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November 2009 MDA V Periodic Monitoring Report

EXECUTIVE SUMMARY

This periodic monitoring report summarizes the latest results of the vapor-monitoring activities conducted
during November 2009 at Material Disposal Area (MDA) V, Consolidated Unit 21-018(a)-99, within
Technical Area 21 at Los Alamos National Laboratory. The objectives of vapor monitoring at MDA V were
(1) to collect additional samples from vapor-monitoring wells previously sampled 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 borehole 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 two quarters. The
first quarterly sampling was completed in August and October 2009 and consisted of one sampling event.
The second quarterly sampling was completed in November 2009 and consisted of one sampling event.
This report presents sample data collected during the second quarter.

Vapor data collected from second quarter samples are presented and compared in this report. Pore-gas
data from the previous quarter of vapor sampling at MDA V (August and October 2009) and initial site
sampling results from years 2005-2006 are also presented and compared with the second quarter data,
as appropriate, for assessing trends over time.

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

Quarterly sampling of vapor-monitoring wells 21-24524W and 21-24524S will continue, and the results
will be presented in the July and October 2010 periodic monitoring reports
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1.0 INTRODUCTION

This report presents the results of vapor-monitoring activities conducted during November 2009 at
Material Disposal Area (MDA) V, Consolidated Unit 21-018(a)-99, in Technical Area 21 (TA-21) at

Los Alamos National Laboratory (LANL or the Laboratory) (Figure 1.0-1). These activities were conducted
per the requirements outlined in the approved MDA V well installation work plan (LANL 2009, 106760;
NMED 2009, 107304). Information on radioactive materials and radionuclides, including the results of
sampling and analysis of radioactive constituents, is voluntarily provided to New Mexico Environment
Department (NMED) in accordance with U.S. Department of Energy policy.

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

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 borehole 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). Vapor-monitoring well 21-24524W has seven ports with depths
from 45 ft below ground surface (bgs) to 380 ft bgs, and vapor-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 two quarters. The
first quarterly sampling was completed in August and October 2009 (LANL 2009, 108134) and consisted
of one sampling event. The second quarterly sampling was completed in 2009 and consisted of one
sampling event. This report presents sample data collected during the second quarter.

Table 1.0-1 summarizes and clarifies MDA V vapor-monitoring well 21-24524 sampling quarters, events,
and dates. All pore-gas samples were submitted for off-site analysis of tritium.

This report primarily presents and discusses all results obtained during the second quarter monitoring
activities; however, first quarter vapor data and vapor data collected in the 2005 and 2006 investigations
(LANL 2006, 094361) are also included in the data evaluation section of this report, as appropriate, for
comparison and for assessing trends over time.

1.1 Site Location and Description

MDAV 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 5-6 ft that were removed in 2005 and replaced by soll
covered with aggregate-based graveled pavement and native grasses. The entire MDA V site measures
approximately 0.88 acres in size. A recently constructed haul road for MDA B runs along the northwest
perimeter.

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 has best management practices installed, including straw waddles 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-7, Otowi-4, and R-8 (LANL 2004, 087358;
Kleinfelder 2005, 091693).
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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), two 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 November 2009, 10 pore-gas samples (9 characterization and 1 quality assurance/quality control
(QA/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 November 2009 pore-gas sampling depths and sample
collection dates by well location. Table 2.0-2 summarizes the November 2009 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 U.S. Environmental Protection Agency (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 on a CD (Appendix D).
No investigation-derived waste was generated during execution of vapor-monitoring activities at MDA V.

The November 2009 pore-gas field-screening results are presented in section 4, and the November 2009
pore-gas analytical results are presented in section 5. Any deviations from the scope of activities
presented 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 Appendix B. Table 4.0-1 presents a summary of all field-screening results obtained during the
November 2009 sampling events at vapor-monitoring wells 21-24524W and 21-24524S.

Atmospheric information was obtained from http://www.wunderground.com/history/airport/KLAM 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.
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50  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 the November 2009 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 website at 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 undifferentiated for vapor-monitoring well
21-24524 rather than for 21-24524W and 21-24524S individually. Certain activity trends observed during
the November 2009 sampling period in vapor-monitoring wells 21-24524W and 21-24524S (Figure 5.1-1)
are similar to those reported in August and October 2009 (LANL 2009, 108134).

Consistent with the first quarter (August and October 2009) results discussed below, second quarter
results (November 2009) include the following.

e Vapor-port samples collected between depths of 45 and 302.5 ft bgs (ports 1-5) indicated two
peaks in tritium activity. The first peak of 44,020 pCi/L was detected at a depth of 42.5 to
47.5 ft bgs (port 1), and the second peak of 67,924 pCi/L was detected at a depth of 300 to
305 ft bgs (port 5).

e Tritium activity decreased to 7649 pCi/L at 327.5 to 332.5 ft bgs (port 6), increased slightly to
10,458 pCi/L at a depth of 377.5 to 382.5 ft bgs (port 7), and decreased to 349 pCi/L and
464 pCilL, respectively, at depths of 677.5 to 682.5 ft bgs (port 10) and 712.5to 717.5 ft bgs
(port 11).

Comparisons between the first quarter (August and October 2009) and second quarter (November 2009)
vapor-port monitoring samples as well as samples from the 2005 and 2006 investigations are presented
below.

e Second quarter tritium results indicate a similar trend to those seen in the first quarter results.

e There was a peak of tritium activity (18,980 pCi/L in August and October 2009 and 44,020 pCi/L
in November 2009) at a depth of 42.5 to 47.5 ft bgs (port 1).

e There was a higher peak of tritium activity (46,830 pCi/L in August and October 2009 and
67,924 pCi/L in November 2009) occurring at a depth of 300 to 305 ft bgs (port 5).

e Below port 5, tritium activities decreased toward total depth (TD).

e The highest tritium activity from the second quarter sampling of 67,924 pCi/L showed an increase
from the first quarter sampling of 46,830 pCi/L, occurring at 300 to 305 ft bgs (port 5).

e Two samples collected during second quarter sampling (one from each of the deepest vapor
ports [10 and 11] at depths of 677.5 to 682.5 ft bgs and 712.5 to 717.5 ft bgs, respectively), had
activities of 349 pCi/L and 464 pCi/L during November 2009 sampling. The August and October
2009 samples from ports 10 and 11 had activities of 495 pCi/L and 1713 pCi/L, respectively.
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e The second quarter tritium activities were higher than those of the first quarter results, from a
depth of 45 to 302.5 ft bgs; however, they were lower in the bottom two depths sampled. The
largest change observed occurred at depths between 42.5 to 47.5 ft bgs (port 1), which had an
activity of 18,980 pCi/L in August and October 2009 and 44,020 pCi/L in November 2009.

e Second and first quarter tritium activities continue to be lower than activities from samples
collected during the 2005 and 2006 investigations. The maximum tritium activity during the 2005
and 2006 investigations was 271,192 pCi/L at depths between 379 to 380 ft bgs. In comparison,
tritium activities from the first and second quarter data at depths between 377.5 to 382.5 ft bgs
were 9808 pCi/L and 10,458 pCi/L, respectively.

6.0 SUMMARY

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

Consistent with previous results, the highest tritium activities occurred at depths between 300 to
305 ft bgs (port 5), at activities of 46,830 pCi/L in August and October 2009 and 67,924 pCi/L in
November 2009. Below port 6, tritium activities decreased toward 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). Sampling of vapor-
monitoring wells 21-24524W and 21-24524S will continue and the results will be presented in the July
and October 2010 periodic monitoring reports.
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Table 1.0-1
History of Vapor-Monitoring Events at Vapor-Monitoring Well 21-24524

Quarter/Monitoring
Event

Months Sampled

Event ID

Vapor-Monitoring
Wells Sampled

Associated Report Title

2" Quarter

November 2009

2442

21-24524S/
21-24524W

Periodic Monitoring Report for
Vapor-Sampling Activities at

Material Disposal Area V,
Consolidated Unit 21-018(a)-99,
at Technical Area 21, November
2009

Periodic Monitoring Report for
Vapor-Sampling Activities at
Material Disposal Area V,
Consolidated Unit 21-018(a)-99, at
Technical Area 21, June-October
2009 (LANL 2009, 108134)

Investigation Report

for Consolidated Unit 21-018(a)-99,
Material Disposal Area V, at
Technical Area 21 (LANL 2006,
094361)

Investigation Report

for Consolidated Unit 21-018(a)-99,
Material Disposal Area V, at
Technical Area 21 (LANL 2006,
094361)

& Wells 21-24524S and 21-24524W were completed in 2009 and within 10 ft of original borehole location 21-24524. Wells
21-24524S and 21-24524W were evaluated as a single well.

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

2215/756 |21-24524S/

21-24524W°

1% Quarter August and October 2009

2006 Investigation |May—June 2006 9902 21-24524°

2005 Investigation |July—August 2005 5782 21-24524

Table 2.0-1
MDA V Pore-Gas Sampling Depths and Collection Dates,
November 2009

Vapor- Begin End First Quarter | Second Quarter

Monitoring Sampling Depth Depth Date Collection Date

Well ID Port (ft bgs) (ftbgs) | (EventID 2215) | (Event ID 2442)
21-24524W 1 42.5 47.5 8/20/2009 11/23/2009
21-24524W 2 122.5 127.5 8/20/2009 11/23/2009
21-24524W 3 172.5 177.5 8/20/2009 11/23/2009
21-24524W 4 257.5 262.5 8/20/2009 11/23/2009
21-24524W 5 300.0 305.0 8/20/2009 11/23/2009
21-24524W 6 3275 3325 8/20/2009 11/23/2009
21-24524W 7 3775 3825 8/20/2009 11/23/2009
21-24524S 10 677.5 682.5 10/14/2009 11/23/2009
21-24524S 11 712.5 717.5 10/14/2009 11/23/2009

EP2010-0122

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, November 2009
Vapor- Monitoring | Sampling Depth FieldQC | Request
Sample ID Well ID Port (ft bgs) Collection Date Type Number
MD21-10-5343 21-24524W 1 42.5-47.5 11/23/2009 n/a’ 10-660
MD21-10-5344 21-24524W 2 122.5-127.5 11/23/2009 n/a 10-660
MD21-10-5345 21-24524W 3 172.5-177.5 11/23/2009 n/a 10-660
MD21-10-5346 21-24524W 4 257.5-262.5 11/23/2009 n/a 10-660
MD21-10-5347 21-24524W 5 300-305 11/23/2009 n/a 10-660
MD21-10-5348 21-24524W 6 327.5-332.5 11/23/2009 n/a 10-660
MD21-10-5349 21-24524W 7 377.5-382.5 11/23/2009 n/a 10-660
MD21-10-5350 21-24524S 10 677.5-682.5 11/23/2009 n/a 10-660
MD21-10-5351 21-24524S 11 712.5-717.5 11/23/2009 n/a 10-660
MD21-10-5352 21-24524W 5 300-305 11/23/2009 FD" 10-660
& nia = Not applicable.
b FD = Field duplicate.
Table 4.0-1
Summary of Field-Screening Results, November 2009
Sampling Top Bottom
Collection Sampling Port Depth Depth Percent | Percent
Event ID Date Quarter Location ID Number (ft bgs) (ft bgs) %CO: %02
2242 11/23/2009 Second 21-24524W 1 42.5 47.5 2.7 18.5
2242 11/23/2009 Second 21-24524W 2 122.5 127.5 0.4 21.2
2242 11/23/2009 Second 21-24524W 3 172.5 177.5 0.4 20.6
2242 11/23/2009 Second 21-24524W 4 257.5 262.5 0.5 20.2
2242 11/23/2009 Second 21-24524W 5 300.0 305.0 0.4 204
2242 11/23/2009 Second 21-24524W 6 327.5 332.5 0.0 20.8
2242 11/23/2009 Second 21-24524W 7 377.5 382.5 0.3 204
2242 11/23/2009 Second 21-24524S 10 677.5 682.5 0.1 209
2242 11/23/2009 Second 21-24524S 11 712.5 717.5 0.3 19.4

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

April 2010
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Table 4.0-2
Barometric Pressure, Relative Humidity, and Temperature at
KLAM Weather Station during Sample Collection, November 2009

Sampling Date of Average Barometric Pressure | Average Relative Average
Quarter Measurement (in Hg)* Humidity (%)* Temperature (°F)*
Second
Quarter 11/23/2009 29.98 28 42

* Data obtained from: http://www.wunderground.com/history/airport/KLAM

Table 5.1-1

Summary of Tritium Results for Vapor Samples
Collected at Monitoring Well 21-24524, July 2005-November 2009

EP2010-0122

Vapor-Monitoring Depth Collection Tritium Result
Sample ID Well ID (ft bgs) Date (pCilL)
2005-2006 Investigation Samples
MD21-05-61752 21-24524 14-15 07/08/2005 45,334
MD21-06-71202 21-24524 14-15 05/06/2006 134,634
MD21-06-71201 21-24524 379-380 05/06/2006 271,192
1°' Quarter, August and October 2009 Samples
MD21-09-12336 21-24524W 42.5-47.5 8/20/2009 18,980
MD21-09-12337 21-24524W 122.5-127.5 8/20/2009 5791
MD21-09-12338 21-24524W 172.5-177.5 8/20/2009 3268
MD21-09-12339 21-24524W 257.5-262.5 8/20/2009 1324
MD21-09-12340 21-24524W 300-305 8/20/2009 46,830
MD21-09-12341 21-24524W 327.5-332.5 8/20/2009 8495
MD21-09-12342 21-24524W 377.5-382.5 8/20/2009 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 44,020
MD21-10-5344 21-24524W 122.5-127.5 11/23/2009 14,159
MD21-10-5345 21-24524W 172.5-177.5 11/23/2009 16,601
MD21-10-5346 21-24524W 257.5-262.5 11/23/2009 16,664
MD21-10-5347 21-24524W 300-305 11/23/2009 67,924
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 10,458
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
13
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A-1.0 ACRONYMS AND ABBREVIATIONS

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

EP2010-0122

percent recoveries

below ground surface

continuing calibration verification
chain of custody

duplicate error ratio

Environmental Protection Agency (U.S.)

field duplicate
Los Alamos National Laboratory
laboratory control sample

material disposal area

minimum detectable concentration

New Mexico Environment Department

matrix spike

performance blank

quality assurance

guality control

Records Processing Facility
sample collection log

Sample Management Office
standard operating procedures
statement of work

technical area

total depth

A-1

April 2010



November 2009 MDA V Periodic Monitoring Report

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) 25 acres

square meters (m?) 10.764 square feet (ft)

cubic meters (m°) 35.31 cubic feet (ft%)

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/ft3)

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.

April 2010
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B-1.0 INTRODUCTION

This appendix summarizes the field methods used during the November 2009 sampling activities 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 done in accordance with the current version of EP-ERSS-SOP-5074. Before each
sampling event, each sample 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 comes factory-calibrated and is
returned to a LANDTEC authorized service facility for service/calibration as needed. As described in
Landtec documentation, accuracies for %0, and %CO, for Landtec instrumentation are +/- 0.5-1.0% and
+/-0.3-3.0%, respectively.

All CO, and O, levels for November 2009 were acceptable. Once purging and field screening was
complete, vapor samples for tritium analysis were collected. Field-screening results were recorded on the
appropriate sample collection log (SCL) and/or in the field logbook. Field chains of custody (COCs) and
SCLs are provided in Appendix D.

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 sample information recorded on the appropriate SCL (Appendix D). 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, the 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 concentration and the calculated percent moisture were reported to the Laboratory in
the analytical data package and the electronic data deliverable.
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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 that were
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 equipment/procedures, 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 to ensure sample
and transport containers were free of external contamination. All environmental
samples were collected, preserved, packaged, and transported to the SMO under
chain of custody. 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 that the samples were not
left unattended.

Field QC Samples

Field quality control samples were collected as follows:

FDs 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.

EP2010-0122
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Table B-1.0-2
List of Applicable General Procedures for MDA V Pore-Gas Monitoring Activities

Document Number LANL 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 November
2009 pore gas samples collected 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 the 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 SOPs used for data validation are 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 November 2009 pore-gas analytical data were obtained from 10 samples (9 characterization samples
and 1 field duplicate sample) collected during the second quarter sampling event from vapor-monitoring
well locations 21-24524W and 21-24524S. Complete data packages and sample documentation for the
second quarter samples are provided in Appendix D (on CD).

C-3.0 RADIONUCLIDE ANALYSIS METHODS

The vapor samples collected in November 2009 were analyzed by EPA Method 906 for tritium
(Table C-3.0-1). Table 2.0-2 summarizes all samples collected and the requested analyses. All tritium
results are provided on CD in Appendix D.

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 activity concentration the analytical laboratory
equipment can detect in 95% of the analyzed samples and is used to assess analytical performance.

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

The accuracy of radionuclide analyses was 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 was more than 4 times the amount of the spike added, these
acceptance criteria do not apply.

The data quality of the November 2009 MDA V tritium data is summarized below.
C-3.1.1 Tritium Qualified Data

During the November 2009 monitoring period, 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.
No tritium results were qualified.

All validated tritium investigation pore-gas data collected in November 2009 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 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.

