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February 2010 MDA V Periodic Monitoring Report

EXECUTIVE SUMMARY

This periodic monitoring report summarizes the latest results of the vapor-monitoring activities conducted
during February 2010 at Material Disposal Area (MDA) V, Consolidated Unit 21-018(a)-99, within
Technical Area 21 at Los Alamos National Laboratory (the Laboratory). The objectives of vapor
monitoring at MDA V are (1) to collect additional samples from vapor-monitoring wells at MDA V and

(2) to compare the results with previously detected tritium activities in pore gas beneath MDA V.

To define the vertical extent of tritium and to measure tritium activity over time, two new vapor-monitoring
wells were installed in 2009 within 10 ft of the location of 21-24524, which was plugged and abandoned in
June 2006. These new wells retained the location identification number of 21-24524, with an additional
designation of west (21-24524W) and south (21-24524S) to indicate their locations relative to former
location 21-24524.

To date, vapor-monitoring wells 21-24524W and 21-24524S have been sampled for three quarters. The
first quarterly sampling was completed June—October 2009 for one sampling event. The second quarterly
sampling at MDA V consisted of samples collected during the November 2009 event. The third quarterly
sampling at MDA V consisted of samples collected during the February 2010 event. This report presents
sampling data collected during the third quarter.

Vapor data collected from third quarter samples are presented and compared in this report. Pore-gas
data from the previous quarters of vapor sampling at MDA V (June—October 2009 and November 2009)
are also presented and compared with the current quarter data, as appropriate, for assessing trends over
time.

Tritium activities measured from third quarter samples collected from vapor-monitoring wells 21-24524W
and 21-24524S are similar to those reported during the first and second quarters, with two peak
occurrences of tritium activity followed by decreases in activity with increased depth. All quarterly
sampling activities are lower than samples measured during the 2005 to 2006 investigation.

Data collected during the fourth quarter (April 2010) will be presented in the fourth quarter monitoring
report, as required by the New Mexico Environment Department’s September 3, 2009, letter to the
Laboratory.
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1.0 INTRODUCTION

This report presents the results of vapor-monitoring activities conducted during February 2010 at Material
Disposal Area (MDA) V, Consolidated Unit 21-018(a)-99, located on Delta Prime (DP) Mesa in Technical
Area 21 (TA-21) at Los Alamos National Laboratory (LANL or the Laboratory) (Figure 1.0-1). These
activities are conducted per the requirements outlined in the approved MDA V well installation work plan
(LANL 2007, 098944; NMED 2007, 098946). Information on radioactive materials and radionuclides,
including the results of sampling and analysis of radioactive constituents, is voluntarily provided to the New
Mexico Environment Department (NMED) in accordance with U.S. Department of Energy policy.

The objectives of the MDA V vapor-monitoring activities are (1) to collect additional vapor samples from
vapor-monitoring wells at MDA V and (2) to compare the results with previously detected tritium activities
beneath MDA V.

MDA V has been sampled previously for subsurface pore gas in 2005 and 2006. During these sampling
events, location 21-24524 reported the maximum detected tritium activity of 271,192 pCi/L at total depth
(TD) of 380 ft below the location of the former absorption beds. In June 2006, this borehole was plugged
and abandoned in accordance with the approved MDA V investigation work plan.

To define the vertical extent of tritium and to measure tritium activity over time, new vapor-monitoring wells
were installed in 2009 within 10 ft of the location of 21-24524, which was plugged and abandoned in June
2006. These wells retained the location identification number of 21-24524, but with an additional
designation of west (21-24524W) and south (21-24524S) to indicate their locations relative to former
location 21-24524 (Figure 1.0-2). Monitoring well 21-24524W has seven ports from depths of 45 ft below
ground surface (bgs) to 380 ft bgs, and monitoring well 21-24524S has two ports located at depths of

680 ft bgs and 715 ft bgs. Figure 1.0-3 shows a schematic design of the vapor-monitoring wells. Data
collected from these two well locations are presented as a single well system in this report.

To date, vapor-monitoring wells 21-24524W and 21-24524S have been sampled for three quarters. The
first quarterly sampling during fiscal year (FY) 2010 was completed from June—October 2009 (LANL 2009,
108134) and consisted of one sampling event. The second quarterly sampling at MDA V was completed in
November 2009 and consisted of one sampling event (LANL 2010, 109094). The third quarterly sampling
at MDA V was completed in February 2010 and consisted of one sampling event. This report presents
sampling data collected during the third quarter. First and second quarter vapor data are also included in
section 5.0 of this report, as appropriate, for comparison with previously collected data and for assessing
trends over time. Table 1.0-1 summarizes and clarifies vapor-monitoring sampling quarters, events, and
dates.

All pore-gas samples collected from the MDA V vapor-monitoring wells were submitted for off-site analysis
of tritium.

1.1 Site Location and Description

MDA V is located within TA-21 on DP Mesa (Figure 1.0-1). This MDA included three cobble- and
gravel-filled absorption beds measuring 25 ft x 220 ft x 56 ft deep that were removed in 2005 and
replaced by soil covered with aggregate-based graveled pavement and native grasses. The entire MDA V
site measures approximately 0.88 acres. A haul road for MDA B runs along the northwest perimeter.
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The edge of BV Canyon, which is a tributary to Los Alamos Canyon, is approximately 75 ft south of the
location of the former absorption beds. The entire site was regraded following sampling and removal
activities in 2005 and best management practices have been installed, including straw wattles and
revegetation with native grass seed. The top of the regional aquifer is approximately 1300 ft bgs at MDA V,
based on nearby water-level information from regional wells R-6, R-7, Otowi-4, and R-8 (LANL 2004,
087358; Kleinfelder 2005, 091693).

The MDA V investigation report (LANL 2007, 098942) presents further details regarding historical
operations and past investigation activities.

2.0 SCOPE OF ACTIVITIES

As directed by the approved MDA V well installation work plan (LANL 2009, 106760; NMED 2009,
107304), three quarterly pore-gas field-screening and sampling activities have been completed at
vapor-monitoring wells 21-24524W and 21-24524S (Figure 1.0-2 and Table 2.0-1).

During February 2010, 10 pore-gas samples (9 characterization and 1 quality assurance [QA]/quality
control [QC]) were collected for tritium analysis from seven of seven ports in well 21-24524W, and two of
two ports in well 21-24524S. Field duplicate (FD) samples were collected at a minimum frequency of 1 for
every 10 samples. Table 2.0-1 summarizes the February 2010 pore-gas sampling depths and sample
collection dates by well location. Table 2.0-2 summarizes the February 2010 samples collected at MDA V
vapor-monitoring wells 21-24524W and 21-24524S and their respective analyses.

All samples were collected in accordance with the current version of standard operating procedure (SOP)
EP-ERSS-SOP-5074, Sampling for Sub-Atmospheric Air, and submitted to an off-site analytical laboratory
for tritium analysis using EPA Method 906.0. Further discussion of the field methods used for pore-gas
field-screening and sample collection are presented in Appendix B. Field chain-of-custody (COC) forms
and sample collection logs (SCLs) are provided in Appendix D (on CD). No investigation-derived waste
was generated during execution of vapor-monitoring activities at MDA V.

The February 2010 pore-gas field-screening results are presented in section 4, and the pore-gas analytical
results are presented in section 5. Any deviations from the scope of activities in the approved MDA V well-
installation work plan (LANL 2009, 106760; NMED 2009, 107304) are presented in the following section.

2.1 Deviations

There were no deviations from the approved MDA V well-installation work plan (LANL 2009, 106760;
NMED 2009, 107304).

3.0 REGULATORY CRITERIA

There are no applicable standards for tritium extracted from pore vapor.

4.0 FIELD-SCREENING RESULTS

Before each sampling event, field screening was performed in each vapor monitoring well and targeted
sampling interval to ensure percent carbon dioxide (%CO,) and oxygen (%0,) levels at each sampling port
had stabilized at values representative of subsurface pore-gas conditions. Further details are provided in
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Appendix B. Table 4.0-1 presents a summary of all field-screening results obtained during the
February 2010 sampling events at vapor-monitoring wells 21-24524W and 21-24524S by sampling depth.

Atmospheric information was obtained from http://www.srh.noaa.gov/data/obhistory/KLAM.html for the day
of sampling using the closest Laboratory weather station to MDA V (KLAM Weather Station, Los Alamos
Airport, latitude 35.83°, longitude 106.22). Table 4.0-2 summarizes the barometric pressure, temperature,
and relative humidity for the sampling date.

5.0 ANALYTICAL DATA RESULTS

Analytical results for tritium were produced from laboratory analysis of vapor collected in silica gel columns
and analyzed using EPA Method 906.0. All analytical data were subject to extensive QA/QC and data
validation reviews in accordance with Laboratory guidance and procedures. The QA/QC and data
validation review for February 2010 MDA V pore-gas data are presented in Appendix C. All validated
analytical results from pore-gas sampling during this sampling period are presented on a CD in

Appendix D.

Vapor analytical sampling data are also available at the Risk Analysis, Communication, Evaluation, and
Reduction (RACER) website http://www.racernm.com.

5.1 Pore-Vapor Tritium Results

The results of all tritium data collected at vapor-monitoring well location 21-24524 are summarized in
Table 5.1-1. For clarity, data in Figure 5.1-1 are presented as one monitoring-well system rather than
separately for 21-24524W and 21-24524S. Certain activity trends observed during the February 2010
sampling period in wells 21-24524W and 21-24524S (Figure 5.1-1) are similar to those reported in
June—October 2009 (LANL 2009, 108134) and November 2009 (LANL 2010, 109094).

First quarter (June—October 2009) and second quarter (November 2009) results were similar. Third quarter
(February 2010) results were also similar to those of the first and second quarters and were as follows:

e Vapor-port samples collected between the 42.5 and 305 ft bgs (ports 1-5) indicated two peaks in
tritium activity. The first peak of 35,063 pCi/L was detected at 42.5 to 47.5 ft bgs (port 1), and the
second peak of 69,612 pCi/L was detected at 300 to 305 ft bgs (port 5).

e Tritium activity decreased to 13,546 pCi/L at 122.5 to 127.5 ft bgs (port 2), increased to 69,612 pCi/L
at 300 to 305 ft bgs (port 5), and decreased to nondetect in the bottom two ports sampled at 677.5 to
682.5 ft bgs (port 10) and 712.5 to 717.5 ft bgs (port 11).

Comparisons among the first quarter (June—October 2009), second quarter (November 2009), and third
quarter (February 2010) vapor-port monitoring results are presented below.

e Third quarter tritium results indicate a trend similar to those detected during the first and second
guarters: a peak of tritium activity (18,980 pCi/L in June—October 2009; 44,020 pCi/L in
November 2009; and 35,063 pCi/L in February 2010) at 42.5 to 47.5 ft bgs (port 1). A higher peak of
tritium activity (46,830 pCi/L in June—October 2009; 67,924 pCi/L in November 2009; and 69,612 pCi/L
in February 2010) occurred at 300 to 305 ft bgs (port 5). Below port 5, tritium activities decreased to TD.
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e Two samples collected during third quarter sampling, one from each of the deepest vapor ports 10 and
11 (677.5to 682.5 ft bgs and 712.5 to 717.5 ft bgs, respectively), had nondetect activities during
February 2010 monitoring event. The June—October 2009 samples from ports 10 and 11 had
measured tritium activities of 495 pCi/L and 1,713 pCi/L, respectively, while the November 2009
samples from ports 10 and 11 had tritium activities of 349 pCi/L and 464 pCi/L, respectively.

e The third quarter tritium activities are higher than the first quarter results and lower than the second
guarter results from 42.5 to 177.5 ft bgs (ports 1-3). The third quarter tritium activities are higher than
the first and second quarter results from 257.5 to 332.5 ft bgs; however, they are lower in the bottom
three depths sampled (377.5 to 717.5 ft bgs, ports 7, 10, and 11, respectively. The largest change
observed occurred at the depth of 257.5-262.5 ft bgs (port 4), which had a tritium activity of
1324 pCi/L in June—October 2009; 16,664 pCi/L in November 2010; and 24,174 pCi/L in
February 2010.

e The first, second, and third quarter tritium activities continue to be lower than activities in samples
collected during the 2005 and 2006 investigations at the original location of vapor-monitoring well
21-24524 (LANL 2006, 094361; LANL 2007, 098942). The maximum tritium activity during the 2005
and 2006 investigations measured 271,192 pCi/L at a depth of 379 to 380 ft bgs. In comparison, tritium
activities from first, second, and third quarter data from 377.5 to 382.5 ft bgs were 9808 pCi/L,

10,458 pCi/L, and 8866 pCi/L, respectively.

6.0 SUMMARY

Vapor-monitoring wells 21-24524W and 21-24524S were sampled in February 2010, and the results of the
third quarter monitoring activities indicate trends similar to those reported during first and second quarter
monitoring activities (LANL 2009, 108134; LANL 2009, 109094).

Consistent with previous results, the highest tritium activities were detected at a depth of 300 to 305 ft bgs
(port 5), at activities of 46,830 pCi/L in August—October 2009; 67,924 pCi/L in November 2009; and 69,612
in February 2010. Below port 6, tritium activities decreased to TD.

Quarterly vapor-monitoring activities will continue at MDA V per the requirements outlined in the approved
MDA V well installation work plan (LANL 2009, 106760; NMED 2009, 107304). Data collected in April 2010
will be presented in the fourth quarter periodic monitoring report, as required by NMED’s September 3,
2009, letter to the Laboratory.

7.0 REFERENCES AND MAP DATA SOURCES
7.1 References

The following list includes all documents cited in this report. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility
(RPF) and are used to locate the document at the RPF and, where applicable, in the master reference set.

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau and the
Directorate. The set was developed to ensure that the administrative authority has all material needed to
review this document, and it is updated with every document submitted to the administrative authority.
Documents previously submitted to the administrative authority are not included.
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7.2 Map Data Sources

Data sources used in original figures created for this report are described below and identified by legend
title.

Data sources of existing figures used in this report are identified below:
Drainage; County of Los Alamos, Information Services; as published 16 May 2006.

Former Structures of the Los Alamos Site; Los Alamos National Laboratory, Waste and Environmental
Services Division, EP2008-0441; 1:2,500 Scale Data; 08 August 2008.

Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.

Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
Laboratory, Waste and Environmental Services Division, EP2008-0592; 04 November 2008.
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Potential Release Sites; Los Alamos National Laboratory, Waste and Environmental Services Division,
Environmental Data and Analysis Group, EP2008-0623; 1:2,500 Scale Data; 10 December 2008.

Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
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Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and Mapping
Section; 06 January 2004; as published 15 January 2009.

Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
Infrastructure Planning Office; September 2007; as published 04 December 2008.

Waste Storage Features; Los Alamos National Laboratory, Environment and Remediation Support
Services Division, GIS/Geotechnical Services Group, EP2007-0032; 1:2,500 Scale Data; 13 April 2007.
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Table 1.0-1
History of Vapor-Monitoring Events at Vapor-Monitoring Well 21-24524
Vapor-Monitoring
Quarter/Monitoring Event Date Event ID Wells Sampled Associated Report
Third (current) February 2010 2561 21-24524S/ February 2010 MDA V
Quarter, FY2010 21-24524W periodic monitoring report
Second Quarter, November 2009 2442 21-24524S/ November 2009 MDA V
FY2010 21-24524W periodic monitoring report
(LANL 2010, 109094)
First Quarter, FY2010 June—-October 2009 2215/756 | 21-24524S/ June—-October 2009 MDA V
21-24524W° periodic monitoring report
(LANL 2009,108134)
2006 Investigation May—June 2006 9902 21-24524" Investigation report for
MDA V (LANL 2006, 094361)
2005 Investigation July—August 2005 5782 21-24524 Investigation report for
MDA V (LANL 2006, 094361)

a Vapor-monitoring wells 21-24524S and 21-24524W were completed in 2009 and are within 10 ft of original borehole location

21-24524. Vapor-monitoring wells 21-24524S and 21-24524W were evaluated as a single well.

b Vapor-monitoring well 21-24524 was abandoned in June 2006.

Table 2.0-1

MDA V Pore-Gas Sampling Depths and Collection Dates,
August 2009—February 2010

Vapor- Begin End First Quarter | Second Quarter | Third Quarter
Monitoring Sampling Depth Depth Date Collection Date | Collection Date
Well ID Port (ft bgs) (ftbgs) | (EventID 2215) | (EventID 2442) | (EventID 2561)
21-24524W 1 42.5 47.5 08/20/2009 11/23/2009 02/01/2010
21-24524W 2 122.5 127.5 08/20/2009 11/23/2009 02/01/2010
21-24524W 3 172.5 177.5 08/20/2009 11/23/2009 02/02/2010
21-24524W 4 257.5 262.5 08/20/2009 11/23/2009 02/01/2010
21-24524W 5 300.0 305.0 08/20/2009 11/23/2009 02/01/2010
21-24524W 6 327.5 332.5 08/20/2009 11/23/2009 02/02/2010
21-24524W 7 377.5 382.5 08/20/2009 11/23/2009 02/01/2010
21-24524S 10 677.5 682.5 10/14/2009 11/23/2009 02/01/2010
21-24524S 11 712.5 717.5 10/14/2009 11/23/2009 02/01/2010

Note: Event IDs refer to the SCL and COC packages provided in Appendix D.
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Table 2.0-2
Summary of Tritium Vapor Samples Collected at MDA V, February 2010
Vapor- Monitoring | Sampling Field QC Request
Sample ID Well ID Port Depth (ft bgs) | Collection Date Type Number
MD21-10-10151 21-24524W 1 42.5-47.5 02/01/2010 n/a* 10-1546
MD21-10-10152 21-24524W 2 122.5-127.5 02/01/2010 n/a 10-1546
MD21-10-10153 21-24524W 3 172.5-177.5 02/02/2010 n/a 10-1546
MD21-10-10154 21-24524W 4 257.5-262.5 02/01/2010 n/a 10-1546
MD21-10-10160 21-24524W 4 257.5-262.5 02/01/2010 FD 10-1546
MD21-10-10155 21-24524W 5 300-305 02/01/2010 n/a 10-1546
MD21-10-10156 21-24524W 6 327.5-332.5 02/02/2010 n/a 10-1546
MD21-10-10157 21-24524W 7 377.5-382.5 02/01/2010 n/a 10-1546
MD21-10-10158 21-24524S 10 677.5-682.5 02/01/2010 n/a 10-1546
MD21-10-10159 21-24524S 11 712.5-717.5 02/01/2010 n/a 10-1546
*n/a = Not applicable.
Table 4.0-1
Summary of Field-Screening Results, February 2010
Sampling Top Bottom
Collection Sampling Port Depth Depth

Event ID Date Quarter Location ID Number (ft bgs) (ft bgs) %CO: %02
2561 02/01/2010 Third 21-24524W 1 425 475 1.6 19.0
2561 02/01/2010 Third 21-24524W 2 122.5 127.5 0.4 20.2
2561 02/02/2010 Third 21-24524W 3 172.5 177.5 0.4 20.2
2561 02/01/2010 Third 21-24524W 4 257.5 262.5 0.2 20.4
2561 02/01/2010 Third 21-24524W 5 300.0 305.0 0.0 20.6
2561 02/02/2010 Third 21-24524W 6 327.5 332.5 0.2 204
2561 02/01/2010 Third 21-24524W 7 377.5 382.5 0.2 20.5
2561 02/01/2010 Third 21-24524S 10 677.5 682.5 0.0 20.1
2561 02/01/2010 Third 21-24524S 11 712.5 717.5 0.4 19.8

Note: Event IDs refer to the SCL and COC packages provided in Appendix D.

