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CONCENTRATIONS OF RADIONUCLIDES AND TRACE ELEMENTS IN
SOILS AND VEGETATION AROUND THE DARHT FACILITY DURING 2004

by

P.R. Fresquez

ABSTRACT

Samples of soil, sediment, and unwashed overstory and understory
vegetation were collected at four locations around the Dual-Axis
Radiographic Hydrodynamic Test (DARHT) facility at Los Alamos National
Laboratory (LANL). All samples were analyzed for concentrations of *H,
B37cs, Osr, #9py, 29290py 2 am, 24y, 25y, 2By, Ag, As, Ba, Be, Cd, Cr, Cu,
Hg, Ni, Pb, Sb, Se, and TI. These results, which represent five years since the
start of operations, were compared with baseline statistical reference level
(BSRL) data established over a four-year-long preoperational period prior to
DARHT operations, and to LANL and U.S. Environmental Protection
Agency Screening Action Levels (SALs). Most radionuclides and trace
elements in soil, sediment, and vegetation were below BSRL values and those
soils/sediments that were above BSRLs were far below SALSs.

I. INTRODUCTION

The U.S. Department of Energy (DOE) prepared and issued a Mitigation Action Plan
(MAP) for the Dual-Axis Radiographic Hydrodynamic Test (DARHT) facility in response to a
Record of Decision (USDOE 1995a) for the DARHT Environmental Impact Statement (USDOE
1995b). The DARHT MAP documents, in part, the DOE’s commitment to protect natural and
cultural resources during the construction, operation, and decommissioning phases of the
DARHT facility (USDOE 1996). One of the initial tasks identified in section VIII.A.1. (a) of the
MAP mandates measurement of baseline concentrations of radioactive and stable materials
through the collection and analysis of soils, invertebrates, plants, mammals, birds, and animals
killed accidentally on Los Alamos National Laboratory (LANL) roads near the DARHT facility

during the construction phase.



A final report was issued in 2001 summarizing all of these environmental data collected
during the construction phase (1996 through 1999) and prior to any operational events, thus
establishing baseline statistical reference level (BSRL) values for potential environmental
contaminants in soils, sediments, vegetation, small mammals, birds, and bees at the DARHT
facility (Nyhan et al., 2001a). The BSRL is defined as the mean plus two standard deviations of
the data. One portion of this report dealt specifically with BSRL values in soils, sediments, and
vegetation (Fresquez et al., 2001).

The objective of this ongoing monitoring study is to compare concentrations of
radionuclides and trace elements in soils, sediments, and vegetation around the DARHT facility
collected in 2004 with BSRLs. These data reflect five years of monitoring since the beginning of

operations in 2000.

Il. METHODS AND MATERIALS
a. Soil and Sediment Sampling

Four composite soil surface samples were collected in April of 2004 with a stainless steel
soil ring 10 cm (4 in.) in diameter driven 5 cm (2 in.) into the soil (ASTM 1990) approximately
24 m (80 ft) away, but within the large berm wall, from the east, south, and west sides of the
DARHT facility at Technical Area (TA) 15 (Fresquez 1996) (Figure 1).

At each site, samples of soil were collected from the center and corners of a square area
10 m (32 ft) per side; the five subsamples were combined and mixed thoroughly in a three-gallon
Ziploc® bag to form a composite sample. Four sediment grab samples were also collected at the
0- to 15-cm (0- to 6-in.) depth with a stainless steel scoop within four drainage channel/ponding
areas originating from the DARHT facility on the north, east, south, and southwest sides. Most
of the sediment material on the north side was a result of erosion off the berm wall; whereas,
sediments from the other sites were from erosional processes off the grounds themselves.

All soil and sediment samples collected for radiological analysis were placed in

prelabeled 500-mL polypropylene bottles, and prelabeled 125-mL polypropylene bottles were
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Figure 1. Sampling locations at DARHT at TA-15.



used for trace element analysis. All containers were fitted with chain-of-custody tape, placed into
individual Ziploc® plastic bags, transported in a locked ice chest cooled to approximately 4 °C,
and submitted to Paragon Analytics, Inc., for the analysis of trace elements (Ag, As, Ba, Be, Cd,
Cr, Cu, Hg, Ni, Pb, Sb, Se, and TI) and radionuclides (*H, *¥'Cs, *®pu, 2%**°py, *sr, 2*Am, and
totU).

All methods of analysis have been previously reported (Purtymun et al. 1987; Fresquez et
al., 1996a, 1996b; Nyhan et al., 2001a, 2001b). Results are reported in pCi/mL (of soil moisture)
for ®H, pCi/g dry soil for all the other radioisotopes, and ug/g (ppm) for trace elements (dry
weight basis) (see Nyhan et al. [2002] for a detailed description of total propagated analytical
uncertainty [TPU]).

b. Vegetation Sampling

Vegetation samples were collected from overstory (trees) and understory (grasses and
forbs) materials in June of 2004 as close as possible to the soil sampling locations. Overstory
samples, mostly ponderosa pine (Pinus ponderosa), consisted of tree-shoot tips approximately
25t05cm (1to 2in.) in length at the 1.2- to 1.5-m (4- to 5-ft) height (Fresquez et al., 1996b).
One pine selected for overstory sampling was used as the center of the understory sample plot.
Undestory samples were collected from the corners and center of a 10-m by 10-m (32-ft by 32-ft)
square. Samples consisted of 0.9 to 1.4 kg (2 to 3 Ib) of fresh, composited material and were
double bagged in labeled Ziploc® plastic bags before transport to the Meteorology and Air
Quality Group laboratory at TA-21 in locked ice chests. At the laboratory, each unwashed
sample was divided into three subsamples for preparation and analyses of °H, other
radionuclides, and trace elements.