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 6/30/2008

Separation Alpha 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 | Liquid Scintillation Tritium
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Appendix E Table ALLANALYSES MDA V Tritium Sampling 2nd Quarter Event 2442

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

66386682 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524\ 327.5000-3 GAS na RAD H-3 Tritium 10.77 344.984 1 764858 434.382 pCi/L NQ [ H3 EPA:906.0 ARSL HHHHHHHEY SR
66386692 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524S 677.5000-€ GAS na RAD H-3 Tritium 21.29 248.477 1 348745 80.1438 pCi/L NQ [ H3 EPA:906.0 ARSL HHHHHHHIY SR
66386702 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524W 257.5000-2 GAS na RAD H-3 Tritium 21.12 247.176 1 16664.4 890.429 pCi/L NQ cs H3 EPA:906.0 ARSL HHHHHHHIY SR
66386712 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524W\ 42.5000-47 GAS na RAD H-3 Tritium 25.45 233.504 1 440203 2317.78 pCi/L NQ [ H3 EPA:906.0 ARSL HHHHHHHEY SR
66386722 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524\ 300.0000-3 GAS na RAD H-3 Tritium 22.58 242.052 1 679244 3567.74 pCi/L NQ cs H3 EPA:906.0 ARSL HHHHHHHEY SR
66386732 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524W 122.5000-1GAS na RAD H-3 Tritium 26 235.969 1 14159.1 758.918 pCi/L NQ [ H3 EPA:906.0 ARSL HHHHHHEY SR
66386752 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524S 712.5000-7 GAS na RAD H-3 Tritium 20.1 244.406 1 464458 81.7746 pCi/L NQ cs H3 EPA:906.0 ARSL HHHHHHHEY SR
66386762 10-660  MD21-10-EN VOosT INV na na 21-018(a)-99  21-24524W 172.5000-1GAS na RAD H-3 Tritium 25.13 240.18 1 166014 886.526 pCi/L NQ [ H3 EPA:906.0 ARSL HHHHHHHEY SR
66386772 10-660  MD21-10-EN VvosT INV. na na 21-018(a)-99  21-24524W 377.5000-3GAS na RAD H-3 Tritium 21.13 249.178 1 10457.8 567.821 pCi/L NQ cs H3 EPA:906.0 ARSL
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Monday, November 23, 2009

LOS ALAMOS
NATIONAL LABORATORY

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

Please analyse the enclosed samples

according to the schedule indicated:

SHIP DATE: 11/23/2009

TURNAROUND/REPORT DUE: 11/28/2009

TURNAROQUND REQ'D: 5 Days

RAD SCREENING: Not Required
LAB REQUEST COMMENTS:

Page1of 2
REQUEST NUMBER: 10-660

These Samples are on:

LANL Request Number:10-660

Per Agreement Number:126310041
Project Cost Code: MR8R032TNBOO

LANL ER SMO CONTACY:
Signatur &
LM(IJLU -
PRIORITY METHOD co% "CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA:906.0 1 MD21-10-5343 GAS 1172312009
1 MD21-10-5344 GAS 11/23/2009
1 MD21-10-5345 GAS 111232009
1 MD21-10-5346 GAS 11/23/2009
1 MD21-10-5347 GAS 1172312009
1 MD21-10-5348 GAS 11£2312009
1 MD21-10-5349 GAS 11/23/2009
1 MD21-10-5350 GAS 11/23/2009
1 MD21-10-5351 GAS 11/23/2008



Monday, November 23, 2009

Page 2 of 2
REQUEST NUMBER: 10-660

PRICRITY METHOD CCDE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA:906.0 1 MD21-10-5352 GAS 11/23/2008

Final Page of REQUEST NUMBER 10-660



Page 1 of

Monday, November 23,2009 - LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-660
LOS ALAMOS REQUEST NUMBER: 10-660
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 11/28/2009

American Radiation Services - Primary TURNAROUND REQ'D: 5

1726 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS: _
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-10-5343 1 SILICAGEL TUBE H3 None GAS
MD21-10-5350 1 SILICAGEL TUBE H3 None GAS
MD21-10-5347 1 SILICAGEL TUBE H3 ' None GAS
MD21-10-5352 1 SILICAGEL. TUBE H3 None GAS
MD21-10-5349 1 SILICA GEL TUBE H3 None GAS
MD21-10-5345 1 SILICAGEL TUBE H3 None GAS
MD21-10-5348 1 SILICAGEL TUBE H3 None GAS
MD21-10-5344 1 SILICAGELTUBE H3 None GAS
MD21-10-5346 1 SILICAGELTUBE H3 None GAS
MD21-10-5351 1 SILICAGEL TUBE H3 None GAS

Date Time Received By: Date Time
(2307 (10
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 1 of 10

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 2442 EVENT NAME:

SAMPLE ID: MD21-10-5343

2nd Qtr. Tritium Vapor Mohitoring, CU 21-018(a)-99, MDA V, TA-21
WORK ORDER:

ASPLANNED  ASCOLLECTED

ASPLANNED ASCOLLECTED

DATE COLLECTED(MM/DD/YYYY): Ly MEDIA: NA @LL
TIME COLLECTED (HH:MM) SUB-MEDIA: OTHER
PRS ID: 21-018(a)-99 Ok—- SAMPLE TECH CODE: VQST
LOCATION ID: 21-2454W ' FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: . NA
]

TOP DEPTH: e y SAMPLE USAGE: A%

0P DO . PT ——f— ‘ L’ bt SJO SCREEN/PORT DESC. . ‘ /
BOTTOMDEPTH: \{}ps/cﬂ NA ' ¢ r Sty port ]
FIELD MATRIX: GAS ok EXCAVATED: YES/NO F
COMPOSITETYPE: ___ 2 COMPOSITE TIME INTERVAL: A WATER FLOWING: YESINOI@
BOREHOLE: INO/NA " BOREHOLE DECLINATION: \J{ e‘by' BOREHOLE DIRECTION: NA

# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIALINSTRUCTIONS

_ YN
1 5%\, H3 1 EA SILICA GEL TUBE  [None \ noant/
v 14
SAMFLE DESC: |\ by Y psr /4‘,)1‘1%\ ]
by T= Us’F 5 vh333%, 1 s> 3003
I T2 2055 (hs18% ) baionck = 30,05

end T»m;;,h,z,a 55 bl ot/ = 30
SAMPLE COM S: ‘

Wwesds ot de! = (21,09 >7630 A

! 1ol rmass 3 (5’05«3]/
LORHEResc: Mg Azl B ]

FIELD SCREENING/MEASUREMENT RESULTS:

NA

COLLECTED BY (PRINT)
1

é)zd

Vol g pn
L= 7
port 3] Us0' by, Jbt3

REVIEWED BY ®RINT). /U (L, toctec /

Date/Time

RELINQUISHED BY Date/Time |RECEIVED BY L v e e )
(Printed Name) L-) »Juij H‘/ L ’/)’é/ 103} |(Printed Name) ) 3y qQ
(Signature) %,,, 4 1{.S 0o |(Signature) “"";:7/,,4&4 (%0
RELINQUISHEDBY < Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5344 WORK ORDER:
AS PLANNED ASCOLLECTED - ASPLANNED = ASCOLLECTED
DATE COLLECTED(MM/DDIYYYY): ' I h/b / voxX) MEDIA: NA e
TIME COLLECTED (HH:MM) 6~3 o 0 SUB-MEDIA: QTHER
PRS ID: 21-018(2}-99 0 SAMPLE TECH CODE: VOST
LOCATION ID: 1-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH | M FIELD PREP: NA
TOPDEPTH: -~ T l}p)‘/oq |24. 0 ‘H . @5 SAMPLE USAGE: NV
BOTTOMDEPTH: ~—g~ 1133 SCREEN/PORT DESC:
FIELD MATRIX: GAS ,\I))Q EXCAVATED: YES/ NO@ML&PLEL&ML—BD‘
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO /@
BOREHOLE: @/ NO/NA  BOREHOLE DECLINATION: U"/'h U’f BOREHOLE DIRECTION: __ INA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI;{]/.T.NCTED SPECIAL INSTRUCTIONS
1] & (,U\I H3 1 EA SILICA GEL TUBE  [None \/ nont/

SAMPLE DEsc’ 7 PRV /4 Juy

g & T2 UGS yh333% 1 o 2 027" |
v T = '5‘?°F /l«ﬁl%/a' UromWN 3 29,007 J'j
SAMPLEC MM NTS
Mnads IHQIL; £ paes (0357 0’09
ity | razs 2 990 b

LOCATI;:f J BA, P>‘+ #2,) lLé»D/bafj Q‘OtL

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED Bg'fpmm) REVIEWED BY (PRINT) M W, ra fcos

L ivA4
RELINQUISHED BY Da}e/Time RECEIVED BY [ Date/Time
(Printed Name) L—wvw\fovs’ It B/IOD"‘ (Printed Name) ‘ sec -2 03 les
(Signature) % [| 5 & [(Signature) % s o
RELINQUISHEDBY = ¢/ Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5345 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED ASCOLLECTED
DATE COLLECTED(MM/DD/YYYY): it ]@/wda MEDIA; NA O]L/
TIME COLLECTED (HH:MM) OL-BO SUB-MEDIA: THER
PRS ID: 21-018(a)-99 D k/ SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W ] FIELD QC TYPE: NA
* LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: —1 I,k P zq/ l%\ O / SAMPLE USAGE: INV -
. g N .

BOTTOM DEPTH: N A SCREEN/PORT DESC: ! ‘b}” n DL” L e M " ‘%
FIELD MATRIX: GAS )% EXCAVATED: YES/NO Fg ' ! ’
COMPOSITE TYPE: NA. COMPOSITE TIME INTERVAL: ___ MR WATER FLOWING: YES/ NO@
BOREHOLE: | YES/NO/NA BOREHOLE DECLINATION: V’f BOREHOLE DIRECTION: NA

# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIALINSTRUCTIONS

YN
il 4 l'b\l H3 1 EA SILICA GEL TUBE ~ [None \J ot/
SAMPLEDES®: 4/ifrvrm § // s\l s /
btjlhm»-a T L{S"F‘ 2 I@Jd VRN L?HII::?
- 7
a5 2000 %)

ww% T - 33"?’ (= 2,3

SAMPL j:OMITENTE;:; 0 ”(1 355 3.9
4\ ms:s 933 1999 ! 4 9

T":\s‘?ﬁi‘iiiiﬁh B4, prt 83, 194, bys, AtV

. FIELD SCREENING/MEASUREMENT RESULTS:

NR
COt‘[;]\i(i'CTE D BY (PRINT) REVIEWED BY ®RINT)_ /M (/) | FcAdkecr o~
AL
. [RELINQUISHED BY DateTime (RECEIVEDBY /. . . Date/Time

(Printed Name) Llhll&\’ lf)\/ er?;/wiﬂ (Printed Name) i {33149
(Signature) a/ T (Signature) . ; //M I <$e

RELINQUISHED iaY J v Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) . |(Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID:; 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5346 WORK ORDER: _
ASPLANNED  ASCOLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): \ \ I‘U’; /DD X MEDIA: NA o
TIME COLLECTED (HH:MM) ;5?3' o SUB-MEDIA: OTHER _
PRS ID: 2)-018(2)-99 0 SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: —— IP\'\ 2 LO _o) l@ﬁ SAMPLE USAGE: INV
BOTTOMDEPTH: 9! ‘/Ll/v‘* Nm ¥ SCREEN/PORT DESC: i o) fo/ - !ﬂrﬂ[n PDHL & L"
FIELD MATRIX: GAS EXCAVATED: YES/NO v@ )
COMPOSITE TYPE: WA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO/
BOREHOLE: @/ NO/NA  BOREHOLEDECLINATION: _ \{/’ l«/’ BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLgl/!:;:mn SPECIAL INSTRUCTIONS
i q M H3 1 EA SILICA GEL TUBE  |None \/ nont/

SAMPLEDES(‘!‘ T Fne Vool Jli,
)hnv'l . T= HZ:F V)P / / %wﬁ/( =30.23" 1-L3
"3 1. 39 F,'h 28°a) adonep s 3004 U

2. 6,19 bl = 573 ‘8?3 el ot = G351

LOCATION DESC:

odhueted B ¥ U, 10507 by, sy Eimi

FIELD SCREENING/MEASUREMENT RESULTS:

NA

COLLEGTED BY (PRINT) REVIEWED BY PRINT)_/Y [}/ e e
n

RELINQUISHED BY Date/Time RECEIVED BY V— (v b Date/Time
(Printed Name) L\ »“ !a—f ,-]7\/ \\/ 235 /2049 (Printed Name) : ‘ lrzlos
(Signature) It so (Signature) m MEYe =
RELINQUISHED BY _/ D Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




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

EVENT ID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(2)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5347 WORK ORDER:
| ASPLANNED  ASCOLLECTED ASPLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): N é’?) /wbq MEDIA: NA 0] »
TIME COLLECTED (HH:MM) &)io SUB-MEDIA: OTHER
PRS ID: 21-018(a}99 O‘lb SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: —tr~ lp\ﬂ 29245 !(Z. h—"» SAMPLE USAGE: INV ‘ _
BOTTOMDEPTH: —¢ I 13/34 “NA " SCREEN/PORT DESC: \Jb"/ o T Ut ot #S
FIELD MATRIX: GAS ok EXCAVATED: YES/NO ' "~
COMPOSITE TYPE: A COMPOSITE TIME INTERVAL: ___ A WATER FLOWING: YES/NO
BOREHOLE:@ /INO/NA  BOREHOLE DECLINATION: _U( BOREHOLE DIRECTION: ___NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLI‘;IIENCTED SPECIAL INSTRUCTIONS
115 d I 13 |TEASILICA GEL TUBE ~[None \f WY
SAMPLE DESC: Ty Tiha- Vo7 / 4, |, i FD s [M’M s fh D -MO2] -1D- 5251
Eﬁ?‘ﬂ"w CY =Y’ fih =3 /j Doty ta/ = 50,2,‘.}
PRV »
SAI:\'IP'LE CON'“':";N-r?i,’q 'F Vh? Z’?')/ basoncin/ =2, '’

st o tgu "1%%.'-?‘33 f \nfh’|w$5 3‘87»2M9 5 Ains| Mess = b30, /0 9

LOCATION DESC:

Nen crstudd BN, ot 85,3006 g3 Sbtt

FIELD SCREENING/MEASUREMENT RESULTS:

NA

REVIEWED BY ®RINT)_/{ U D, fectre /

COtLE TED Y(PRINT)
RELINQ(HéHEDB DateTijme [RECEIVEDBY ) . _  |Date/Time
(Printed Name) Q\:’jzl Wz /A (Printed Name) , 23 ]oes
(Signature) 1sp (Signature) ;/Jg_cﬁ ¢
RELINQUISHED BY V Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) {Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5348 WORK ORDER: :
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 0 / 12059  MEbA NA ok.
TIME COLLECTED (HH:MM) 0-4'310 SUB-MEDIA: QTHER
PRS ID: 21-018(2)-99 0\,_/ SAMPLE TECH CODE: YOST
LOCATION ID: 21-2454W FIELD QC TYPE: NA
LOCATION TYPE: BH FIELD PREP: NA
TOP DEPTH: —f '9)’ 3770 O .(.'4 h—i SAMPLE USAGE: INV |
BOTTOMDEPTH: —&- 1} ]),3,/51 | NA ° SCREEN/PORT DESC: o WC‘J)U' " d T suttn port % |
FIELD MATRIX: ‘GAS g A EXCAVATED: YES/NOAKA ™
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO/ @
BOREHOLE@/ NO/NA  BOREHOLEDECLINATION: V&MY BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLbE/;.ETED SPECIAL INSTRUCTIONS
1|9 40\4 H3 1 EA SILICA GEL TUBE  |None \/ WOhU/
SAMPLE DESC: Kb U AR

mm R "lﬁ"'? rh=23 /3 bd-'omc'b/“ 3O00F
t»-? T== 29°f Y h=219 7o iV = 230,007 l-\gg

SAMP C MMEFTS

IHL 959) Infh)] Mess = 595@&49 fir) poss = b0 C. %9
N mhtid B pot Bl 33,0 bos, Dt

FIELD SCREENING/MEASUREMENT RESULTS:

NA

cobEm me‘) REVIEWED BY (PRINT)_, 1 {4 b - ~f—a/ re,
RELINQUISHED BY Date/Time (RECEIVED BY VAR S Date/Time
(Printed Name) /@}% ') ' I\) L3157 (Prihted Name) [N p% /0‘7
(Signature) L,“Jé.m{ L{ts¢ |[(Signature) ‘ ; %ﬂﬁ ¢ o
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
(Printed Name) - |(Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2442 ' EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5349 WORK ORDER:
AS PLANNED AS COLLECTFED AS PLANNED ASCOLLECTED
DATE COLLECTED(MM/DD/YYYY): A } L;/ yorf)  MEDIA: NA _ D\b _
TIME COLLECTED (HH:MM) O‘:}Bb SUB-MEDIA: OTHER A
PRS ID: 21-018(a)-99 ’Ob ' SAMPLE TECH CODE: VOST
LOCATION ID: 21-24524W FIELD QC TYPE: NA
LOCATION TYPE: BH / N FIELD PREP; NA
TOP DEPTH: ~T ]P% 239,000 44 bl-é SAMPLE USAGE: INV ‘ /
BOTTOMDEPTH: 0 W } 2509 NA " SCREEN/PORT DESC: i bt)U Ivp , oT &t ) D&)i"’ A’E
FIELD MATRIX: GAS )% EXCAVATED: YES/NOTNA L
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NOANA
Bommou;:@/ NO/NA  BOREHOLE DECLINATION: \W'h BorEHOLE pIRECTION: _ NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLgl,@!;IZTED SPECIAL INSTRUCTIONS
| g cb;{ H3 [ EA SILICA GEL TUBE  [None A\f y\o)qt/

SAMPLE DESC: Yerhpm Vapo//< |
.?””“‘:9 T_’V‘qu: p)Y//L- M’L&é batonehy = 200,37 |
396 vl = w«y,, ? hatonetv = 20000 7 b

SAMPL OMMENT

pos o 921 rqaquar).m%,\! ross = SUL.109 5 £ ) mss = (20,99 9

et cushickd BH pot ¥, 280.0 ’ by3, Sbst

FIELD SCREEN ING/MEASUREMEN TRESULTS:

NA

COlrLEﬁR:? er) REVIEWED BY (PRINT)ﬁ/f L/}t [ reks e
L~ " q_ . '

RELINQUISHED BY [z/%l‘lme RECEIVED BY Ve Oovie ot Date/Time
(Printed Name) Lw\ﬁ»[ VY (Printed Name) ] (>3]
(Signature) % ” \}: 4 ¢ |(Signature) '—m 1.s o
RELINQUISHEDBY  {/ Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5350 WORK ORDER:
ASPLANNED AS COLLECTED AS FLANNED ASCOLLECTED
DATE COLLECTED(MM/DD/YYYYY: 0 IL::?/W 59 MEDIA: NA ol
TIME COLLECTED (HH:MM) O‘:BO SUB-MEDIA: OTHER
PRS ID: 21-018(a)99 Ol SAMPLE TECH CODE: VOST
LOCATION ID: 21-245248 FIELD QC TYPE: NA
LOCATION TYPE: BH b FIELD PREP: NA
TOP DEPTH: —~o lph vBoo W hg 4 SAMPLE USAGE: NV
BOTTOMDEPTH: —o— W3/ @ N SCREENPORTDESC: @ el i1 o seithy o 78 16
FIELD MATRIX: GAS o EXCAVATED: YES/NO {NA '
COMPOSITE TYPE: NA COMPOSITE TIME INTERVAL: N WATER FLOWING: YES/NO /@
BOREHOLE: (YE§/NO/NA  BOREHOLE DECLINATION: UN")L\:, BOREHOLE DIRECTION: NA
# | PRIORITY ORDER CNTNR PRESERVATIVE COL%EI?TED SPECIAL INSTRUCTIONS
Ilg Jo\/ [H3 |VEASILICA GELTUBE  |None \f noht/

SAMPLE DESC: iy >/ / 41/ 1 921
T=Usf v h3%33%

btgmm'r?