Table 4.0-2
Barometric Pressure, Relative Humidity, and Temperature at
KLAM Weather Station during Sample Collection, February 2010

Sampling Date of Average Barometric Pressure | Average Relative Average
Quarter Measurement (in Hg)* Humidity (%) Temperature (°F)*
Third Quarter | 02/01/2010 29.97 66 32

* Data from http://www.srh.noaa.gov/data/obhistory/KLAM.html.
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Summary of Tritium Results for Vapor Samples

Table 5.1-1

Collected at Monitoring Well 21-24524, August 2009—February 2010

Vapor-Monitoring Depth Collection Tritium Result
Sample ID Well ID (ft bgs) Date (pCilL)
1°' Quarter, August/October 2009 Samples
MD21-09-12336 21-24524W 42.5-47.5 08/20/2009 18980
MD21-09-12337 21-24524W 122.5-127.5 08/20/2009 5791
MD21-09-12338 21-24524W 172.5-177.5 08/20/2009 3268
MD21-09-12339 21-24524W 257.5-262.5 08/20/2009 1324
MD21-09-12340 21-24524W 300-305 08/20/2009 46830
MD21-09-12341 21-24524W 327.5-332.5 08/20/2009 8495
MD21-09-12342 21-24524W 377.5-382.5 08/20/2009 9808
MD21-09-12343 21-24524S 677.5-682.5 10/14/2009 495
MD21-09-12344 21-24524S 712.5-717.5 10/14/2009 1713
2nd Quarter, November 2009 Samples
MD21-10-5343 21-24524W 42.5-47.5 11/23/2009 44020
MD21-10-5344 21-24524W 122.5-127.5 11/23/2009 14159
MD21-10-5345 21-24524W 172.5-177.5 11/23/2009 16601
MD21-10-5346 21-24524\W 257.5-262.5 11/23/2009 16664
MD21-10-5347 21-24524\W 300-305 11/23/2009 67924
MD21-10-5348 21-24524W 327.5-332.5 11/23/2009 7649
MD21-10-5349 21-24524W 377.5-382.5 11/23/2009 10458
MD21-10-5350 21-24524S 677.5-682.5 11/23/2009 349
MD21-10-5351 21-24524S 712.5-717.5 11/23/2009 464
3" Quarter, February 2010 Samples
MD21-10-10151 21-24524W 42.5-47.5 02/01/2010 35063
MD21-10-10152 21-24524W 122.5-127.5 02/01/2010 13546
MD21-10-10153 21-24524W 172.5-177.5 02/02/2010 15951
MD21-10-10154 21-24524\W 257.5-262.5 02/01/2010 24174
MD21-10-10155 21-24524\W 300-305 02/01/2010 69612
MD21-10-10156 21-24524W 327.5-332.5 02/02/2010 10327
MD21-10-10157 21-24524W 377.5-382.5 02/01/2010 8866
MD21-10-10158 21-24524S 677.5-682.5 02/01/2010 —*
MD21-10-10159 21-24524S 712.5-717.5 02/01/2010 —
*_— = Not detected.
13
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A-1.0 ACRONYMS AND ABBREVIATIONS

%R
bgs
ccv
cocC
DER
EPA
ICV
FD
FY
LANL
LCS
MDA
MDC
MS
NMED
PB
QA
QC
RPF
SCL
SMO
SOP
SOW
TA
TD

EP2010-0242

percent recovery

below ground surface

continuing calibration verification
chain of custody

duplicate error ratio
Environmental Protection Agency (U.S.)
initial calibration verifications

field duplicate

fiscal year

Los Alamos National Laboratory
laboratory control sample

material disposal area

minimum detectable concentration
matrix spike

New Mexico Environment Department
performance blank

quality assurance

quality control

Records Processing Facility
sample collection log

Sample Management Office
standard operating procedures
statement of work

technical area

total depth
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A-2.0 METRIC CONVERSION TABLE

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit
kilometers (km) 0.622 miles (mi)
kilometers (km) 3281 feet (ft)
meters (m) 3.281 feet (ft)
meters (m) 39.37 inches (in.)
centimeters (cm) 0.03281 feet (ft)
centimeters (cm) 0.394 inches (in.)
millimeters (mm) 0.0394 inches (in.)
micrometers or microns (um) 0.0000394 inches (in.)
square kilometers (km?) 0.3861 square miles (mi®)
hectares (ha) 2.5 acres
square meters (m?) 10.764 square feet (ft?)
cubic meters (m3) 35.31 cubic feet (ft3)
kilograms (kg) 2.2046 pounds (Ib)
grams (g) 0.0353 ounces (0z)
grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (Ib/fts)
milligrams per kilogram (mg/kg) 1 parts per million (ppm)
micrograms per gram (ug/g) 1 parts per million (ppm)
liters (L) 0.26 gallons (gal.)
milligrams per liter (mg/L) 1 parts per million (ppm)
degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F)
A-3.0 DATA QUALIFIER DEFINITIONS
Data Qualifier Definition
U The analyte was analyzed for but not detected.
J The analyte was positively identified, and the associated numerical value is estimated to be more
uncertain than would normally be expected for that analysis.
J+ The analyte was positively identified, and the result is likely to be biased high.
J- The analyte was positively identified, and the result is likely to be biased low.
uJ The analyte was not positively identified in the sample, and the associated value is an estimate of
the sample-specific detection or quantitation limit.
R The data are rejected as a result of major problems with quality assurance/quality control
parameters.
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B-1.0 INTRODUCTION

This appendix summarizes the field methods used during the third quarter fiscal year 2010 sampling
activities conducted in February 2010 at Material Disposal Area (MDA) V, Consolidated Unit 21 018(a)-99,
in Technical Area 21 at Los Alamos National Laboratory (LANL or the Laboratory). All activities were
conducted in accordance with the applicable standard operating procedures (SOPs), quality procedures,
Laboratory implementation requirements, and Laboratory procedural requirements. Table B-1.0-1 provides
a summary of the field methods used, and Table B-1.0-2 lists the applicable procedures.

B-2.0 FIELD METHODS

All work was conducted per a site-specific health and safety plan and an integrated work document. Field
activities conducted according to SOPs are discussed below.

B-2.1 Tritium Pore-Gas Field Screening

Field screening was conducted in accordance with the current version of EP-ERSS-SOP-5074. Before
each sampling event, each sampling port was purged and monitored with a LANDTEC GEM2000
instrument (or equivalent) until the percent carbon dioxide (%CO,) and percent oxygen (0,%) levels
stabilized at values representative of subsurface pore-gas conditions. Each instrument rental was shipped
factory-calibrated to the Laboratory and returned to a LANDTEC authorized service facility for
service/calibration, as needed. As described in the LANDTEC documentation, accuracies for %0, and
%CO, for LANDTEC instrumentation are +/- 1.0% and +/- 3.0%, respectively. Once purging and field
screening were complete, vapor samples were collected for tritium analysis. Field-screening results were
recorded on the appropriate sample collection log (SCL) and/or in the field logbook. Field chains-of-
custody forms and SCLs are provided in Appendix D.

The %CO; and %0, levels are presented in Table 4.0-1 of this report. The calibrations of %CO, and %0,
levels were within the manufacturer’s acceptable calibration limits. The February 2010 %CO, levels
ranged from 0% to 1.6%, are within acceptable limits, and are representative of subsurface pore-gas
conditions. The February %0, levels ranged from 19.0% to 20.6%, are within acceptable limits, and are
representative of subsurface pore-gas conditions.

All samples were submitted to the Sample Management Office (SMO) for processing and transport to
off-site contract analytical laboratories.

B-2.2 Tritium Pore-Gas Sample Collection

All tritium samples were collected in accordance with the current version of EP-ERSS-SOP-5074. Water
vapor intended for tritium analysis was collected from pore gas by pulling a pore-gas sample through a
canister of silica gel, and the sampling information was recorded in the appropriate SCL (Appendix D

on CD). Silica gel column field duplicate samples were also collected at a frequency greater than or equal
to 10% per sampling event in accordance with the current version of EP-ERSS-SOP-5059.

Following delivery of the canister and silica gel sample to the analytical laboratory, the silica gel was
heated and the moisture driven off was collected for liquid scintillation counting. Silica gel was prepared
for sampling by drying it at a temperature above 100°C. Before sample collection, the amount of silica gel
used in each sample was weighed (typically about 135 g) as well as the sample canister with silica gel.
EP-ERSS-SOP-5074 required that at least 5 g of moisture be collected. After sampling, sample canister
with silica gel was weighed again.
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The sample (canister plus silica gel) was shipped to the analytical laboratory where the canister with silica
gel was weighed again. The silica gel was emptied into a distillation apparatus and heated to 110°C,
driving moisture off the silica gel. This moisture was collected and analyzed for tritium by liquid
scintillation. The laboratory also weighed the empty canister and calculated the percent moisture of the
sample, as the amount of moisture collected divided by the calculated weight of the wet silica gel. The
value of the tritium activity and the calculated percent moisture were reported to the Laboratory in the
analytical data package provided in Appendix D (on CD).
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Table B-1.0-1
Summary of Field Methods

Method

Summary

General Instructions for
Field Investigations

This procedure provides an overview of instructions regarding activities to be
performed before, during, and after field investigations. The procedure covers
premobilization activities; mobilization to the site; documentation and sample collection
activities; sample media evaluation; surveillance; and completion of lessons learned. It
is assumed that field investigations involved the use of standard sampling equipment,
personal protective equipment, waste management, and site-control
equipment/materials.

Sample Containers and
Preservation

Specific requirements/processes for sample containers, preservation techniques, and
holding times were based on the U.S. Environmental Protection Agency guidance for
environmental sampling, preservation, and quality assurance. Specific requirements
were met for each sample and were printed in the sample collection logs provided by
the Laboratory’s SMO (size and type of container, preservatives, etc.). All samples
were preserved by placing them in insulated containers with ice to maintain a
temperature of 4°C.

Handling, Packaging, and
Transporting Field
Samples

Field team members sealed and labeled samples before packing them to ensure
sample and transport containers were free of external contamination. All
environmental samples were collected, preserved, packaged, and transported to the
SMO under COC. The SMO arranged for shipping of the samples to analytical
laboratories. Any levels of radioactivity (i.e., action-level or limited-quantity ranges)
were documented in SCLs submitted to the SMO.

Sample Control and Field
Documentation

The collection, screening, and transport of samples were documented in standard
forms generated by the SMO. These forms included SCLs, COC forms, sample
container labels, and custody seals. Collection logs were completed at the time of
sample collection and were signed by the sampler and a reviewer who verified the logs
for completeness and accuracy. Corresponding labels were initialed and applied to
each sample container, and custody seals were placed around container lids or
openings. COC forms were completed and signed to verify the samples were not left
unattended.

Field Quality Control
Samples

Field quality control samples were collected as follows:

Field duplicates were collected at a frequency of 10% at the same time as a regular
sample and submitted for the same analyses.

Sampling of Sub-
Atmospheric Air

Vapor sampling was performed on two monitoring wells in accordance with the current
version of EP-ERSS-SOP-5074 and analyzed for tritium. This SOP describes the
process of sampling subatmospheric air from vapor ports in monitoring wells and
boreholes. The procedure covers presampling activities; SUMMA sampling (a passive
collection and containment system of laboratory-quality air samples); adsorbent
column sampling; and postsampling activities.

EP2010-0242
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Table B-1.0-2
List of Applicable General Procedures for MDA V Pore-Gas Monitoring Activities
Document Number Laboratory Procedure Title
EP-ERSS-SOP-5055 General Instructions for Field Investigations
EP-ERSS-SOP-5056 Sample Containers and Preservation
EP-ERSS-SOP-5057 Handling, Packaging, and Transporting Field Samples
EP-ERSS-SOP-5058 Sample Control and Field Documentation
EP-ERSS-SOP-5059 Field Quality Control Samples
EP-ERSS-SOP-5061 Field Decontamination of Equipment
EP-ERSS-SOP-5074 Sampling for Sub-Atmospheric Air
P 101-6 Personal Protective Equipment
SOP-01.12 Field Site Closeout Checklist
SOP-01.13 Initiating and Managing Data Set Requests
SOP-5181 Notebook Documentation for Environmental Restoration Technical Activities
SOP-5228 ADEP Reporting Requirements for Abnormal Events
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C-1.0 INTRODUCTION

This appendix presents the analytical methods and summarizes the data quality review for the pore-gas
samples collected in February 2010 during the third quarter fiscal year 2010 monitoring event at Material
Disposal Area (MDA) V, Consolidated Unit 21-018(a)-99, at Technical Area 21, at Los Alamos National
Laboratory (LANL or the Laboratory).

Quality assurance (QA), quality control (QC), and data validation procedures were implemented in
accordance with the “Quality Assurance Project Plan Requirements for Sampling and Analysis” (LANL
1996, 054609), and the Laboratory’s statement of work (SOW) for analytical services (LANL 2000,
071233). The results of the QA/QC activities were used to estimate the accuracy, bias, and precision of
the analytical measurements. QC samples, including blanks, duplicates, matrix spikes (MSs), laboratory
control samples (LCSs), initial calibration verifications (ICVs) and continuing calibration verifications
(CCVs) were used to assess analytical laboratory accuracy and bias.

The type and frequency of QC analyses are described in the analytical services SOW (LANL 2000,
071233). Other QC factors such as sample preservation and holding times were also assessed. The
requirements for sample preservation and holding times are presented in Standard Operating Procedure
(SOP) EP-ERSS-SOP-5056, Sample Containers and Preservation. Evaluating these QC indicators allows
estimates to be made of the accuracy, bias, and precision of the analytical suites. A focused data
validation was also performed for all the data packages (identified by request number) that included a
more detailed review of the raw data results. The SOP used for data validation is presented in

Table C-1.0-1. Copies of the analytical data, laboratory logbooks, and instrument printouts are provided in
Appendix D (on CD). As a result of the data validation and assessment efforts, qualifiers have been
assigned to the appropriate analytical records. Definitions of the data qualifiers are presented in
Appendix A.

C-2.0 ANALYTICAL DATA ORGANIZATION AND VINTAGE

The February 2010 pore-gas analytical data were obtained from 10 samples (9 characterization samples
and 1 field duplicate sample) collected during the third quarter sampling event from vapor-monitoring well
locations 21-24524W and 21-24524S. Table 2.0-1 of the periodic monitoring report summarizes all
samples collected and the analyses requested. Complete data packages and sample documentation for
the third quarter samples are provided in Appendix D (on CD).

C-3.0 RADIONUCLIDE ANALYSIS METHODS

The vapor samples collected in February 2010 were analyzed by U.S. Environmental Protection Agency
(EPA) Method 906.0 for tritium (Table C-3.0-1). All tritium results are provided in Appendix D (on CD).

C-3.1 Radionuclide QA/QC Samples

The minimum detectable concentration (MDC) for tritium in performance blanks (PBs), method blanks,
laboratory duplicates, LCSs, and MS samples were analyzed to assess the accuracy and precision of the
radionuclide analysis. The qualifiers and sample types for radionuclides are defined in the analytical
services SOW (LANL 2000, 071233), described in the applicable validation SOPs, and discussed briefly
below. The validation of radionuclide data using QA/QC samples and other methods may have resulted in
the rejection of data or the assignment of various qualifiers to individual sample results.

The MDC for each radionuclide is defined as the minimum concentration the analytical laboratory
equipment can detect in 95% of the analyzed samples and is used to assess analytical performance.
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Uncertainty and MDC results for tritium have been modified in the same manner as the analytical results
to account for the bound water found in silica gel used for sample collection.

The PBs and method blanks are used to measure bias and assess potential cross-contamination of
samples during preparation and analysis. Blank results should be less than the MDC for each
radionuclide.

Laboratory duplicates are used to assess or demonstrate acceptable laboratory method precision at the
time of analysis as well as to assess the long-term precision of an analytical method on various matrices.
Duplicate results are used to calculate a duplicate error ratio (DER). The DER is based on 1 standard
deviation of the sample and the duplicate sample and should be less than 4.

The LCS serves as a monitor of the overall performance of each step during the analysis, and the
acceptance criteria for LC Ss are method-specific. For radionuclide methods, LCS percent recoveries
(%Rs) should fall within the control limits of 80% to 120%.

The accuracy of radionuclide analyses is also assessed using MS samples. These samples are designed
to provide information about the effect of the sample matrix on the sample preparation procedures and
analytical technique. The MS %Rs should be within the acceptance range of 75% to 125%; however, if
the sampling result is more than 4 times the amount of the spike added, these acceptance criteria do not

apply.
The quality of the third quarter MDA V tritium data is summarized below.
C-3.1.1 Tritium Qualified Data

During the February 2010 monitoring event, 10 pore-gas samples (including 1 field duplicate) were
collected and submitted for tritium analysis.

No tritium data were rejected, and no data quality issues were identified.

Two tritium results were qualified as (U) because the associated sample activity was less than or equal to
the MDC.

All validated tritium investigation pore-gas data collected in February 2010 from MDA V pore gas were
used to evaluate tritium.

C-4.0 REFERENCES

The following list includes all documents cited in this appendix. Parenthetical information following each
reference provides the author(s), publication date, and ER ID. This information is also included in text
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility
(RPF) and are used to locate the document at the RPF and, where applicable, in the master reference set.