Subsamples for ®H analysis were placed in an apparatus to collect distillate water (Salazar
1984). Vegetation subsamples for trace element analysis were dried at 70 °C for 48 h then
ground in a Wiley mill equipped with a 40-mm screen. The remaining portion of each subsample
was placed in 1-L glass beakers and ashed at 500 °C for 120 h, pulverized and homogenized after
ashing, transferred to labeled 500-mL polypropylene bottles, and, with the distillate samples,
submitted under full chain-of-custody. Paragon Analytics, Inc., analyzed the vegetation samples
for radionuclides (*H, *'Cs, #8pu, #%#°py, ®sr, #*1Am, and "'U) and trace elements (Ag, As,



Ba, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sh, Se, and TI). Results were reported in pCi/mL of tissue
moisture for *H, pCi/g of ash for the other radionuclides, and trace elements are reported in pg/g
dry (see Nyhan et al. [2002] for a detailed description of TPU).
c. Determining the Composition of Uranium

To determine the source of U in soils and vegetation at the 99% confidence level, the U
isotopic distribution of 2*U and 2*®U, which for naturally occurring U is one, was assessed using
the following steps: (1) the difference between %**U and 2*®U was calculated, (2) the squares of
their uncertainties were summed and then the square root of this number was taken, (3) the 2*U
and U difference was divided by the pooled square root, (4) if the result was greater than 3,
then it was observed whether the **U value or the ?*®U value was larger, (5) if the ?**U value
was larger, then excess enriched U was indicated. Conversely, if the 22U value was larger, then

excess depleted U was indicated.

I1l. RESULTS
Analytical reports for individual sample assays are attached as Appendices A through D.

a. Surface Soils and Sediments

Results of radionuclides determined in soils and sediments collected during 2004 are
shown in Table 1. Most soil and especially sediment samples contained radionuclide
concentrations that were either nondetectable (i.e., results are lower than three times the TPU
level; this is the 99% confidence level) or below BSRL values. Also, most radionuclide
concentrations in DARHT soils and sediments were generally similar to radionuclide
concentrations found in regional background concentrations (Fresquez et al., 2004a).

Radionuclides that were above the BSRLs included concentrations of *’Cs and ?*®U in
three out of the four soil samples and “*?*°Pu and ***Am in one out of the four soil samples.
These data, at least for **’Cs and %**U, exhibited similar results in past years (Nyhan et al., 2002,
Fresquez et al., 2004b). Some of the soil samples had ratios consistent with depleted U. All
values, however, were far below SALs. SALs were developed by the Environmental Restoration
Project at the Laboratory to identify the contaminants of concern on the basis of a conservative
(residential) 15-mrem/yr protective dose limit (ER 2001). Therefore, the concentrations and



Table 1. Radionuclide concentrations (analytical uncertainty at three sigma) in surface soil and sediment collected
around the DARHT facility in 2004.% (Note: Bold values are greater than both the TPU and BSRL..)

3H QOSr 137CS 238Pu 239,240Pu 241Am 234U 235U 238U
Location (pCi/mL)° (pCi/lgdry) (pCilgdry) (pCilgdry) (pCilgdry) (pCi/lgdry) (pCi/gdry) (pCi/lgdry) (pCi/gdry)
Soil

0.10 0.14 0.063 0.0010 0.0030 0.0061 1.7 0.098 32°¢
North (0.44) (0.26) (0.083) (0.0072) (0.0077) (0.0087) (0.47) (0.065) (0.86)
0.22 0.060 0.41 0.0031 0.012 0.0097 2.4 0.13 3.3
East (0.45) (0.21) (0.13) (0.0056) (0.010) (0.0098) (0.65) (0.080) (0.89)
0.17 0.040 0.32 0.00010 0.029 0.0076 1.5 0.10 1.8
South (0.44) (0.23) (0.17) (0.0062) (0.018) (0.0081) (0.42) (0.066) (0.48)
0.11 0.11 0.41 -0.0014 0.017 0.012 2.0 0.065 2.4
West (0.44) (0.23) (0.21) (0.0057) (0.019) (0.010) (0.54) (0.051) (0.63)
BSRL* 0.53 0.34 0.27 0.003 0.017 0.008 2.4 0.10 2.2
SAL¢ 6,400 5.7 5.3 49 44 39 63 17 86
Sediment
0.030 0.060 0.14 0.00080 0.0033 0.0015 1.5 0.073 2.1
North (0.44) (0.18) (0.10) (0.0062) (0.0062) (0.0054) (0.42) (0.053) (0.57)
0.14 0.010 0.34 0.0035 0.0079 0.0044 25 0.14 2.8
East (0.60) (0.23) (0.13) (0.0075) (0.0081) (0.0071) (0.68) (0.83) (0.75)
-0.10 0.10 0.19 -0.00080 0.0063 0.0046 1.3 0.081 1.8
South (0.44) (0.21) (0.17) (0.0057) (0.0089) (0.0057) (0.38) (0.057) (0.50)
-0.04 -0.050 0.075 0.0021 0.0 0.0070 0.89 0.067 1.4°
Southwest (0.57) (0.20) (0.087) (0.0077) (0.0077) (0.0074) (0.27) (0.048) (0.39)
BSRL 0.90 0.26 0.51 0.005 0.026 0.015 3.7 0.16 3.3
SAL 6,400 5.7 5.3 49 44 39 63 17 86

#See Figure 1 for sample location points.