0 V'IJ Y2
SAMPLE COMMENTS:

Y= %9°F vh3 2%

J

bumrhi s, "M
bometn = 20, 00" "99

mate O#q‘"—* 123, 1233 f l"ﬂt);”mﬁ'ﬁy’, b (;/4'1\190 sS993 9 3 bl s l.t/ﬁrbd*%/‘—"(l@??»%g

LOCATION DESC: | )1

AR, wrdhbd BA Rt B1O, 030" by Doy
FIELD SCREENING/MEASUREMENT RESULTS:
~NA
COLLifTED L% (PRINT) REVIEWED BY ®RINT) AT [ b, ta o r

Cind Ly ¢ -

RELINQUISHED BY | Date/Time (RECEIVEDBY v/ (. . o Date/Time
(Printed Name) [ Myy ﬂ‘\/ h )LB/M (Printed Name) i1{33004
(Signature) M ' li-so (Signature) % 'S
RELINQUISHEDBY 7 % Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5351 WORK ORDER:

| ASPLANNED  ASCOLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 123, /LDDQ  MEDIA: NA OL
TIME COLLECTED (HH:MM) o U’:BO SUB-MEDIA: OTHER
PRS ID: 21-018(2)-99 O\L SAMPLE TECH CODE: VOST
LOCATION Ib: 21-245248 FIELD QC TYPE: NA
LOCATION TYPE: BH ) FIELD PREP: NA
TOP DEPTH: —-e- "\5) :;/a :h <, D‘{" 0 4 SAMPLE USAGE: ]_NEV ‘ /L& m /
BOTTOMDEPTH: U NA SCREEN/PORT DESC: % atopiabt/ Jm 9’ T s
FIELD MATRIX: GAS )P EXCAVATED: YES/NoyNa } © VY ' POt #))
COMPOSITE TYPE: MA —__ COMPOSITE TIME INTERVAL: _ NA WATER FLOWING: YES/NO{NA
BOREHOLE:@I NO/NA  BOREHOLEDECLINATION: _ M BOREHOLE DIRECTION: NA

# | PRIORITY ORDER CNTNR PRESERVATIVE COLI;{%:TED SPECIAL INSTRUCTIONS

1] 4 J‘L\I H3 1 EA SILICA GEL TUBE |None jg 4

SAMPLEDESC: /s, v;\m/ |
bginnng = USTy 1he 3395 baore 530,037 o
tdvn S TS gqa{,‘; ”"sLB'/is; bpiomTl = 007

SAMPLE COMMENTS:

nass o{"gtz' Im{'\)' = I‘-{L,.{Ltaj bl nogs = fﬁ}.h-—}'e; Fivol moss = é?)?).Zqu

LOCATION DESC: _ )
Ab. ot B 11,50 _1095) T}ﬂc
FIELD SCREENING/MEASUREMENT RESULTS:

NA

cozfj};gj Bh(gljlm) REVIEWED BY ®RINT) /M WA [ tee fee _
RELINQUISHED BY Date/Time - |RECEIVEDBY Date/Time
(Printed Name) L;ntléa\f I\ N } L3/74Jﬂ (Printed Name) ) - 123 /pe
(Signature) % J i{'40 |(Signature) % (1245
RELINQUISHEDBY Y [/ Date/Time |RECEIVED BY Date/Time
(Printed Name) | | (Printed Name)

(Signature) : (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID:; 2442 EVENT NAME: 2nd Qtr. Tritium Vapor Monitoring, CU 21-018(a)-99, MDA V, TA-21
SAMPLE ID: MD21-10-5352 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED ASCOLLECTED
DATE COLLECTED(MM/DD/YYYY): \ \ / 22 /)/DDCB MEDIA: NA OWL
TIME COLLECTED (HH:MM) hgo SUB-MEDIA: OTHER :
PRS ID: 21-018(a)-99 D}b SAMPLE TECH CODE: VOST
LOCATION ID: i \@" — IELD QC TYPE:
"Wkt }i gy v =
LOCATION TYPE: GENERIC FIELD PREP: NA
H - S, H
TOP DEPTH 1? ?)D\l/ 5 _‘ 635 AMPLE USAGE oc o J
BOTTOM DEPTH: / lyaq N "ﬁ .SCREENIPORT DESC: |, £Qbi DLDV i WP’J«T Sliten o % 3 5
FIELD MATRIX: O ' EXCAVATED: YES/NOXNA) ) A
COMPOSITE TYPE: N"A COMPOSITE TIME INTERVAL: NA WATER FLOWING: YES/NO‘NA)
BOREHOLE:@/ NO/NA BOREHOLE DECLINATION: _ V0 V‘ BOREHOLE DIRECTION: Nﬁ
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
- Y/N
TIIER N E 1 EA SILICA GEL TUBE |None v ront

SAMPLE DES QC Sample of 4/ 1) 1un ¥ s acl - ; —
be Jhm\nj) = L{sa{ 7 vh= % l%lom:‘)' Q*;FDJ‘;;{’%DIU 10 “DZJ ~10 63"9

.%“‘}941" M‘ﬂ 0_7‘9 ) "’“+”‘ rosS = o), 5"‘9, fimsl pagz= (1o %%j

LOCATION DESC:

ASA cometinddid BN, P"’“} ¥5,%00,5 bgﬁ Sbtt

FIELD SCREENING/MEASUREMENT RESULTS:

NA

COLIL(w\fYﬁ&?NT) REVIEWED BY (PRINT) /U Wb, tu s
RELINQUISHED BY | Date/Time |RECEIVED BY Vo v ez Date/Time
(Printed Name) L)Hf’é\f '\4 “'7 LS/ w04 (Printed Name) T U133 o
(Signature) L’m F ) (Signature) ’7/’//_@?__ ¢ a
RELINQUISHEDBY / /4 Date/Time |RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)
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Records Use only

VALIDATOR: Kevin A. Lambert

CONTRACT LABORATORY NAME: American Radiation Services

511941
Data Validation Cover Sheet s Los Alamos
NATIONAL LARDRATORY
Section |.
REQUEST NUMBER: 10-660 VALIDATION DATE: (11/12/10 LAB CODE: ARS

ANALYTICAL SUITE (CHECK ALL THAT APPLY):

ORGANIZATION:

Analytical Quality Associates, Inc.

Reviewed by: ETM

Level: 1

{1 TPH-GRO [J HIGH EXPLOSIVES [0 DIOXIN FURANS [0 LCMSMS PERCHLORATES
O TPH-DRO 1 METALS O PCB CONGENERS [0 ORGANOCHLORINE
[] GENERAL CHEMISTRY  [X] RADIOGHEMISTRY ] LCMSMS HIGH PESTICIDES/POL YCHLORINA
EXPLOSIVES TED BIPHENYLS
[0 OTHER (DESCRIBE):
Section il. Completeness Check
YES NO N/A  (CHECK ONE) YES NO N/A  (CHECK ONE)
® O [0 1. CHAIN-OF-CUSTODY FORM(S) O O = 6. RAW/BSS DATA
® | [0 2 CASE NARRATIVE = O O 7. QUALITY CONTROL FORMS
X O [0 3. SAMPLE RESULT FORMS O | = 8. QUANTITATION REPORTS
O O B 4. SAMPLE CHROMATOGRAMS (| O K 9. TICS FORMS
O a [l 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. Itshould be noted that an MS was not analyzed. However, an I.CS was analyzed and passed acceptance criteria.
Thus, no sample data were qualified.

2. It should be noted that an LCS/LCS Duplicate pair was analyzed instead of a field sample Duplicate. No sample
data were qualified as a result.

Date: 1/13/10

VALIDATOR'S SIGNATURE:

o M AT

DATE: 01/12/10

Form 5119-1, Revision 0.0

LOS ALAMOS

Environmental Restoration Project
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Records Use only
5119-2 -
Rad Analytical Data Validation Checklist

o

+ LOs Alamos
HATIONMAL LABgRaTony
HATIINAL LaRGRATGAY

Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
: Analyte Analyte
Olx | O 1. The holding time was >1 and <2 times the UJ, R9 J-, R9
applicable holding time requirement.
Olxm|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
0lolx= 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
O/ H® because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
O R | O 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
olol = regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPU.
nlmlo 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
OIR | O and biased high because this analyte was
identified in the method blank but was >5X.
9. The sample result is <5X the concentration of U, Rad N/A
OO0 X the related analyte in the trip blank, rinsate
blank, or equipment blank.
10. Required method blank information is missing. R, Rde R, Rde
O/xR| 0O 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
0ol = laboratory limits located within the associated
n data package. Tracer%R is not applicable for
Gamma Spectroscopy.
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5119-2

Rad Analytical Data Validation Checklist

Records Use only

. ‘_,-:":“'"".'-} |
" LOs Alamos

MATIINAL (ARARATOAY

Yes No N/A

{Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected Detected
Analyte Analyte

12.

The tracer is < the Lower Acceptance Level
(LAL) but 210%R. Follow the external laboratory
limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.

UJ, R3a J-, R3a

13.

The Tracer%R value is > the Upper Acceptance
Limit (UAL). Follow the external laboratory
limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.

N/A J+, R3b

14.

Required tracer information is missing. Data
may not be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
is not applicable for Gamma Spectroscopy.

R, R3d R, Rad

15.

The LCS percent recovery was <10%. Follow the
external laboratory limits located within the
associated data package.

R, R12 R, R12

16.

The LCS percent recovery was < the LAL but
>10%. Follow the external laboratory limits
located within the associated data package.

UJ, R12a J-, R12a

17.

The LCS percent recovery was > the UAL.
Follow the external laboratory limits located
within the associated data package.

N/A J+, R12b

18.

The LCS documentation is missing. Data may
not be acceptable for use. Contact the SMO or
external laboratory for information.

R, R12¢c

19.

Associated duplicate sample has DER or RER >
the analytical laboratory’s acceptance limits.

J,J10

20.

The duplicate sample was not prepared and/or
analyzed with the samples for unspecified
reasons. The duplicate information is missing.
Data may not be acceptable for use. Contact the
S$MO or external laboratory for information.

R, Ré
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IST
Records Use only
5119-2 -

Rad Analytical Data Validation Checklist Lot Alamos

HATEMMAL LaBGaATIRY

A PR CYV-L S,

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
<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
= <10%. Follow the external laboratory limits.
OO MS/MSD is not applicable to Gamma
Spectroscopy.

23. The associated matrix spike recovery was UJ, Réb J+, R6b
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
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 | & | O | 25. Duplicate, dilution, or reanalysis. UJ, R88 J, R88

26. The LANL project chemist identified quality UJ,R,R19 J,R,R19

deficiencles in the reported data that require
Ol x| 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
this procedure. Adhere to the external

g pu laboratory qualifiers found within the Form |

analytical data summary sheets generated by

the external laboratory.




RS

INTERNATIONAL

2649 North River Road, Port Allen, Louisiana 70767

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

ARS Sample Dalivary Group:  ARS1-03-02989 Raguest or PO Number: 10-650
Cllent Sample ID: MD21-10-5343 ARS Sample ID: ARS1-09-02589-001
Sampla Collection Date:  11/23/09 Date Recelved: 11/25/09
Sample Matrixt  Sillea Repuort Date: 12/23/0%
Analyalg Analysin Anatysia ! Analysts Anstysis Ansiyzia Anatyse Tracer/Chem
o Rewults Brrov +/-23 MG . w.e Quat Units T.J Mathod Darg/Tima Te Racovery
H-3 37458.455 1972.277 198.697 57,491 pCL ARS-054/CPA 906,0 | 12/17/09 15:29 BIs N/A
NOTES: Project Cost Code MRERO32TNBOD
m
Project Manager Review
Notes: Americais Radiaknn Services, i, assumes nc Nabiity for tha LSa oF intarprotation of eny anwiyvtical results provided other thin the cast of the analysis itsall. Reproduction of this repart in
lexs then Aufl raquires the writhan consent of tire ATwricen Radiotion Servicas, Inc.
LELAP Certficate# 01949 NELAP Certificate # EH7558
11 0of 88 L

01/12/10



INTERNATIONAL

240% North River Road, Port Allan, Loulsiany 70767

1 (600) 401-4277 FAX (225) 301-2996

ARS Sample Delivery Groupt  ARS1-09-02989 Raquaest or PO Number: 10-660
Client Sample ID:  MD21-10-5344 ARS Sample ID; ARS1-09-02988-002
Sampie Collection Date:  11/23/09 Date Recelvad: 11/25/09
Sample Matrix:  Silica Report Date: 12/23/08
Annbysly Analysis Anztysis MOC DLE Qe Analyil Anzlyzis Analyshs Analysiz Tracer/Cham
Description Rexults Error 4/-2% Uity Taxt Mathod Dt/ Tirnk Tachnlcian aacavary
H-3 11965,684 641.512 199,465 97.857 pCi/L ARS-D54/EPA 906.0 12/17/09 13:38 BIS N/A
NOTES: Project Cost Code MRBRO3ZTNBOO
Project Manager Review
Matew Americen Rodialion Sarvices, [nc. mumnmMthemeﬂmyMMmpmhdcmwmmﬂum&d&vwmw Reproduction of this réport in
fasy than Ul reqires the weittan consent of the Amencan Radiation Service, Ine.
LELAP Cerdficate® 01349 NELAP Certificate # ER7558
12 of 88
KAL

01/12/10



INTERNATIONAL

ARS Sample Dalivery Group:

2609 North River Road, Port Allen, Loulsiana 70767

1 (800) 401-42F PAX (225) 381-2996

ARS1-09-02989 Request or PO Number: 10-660
Cllsnt Sampla ID:  MD21-10-5345 ARS Sample ID: ARS51-09-02889-003
Sample Collection Date:  11/23/09 Date Recaived: 11/25/09
Sample Matrhc Sllica Report Data: 12/23/05
Analysls Analysls Analysis o oLC oual Analyils Anslysig { Anatysic Anaiysic Tracar/Cherm
Descriptian Reauhe Eror +f+ 23 ua Units Tt Method ! Data/Time hnk Recovery
H-3 13867.299 740.527 200,626 98.437 poyt ARS-OSA/ERA 906.0 | 12/17/00 21:46 als N/A
NOTFS: Project Cost Code MRERO3IZTNBDO
Project Manager Raview
Modarr  American ReNation Services, Inc. acrumee k2 BabWity for U USe ar intsrpritation of sy saalytica) rasuis providsd other ther e cost of Ui snaiysls RsaV¥. Raproduction of this repart Iy
fesy thon full requires the written consent of the Americin Radiaion Services, Ioc.
LELAP Certificate# 01949 NELAP Certficate # ER7558
13 of 88
KAL

01/12/10



2609 North River Road, Port Alien, Loulsiana 70767
1 (800) 401-4277 PFAX (275) 381-2996

INTERNATIONAL

ARS Sample Dallvery Group;  ARS1-09-D2859 Regquest or PO Number: 10-660
Client Sample ID:  MDZ1-10-5346 ARE Sample 1D: ARS1-09-01989-004
Sample Collection Date: 11/23/09 Date Received: 11/25/09
Sample Matrix:  Silica Report Date: 12/23/08
Anslysis ;ll'llﬂ Analynis MO pLe Quel Analysis Annlysis Analysis Analysis Tracas/Cham
! ption ssults Error +/-18 Unis Tast Mathod Dute/Time Tochanlcian RAetavery
H-3 13569.689 725.081 201.276 $8.756 BplL ARS5-054/EPA 506.0 1/1B/09 00:55 8)s N/A

NOTES: Project Cost Code MRSRO3ZTNBOO

N

Project Manager Review
Matas: / s Sarvices, . no Nabillty far the use or interp of any anMytical ratuity provided other than tha cost of th Malysis (tse. Peproduction oF this raport in
how than A requings the wriltan consent of the American RRMI0n Services, Inc.