Copies of the master reference set are maintained at the New Mexico Environment Department
Hazardous Waste Bureau and the Directorate. The set was developed to ensure that the administrative
authority has all material needed to review this document, and it is updated with every document
submitted to the administrative authority. Documents previously submitted to the administrative authority
are not included.
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LANL (Los Alamos National Laboratory), March 1996. “Quality Assurance Project Plan Requirements for
Sampling and Analysis,” Los Alamos National Laboratory document LA-UR-96-441, Los Alamos,
New Mexico. (LANL 1996, 054609)

LANL (Los Alamos National Laboratory), December 2000. “University of California, Los Alamos National
Laboratory (LANL), 18980SOWO0-8S, Statement of Work for Analytical Laboratories,” Rev. 1,
Los Alamos National Laboratory, Los Alamos, New Mexico. (LANL 2000, 071233)
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Table C-1.0-1
Data Validation Procedures
Procedure Title Effective Date
SOP-5166, Rev. 0 | Routine Validation of Gamma Spectroscopy, Chemical Separation Alpha 06/30/2008

Spectrometry, Gas Proportional Counting, and Liquid Scintillation
Analytical Data

Table C-3.0-1
Analytical Methods for MDA V Pore-Gas Samples
Analytical Method Analytical Description Analytical Suite
EPA Method 906.0 Liquid Scintillation Tritium

EP2010-0242 C-5 July 2010



February 2010 MDA V Periodic Monitoring Report

July 2010 C-6 EP2010-0242



Appendix D

Analytical Suites and Results and Analytical Reports
(on CD included with this document)



Tuesday, February 02, 2010

LOS ALAMOS
NATIONAL L ABORATORY

ATTN: Danny Coleman
American Radiation Services - Primary
1726 Wooddale Court
Baten Rouge, LA 70806

Please analyse the enclosed samples
according to the schedule indicated:

SHIP DATE: 2/2/2010
TURNAROUND/REPORT DUE: 2/7/2010
TURNAROUND REQ'D: 5 Days

RAD SCREENING: Yes, Below Background

LAB REQUEST COMMENTS:

LANL ER SMO CONTACT:

Signature; V\\\\\Q\plm
—

Page 1 of 2
REQUEST NUMBER: 10-1546

These Samples are on:

LANL Request Number:10-1546

Per Agreement Number:126310041
Project Cost Code: MR8R0O32TNBOO

PRIORITY METHOD CODE CNTNR SAMPLE ID SAMPLE  DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA:906.0 1 MD21-10-10151 GAS 2/1/2010
1 MD21-10-10152 GAS 21112010
1 MD21-10-10153 GAS 2/2/2010
1 MD21-10-10154 GAS 21112010
1 MD21-10-10155 GAS 2/1/2010
1 MD21-10-10156 GAS 2122010
1 MD21-10-10157 GAS 2/1/2010
1 MD21-10-10158 GAS 2/1/2010
1 MD21-10-10159 GAS 2/1/2010



Tuesday, February 02, 2010

Page 2 of 2
REQUEST NUMBER: 10-1546

PRIORITY METHOD CODE

CNTNR SAMPLE ID

SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS

EPA:906.0

1 MD21-10-101860

GAS 211/2010 _
Final Page of REQUEST NUMBER 10-1546




Page 1 of 1

Tuesday, February 02, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1546C
LOS ALAMOS ' REQUEST NUMBER: 10-1546
NATIONAL LABORATORY |
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 2/7/2010

American Radiation Services - Primary TURNAROUND REQD: 5

1726 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS:
SAMPLE 1D CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-10-10157 1 SILICA GEL TUBE H3 None GAS
MD21-10-10151 1 SILICA GEL TUBE H3 | None GAS

- MD21-10-10158 1 SILICA GEL TUBE H3 None GAS
MD21-10-10155 1 SILICA GEL TUBE H3 None GAS
MD21-10-10159 1 SILICA GEL TUBE H3 ’ None GAS
MD21-10-10156 1 SILICA GEL TUBE H3 None GAS
MD21-10-10160 1 SILICA GEL TUBE H3 None GAS
MD21-10-10152 1 SILICA GEL TUBE H3 None | GAS
MD21-10-10153 1 SILICA GEL TUBE H3 - None GAS
MD21-10-10154 1 SILICA GEL TUBE H3 . None GAS
Relinquished By: _ Date Time Recelved By: Date Time
e T %y, e

Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature



Los Alamos National Laboratory

Page 6 of 10

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99

EVENT ID: 2561
SAMPLE ID: MD21-10-10156 WORK ORDER:
ASPLANNED __ AS COLLECTED ASPLANNED - AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 7//.2’ /J” o MEDIA: NA Ol(-
TIME COLLECTED (HH:MM) lb?) G SUB-MEDIA: OTHER
PRS ID: 21-018(a)-99 ol SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
- TOP DEPTH; 3215 SAMPLE USAGE: INV p
BOTTOM DEPTH: 3325 SCREEN/PORT DESC: wta Proht Sor 233 I ' o\:ﬂt ‘ k & !
FIELD MATRIX: GAS EXCAVATED: YES/NO/ ﬂ% 7 ’5 I
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: A WATER FLOWING: YES/NO /@
nonmow:@ NO/NA BOREHOLE DECLINATION: \ln’hu/l BOREHOLE DIRECTION: pA
# PRIORITY ORDER CNTNR PRESERVATIVE COLI;{l;:]gTED SPECIAL INSTRUCTIONS
g h A\-] H3 1 EA SILICA GEL TUBE (None \/ nonds

SAMPLE DESC: F/rhyrm Vop/ [ gl Getilgo
btgmmj

SAMPLE COMMENTS:

Mags o] = U097
mﬂlwl Irass = 5‘31‘!)9

v s
LOCATION DESC: ot P“"JGM

A _Cdndmu\’cd B”, p)ﬂ 3 ‘0) Q(,Jf

FIELD SCREENING/MEASUREMENT RESULTS:

VA

Y= UFE 50 h 3% hionehd = 20,987
T=3p° F ‘h = 55/, betandfr = 301 *

‘va' mss = O], LA
1299, otf2. 4

5'}6/_} nt 100 | 2/ /o0

<] ot 576 2ol

.

REVIEWED BY (PRINT) %17 /1—/

COLLECTED BY YSPRINT)
s M —
RELINQUISHED BY

Date/Time RECEIVED v ate/T i
(Printed Name) L)N_l go,\’ H*\/ 7-‘/1"/ WD |(Printed :"‘\ ‘Z{’?« (O
(Signature) \MA h\/ N 10 (Signature) | LF | D .
RELINQUISHEDBY [/ [/ Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

5 DAY TURN  ARounD



Los Alamos National Laboratory : : Page 3 0of 10
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10153 WORK ORDER: '
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 2L / L /LD) D MEDIA: NA ok
TIME COLLECTED (HH:MM) \03 5 SUB-MEDIA: OTHER
PRSID: 21-018(2)99 ok SAMPLE TECH CODE: YOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: .gﬂ FIELD PREP: NA
“TOP DEPTH: 1723 SAMPLE USAGE: INV
BOTTOM DEPTH: 1715 SCREEN/PORT DESC: (’I,EQ B b|0b, il 9#‘5 o }Ij ’ Db/'f K?)
FIELD MATRIX: GAS EXCAVATED: YES/NO/NA ! ' )
COMPOSITE TYPE: A COMPOSITE TIME INTERVAL: A WATER FLOWING: yi:smo@
BOREHOLE: @ NO/NA  BOREHOLE DECLINATION: \JCAM BOREHOLE DIRECTION: A
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI;(%:TED SPECIAL INSTRUCTIONS
1| 5 paN H3 1 EA SILICA GEL TUBE  |None N NORY

SAMPLEDESC: 4y han-vrpe! [alis ged cordiido

ch\nm
' @wsz T = ‘30’\'—'; /h:55’/p, 7
SAMPLE COMMENTS:

oss 321’ = 13%\%"79 :
Inhs] mass = sqas\3

LOCATION DESC:

NA

Y -“-"L?'_‘r)' rh = U b,w,,a‘%ﬂ/ =199 5’ H7

3 bsiomety £ 30,117 Hj

~shrt het 1200 2 /2010
~Cnd e ST a»lcvdb/ /

Pl mass = GOb.3
Volur priged = 2226, 1

F\SA cms‘}mdvz} &“,pof)f i’f3/ @bél\)

FIELD SCREENING/MEASUREMENT RESULTS:

L1,/

COLILE'(;aEaR{ BY (PRINT) REVIEWED BY (PRINT)

REELINQUISH:ED B-Y _ Date/Time RECEIVED BY, Date/Time

(Printed Name) L mjﬂl\, H“\j M0 |(printed Name f‘-‘v‘ { tf 2fio
. |(Signature) % &,_/ | Li\ 0 (Signature)  / A\ { *'H& _

RELINQUISHED BY 7 / Date/Time RECEIVED BY Date/Time

(Printed Name) (Printed Name)

(Signature) (Signature)

S Oy

'ﬂm

N ownd




Los Alamos National Laboratory
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

Page 1 of 10

EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10151 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 2 / | / 2010 MEDIA: NA 0]1«
TIME COLLECTED (HH:MM) ,0?’)39 SUB-MEDIA: OTHER :
PRSID: 21-018(2)-99 0 L SAMPLE TECHCODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: 425 SAMPLEUSAGE:  INV
BOTTOM DEPTH: 415 / SCREEN/PORT DESC: ¢ 5 b ot #
FIELD MATRIX: GAS oK EXCAVATED: YES/NO/NA 71
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO @
nonmou{rs@ INO/NA BOREHOLE DECLINATION: \)U'I)M BOREHOLE DIRECTION: NA
# PRIORITY ORDER CNTNR PRESERVATIVE COLI;(%?TED SPECIAL INSTRUCTIONS |
1 6 lG\J H3 1 EA SILICA GEL TUBE  |None \/ hone/

SAMPLE DESE: {fuwmevop/ /ol (byl e>Andgy/ ‘
b‘e“‘f‘"ji ]“'—“15“;\;5 rh= 100%5 ;5 basonedd < 30,09 7 o - M‘bm (243, /A
ndk 7T = 2R Jns DAY o < 29,98 7 B - e stk

SAMPLE COMMENTS:
fyne mmass =699.20

55t3° ":‘35\‘3 4
] mess = 5IAJ1 volwmt P“’ﬂ“l =Y lZ..%?OJ
RS Grghocd B oot ) 5.0 kas, 9bt3

| A " Iph 2 ha )
FIELD SCREENING/MEASUREMENT RESULTS:

NA

REVIEWED BY (PRINT) L‘!V\M‘\l

C(LLL TED BY (PRINT)
=

RELINQUISHED BY Date/Time |RECEIVED BY_ . Date(Time
(Printed Name) L""“hﬂ l’ll 7’/ \/ 2010 ((Printed N oY .u)bo& 7/{{ r‘o
(Signature) % A_/ YU® (Signature) D U.J\T“‘O(Q Mf"&O
RELINQUISHED BY ./ / Date/Time |RECEIVED BY ' Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

O\\f T(AW] Afovmzj




Los Alamos National Laboratory Page 2 of 10
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10152 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): L) /LD\ ~ MEDIA: NA ' ok
TIME COLLECTED (HH;:MM) 0%0 SUB-MEDIA: QTHER
PRS ID: 20-018(a)99 0 SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: 1225 SAMPLE USAGE: NV
BOTTOM DEPTH: 1215 SCREEN/PORT DESC:
FIELD MATRIX: GAS EXCAVATED: YES/NO
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO
BOREHOLE@NO /NA  BOREHOLEDECLINATION: NG BOREHOLE DIRECTION: ___NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLg];:lSTED SPECIAL INSTRUCTIONS
g DAY [B8 1 EA SILICA GEL TUBE |None \11 Nont/
SAMPLE DESC: <y ydrr v A

€ w t
SAMPLE COMMENTS:
Mods of 9l = 12 9
Iyl mess= Sy 59
LOCATION DESC:

(,aﬁf wl

T= 3 vhs Y, ;’ besametd =

u ]
h W\mvg‘TS 13°—F‘) ih = |-00°/' N l,w\nglf = 30108 7 "\3 thfi' 47”‘ |)J-lS, ‘/lﬁ/lo

24.9%” Hg vl Pl Soe bt

frod W85 = (L16.63
Vo]t pwaul = SO'J% Ju3 4

o2 ratnadd B pord #2 Dbt

FIELD SCREENING/MEASUREMENT RESULTS:

NA

COLLECTED BY (PRINT)

REVIEWED BY (PRINT)__ L Mlsm’l IJIy

L Wiy .
[RELINQUISHED BY Date/Time  |RECEIVED . gDat ime
(Printed Name) L)Mjnf /g/ L/ 1f2010 (Printed Nam evv Law 0o 4:?1 l(l 0
(Signature) %ﬂ Aﬁ‘/ ]L{MU (Signature) A g '\ CQ,. [L(J.(:O
RELINQUISHEDBY / J |Date/Time  |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

6 DOV Tum Awmd



Los Alamos National Laboratory
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99

EVENT ID: 2561

Page 4 of 10

SAMPLE ID: MD21-10-10154 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED

DATE COLLECTED(MM/DD/YYYY): Lj) /ZMO MEDIA: NA ol
TIME COLLECTED (HH:MM) 0 SUB-MEDIA: OTHER
PRS ID: 21-018(2)-99 D SAMPLE TECHCODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: 2515 SAMPLE USAGE: .
BOTTOM DEPTH: 262.5 SCREEN/PORT DESC: ombl)b o / 03 tmplael e 4 M—I
FIELD MATRIX: GAS p EXCAVATED: YES/NO{NA v 1
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: WATER FLOWING: YES/NO
BOREHOLE:\ YES)NO/NA  BOREHOLE DECLINATION: \)fJ'bLA BOREHOLE DIRECTION: NA

# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS

YN
ilg D A\I H3 1 EA SILICA GEL TUBE |None \_I Nant/

SAMPLE DESC: 4y e 4 / e ?:j tatbodlyy

beginmg:T = 22°6) H\ =00%) el = SO\OB ? S‘}ijf 'h\n-( Us |

< L3P, the Y - batomed = J2a )10

Ll he 3N v £ 29.9¢ " P eeg St
SAMPLE COMMENTS: .

Moss ot gol = l?v‘-LDL49 Ha) msﬁ“ Q-oO‘ 3L9

o) pass= g7l Vol prgul = GyzyY99) 4
LOCATION DESC:

HsA Goretucted BH , port % U 35“3

FIELD SCREENING/MEASUREMENT RESULTS:

fedd du@uﬁt St 1DMDU -—|o~l0|lot
collated 1 paisllel]

NA

REVIEWED BY (PRINT) M W LAJW ‘0'\.]

COLLECTED BY (PRINT)
RELINQUISHED BY T Date/Time |RECEIVED S Date T
(Printed Name) L\v\tlym‘ (\/ LN / 2000 (Printed Nam 2ALDDO ( o
(Signature) ﬂ_'/ M ud (Signature) m&- { Lk L{ D
RELINQUISHED BY ’ J Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

5 D

o

Tum

Avovmal



Los Alamos National Laboratory _ Page 10 of 10
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10160 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): ' L A/ 2010 MEDIA: NA 0 12_,
TIME COLLECTED (HH:MM) 0 1 SUB-MEDIA: QTHER
PRS ID; 21018299 0 E SAMPLE TECH CODE:  YOST
LOCATION ID: UNK . FIELD QC TYPE: ED
LOCATION TYPE: GENERIC FIELD PREP: NA 4
TOP DEPTH; 0 SAMPLE USAGE: oc
BOTTOM DEPTH: 0 SCREENPORTDESC: (6, o})U <o) 19_ 2% InDlv . oot Y
FIELD MATRIX: GAS EXCAVATED: YES/NO % ' ’ A
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO @
BOREHOLE: /INO/NA  BOREHOLE DECLINATION: Vl'fbM, BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI;{E/‘iSTED SPECIAL INSTRUCTIONS
G D ﬁ\J H3 1 EA SILICA GEL TUBE |None \., nand

SAMPLE DESC: QC Sample of JD
Frhwn vapo’ /sibua gid carfndgo M
begnning® V=238 (h 21507 - baiowd/ = 30,5
tnd C =13 ; W 24 ? boat omeke =
SAMPLE CO NﬁﬁTS: ) )

ravhs) s = €9) .24
LOCATION DESC: '

Doa Gnshudtd B port ¥, Dbt |9

\)u’mmo pvdsc

FIELD SCREENING/MEASUREMENT RESULTS:

NA

C(CI;LEETED F‘ (PRINT)

Srplt 5 Sple (MO ~10- 1o/5
B” Ry —shit hpe 1245, Y2010

3 qbsq\‘;tzw

2.9 %”‘% - E\n;] ‘hwt 5t 2 v

REVIEWED BY (PRINT) LWQA,\I w

[RELINQUISHED BY | Date/Time  |RECEIVED B O DatefTime
(Printed Name) L’th&\J Ht\j L/t (Printed Name oMV wood] 7:(rl rl ©
(Signature) % / yyo (Signature) - a U&}a (9 \ L(,'L['O
RELINQUISHEDBY /] Date/Time  |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

6 Don\/ Tuhn Afovmép




Los Alamos National Laboratory Page 5 of 10
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID;: MD21-10-10155 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): L/ /h)l o MEDIA: NA Ok
TIME COLLECTED (HH:MM) Og O SUB-MEDIA: OTHER
PRS ID: 21-018(a)-99 oK. - SAMPLE TECH CODE: YOST
LOCATION ID: 21:24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP:
TOP DEPTH: 300 SAMPLE USAGE:
BOTTOM DEPTH: 305 SCREEN/PORT DESC: S 5
FIELD MATRIX: GAS / EXCAVATED: YES/NO ANAJ Al
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: __ NA WATER FLOWING: YES/NO /@
BOREHOLE@I NO/NA  BOREHOLE DECLINATION: __\ U‘,)M BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI‘,(FI:;I:TED SPECIAL INSTRUCTIONS
1S pay [ 1EA SILICA GEL TUBE  |None N nopt/

SAMPLEDESC terfur v apo/ / < e 3"4 Lar}mlgd
‘a’mvg VT3¢ Jh"lDD/o baomety’ = 30.08” l—\3 -shit e 1249, U )ain
et T TPF) Nh = Hlh mom‘hf 2998 l—\9 “trd e St abi®

SAMPLE COMMENTS

ross of 9ol = 1263 find mass = i
ivih ] wsff— S%’-}If@ Ualume pvﬂgd “’(aoqofqlls'—?l

LOCATION DESC:

HSA onstueted &1\, wt £S5, Qbtt

FIELD SCREENING/MEASUREMENT RESULTS:

NA

cotI:E TED BYH(GI:JRINT) REVIEWED BY (PRINT)__L-Ih blSa\’I N‘\-[
F_LINQUISHED BY Date/Time |RECEIVED B Date/Time
(Printed Name) L,)V\J éq\l “f\., L/‘ / 1010 |(Printed Name 1 ( { t to
(Signature) W }?/ IGLRY (Signature) | L&Ll@
RELINQUISHED BY ] - |Date/Time  |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

6 DO(\/ ‘KM N A\’ O\f\vi(j



Los Alamos National LaBoratory

Page 70f 10

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2561

EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99

SAMPLE ID: MD21-10-10157 WORK ORDER:
ASPLANNED _ ASCOLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): /) / 201 MEDIA: NA Dl
TIME COLLECTED (HH:MM) OBEQ SUB-MEDIA: OTHER
PRSID: 21-018(2):99 0 SAMPLE TECH CODE:  VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATIONTYPE: BH FIELD PREP: - NA
TOP DEPTH: 3715 SAMPLE USAGE: NV
BOTTOMDEPTH: 3825 SCREEN/PORTDESC: (.,
FIELD MATRIX: GAS EXCAVATED: YES/NO '@ o
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO@
sorenoLe:(veno/na  BoREmoLEpECLINATION: Nt/ ]hg) BOREHOLE DIRECTION: ____NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI{IE/isTED SPECIAL INSTRUCTIONS
¢ pag |9 1EA SILICA GEL TUBE |None \5[ ot
SAMPLE DESC: v T VU / PR

l)tg\nm ;Y = 1378

shat bre 124s, 1)2a)i0

e,', (,aﬂhdg% ,
B *190% Sahodo W = 3009 H]? -
vk T 22265 vh = Uh S fendd = 20987 Fy

= tnd fimo st ol

SAMPLE COMMENTS:

035 o (Dél =138

. Ivnh)’\w‘déj = sh‘lq\lﬂlj
LOCATION DESC:

£rad mass = (o lig
Volume pw‘gtJ = 5993, AL

NsA onshuded BN, pod 57 Qbst

FIELD SCREENING/MEASUREMENT RESULTS:
NA

RINT)

REVIEWED BY (PRINT) LfmJﬁW\j{ H"\!