PConcentration for °H is based on soil moisture: a value of 6,400 is equivalent to a Screening Action Level (SAL) value of 890 pCi/g °H for a soil at a
water content of 12%.

“Baseline Statistical Reference Level (Fresquez et al., 2001b).

dLos Alamos National Laboratory Screening Action Level (ER 2001).

*Comprised of depleted U.



distributions of all observed radionuclides in soils from all locations collected in 2004 are of no
significant health concern.

Most trace elements in soil and sediment samples collected at the DARHT facility were
below BSRLs (Table 2). The metals that were above the BSRLs included Be in one soil sample
nearest the firing point and Se and Tl in some samples. Amounts were just above the BSRL,
however, and were still within the statistical range of concentrations normally found within the
Laboratory boundary (Longmire et al., 1996) and far below the U.S. Environmental Protection
Agency SALs. In the last two years, we found elevated concentrations of Sb in many of the
soil/sediment sampling locations. This year, the Sb concentrations in all of the soil/sediment
samples were at normal levels.

b. Vegetation Samples

Results of radionuclide concentrations in overstory and understory vegetation collected
around the DARHT facility during 2004 can be found in Table 3. Most radionuclides, with the
exception of *8U in overstory vegetation, were either nondetectable or within BSRL values. All
of the overstory vegetation samples collected around the DARHT facility contained ***U
concentrations just above the BSRL and correlates very well with the “**U concentrations in
soils. The U on all of the overstory (and some understory) plants had *U and ?**U ratios
consistent with that of depleted U.

Results of the trace element concentrations in overstory and understory vegetation
collected around the DARHT facility in 2004 can be found in Table 4. Most trace elements, with
the exception of Cu and Se in overstory and Se in understory vegetation, were below the BSRL
values. Copper and Se concentrations in overstory and Se in understory vegetation are similar to
past years, albeit they do not correlate very well with the soil’s data. The consequences of
elevated Cu and particularly Se in plants is discussed in Nyhan et al. (2003).



Table 2. Total trace element concentrations (pg/g dry) in surface soils and sediments collected around the DARHT
facility in 2004.% (Note: Bold values are greater than both the reporting limit and the BSRL.)

Location Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl
Soil

North uP 2.4 110 1.2 U 6.7 5.8 0.014 5.9 8.8 U 0.80 0.76
East U 2.4 83 0.68 U 6.7 55 0.013 5.0 9.8 U U U
South U 2.5 95 0.79 U 6.6 4.7 0.012 4.8 11 U 0.65 0.64
West U 2.4 130 1.1 U 7.7 6.4 0.020 5.9 11 U 0.69 U
RL 0.57 0.57 0.23 0.23 0.28 0.57 0.57 0.012 1.1 0.17 0.45 0.28 0.45
BSRL® 1.6 3.2 147 1.1 0.52 14 7.0 0.040 9.6 14 0.40 0.55 0.40
SAL® 390 6.1 5400 150 39 210 2900 23 1600 400 31 390 55
Sediment

North U 2.4 98 0.76 U 6.8 5.5 U 5.8 9.1 U 0.52 0.58
East U 1.8 53 0.47 U 6.7 3.9 U 4.2 7.6 U U U
South U 1.9 92 0.77 U 5.7 5.0 U 4.4 9.3 U U U
Southwest U 1.7 66 0.62 U 5.0 4.6 U 45 7.1 U 0.49 U
RL 0.57 0.57 0.23 0.23 0.28 0.57 0.57 0.012 1.1 0.17 0.45 0.28 0.45
BSRL 1.6 35 161 1.2 0.55 12 7.9 0.040 9.5 15 0.38 0.43 0.30
SAL 390 6.1 5400 150 39 210 2900 23 1600 400 31 390 55

#See Figure 1 for sample location points.

PUndetectable; the analyte was analyzed but not detected above the reporting limit.
“Baseline Statistical Reference Level (Fresquez et al., 2001b).

YEPA Screening Action Level (USEPA 2000).



Table 3. Radionuclide concentrations (analytical uncertainty at three sigma) in overstory and understory vegetation
collected around the DARHT facility in 2004.2 (Note: Bold values are greater than both the TPU and BSRL values.)