LELAP Cartificate# 01849 NELAP Certifichte ¥ EB7558

14 of 88

01/12/10



2609 North Rivar Road, Port Allen, Louisiana 70767

RS

1 (800) 4014277 FAX (225) 351-1996

INTERNATIONAL
ARS Sample Dellvery Group:  ARS1-03-02989 Requast or PO Numbar: 10-660
Cllent Sampla 11: MD21-18-5347 ARS Sample Ib: ARS1-05-02989-005
sampla Collection Duts: 11/23/09 Date Recelved: 11/25/09
Sample Mattix:  Sllica Raport Date: 12/23/09
Analysie Analysis | Anatysls ot G ' Analysis Anaivils Analyzis Analysly Tracer/Cham
Deacrigtion Resus Emor4/- 28 Qua Unity Tast Mathod Date/Tima Technician Recovary
H-3 56420,264 2961.481 201.056 LR.2)] pCyL ARS-054/EPA 906.0 | 12/18/09 04:04 RIS N/A
NOTfS: Project Cost Code MRBRO3ZTNBOO
Project Manager Review
Motus! Servicas, o, no Noblkity for the s or imarpratation of any sanalyticel results provided other thn the cost of tha snulys itssl/. Regyndhaton of this repoct
fasy than Full raguires the written consent of the Armarican Radistion Service, [nc.
LELAP Cartificate & 01949 NELAP Certificate # E87558
15 of 88
KAL

01/12/10



2609 North River RO3d, Port Allen, Loulslana 70767

1 (800) 401-4177 FAX {(215) 381-2998

INTERNATIONAL
ARS Sampla Dallvery Group:  ARS1-09-02989 Requedt or PO Number; 10-660
Client Sample ID:  MD21-10-5348 ARS Sample ID: ARS1-(4-02989-006
Sampie Collection Data? 11/23/09 Date Racelved: 11/25/09
Sample Matrix: Silica Raport Data! 12/23/09
Analysis Anatysis E Anatydls Moe BLe . Andlyis Analysic Analysis Anatyss TrackrjChem
Description Resuis Error+/-1n Qua Unkea Tost Method Dat/Time Tachpician Recovary
H-3 4457 434 254.853 202.403 99.309 pEVL ARS-QS4/EPA $06.0 | 12/18/09 07:12 als N/A
NOTES: Projact Cost Code MRBRO32TNBOO
Project Manager Review
Notes: American Redistion Sorvici, Iac. sxsumes no KabiRty for che use or atep of #ny snalytical racults other ian tha cost o the anelysiy Heal. Asproduction of this report in
ARLE BN A requanes the writhin consent Af tha Amaricit Radiadan Sevwoss, Inc,
LELAP Certificate# 01949 NELAP Certificate # EB7558
16 of 88
KAL

01/12/10



INTERNATIGNAL

2609 North River Road, Port Allen, Loulsiana 70767

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

ARS Sample Delivery Group: ARS1-09-02989 R t or PO Numd 10-660
Cllent $ampia ID: MD21-10-5349 ARS Sample 1D; AR51-09-02989-007
Sampla Collection Date: 11723709 Date Recelved: 11/25/09
Sampla Matrix:  Silica Rapart Data: 12/23/09
Analynic Analysis Analysiy MDE DL I Analvt Analysis Analysis Analysis Tracar/Cham
Dascription macuts [ Error+/-23 Qua units Test Hethod Date/Time Tachnician Recovary
H-3 2373946 454,674 199.526 97.897 pEVL ARS-054/EPA 946.0 ! 12/18/09 10:20 Bs N/A
NOT;S; Projaect Cost Code MRSRO3I2TNBOO
Project Manager Reviaw
Notuar Americon Radiation Strvicas, Inc. arsuvnas o Rabikity for the use ar incarpratotion of any analyticsl HSURE providad other than the cost of the sndiysls fael, Reproduction of this report in
dasy than RN} requies the eittor Consent of the Amarican Radiation Services, Jie
LELAP Certificates 01940 NELAP Certificate # E87558
17 of 88 KAL

01/12/10



~  INTERNATIONAL

2609 North River Road, Port Allan, Loulslana 70787

1 (800) 401-4277 FAX (225) 351-2995

ARS Eamipla Delivery Group:  ARS1-09-02989 Request or PO Number: 10-660
CHemt Sample 1D: MD21-10-5350 ARS Sample ID: ARS1-09-0298%-008
Sample Collection Dave:  11/23/09 Date Recelved: 11/25/09
Sampla Matrix:  Silica Raport Date: 12/23/08
Analyals Analyss Analyss HOC oLe ) Anslysis Anslysiy Analysis Anolysis Tracer/Chem
lon Resulty Srer+/-2g Qua Units Teet Method Date/Tima | Technician Racovery
H3 280,192 64,436 199,776 98.020 pijL ARS-054/EPA 906.0 | 12/18/09 13:28 BIS W/A
NOTES: Project Cost Code MRARO3IZTNBOO
Projact Managar Raview
Notes:  Aniericen Radfalion Sarvices, Inc. axxurmvas no isbility for the use or interpretation of any amitlydonl results peovided othar than the cost of the enalysis ise¥. Reproduction of ts regort in
lexs than fall requires the writtan of the Americon Radiation Services, Inc.
LELAP Certificate# 01949 NELAP Certificate # EB7558
18 of 88
KAL

01/12/10



INTERNATIONAL

2609 North Rivar Road, Port Allen, Louisiana 70767

1 (800) 401-4277 FAX (225) 391-2996

ARS Eampie Dallvery Group:  ARS1-09-02989 Request or PO Number: 10-650
Client Sample 10: MD21-10-5351 ARS Sample ID: ARS 1-09-02989-009
Sample Collaction Date:  11/23/09 Date Roceived: 11/25/09
Semple Matrix:  Silica Report Date: 12/23/09
Anntysis Analysis Analysis MDC DL ) Anakck ARzl Ansiyz Analysis Tracer/Cham
... Deacription Resufes Emor+/-25 Qusl Unhs TYast Hathod Date/Time Tachmcion Recovery |
H-3 377,569 66.476 193.683 97,444 pcit ARS-054/EPA DOS.0 12/18/0% 16:15 8)s N/A
NOTES: Project Cost Code MRBRUI2ZTNBOD
Project Manager Review
Notaxs Americwn Radistion Sarvices, Inc, assunes no Sabiity R he use or P of any by el pr other thap the comt of the analysis isa¥. Raproduction of this report in
lexs then Rl requires e wilten corvent of tha American Radiation Services, Int-
LELAP Certificate# 01949 NELAP Certificate # EB7558
19 of 88 L

01/12/10



INTERNATIONAL

2609 North River Road, Port Alien, Louisiana 70787

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

ARS Sample Dellvery Group:  ARS$1-09-02989 Request or PO Number: 10-660
Client Semple ID: MD21-10-5352 ARS Sampla ID: ARS1-09-02989-010
Sampile Collaction Dete:  11/23/09 Date Received: 11725709
Sample Matrix:  Sillca Raport Date: 12/23/0%
Analysis Anshz Analysis MDC oL Oual Analysls Analysis Analysis Anviyein Trocer/Chem
Dascription Raculka Bt 4/ 2 % Unls Test Mathod Daaie/Time Recovery
H-3 16597.417 443.023 202,313 99,265 P/l ARS-054/EPA 908.0 12/18/09 19:42 B5 N/A
NOTES: Projact Coat Code MREROS2TNBOO
Project Manager Review
Nobas: American Radialion Services, Ine. sssimes no Eabiety for the use or interpretation of any soalythoal results provided other dhan the cost of the analysis kseWf. Reproduction of this report in
laxs Myan Al requires th wiitten consant of the American RacNation Sarvicas, Inc.
LELAP Certificate# 01949 NELAP Cartificate # EB7558
2007 88 KAL

01/12/10




Page 1 of

Monday, November 23,2009 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-660
LOS ALAMOS REQUEST NUMBER: 10-660
NATIONAL LABORATORY
ATTN: Danny Coleman TURNARQUND/REPORT DUE: 11/28/2009

American Radiation Services - Primary TURNARQUND REQ'D: 5

1726 Wooddale Court

Baton Rouga, LA 70808

LAB REQUEST COMMENTS:
SAMPLE D CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-10-5343 1 SHICAGELTUBE H3 None GAS
MD21-10-5350 1 SILICAGEL TUBE H3 None GAS
MD21-10-5347 1 SILICAGEL TUBE H3 None GAS
MD21-10-5352 1 SILICAGEL TUBE H3 Nong GAS
MD21-10-5349 1 SILICAGEL TUBE H3 None GAS
MD21-10-5345 1 SILICAGEL TUBE H3 _ None ) GAS
MD21-10-5348 1 SILICAGEL TUBE H3 None GAS
MD21-10-5344 1 SILICAGEL TUBE H3 None GAS
MD21-10-5348 1 SILICAGELTUBE H3 None GAS
MD21-10-5351 1 SILICA GELTL_IBE H3 None GAS

Date Time Recelved By: Date Time
[([23try (100 y :
rinted Name nature

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

Printed Nama Signature

5of 88
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r 2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 e Fax (225)381-2996
- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National
Laboratory

Request Number:

10-660




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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request Number: 10-660

Original COC

20f88
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Page 1 of

Monday, November 23, 2009 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-660
LOS ALAMOS REQUESTNUMBER: 10-660
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROQUND/REPQRT DUE: 11/28/2009

American Radiation Services - Primary TURNAROUND REQ'D: 5

1726 Weoddale Court

Baton Rouge, LA70808

LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-10-5343 1 SILICAGELTUBE H3 None GAS
MD21-10-5350 1 SILICA GEL TUBE H3 None GAS
MD21-10-5347 1 SILICAGEL TUBE H3 None GAS
MD21-10-5352 1 SILICAGEL TUBE H3 None GAS
MD21-10-5349 1 SILICAGEL TUBE H3 None GAS
MD21-10-5345 1 SILICAGEL TUBE H3 Nons ) GAS
MD21-10-5348 1 SILICAGEL TUBE H3 None GAS
MD21-10-5344 1 SILICAGELTUBE H3 None GAS
MD21-10-5346 1 SILICA GEL TUBE H3 None GAS
MD21-106351 1 SILICA GELTL_JBE H3 None GAS

Date Time Recelved By: Date Time
(23l (fes w4 260G (03D
rinted Name nature

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

Printed Name Signature
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o 2609 North River Road « Port Allan, Louisiana 70767
1(800) 4014277 « Fax (225) 381-2996

INTERNATIONAL

December 23, 2009
LANL
Keith Greene

Drop Point MS H865
Los Alamos, NM 87545

Request Number: 10-660

LANL Sample ID: MD21-10-5343; MD21-10-5350; MD21-10-5347; MD21-10-5352; MD21-10-5349; MD21-10-
5345; MD21-10-5348; MD21-10-5344; MD21-10-5346; MD21-10-5351

Dear Mr. Greene;

On November 25, 2009 ARS International received ten (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,

LaborEgry Management

ARS International

7 of 88



ot 2609 North River Road « Port Allen, L.ouisiana 70767

1 (800) 401-4277 o Fax (225) 384-2996

INTERNATIONAL
COVER PAGE

18980SOWO0-88
Statement of Work for Analytical Laboratories

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Subcontract (LANL Agreement Number) 126310041

LANL . .
Number PROJECTSAMPLE | g o s,
10-660 MD21-10-5343 ARS1-09-02989-001
10-660 MD21-10-5350 ARS1-09-02989-002
10-660 MD21-10-5347 ARS]-09-02989-003
10-660 MD21-10-5352 ARS1-09-02989-004
10-660 MD21-10-5349 ARS1-09-02989-005
10-660 MD?21-10-5345 ARS1-09-02989-006
10-660 MD21-10-5348 ARS1-09-02989-007
10-660 MD21-10-5344 ARS1-09-02989-008
10-660 MD21-10-5346 ARS1-09-02989-009
10-660 MD21-10-5351 ARS1-09-02989-010

ANALYTICAL METHODS

Tritium analyses were performed using EPA 906.0.

ANALYTICAL RESULTS
The result data that are flagged with “U” indicate that the activity is below the MDC.

8of 88




2609 North River Road « Port Allen, Louislana 70767

1 (800) 4014277 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 emadil, 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."

ﬁ,@ Laboratory Management, ARS International [1-18-0%
Signature) ™" Title Date
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2609 North River Road e Port Allen, Louisiana 70767
1(800)401-4277 & Fax (225) 381-2996

INTERNATIONAL

American Radiation Services
Analytical Reports

for
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Tritium
by
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INTERNATIONAL

2609 North River Road, Port Allen, Loulsiana 70767

1 (800) 301-4277 FAX {225) 381-2996

ARS Sample Deolivery Group: ARS1-09-029a9 Requast or PO Number: 10-660
Cllent Sample 1D; MD21-10-5343 ARS Sample ID; ARS1-05-02989-001
Sample Collection Date: 11/23/009 Date Recalved: 11/25/09
Sample Matrix:  Silica Report Data: 12/23/09
Analyzly Analysis Analysic HOC oLe Qual Analysis Analysls Analysis AnBlysis Tracer/Chem
Dascription Results Erroe +/- 24 : a Units Test Method Date/Time Tachnician Recovery
H-3 37458.455 1972.277 198.697 97.491 pclL ARS~D54/EPA 906.0 12/17/09 15:29 B85 N/A
NOTES: Project Cost Coda MRBROI2ZTNROD
i
Project Manager Review
Nobes: American Radiation Services, Inc, assumes no tabdity for the Lise ov P jon of any frticel resls provided other than tha cost of the analysis itseX. Reproduction of this report in

fess than fuf requirs the written consent of the American Radiation Services, Inc.
LELAP Certificate# D1949

NELAP Certificate # EB7558

110f88




INTERNATIONAL

2609 North River Road, Pert Allen, Louisiana 70767

1 (800) 401-4277 FAX (225) 391-2996

ARS Sample Delivery Group:  ARS1-09-02989 Raguest or PO Numb 10-660
Cllent Sample ID: MD21-10-5344 ARS Sample ID; ARS1-09-02989-002
Sample Collection Date:  11/23/09 Date Recelved: 11/25/09
Sample Matrix:  Silica Report Date; 12/23/09
Anakysls Analysia Analyss MOC oLe qual Analysis Analysis Analysis Analysis Tracer/Cham 1
tiption Remuly | Ermon+/-23 Unis Test Mathod Darg/Tima Techniclan RECOETY. ...
-3 11968.684 641.512 159,465 97,867 pLifL ARS-0S4/EPA 906.0 | 12/17/0% 18:38 BYS N/A

NOTES: Project Cost Cade MRER032TNEOO

4N

Project Manager Review

Notwsr  American Radiabion Sevvices, loc. assumas no RsbdRy for s Usa or intarpratalian of &y Snalyticnl resuls provided otiver than the cost of the analysls Jtsel. Reprodoctian of this report in
lexs then full requires the written consent of the American Radiation Serviced, Ine,

LELAP Certificate# 01949

NELAP Cerlificate # EB7558
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-~ INTERNATIONAL

1609 North River Road, Port Allen, Louisiana 70787

1 (800) 401-4277 FAX (228) 381-2995

ARS Sample Delivary Group:  ARS1-09-02939 Request or PO Mumber: 10-660
Cllent Sample ID: MD21-10-5345 ARS Sample ID: ARS1-09-02989-003
sample Collection Date:  11/23/09 Date Recelved: 11/25/09
Sampla Matrix; Sllica Raport Data: 12/23/09
D::wlms Analysis Analysls Mo bLC Qual Analyzic Analysis ); Analysis Aml\‘ull Tracer/Chem
escription Regults Ervoe +/- 2% Units Tast Mathod ; Datg/Time ‘Tachniclan Recovery
H-3 13867.399 740.527 200.626 98,437 pCi/L ARS-054/EPA 906.0 | 12/17/09 2146 815 N/A

NOTES: Project Cost Code MRBRO3ZTNBOO

N

Pmject Manager Review

Notws: American Radiation Services, Inc. 43TWmes no IGHTY for the use or intirpretation of any snalytical results provkied other than the cost of the analysiy ksclf. Reproduction of d¥s report in
fess than Witl requuras the writtest conwent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # EB7558
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INTERNATIONAL

2609 North River Road, Port Allen, Loulslana 70767

1 (800) 401-4277 FAX (225) 391-2996

ARS Sample Dallvery Group:  ARS1-09-02989 Request or PO Numbar: 10-660
Cliont $8ample 1ID:  MD21-10-5346 ARS Sample ID: ARS1-09-02089-004
Sample Collaction Date:  11/23/09 Date Recelved: 11/25/09
Sample Matrix:  Silica Raport Date! 12/23/09
D::ﬂl:vlis Analyals Analysis WD pLe ual Analysis Analysis Analysis Analysis Traces/Cham
iption Results Ertur +/-23 Anits Tt Method Dats/Time Technlcian Racovery = |
H-3 13569.889 725.081 201,276 98.756 pCy/L ARS-054/EPA 906.0 12718709 00:55 BIS N/A

NOTES: Project Cost Code MRERO32TNBOO

N

Projact Manager Review

Notasy American Radietion Services, Inc. astumes no Ksbilty for the use or intirpretation of By Snalytc rasults provided other than the cost of the analysis ltself. Reproduction of this report in
osx than AW requires thé written corsent of tre American Radidtion Services, Int.

LELAP Cartifichte# 01949

NELAP Certificate # EB7558
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2609 Morth River Rond, Port Allen, Lovisiana 70767

INTERNATIONAL

1 (800) 401-4277 FAX [225) 3B1-1996

ARS Sample Dellvery Group: ARS1-09-02989 Requeast or PO Number: 10-660
Client Sample 1D: MD21-10-5347 ARS Sample 1D: ARS1-09-02989-005
Sample Collection Date; 11/23/09 Date Recelved: 11/25/09
Sample Matrix: Silica Report Date: 12/23/09
Analyss Anabysls Analysls Moe BLC Qual Anniysis Analysis Analysls Anafysis Tracar/Cham
Description Rasults Error4/- 2§ Units Test Mathod Date/Timu Technician Resovary
H-3 56420.264 2963.481 201,056 98.548 pCiL ARS-O54/EPA 906.0 12/18/02 04:04 &8s NfA

NOTES: Project Cost Code MRBRO3I2TNBOC

N

Project Manager Review

Service, I,

NELAP Certificate # EB7558

Notes: American Radiation Sesvicas, Inc. ssumes no KabRity fer the wse or ibirpvetation of any analyticel resolts provided otfrer than the cust of tha analysit itself. Reproduction of thit report in
hets than Al racusnes the written of the it

LELAP Certificate# 01949
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2609 North River Road, Port Allen, Loulgiana 70767

1 (80D) 401-4277 FAX (125) 381-2996

INTERNATIONAL
ARS Sample Delivery Group:  ARS1-09-02989 Request or PO Number: 10-660
Client Sample ID: MD21-10-5348 ARS Sample ID; ARS1-09-02589-006
Sample Collection Data: 11/23/0% Date Rucelved: 11/25/09
Sample Matrin: Silica Report Date: 12/23/09
Anatysis Analysis Analysis MDC pLe . Anshysin Analyzie Anslysis Anatysis Trager/Chem

Qeaceiption Resulty Error +/- 28 Qua Units Tast Method Date/Time Tachnician Recavery
H-3 4487 434 254.853 202.403 99.309 palfL ARS-054/EPA 506.0 12/18/08 07:12 a1s N/A

NOTES: Project Cost Code MRERD32TNBOO

N

Project Manager Review

Notax: Amtrican Radistion Services, Jnc, axsumes no Kabliity for the use or interpredation oF any analytcal retufts proviowd ather than the cost of the analysis jiseil. Reproduction of thiy repart in
M3t than MK ricusiras the written consant of the Amarican Radiatian Services, Inc.