COLLECTED B
RELINQUISHED BY

Date/Time RECEIVED B Date({Time
(Printed Name) ~inL!6*y 7/ '/ 2010 |(Printed Nam V m‘-‘)b 09 wﬂ n 0
(Signature) %w ’uLiD (Signature) A | J/L/\: mm& [ \_(t.t 9
RELINQUISHEDBY ./ 7 Date/Time |RECEIVED BY - Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)

5 Day

Tum

A/MWJ




Los Alamos National Laboratory

Page 8 of 10

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10158 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 2, /le o  MEDIA: NA 0l
TIME COLLECTED (HH:MM) 0?; 20 SUB-MEDIA: OTHER
PRS ID: 21-018(a)-99 O] 2. SAMPLE TECH CODE: VOST
LOCATION ID: 21:245248 - FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: 6715 SAMPLE USAGE: INY
BOTTOM DEPTH: 682.5 SCREEN/PORT DESC: U4 20D
FIELD MATRIX: GAS ) EXCAVATED: YES/NO\NA = _ ‘ Ilgmnﬂpaﬁ' 'mbf |
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO /@
nonEnom@NomA BOREHOLE DECLINATION: _ \JN‘hM BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COL%]/:‘,I:T:TED. SPECIAL INSTRUCTIONS

i[SDH A\I H3 1 EA SILICA GEL TUBE [None Y Nont)
SAMPLE DESC: F1hun, vagos /53] ae,l tar'hulgu \ |
bca')\nnnﬁ T =23°F vh=100%; baiomrur = 20,08” 3 = 501 hm LS l/w/go

A T= 2‘/'7'3?’) th= H Yo - bO’O’W‘h’/ = m\q%ﬂng - fn&l ‘hmc See .»bo\»(/

SAMPLE COMMENTS: Y,
Prass of gel = 12Uhbly  find mas = 01,9 bg
LOCATIO‘,NW;\)%C: = 995459 Nolume P‘“3“L “USH 621 L

AR Grstmded BR, port #10, Qboﬂ |

FIELD SCREENIN G/MEASUREMENT RESULTS:

NA
COLLECTED EY (PRINT)

REVIEWED BY (PRINT) [/lmdﬂ\% n‘u

[RELINQUISHED BY ‘ﬁ Date/Time |RECEIVED B Date/Time
(Printed Name) LMA Hc\} LAV (Printed Name), ’L-T{TTD
(Signature) e IHHD (Signature) { LLLPD
RELINQUISHED BY / Date/Time |RECEIVED BY = Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)

5 N

Tun Avaind



Los Alamos National Laboratory

Page 9of 10

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2561 EVENT NAME: 3rd Qtr. MDA V Tritium Vapor Monitoring - CU 21-018(a)-99
SAMPLE ID: MD21-10-10159 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED

DATE COLLECTED(MM/DD/YYYY): 2, ] i / 2210 MEDIA: NA O\L
TIME COLLECTED (HH:MM) 0330 SUB-MEDIA; OTHER
PRSID: 21-018(a)-99 J) SAMPLE TECH CODE: VOST
LOCATION ID: 21-245248 FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP; NA
TOP DEPTH: 7125 SAMPLE USAGE: NV
BOTTOM DEPTH: 1115 SCREEN/PORT DESC: Js -+ N ﬁ F n
FIELD MATRIX: GAS ) EXCAVATED: YES/NO N |
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES_/NO@
BOREHOLEG(_I% NO/NA  BOREHOLEDECLINATION: _ NE/D BOREHOLE DIRECTION: NA

# | PRIORITY ORDER CNTNR PRESERVATIVE COLLyl/?.;JJTED SPECIAL INSTRUCTIONS

i1 S DA H3 1 EA SILICA GEL TUBE  |None - \J/ nond/
S%M?LE DESC: vt Jap / < |y 02l (g ndg
noy = of.> = ' - : » . , :

o T L0 it a8ty b s, el
SAMPLE COMMENTS: ° ) Dolometer = 2998 pfg -~ tnd fime 3t ooy

""“_’\.)55 ¢ : %g;bsglﬁ bl mass = b23.04 2
IjgésA;llmroggsc: PP Uolume P“'S‘J = 228 L

FIELD SCREENING/MEASUREMENT RESULTS:

NA

COLLECTED BY,(PRINT)
L:l\f‘ziﬁn[ !-(_f!\_.{

REVIEWED BY (PRINT) Um}fa\,! M&l

RELINQUISHED BY ' Date/Time |RECEIVED B < o oS, [Date(Time
(Printed Name) Lih(J SQ\f Qf\) 2—/'/ WIp (Printed Name ‘%frt“l [ Y
(Signature) Wﬂ /91‘/ \LMU (Signature) '_“_ u_)hg L Lt‘{o
RELINQUISHEDBY / // Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name) -

(Signature) (Signature)

6 DQ\/ Tx/wm Afo‘\m&b
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Records Use only

5119-1 -~
o ;..,»_‘,_.,w.‘,?
Data Validation Cover Sheet “» Los Alamos

NATIORAL LARDIATORY
----------- £ry.1843

Section .
REQUEST NUMBER: 10-1546 VALIDATION DATE: 02/17/2010 LAB CODE: ARS
CONTRACT LABORATORY NAME: American Radiation Services
VALIDATOR: Mary Donivan ORGANIZATION: Analytical Quality Associates, Inc,
ANALYTICAL SUITE (CHECK ALL THAT APPLY):
[J TPH-GRO [0 HIGH EXPLOSIVES [0 DIOXIN FURANS O LCMSMS PERCHLORATES
] TPH-DRO [0 METALS O PCB CONGENERS [0 ORGANOCHLORINE
[0 GENERAL CHEMISTRY X RADIQCHEMISTRY [JLCMSMS HIGH :Egg?;:i:ffsuc“mmm
EXPLOSIVES
[] OTHER (DESCRIBE); Tritium only
Section Il Completeness Check
YES NO NA  (CHECK ONE) YES NO N/A  (CHECK ONE)
X a O 1. CHAIN-OF-CUSTODY FORM(S) = | | 6. RAW/BSS DATA
= m} [0 2 CASE NARRATIVE pX| 0 O 7. QUALITY CONTROL FORMS
b O O 3 SAMPLE RESULT FORMS | O R 8. QUANTITATION REPORTS
O O [ 4. SAMPLE CHROMATOGRAMS 0 ‘O b 9. TICS FORMS
O O B 5 STANDARD CHROMATOGRAMS O O = 10, TICS MASS SPECTRA

Comments/problems noted (include information about requests for further information submitted to the contract
laboratory and agreed-upon date of resolution and contract laboratory point of contact):

1. It should be noted that no Duplicate or MS samples were analyzed. However, an LCS and LCSD were analyzed
and met acceptance criteria and, thus, no sample data were qualified, based on professional judgment.

2. It should also be noted that the LCS/LCSD RER was calculated by the laboratory using the 1-sigma TPU values.
Thus, the LCS/LCSD RER was hand-calculated using the 2-sigma TPU values and was found to be within
specifications. No sample data were qualified as a result.

Reviewed by: Monica Dymerski Level 1 Date; 02/17/10

VALIDATOR'S SIGNATURE; A% o1 "D - DATE; 02/17/2010
A 4
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Records Use only
5119-2 -
. M . - B ':l""c:"“wmj'
Rad Analytical Data Validation Checklist " Los Alamos
NAYIONAL LAGGRATCRY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
Ol=!lo 1. The holding time was >1 and £2 times the UJ, RO J-, R9
applicable holding time requirement.
0 7 O 2. The holding time was >2 times the applicable R, R9a J-, R9a
= holding time requirement.
3. The results for the affected analytes are U, RS N/A
nlol= considered not detected (U) because the
associated sample concentration was less than
or equal to the MDC.
| 4. The analyte should be regarded as rejected R, R5a R, R5a
OO0 ® because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
O x| 0d Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
6. The results for the affected analytes should be U, R11 N/A
0lol = regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPU.
0lmlo 7. The sample result is £5X the concentration of U, R4 N/A
the related analyte in the method blank.
8. The affected analytes are considered estimated N/A J, Rda
O x| O and biased high because this analyte was
identified in the methed blank but was >5X.
8. The sample result is 5X the concentration of U, Rdd N/A
O 0| K the related analyte in the trip blank, rinsate
blank, or equipment blank.
10. Required method blank information is missing. R, Rde R, R4de
| = O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
11. The tracer is <10%R. Follow the external R, R3 R,R3
Olnl = laboratory limits located within the associated
data package. Tracer¥%R is not applicable for
Gamma Spectroscopy.
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Records Use only
5119-2 -
s 1 . e
Rad Analytical Data Validation Checklist i Los Alamos
ﬁ-A.r!dN&l'. LABORATCAY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
12. The tracer is < the Lower Acceptance Level UJ, R3a J-,R3a
(LAL) but 210%R. Follow the external laboratory
O 0K limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.
13. The Tracer%R value Is > the Upper Acceptance N/A J+, R3b
Limit (UAL). Follow the external laboratory
O/1g X limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.
14. Required tracer information is missing. Data R, R3d R, R3d
Olol = may hot be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
is not applicable for Gamma Spectroscopy.
156. The LCS percent recovery was <10%. Follow the R, R12 ' R, R12
OIRrR | O external laboratory limits located within the
associated data package.
16. The LCS percent recovery was < the LAL but UJ, R12a J-,R12a
O K\ | 04O >10%. Follow the external laboratory limits
located within the associated data package.
17. The LCS percent recovery was > the UAL. N/A J+, R12b
OIXR | O Follow the external laboratory limits located
within the associated data package.
18. The LCS documentation is missing. Data may R, R12c R, R12¢c
O|® |43 not be acceptable for use. Contact the SMO or
external laboratory for information.
0lxrlo 19. Associated duplicate sample has DER or RER > R, R10 J, J10
the analytical laboratory’s acceptance limits.
20. The duplicate sample was not prepared and/or R, R6 R, R6
analyzed with the samples for unspecified
R Ol 0 reasons. The duplicate information Is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
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ecords Use only
5119-2 (‘,mi
Rad Analytical Data Validation Checklist Lot Alamos
NA‘K’!GHMI. Lt?zcifrfiv
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
{Check One) Non-detected Detected
Analyte Analyte
21. The associated matrix spike recovery was R, R6 R, R6
olol = <10%. Follow the external laboratory limits.
MS/MSD Is not applicable to Gamma
Spectroscopy.
22. The associated matrix spike recovery was UJ, Réa J-, R6a
olol = <10%. Follow the external laboratory limits,
MS/MSD is not applicable to Gamma
Spectroscopy.
23. The associated matrix spike recovery was uJ, Réb J+, R6b
Oololx above the UAL. Follow the external laboratory '
limits. MS/MSD is not applicable to Gamma
Spectroscopy.
24, Required matrix spike information is missing. R, Réc R, Réc
Data may not be acceptable for use. Contact the
x| ol o SMO or external laboratory for information. If
LCS information is present, do not Reject.
Qualify data based on LCS information. MS/MSD
is not applicable to Gamma Spectroscopy.
O | B | [OJ | 25. Duplicate, dilution, or reanalysis. uJ, R8s J, R88
26. The LANL project chemist identified quality UJ, R, R19 J, R, R19
deficiencies in the reported data that require
O|XR | O further qualification. This code can ONLY be
used and/or under advisement by the LANL
project chemist.
27. Quantification of data via data validation did not U, U_LAB J,J_LAB
occur based on Quality Control requirements In NQ, NQ
x|olo this procedure. Adhere to the external
laboratory qualifiers found within the Form |
analytical data summary sheets generated by
the external laboratory.
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2609 North River Road, Post Allen, Loulsiana 70767 120f 86

1 (B0OO) 401-4277 FAX (215) 381-2996

INTERNATIONAL

ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Cllent Sample ID: MD21-10-10151 ARS Sampie ID: ARS1-10-00166-001
sample Collection Date: 02/01/10 Date Recelved: 02/03/10
sSampla Matrix:  Silica Report Date: 02/05/10
16917.295 1423099 231,942 113.952 pCYL ARS-054/EPA 906.0 | 032/04/10 05:42 ; S

i NOTES: Project Cost Code - MRBRO32TNBOO

Project Manager Review

Notes: Amarican Radiation Services, Inc, assumas no Wabiity for the use or interpretation of any analytical results provided other than the cost of tha anatysss #self. Reproduction of thig report in
hess tha full requires the writhen conzant of the Services, Inc.

LELAP Certlficate®# 01949 NELAP Certificate # EB7558

MAD
02/17/10
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: 2609 North River Road, Port Allen, Louigiana 70767

1 (800) 401-4277 FAX (225} 381-2996

( « INTERNATIQNAL

ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Numbar: 10-1546
Client Sampla ID: MD21-10-10152 ARS Sample ID: ARS51-10-00166-002
Sample Collection Date:  02/01/10 Date Recaived: 02/03/10
Sample Matrix:  Siliea Report Date: 02/05/10
] Analysis i Anatysis Anatysis ;;:“ oLe ) Qual Analysis Analysis Anplysic Analysis Traur/CMrﬁm ]'
i Description Results Brror 4+/)-2¢ Units Tast Method Date/Time Technician Recovery
! 110901303 587.806 228.917 112.465 P ARS-OS4/EPA 506.0 | 02/04/3008:81 | T |
4

[ T NOTES: Project Cost Cotle - MRBRD32TNBOO

Project Manager Review

Notes: American Radiation Services, Inc. assumes ro ability far the use or interpretation of any analyltical reswits provided othar than the cast of the analysis itself, Reproduction of this report In
less than full réquires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949 NELAP Cartificate # EB7558

MAD
02/17/10
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2609 North fiver Road, Port Alien, Louislany 70787

1 (800) 401-4277 FAX (225) 381-2956
INTERNATIONAL

ARS Sample Dealivary Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID:  MD21-10-10153 ARS Sample I01 ARS1-10-00166-003
Sample Collection Date:  02/01/10 Date Recelved: 02/03/10
Sample Matrlx:  Silica Report Date: Q2/05/10
= ';f'-‘-'-";'i;m - f, ] T T e T T R p—— i i R
| _omeipuen Resuts | emor .25 Umes | tethenod | cowtme | vewesn | Recovery
H3 ] sa0514 | 513731 250.948 123.289 pCyL ARS-054/EPA 906.0 | 02/04/10 12101 e ;
{ !
! A
o ( .=
r NOTES: Project Cost Code ~- MRSRO322TNBOO

VA

Project Manager Review

Notes: American Radiation Services, Inc. assumes no Hability for the use or interpratation of any snaiytical results provided other than the cost of tha analysls itself. Reproduction of this regort in
less than Mol requires the written consent of the American Radistion Services, Inc.

LELAP Certificate# D1949 NELAP Certificate # EB7558

MAD
02/17/10




2609 North River Road, Port Allen, Louislana 70767

15 of 86

INTERNATIONAL

1 (800) 401-4277 FAX (225) 381-2996

ARS Samplae Dallvery Group: ARS1-10-00166 Request or PO Number: 10-1546
Chent Sample ID: MD21-10-10154 ARS Sample ID: ARS1-10-00166-004
Sample Collection Date: 02/01/10 Dnte Recelved: 02/03/10
Sample Matrlx:  Silica Report Date: 02/05/10
P77 Anaiysis Anatygis Analysls OC iy : Analysis Analysis T Anatysis Analygis
i.......Description Resuies Ermor +/- 28 Qua ynits Test Metnod Data/Time Tachniclan fecovery
L H-3 18809.321 1000.271 236,492 116,187 pCUL ARS-054/EPA 906.0 | 02/04/10 15:10 ]
I
i
[ " NOTES: Project Cost Code - MRBRO32TNB0D *
Project Manager Review
Notes: Amencan Services, Inc. mma Hability for the use or e ion of any analytical resuits provided other than the cost of the anaiysit itself. Reproduction of this report in
lacs than fiAll requires the written consent of the Amerfcan Radiatian Services, inc.
LELAP Certlificate# 01949 NELAP Certificate # E37558

02/17/10
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- 2609 North River Road, Port Allen, Loulsiana 70767
1 (800) 401-4277 FAX (125) 381-2996
INTERNATIONAL
ARS Sampie Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Cllent Sample ID: MD21-10-10155 ARS Sample 1D ARS1-10-00166-005

Sample Collaction Data: 02/01/10 Data Recelved: 02/03/10

Sample Matrix: Silica Report Date; 02/05/10
- D:ﬁiuiyi;m ST Anatysis Analysis e ole ) Q“I T ks Anatvsis 1 Analysts | Analss | TraceriChem |
_Degeription (| Remuts ) Emors/-2s _Unkts Tost Msthod Date/Time Tachnician Recovary |
; 5???_1.633 } ._?_!'27.740 230.925 1!3452 pei/L ARS-D54/EPA 906_._9‘_” 02104/10 15:29 Bs ‘

NOTES: Project Cost Code - MRBRO32TNBOO

Project Manager Review

Notas: Amwrican Radiation Services, Inc, assumes no la

less than full requires the written consent of the

LELAP Certificate# 01949

NELAP Cartificats # ER7558

bility for the use or interpretation of any analytical resuits proviced othar than the cost of the analysis itse. Reproduction of this report in
Radiation Services, Inc.