2 235 23’3U
*H g Bics Z8py 239.240py “Am pCilg pCilg pCilg
Location (pCi/mL)" (pCi/g ash)  (pCi/g ash) (pCi/gash) (pCi/g ash) (pCi/g ash) ash ash ash
Overstory
0.33 11 -0.01 0.0016 0.44 0.031 2.0¢
North (0.38) (0.28) (0.84) ¢ ¢ (0.0021) (0.11) (0.012) (0.482
0.65 6.9 0.30 -0.0005 0.0031 0.0014 0.53 0.054 3.6
East (0.41) (2.9) (0.83) (0.0047) (0.0047) (0.0078) (0.13) (0.021) (0.86)
0.47 4.4 -0.36 -0.0002 0.0033 0.0014 0.24 0.013 0.81¢
South (0.39) (1.5) (0.78) (0.0051) (0.0051) (0.0080) (0.065) (0.0087) (0.20)
0.49 7.1 0.17 -0.0018 0.0025 0.0 0.22 0.020 0.80 ¢
West (0.39) (2.6) (0.87) (0.0045) (0.0047) (0.0060) (0.060) (0.011) (0.20)
BSRL® 1.0 8.0 1.3 0.028 0.0060 0.016 0.73 0.031 0.65
Understory
0.25 0.61 -0.20 0.0003 0.0037 0.0007 0.19 0.011 0.38¢
North (0.36) (0.23) (0.66) (0.0050) (0.0071) (0.0066) (0.053) (0.0077) (0.099d)
0.27 0.71 -0.50 0.0020 -0.0010 0.0 0.076 0.010 0.35
East (0.38) (0.26) (0.63) (0.0051) (0.0050) (0.0071) (0.026) (0.0083) (0.090)
0.25 1.2 0.16 0.0002 0.0026 -0.0005 0.026 0.0005 0.036
South (0.36) (0.44) (0.56) (0.0047) (0.0048) (0.0071) (0.012) (0.0039) (0.015)
0.24 0.65 0.15 -0.0007 -0.0005 0.0046 0.040 0.0049 0.053
West (0.36) (0.24) (0.68) (0.0050) (0.0050) (0.0071) (0.016) (0.0056) (0.020)
BSRL 1.0 4.8 0.98 0.0040 0.013 0.011 1.1 0.045 0.96

¥See Figure 1 for sample location points.

® Concentration for °H is based on moisture in vegetation.

¢ Lost in analysis.

4 Comprised of depleted U.

¢ Baseline Statistical Reference Level (Fresquez et al., 2001b).



Table 4. Total trace element concentrations (ug/g dry) in overstory and understory vegetation collected around the
DARHT facility in 2004.% (Bold values are greater than both the reporting limit and BSRLS.)

0T

Location Ag As Ba Be Cd Cr Cu Hg Ni Pb Sb Se Tl
Overstory

North u® U 11 U U U 6.8 0.010 1.2 1.0 U 0.59 U
East U U 24 U U U 6.0 U U 3.6 U 0.38 u
South U U 32 U u U 5.4 U U 2.8 U 0.51 u
West U U 44 U U U 7.2 0.011 U 4.9 U 0.57 U
RL® 0.50 0.50 0.20 0.20 0.25 0.50 0.50 0.010 1.0 0.15 0.40 0.25 0.40
BSRLY 1.0 0.28 68 0.13 0.56 1.0 4.6 0.060 5.0 6.1 8.6 0.35 0.27
Understory

North U U 28 U U u 10 U U 0.77 U 0.47 U
East U U 23 U U U 6.5 U U 0.78 U 0.57 U
South U U 20 U U U 6.5 U 1.4 0.40 U 0.65 U
West U U 19 U U U 7.3 U U 11 U 0.62 U
RL 0.50 0.50 0.20 0.20 0.25 0.50 0.50 0.010 1.0 0.15 0.40 0.25 0.40
BSRLY 1.1 0.28 82 0.12 0.56 0.77 12 0.090 5.6 3.3 8.5 0.27 0.27

% See Figure 1 for sample location points.

®Undetectable; the analyte was analyzed but not detected above the reporting limit.
¢ Reporting Limit

Y Baseline Statistical Reference Level (Fresquez et al., 2001b).



IV. CONCLUSIONS

Most radionuclides and trace elements in soils, sediments, and vegetation were within
baseline data collected prior to active operations at DARHT. The few radionuclide and
nonradionuclide elements in soils/sediments that were recorded above preoperational
concentrations were far below LANL and U.S. Environmental Protection Agency SALs and do

not pose a human health or an environmental hazard.
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ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN

SOILS AND SEDIMENTS COLLECTED AROUND THE DARHT FACILITY
DURING 2004
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Gamma Spectroscopy Results

PAI 713 Rev 8
'\
Sample Results “T°
Lab Name: Paragon Analytics r,‘t\ )
Work Order Number: 0404219 Yy ;, [

Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Program, Soll Samples 7H02 CFOW D36

Fleld ID: EAST | Sample Matrix: SOIL Prep Batch: GS040601-2 Final Aliquot: 263 g
Lab 1D 04042191 i Prap SOP: PAI 730 Rev 8 QCBatchlD: GS040601-2-1 Prep Basis: Dry Weight
: & Date Coll d: 20-Apr-04 Run ID: GS040601-2A Moisture(%]): NA
Date Prepared: 28-May-04 Count Time: 60 minutes Result Units: pCilg
Library: USGSLIB Date Analyzed: 22-Jun-04 Report Basis: Dry Weight File Name: 041391D01A
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 ! 0.414 +/-0.088 | 0.094 G
Comments:
Qualifiers/Flags:
U - Resul is less than the sample specific MOC or less than the associated TPU 50 - Spectral quality prevents accurate quantitation.
¥1 - Chemical Yield Is in control at 100-110%., Cuantitative Yield is assumed. 81 - Nuclidé andior itation s tentative.
¥2 - Chemical Yield oulside default limits. 71 - Nucide identificaion s tentative.
LT - Resull is less than Requested MOC, greater than sampie spedific MDC. R - Nuclida has axceadad 8 haifives.
M3 - The requesied MDC was nol met, but he reporied G - Sarmple density differs by more than 15% of LCS density,
activity is greater than the reporied MDC.

M - The requesied MDC was not met.

