X+842.517
f//’/’ Intensity 16572 (t= 52 us)
Conc 1.52017 + 1.72E-02 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.52 + 1.72E-02 ug/L
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Date/Time 12/14/94/22:13:27

Cal Y=3.41E-03X2+167.251X+196.995

Intensity 35191 (t= 52 us)
# Conc 260.50113 + 7.9571 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 260.501 + 7.957 ug/L

. —— o e s S v bk A —— T il S —— o Yot S S S e AN A S S S S

Date/Time 12/14/94/22:14:58

Aif”’ﬂfp Cal Y=3.41E-03X2+167.251X+196.995
Intensity 36769 (t= 52 us)
Conc 269.58582 + 8.2449 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 269.586 + 8.245 ug/L

——— v P R i iy S S S S S S S e SN S s S S S S ) e e SN SN S S S TR W S T e A N S —————

Date/Time 12/14/94/22:16:49
: ' Cal Y=-1.07E+01X2+1.28E+04X+842.517
L—"" Intensity 202568  (t= 117 us)
Conc 24.30181 + ,2746 ug/L
Dilution Factor 1 mL/mL

FINAL RESULT 24.302 + .275 ug/L

T p—————— P R b

Date/Time 12/14/94/22:17:57

Cal ¥=3.41E-03X2+167.251X+196.995

Intensity 3375 (t= 52 us)
e Conc 24.13634 + .743 ug/L

Dilution Factor 1 mL/mL

FINAL RESULT 24.136 + .743 ug/L i;ﬁLfih

P ———— M et e e e R R B ]
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Intensity 9075 , (t= 52 us)
Conc 65.45573 + 2.0109 ug/L
Dilution Factor 1 mL/mL

Ref. Ratio .999
Laser Pulses 1000
Lifetime 297 + .799 us

Sample ID 94-23-164-D5 : . Date/Time 12/14/94/22:31:23
Description Dup 11-154-37 Cal Y=3.41E-03X2+167.251X+196.995

..-R2 .9997

- Integrated 179690 FINAL RESULT 65.456 + 2.011 ug/L
Range: HIGH '
Sample ID 94-23-164-D4 Date/Time 12/14/94/22:33:02
Description Dup 11-164-37 1:10 Cal Y=3.41E-03X2+167.251X+196.995
Ref. Ratio 1.006 Intensity 8460 (t= 52 us)
Laser Pulses 1000 / Conc 62.48341 + 1.9166 ug/L
Lifetime 298 + .682 us Dilution Factor 1 mL/mL
R2 .,9998
Integrated 171999 FINAL RESULT 62.483 + 1.917 ug/L
Range: HIGH
Sample ID 94-23-164-D3 — Date/Time 12/14/94/22:34:31
Description Dup 11-164- 37({;&9// Cal Y=3.41E-03X2+167.251X+196.995
Ref, Ratio 1.01 Intensity 8809 (t= 52 us)
Laser Pulses 1000 - < Conc 62.83231 + 1.9261 ug/L
Lifetime 308 + .721 us &— Dilution Factor 1 mL/mL
R2 .9998 .
Integrated 178188 FINAL RESULT 62.832 + 1.926 ug/L
Range: HIGH
Sample ID 94-23-164-D2 - Date/Time 12/14/94/22:36:29

. Description Dup 11-164—37(5;&9 Cal Y=3.41E-03X2+167.251X+196.995

i ""Ref. Ratio 1.009 Intensity 9353 (t= 52 us)

- Laser Pulses 1000 Conc 68.38331 + 2.091 ug/L
Lifetime 299 + .424 us " - Dilution Factor 1 mL/mL
R2 .9999
Integrated 188295 FINAL RESULT 68.383 + 2.091 ug/L
Range: HIGH
Sample ID 25 PPB CCV Date/Time 12/14/94/22:38:25
Description #156 E Cal Y=-1.07E+01X2+1.28E+04X+842.517
Ref. Ratio .974 e Intensity 208926 (t= 117 us)
Laser Pulses 1000 Cond 24.63917 + .2863 ug/L
Lifetime 335 + .772 us Dilution Factor 1 mL/mL
R2 .9998
Integrated 4540643 FINAL RESULT 24.639 + .2386 ug/L
Range: LOW
Sample ID 25 PPB CCV Date/Time 12/14/94/22:39:43
Description #156 BE Cal ¥=3,41E-03X2+167.251X+196.995
Ref. Ratio .979 - . Intensity 3563 (t= 52 us)
L.aser Pulses 1000 42/’"## Conc 24.89898 + .767 ug/L
Lifetime 318 + 1.102 us Dilution Factor 1 mL/mL
R2 .9995
Integrated 74514 FINAL RESULT 24.899 + .767 ug/L