MAD
02/17/10
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Notes: Amaricen Radiztion Services, Inc. assumes no labiity for the use or

Inks than Adl requires the wnitten consent of the American Radiation Services, Inc.

LELAP Certificate# 015949

NELAP Certlﬂc&a # EB7558

- [ ]
2609 North Rivar Road, Port Allen, Loulsiana 70767
1(800) 401-4277 PAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Cliant Samples ID: MD21-10-10156 ARS Sample ID: ARS1-10-00166-006
Sample Collection Date:  02/01/10 Date Recaivad: 02/03/10
Sample Matrix: Silica Repart Date: 02/05/10
. Analysis “anatysis Analysis Analysi Analysis Anaiysis ‘Analysis Tracar/Cham
- lescription | | Results | 4 Bmora/.2s Hoe o l ou | units Test Method Date/Time Techniclan |
......... -3 5571.365 316.601 261,346 128.397 PCYL, ARS-0S4/EPA 906.0 | 02/04/1021:29 | T
1
......... i
| |
NOTES: Project Cost Code - MRBRO32TNBOO
Project Manager Review
£y of any PeSuits pr other than tha tost of the analysis itself, Repruauetion of this raport in

MAD
02/17/10
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2609 North River Road, Port Allen, Loulsiana 70767 180
. 1 (800) 401-4277 FAX (225) 381-2996
et INTERNATIONAL
ARS Sampie Delivery Group: ARS1-10-00166 Reguest or PO Number: 10-1546
Client Sampla ID: MD21-10-10157 ARS Sample ID: ARS1-10-00166-007
Sample Collaction Date:  02/01/10 Date Received: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
i nalys " analysis MDC oL Qual Aralysis Analysis " aniysts Anstysis | Trager/Chem
i Description Results Error +/- 1§ ) e Units Test Method . Date/Tima Technidan | Recovery |
i H-3 6853.975 378.500 230.205 113.098 pClL ARS-054/EPA 02/05/10 00:38 B
_________ . 2 ‘ : 4 "
t ty H
! i b
NOTES: Project Cost Code ~ MRBRO32TNBOO

Project Manager Raview

Notas: American Radiation Services, Inc, assurmes no liabilty for the use or Interpratation of any analytical results provided other than the cost of the analysis itself, Reproduction of this repart In
fess than fuk requires the writter coneint of the American Radiation Services, Inc.

LELAP Certificate# 01949 NELAP Certificate # EB7558

MAD
02/17/10
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2609 Morth River Road, Port Allen, Loulsiana 70767 19.0f 86

1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL

ARS Sample Delivery Group: ARS1-10-00166 & or PO Numbaer: 10-1546
Client Sompie 1D; MD21-10-10158 ARS Sample ID; ARS51-10-00166-008
Sample Collection Date: 02/01/10 Date Recelvad: 02/03/10
Sample Matrix:  Silica Ruport Date; 02/05/10
e ] s T kit T woc | o || A [ e T A T b ) reacoen |
Mmcript e US| 19 acoveny . .
H-3 -13.552 €9.841 234.325 115.122 U Pyl ARS-054/EPA 506.0 02/05[!9 03:48 had i

NGTES: Project Cost Code - MRBRDIZTNE00

Project Manager Review

Notes: Americin Raciation Services, Inc. dssumes no Hability for the use or interpretation of any analyticsl resuits proviced other than the cost of the analysis (isell. Reproduction of ts report In
less than full requires the written consant of the American Radiption Services, Inc.

LELAP Certificate# 01949 NELAP Cartificate # EB7558

MAD
02/17/10
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»
: 2609 North River Road, Port Allen, Loulsiana 70787
1 (800) 401-4277 FAX (215) 381-2996
INTERNATIONAL
ARS Sample Dellvary Group: ARS1-10-00166 Regq or PO ber: 10-1546
Client Sample 1D: MD21-10-10159 ARS Sample ID; ARS1-10-00166-009

sample Collection Date:  02/01/10 Date Received: 02/03/10

Sample Matrix; Silica Report Date: 02/05/10
"AﬂBlYSll ‘”"“‘""" "AﬂI‘W‘l‘ ) Anaiysls T MDC Du: y N ;n.l‘/!‘l “Anilwls o Al’lﬁlvﬁll " M;alyslu TI'IWIC""\EM ]
....._ Description Reaults Ervor +/- 2§ b Qual | Units Test Method Date/Time Techniclan Racovery |
H3 93.813 70.380 231,726 113.845 1] pCi/L. ARS-054/EPA 906.0 | 02/05/10 06:57 8IS E
!
i

NOTES: Project Cost Code - MRBRO32TNBOD

Projact Manager Review
resuits provided other than the cost of the analysis itseif. Reproduction of this repart in

Notes: American Ragiation Services, Inc, asswnes ng Kebility for the use or of any analy
less than full requires the written consent of the American Rddiation Services, Inc.
LELAP Certificate# 01949 NELAP Certificate # EB7558

MAD
02/17/10



tas3 than Aull requires the written consent of the AmeriCan Radiation Sarvices, Inc.
LELAP Certificate# 01549

NELAP Certificate # EB7558

Y 210f 86
2609 North Rivar Road, Port Allen, Louisisna 70767
1 (800) 401-4277 PFAX (225) 381-2996
INTERNATIONAL
ARS Sampie Dellvery Group: ARS1-10-00166 t or PO Number: 10-1546
Client Sampla ID: MD21-10-10160 ARS Sampie ID: ARS1-10-00165-010
Sampla Collection Date:  02/01/10 Date Recalved: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
[ " inalysis Analysis Anaiysls N o ot ‘Analysts Anaiysis T dnatysis TracerjChem |
; Dageription Results Brror +/- 2% Units Tust Mathod .. Datemima Recovery -
! _H-g 19153.506 1017.963 233.288 114,613 pCl/t ARS-0S4/EPA 906.0 02/05/10 10:07 b
e !
; o e
I ,
NOTES: Project Cost Code - MRERO32TNBOO
Project Manager Review
Notag: American Radiation Sarvices, Inc. assumes no Hability for the use or i of any analy results p ¢ other than the cost of the analysis ilsaif. Reproduction of this réport in

MAD
02/17/10
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Tuesday, February 02, 2010 . LAB CHAIN OF CUSTO?Y DOCUMENT NUMEER?® 10-1546C
LOS ALAMOS ' REQUEST NUMBER: 10-1546
NATIONAL LABORATORY
ATTN: Danny Coleman ' TURNARQUND/REPORT DUE: 2/7/2010

American Radiation Services - Primary TURNAROUND REQD: 5

1726 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS:
SAMPLEID CTNR CTNROESC ORDER PRESERV MATRIX
MD21-10-10157 1 SILICA QEL TUBE H3 None GAS
MD21-10-10151 1 SILICA JEL TUBE H3 None GAS
MD21-10-10158 1 SILICA JEL TUBE H3 None GAS
MD21-10-10155 1 SILICA EL TUBE H3 None GAS
MD21-10-10159 1 SILICA JEL TUBE H3 None GAS
MD21-10-10156 1 SILICA GEL TUBE H3 None GAS
MD21-10-10160 1 SILICA GEL TUBE H3 None GAS
MD21-10-10152 1 SILICA GEL TUBE H3 None | GAS
MD21-10-10153 1 SILICA GEL TUBE H3 None GAS
MD21-10-10154 1 SILICA G FL TUBE - H3 None GAS
Rofinquished By: _ Date Time Recelved By: - Date Time

a2 % | 2o Wil Shdle M 2310 10:00

Printed Name Signature Printed Name Signeture
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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A - 2609 North River Road ® Port Allen, Louisiana 70767
1 (800) 401-4277 @ Fax (225) 381-2996
- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National
Laboratory

r.
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Y L
A 2609 North River Road e Port Allen, Louisiana 70767
7 1(800) 4014277 ® Fax (225) 381-2996

~ INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request Number: 10-1546

Original




Page 1 of 1

Tuesday, February 02, 2010 . LLAB CHAIN OF CUSTO’Y DOCUMENT NUMBER® 10-1546C
LOS ALAMOS ' REQUEST NUMBER: 10-1546
NATIONAL LABORATORY
ATTN: Danny Coleman ' TURNAROUND/REPORT DUE: 2/7/2010

American Radiation Services - Primary TURNAROUND REQ'D: 5

1726 Wooddale Court

Baton Rouge; LA 70806

LAB REQUEST COMMENTS:
SAMPLEID CTNR CTNRIESC ORDER PRESERV MATRIX
MD21-10-10157 1 SILICA QEL TUBE H3 None GAS
MD21-10-10151 1 SILICA JEL TUBE H3 None GAS
MD21-10-10158 1 SILICA JEL TUBE H3 None GAS
MD21-10-10155 1 SILICA JEL TUBE H3 None GAS
MD21-10-10159 1 SILICA dEL TUBE H3 None GAS
MD21-10-10156 1 SILICA JEL TUBE H3 None GAS
MD21-10-10160 1 SILICA GEL TUBE H3 None _ GAS
MD21-10-10152 1 SILICA GEL TUBE H3 None GAS
MD21-10-10153 1 SILICA GEL TUBE H3 None GAS
MD21-10-10154 1 SILICA GEL TUBE - H3 None GAS
Relinquished By: _ Date Time Recelved By: - Date Time

e % | e Wilside Wil 230 10:00

Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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Page 1 of 1

Tuesday, February 02, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1546C
LOS ALAMOS REQUEST NUMBER: 10-1546
NATIONAL LABORATORY |
ATTN: Danny Coleman TURNARQUND/REPORT DUE: 2/7/2010

American Radiation Services - Primary TURNAROUND REQ'D: 5

1726 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS:
SAMPLEID CTNR CTNR DESC ORDER PRESERV MATRIX
MD21-10-10157 1 SILICA GEL TUBE H3 None GAS
MD21-10-10151 1 ~ SILICA GEL TUBE H3 None GAS
MD21-10-10158 1 SILICA GEL TUBE H3 None GAS
MD21-10-10155 1 SILICA GEL TUBE H3 None GAS
MD21-10-10159 1 SILICA GEL TUBE H3 None GAS
MD21-10-10158 1 SILICA GEL TUBE H3 None GAS
MD21-10-10160 1 SILICA GEL TUBE H3 None GAS
MD21-10-10152 1 SILICA GEL TUBE H3 None GAS
MD21-10-10153 1 SILICA GEL TUBE H3 - None GAS
MD21-10-10154 1 SILICA GEL. TUBE H3 None GAS
Relinquished By: _ Date Time Received By: Date Time

ez B e Wl side Wlla el 220 0:00

Printed Name Signature Printed Name Signature
Printed Name Signature J Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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2609 North River Road ¢ Port Allen, Louisiana 70767

1 (800) 401-4277 o Fax (225) 381-2996

INTERNATIONAL

February 5, 2010

LANL

Keith Greene

Drop Point MS H865
Los Alamos, NM 87545

Request Number: 10-1546

LANL Sample ID: MD21-10-10151, MD21-10-10152, MD21-10-10153, MD21-10-10154, MD21-10-10155,
MD21-10-10156, MD21-10-10157, MD21-10-10158, MD21-10-10159, MD21-10-10160

Dear Mr. Greene;

On February 3, 2010, ARS International received 10 Silica Gel sample(s) to be analyzed for Tritium.

The samples were processed and counted using the appropriate counting equipment and QA/QC for this type of
analysis. Results of the analysis and QA/QC are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

If you have any questions please do not hesitate to call at 225.381.2991 or email ProjectManagers(@amrad.com.

Sincerely,

UMKN Mg
VirgeMe Mulligan

Vice President — Laboratory Services
ARS International



2609 North River Road « Port Allen, Louisiana 70767
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1 (800) 401-4277 e Fax (225) 381-2996

INTERNATIONAL

COVER PAGE

18980S0W0-8S
Statement of Work for Analytical Laboratories

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Subcontract (LANL Agreement Number) 126310041

LANL . . .

Number PROJECTSAMPLE | S i NuMeRs)
10-1546 MD21-10-10151 ARS1-10-00166-001

10-1546 MD21-10-10152 ARS1-10-00166-002

10-1546 MD21-10-10153 ARS1-10-00166-003

10-1546 MD21-10-10154 ARS1-10-00166-004

10-1546 MD21-10-10155 ARS1-10-00166-005

10-1546 MD21-10-10156 AkSl -10-00166-006 J
10-1546 MD21-10-10157 ARS1-10-00166-007

10-1546 MD21-10-10158 ARS1-10-00166-008 ‘J
10-1546 MD21-10-10159 1 ARS1-10-00166-009

10-1546 MD21-10-10160 T ARS1-10-00166-010

ANALYTICAL METHODS

Tritium analyses were performed using EPA 906 (ARS-054)

ANALYTICAL RESULTS

The result data that are flagged with “U” indicate that the activity is below the MDC.
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2609 North River Road « Port Allen, Louisiana 70767

1 (800) 401-4277 o Fax (225) 381-2996

INTERNATIONAL

American Radiation Services Project Manager/Laboratory Director's Comments:
“I certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager’s designee, as verified by the following signature.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is in compliance with the LANL specific requirements, both technically and for completeness, other than the
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the
laboratory Manager/Technical Director or the Manager's designee."

S Vice President ~ Laboratory Services, ARS 245-10
International

matu Title Date
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2609 North River Road, Port Allen, Louislana 70767

1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL

ARS Sample Delivery Group: ARS1-10-00166 Request or PO Numbear: 10-1546
Client Sample ID: MD21-10-10151 ARS Sample 1D: ARS1-10-00166-001
Sample Collection Date: 02/01/10 Date Received: 02/03/10
Sampla Matrix; Silica Report Date: 02/05/10
‘ansivais | Bnaiysis | Amalysis oo ole T Anaiysis Analysis T analysis 1 Analysis | Tracar/Chem |
Description | Results | Eror+/-2s H Qual L i Test Method Date/Time | Tachnlcan Recovery
H-3 26917,295 1423.099 231.943 113.952 peyL ARS-054/EPA 906.0 | 02/04/1005:42 | 0> 1 ‘
5
-
i NOTES: Project Cost Code - MRBRO32TNEOO §

1/ ahh

Project Manager Review

Notes: Amarican Radiation Serviges, Inc. assumes no liability for the use or intarpratation of any analytical results pravided other than the cost of the analysls itself. Reproduction of this report in
less than Full reg the written of tha A R Services, Inc,

LELAP Certificate# 01949 NELAP Certificate # EB7558




INTERNATIONAL

2609 North River Road, Port Allen, Louislana 70767

13 of 86

1 (800) 401-4277 FAX (225) 381-2996

ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1544
\ Client Sample ID: MD21-10-10152 ARS Sample ID: ARS1-10-00166-002
Sample Collection Date:  02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
W-DAnalysis Analysis Analysis MDC DLC : qual Analysis Analysls Analysis Analysis Tm"/c'-i;&,‘.......}
escription Results Error +/- 2 % Units Test Mathod Date/Time Tachnichan Recovery i
H-3 10901.303 587,806 228.917 112 465 pCi/L ARS-OS4/EPA 906.0 | 02/04/10 08:51 w5

p— ;

L.

NOTES: Project Cost

Code - MR8R032TNEOO

alh

Project Manager Review

Notwes: Amprican Radiation Services, Inc. assumes ro liability for the use or interpratation of any aralytical resuits provided other than the cost of the analysis ltself, Reproduction of this report In
less than full requires the written consent of the Amaerican Radlation Services, Inc,

LELAP Certificate# 01949

NELAF Certificate # E87558




INTERNATIONAL

ARS Sample Delivery Group:
Client Sample ID:

2609 North River Road, Port Allen, Louisiana 70767

14 of 86

ARS1-10-00166

MD21-10-10153

1 (800) 401-4277

FAX (225) 381-2996

Request or PO Number:
ARS Sample ID:

10-1546

ARS51-10-00166-003

Sample Collection Date:  02/01/10 Date Recelved: 02/03/10

Sample Matrix:  Silica Report Date: 02/05/10
e g s Moc Du: P v T i s o Eim
__ Description __Results Error +/-2 5 Qua nits Test Method Date/Time Technicin Recovery
H-3 9430.914 513.731 250.948 123.289 pCi/L ARS-054/EPA 906.0 | 02/04/10 12:01 bt ‘

-

-

NOTES: Project Cost Code - MRBRO32TNBGO

e

Project Manager Review

Notes: American Radiation Servicas, Inc. assumes no lablilty for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this report In
lass than RAl requires the wiitten consent of the American Radlabion Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558
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- L]
2609 North Rlver Road, Port Allen, Louigiana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID;  MD21-10-10154 ARS Sample ID: ARS51-10-00166-004
Sample Collection Date: 02/01/10 Date Recelved: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
Analysi ¥ lysi Analys ‘Analysis ‘;r'\alysls Analy:;l';" Tracer}Chnm
Description Resuits Emror +/-2 5 i pLe Qual 't‘;m:s Tes:aM:r.;aod Date/Time Technician Recovery
H3 18809.321 1000.271 236.492 116.187 pCU/L ARS-0S4/EPA 906.0 | 02/04/1015:10 | B>

.