LELAP Certificate# 01549

MELAP Certificate # E§7558
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INTERNATIONAL

2609 North River Road, Port Allan, Louislana 70767

1 (800) 401-4277 FAX (22%) 381-2996

ARS Sample Dalivery Group: ARS1-09-02989 Requast or PO Numbar: 10-660
Chiant Sample ID:  MD21-10-5349 ARS Sample ID: ARS1-09-02989-007
Sample Collection Date: 11/23/09 Date Recelved: 11/25/09
Sampla Matrix: Silica Raport Date: 12/23/09
Analysis Anatysis Analysia J bic quar|  Analyes Analysia T Analysis Anatysls Tracer/Chem
Description Rigulty Emor 4/ 249 Units Test Hethod Date/Time Tachnician Recovary
H-3 8373.946 454.674 199.526 97.897 pC/L ARS-054/EPA 906.0 | 12/18/09 10:20 BIS R/A

NOTES: Project Cost Code MRSRO32TNRBOO

m/

Project Manager Raviaw

Motes: Americon Radiation Servicas, inc, sssumes no lisbiity for the use or inmp
lox3 than Adl requires the writuon consant of the American Radiation Sarvicas, Ine.

LELAP Certificate# (1949

af any

vtical results providad other than the cast of the analysls itself, Reproduction of this report in

NELAF Cartificate # EB7558
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INTERNATIONAL

2609 North River Road, Port Allen, Loulsiana 70767

1 (800) 403-4277 FAX (225) 351-2996

ARS sample Delivery Group:  ARS1-09-02989 Request or PO Number: 10-660
Cllent Sample ID:  MD21-10-5350 ARS Sample 1D: ARS1-09-02989-008
Sample Collection Date:  11/23/09 Date Recelved: 11/25/08
sample Matrix: Silica Report Date: 12/23/09
D:::ﬂmu Analysis Annlysis HOC oL Quat Anslysis Analysis Analysis Annlysis Trocer/Chem
ption Results Ermorv/-2 3 Units Test Method Dats/Tome Tachnician Recovary
H-3 280.192 64,436 199,776 98,020 pryL ARS-DS4/EPA 906.0 | 12/18/09 13:28 BJS N/A

NOTES: Project Cost Code MRERO32TNBOO

PN

Project Manager Review

Noutws: American Radiation Services, Inc. aesumes no Babiity for the use or interpretation of any analytical results provided other than the cost of the analysis ise¥f. Reproduction of this repart in
fe53 than full requives the witten consent of the American Radiation Services, Inc

LELAP Certificate# 01949

NELAP Certificate # EQ7558
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- INTERNATIORNAL

2609 North River Road, Port Allen, Loulgiana 70767

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

ARS Sample Delivery Group: ARS1-09-02989 Request or PO Number: 10-660
Client Sample JD: MD21-10-5351 ARS Sample ID: ARS1-09-02989-009
Sample Collection Date: 11/23/09 Date Recelved: 11/25/09
Sample Matrlx:  Sllica Report Date: 12/23/09
Allll‘wll Analysia Anatysh MDE bLe Qual Analsk Analysls Ansiysis Analysh Trocer/Chem
Description Results Error4/-2 Linits Test Methad Date/Tima T Recovery
H-3 3177.569 66.476 198.58) 97,484 pCWL ARS-D54/EPA 906.0 12/18/0% 16:35 B)S N/A

NOTES: Project Cost Code MRBRO32TNBOO

Y

Project Manager Review

Notas:  American Radiation Services, Inc, apswmes no liability for tha use or intargretation of soy anslybical results provided other than the cost of the snalysix itself. Raproduction of thia report in
iess than il reqeires the writtan consent of ihe American Radiation Services, Inc

LELAP Cerdficate# D1949

NELAP Certificate # EB7558

19 of 88




INTERNATIONAL

ARS Sample Dalivary Group:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-09-02989

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

Request or PO Number: 10-660
Client Sample ID; MD21-10-5352 ARS Sample ID: ARS1-09-02989-010
Sample Collaction Date: 11/23/05 Dabe Raceived: 11/25/09
Sample Matrix:  Sillca Report Date: 12/23/09
Analysis Analysic Analysis MO e Qust AMI:{'I. Analysis Analysis Anwlysis Tracer/Cham
Description Ragutts Emw +/-25 Units Test Mathad Date/Time Tachnician Recovary
H-3 16597.417 883.023 202,313 99.265 pCVL ARS-054/EPA 906.0 12/18/09 19:42 B)S WA

NOTES: Project Cost Code MRBRO3I2TNBOO

o

PFroject Manager Review

Nolex: doas, Inc.
(es5 than N reqQuUIres the written of the

Sarvices, Inc.

LELAP Certificate# 01949

NELAP Cartificate # ES7558

N0 Kabikty for the use or intirpretation of &ny snalytical resuity provided other than the cost of the analyxic itself, Reproductiea of this report i
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Laboratory Control Sample Evaluation

2809 Rorth River Road, Port Allen, Loulsiana 70767

INTERNATIONAL

QC Results Report

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

Sampla Dellvery Group: ARS1-09-029589

Date Recnived: 11/25/2009

Lcs
Anslysis Qc Analysls Cxpucted Rapart Anslysis Anslysis Anstysis Parcant
Botch Type | APV | e |SPVI(E) MOC vilve | ™| unies Tast Hetnod Deta/Time Yechnicln | Recovery (%) ““’“""l
ARS1-R05-05187 | LCS H3 1545232 | 110.267 | 198.736 | 1230.87 pCVL | ARS-054/EPA506.0 |  12/16/09 9:56 ws 126 50%-150%
Blank Evaluation
Analysiz Qc Analysis E: Raport Analysis Anatysis Analysis
Barch Type | A | pasune | SU10m) ([ HDC valus | O™ uniee Tast Mathad Date/Tima Techrician
ARS1-805-05187 | MBL H3 149,516 | 189909 | 197.339 HA u | poin | ARs-054/EPA906.0 | 12/16/09 9:56 BIS
RER Duplicate Evaluation
HER
Analysls Qc Analys|s Analysis Analysia Analysls Analysin
Barch Typs | Desoription | BesuR1 | CSUL(1s) | Result2 |C5U1(16)| Qual| T Tast Muthod Omta/Tima Tachnickn ER | AcoapianceR
ARS1-B09-05187 | DUP H3 1545.232 | 110.267 | 1387,531 | 103578 pcyL | ARS-054/€PA 906.0 |  12/16/00 9:56 BIS 0.74 <1
DER Duplicate Evaluation
DER
Analysiy Qc Analysis Anatysie Aralyslw Anstysis Analysis
Bateh Type | Dascription Rusult 1 | €5U3(1e) | Basud [C5U X (1s)] Quar| "1 Teot Muthad Dt/ Time Techaician DER AccaptanceR
ARS1-B09-05187 | DUP H3 1545,232 | 110.267 | 1387,531 | 103,578 pC/L | ARS-054/EPA 906.0 |  12/16/09 9:56 BIS 2.08 <3
N
Project Manager Review

Notes: Amarican Radintion Services, Inc. assumas no lability for the use or interpretation of any analytical resulty provided other than the

cost of the anatysis fiself. Reproduction of this report in lesk than full requines the written consent of ARS International.

LELAP Certificate® 01949

NELAP Certificate # E47558
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2609 North River Road e Port Allen, Lonisiana 70767
1 (800) 401-4277 e Fax (225)381-2996

ARS

IN TERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Tritium
by
Low Level Liquid
Scintillation Counting

Samples
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American Radiation Services Calculation Verification Printed 12/21/2009 8:50 AM
Baton Rouge Laboratory Page 1 of 1

ARS-054

_Value B - " Excel
1545.232063

400

ey O

Tpur_neéay Ingrowth Factor T, 025000

Batch Id ntlﬂcrs-dnd Oter Rclated Informatmn

I Aliquot Unlts L n

Fraction N/A QC Sample

e s

Cllent Proﬂle

Instr Flle Name

; . Instr keV |

!0 Variables Intaet Test Version/Date ! 1.0 --11/18/2005

! £ m- Rl T T A = AL T TR RN et 1 A UL e LY T TR PR k] i - Iy
]

pn

Reviewed by: Date: f ZJZ 3" ﬂ 24 of 88




American Radiation Services Calculation Verification Printed 12/21/2009 8:51 AM
Baton Rouge Laboratory Page 1 of 1

0.000000

0.052280 0.052280

TV AL

0 725173 0.725173

— ] . Instr kaV
Variables Intact Test ] Vergion/Date 1.0 -- 11/1B/2005

s W el e e N Y narihe |

Reviewed by: Date: ! Z ..,2-_3 “5‘7 250f88




Amaerican Radliation Services Calculation Verification Printed 12/21/2009 8:51 AM
Baton Rouge Laboratory Pagalofl

Procedurc

Vanable_

FRRA

0.052280 ) 0.052280

0734371 P 0734371

0.000000

L : Instr keV
Varlnble_s Intact Test oK i Varsion/Date 1.0 --}}/18/2005

:07\) /223~ 9’1 26 of 88

Raviewad by: Date:




American Radi{ation Services Calculation Verification
Baton Rouge Laboratory

Printed 12/21/200% 8:51 AM
Page 1 of 1

Procedure

VarlablL

e s R e

Excel

37458.455098

e e

0.052280

0.729352

0% Variables Intact Test

n & - atie b

Instr keV

Rl Sk

Keith Gneene

Version/Date

1.0 -~ 11/18/2005

Reviewed by:

Date: _Lg_;zi a’n‘ 27 of 88




Amaerican Radlation Services Calculation Verification Printed 12/21/2009 8:51 AM
Baten Rouge Laboratory Pagalofl

BKG Count Rate

ke b .
Instrument Efficiency

Dilutlon Factor

%wm Muﬁf&i‘
DEcay In rowl:h Factor

Aliquot Units P o AR51'509-0517'

Analysis Code LSC-A-001

G A A
) ] L ! Instr keV
Variables Intact Test : Version/Date . 1.0-- 11/18/2005

ERR e - = o .z . e

Reviewed by: ‘ Date: / Z B‘Oc\ 28 of 88



American Radiation Services Calculation Verification Printed 12/21/2009 8:52 AM
Baton Rouge Laboratory Page 10f 2

Ml =21 by e gL 1

ARS'054 : Isotopu

E— S — i e 1 e

Calculated Values Excel
13857.398612
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American Radiation Services, Inc.
Baton Rouge Laboratory

Analysis Batch Report

Printed: 127142009 11:59 AM

Page 10f 2
&\am AnalysisBatchID  ARS1-B09-05187
4 (NTERNATIONAL Method |ARS-054 | Analysis | LSC-A-001 m Metrix | SI 5
Description  TRITIUM IN WATER i
" ABatch Sampie ID Type | BindIsol | BiindIsoz | Biind Iso3 T _
ARS1-B09-05187-01 LCS B-08764 W
ARS1-B0S-05187-02 | LCSD | 8-08765 i ) e o :
ARS1-B09-05187-03 SDG /m Run Qient ID { Isotope Group | Lab Deadline
ARS1-B0S-05187-04 ARS1-09-02987 oo 1 | MD54-10-748 STD 12/21/09
ARS1-B09-05187-05 ARS1-09-02987 002 1| MD54-10-749 SO 12/21/0% |
ARS1-B09-05187-06 ARS1-09-02987 003 1 | MD54-10-808 S0 12/21/09
ARS 1-B09-05187-07 ARS1-05-02987 004 11 MD54-10-817 81D 12/21/09
ARS1-B09-05187-08 ARS1-09-02989 001 1| MD21-10-5343 STD 12/22/0%
ARS1-B09-05187-09 ARS1-09-02989 002 1 { MD21-10-5344 STD 12/22/09
ARS1-B09-05187-10 ARS1-09-02989 003 1 | MD21-10-5345 STD 12/22/09
ARS1-B09-05187-11 ARS1-09-02989 004 1 | MD21-10-5346 STD 12/22/03
AR51-B09-05187-12 TRG ARS1-09-02989 005 1 | MD21-10-5347 STD 12/22/05 |5
ARS1-B09-05187-13 TRG ARS1-09-02989 006 1 | MD21-10-5348 ) 12/22/09
ARS1-B09-05187-14 TRG ARS1-09-02989 007 1 | ™MD21-10-5349 5TD 12/22/09 [
ARS1-B09-05187-15 TRG ARS1-09-02989 008 1 | MD21-10-5350 .S 12/22/09
ARS1-B09-05187-16 TRG M i ARS1-09-02989 009 1 | MD21-10-5351 .S 12/22/09
ARS1-B09-05187-17 TRG Bl sapiaBitolls  ARS1-09-02989 010 1 MD21-10-5352 STD 12/22/08
MESUEI  ERNEER AR RN pwNERD  gaABENR  WORINNIN AR
40959 40969 40961 40962 40963 40964 40965 — 30966
0502987 S R0R 05T — 50298700312 — 502067 00% 12 — G oRs 00T — 50298000212 | 090296500312 09-02989-00%12
WRAD __ WRAD "~ WRAD - wWRAD WRAD WRAD WRAD
MENEEND  geeDE GMAREE O RENRRER  pHERAM mENRDLN
40967 40968 40969 40970 nl.lm.clolﬂlu.lll 40972
S OIRe005 17 (5 02080-00617 090208000/ 12 — (9-02080-008-12 —500560-00012  05-02089-010-12
WRAD WRAD WRAD WRAD ___WRAD WRAD

l\l.ll'l.l‘lll‘l.




American Radiation Services
Baton Rouge Labovatory

»wuan..mu:._..nuu | SoG  _Fraction;

ot sbrdrty ‘| - Pt

_).Dm 1-B03-051 muncu

/ARG1-BOS-05187-03 ;
{ans1-09-02987 “001

{ARS1-09- 02987 nan

Dwmu maﬁnﬂmnmu om

-ARS1-B05-05187- um

_ARS1-809-05187-10
"ARS1-B09-D5187-11

hﬂmu w_uu-um..—mu 12 —hxm»-Oo -02989 | Sm
.h_ﬂmunms mwmu 13 ! ARS1-05-02989 ; 06

e e e — e e ] | v L

ARS1-809-05187-14 ARS1-0S-D2989 007

‘ARS1-BO9-DS1E/-15 _ARS1-09-02985 008

_Pw.m.— mowuemumq 16 nzMn 05-02989 009

,bwm.qp w.um Dmuwu -17 ARS1-08-02583 zuuo

xxmw-am.nwm.mo
ARS1-09-02989
A51-09-02989

nw.m:nw_v

MD54-10-748
MDS54-10-749
_MD54-10-808
‘MO54-10-817
MD21-10-5343
MD21-10-5344
MD21-10-5245
MD21-10-5346 _
MD21-10-5347
MD21-10-5348
MDZ21-10-534%
,MD21-10-5350 |
‘D21~ H?mumu

'MD21-10-5352

Batch Result Verification Report

Run Tsotope’ ACT . TPU Teuls
djH-3 . 1545.232063 :o nmﬁuum 110. mmmmmumm
1iH-3 | 1367.531164 2030121407 103.5776226'
1,43 U 14575156645  119.651356° 61.06701835
L.H-3 2762.722B61 160.90925%4 169.9092594

. 121167671 8522528314 6524526314
" 4695.218892. 2665139245 266.5135245
_ 5311994221 713707472 713707472
37458.45509 1972277404, 1372.277404
11968.68373 641.5120355  641.5120355,
13867.39851, 740.5268535  740.5268535

4. 13569.88521  725.0606267  725.0806287
5642026391  2963.4812  2963.9812]
4487.434288] 154.8527649
8373.945914;  454.674398
280,3913612( 64.43590807  64.43590807}
377.5691819] 66.47646776  66.47646776
16597417421 883.0229562 E83 SsmmL

TPUZS
216.1235823

| 205.0121407

119.691356
333.0221485
1278.80755
5223672521

'139.8866645

3865.663713

1257.36359
1451.432613
1421.158032
5608.423152.

| '499.5134193"

891.1618202-
126.2543798
130. uwwmumm

1730.724994°

Printed 12/21/2009 8:53 AM

Page 1 of 5
s-nwb " ‘.n..u,.y mm_.u"m‘ . r . ..u.c,N. i bnn_..._m‘mnuu.d_._:_»n
1987356941, 75.05157077 75.05157077 147.1010787 |pCi
199. m.Nua...m. 8 05263405/ 144 .911621273.93450064 144.9116212 pCi
197.3391978; 96.82448302! 118.7067802 60. umamwwuu 118.7067802 nn_

211.435584 H

198. umuwuua
199.4646098
200.6255308]
201.2764487
201.0563107

202.4027364

199, mumm~w

199.7761379

198,6834105

202.3131875

' 98.51589721. €5, uhmuwcom 65.74616006 1238624737

Q8669572 u.wm 3935236 | pli

114, 7558665: umo Nu.nuumu -156. Mwa~umw 106. qumw_.m ipCi

103, u;_umumu. 8948669572

| 103.3859997 103.51 _bmwu 103.8110962 |203.4697486 pCl

i
97.49080123] _234,245323:234.245323 _+459.120833 :pC

97.B6731647 141 46700391141, amqonuw 1 277.2753276 | pCi

98.43695184; 150 oum_uwu.u 150.5260572 295 . 195.8150721 | pCi ..

98.756295281 149, mum.mwmu_ 149.8366521 _Nmu Uumuuh oLl

98,6482B455 2886, vuvvmm

B6. 131722 mmo.mwauum_. iplh

3 [ Sty g L5l

99308908361 99.55866503} 99, 55866583 195.134985 pCi

97.85720354; 122.763541,122.763541 240, 6165404 pCi

98.02016772| 62. q&mwmaum“mn uémumm_u.m 122.982862 .vQ

97 #waOM—DE 53.47821944163.47821944 124, 4173104 : pa

99, thwu._.lﬁ 163. ﬂawuwu 163.743237 ,320. mumuahm ipCi
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American Radiation Services
Baton Rouge Laboratory

tu-.ﬂ:nu:._v_ (+]
1ARS51-B09-05187-01

:ARS1- mou.amu.mu 0z

;ARS1-B09-05167-03
1ARS1-809-051E7-04
1ARS1-805-05187-05
,ARS1-B09-05187-05
ARS1-B09-05187-07
.ARS1-B09-05167-08

|ARS1-B09-05187-09 :

r»wﬂ -B09-05187-10

IARS1-B09-05167-11
;ARS1-BDS-05187-12
|ARS1-B05-05187-13
|ARS1-E09-05167-14
|ARS1-B05-D5137-15
ARS1-809-05187-15 |

-ARS{-B09-05187-17

- ARS1-03-02967 (001

progttiosineso Seot Sudeionly

-ARS1-09-02967 ;002
“ARS1-05-02967 1003
-ARE1-09-02987 |G04

. ARS1-09-02969 1001 _
ARS1-03-029B% [002
:ARS1-09-02989 [003
JARS1-09-02983 [004
JARS1-09-03989 1005

{ARSL- avo.nmm.m

l-l,

ol Ll A L Y o e

-

e

e

i

Batch Result Verification Report

o-.!n..uo..n.._ .-Bu ﬂ.._n....-z.mn_uqoi q.douwunuo:a-«

©.053631111
0.059888689
0.032222222
0.087277778
0.250555556,

O 1285

0. oaammmmmu

0.128]

0.216555556]

gt

0. 3 wmvu.wnum

-

180, o ,_unmmuwuum
180 0.028833323,
_.mn. 0.028813233;

»wa_ Q. anmmuuuuu_
180" O. uu@mmuuuu*
180; 0.028833333

180 0.028833333)

180, O. cwwmuuuuu

Trnl

, BKG_CountMIns ; i m_11

180] 0. 028833333;
180] 0.028833333 _
.180| 0.028833333;
160} 0.028833333"

__1B0} 0.028833333,
160] 0. 128833333

'180{ 0.028833333

B

180] 0.3615{ 5.048,
180] 0,361, 5.