Range: HIGH

S A ——————— ——— T 5 e S W i S - T T T S . i el i — — i —— ————— = vk T el firfh S S S Y v S T — A " S

000039



ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 6

'QUALITY ASSURANCE
SUMMARY REPORTS
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QUALITY ASSURANCE (QA) SUMMARY SHEET

ATI-FTC WORKORDER No. _ 7Y~/ = Iy -

Please explain briefly any QA or other problems associated with the
analysis of samples. Problems could result from log-in, matrix,
color, odor, dilution, consistency, scheduling, equipment or
instrumentation.

r, - " f . [ ‘/
W / "q' fry " - A X ] 1. 14 , IA .«,L LA = ’ II (A

) I,J,,, )

/ _......._‘—_..-..,.-..--....-------—-»----—-—-------'----v-u-m-- [,

SUPERVISOR DATE

The purpose of the QA Summary Sheet is to document any problems

associated with the analysxs of the samples. Documentation of

problems will greatly increase the communication from group to

group. But more importantly, it will help our Project Managers
communicate with our clients.

ATI FRM 302FC

04/20/92
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 7

LABORATORY
BENCH SHEETS
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TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET
Analysl GT U Spike Std No. /25
Prep Dale___JZ -5 -4 U Spike Sd Vol 0.Swull CountDate 12 /67/94
Spike Witness__pA Dale ) 2-¥-5«¢
ATl CLIENT INITIAL |DIGESTION |ALIQUOT| FINAL POS
WORKORDER SAMPLE MASS VOLUME {mL} |VOLUME REMARKS CK'D
NUMBER iD {G) {mL) {mlL)
Guy-11~ 1oy ~ot | 9. /8 5¢¥-3 0.20¢8 | 100 l.o BP
o020 Q4. 18 S51-3 0.2044
~p3| 4. /8 5573 0.20%8
| gy 1Y S¢0-3 s, 2.0 24
—oS| Gu. 1% S61-3 @,203 |
=0k | Gy, 20 DI1-) 9,205¢
-6 94,20 312-2 0.2077 )
-08| % 20 3132 0.19¢7 .
~oq| Sy, 20 3/4-2 0,2049
-1b| Ty, 20 3§5-2. 8,204 ﬁ
—it] G4, 20 34-T g,2037
18| G, 29 320-2 0,203
13| Gy, 20 32{-2 0.2104
~-ny| Gy, 20 322-2 0.2tod _
wts| Gy, 20 3232 0. 204 {
~l6| Gy, 20 B2Y-2. ©.1993
17l gy o 33%¢-2 @, 2079
) 5| Gu, 20 337-2. o 208y} of I:)s J
U Spike Sld Pipel Nwmbo..m ~*: refer lo AT| SOP T47FC ATI FORM 729FC - Revislon 0 - 111793
instrumenl Pipel cop? ﬁ Sl Gt nﬁ.wav
Uraplex Pipel co0ol on' ton prge Refinquished by __ € £ Date /2-¢07-9¢
Balance # /3 Received by __18 2 Dale j2-07-7%.
DI Pipeltor___RS ~0voef Reviewed by __3 2 Date 12— //- 94

910019




SAMPLE CONDITION FORM >
W
. o
METIIOD Tpfd: P4  MATRIX 38/ / EXT.DATE  ,2-5-9Y TECH G & =
WORK ORDER # SAMPLE # ISAMPLE CONDITION SAMPLE ODOR
QY Jl-le— ol Lght broun —geony il
02 a«,pcrwlmb. /
-3 !
-4
=095 veq
-0b m..PM.; :
—v] _ L. :
e _
~vq Dire e @y euy
— 10 . Bown
— 1 Gy - brow n 20, /
=) va:m&.? Sp;
-13
~iy
-ty A%
-1b Qreq 307
I: mﬂnm n m&.~ ~
Y - jg ] — _—
o - S5- Qrm -
an —1