NOTES: Project Cost Code - MRBRO32TNBDD

(PHN

Project Manager Review

Notes: American Radiation Services, Inc. assumes na lisbility for the use ar interpratation of any analytical results provided other than the cost of the analysis itself, Reproduction of this report In
less than full requires the written consant of the American Radiation Services, Inc,

LELAP Certificate# 01949

NELAP Certificate # EB7558
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2609 North River Road, Port Allen, Louisiana 70767

1 (800) 401-4277 FAX (225) 381-2096

INTERNATIONAL
ARS Sample Dellvery Group:  AR51-10-00166 Request or PO Numbaer: 10-1546
Client Sample 1D: MD21-10-10155 ARS Sample ID: AR$1-10-00166-005

Sample Collection Date:  02/01/10 Date Recelved: 02/03/10

Sample Matrix:  Silica Report Date: 02/05/10
Analysis Analys! Analysis H Analysis Analysls T Anslysis Analysis | Tracer/Chem |
Descript] : Resuits Ervor +/-25 Mec bLe Qual Units Test Method Date/Time T}cshnlclan Recovery j
L H

o

[ H3 | 59541,633 3127.740 230,925 113,452 pei/L ARS-054/EPA 906.0 | 02/04/10 18:20
i

i

‘L NOTES: Project Cost Code - MRSRO32TNBOO %

Project Manager Review

Novtes: American Radistion Services, Inc. assumes no liability for the use or tion of arny ytical resuits provided other than the cost of the analysis itseif, Reproduction of this report in
less than full requires the written consent of the American Radiation Services, Inc,

LELAP Certificate# 01949 NELAP Certificate # E87558
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2609 North River Road, Port Allen, Louislana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number! 10-1546
Cliant Sample 1ID: MD21-10-10156 ARS Sample ID: AR51-10-00166-006
Sample Collection Date: 02/01/10 Date Received: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
" analysis Analysis Analysis MDC Lo A Analysis Analysis Analysis Analysis Yracer/Chem
Description Resuits Error +/-2 3 Qua Units Test Methad Date/Time Technician Recovery
. H 3 5571.365 316.681 261,346 128,397 pCy/L ARS-054/EFA 906.0 02/04/10 21:29

{

NOTES: Project Cost Code - MRSR0O32TNBOO

Ve

Project Manager Review

Notes: American Radiation Services, Int. assumes no liability for the use or interpretation of any analytical resulls provided other than the cost of the analysis Hself. Reproduction of this report in
less than full requires the written consent of the American Radiation Servicer, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558




INTERNATIONAL

ARS Sample Delivery Group: ARS1-10-00166

Client Sample ID: MD21-10~10157

. 18 of 86
2609 North River Road, Part Allen, Louisiana 70767
1 (800) 401-4277 FAX (225) 381-2996
Requeast gr PO Number: 10-1546

ARS Sample ID:

ARS1-10-00166-007

Sample Collection Date:  02/01/10 Date Received: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Analysis ";\M'YS‘S ”"I\‘nﬂysis Analysis Analysis w;\nalysls Analysis Tracer/Chem }
/ Description Resylts Error 4/-2s Moc b Qual units Test Method . Date/Tima Tejsshnlclan Recavery
! -3 6853,975 378.500 230.205 113.098 pCyL _QRS-DS4/EPA 906.9____ ‘q_z/05/ 10 00:38 &

[ ""NOTES: Project Cost Code - MR8RO32TNBOO

Vi

Project Manager Review

Notas: American Radiation Services, Inc. assumes no liability for the use or Interpretation of any analytical resuits provided other than the cost of the analysis itself. Reprotuction of this report in
Jass than ful requires the whitten consent of the American Radistion Services, Inc,

LELAP Certificate# 01949

NELAP Certificate # E87558
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- 2609 North River Road, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (125) 381-2996
INTERNATIONAL
ARS Sample Dellvery Group: ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID; MD21-10-10158 ARS Sampie ID: ARS1-10-00166-008
Sample Collaction Date:  02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Analys|| Analysi Analysis MDC oLc ) Analysis Anajysis T Rnalysis Analysls | Tracer/Chem
Description Results Error +/-2¢ Quo Lnits Test Mathod Date/Time ‘;gcshnlclan Recovery
H-3 -13,552 69,841 234,325 115,122 u pei/L ARS-054/EPA 906.0 | 02/05/10 03:48

NOTES: Project Cost Code - MRBRO32TNEOO

Project Manager Review

Notes: American Radiation Services, Inc. assumes no lisbility for the use or interpretation of any analylical resuits provided other than the cost of the analysis itselr, Reproduction of this repart in
less than Al requires the written consent of the American Radiation Services, Inc,

LELAP Certificate# 01949

NELAP Certificate # E87558
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2609 North River Road, Port Allen, Loulsiana 70767 200
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group; ARS1-10-00166 Req t or PO Number:; 10-1546
Client Sample ID: MD21-10-10159 ARS Sample ID: ARS1-10-00166-009
Sample Collection Date: 02/01/10 Date Received: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
Analysi ysie Y Anaiyeis T Anaysl T Anayels 1T Analysi Analysis Tracer/Cham
Description Results Errore/- 25 | MoC DLC Qual E:Mg : Tos;:’ :4:::06 Da?%nfe Tecrgé:;lan Recovery
SRS sl BB | 70380 231726 13845 U | pCiL ARS-054/EPA 906.0 | 02/08/10 06:57 |  ©1°

NOTES: Project Cost Code - MRSRO32TNBOO

W

Project Manager Review

Notes: American Radistion Services, Inc, assumas no fiability for the use or interpretation of any analytical resuits provided other than the cost of the analysis ityeif. Reproduction of this report in
less thart Ril requires the writtan consent of the American Rediation Services, Inc.

LELAF Certificate# 01949 NELAP Certificate # EB7558




i 2609 North River Road, Port Allen, Loulsiana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Dellvery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID: MD21-10-10160 ARS Sample 1D: ARS1-10-D0166-010
Sample Collection Date: 02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Analysis Anaiysis Analysis MDC BLe 1 Analysis Analysis Analysis Analysls Truur/al'i"e"r'ﬁ “
Description Results Error+/- 25 Qua Units Test Mathod Date/Tima Tejcshnlcian Recovery .
H-3 19153.506 1017.963 233.288 114.613 pCi/L ARS-D54/EPA 908.0 1 02/05/10 10:97 B
i

-

NOTES: Project Cost Code - MRSR0O32TNBOO

Y

THN

Project Manager Review

Notes: American Radiabion Services, Inc. assummes no lisbiiity for tha use or interpretation of any analyltical résuits provided other than the cost of the analysis itself. Reproduction of this report In
less than Rull requires the writtan consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558
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- e 2609 North River Road, Port Alen, Loulslana 70767

1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL

QC Resuits Report

Sample Delivery Groupt ARS1-10-00166
Date Received: 2/3/2010

Laboratory Control Sample Evaluation
=3
Analysix Qc Anslysis Expactad Raport Anslysis Y dys). =
Batch Type | ATV | pung SR MDC valus | | ynins Test Mathod Dote/Time Tachnician |Recovery (%)| Ateriance
ARS1-B10-00640 | LCS H3 1251.602 | 102.121 | 221.278 | 1221.62 pCi/L | ARS-054/EPA 906.0 { 2/3/2030 2021 V] 102 75%-125%
Blank Evaluation
Analysia Qc Analysis Expacted Raport Analysis Analysis Analysis
Batch Typa | ATV ity [TV MG valua | 2| onies Test Mothod Date/Time Tachnicien
ARS1-B10-00640 | MBL H3 -109.267 | 126.767 | 219.634 NA peyL | ARS-054/EPA 908.0 2-4-10 0235 815
RER Duplicate Evaluation
RER
Analysis Qc Analysis Anelysis Analysis Analysin Analysis
ateh Tyoe | Description | MSsuits | €SU1(10) | Resurtz [€5u3 (10 quer | FBNE Tast Method Data/vir Tectmician RER ActaptanceR
ARS1-B10-D0640 | DUP H3 1251.602 | 102121 | 1166,724 | 98.364 pCyYL | ARS-054/EPA 906.0 2-3-10 2328 Bl 0.42 <1
DER Duplicate Evaluation
DER
Anslysiy Q¢ Analysis Anstysis Analysis Analysis Analysis
Batch Type | Duscription | ReIt1 | CSUL (1) | Result2 C5U 1 (1) Quat Tyl Test Mathoa Data/Tims Tachnician PER A
ARS1-810-00640 | DUP H3 1251.602 | 102,121 | 1156724 | 98.364 pCyL | ARS-054/EPA 906.0 2-3-10 2328 13 1.20 <3
Project Manager Review
Notas: American Radiation Servicas, Inc. assumwes no liability for the use or P ion of any analyticel results p d other than the

cost of the analysis itself, Reproduction of this repart in kess than full requiras the writtan consent of ARS International.

LELAP Certificate# 01949 NELAP Certificate # EB7558
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American Radiation Services Calculation Verification Printed 2/5/201R #
Baton Rouge Lahoratory Page 1 of 1

Procedure ARS-054 i Isctope
Varia.bl.e. o Value ; “(Ealcnula.r:e“c_l Valu.e.s .
Gross Count Rate 10.890000

BKG Count Rate
A s bt & MNnMJ; I
TEm - L Bl
ISt nen: Eciency 108,712011 108,712011 “

Dilution Factor

0.052280

Count Date (t2) ' : o 0.703259 | 0.703259

Halflife Days 1 - Result Isotope

TPUF_Aliquoting Factor

0.000000

Fraction N/A QC sample

Cllent Pr ﬂle

Inr ka
Version/Date

Reviewed by: Wn pate: _ -5/ O




American Radiation Services Calculation Verification Printed 2/5/203Q 3130 PM
Baton Rouge Laboratory Page 1 of 1

Procedure ARS-054 . ; Isotope

variable _ ~ Value de Calculated Values :
10.590000 [ 166.7

' n:ﬁﬁﬁ” i

6.000000

Instrument Efficiency 0.352800

Dilution Factor 1,000000 0.000000
0.052280

0.708137 0.708137

Batch Identifiers and Other Related Information
Batch ARS1-B10-00640

SRR S =

Analysis Code

Fraction /A QC Sample

Client Profile

Instr File Name

Instr keV
Variables Intact Yest Version/Date 1,0 -- 11/18/2005

Reviewed by: O)WV\ Date: 9, - 5 *1 >




Printed 2/5/ 2018y 385 PM

American Radiatlon Services Calculation Verification
Pagalofl

Baton Rouge Laboratory

Procedure Isotope

Variable 4w Calculated Values

Ty
i ﬁml il

rument Efficiency

ot1 (tz - t1) » 0.000000

0.052280 0.052280

it
i
dithif
oy
A
i

Halflife Days 1 - Resuit Isotope

TPUF_Aliquoting Factor

TPUF_Decay Ingrowth Factor 0.025000

¢

TPUF_Unassigned Factor 0.000000 )
Batch 1dentifiers and Other Related Information

Aliquot Units ARS1-B10-00640

Analysis Code

Fraction N/A QC Sample

Instr keV
Variables Intact Test : Version/Date

o

1.0 -- 11/18/2005

Reviewed by: Wr\ Date: &" 5-[ [




American Radiation Services Calculation Verification Printed 2/5/201% 3718 PM
Baton Rouge Laboratory Pagelof1l

Procedure ARS-054 i Isotope

Variable Value & Calculated Values o VBA
Gross Count Rate 106.330000
£ 2 2 : ety

BKG Count Rate

Batch Identifiers and Other Related Information
ARS1-B10-00640
TR

LSC-A-001

Fraction

Client Profile Keith Greene

Instr File Name

"y o _ Instr keV
}“;‘i Variables Intact Test ' N Version/ Date TS

Reviewed by: W Date: -9




American Radiation Services Calculation Verification Printed 2/5/2030 g &8 PM
Baton Rouge Laboratory Page 1 of )

Procedure

V.a;'}al;le
Gross Count Rate
il Gt
BKG Count Rate ‘
.S M i el
Instrument Efficiency j

Dilution Factor 1.000000

t]
DL

0.052280 0.052280

0.679790 0.679790

ARS1-B10-00640

LSC-A-001

Client Profile Keith Greene

Instr File Name

Instr keV |

Varla . ' ' Varsion/Date

Reviewed by: 7)%\/\ Date: - 5” D




American Radiation Services Calculation Verification Printed 2/5/201% 3185 PM
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Procedure

Variable

123.289005

3.000694 3.000694

0.052280

0.620110

Batch Idéntifiers and Other Related Information

Aliguot Units o ARS1-B10-00640
Analysis Code | LSC-A-001

Fraction

Keith Greene

Instr kaV
rgion/Date 1.0 -- 11/18/2005
e

Reviewed by: W Data: e ! () .




American Radiation Services Calculation Verification Printed 2/5/ 2G13q 3*% PM
Baton Rouge Laboratory Page 10f 1

Procedure ARS-054 . Isotope
Vdrmble- . Value i Célculated Values
74.760000

WHET e
I S T T T

3.1315%44

0.052280

Count Date (£2)

Halflife Days 1 - Result Isotope

TPUF_Aliquoting Factor

TPUF_Decay Ingrowth Factor

TPUF_Unassigned Factor
Batch Identifiers and Other Related Information

Aliguat Units S "1 ARS1-B10-00640
Analysis Code LSC-A-001

Fraction

Client Profile Keith Greene

Instr File Name

Instr keV
Version/Date 1.0 -- 11/18/2005
LR ! I

Reviewed by: WV\ Date: ﬁ-" ﬁ"’/ D




American Radiation Services
Baton Rouge Laboratory

Procedure

Variable

Gross Count Rate

BKG Count Rate

TPUF_Decay Ingrowth Factor
TPUF_Unassigned Factor

Aliquot Units

Reviewed by:

Calculation Verification Printed 2/5/201020136PM
Page l1of 1

JELIDTI

Calculated Values
11R{R‘ﬂ I

}‘ 3
it

:H‘\qu i

113451819 | OK |

3.263889
0.052280

0.673878

0.025000

0.000000

Batch Identifiers and Other Related Informéltion
ARS1-B10-00640

Analysis Code LSC-A-001

Keith Greene

Instr keV
Version/Date

M Date: &-(5«10




American Radlatlon Services Calculation Verification Printed 2/5/201932344:PM
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Procedure ARS-054 g Isotope

Variahle _ Value i Calculated Valu.és“
Gross Count Rate

i F"{ [3EH532)
! i }NH gt

Dilution Factor K (t2- 3.395139 3.395139

0.052280 0.052280

BKG Count Rate

2/4/10 9:29 PM 0.595438 0.595438

4499.800000

0.020000

0.025000

0.000000
Batch Identlflers and Other RE'dtLd Information

afinch R R R
Client Profile Keith Greene

nr File Name

Instr keV
Version/ Date 1.0 -~ 11/18/2005

Revi d by: W Date: _M.:Q_




American Radiation Services Calculation Verification Printed 2/5/201842:446PM
Baton Rouge Laboratory Page 1 of 1

Procedure ARS-054 Isotope

Variablé ) i . Value Ca|cu|ated Values e i
Gross Count Rate 31.740000 6853.974818 6853,974817
. 3 iR i ) Al i
; g

BKG Count Rate 6.000000

rument Efficiency 0.337100

SN0 8 B _ 3 i ; Ry

Dilution Factor 1.000000 i 3.526389

0.052280

2/5/10 12:38 AM 0.675987

4499.800000 -

0.020000

" ARS1-B10-00640
Analysis Code LSC-A-001

Fraction

Client Profile Keith Greene

Instr File Name

Instr keV |
Variables Intact Test Version/Date 1.0 -~ 11/18/2005

Reviewed by: W\ Date: -




American Radiation Services Calculation Verification Printed 2/5/201024 8PM

Baton Rouge Laboratory

d ARS-054

Gross Count Rate 5.950000

BKG Count Rate 6.000000

lns!:rument Erﬁclqncy_ 0.3298_0(_)

Dilution Factor 1.000000

g
Count Date (t2)

2/5/10 3:48 AM

Page 1of 1

' H-3

ACT -13.552152 ~13.552152

TPU 69.840657 69.840657

DL 115.122057 115.122057

Dt1(t2-t1)

Sys Err 0.052280 0.052280 oK

K MDA 0.664101 0.664101 oK

Halflife Days 1 - Result [sotope 4499,500000

TPUF_Aliguating Factor

e

TPUF_Decay Ingrowth Factor

TPUF_Unassigned Factor

Aliquot Units

Variables Intact Test D

Reviewed by: W’\

Client Profile Keith Green

ot

&

Instr File Name 73

Instr keV
Version/Date 1.0 -~ 11/18/2005

Date: =~/ D
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S \ : g
Procedurc ARS-D 54 Isotope

VERE _ Value W5 Calculated Values

Gross Count Rate
BKG Count Rate

Instrument Efficiency

Dilution Factor

: 5 : Batch Identifiers and Other Related Information
Aliquot Units ! ARS1-810-00640

Analysis Code | LSC—A-OOI

Fraction

Client Profile Keith Greene
o

Instr File Name

- Instr keV
Variables Intact Test : Version/Date . 11/18/2005

Reviewed by: %fr\ | Date: - - / O




American Radiation Services Calculation Verification Printed 2/5/201072013PM
Baton Rouge Laboratory _ Page 1 of 1

i

Procedure RS-054 : Isotope

Variable | Value : Calculated Values

76.980

R L . i H‘

I

ik
e

LSC-A-001

Keith Greene .