Abbreviaions:

TPU - Total Propagated Uncertainty (see PA| SOP 743)

MDGC - Minimum Delectable Concentration (see PAI SOP 708)

BOL - Below Detection Lirnit

Data Package ID: GS50404219-1

Date Printed: Thursday, July 01, 2004 Paragon Analytics Page 10f8

LIMS Version: 5.038A U l] 9 083
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Gamma Spectroscopy Results

PAI 713 Rev 8
Sample Results Evl\q\
\; ¢
Lab Name: Paragon Analytics g{ r}h
Work Order Number: 0404219 .
Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Pregram, Soil Samples TH02 CFOW D36
Fleld ID: SOUTH Sample Matrix: SOIL Prep Batch: GS040601-2 Final Aliquot: 226 g
Lab ID: 0404219-2 Prep SOP: PAI 739 Rev 8 QCBatchlD: GS040601-2-1 Prep Basis: Dry Weight
= Date Collected: 20-Apr-04 Run ID: GS040601-24 Moisture(%): NA
Date Prepared: 28-May-04 Count Time: 60 minutes Result Units: pCilg
Library: USGS.LIB Date Analyzed: 22-Jun-04 Report Basis: Dry Weight File Name: 0410270024
CASNO Target Nuclide Result+/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.32 +-0.11° 0.13 M3,G
Comments:
Qualifisrs/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU
¥1 - Cherrical Yield is in control al 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, grealer than sampie specific MDC.
M3 - The requesied MOC was not mek, but the reported
activity is greater than the reported MDC.
M - The requesied MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (ses PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 708)

BOL - Below Detection Limit

Data Package ID: 658040_42_“._'51-_1__

50 - Spectral quality prevents accurate guantitation.

51 - Nuclide identification andior quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceaded 8 haiflives.

G « Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Paragon Analytics Page2of 8 .

LIMS Version: 5.038A l} gﬂ G !. ﬂ
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Gamma Spectroscopy Results
PAI 713 Rev 8
Sample Results 8 f

Lab Name: Paragon Analytics
Work Order Number: 0404219
Client Name: ESH20_LANL

SN
~ \o
UY\ \n

LY

ClientProject ID: DARHT Surveillance Program, Soil Samples 7TH0Z CFDW D36

Flold ID: WEST Sample Matrix: SOIL Prep Batch: GS040601-2 Final Aliquot: 205 g
: Prep SOP: PAI 739 Rev 8 QCBatchlD: GS040601-2-1 Prep Basls: Dry Weight
= 04042193 o
EaLAD Date Collected: 20-Apr-04 Run ID: GS040601-2A Molsture(%): NA
Date Prepared: 28-May-04 Count Time: 60 minutes Result Units: pCilg
Library: USGS.LIB Date Analyzed: 22-Jun-04 Report Basis: Dry Weight File Name: 0409470074
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 I 041 +-014" 0.15 M3.G
Comments:
QualifiersiFlags:

U - Result s less than the sample specific MOC or less than the associated TPU
¥1 - Chamical Yield is in controd at 100-110%. Quantilative Yield is assurmed.

'¥2 - Chemical Yield cutside defauli mits.

LT - Result is less than Requested MDC, grealer than sample spacific MDC.

M3 - The requested MDC was not met, bul the reported
activity is greater than the reporied MDGC.

M - The requested MDC was nol mel.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MEC - Minirmum Detectable Concentration (see PAI SOP 708)
BOL - Bebow Detection Limit

Data Package ID: GSS0404219-1

S0 - Spectral quality prevents accurale quantitation.

51 - Nuclide idenlification and/or quantitation is lentative.

T1 - Ruclide identification is lentative.

R - Nuclide has exceeded 8 halfives.

G - Sample dansity differs by more than 15% of LCS dansity.

Date Printed: Thursday, July 01, 2004

Paragon Analytics Page 30of8 . '
LIMS Version: 5.038A u0001 1
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0404219
Client Name: ESH20_LANL

PAI 713 Rev 8
Sample Results

ClientProject ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36

Field ID: NORTH Sample Matrix: SOIL Prep Batch: GS040601-2 Final Aliquot: 260 g
Prep SOP: PAI 739 Rev 8 QCBatchlD: GS040801-2-1 Prep Basis: Dry Weight
04042194
ok Date C. d: 21-Apr-04 Run ID: GS040801-2A Moisture(%): NA
Date Prepared: 268-May-04 Count Time: 90 minutes Result Units: pCifg
Library: USGS.LIB Date Analyzed; 22-Jun-04 Report Basls: Dry Weight File Name: 0413940014
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.083 +/- 0.055 0.088 UG
Comments:
Qualifiers/Flags:

U - Result is less than the sample specific MDC o less than the associated TPU
¥1 - Chemical Yiedd is in control at 100-110%. Quantitative Yield Is assumed.
¥2 - Chemical Yield outside defaull lirmits,
LT - Result is leas than Raquested MDC, greater than sample specific MDC.
M3 - The requested MDC was not med, but the reported
activily is greater than the reponed MDC.
M - The requested MDC was not mel.
Abbreviatons:
TPU - Total Propagated Uncerainty (see PA| SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 708)

BOL - Below Detection Limit

Data Package ID: GSS0404219-1

5Q - Speciral quality prevents accurale quanlitstion.

5l - Nuclide identificaion andior quantitation is lentative.