ATl FAM BMIC




SR I

Ladad Py ik PR sl s s

H)n.% 3:. Resin \-h.s.—h. nWh%y\.«V

000045

TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET
Analyst cL UsSpike SidNo. I35
Prep Dale 12 -5 -G U Spike Std Vol _@.5 »7/ nbc\.\m&o:_z Date 12 \o .w\ i
f Spike Witness Date’ =100
" 9
ATl CLIENT INITIAL |DIGESTIONJALIQUOT]| FINAL POS
WORKORDER SAMPLE MASS VOLUME {mL) {VOLUME REMARKS CK'D
NUMBER i3] (G} {mL) {mL)
Gu-1-164 - 19 | 9y, 20 3qy -y o.2¢x7| 00 Lo — gP
X 20 | Gy 185553 6.21c0 / . | 1o sorbite - ,
Pd—11- g6 ~d |l Gy-11-toy - 0] 0.10b7 | 4
-d2 V\M...;.m.\.‘:n ...sW...\. I} 02067
My | TSP e 0268 S
~3 | m\h: K ve2?¥
“ =3 | Blawk Spikke g.2065"
\\
\\
\
Q3 .u\\
N
“ M "
< Fal \
o6 =~
e F
~ |
_~ ]
!
pd — _M\
*: refer to ATI SOP 747FC ATIFORM 729FC - Revisglon 0 - 1101793

U Spike Sid Pipel_A%- 207

Instrument Pipel___ Ce@¢ 2.
Uraplex Pipet Coxs
Balance # /&

Di Pipetior____ #$~000¢

w S22 Fo7e 900/

Date v2-07-%%

Date 12-0 74

Relinquished by G £
Received by R P
Reviewed by R

Dale [2~1}- T4

910020




SAMPLE CONDITION FORM -
METHOD b -KpA. MATRIX So, /! EXT.DATE /92 -5.9¢ TECH &£
~ \WORK ORDER # SAMPLE ## [SAMPLE CONDITION SAMPLE ODOR
q4-i-by - 19 ?e'tfhw\\
<20 Qve, Co.f
-4 )
~d 2
- My
- &,
v ~Sj
\ \:I\\
\ g %ﬂ\m\ -
~ , :
B
\\
i —
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TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET

Analyst <2 , USpike StdNo. ____ |35 )
Prep Dale 12-2-9Y U Spike Std Vol __ . wli CountDate __ {2 —( % -7
Spike Witness_z75__ Date (/> 7¢
ATI CLIENT INITIAL [DIGESTION |ALIQUOT} FINAL . POS
WORKORDER SAMPLE MASS VOLUME (mL) (VOLUME REMARKS CK'D
NUMBER iD (G} {mL) {mL)
QL ti-tef =20 | 9 202i7-2 0.210°| o0 |/O A/ . N
. = NPEN @.2¢¥3 dit - _
231 94, 903192 2068 ) (J!160) f
24| 94 20325-2.  |p207¢ (L
=251 Ty, 20326-2 9,210 :
=26 | 9y, 20327-2 %2008
2] | 94, 20326-2 6, 22%¢ q..e
~28 |- 94, 20329-2 0. 2035 _
-29 qY, 203302 .2 020 «W \M\H
s
—30| 9¢, 20331-2 j0.20 (2 :
-3i| 94, 20332-2 0 /P95
32| G4, 20333-2 9,206
=33| 9¢, 2033¢-2 e.2fef
—34| 44, 203352 0.2010
-35| Fs25%F-¢ 2066
=301 _FU, 25770~ _M.No?
~37|. 9%, 25911/ Ib.2049
n?\ J-193 - 03 Qu. 7825 -3 0.20ed |
U Spike Std Pipet RS~ 0077 *: refer to ATI SOP 747FC ATI FORM 729FC - Revision 0 - 11117193
Instrument Pipet__ lnuow
Uraplex Pipet C-000 (Cew!t supge wwﬁﬁﬂu Relinquished by __ & = Date / 2= /5 .m{
Balance # 13 Recelved by _ St Date -/,
DI Pipetlor, fLs=0 A Reviewed by |m\r Date _/2— % .\E

§30071
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SAMPLE CONDITION FORM
METHOD Todld- Kpa__ MATRIX __Ses / EXT.DATE /2- 7-F4 TECH OF
WORK ORDER # SAMPLE # |SAMPLE CONDITION SAMPLE ODOR
Qu-pi= o= 21} fight boguw 2 ~goea S/
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AOGS.* .ﬂ.?ﬁ @JD..NP w.WOG,.w_.__. w