_ 180/ 03666} 5.013
180] 93411
186/ 0,311
180} 0.31

180] 0.3431 5.038
180 03566 5.087
180j 0.36132" 5.072

:a._ 0.3636. 5.047

a0}

Printed 127212009 8:53 AM
Page 2 of 5

1342142009

LIQ m-!.._nno._vn.o “Mig vE-.z_ona:nDnuu

12162008

‘BP_DL

_N._‘N:uo.uw

124214, 2003,

11/19/2009.

1 r..:.h_uacm.m
1171972009}

117192009}

13/23/2009]

117232009,

11/23/20091

1142342008}
1 5&83"
11/23/2009]

11232008}
13/23/2008)

112372009}

32/16/200%

T12/16/2009)

12/17/2008
Az/ar/2009

12/1772009

11/23/2009i
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American Radiation Services
Baton Rougs Laboratory

ABatchSampiell SDG . Fraction: BP_MDA Sb_val cnm CF GrossCountRate | BKGCountRate  NeiCountfiate
5.19:
S9!

5.3

ARS1-BO9-(5187-03

ARS1-BOS-05187-02
ARS1-B(9-05187-03
ANS1-BO9-05187-04 ARSI1-09-02967 QOL

ARS1-BOY- .umﬂm_q -05 ARS1-09- 02987 002

ARS1-B09- Om_mu -06 ARS1-09-02987 003

ARS]- @ownom—wu.nu {ARS1-08-02967 004

ARS1-B0S-D5187-08 |ARS1-03-02989 001

ARS1-B09-05187-09 .ARS1-09-0298% 002

ARS1- wcm-nw_.mq.uua “ARS1- 09- ammww ‘003

bﬂmp..wu?om_.mu.._.u ”

ARS1-B09-05187-14 |
ARS1-B9-05187-15 [ARS1-05-02989

ARS1-B09-05187-16 |ARS1-D9-0298

Pt Lo it e

ARS1-809-05187-17 [ARS1-09-02989

L]

jrosalee

L LN

Batch Result Verification Report

11, am
n_u,qm:

58
nm TJ1

46. u_,

23. nu.
7.32°
156.97
53, m
60,84
53.47
23112
23.04!
38.98"
6.32.
8.72;
71.24-

P05

_P-50-5-5

L P-50-5-6

P-50-5-7

.P-50-5-8

;P-50-5-9

_P-50-5-10
P-50-5-11
‘P-50-5-12
:P-50-5-13
«P-50-5-14
1P-50-5-15
{P-50-5-16
(P-50-5-17

_ P-S0-5-18

Printed 12/21/2009 8:53 AM
Page3of 5
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American Radiation Services Batch Result Verification Report Peinted 1272172009 8:53 &AM
Baton Rouge Laboratory Page 4 of 8

$DE  Fraction TracerknownACT | Trscerfsotope | TracerfefDate . TracerRefACT | TracerKnown  Haifiifel. HaHlfe2| Haifite3] TPUF_17 TPUF_2| TPUE_; ,DeltaT2

| ARG1-B09-0S1B7-01 . } N 4499.5 _0.06133! :
(ARS1-B09.05187-02 . ) o | 44998 " p.pai3y _

|ARS1-B09-05187-03 ) i iy o asssm 0.04133° ol 0
{ARS1-802-05187-04 ARS1-09-02967 001 | . 4439.8 0.04133: Ly e
{ARS1-B09-05187-05 ARS:-09-02987 {002 | . L 44998, 0,0a133 00z ) of a
ARS1-B09-05167-06 ARS1-05-02987 (003 e - . . #9998 0.04133" 0,02 : o A
[ARS1-B09-0S167-07 ARS5109:02987 004 . ' . L. M998 ,0ga33 002 0 - 0j 28, Eu:.,z..w.,
[ARS1-809-05187-08 ARS1-09-02589 i001 - . ; 4499.8, 0041331 002 2. o] 0: 24.14513889
[ARS1-B09-05187-09 ARS1-09-0Z983 (002 S . 94958 004333 om2] = O o O} 24.27838889
ARS1-809-05187-10 ARSL rnm.amwmm‘bmm . . 44958 00433 Tobz | g o 0] 24.2D655444
(ARS1-B05-05187-11 "ARS1-09-02989 1004 . . o ) #4933 004133, 002 _ o ol 0| 24.53819444

SARS1-05-02969 7005 M . : 4499.8 004133 002l 9 0025 ol 07 24.66944444

RS1-809-D5187-13 ,ARS1-09-02989 006 : - .. 1 44999 0.04133 0.02| o 0075, 0; o T s

RS1-B09- _oEmu -14  ARS1-09-02989 007 - 4499.49, 0.04133 002, 0 Q.02 0| o 22, uwum.mm.m_m
|ARS1-809-05187-15 . ARS1-05-02989 008 P . 4598, 0.0a133  0.03 0:  0.025 ol Dl 2506111111
[ARSL-809-05187-16 ARS1-09-02989 009 . .. 4598 Qo433 0.6 Lo 9028 2 . L 25808722
[ARS1-BOS-DS187-17 ARS1-09-02589 0iC o T sam9.4; _0.04133) 0.0z 0.025 o D_25.32083333,




American Radiation Services

Baton Rouge Laboratory

APatchSamplelly

_ARS1-B09-05187-01
ARS1-B09-05187-02
ARS}-B09-05167-03
.ARS1-B0S-05187-04
+ARS1-BOY-05187-05
1ARS1-B09-05187-06
{ARS]-B09-05187-07
{ARS1-BO9-05187-08
:ARS1-B03-05187-09
:ARS1-B09-05187-10
| ARS1-809-05187-11
|ARS1-B09-05187-12
:ARS1-B09-05187-13
{ARS1-B09-05187-14
1ARS1-809-05187-15
1ARS1-B09-05187-16
1ARS3-B09-05187-17

s06 ! Eraction Delta?i[DeltaT4; DeHtaT5 DeltaT6!  DF1
X 1
i N ”
ARS1-09-02967 001 - . 0995754657
ARS1-09-02987 (002 .1o 995734526
_ARS1-09-02987 003 ' 0.995714288

.%m.u 09-02989 002

H
it - A

ARS1-09-02699 003 ) o 996207424
ARS1-09-02989 004 B | 0.996227282'
ARS1-09-02889 1005 0.9952071a1
_ARS1-09-02989 (006 _ _ 1o.g96187107
|ARS1-09-02989 {007 : _  Tosseisr07y
| ARS1-09-02999 (008 " 0.99614704

1ARS1:09-02989 foog _

ARS1-09-02989 ;010

. 0.996107187

L

- 0.9961 27113

_v-uH DF3- nm..__. =..N

Batch Result Verification Report

“0.052279718

0.052275714

0. Omuquu_um_

0.0522737 18;

D n.mnwumﬂ._.w

0. Qmuuwowu.w

0052279718

©.052279718

0.052279718

0.052275718

B T o

$yser |

Q Ooaom_:ﬂu o ummNHDwmw

o. DnAOuwuuw 0.725172901

O 8.53@5 0.734371214;

! 0.685410769/LSC-A-001

0. onwwuomnm 0. mmﬁmu..aw_rmn -A-001

0.004009794* 0.721762833 L5C-A-00L

0. ogcmﬁwm 0. qMowmwn.Nw LSC-A-001

0.004036357 0.726545059 LSC-A-001

[ Bohuchualighing o=

0.004013009 D 722341679 L5C- b‘_un.—

0.004000033, 0.72000587E| {LSC-4-001

0.052279718; 0.004004412, 0.726794218,L5C-a-001
00522797181 0.003677774, 0715559343, LSC-A-001
0,052279718] 0.004035135¢ 0.726324252]L5C-A-001
0,052279718] 0,004030073: 0.725613094:15C-A-001
0.052279718 _|D 0040522381 0 729402751 LSC-A-001

9. Oaww.uwwum o. 715316262 LSC-A-D01

0.052279718

Printed 12/21/2009 8:53 AM

PageSof 5
le” UsertD  ModDate
_BSTEFFENS 12/21/3009]
_ BSTEFFENS ..,N__ﬁt.»ccm_
BSTEFFENS  12/21/2009}
. BSTEFFENS

12/21/2009"

{BSTEF 12/21/2008!

Wm._._mﬂmmzm 3 _.m__‘n:»oaw

mmﬂm_nmmzm _.u____N—._ﬁoaw

_BSTEFFENS 12/21/200%
BSTEFFENS 12/21/2009

BSTEFFENS Ebtuoam

__BSTEFFENS 12/21/2009,
_BSTEFFENS  12/21/2009:
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12/18/2009 10:44:02 PM QuantaSmart {(TM) - 2.03 - Sexiali# 061533 Page # 1
Protocol$# 50 - B-3 Normal Lvl 3.1lsa User: ARS

Assay Definition-

44 of 88

Assay Description:
H-3 Normal Level Assay

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\ARS\H~3 Normal Lwvl 3\20091216_1410

Raw Results Path: C:\Packard\Tricarb\Results\ARS\K-3 Normal Lvl 3\20091216 1410%20091216_1410.results
RTF File Name: C:\Packard\Tricarb\Results\ARS\H-3 Normal Lvl 3\20031216_1410\H-3 Results.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\ARS\H-3 Normal Lvl 3\20091216_ 1410\H-3 Results.csv
Assay File Name: C:\Packard\TriCarb\Assays\H-31 Normal Lvl 3.lsa

Count Conditions-

Nuclide: H-3 Normal
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2g5%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: UG STD H-2
Count Time {(min): 180.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: off
2 sigma % Terminator: On - Any Region

Regions LL UL 2S8igma % Terminator
A 2.0 18.6 0.50
B 0.0 2000.0 29.00
C 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Qff
Colored Samples: Off Heterogeneity Monitoxr: Off
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
Half Life-

Half Life Correction: Off
Regions Half Life Units Reference Date Reference Time
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A
B
C

3 Normal Lvl 3.lsa

Cycle 1 Results
Quench Curve Block Data

Date Acquired:
Date Modified:
UG STD H-3 in

tSIE/AEC
£33.53
406.26
306.93
237.55
174.55
131.14
97.13
62.75

05/05/2009
A

Count Efficiency (%)
42.76

35.99

29.10

22.83

16.30

11.32

7.31

3.54

-y —

User:

ARS
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Protocol$ 50

P# S#
S0 1
50 2
50 3
50 4
50 5
50 )
50 7
50 8
50 9
50 10
S0 11
50 12
50 13
50 14
S0 15
50 le
50 17
50 18

H~-3 Normal Lvl 3.lsza

SMPL,_ID
BACKGROUND
B09-05187-01
B09-05187-02
B09-05187-03
B09-05187-04
B09-05187-05
B09-05187-06
B09-05187-07
B09-05187-08
B09-05187-09
B09-05187-1¢
B09-05187-11
B09-05187-12
B0S-05187-13
B09-05187-14
B09-05187-15
B09-05187-16
B0S-05187-17

CPMA
5.19
11.45
10.78
5.80
i5.71
46.90
23.13
7.32
156.97
53.50
60.34
59.47
231.12
23.04
38.98
6.32
6.72
71.24

DPM1 tSIE
1l4.94 388.36
31.68 409.25
29.88 408.19
15.81 418.83
46.05 375.14

150.68 336.12
67.41 382,02
20.52 401.44

434.863 408.53

147.95 409.3¢6

168.87 406,85

165.22 406 .31

642.14 406.24
64.49 402.43

107.66 410.29
17.59 405.31
18.44 414.52

199.18 402.96

Eff Nucl In A Count Time

34.75
3g.15
36.10
36.66
34.11
31.12
34.31
35.686
36.12
36.186
36.03
36.00
35.99%9
35.73
36.21
35.93
36.43
35.77

l80.00
180.00
180.00
1l80.0090
180.0Q0
180.00
180.00
180.00
180.00
1806.00
i80.00
180.00
180.00
180.00
180.00
i80.00
l80.00
180.00

DATE
12/16/2009
12/16/2009
12/16/2009
12/16/2009
12/17/204a9
12/17/2009
12/17/2009
12/17/200%
12/17/2009
12/17/2009
12/17/2009
12/18/2009
12/18/2009
12/18/2009
12/18/2009
12/18/2009
12/18/2009
12/18/2009

TIME MESSAGES

2:16:06
5:22:59
8:32:20
11:41:43
2:51:06
6:00:28
9:09:52
12:19:12
3:28:34
6:37:55
9:46:15
12:54:55
4:04;01
7:12:00
10:20:16
1:27:36
4:34:42
7:41:36

BYYEEREUSIIREE IS

User:

ARS
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iD_31001_054 ;ABatch ABatchSamplelID ClientID Aliquotl ; AliquotUnitsl |IC_ID1 jAliquot2 _Fb_mn_co.n::mnmu IC_ID2 |UserID ModDate S
4197]ARS1-B09-05187 |ARS1-B0S-05187-01 5.048ig BSTEFFENS | 12/16/2009 09:56941
| 4198/ARS1-B09-05187 |ARS1-B09-05187-02 T T T m,_.cw,u.ﬂ ) BSTEFFENS | 12/16/2009 09:56:41
4199} ARS1-B09-05187 | ARS1-B09-05187-03 5.013{g BSTEFFENS | 12/16/2008 09:56:41
4200|ARS1-B09-05187 |ARS1-B09-05167-04 |MDS4-10-748 ] B 5.05g 40959|BSTEFFENS | 12/16/2009 09:56:41
4201]ARS1-B09-05187 |ARS1-B09-05187-05 |MD54-10-749 , " s.004lg 40960|BSTEFFENS | 12/16/2009 09:56:41
4202|ARS1-B09-05187 |ARS1-B0S-05187-06 |MD54-10-808 .:H.r 5.038lg 40961 |BSTEFFENS | 12/16/2009 09:56:41
4203]ARS1-B09-05187 | ARS1-B0S-05187-07 |MD54-10-817 ! - 5.087.g 40962|BSTEFFENS | 12/16/2009 09:56:41
| 4204|ARS1-B09-05187 |ARS1-B09-05187-08 |MD21-10-5343 o s.072lg 40963 BSTEFFENS | 12/16/2009 09:56:41 ]
4205]ARS1-B09-05187 | ARS1-B09-05187-09 |MD21-10-5344 T 5.0471g 40964 BSTEFFENS | 12/16/2009 09:56:41
4206|AR51-B09-05187 |ARS1-B09-05187-10 |MD21-10-5345 | 5.036|g 40965|BSTEFFENS | 12/16/2009 09:56:41
4207/ARS1-B09-05187 |ARS1-B09-05187-11 |MD21-10-5346 | | '5.024ig 40966|BSTEFFENS | 12/16/2009 09:56:41
4208|ARS1-B09-05187 |ARS1-B09-05187-12 |MD21-10-5347 ; 5.031lg 40967|BSTEFFENS | 12/16/2009 09:56:42
4209|ARS1-B09-05187 |ARS1-B0S-05187-13 |MD21-10-5348 5.034lg 40968|BSTEFFENS | 12/16/2009 09:56:42
4210/ ARS1-B09-05187 |ARS1-B09-05187-14 |MD21-10-5349 T T T saoselg 40969 BSTEFFENS | 12/16/2009 09:56:42
4211 ARS1-B09-05187 |ARS1-B09-05187-15 |MD21-10-5350 o 5.072|g 40970| BSTEFFENS | 12/16/2009 09:56:42
4212/ARS1-B09-05187 |ARS1-B09-05187-16 |MD21-10-5351 A s 40971{BSTEFFENS | 12/16/2009 09:56:42
4213|ARS1-BD9-05187 |ARS1-B09-05187-17 |MD21-10-5352 N 5.031|g 40972|BSTEFFENS | 12/16/2009 09:56:42
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample L.D. Batch Liquid Technician
Number Number Scintillation File Initials 3
Number _ . ;'-
131139 [ JA4E [Raq-0 Koty E?Q‘g 1519 Y |
! \L @Q*Q SN G { { , %
§ L leg-osagoq| | { i
{ | Reaosets-io| 4 R i
L 1§ leeeoseusa] | ! %
L L Rag-osasiz| L L i 1
L | Roq-osowiz| | L ’
L | lmsa-oxewsy || \ 3
L ! . Boa-dSewses) | N ¥ ‘
L L RBod-oSoLSHe | | L
L L R/ - ASLE~i7 L L ;
2 L Req-o8ougig L JL :%‘
N 2| YW N | i s
L -L Bo9-d SabBb~20 Q L %_ |
- L L Raj- 38065} L L |
b |V |megoseesn] § L °\{¥<’ .
gnsﬁaﬁ. 1937 | SMC 17 | QA Q A %_
Pienq e | SNC 1T | QA N A
} L Reckgeond bsrea | 19410 3
) R N I L i‘ik
Page 34 of 100 Reviewed By: b Date: |tgtrsecn
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Beta Liquid Scintillation Counter Log Book

| ™ Date Time | ARS SampleLD. | Batch Liquid Technician
g Number Number | Scintillation File | Initials
g Number B
g R~ ' :
2= 129 I o Ra%- 05 %T-pleEik™) ]Lt IQ %’ '
E | L leetomwroes| 1 N Y
L b Bob-28 i% Iy L J( %
| [ lpeg-sswrod | ( o
5 L 1 Beamirad L | %’
| ‘-, l 1, ROG-DRIT-AY L (, “X’
| L lmeaeseyeg| L | ;\:@
;‘ ] L Beqosignegl | [ i
" L L Rea<Bigre L 4
“‘ ; L ] meesmw-n | | L 3
. { L Ro& ~oB 1K -1 —]— L
L [ N S A ! %
L L BaG-s SN L _ L | %
L L Goswane | | L
\L L |nososgon| b 1 3
Lol L sa-emiengy| o d ’ég
¥ |"2-17-09]| Lo | Eams a A & N A QA ‘%
_ N, |B26G-
) L Bae kgrousd [osaua | 4239 ’%
r ) ! &qu— ARSIV ! v f%
L [ lrcatosumos] M ) g
i3
Page 35 of 100 Reviewed By: _Jé____ Date: __ |1-2%-6o7m
CE-16 Initials
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3H Bfficiency
Total # pts
valid # pts
Mean