T - Nuciide Identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Paragon Analytics Page 4 of 8
LIMS Version: 5.038A l} n D ‘_l 1 2
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0404218
Client Name: ESH20_LANL

PAI 713 Rev 8
Sample Results | |
f o) \'\b
:\;'r' - .\‘j \
Ty

ClientProject ID: DARHT Surveillance Program, Soil Samples 7H02 CFOW D36

Fiold ID; SEDIE
Lab ID: 04042185

Date Coll

Library: USGS.LIB

Sample Matrix: SEDIMENT
Prep SOP: PAI 739 Rev 8
ted: 20-Apr-04
Date Prepared: 28-May-04
Date Analyzed: 22-Jun-04

Prep Batch: GS040601-2
QCBatchID: GS040601-2-1
Run ID: GS040601-24
Count Time: 60 minutes
Report Basis: Dry Weight

Final Aliquot: 356 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 041017D08A

CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 ! 0.343 +/- 0.089 | 0.092 G
Comments:
Qualiflers/Flags:

U - Resull is less than the sample specific MDC or bess than the associated TPU
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

W2 - Chemical Yield outside default lirmits.

LT - Resull is less than Requested MDC, greater than sample spacific MDC.

M3 - The requested MDC was nol med, but the reporied
activity is greatar than the reported MDC.

M - The requested MDC was nol mel.

Abbreviations:

TPU - Total Propagated Uncerainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI S0P 705)

BOL - Below Detection Limit

Data Package ID: GSS0404219-1

50 - Spectral quality prevents accurate quantitation.

Sl - Nuciide identification andlor quantitation is tentative.

Tl - Nuclide identification Is tentative.

R - Nuclide has axceaded 8 halfives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Page 50f 8
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Paragon Analytics
LIMS Version: 5.038A
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Gamma Spectroscopy Results

PAI 713 Rev 8
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0404213

Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Program, Soil Samples TH02 CFDW D36
Fleld ID: SEDIE Sample Matrix: SEDIMENT Prep Batch: GS040601-2 Final Aliquot: 356 g

Prep SOP: PAI 739 Rev 8
Date Collected: 20-Apr-04
Date Prepared: 28-May-04
Date Analyzed: 22-Jun-04

Lab ID: 0404219-5DUP

Library: USGS.LIB

QCBatchlD: GS040601-2-1

Count Time: 60 minutes
Report Basis: Dry Weight

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 041028D02A

Run ID: GS040601-2A

CASNO Target Nuclide Result+/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.256 +/- 0.084 0.105 M3,G
Comments:
Qualiflers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU.

¥1 - Chemical Yield is in control 81 100-110%. Quantitative yield is assumed.

¥2 - Chemical Yield cutside default limits.

LT - Result is less than Requestied MDC, greater than sample specific MDC.

M - The requested MDC was not meb

M3 - The requested MOC was not met, but thereporied activity s greater than the reporied MDC.
W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviaions:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 708)
BOL - Betow Detlaction Limit

Data Package ID: GSS0404218-1

S0 - Spactral quality prevenls accurate quantiation.

51 - Nuclide identification and’or quantitation Is tentative.

Tl - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LGS density,

Date Printed: Thursday, July 01, 2004

Paragon Analytics
LIMS Version: 5.038A

Fage 1 of 1
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 04042139
Client Name: ESH20_LANL

PAlI 713 Rev 8

Sample Results

ClientProject ID; DARHT Surveillance Program, Soil Samples 7TH02 CFDW D36

Fiold ID: SEDI-S Sample Matrix: SEDIMENT Prep Batch: GS040601-2 Final Aliquot: 244 g
Lab ID: 04042156 Prep SOP: PAI 739 Rev 8 QCBatchID: GS040601-2-1 Prep Basis: Dry Weight
Date C 20-Apr04 Run ID: GS040601-2A Molsture(%): NA
Date Prepared: 28-May-04 Count Time: 60 minutes Result Units: pCilg
Library: USGSLIB Date Analyzed: 22-Jun-04 Report Basis: Dry Weight File Name: 040848D07A
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-87-3 Cs-137 © 01940117 017 M3,G

Comments:

CQualifiers/Flags:
U - Resull is less than the sample specific MDC or less than the associated TPU
W1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
W2 - Chemical Yield outside default lirmits.
LT - Resull is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MOC.
M - The requestad MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 708)
BOAL - Below Detaction Limit

Data Package ID: GSS0404219-1

50 - Spectral quality prevents accurate quantitation.

51 - Nuclide identification andlor quantitation is tentative.

Tl - Nuclide identification is tentative.

R - NHuclide has exceaded 8 halfives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Paragon Analytics Page 6 of 8

LIMS Viersion: 5.0384 00 00 15
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0404218
Client Name: ESH20_LANL

PAI 713 Rev 8
Sample Results

ClientProject ID: DARHT Surveillance Program, Soll Samples TH02 CFDW D36

Fleld ID; SEDIW
Lab ID: 0404218-7

Date Coll

Library: USGSLIB

Sample Matrix: SEDIMENT
Prep SOP: PA| 739 Rev B
d: 20-Apr-04
Date Prepared: 28-May-04
Date Analyzed: 22-Jun-04

Prep Batch: GS040601-2
QCBatchID: GS040601-2-1
Run ID: GS040601-24
Count Time: 60 minutes
Report Basis: Dry Weight

Final Aliquet: 289 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 041018D08A

CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 * 0.075 +/- 0.058 ' 0.089 UG
Comments:
Qualifiers/Flags:

U - Resul |s less than the sample specific MOC or less than the associated TPU
¥1 - Chemical Yield Is in control at 100-110%, Cuantitative Yield is assumed.

Y2 - Chomical Yiold outside default limits.