Reviewed by: W Date: L0
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Beta Liquid Scintillation Counter Log Book

cian | Date Time | ARS Sample LD. Batch | Liquid Technician
s Number Number Scintillation File Initials
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Beta Liquid Scintillation Counter Log Book
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Date Time | ARSSampleLD. | Batch Liquid Technician
Number Number | Scintillation File | Initials
| Number
10 153 [Rid- 00 4y z?g::kg_ 104 ?
l-d-1g 1227 [SHCHID | QA Q A )‘f
| ) Pac\«‘%mal N Fi\it;&g;r %
-)» \- Rio-20512~0) J e %
1 } Rio538)2-03] | "
1) J Rio-0 8120 L L %"
L1 L miewSiay | L i3
Jr l Blo-008Ye~b ‘l ) k
}, | L Rio 23 5720 L L 3
J. L RIQ~OD. &1 20 l ' \J
1 L Risoamizrag| L N \%'
L ) Riewsoq | ! ¥
| ) Bio -oas1z 19 ) | ! %’
|, | Bio-aasSizly | L | %%
—~ ] Y]
\\\Qg
%7, \
a\
\\

Page 8 of 100

CE-16

NS

Reviewed By: :b Date: 2-9-10

Initials




©
w0
b
<
-
w
BYSLTIIZT'T  [BIO/ER G¥SL19TZT T 0102/8Z/1 [ SN3JJ31S8(1 o Jocrenczzzr z M| {1208 €H-9] Z0-0¥300-019-15uv| 0y900-0I8-1SUY]  1.060-3]
e A SHSLI9ITT'T Q10z/62/t | SN3susaft o 9ETLHLTTTL z €H|  i120-8 £H-8| 10-0¥900-019-15WY| 0¥000-0T8-1SUY|  0£060-8
%401 obed Ov900-0TR-ISUV :ued |eapileuy Aioyeioqe 980y wolen
poday son SOAISS UCHRIPEY URSHRILIY

Wd 90k OTOT/S/T ‘poufiyg



‘ . 52 of 86
P 2609 North River Road ® Port Allen, Louisiana 70767
1(800) 401-4277 e Fax (225) 381-2996

- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium
by
Low Level Liquid
Scintillation 00untmg

Control




53 of 86

¥0°S9
£T°59
¥Z°S9
01°S9
§T°S9
¥9° %9
LZ°59
18759
FPL°59
£ET°S9
LO"SS
¥6°¥9
66° %9
0ZT°"s%5
L9
90°59
¥¥°S9
¥0°59
96°%9
6T1°59
TT S8
QZ°'58
<8 ¥9
60°S9
60°5S9
Te" 59
9T° 8%
LL %9
B0 S5
§T°5%9
TE 59
76 ¥9
¥ S5
IZ°5%
0¥°59

MMHKMMR MMM NN MR MNNNRN

Ad PTIRA SNTEA

oz 0
¢1°59

n
L]
s e o

69€T

oTot
0T0Z
0T0¢
oToZ
otoe
0102
0TO0Z
oToz
oT0T
6002
600¢T
600T
600¢T
600¢
6002
6002
600T
6002
600¢
6002
600¢
6002
600
600¢
6002
5002
600T
6002
600C
6002
600¢
6002
6002
6060¢C
6002

‘g0 qod
'zo geg
‘gz wer
‘gz wep
‘zz uer
‘6T Ter
‘gp Ter
'y0 wer
‘zo Twer
‘gz odeqg
gz oeqg
‘gz oeqg
‘gz deg
‘gz deqg
‘gz oog
‘gz oeq
*LT oeq
‘Lz oeq
*Lz oeq
Lz oeqg
LT o8a
*LZ oeqa
‘Lz oeQ
‘LT o°aq
TLZ o8qQ
*LZ o®Qa
Lz deq
LT DeQ
‘LT oeq
LT deq
97 o9Q
57 oeq
‘17 o°qQ
*9T deqQ
‘g1 deQq

o3eq

as
aeal

83d § PTTIE®A
gad § Te3lOL
KouaTOoTIIE HE

T #sbeg EESTY0 #TeTI®E - ¥4I - £0°Z - (MWL) 3xewgeiuend Kd LZ:82:T 0TO0Z/S/C



54 of 86

page

o
i
i

{Ufmm
i "I'r " ,w

m\,w, v

“], ‘;;‘ "h

o i ‘W Mv[ .‘

i it g o F Mmu
: i: . ‘mn?m | . s P
“WWJ i e

ﬂ"‘“‘”‘" f‘ i

o Ly

g ,'

iy N w 4

it
L

i i 4.:";0[‘ iy '3111 N o

i gl
1 -
m]F‘” i A g i o Wl i
S e : o ”“.'w“'W'.nJ,M,t. i

i IW‘ i 'I“' i

T "

1"’ o Wy "j.n

i 0 : i

I

i iy
Al
i ‘<'1"

i ’:h%(’

1.

i RS V it n }.
L i i mm‘w
i i3

,‘..«,n i

0.20

3H Efficiency
Total # pts
valid # pts

Mean
SD




55 of 86

$9°'S
(A A
EL° L
657 ¢
gT'e
80°¢
28" Z
8%z
6E°C
T0°2
go'2
8s°¢
(4 A
5e°¢
T1°T

6Z°C

0z°¢
99°¢

MMM MMM KM MMM MM MMM MMM MMM NN NN
[
[34]
™

3 PTIRA SNTEA

¥9°T
S6°2

s v e a

FEET

0T0Z
oT0Z
0TCZ
0TO0Z
0ToT
0TOZ
0TOT
0TO0Z
010
6002
6002
§00C
6002
6002
6002
600C
6002
600T
6002
6002
6002
600¢
600%
600
5002
6002
600C
6002
6002
600C
6002
6002
6002
6002
6002

‘€0 aod
‘T0 g°a
‘gz wep
‘gT Tep
‘2T uep
‘6T wep
‘g0 uep
‘50 wep
‘20 uer
gz Deq
‘8T o%q
8z o8gQ
‘gr o=a
‘gz d8qQ
‘gg o*a
gz 99g
‘LT o®q
LT Deq
LT Deg
LT veg
‘LT 9%a
‘LT 99a
‘LT o®q
LT oeq
‘LT 99g
‘LT o8g
‘LE 2%a
‘LZ deqQ
LT oeg
‘LT 98a
‘9z 29a
‘gz 2eg
‘1T 29Q
‘9T Deg
‘g1 23a

sqed

as
ey

s3d §# pITEA
g3d # T=30L
punoxbyoeg HE

T #obeg EESTI0 #TPTI8S - VAT - €0°Z - (WI) ITEBWSERIWERD Hd 6E€E:6T:T 0T0Z/S/T



age

3H Background
Total # pts
valid # pts

Mean
SD

56 of 86



0000'E ot £521°601- +611'1SE ot £190°ST1 9966°0Z1
2n u 21 0N u As abeiaay
0
OTHO/Z0 OIfZZfi0  OLAZLA0  OLRZO/ID  60/T/ZT  6O/EL/ZT  60/E0/ZT  6D/EZAIT  GO/ET/AIT  60/EQ/TT T 000
5 e e w0 .
.. * . * oo o = e =®s mm mm == ammmna Mt un o mmem e |
- J
¢ . 000 4 » al/I0/e0  01/Ze/T0  OV/ZI/I0QOL/ZO/ID  60/Ee/2l  BO/CT/LT  60/E0/T1  6D/EL/ST  6D/ELITI 11131
—_—— ® = 3 Y 01 : — M.F:Hi.- e e e e 00 >
hd o - ¢ * . * 9
> J ST . i &=y
. 3 BN a— s g
Py ™ e * N N 7, ] Lot
Loz ] 1 e T .
1 .. vv )
-— - L o o00E
m s m mmms mm ma e s mamael et n om ome . Em e
ﬁm..n. 000
y¥y3ag €-H Nuelg £-H
0000°1- 0000°T ot 00540 005Z'1 of SSZI'C 11€0°1
o1 N’ u o1 N u A3qls i
O1/10/Z0  O/TZ/I0  OL/ZT/I0  OW/E0/10  6OfET/ZT  6OMST/ZT  60/E0/2T  BO/ETAIT  6O/ET/IT  6O/ED/TT OTf10fZ0  OV/ZZ/I0  OLRTA0  OT/ROMI0  60fEz/zl  60/ET/ET  BOSEOMTT  BOMEZAT  GO/ELATT  SO/E0/TT
. ; . . _ . , &1 . A . . . . L , 90
L o1 %07
- %0t
<0 2
» %09 9
. <
oV * ¥ v r3 0o - s mmams M Emm m s e mmEemE mEm o= = = omm e o= o
., . . 0000\ » T s 3 . .x.a.w
L ] & Y ”
- * —+s0 o ®
. r——T W
* * PN bo-“ﬂ *— r 3 %001
$ o % 3
Lot $ o L B
- - - [ T, J, U [ %0zt
- .= w=es ¢ X
[ gq - %0+T
Y3y €-H S £-M
1o ) ebey H\nm—.—u UO Kioyeloqey abBnoy uojeq

WNd 95:¥ 030252 pSULd

SBHAIOS ULAEIPRY URILBIY




. 58 of 86
/f i 2609 North River Road ¢ Port Allen, Louisiana 70767
1 (800) 401-4277 » Fax (225) 381-2996
~  INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Liquid
Scintillation Counting

Calibration
Information




STD ID: S$-0209

- INTERNATIONAL

Planning Conynants

Craste an intermadista e

crating LCS stock solutions and MSs.

Add/Edit Secondary Stds

for use in

;. Target dpavg (on 1. date) 3443
- Tege:Fraivoume i, | 200
'\:ff\'ﬂ!xmssgd?mm :

Adpx vol f of Parent Solts -

Expectad Addition for Analysk g.

Secondary Solution #

Stand

5 Preparation ! Didution

05/04/2009 14128

Final Dilution Densty (g/mk.)

Fin) Disution Measured Mass g

dinte leval H3 d

Finat Diiution dpm/y

Final Dil New Ref Date/Time

Diution Date (New Ref Date)
- Ampoule, Empty (g)
Arpoule fSolution Gross (g) : _
Net vt Removed ) i " Cortiwd dpriy Al Ref Dat,
Transfes Containgr, empty (9) 13.126 Cocihed dpovig o BOL000 1428
Cootainer Pus Sokton (g) | 34.583 o
" Net Wt Transtend (g) " Parest Commens
OPM e on 05/04/2008 14:26
Divent/matrx | DI H20
Diluer Density Cont, empty (o)
Tgs:mssdsmlofnﬁznt(g)
Blluent Densly Tast- (@/ml) _
DHution Empty Continer Mags () | 68,227
‘ wmﬂmmmmmﬁqu* 1 270479
Dikkion Fned Vokume mé (€ mapmees) | 200

59 of 86

d. Dilution performed as stated above by B Steffens. -BIS 5/4/09
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Printed: 5/6/2009 8:19 AM

INTERKATIONAL

" QUALITY CONTROL PROGRAM

" AMERICAN RADIATION SERVICES -
RADIOACTIVE REFERENCE SOLUTIONS.

ANNUAL ACTIVITY VERIFICATION.

VERIFICATION DATE

: date counted
STANDARD REFERENCE D
_ Pringipal Radionuclide Half Life, Years ' HalfLife,Days
"ENTER = ' OR > [—__T'%% T A.4906E+03] .
' 1.232E+01| 4.4998E+03]
Radionuclide Dfiution Reference Data] _5/4/2009 14:28
_ Dilution Activity 1616.53|pGl per gram ===> dpm/g | 3588.91
Verif. Date Decay Corrected 1616.28|pCi per grem ===> dpm/g 3588.15
W HEE——
Minimum of 3 Required -
. . Decay Corracted |- Dacay Comrected
Trial D 8ampls Counts [Count Time (min)]  Detect: Efficloncy " Bkg.{cpm) NetWelght |  Activity Resilt | Activity Result -
. | (dpmig) Cig)
S-0208-V1 674626 1 LEC 0.3632 5.88 5.042 J677.47] . 165652
§-0209-v2 8726.63 1 LSC 0.3611 5.88 5041 .- . 3692.10] . 1663.11
5-0209-V3 §748.40 1 LsSC 0.3635 5.88 ' 5043] . - 3B78.16] 165B.82
£-0209-V4 6748.92 1 LSC 0.3651 5.88 5038 : ;- 368594 1651.33
$-0209-V5 6771.51 1 LSC 0.3603 5.88 5054| - 371543 1673.62
Average 368552] . 1660.98
: - - Two Sigma Uncertainty| 3719 16.758
10% Max PASS Standard Deviation percent of known concentration 053%| 0.53%
Targat Activity 358815 1616.28
8% Max PASS 2.72%

. Verification Expiration Date: [ May §, 2010

Date:

% Diff

'5/5/2009 23:42

2.72%]

S:\Laboratory Department\Brian\1-New QA Sept 2005\New Referance Standards 10-2005\Tritium Stds\S-0209 Verification.xls ARS-038



STD ID: S-0217

»
Add/Edit Secondary Stds Pare
INTERRATIONAL
Marning Comments | H-3 Normal Lavel LCS
Target dpm/g (on dil. date) 28
Target Firal volume ML 2000 2
Bep ass  of Farent Sofn : _ Parvnt Cortwd At
Appvol mi of Poesst ol Pasent Gon Ant Unoat 1 €’ -
Bxvected Additon for healysisg | 2 Parent Bp. Gravity G/M:
Paront Supgint
Secondary Sohation # Parent Daty Recwd
Diution Date (New Ref Dalz) | 07/19/2009 12:40 Pacar Receivd By
~ ampouls, Empty () Parnt Gart Exp Date
Ampoule /Soluion Gross (q) - _ Parant Matix
 ude W Romoved (q) Cartited domiy At Ref Dete
Transfer Container, empby (g) | © wm on QTHAR000 mu;
Cortainer Plus Saluion {g)
Net W Transfered {g) - _ Pareni Comments
DPM Xtemmed on 07/19/2009 12:40
Diuent/matrix H20 Paredt T'.a"_l
Diluent Denstty Cont, empty {g) . bs_Primary
Test Mass of § i of Diluent (g) L mues
Digent Denshy Test + fg/mL) »_Teicar
Ditution Empty Container Mazs (9) s

Dilution Full Cont g (if memsured)

Dilution Fival Volame mé (f measured)

Final Diiution Density {g/mL)

Final Diution Mesurad Mass §

Commants

H-3 Normal LCS: New Mix to replsce axpanded $-0204

- el Diktion dprvg

nm'nom'mmm
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Printed: 7/30/2009 2:12 PM

R S QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE 188 date counted
STANDARD REFERENCE

Principal Radionuclide
 enmer

ife, Days
L

Radionuclide| Dilution Reference Date|
Ditution Activity[ -~ 7" .268)| pCl per gram =s=> dpmig [ . 280 %%
Verif. Date Docay Corrected| . - - - 1.26|pCipergram==a>»dpm/g [ ~ 279 - -

o Minlmuriof SRequied . .

$-0217:VH(8).. 10.72 1 LSC 0.3631 547

5-0217-V2(85) - 10,62 1 LSC 0.3621 5.47
-0 - 10.44 1 LSC 0.3636 5.47
Average[. R
Two Sigma Uncertainty|” < . . 0,08
10% Max PASS Standard Deviation parcent of known concentration], ' - L 261%
Target Activity[- ~ 1 _g%
5% Max PASS % Diff[ 0.86%|

Verification Expiration Date;|  July 30, 2010

Prepared & Counted By Date:  7/30/2009 10:56

Date: S - gg -0 9
Date: 1'5033 )

-

Verified & Approved By

QC Approvali

C\Documents and Settings\bsteflens\Desktop\Copy of 1-ANNUAL_REFERENCE_SOLUTION_ACTIVITY_VERIFICATION xIsARS-038
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g M 2609 North River Road, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (223) 381-2996
INTERNATIONAL
ARS Sample Delivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID:  MD21-10-10151 ARS Sample ID: ARS1-10-00166-001
Sample Collection Date:  02/01/10 Date Recelved: 02/G3/10
Sample Matrix:  Silica Report Date: 02/05/10
Analysiz Analysis Analysia MDC oic at Analysiz Analysis Analysis Analysis Tracar/Cham
Description Rasults Eror+/-28 Q Units Tast Mathod Date/Time Tachnician Recovery
Percent Molsture 15,152 N/A N/A N/A N/A % Percent Malsture 02/04/10 00:00 I= N/A
NOTES: Project Cost Code - MRBRO32TNBOD
Project Managet Review
Notes: American Radiation Services, Inc. assumes no Habiity for the use or pretation of any by rasults p other than the cost of the snalysis Itself. Reproduction of this report in

Sarvices, Inc.

lass than kil raquires the writtén

of the /

LELAP Certificate# 01949

NELAP Certificate # E87558
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2609 Narth Biver Rnad, Pact Allen, Louisiana 70767
1 (600) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sampfe Defivery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID: MD21-10-10152 ARS Sample ID: ARS1-10-00166-002
Sampie Collection Data:  02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/08/10
{7 anatysis Analysis ‘Analysis MOC Lt ‘Analysis Anaiysis Anaiysis ‘Aralysis Tracer/Chem
L..... Description Results Error +/- 25 Quat Units Test Method Date/Time Technician Recovary
i i 16.191 N/A N/A NA I NAL % Percent Molsture 02/04/1000:00 | B NA
i 1
Code - MRBRO32TNBOO
Project Manager Review
Notes: American Radiation Services, Inc. assumes no Hability for the use or interp of any results provided other than the cost of the analysis itself. Reproduction of this report in

less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certlficate # EB7558
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2609 North River Road, Port Allen, Louisiana 70767
1(800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sampie Dellvery Group: ARS1-10-00166 Request or PO Numbar: 10-1546
Cllent Sample ID: MD21-10-10153 ARS Sample ID: ARS1-10-00166-003
Sample Collection Date:  02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Analysis '"“Analysis mm;malysts MDé DLC i 1 Ana'wls :‘\nalysls Analysis Analysis ""'l"'i-aoer/Chem i
: Description Results Emor +/-2s Qua Units Tast Method Date/Time Technician Recovery M!
| Percent Moistura | 10.318 N/A N/A NA INAL % Percent Maisture 02/04/1000:00 | O NA

1
1

L NOTES: Project Cast Code - MRBRO32TNBOO

VN

Project Manager Review

Notes: American Radistion Servicas, Inc. assumes no liability for the use or i

lass than full requires the written consent of the American Radiation Services, Inc,

LELAP Certificate# 01949 NELAP Certificate # E87558

pretation of any

hrbiral
Y

rasulty provided other than the cost of the analysis itself. Reproduction of this report in




67 of 86

» [ ]
2609 North River Road, Port Allen, Louislana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group: ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID: MD21-10-10154 ARS Sample ID: ARS51-10-00166-004
Sample Collection Date: 02/01/10 Date Recalved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Anailysis Analysis Anatygls Moc bLe ) Anglysis Analysis Analysis Analysis Tracer/Cham

Daseription Results Erver +/- 2.5 Qua Units Test Method Date/Time Technici Recavery
Percent Molsture . 17.488 N/A N/A NA L NA L % Percent Moisture 02/04/10 00:00 | 5 N/A

NOTES: Project Cost Code - MRERO32TNBOO

Project Manager Review

Notes: American Radiation Services, Inc. assumes no fability for the use or interpretation of sny analytical results provided other than the cost of the analysis itself. Reproduction of this report in

rtess than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # EG7558
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o I 2609 North River Road, Port Allen, Loulsiana 70767
1 (800) 401-4277 FEAX (225) 381-2996
INTERNATIONAL
ARS Sample Dellvery Group:  ARS1-10-00166 Request or PO Number: 10-1546
Client Sample ID:  MD21-10-10155 ARS Sample ID: ARS1-10-00166-005
Sample Collection Date:  02/01/10 Date Recelved: 02/03/10
Sample Matrix:  Silica Report Date: 02/05/10
Analysis Anaiysis Atialysis MOC e \ Analysis Analysis Analysia Anatysis Tracer/Chem
Dexcription Results Error #/-2% Qual Unity Test Method Date/Time Technician Recovery
Percent Molsture 22,242 N/A N/A N/A N/A % Percent Moisture 02/04/10 00:00 BI5 N/A
NOTES: Project Cost Code - MRBRO32TNBOO
Project Manager Review
of any analy results provided othier than the cost of the analysis ltael. Reproduction of this report In