_ (e p]
TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET M
: s}
Analyst Q.M U Spike Sid Neo. _ C <O
Prep Date__ J2~7-9% U Spike Std Vol %@m CountDate 12+ 3-7* | o
Splk i Dat
) ptke Witness ale : 36071
ATI CLIENT INITIAL |[DIGESTION [ALIQUOT| FINAL . POS
WORKORDER SAMPLE MASS VOLUME {mL) |VOLUME REMARKS CK'D
NUMBER D (G) {mL) (mL})
Qy-11-193- 04| 9y 71826-3 0.2010| tom Q| Aia ol
Qf-ll ~jGY ~02| 94, 27046-3 _ |020:3} | ._
Qu-fi-tif ~dy | dupls, 94-tr-foy—Rf | 0 200
@..T: F&ln?x qu\.. qu-t-y-3]" 18009l | L | U | | _- ~
T i1~ y93-m 1 | "ol ST - 03 o, 2005 (Lo
9Yti <194 ~By| Riankd 0.2040
9411-194~ S, | Biowd Sphe  Pzoe8| J |V N4
) \\J
\\
- —
AW \ﬁm\n\
o
(4~
. SX
| -
U Spike Std Pipet * . refer to ATI SOP 747FC . ATt FORM 729FC - Revislon 0 - 11\i793
Instrument Pipet
Uraplex Pipet < Relinquished by Date / nm.\
Balance # mcmr Received by Date P V
DI Pipettor <300 7 Revlewed by Date ~
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SAMPLE CONDITION FORM

meTHoD  7of U- KPR MATRIX 3o, 4 EXT.DATE /R -~7-2% TEcH 6L
<<Ow_x. ORDER # SAMPLE# |SAMPLE CONDITION SAMPLE ODOR
eq-1t-ig3 -~ 04 | Qves, Soi /
N e A Pm
941~ 1bq — d3 \
Qu—i1c~ lee— 4o \
Pop~11 ~I93~ M| o
q4-—1t- /94 = B¢
Qs —A(—1 94 =St /
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TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET

Analyst___ @S | U Spike Std No. i35
Prep Dale.___/2 /¥ -4 U Spike Sid Vol ____ 0.5 will, Count Date ___{Z—14-9N
: Spike Wilness z £¢%___Date \y\\N\A\N
ATL CLIENT INITIAL |DIGESTION|ALIQUOT| FINAL . POS
WORKORDER ’ SAMPLE MASS | VOLUME | (mL) |VOLUME REMARKS CK'D
NUMBER . 1D (G) (mL) (mL)
9y-11-02%—0| |, 9y, /1o —3 0:2057] /90 [.©
—9 24, 1/9i9-3 ¢.2i00
v =03 W 1bi3b-3 - l0.2032)

Gy-fj-030 -0 || g4, 12RIO-3 |0.2065
—oz! 94, [2%12-D 3,203

e -3 7Y Py 12¢1-3 9-205Yy i
G-ti-032-0(| 94 12085-% 0. 269/
: ozl - 0,200y

03| a4y J20%7-¢ 0.2087
v ol @¢ 120%¥-Y 102009
Gy -1 -0t~ 2| | QU.219R36-3 .2¢3°
-0z| 9y 209373 08,2023
03| Y 2193%-> 0-2¢20
s —of| 24.2/93F.3 0. 2048

Gey- 11047~ 0l |GH- 12915 -3 g.2/02
~02f FY, 1285C-3 0.2029
v 03| P41 b - 9.20

Gy-11-050- o\l gq, (2532 -3 |0.2%0] v~ .-
U Spike Std Pipet __ R~ -c0 7 *: refer 1o ATI SOP 747FC ATIFORM729FC - Revision 0 - 11793 ¢z - 12-15¥F
Instrument Pipel__ € -0 A
Uraplex Pipel ___ C-oc¢/ ?,.Jm s ¢ 1003 Nv Relinquished by _& 5. Date [ L ~¢5-¢
Balance # i3 ¢ o e & Received by ___S4T, Dale /2 ~/« - 7¢
DIl Pipettor____#s o004 _ _ Reviewed by BP Dale /2~i5-74
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SAMPLE CONDITION FORM nnuu,.w
)
._ . L -
METHOD _ Yot U~KP/_maTRIX __ So,/ EXT.DATE /2 -/4¢-9¥ TECH 6% =
WORK ORDER # SAMPLE # [SAMPLE CONDITION . SAMPLE ODOR
qt~1l-029~ O/ tight geay g0/ (
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TOTAL URANIUM BY KPA IN SOILS ANALYSIS WORKSHEET