8D

Date

Nov 15, 2009
Nov 15, 2009
Nov 16, 2009
Nov 16, 2009
Nov 16, 2009
Nov 16, 2009
Nov 16, 2009
Nov 16, 2009
Nov 17, 2009
Rov 20, 2009
Nov 24, 2009
Nov 30, 2009
Dec 02, 2009
Dec 03, 2009
Dec 03, 2009
Dec 05, 2009
Dac 05, 2009
Dac 05, 2009
Dac 05, 2009
Dec 05, 2009
Dec 05, 2009
Dec 05, 20038
Dec 05, 2009
Dec 05, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 20089
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 06, 2009
Dec 07, 2009
Dec 07, 2009
Dec 07, 2009
Dec 07, 2009
Dec 07, 2009
Dec 07, 2009
Dec 07, 2008
Dec 08, 2009

Tam 1R 2nna

1336

65.16
0.22

FENE TR TR

Value

65.54
65.04
65.69
65.31
65.19
65.31
64.66
65.31
65.04
65.18
65.21
65.23
79.93
65.11
64.92
64.95
€5.28
65.27
64.56
64.83
65.42
65.07
64.83
65.16
€5.29
65.19
65.23
64.91
§5.00
65.36
65.02
65.44
65.07
64.86
65.09
65.41
65,22
65.01
65.11
65.25
64.97
65.30
65.40
£4.53
65.31

65.26
FR 4an

Valid Pt

MMM MMM MM MM MMM MMM MMM MMM MMM N MMM MMMMMNMMMN

WUSL LA DULLL

Vil

e VJ

FEYal

DL LlBLT VVLIIS

ABRYET -
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2009
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3R Efficiency
Total # pts : 1336
valid # pte s 47
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3H Background

Total # pts : 1301

valid # pts : 48

Mean : 2.45

8D : 0.28 3
c

Date Value valid Pt B

Nov 15, 2009 2.91
Nov 15, 2009 2.74
Nov 16, 2009 2.43
Nov 16, 2009 2.62
Nov 16, 2009 2.25
Nov 16, 2009 2.49
Nov 16, 2009 2.34
Nov 16, 2009 2.12
Nov 17, 2009 1.81
Nov 20, 2009 2.35
Rov 24, 2009 2.03
Nov 30, 2009 1.88
Dec 02, 2009 2.290
Dec 03, 2009 2.07
Dec 03, 2009 1.93
Dec 5. 2009 2.49
Dec 05, 2009 2.58
Dec 05, 2009 2.38
Dac 05, 2009 2.54
Dec 05, 2009 2.41
Dec 05, 2009 2.76
Dec 05, 2009 2.39
Dec 05, 2009 2.45
Dec 05, 2009 2.69
Dec 06, 2009 2.76
Dec 06, 2009 2,55
Dec 06, 2009 2.60
Dec 06, 2009 2.61
Dac 06, 2009 2.50
Daec 06, 2009 2.44
Dec 06, 2009 2.54
Dec 06, 2009 2.11
Dec 06, 2009 2.41
Dec 06, 2009 2.68
Dec 06, 2009 2.45
Dec 06, 2009 2.66
Dec 06, 2009 2.99
Dec 06, 2009 2.37
Dec 07, 2009 2.35
Dec 07, 2009 3.05
Dec 07, 2009 2.88
Dec 07, 2009 2.61
Dec 07, 2009 2.41
Dec 07, 2009 2.37
Dec 07, 2009 2.73
Dec 08, 2009 2.00

Tam 15 NNnaQ 7 RKR

MM M PR MM M M M MM M MM B P P B B M B M MM MM R M MBI MM M NN
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3H Background

Tatal # pts : 1301
valié # pts : 48
Mean : 2.45




American Radiation Services Primted: 12232009 9:3T AM
Baton Rougs Laboratary on Chart Page 1 of 1
il —
o
H-3 ICS H-3 RER S
60% - - o - 15
140%
. . 1.0 I m m mmE m EmmEEw == mEEmE= == ® ssmm=s= =
120% L 4
¢ g ¢ . 05 L 4 ¢
. X
£ 100% - wﬂTo To uLIbu LA * * ‘e s
. * ) 2 o & ** *e * e,
m 80% D >3 . T . u 00
H --EE N m m B EE E E A E E A R MW E R AT EMEa W - - lo.mu
0% -
-1,0 4 e mesm e & mamsm esm v Eam ~ m w e ms = Eom
20% |
0% + . -1.5 —
07/26/09 08/05/09 8:&.3 Ewmsow SBLE@ RE.&.S om.«wé.oo HE.oa.Bm _.2_..&3 -9&&3 uﬂawaw 07/26/09 0B/O5/09 cm_.._w.‘om Eul.wdm g_xaw 33&3@ omhasom E\i...om Ho_‘»éaw HEMQS _.»au.‘.om
Average STDEV n ucL LcL n vcL LcL
0.9519 0.1338 21 1.5000 3.5000 21 1.0000 -1.0000
H-3 Blank H-3 DER
200.0 - 35 -
. ’ - a2 . - - - am - - - - - - - - - - - - -
150.0 - MM oe EE B e M M EA R - E E S & W= W kS A =R e 3.0 . -
* .
L 2
| pe 2.5 4 -
U,ws.o ............................................... o T 20 .
> : . & .
H w
& suo . SN o Casi- :
ﬂ | *
< 3
L R M o o * . wi ¢ . S
.......................................................... S Py
ou_% guﬂdw GB/15/09 .umhm_ao 83530 8\_3\8 Sgow HQ_SS He_ua_aa HQMS\S :.323
0s - P ® P
50.0 * [ g * o
L 2 ! * ¢ ¢
& e mE e B Em R MBE B M Em B kSN E NS S E"T® s A m QO . r »_
-106.0 07/26/03 DB/05/09 D8/15/09 nm...um_sm S.Btoo Sbéco S...NQS 10404100 HEHA«S HQNQS _.&ou\oa
Average STDEV n ucL LCL n LcL
38.6981 57.2703 21 153.2388 -75.8425 21 3.0000
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STD ID: S-0217

-+ NNTERNATIONAL

Planning C

Add/Edit Secondary Stds

H2N 1 Lavai LCS

Parci Sohritn 7, -

Targes pmyi (orc i, date) |

Par el Raclonici’ |

Target Final vokame L.

Ao iata g of PorerSefny |

Apgcvol ml of Parent-Sof'n

Bt Addition for Anakgg:

a7/19/2008 12:40

’)

" Parart Reforence Oaty’ |
" Paromt Corthed At

Paroni Cort AstUncert t Sigma”

Farnl Gp. Gty G
. Pﬂl;(&iiiﬁ;!r:
ParmtData R

T i Reea By,

Ampouie, Egly )

7 b Cort Exp Dats: o

ArTpoule /Soilon G {g)

. Wt We Rasricred () |

Tronster Contaings; ematy (g)

Pacu: Rut
"/ Catied apig At RedDie.
o dprt e BT 2340 |

wmm (a)

Net vt Transfarred (g)

DPM Mevrad on 077197200 1240 -

ki

1.379

H20Q

Parent cmﬁenu

, Parenl Tach

Diuerk Densty Conk, &mpty :' @

Test Mass of § e of ORuert (g)

Dherk Densty Test- (ghnt)

ONuion Empty Conkakiar Mass (g)

Ditution ftﬂwtn(q;m; \

P Dhuton Denety (/i)

Finat Dikiion Messured Mass g

Comnwnis

Final Dition dpmyp

Fﬁlmhum.;
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Printed: 7/30/2009 2:12 PM

RS

INTERNATIONAL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

Dilution Activity [
Verif. Date Docay Corrected

Radionuciide| . -

VERIFICATION DATE
STANDARD REFERENCE

1,28 pCi par gram mwas gpm/g
- 1.26(pCl per gram ===> dpm/g

Dllution Reference Datef:

- JI30/2009:40:

56 date counted

_Half Life, Days

o AAD0BE403
L 44998E+03

- F92009:12:40

B aliBOA T

278

‘Minimum of 3 Required -

i
: 2 _ |
EI;“L:"- i i 2 {A il i i v gi
$021.7:¥1(5) . 10.72 1 LSC 0.3631 47 5.031 -1.29
SO27-V(5): 1 10.62 1 LSC 0.3621 5.47 6.011], 128
S$-0217-V3(8) | 10.44 1 LSC 0.3636 6.47 5.000 128,
Averages. = . . 282 127
Two Sigma Uncertainty[) " - ORI 0:06
10% Max. ‘PASS Standard Doviation pencent of known concentration [} .. 2.651% 2.61%
Target Activityp. -~ 2790 1.26
5% Max PASS % Diff| 0.86% 0.86%
Verification Explration Date:|  July 30, 2010
Prepared & Counted By Date:  7/30/2002 10:56
Verified & Approved By uﬂ"k E &.- LQ&;.,.V Date: 3 - [. "o ]
QC Approval Date: '+ o |
-
w

C:\Documants and Settings\bsteflens\Desktop\Copy of 1-ANNUAL_REFERENCE_SOLUTION_ACTYIVITY_VERIFICATION dARS-038
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STD ID: $-0209

Add/Edit Secondary Stds Pare dard Data

Pansrd Bokition ReMeancs ¥ e

Create an intarmadizts lavel standard for ysa In
. syeating LCS stock sulutions ynd MSs,
1o St 5 — s
Target dprvg (ndi, daie) © | 3443 : Paran Princpal Radonugide . : N:g‘ IJM

Target Finat volime L _ " Pare Referanca Date.

Paiil Sonie¥:

- Cartl Ast/V

" Appx mass'Q of Parent Sofn frivad

Appicvol i of Parent Softy
Expected Ackiiton for Anshyass g Parant Sp: Gravity G/MI
Stndards Preparation ! Dilotion : PM&wlhr
Secondary Schaicn ¢ | i
Diution. Datg {New Ref Dete) -

Parest Dale Racvs ety

03/04/2009 14:28 Parent Rlu(v.: By

Aecide, EmpRy (9) < © Parant Con Exp Dude_ 2
- Amprad, /Sohuon Gross (9) T pann M o

Het Wt Resmoved (9) AT Cormad cornig AL Rer Date P :
Travefer Container, efngty, ) 13.126 Crsiac ot on 0GRA2000 1428 7 ¥ s i

Container PRus Solution (9) 14.583 o . . £ o

Net Wt Trassarred () : ' Parank Conmanty

OPM Xerred on O5/04/200514:26

Giermot | DI W20 " Epeok Taoh &

Divent Density Cont, emaly {g) . Y

TestMass ot § il of Ciioent {g), R LS .

DihmbmﬂlyTeu-\‘(ﬂz-"l‘): . AL

Dkutton Empty Conainer Mams (a) | 68.227 L acam
DRution Full Gont.g (lmeuumﬂ} ~ 270479

[Dikstion Fina) Vokme mi (1 meunta) 200

Fine Gt Dnfty. (@i -

[ ——

w Intarmdl lavel H3 - performad as stated abave by B Steftane. -81% 5/4/09

Al UIMOI\ g

Fn DA Newe Raf Dake/Time
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Printed: 5/6/2009 819 AM

-

INTEAWATIONAL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

Date

VERIFICATION DATE 515/2008 23:42|fate countad
STANDARD REFERENCE ., 50209 ..
Principal Radionuclide Half Lifo, Yeara Half Life, Days
ENTER-> OR -> 4.A99BE+03
1.2326+01 4.4998E+03
Radionuciide[  H3 | Dilution Reference Date| __5/4/2000 14:25
: Dilutlon Activity 1616.63|pCi per gram ===> dpm/g 358B.61
Verif. Date Decay Gorrected 1616.28|pCi per gram ===> dpmig 3588.15
M-nan#m af Slﬁequlmd
. . Uucey Correctsd | Decay Corrected
Trisl 0 Ssmplo Counts [Gount Time (min}|  Detvotor Efficiency Bkg. {cpm)- Net Walght Actlvity Result | Actlvity Rasult
tepmg) (parg)
[5-0208-V1 6740.26 1 L8C 0.3632 5.88 5.042 3677.47] 166682
5-0208-V2 8726.63 1 LSC 0.2611 5.88 5.041 3692.10 1663.11
Py —mrrr—
S-0208-V3 6748.40 1 LSC 0.3635 5.88 5.043 3678.15 1666.82
5-0209-\'4 8748.92 1 1.8C 0.3651 5.88 5.038 3665.94 1651.33
$-0209-V5 677151 1 LSC 0.3603 5.88 5.054_ 3716.43] 1673.62
Average 3685.80 1660.2!
] Two Sigma Uncertainty 37.19 18.75
10% Max PASS Standard Deviation percant of known concentration '0.53% 0.53%
- , Tanget Activity 3588.15 1618.28
8% Max PASS % Diff 2.72% 2.72%
Verification Expiration Date:
&l
Prepared & Counted By \ (3 Dafe: __ 5/5/2009 2342
Verified & Approved B -:m-..«‘“ : Dste ihaLbﬂ.liS [
- o,

Sl

S:\Laboralory Departmant\Brian\i-New QA Sept 2005\New Reference Standards 10-2005\Tritium Stds\3-0209 Verification.xls ARS-038
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INTERNATIONAL

2609 North River Road, Part Allen, Loulsiana 70787

1 (B00) 401-4277 FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-09-02989 Requast or PO Number: 10-660
Client Sample ID;:  MD21-10-5343 ARS Sample ID: ARS1-09-02965-001
Sample Collection Date:  11/23/09 Date Received: 11/25/00
Sample Matrix:  Silica Report Date: 12/23/09
Deacrll.lmm Resns Err +/ 23 Mpc e Qua) ﬁ?:h Yous Mothes DAa:_to%l‘:\e Techregin ﬂm
Percent Molsture 25,451 H/A N/A N/A % Percent Moisture 12/16/0% 0D:00 BJS N/A

NOTES: Project Cost Code MREBRO32TNBOO

Project Manager Review

Notus: American Rediation Services, Inc. axsumas no Rability for tha use or terpretation of any analyticl results proviced othves (han Uve cost of the anolysis isal¥. Reproduction of this raport in
faxs chan full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAF Certificate # E87558
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INTERNATIONAL

2609 North River Road, Port Allen, Loulslana 70787

1 (800) 401-4277 FAX (225) 351-2996

ARS Sampla Delivery Group: ARS1-09-02989 Request or PO Numbar: 10-660
Client Sampla ID: MD21-10-5344 ARS Sample I1D: ARS-09-02539-002
Sample Collection Date: 11/23/09 Date Receljved: 11/25/09
Sample Matrix: Silica Report Date: 12/23/09
Dmys Analysis Anatysis MOC BLC Qual Anatysks Analysis Anulysis An:l\‘«:'- Tracer/Cham
ption Rosuhts Brror +/-23 Unita Yest Method Da_Mh_ne T Ascovery
Parcent Moisture 26.007 N/A N/A N/A % Parcant Molsture 12/16/0% 00:00 BIS N/A

NOTESE Project Cost Code MRERO3I2TNBOD

iy

Project Manager Review

Notas: American Radidtion Services, Ine. assumes no kiabiity for tha uce oy interprotation of any andlytical results pravided other than the enst oF tha andlysis itsel. Reproduction of this report in

of the A

lasg then Nl raquir

the nritten

Sorvicas, Inc,

LELAP Certificata# 01949

NELAP Cortificate # EN7558
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INTERNATIONAL

2609 North River Road, Port Allen, Loulsiana 70767

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

ARS Sample Delivery Group: ARS1-09-02989 Request or PO Numbar: 10-660
Client $ample ID: MD21-10-5345 ARS Sample ID: ARS1-09-02989-003
Sampla Collection Date: 11/23/09 Date Recelves: 11/25/09
Sampls Matrix; Silica Report Date: 12/23/09
meio Analysis Anatysis MDC pLe Qual Analysts Analysie Analysts Anolysis Yracer/Chem
ption Results Error+/-24 Units Test Method Dnte/Time Tochnician Recavary
Percent Molsture 25.126 N/A NiA N/A % Percent Moisture 12/16/09 00:00 BIS N/A

NOTES: Project Cost Code MRSBRO32TNBOO

P

Project Manager Review

Notws: American Radiation SaIvices, Inc. assume ro Gability for the use or interpretation of any analy¥eal rasuils provided other than the cast of the snalysis itself. Reproduction of thit report in

faps than R4 rdquirds the written

of the

Servicas, Inc.

LELAP Certificate# 01949

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

1 (B00) 401-4277 FAX (225) 181-2996

-~ INTERNATIONAL

ARS Sample Dalivery Group: ARS1-09-02989 Request or PO Number: 10-660
Client Sample ID: MD21-10-5346 ARS Sample ID: ARS51-09-02989-004
Sample Collection Date: 11/23/09 Date Recelvad: 11/25/09
Sample Matrix: Silica Report Date: 12/23/09
Analysis Andlysn Analysiz MDC oLe Qual Analysis Analysis Anplytlz Annlysis Tracer/Chem
Dagscription Resuits Emor +/-28 Units Teat Method Date/Time Technician Recovery
Percent Moisture 21123 N/R N/A N/A %% Parcent Maisture 12/16/09 00:00 BJS H/A

NOTES: Project Cost Code MRERO32ZTNBOO

A

Praject Manager Review
Notas: American Redistion Services, Inc. dssumer no Kebikty for the use or interpratatian of any analyvcal results provided ather than the cast of tha analysls fisalf. Reproduction of TS report in
fous than Ful reguires the wittten cancant of the American Rodiation Services, inc.