LT - Resull is less than Requested MDC. grealer than sample spacific MDC,

M3 - The requesied MDC was not met, but the reporied
Bctivity ks greater than the reported MDC.
M - The requesied MDC was not mel.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Delectable Concentration (sae PAI SOP 708)
BOL - Below Detection Limit

Data Package ID: GSS0404219-1

50 - Spectral quality prevents accurate quantitation.
S - Nuelidk andier

Is tentative.

Tl - Nuclide identification |s tentative.

R - Nuclide has exceaded 8 halfiives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Paragon Analytics
LIMS Version: 5.0384

Page 7 of 8
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Gamma Spectroscopy Results
PAI 713 Rev 8 .-
Sample Results (,/

Lab Name: Paragon Analytics
Work Order Number: 0404219
Client Name: ESH20_LANL

- \o\
Q

ClientProjact ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36

Field ID: SEDIN
Lab ID; 04042198

Date Coll

Sample Matrix: SEDIMENT
# Prep SOP: PAI 739 Rev 8
ted: 20-Apr-04

Date Prepared: 28-May-04

Library: USGS.LIB

Date Analyzed: 22-Jun-04

Prep Batch: GS040601-2

Count Time: 60 minutes
Report Basis: Dry Weight

Final Aliquot: 273 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 041029D02A

QCBatchlD: GS040601-2-1
Run 1D: GS040601-2A

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 | 0.144 +/-0.087 | 0.088 G
Comments:
Qualifiars/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits,

LT - Resull is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reparied
activity is greater than the reported MDGC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Conceniration (see PAI SOP 708)
BDL - Betow Detection Limit

Data Package ID: GSSO40_421 9-1 _

50 - Spectral quality prevents accurate quantitation,

81 - Nuclide identificaion andior quantitation is fentative.

Ti - Nudiide identfication I tentative.

R - Nuclide has axceaded B halflives.

G - Sample density differs Dy mone than 15% of LCS density.

Date Printed: Thursday, July 01, 2004

Paragon Analytics
LIMS Version: 50384

Page 8of 8
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APPENDIX B

ANALYTICAL DATA REPORTS OF TRACE ELEMENT CONCENTRATIONS
IN SOILS AND SEDIMENTS COLLECTED AROUND THE DARHT FACILITY
DURING 2004
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Lab Name:

Work Order Number
Client Name
ClientProject ID

Paragon Analytics
0404219
: ESH20_LANL

Total ICP Metals

Method SW6010
Sample Results

: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36

Field ID: NORTH
Lab ID: 0404213-4

Date Coll

Sample Matrix: SOIL
% Moisture: 11.7
ted: 21-Apr-04

Date Extracted: 25-May-04
Date Analyzed: 26-May-04

Prep Batch: IF040525-3
QCBatchlID: IP040525-3-1
Run ID: IT040526-1A3
Cleanup: NONE
Basis: Dry Weight

Sample Aliquot: 1g
Final Volume: S0ml
Result Units: mgikg
Clean DF: 1

File Name: TS40526

CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier

[ 7240360 | ANTIMONY 1 0.38 7 0.45 017 | B ;
[ 7440362 | ARsENIC o 1 24 057 | 047
| 7440-39-3 | BARLM - 1 110 023 | 0.0036 |
7440417 | BERVLLIM B E 12| 023| 00023
| 7440430 | CADMIUM - ] 028/ 028 | 00008 | U
' 744047-3 | CHRO 1 67| 057  0.033
| 7440508 | - 1 58 057 | 0029
[ 7430021 | LEAD - 1] 88/, o7 0.08
| 7420020 | mckEL Kl 59/ 11 003 f
[ 7782492 | SELENIUM S 08 028 Toaz| ,
| 7440224 | SILVER - 1] 057 u
| 74402860 | THALLIUM 1L 0.76| '

Data Package ID: /T0404219-1

Date Printed: Friday, June 04, 2004 Paragon Analytics . Page 4 of 8

LIMS Version: 50254
000015
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Total ICP Metals

Method SW6010
Sample Results

Lab Name: Paragon Analytics

Work Order Number: 0404212
Client Name: ESH20_LANL

ClientProject ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36

Field ID: EAST
LabID: 04042181

Sample Matrix: SOIL
% Moisture: 13.3
Date Collected: 20-Apr-04

Date Extracted: 25-May-04

Prep Batch: IP040525-3

QCBatchiD: IP040525-3-1
Run 1D: IT040526-1A3

Cleanup: NONE

Gref 8
Sample Aliquot: 19
Final Volume: 50 ml
Result Units: mg/kg
Clean DF: 1

Date Analyzed: 26-May-04 Basis: Dry Weight File Name: TS40526
CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier
7440-36-0 ANTIMONY 1 0.46 |/ 0.46 018 | U N
.7440_33_2_msemc o . 24/ os8 017 N
(7440393 BARIM SRS 83|, 023 00037 | ]
7440-41-7  BERYLLIUM i 0.68 023 0.0023 | ]
| 7440430 cADMIUM 2 0.58). 0.58 T o002 U ]
._?440.4?.3 CHROMIUM B 1 6:!___ . O..SEI _BE
| 7440508 COPPER 1 55 . 058 0.029 |
7430.02.1  LEAD T z 98 . 0.35 o018
| 7440020  NICKEL [ 5 12 0.037 |
| 7782992 SELENIUM 2| 058 - 058 025
7440-22-4 | SLVER N 1] 058 058 | 0035 U .
| 7440280 | TrALLLM o 2 092/ o092 | 036 U I
Data Package ID: /T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 10f8
LIMS Version: 5.025A
000012
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Total ICP Metals