Analyst GZ U Spike Sid No.
Prep Date_____s2 —/4-9/£ U Spike Std Vol %WQ\ Count Date
’ Spike Witness Dale
39
ATI CLIENT INITIAL _|DIGESTION [ALIQUOT]| FINAL POS
WORKORDER SAMPLE MASS | VOLUME | (mlL) |VOLUME REMARKS CK'D
NUMBER ID (G) {mL) (mL)
QY. f-050~ot| Y, 12 FIR=3 oa012f o0 | 1.0
03] 94.,2537-3 o209 |

Gfpi~tof— 3T| F4.2597 (-} 9.2{ o]
Qof — Ji- 029 - n: dupl. Q4 -1(-029-0f 9. 26%%
gy~ (=032 =d| 0.2817
Gy~ 1 ~o4p ~dy .r.b_.ncl H~Ne—0f |0.2032] .
aY~Ftpg— da|depi@tf=t1-164-37 |0.21¢7 4 \ 10_clldor~ 34
P30ttt 43 | dupl @Y= H-sog-3) 02017 o g@ﬂ@j

Y-F 1oy~ dd .?m.\ Gy~ ti-tey 37 10,204, \m ML,

P4 K-t ~d & | dup/ 9 - 1= 137 |021,] - \
Gy 1] = D30~M; ML”. 03P 0t |p.20y9

qy-11~p97-M2| Y50 S8 0r e 2031

T~ 11 050~ 8) Blauh 0.20 14 S4¢
G~ t1—-0Sp- By Res 0.2038

Gy —tl— 2 50-S m\% 9.20%G

Gy-ti- 050 52| RLsul Spihr o.2035| V o+

FAY JZ-19-9 _ o
—— L
ATI FORM 729FC - Revision 0 - § 1\17\93

U Spike Std Pipel

Instrument Pipet

*: refer 1o ATI SOP 747FC

Date

Uraplex Pipet Shee ‘?rw\ﬂ See ptse # s Relinquished by
Balance # o0 3] @.m Received by Date
DI Pipetlor 91 G1o0°31 f Reviewed by Date
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SAMPLE CONDITION FORM
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METHOD To1.U =W PA MATRIX mu\\ EXT. DATE \N-E-S\. TECH 6%

WORK ORDER # SAMPLE # |SAMPLE CONDITION SAMPLE ODOR
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 8

STANDARDS
TRACEABILITY
DOCUMENTS
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P.O. Box 30188
Charleston, SC 26417
TeEL: (BO3) 556-3411
FAX: (803) 769-7399

ATLID ¥ oor0/

HISH-PURITY
STANDARDS

- Certificate of Analpsis

Uranium
Lot# 490125

Source . Standard _ P
Source . Purity Acid Concentration ' "*:i

Uranium Oxide 99.968% HNO;, 2% 10003 pe/mL,

This spectrometric standard solution has been prepared from high-purity reference
materials, Subboiled high-purity acid has been used to place the materials in solution and to
stabilize the standard. The matrix is nitric acid as stated above in 18 megaohm deionized
water. The reference materials have been assayed by optical emission spectrometry and
atomic absorption spectrometry and are certified to contain less than 300 pg/g total o
impurides. . . %

The standard has besn prepared gravimetrically by weighing the reference material to 5
significant figures. Volumetric glassware has been calibrated gravimeirically to 5 significant :
figures. ' . - _

The Standard Concentration has been certified by Spectrometric analysis against an
independent source which is traceable to National Institute of Standards and Technology,
Standard Reference Material No. 3164

This standard is valid for one year from the shipping date provided the solution is kept
tightly cappsd and stored under normal laboratory conditions.

Theodore C. Rains . =
President
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| PLASMACH_EM

ASSOCHItATES.INGC .
5142 W, Hurley Pord Road = ;
FunghmhwhmeAO s L
Tel: 508-919-0509 , Fax: 9089100805  :
CERTIFICATE OF ANALYSIS L
" URANIUM v
Cataleg # * Dsz2012 :
Description : 1000ug/ml U in 2% HNO3
Lot & :  N2MO2NiPE

s

"The following 4information is provided for your records. Should you have ar.

questions please refer to the above referenced lot‘numbgr. ?;
The starting material used to prepare this standard was: Ef
Uranium (IV,VI) Oxide Lot & =: Co958:11 .
uzo08 Purity : 99.S98% .
- : hssay : B84.50% -

Trace Impurities:
SIi S-10ppm ., |
Fe.Mg 4-Bppm each

L. Lo
The standard was then stoichiometrically prepared ‘usinj"e%ectrop;c
z2eide, 18 megoehm double de—ionized wvater, re-calibrated (by weight)

A glessvere and packaged in pre-cleaned bottles.