LELAP Certificate# 01949 NELAP Certificate # EB7558
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INTERNATIGNAL

2609 North River Road, Port Allen, Louisiana 70767

1 (800) 4D1-4277 FAX (225) 381-2996

ARS Sample Delivery Group:  ARS1-09-0298% Raquest or PO Number: 10-660
Client Sample YD:  MD21-10-5347 ARS Sample ID: ARS1-09-02989-005
Sample Collection Qate: 112309 Data Racelved: 11/25/09
Sample Matrix:  Silica Repott Date: 12/23/09
Analysis Analysis Analysia MOC Dic Qual Analysis Analysiz Analysis Analysis Tratar/Cham
Description Rezuls Error+/-28 Lnits Tast Mathod Date/Tims Recovery
Percent Moisture 22.584 N/A N/A N/A % Percent Moisture 12/16/09 00:C0 BIS N/A
NOTES: Project Cost Code MRBRO32TNBOO
Project Managar Review
Motwe; Amencan Reciation Servicss, Inc. assuimes /o KIOHRy for thi ure o Pr &F Ay analytical results provided other thon the cost of the analysis A5elf. Reprodquction of this repart in

lexy than A requints the written consant of the American Radiaion Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # EB7558
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INTERNATIONAL

ARS Sample Delivery Group:

2609 North River Road, Port Allen, Louislana 70767

ARS1-09-02989

1 (800) 401-3277 FAX (225) 381-2996

Raguest or PG Numbar:

10-660

Client Sample 1D: MD21-10-5348 ARS Sample 1D: ARS1-09-02989-006
Sample Collection Data:  11/23/09 Date Recelved: 11/25/0%
Sample Matrix:  Silice Report Date: 12/23/08
Andiysic Analysis Analysis MDC oLC Qual Anulysia Andlysis Anslyois Analyci Tracar/Chem
Description Fmpults Eror +/-2¢ Units Test Method Date/Time Tachnician Aacovery
Parcent Moisture 10.774 N/A N/A N/A % Percent Moisture 12/16/09 00:00 BIS N/A

!

NOTES: Projact Cost Code MRSRO32TNBOOD

™

Project Manager Review

Notes: Amarickn Rediation Services, Inc. assumen no Gabifity for tha use or interpretation of any analytical resulls provided other than the cust of the analysis itvel. Reproduction of this rapect in
Jeys tham Fufl requires the wrvtten consent of thiy Amarican Radiation Services, Inc

LELAP Certificate¥ 01949

HELAP Certificate # EB7556
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INYERNATIONAL

2609 North River Road, Port Allen, Loulsiana 70767

1 (800) 401-4277 FAX (225) 381-299¢

ARS Sample Delivery Group: ARS1-09-02989 Reguast or PO Number: 10-660
Client Sample ID:  MD21-10-5349 ARS Sample¢ ID: ARS1-09-02989-007
Sample Collection Date: 11/23/09 Date Recelved: 11/25/09
Sample Matrix; Silicy Report Date: 12/23/05
Anaftysis Analysis Analysia Mo f oL ua Analysis Analysis Analysia Analysis Tracar/Cham
Cescription Results Error +/-2 3 : Unlt_u ‘Tost Mathod Date/Time R Tachnickan Recovery
Percent Molsture 21133 N/A N/A N/& L Percent Molsture 12/16/09 00:00 BIS N/A

NOTES: Project Cost Code MRSRO32TNBQD

Project Manager Review

Notusr Amaricin Radistion Services, Inc. assumes no Bability for tha use or interpratation Of drry analytical resuits provided other than the cost of the snslysls ik, Ropmmndmérq:mm

fess than fill reguires the written consent of the American Radiation Servicas, frc.
LELAP Certificate# 01949

NELAP Certificate # EB7538
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2609 North River Road, Port Allen, Louisiana 70767

ARS

- INTERNATIONAL

ARS Sample Delivery Group:

ARS1-09-02989

1 (500) 401-4277 FAX [225) 381-2996

Request or PO Numbar:

10-660

Client Sample ID: MD21-10-5350 ARS Sample ID: ARS1-09-02989-008
Sample Collection Date: 11/23/09 Date Recaived: 11/25/09
Sample Matrix:  Silica Report Date: 12/23/09
Analysi ty Analy Analysis Analyais Analysis Anolysis Tracer/Cham
Deacription Resuhs Error +/- 25 Hoc e Qual unis Test Metnod Date/Time Technician Recovery
Perent Moisture 21.292 NA N/A N/A % Percent Moisture 12/16/09 00:00 BJS N/A

NOTES: Project Cost Code MRSRO32TNBOO

p N

Proyject Manager Review

Notow: American Radiation Services, Inc. assummies no tability for the uss or interpretstion of any analybice) results providad othar than the cost of the snalysls itse. Reproduction of this report in
less than Rl requines the written conyent of ta American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # EB7558
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INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

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

ARS Sample Delivary Group: ARS1-09-02989 Request or PO Number: 10-660
Client Sample ID:  MD21-10-5351 ARS Sample ID: ARS1-09-02989-009
Sample Collection Date: 11/23/0% Date Receivad: 11/25/09
Sample Matrix:  Silica Report Date; 12/23/09
Analysis Anslysis Analysis MOC DLC Qual Analysis Analysis Analysis Analysis Traces/Cham
Dazcription Resulty Efror +/- 29 Units Tadt Mathnd Date/Tuna Tachnician Racovery
Percent Moisture 20.058 N/A N/A N/A % Percent Molsture 12/16/0% 00:00 BIS N/A

NOTES: Project Cost Code MRSRO32TNBOD

SN

Project Manager Raview

Notest Armwerican Radiation Services, Inc. assimes no
MN3s than Pl requires the whlten

of the A

LELAP Certificatas 01949

NELAP Certificate # EB7558

Nabillty For the use or interpretation or any analyticsl reauits provided oiher than the cost of tha andiysis itsat, Reproduction of this raport in
Rarck Services, Inc.
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INTERNATIONAL

2509 North River Road, Port Alien, Loulsiana 70767

1 (800) 4D1-4277 FAX (225) 381-2996

ARS Sampla Delivery Group:  ARS1-09-02989 Request or PO Number: 10-660
Client Sampla ID: MD21-10~53%2 ARS Sampla ID: ARS1-09-02989-010
Sample Collection Date:  11/23/09 Date Received: 11/25/09
Sample Matrix:  Silica Report Date: 12/23/09
Analysis Anwiysis Analysia — DLC qual Analysa Analysis Apnlysia Andlyss Tracer/Chem
ption Resuts Error /-2 Unity Test Method Date/Tine Recovery
Percent Moisture 9.021 N/A N/A N/A % Percent Molsture 12/16/04 00:00 B)S N/A
NOTE'F: Project Cost Code MRSRO32TNBOO
Project Manager Review
Notesr American Radistion Services, Inc. axsurnes no iiabinty for the use ar interp of any fy msuies prowided other thah the codt of the dndlyais iself, Repeoduction of this report in

less than A roquires the written congent of the Amarican Ragistion Sarvices, Inc,
LELAP Certlficates# 01949

NELAP Certificate # EB7558

74 of 88




A

e
L 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

Percent Moisture
Laboratory
Records
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‘ y L)
7 r 2609 North River Road e Port Allen, Louisiana 70767
7 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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Report Compilation Checklist

INTERNATIONAL
N —
ARsspG:  09-02989  gjjentname: LANL Sample Matrix:  AQ
LEVEL 1 COMPONENTS 13t Reviewer
1) Cover Page Compiete and Accurate (see ARS-059)? ¥ No NA
2) Technical Review Checklist(s) Complete and Acturate? ¥ No N
3) Case Narrative Complete and Accurate (see ARS-058)7 Y& No Na
4) Form 1s Present for all Samples and Tests? M No N
5) Client Specific Components are Present and Complete? Y No NA
LEVEL 2 COMPONENTS 15t Reviawer
6) Batch Quality Control Report is Present and Accurate? ¥ No NA
7) DQO Report is Present and Accurate? ¥s No NA
8) Client Specific Batch QC Components are Presant and Complete? )(s No N/A
LEVEL 3 COMPONENTS 13t Reviewer
9) Efficiencies are Present? ¥ No NA
10) Calibrations are Present? s nNo nNa
11) Backgrounds are Present? ¥s No NA
12) Spectrum Analysis is Present? ¥ No NA
13) Spectral Plots are Present? s No NA
14) Plateaus are Present? ¥s No NA
18) Control Charts are Present? Y6 No Nm
16) Other: ¥ No NA
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present and Complete? ¥s No NA
18) Instrumant Raw Data Present and Complete? >€s No NA
19) Calibration Certificates Present? Ys  No N
20) Copies of Log Book Pages Present? s No NA
21) Sample Receiving Documentation Present? ¥s No N
22) LIMS Reports Present? e No NA
23) Applicable Correspondence Present? ¥Ys Mo NA
24) Other: Y N NA
NS 12773 S L1509
Report Generator Signature Management Roview Signature Date
ARS-059
Q07/03/2009

79 of 88




. S LSC
Technical Review Checklist

INTERNATIONAL

ARS spa 09-02989

Sample Matrix:  Silica Gel Aliquot (Circle One): Dry As Reéived Filtered  Other:
Required QC Samples (Mark all that apply): Ridk 98  1LOfD SampleDup  MS  MSD

ARS A.Batch ID(s): Batch A; B09-05187 BatchB: N/A Batch C: N/A

Test Methad(s): LSC-A-001 N/A N/A
R
A. RADIOCHEMICAL PREPARATION REVIEW
: Chemist Review Verifier Raview

1) 100% of Manual Transcriptions Verified? @ No NA | vef No WA
2) 100% of Manual Calculations Verified? Yes  No W | Yes No WA
3) Blank Composition/Configuration Matches Calibration? ¥, No NA Yser No NA
4) Deviations from procedure are documented and verified? Yes No QA | Yes No ek
5) Appropriate Cocktail Selected? @y No NA Yas” No NA

6) Sample Prep Anomaly? \Sl No (] Yes {See Tech|Notes) NCR # (if initiated):

45_\% _13- 1609

Chemist Sighbture

B. ANALYSIS REVIEW

] i 2% = e Analyst Review QA Officer Review
1) Callbrations Valid and Gurrent? No NA | Y No NA
2) Backgrounds Valid and Current? @ N NA [ Y5 N NA
3) Source Checks Gompleted and Acceptable? o No NA | Yer  No N
J2-1B-eN
QA Officer Signature Date
Analyst Review Technicial Review

No NA \fes No NA

N

No N/A Y No N/A
No N/A Y No' N/A
G

No N/A Yes No\'&}

No N/A Yes No N)\

4) Background Checks Complete and Acceptable?

5) 100% of Manually Entered Parameters Verified Accurate?
6) Appropriate QC samples Initiated at required frequency?
6) Test/'Sample Specific Paramoters (See ARS-059 for details)

Analysis Parameters Checked and Correct
and Peak Shapes are Acceptable?

a)

b) Spectra show no Evidence of Interferences?

No NA Yeos No NA

@@ | @l

c) Sample Quench for Al Samples within Range of Quench Curva?

7) Analysis Anomaly? “KNo [ ves (See Comments)  NCR # (If initiated):

A2 heg N A

Analyst Signature \ Date Techniclal Reviewkr Signature Date

ARS-069 Page 1 of 2 80 of 88



...... INTERNATIONAL

C. BATCH QC VALIDATION

LSC

Batch A: B09-05187

Technical Review Checklist

=T 2 : QA Officer Review
1) Activity + 3xCSU a Negative Number? ; N/A Yes Mo N/A
2) RDL Criteria are Met? aw s BQes J(Me) na | Yo Mo N
3) Method Blank Criterion Met? Yveo{ No NA | Y& Mo N
4) LCS/LCD Criteria Met? Yes) No NiA Wt No NA
§) Duplicate (Sample Duplicats, 1 CSD, MSD) Criteria Met? &'Yes No NIA y{ No A
6) MS/MSD Criteria Met? / Yes No (WA )| Yes mo pA
7) Batch QC Anomaly? \EZ(No (7] Yes (See Tech Notes)  NCR # (if initiated):
, [2-23-07 [1-13-01
Project Manager Signature Oate | QA Officer Sighature Date
GENERAL COMMENTS
AR3-059 Page 2 of 2 810f 88
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ARS International

Baton Rouge Laboratory

Printed: 12/2/2009 10:06 AM
Page 1 of 1

SDG Report - Samples and Containers

SDhG

Sample Count

Client

ARS1-09-02989 1/

Rpt Levot

4

11/25/2009

Los Alamos National Labaratory

Q..d: Dea

1272572009

Client Code

114

1272472009

H_:r-:n.: me

vqa?_r 2_.__..._7 r

PN-00094

12/22/2009

FDj_gmﬁpﬂ

PER AGREEMENT NUMBER:126210041

Project Type
nOn Mumber
vO 2..5&9

uo_u 2 :_:cm.

uoa Location

Environmental

10660

MRBRO32TNBOO

10660

830f88

Samples and Contaliners (3) Checked In Thus Far

ClientID Hatrix mmﬂw_mmnm.~0unm SamplzEndDate Arch Starage
11723709 12:00 PM 11/23/00 132
002 MD21-10-5344 SI | 11/23/0912:00 PM 11723/09 12:00 PM
38752 1 i 1.00 &
003 MD21-10-5345 S1 11/23/09 12:00 PM | 11/23/09 12:00 PM
* i HE IL S e H R & g
38753 1 : 160 v
004 MD21-10-5346 s1 11/23/09 1200 PM | 11/23/09 12:00 PM
=3 o~ ik g 5 : = T
38754 1 1.00
005 MD21-10-5347 S1 11/23/09 12;00 PM  © 11/23/09 12:00 PM
3> e LEmed: : !
38755 1 100 v
:bu.s@ .HS _u.._ 11/23/09 12:00 PM

PR
i m.tj.rh: e

11/23/09 12:00 PM

1.00 v

11/23/09 12:

1.00

00 PM

IDNH H_?mwmu

h_...._uu..ém 12:00 PM




Y T00-v-057 oo
X T00-¥-251 600
X 100-v-251 800
X T06-v-251 L00
X 100-v-251 800
X TO0-¥-257 500
X TO0-Y-251 00
X T00-v-251 £00
X T00-¥-251 00
X 100-v-2%1 ([bw "snodnby] Jowem) uj wnguL T00-v-251

vy
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ARS FILE TRACKING SHEET

spe: 09-02089

Task

Date / Time

Initials

Date & Time Samples Received

11-25-09/10:30

Wil

ICOC Initiated / Storage Location: 06

12-2-09/ 10:08

o>

Technical Checks Performed

SL6 BAT

A

Report Written

2-23-21/ (-]
J

(N

Quality Assurance Checks Performed on Report

Management Check Performed on Report

o
v v

__$__J

Report E-mailed

Report Faxed

Report Reviewed

Report Mailed

Invoice Completed Invoice #:

Report Imaged

SPECIAL REQUIREME

NTS

Requirement

Yes

3 Hour Rush

24 Hour Rush

_48 Hour Rush

Special Invoicing **" Approval Initials;

Oth er see nofes

YO NE

NOTES

ARS-062

85 of 88




COMPANY NAME: LOS N BﬂQé

o
sna:_09-07439

External and Internal Surveys

SHIPPING CONTAINER

E Cakb
Good Condition Izﬂ:s %ua R,::::::c 264266  Serial No.: 242861  fuepme 4/20/10
Radioactive [ves Count Rato _— -_—
UN2910 w e e 154859 SerialNo.: 184558  uwower 4/6/10
Sec. Seals % we i
Seals Intact [(Ine CIwga Background Exposure Rale :l’:x. Expgam‘: Bon
Extermal
ol R | B e 2
Air Bill Yes No @1 Removible G a
Shi
SAMPLE CONTAINER(S) Eckgrqunu Count Rate (cam) 60 b i 70 cpm
Good Condition ms %y{ Magl;i;plng c:n :':u: Rate
Sec. Seals [Jves No e, (ohs B @ 2 cpm

Seal Intact [ Jves []

W
Marked Radioactive [Jes No

# Samples Rcv IQ

BI,FE,LT,@ SO, UR, VG)

TR,

Matrix [ AF, AQ ,

Standard Chemistry
Sample Label/Comments/Notes pH Orig ! pHFinal | Temp | ..o Mt pRMr | cpm
MOA-10-534D , lg | 22190
x4y A %é / g | 2270
#3145 [ / 12 133 [¥O
534 £ /. 13 0
53477 / | g 21 %0
5349 / /4 L g | I6D
5350 / /77 (g [25]10)
N/ L 5351 / L g 22~ |70
l g 24 170

Surveyors' -
Name:

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form

Date/Time Surveyed: _E:Z‘ m 7: '{O
Pabt of B _L



Monday, November 23, 2009
L.OS ALAMOS
NATIONAL LABORATORY
ATTN: Danny Coleman

Page 1 of

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-660
REQUEST NUMBER: 10-660

American Radiation Services - Primary

TURNAROUND/REPORT DUE: 11/28/2009
TURNAROUND REQ'D: 5

1726 Wooddale Court

Batorr Rouge, LA 708086

LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-10-5343 1 SILICAGELTUBE H3 None GAS
MD21-10-5350 1 SILICA GEL TUBE H3 None GAS
MDZ21-10-5347 1 SILICAGELTUBE H3 None GAS
MD21-10-5352 1 SILICAGEL TUBE H3 None GAS
MD21-10-5348 1 SILICAGEL TUBE H3 None GAS
MD21-10-6345 1 SILICAGEL TUBE .H3 None GAS
MD21-10-5348 1 SILICA GEL TUBE H3 None GAS
MD21-10-5344 1 SILICAGELTUBE H3 None GAS
MD21-10-5348 1 SILICAGEL TUBE H3 None GAS
MD21-10-5351 1 SILICAGELTUBE H3 None GAS

Date Time Received By: Date Time
&/ ///;5/0'7 (Yo Ne 2.5~ .
rinted Name neture

Printed Name Signeture Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature
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SAMPLE CHECK-IN COMMENT SHEET
SDG: 09'02989

NOTES

ARS-062
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Appendix E Table QC MDA V Tritium Sampling 2nd Quarter Event 2442

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  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
66386742 10-660  MD21-10-5N VvosT Qac na FD 21-018(a)-99 21-24524W 300.0000-3GAS na RAD H-3 Tritium 9.02 405.9 1 332993 1771.6 pCi/L NQ cs H3 EPA:906.0 ARSL
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