Notas: American Radiation Sarvices, Inc, assumes No Hablilty for the use or P
fess than full requires the written consant of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558




INTERNATIONAL

ARS Sample Dealivery Group:
Client Sampla ID;

2609 North River Road, Port Allen, Loulsiana 70767

69 of 86

ARS1-10-00166
MD21-10-10156

1(800) 401-4277 FAX (225) 381-2996

Request or PO Rumber:
ARS Sampie ID:

10-1546

ARS1-10-00166-006

Sample Collection Date: 02/01/10 Date Racelved: 02/03/10

Sample Matrix: Silica Report Date: 02/05/10
,.. Analy s lysis MoC bLe |7 Analysis Analysls Analysis Analysls f;;é;;'/cmm .
i Dessription Results Epor4/-28 Qua Units Tast Method Date/Time Tachnlcian Recovery !
Percent Moisture 9.216 N/A ) N/A N/A N/A % Percent Molsture 02/04/10 00:00 N/A

L

L

NQTES: Project Cost Code

A

- MR8RO32TNBOO

Project Manager Review

Notes: American Radlalion Services, Inc, assumes no lability for the use or interpretation of any analytical results provided other than the cost of the analys(s itself. Repraduction of this report in

less than full requires the written consent of the American Radiation Searvicas, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558
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- 2609 North River Road, Port Allen, Louislana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Dellvery Group: ARS1-10-D00166 Request or PO Number: 10-1546
Client Sample 1D: MD21-10-10157 ARS Sample ID: ARS1-10-00166-007
Sample Collection Date: 02/01/10 Pate Received: 02/03/10

Sample Matrix: Silica Report Date: 02/05/10

) apabyis " ameheie Sty MDC o ’5 oL ; Quat ; ARSI araiysis - hmiayss Hraiyshs Yruter)Tnem
. . Deserption ......Results Emors/ 25 ; . Units Test Method Date/Time Technician Recovery

Percent Molsture 18,891 N/A NIA N/A N/A % Percent Moisture 02/04/10 00;00 23

NOTES: Project Cost Code - MRBR0O32TNBOO

Project Manager Review

Notes: Amencan Radiation Services, Inc. assumes na liability Ror the use or interpretation of any analrﬂml results provided other than the cost of the analysis itself. Reproduction of this report in

less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558
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" [ J
2609 North River Road, Port Allen, Loulslana 70767
1 (800) A01-4277 FAX (225) 381-2996
INTERNATIONAL
ARS Sample Delivery Group: ARS1-10-0D166 Reguest or PO Number: 10-1546
Client Sample ID: MD21-10-10158 ARS Sample ID: AR51-10-00166-008
Sample Collection Date: 02/01/10 Date Received: 02/03/10
Sample Matrix:  Silica Report Date; 02/05/10
i ¥ T Anatysis y f T Analysis | Analysis Anatysts Analysis ) TracerChem
| Duscripton | Resuts Ertor +/- 25 moe oue Qual units Test Method Date/Time | _Technician { _ Recovery !
Percent Mcustune{ 15.803 N/A N/A N/A N/A Y% Percent Molsture 02/04/10 00:00 N/A

¢
i

pa——

NOTES: Project Cost Code - MRSﬁOBZTNBOO

Praject Manager Review

Notes: Americah Radiation Services, Inc. assumes 1o liability for the use or interpretation of any analytical results provided other than the cost of the analysis itself. Reproduction of this regort in

less than full reguires the written consent of the Armerican Radiation Services, Inc.
LELAP Certificate# 01949

NELAP Certificate # E87558



ARS Sample Dalivery Group:

Description [ Results ek Error +-2s

[ ] 72 of 86
2609 North River Road, Port Allen, Louislana 70767
1 (800) 401-4277 FAX (225) 381-2996
INTERNATIONAL
ARS1-10-00166 Request or PO Number: 10-1546
Client Sample 1D: MD21-10-10159 ARS Sample ID;: ARS1-10-00166-009
Sample Coliection Date:  02/01/10 Date Received: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
Analysi ) Analysis Analysis R Analysis Analysls Tracer/Chem

mMoc DLC Qual Units Test Method Date/Time Technician Recovary
N/A N/A N/A % Percent Molsture 02/04/10 00:00 Bl N/A

20465 N/A

; NOTES: Project Cost Code - MRERO32TNBOO

Project Manager Review

Nates: American Radiation Services, Inc, assutnes no Habliity for the use or

P

lass than full requires the written consent of the Amarican Radiation Services, Inc.
LELAF Certificate# 01949

af any analyticl results provided other than the cost of the analysis ltseif. Reproduclion of this report in

NELAP Certificate # EB7558
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2609 North River Road, Port Allen, Loulsiana 70767

1(800) 401-4277 FAX (225) 381-2996

INTERNATIONAL
ARS Sample Delivery Group: ARS1-10-00166 Request or PO Number: 10-1546
Cllent Sample ID; MD21-10-10160 ARS Sample ID: ARS1-10-00166-010
Sample Collection Date:  02/01/10 Date Recelvad: 02/03/10
Sample Matrix: Silica Report Date: 02/05/10
T anatyss Analysis Analysi MDC bLe | Analysis Analysis ™ Analysis Analysis | Tracer/Chem

i Description Results Error +/-2 Qua Units Test Method Date/Time Techniclan | Recovery
‘ __ff'?‘?,’,'ﬁ,__’ﬁ?'sm" 21.999 N/A N_/_f N/A N/A % Parcent Moisture ___02/94/10 00:00 85 ] N/A

!

!

NOTES: Project Cost Code - MRBRO32TNBOO

rmAR

Project Manager Review

Notes: American Radiation Sarvices, Inc. assumes no liability for the use oc interpretation of any analytical results provided ather than the cost of toe analysis itsalf. Reproduction of this report in
lass than full requires the written consent of the American Radiation Sarvices, Inc.

LELAP Certificate# 01949 NELAP Certificate # E87558
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225) 381-2996

ARS

- INTERNATIONAL
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Analytical Reports

for
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2609 North River Road @ Port Allen, Louisiana 70767
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2609 North River Road ® Port Allen, Louisiana 70767
1(800)401-4277 » Fax (225) 381-2996

- INTERNATIONAL

American Radiation Services
Analytical Reports

. for

Los Alamos National Laboratory

Folder Duplicate
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ry
, . Report Compilation Checklist
INTERNATIONAL
ARS SDG: 10-00166 CHent Name: LANL Sample Matrix: Silica Gel
LEVEL 1 COMPONENTS 1at Reviewer
1) Cover Page Complete and Accurate (see ARS-059)7 ¥ nNo NA
2) Technical Review Checklist(s) Complete and Accurate? Ye N0 NA
3) Case Narrative Complete and Accurate (see ARS-059)? ¥ No NA
4) Form 1s Present for all Samples and Tests? Y& No NA
5) Client Specific Components are Present and Complete? ¥  No NA
LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate? Y No NA
7) DQO Report is Present and Accurate? ¥s No NA
8) Client Specific Batch QC Components are Present and Complete? ¥  No NA
LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥s No NA
10) Calibrations are Present? ¥s No NA
11) Backgrounds are Present? Ys No NA
12) Spectrum Analysis is Present? Ys No NA
13) Spectral Plots are Present? ¥ No NA
14) Plateaus are Present? Yes No NX
15) Control Charts are Present? ¥ No NA
16) Other: Yes No NX
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present and Complete? ¥s No NA
18) Instrument Raw Data Present and Complete? Ys No NA
19) Calibration Certificates Present? Y No NA
20) Copies of Log Book Pages Present? s No NA
21) Sample Receiving Documentation Present? ¥ No NA
22) LIMS Reports Present? ¥s No NA
23) Applicable Correspondence Praesent? ¥s No NA
24) Other; Yes No NX
__&ﬁ‘ﬁL 7-%-10
Management Réview Signature Date

ARS-059
07/03/2009




LSC
Technical Review Checklist

RS

INTERNATIONAL

80 of 86

ARS sDG 10-00166

Sample Matrix: Silica Gel Aliquot (Circle One): Dry As Raﬂaived Fitered  Other:
Required QC Samples (Mark all that apply): Biadk LQé LGED SampleDup MS MSD
ARS A._Batch ID(s): Batch A: B10-00640 BatchB: N/A Batch C: N/A
Test Method(s): LSC-A-001 N/A N/A
A RADIOCHEMICAL PREPARATION REVIEW

it gi| Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? @@y No NA | Yo No NA
2) 100% 6f Manual Caiculations Verified? Yes  No WA\ | Yes No
3) Blank Composition/Configuration Matches Calibration? & No NA | ¥ef No NA
4) Deviations from procedure are documented and verified? Yes No % Yes No MWK
§) Appropriate Cocktail Selected? @ No NA u( No NA
6) Sample Prep Anomaly?iﬂ No (] ves (See Tech Notes)/jﬁ # (If initiated):

-3-40 %M;—s 0

Chemist§ignature Date er Review Sighature Date
B. ANALYSIS REVIEW
A o Lo "‘_f i Analyst Review QA Officer Review
1) Calibrations Valid and Current? a®, No NA | (@ No N
2) Backgrounds Valid and Current? No NA @ No MNA
3) Source Checks Completed and Acceptable? @, No NA CY}) No NA
) 2510
QA Officer Signature Date
," e : Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? Wes, No NA N/A
5) 100% of Manually Entered Parameters Verified Accurate? B No NA \ rjo N/A
6) Appropriate QC samples initiated at required frequency? No N/A Yes N/A
6) Test/Sample Specific Parameters (See ARS-059 for details) \\
v\
Analysns Parameters Checked and Correct b
g ) and Peak Shapes are Acceptable? @ No  NA Yes No \ﬁ'
g.. £ b) Spectra show no Evidence of Interferences? % No N/A Yes No NR
'W c) Sample Quench for All Samples within Range of Quench Curve? % No N/A Yes No NA
R 2
7) Analysis Anomaly? % No ] Yes (See Comments)  NCR # (i initiated):
2-5o)q Ml
Analyst Sjgnature (X) Date Technicial Reviewer Signature Date
ARS-059 Page 10f 2




810f86

y. N - Batch A: B10-00640

ARS v
- INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

i ) Proj. Mgr. Raview QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes (No) NA | Yes e NA
2) RDL Criteria are Met? G N N Yprr  No NI
3) Method Blank Criterion Met? Y No NA Y No NA
4) LCS/LCD Criteria Met? (Y No NA | Yo No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? No NA W& No  NA
6) MS/MSD Criteria Met? Yes  No Yoo No A
7) Batch QC Anomaly? % No [ Yes (See Tech Notes)  NCR # (If initiated):
T 2-540 bl L-1-10
Project Manager Signature Date QA Officer Signature Date
GENERAL COMMENTS

ARS-059 Page 2 of 2
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ARS FILE TRACKING SHEET
e, 10-00166
Task Date / Time Initials
Date & Time Samples Received 2-3-10/10:00 1/@
ICOC Initiated / Storage Location; 06 2-3-10/10:42
Technical Checks Performed MQ”J\ o
Report Written M[’m U
Quality Assurance Checks Performed on Report O % 5 E
Management Check Performed on Report ‘LT/ cﬁ\.'\
Preliminary Report Sent 9: 540 L 1309 m
Report E-mailed '
Report Faxed
Report Reviewed
Report Mailed
Invoice Completed Invoice #:
Report Imaged
SPECIAL REQUIREMENTS

Requirement Yes No
3 Hour Rush /
24 Hour Rush \/
48 Hour Rush v
Special Invoicing ***™* Mgmt. Approval: Ve

NOTES:

ARS-062
07/03/2009
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COMPANY NAME: ) OIAL soe:_|(0-O0I6L

External and Internal Surveys
SHIPPING CONTAINER J —— p—
Good Copdition Yes %ﬂﬁ Rate Meter: Mﬁggggﬁ | Serial No.: n-208aggp OueDate: _H-20-1D
Radioactive O ves B}lo Gount Rate Cakaration
UN2910 8 No Meter: f‘\llﬁy gﬁ 7 Serial No.:mﬂwmo vate: - 6. l()
Sec. Seals %&s S
Y

Max Ex Hete
. ,seals Intact es [ N"[g N/A Background Exposure Rate s&:,.,@"gmi,:,: Ez'.mau ﬂ
Air Bill [Ives No (URM) (Plus BRgd) __WR/Mr

COC PRESENT WITH SAMPL

Max. Remnovable Count Rate

coc ves  [te ‘70 on Shipping Containery O
SAMPLE CONTAINER(S) Background Count Rate (cpm) Extemnals (Plus Bkgd) cpm

Good Condition Yes %ﬂ le. F Count Rate 0
n Shipping Containers
Sec. Seals [Jves No A (s Shat) Z epm
/A
No

Seal Intact [Jves [ Ino #N
Marked Radioactive O Yeb

# Samples Rev Z

Matrix [AF, AQ, B, FE, L@ $O, UR, VG] Acceptance Limits
pH < 2 is Acceptable <500"%, <100 ,a
Sample Label/Comments/Notes pH Orig | pH Final P“r"ei’:‘r:,e e et uRmr | cpm

031-10 -10151 AR [0
1019 // A 17
015 ) A9~ | 10
0164 A 1710
10155 A LA O
\56 pAaAN/ 70
101471 A N N 26()
O

10199
0159 d AA IO
IDIAO 2 [ 70

N

Surveyors'

Name: Date/Time Surveyed: ;vMD /C):IL

S:A\Procedures_Controlled\Controlied Forms\ARS-062 Sample Receipt Inspection Form Page 1 of _L
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ARS International Printec: 2/3/2010 10:54 AM

ton Rouge Laboratory sdBPed o1

I SDG Report - Analysis Assignments |

ACIE1g ARS1-10-00166 Sample Count*
Wil Los Alamos National Laboratory Anaiysis Count {
Samptes Count Tolals per Antilysis : Analyses Assigned Per Fraction
LSC-A-001 Tritium In (Water [Aqueous, AQ]) 001 LSC-A-001 X
002 15C-A-001 X
003 LSC-A-001 X
004 LSC-A-001 X
005 LSC-A-001 X
006 LSC-A-001 X
007 LSC-A-Q01 X
008 LSC-A-001 X
009 LSC-A-001 X
010 LSC-A-001 X




Appendix E Allanalyses MDA V Tritium Vapor Monitiring 3rd Quarter

Event 2561
Standard Lab
Request Sample Sample Field QC Location  Depth Field Analyte Percent Standard Standard Dilution Standard Uncertain Standard Sample Analytical Analytical Analysis Collection
URI Number Sample ID  Excavated Technique Usage Field Prep PRS D Range (ft) Matrix Media  RFI Class Code Analyte Moisture MDL MDA Factor Result ty Units Qualifier Type Suite Method  Lab Code Date Date

68615062 10-1546 MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W 377.5000-3 GAS na RAD H-3 Tritium 18.891 297.772 1 8865.7  489.594 pCi/L NQ [ H3 EPA:906.0 ARSL 2/5/2010 2/1/2010
68615072 10-1546 'MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W 42.5000-47 GAS na RAD H-3 Tritium 15.152 302.129 1 35062.5 1853.73 pCi/L NQ [ H3 EPA:906.0 ARSL 2/4/2010 2/1/2010
68615082 10-1546 'MD21-10-1N VOosT INV na na 21-018(a)-99 21-245245 677.5000-€ GAS na RAD H-3 Tritium 15.803 320.558 1 -18.5394  95.5425 pCi/L U cs H3 EPA:906.0 ARSL 2/5/2010 2/1/2010
68615092 10-1546 'MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W 300.0000-3 GAS na RAD H-3 Tritium 22.242 269.983 1 696124 3656.76 pCi/L NQ [ H3 EPA:906.0 ARSL 2/4/2010 2/1/2010
68615102 10-1546 'MD21-10-1N VOosT INV na na 21-018(a)-99 21-245245 712.5000-7 GAS na RAD H-3 Tritium 20.465 294.357 1 119.169  89.4022 pCi/L U [ H3 EPA:906.0 ARSL 2/5/2010 2/1/2010
68615112 10-1546 MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W 327.5000-3 GAS na RAD H-3 Tritium 9.216 484.42 1 103268 586.986 pCi/L NQ [ H3 EPA:906.0 ARSL 2/4/2010 2/2/2010
68615132 10-1546 MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W122.5000-1GAS na RAD H-3 Tritium 16.191 284.441 1 135455 730.381 pCi/L NQ [ H3 EPA:906.0 ARSL 2/4/2010 2/1/2010
68615142 10-1546 MD21-10-1N VOosT INV na na 21-018(a)-99 21-24524W172.5000-1GAS na RAD H-3 Tritium 10.318 424.431 1 15950.6 868.878 pCi/L NQ cs H3 EPA:906.0 ARSL 2/4/2010 2/2/2010
68615152 10-1546 MD21-10-1N VvosT INV na na 21-018(a)-99 21-24524W 257.5000-2 GAS na RAD H-3 Tritium 17.488 303.938 1 241736  1285.54 pCi/L NQ cs H3 EPA:906.0 ARSL 2/4/2010 2/1/2010

lof1




Appendix E QC MDA V Tritium Vapor Monitiring 3rd Quarter

Event 2561
Standard Lab
Request Sample Sample Field QC Location Depth Field Analyte Percent Standard Standard Dilution Standard Uncertain Standard Sample Analytical Analytical Analysis  Collection
URI Number Sample ID Excavated Technique Usage FieldPrep  Type PRS D Range (ft)  Matrix Media  RFI Class Code Analyte Moisture MDL MDA Factor Result ty Units Qualifier Type Suite Method Lab Code Date Date
68615122 10-1546 MD21-10-10160 N VvOosT Qac na FD 21-018(a)-¢ 21-24524\ 257.5000-2¢ GAS na RAD H-3 Tritium 21.999 290.329 1 238367 1266.87 pCi/L NQ cs H3 EPA:906.0 ARSL 2/5/2010 2/1/2010

lof1