The resulting solution stendard was assayed via Classical WetT Assay Methse -
EDTA TITRATION '

NIST TRACEABILITY: FEOTA standardized agaimst SRM 928 Lead Nitrate
Method corroborated against SRA 3164 U spectrometric -
solution.

ACTUAL ASSAY OF STANDARD: 1000ug/ml (+/- 0.5% relative)

The resulting solution stsndard wes veritied on ICP at 385.958nm.

.
PO TI

- S

Certificate : COA922 Expir;:Lan: 30 DEC 1594, f*
P.O. : :
I:.'iilg..ei . 35 3 ;—‘
) I
AUG 101993 Suraa C Tl
Authorized Signature: : o, :
Title ‘ : : ' Precsident
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ANALYTICAL TECHNOLOGIES, INC.
Radiochemistry Data Package

Section 9
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Los Alamos

NATIONAL LABORATORY

October

Steve Fry

ATI

225 Commerce Drive
Fort Collins,

Dear Steve

12, 1934

CO 80524

GY~))-1¢ ¥

v
:
-

Please analyze the enclosed samples according to the schedule
below. These samples are on Request Number: 19509

WE WILL SHIP THESE SAMPLES ONE MONTH FROM TODAY (11/12/94)

UNLESS NOTIFIED BY YOU THAT WE CAN SHIP EARLIER.

Cost Center:

ANALYTES

GSCAN, U

Program Fund Code: M78B

MATRIX DATE
SAMPLE-CUT CODE COLLECTED

vi 94.,18548-3
294 ,18551-3
¢394.18557-3
e/94.18560-3
¢594.18561-3
oL 94.20311-2
©794.20312-2
0§94.20313-2
2 94.20314-2

/¢ 94.20315-2

i1 94.20316-2
12 94.20320-2
/3 94.20321-2
r¥ 94.20322-2
/8 94.20323-2
16 94.20324-2
)7 94.20336-2
7§ 94.20337-2
.G 94.20344-2

>C 94.18555-3
2] 94.20317-2
22 94.20318-2
2% 94.20319-2
¢ 94.20325-2
2594.,20326-2
26 94.20327-2
2794.20328-2
2%94.20329-2
24 94.20330-2
30 94.20331-2
3} 94.20332-2

An Equal Opporiunity Employer/Operated by the University of California

munnoonnhunmnnin oo bhhhbhhhnnhinnn

21-JUL-94
15-JUL-94
03-AUG-94
25-JUL-94
25-JUL-94
06-JUL-94
20-JUL-94
15-JUL-94
30-JUN-94
28-JUN-94
30-JUN-94
24-JUL-94
27-JUL-94
25-JUL-94
28-JUL-94
08-JUL-94
25-~JUL-94
20-~-JUL-94
19-JUL-94

27-JUL-94
28-JUN-94
28-JUN-94
27-JUL-94
28-JUL-94
28-JUL-~94
27-JUL-94
27-JUL~94
18-JUL-94
18-JUL-94
18-JUL-94
14-JUL-94

000067
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MATRIX DATE
SAMPLE-CUT CODE COLLECTED

Cost Center: 4609 Program Fund Code: M78B

ANALYTES

U 2,)94.20333-2
3394.20334-2
5’?94.20335—2
75 94.25969-1
3/ 94.25970-1
37 94.25971-1

SAMPLES ARE INCLUSIVE !

SINCERELY,M .

égaurel L. Shastri
File (2)

nNnhnwinn

18-JUL-94
14-JUL-94
14-JUL-94
31-AUG-94
31-AUG-94
31-AUG-94

000068



LOS ALAMOS

Los Alamos National Laboratory
New Mexico 87345

Los Alamos,

{
i

7y o - w‘/'

EM-9 CHAIN OF CUSTODY DOCUMENT

NBR: 15654

Desc: SAK TA-15 -- RADIOCHEMISTRY TO ATI

Request: 19509
Sample Cut Type Size Comments
ZY94.20325 2 POLYETHYLENE 125 ML TOTAL U
15°94.20326 2 POLYETHYLENE 125 ML TOTAL U
Z¢94.20327 2 POLYETHYLENE 125 ML TOTAL U
}794.20328 2 POLYETHYLENE 125 ML TOTAL U
.594.20329 2 POLYETHYLENE 125 ML TOTAL U
9 94.20330 2 POLYETHYLENE 125 ML TOTAL U
30 94.20331 2 POLYETHYLENE 125 ML TOTAL U
;/94.20332 2 POLYETHYLENE 125 ML TOTAL U
2.94.20333 2 POLYETHYLENE 125 ML TOTAL U
;394.20334 2 POLYETHYLENE 125 ML TOTAL U
Y 94.20335 2 POLYETHYLENE 125 ML TOTAL U
7 94.203386 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
lg94.23337 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
”?94.20344 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
1% 94,25969 1 POLYETHYLENE 60 ML ° TOTAL U
1l 94,25970 1 POLYETHYLENE 60 ML TOTAL U
?794.25971 1 POLYETHYLENE 60 ML TOTAL U
Relinquished BY(Print Name & Sign) Dat Time Received By(Print Name & Sign)
N RYINA //2/ﬁn, 930 FeD £y '
W= 105 Giton e Bosecled
Received feor Disposal By(Print Name and Sign) Remarks

Los Alames National Laboratory

<
-}
g
b
>3
da)
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LOS ALAMOS

Los Alamos National Laboratory
New Mexjico 87545

Los Alamos,

EM-9 CHAIN OF CUSTODY DOCUMENT

NXBR: 15653

7V—//‘/u7

Remarks

000070

Reauest: 193509 Desc: SAK TA-15 -- RADIOCHEMISTRY TO ATI
Sample Cut Tvpe Size Comments

) 94.18548 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
284.18551 3 POLYETHYLENE 560 ML GAMMA SPECTROSCOPY, TOTAL.U
) 94.18555 3 POLYETHYLENE 125 ML - TOTAL U

94.18557 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
794.18560 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
7y94.18561 3 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL f
. 94.20311 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
794.20312 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
{ 94.20313 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
794.20314 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U

94,20315 2 POLYETHYLENE 5300 ML GAMMA SPECTROSCOPY, TOTAL U

84.20316 2 POLYETHYLENE 500 ML GAMMA SPECTROSCOPY, TOTAL U
| 94.20317 2 POLYETHYLENE 125 ML TOTAL U
791.20318 2 POLYETHYLENE 125 ML TOTAL U,
' 94,20319 2 POLYETHYLENE 125 ML . TOTAL U
.94.20320 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
§94.20321 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
?94.20322 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
1 914,20323 2 PbLYETHYLEﬂE 500 ML GAMMA SCECTROSCOPY, TOTAL U
b94.20324 2 POLYETHYLENE 500 ML GAMMA SCECTROSCOPY, TOTAL U
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KPA Calibration Verification Data

12/07/04

50 49917 Regression Output:

100 101.468 Constant

500 495.535 Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

0.988308
0.004352

1.506582
1.517912
0.999981
3
1

Br
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KPA Calibration Verification Data

12/07/94

1 1.01 Regression Output:

10 10.07 Constant

S0 50.19 Std Errof Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Sid Err of Coef.

1.003469
0.00056

0.019466
0.02066
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. KPA Calibration Verification Data
(

12/13/94

50 50.319 Regression Output;

100 104.694 Constant

500 512,065 Std Errof Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Emr of Coef.

1.023158
0.006555

0.674993
2.286592
0.999959
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. KPA Calibration Verification Data

1
10
50

12/13/94

1.044 Regression Output:

9.988 Constant
51.085 Std Em of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

1.023122
0.00514

-0.09782
0.18959
0.999975
3

1
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. KPA Calibration Verification Data

12/14/94
50 51.041 Regression Output:

100 104.136 Constant 3.380786

500 497.157 Std Err of Y Est 2626738
R Squared 0.999942
No. of Observations 3
Degrees of Freedom 1
X Coefiicient(s) 0.987987
Std Err of Coef, 0.007531
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. KPA Calibration Verification Data

1
10
50

12/14/94

0.984 Regression Output:

9.899 Constant
51.656 Sid Err of Y Est
R Squared
No, of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

1.0371
0.008152

-0.24137
0.300717
0.999938
3
1
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