Method SW6010
Sample Results

Lab Name: Paragon Analytics

Work Order Number: 0404219
Client Name: ESH20_LANL

ClientProject ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36

Field ID: SOUTH
Lab ID: 0404218-2

Sample Matrix: SOIL
% Moisture: 18.9

Prep Batch: IP040525-3
QCBatchlD: IP040525-3-1

Final Volume

Sample Aliquot: 1g

: S0ml

Date C: i: 20-Apr-04 Run 1D: ITO40526-1A3 Result Units: mg/kg
Date Extracted: 25-May-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 26-May-04 Basis: Dry Weight File Name: TS40526
CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier
7440-36-0 ANTIMONY 1 049 ' 0.49 019 U
7440382 | ARSENIC o 25/ o062 0.18 1 _
7440.39.3 | BARIUM o 1 95 / 025 | 00039 [
‘7440417  BERMLLM EID 0.79 / 025 | o
(7440439  CADMILM _ 1 0317 0.31 T
| 744047-3  CHROMIUM o T 65|/ 062 o
| 7440.50-8  COPPER o 1 a7l 062 | ]
| 7430921 LEAD - N o ots| ]
|7440020 |MOKEL 0000 ! 48/ 12] ]
| 7762452 | SELENIUM - 1| oss) 0.31 | |
[ 7440-22.4 | SWVER 1 062’ 062 |
7440280 | THALLIM - | 1 0564 048 | -
Data Package ID: [T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 20f8
LIMS Version: 5.025A F
000013
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Total ICP Metals

Lab Name: Paragon Analytics

Work Order Number: 0404219

Client Name: ESH20_LANL
ClientProject ID: DARHT Sunveillance Program, Soil Samples 7H02 CFDW D36

Method SWE010
Sample Results

Field ID: WEST
Lab ID: 0404218-3

Sample Matrix: SOIL
% Moisture: 23.7

Date Extracted: 25-M

Date Collected: 20-Apr-04

Prep Batch: IP040525-3 Sample Aliquot:
QGCBatchID: IP040525-3-1 Final Volume:

ay-04

Run ID: IT0O40526-1A3
Cleanup: NONE

Clean DF:

19
S0ml

Result Units: mg/kg

1

Date Analyzed: 26-May-04 Basis: Dry Weight File Name: TS40526
CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier

7440-36-0 ANTIMONY U (24 052 | 06z| B
7440-38-2 ARSENIC 1 24 0.66 02
7440-39-3 BARIUM 1 130 026 | 0.0042
7440-41-7 BERYLLIUM 1 0.26 0.0026
7440-43-9 CADMIUM 1 0.33 0.011 U
7440-47-3 CHROMIUM 1 0.66 0.038
T440-50-8 COPPER 1 0.66 0.033
7439-921 LEAD 1 0.2 0.093
7440-02-0 MICKEL 1 1.3 0.042
7782-49-2 SELENIUM 1 0.33 0.14
7440-22-4 SILVER 1 . 0.66 0.038 U
7440-28-0 THALLIUM 1 0.52 / 0.52 021 B

Data Package ID: /T04042719-1

Date Printed: Friday, June 04, 2004 Paragon Analytics Page 30f 8

LIMS Version: 5.025A

000014
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Total ICP Metals

Method SW6010
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0404219
Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Program, Soil Samples THOZ CFDW D36

Field ID: SEDIN Sample Matrix: SEDIMENT Prep Batch: IP040525-3 Sample Aliquot: 19
LabID: 04042188 % Moisture: 16.6 QCBatchiD: IP040525-3-1 Final Volume: 50ml
E Date Collected: 20-Apr-04 Run ID: ITO40526-1A3 Result Units: mg/kg
Date Extractad: 25-May-04 Cleanup: NONE Clean DF: 1

Date Analyzed: 26-May-04

Basis: Dry Weight

File Name: TS40526

CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier
7440-36-0 | ANTIMONY 1 0.32 0.48 018 | B
| 7440-38-2 ARSENIC 1 24| 0.18
7440-39-3 BARIUM 1 98 0.0038
7440-41-T BERYLLIUM 1 0.76 ¢ 0.0024
7440-43-9 CADMIUM 1 03 001 U
7440-47-3 CHROMIUM 1 6.8 0.6 0.035
7440-50-8 COPPER 1 55 0.6 0.031
7439-92-1  LEAD 1 9.1 0.18 0.085 | |
| = ) S — bl I |
7440-02-0 NICKEL 1 58 12 0.038 | |
T752-49-2 SELENIUM 1 0.52 0.3 0.13 -‘;
T7440-22-4 SILVER 1 06 ¢ 0.6 0.038 U
| e I | _ _
7440280 ; THALLAM, 1 1 0.58 048 I
Data Package ID: /T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page8of8
LIMS Varsion: 5.025A .
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Lab Name: Paragon Analytics
Work Order Number: 0404218
Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Program, Soil Samples TH02 CFDW D36

Total ICP Metals
Method SW6010
Sample Results 1A\
ke Qe

Field ID: SEDIE
Lab ID; 0404219-5

Sample Matrix: SEDIMENT
% Moisture: 6.9
Date C:

20-Apr-04

Date Extracted: 25-May-04
Date Analyzed: 26-May-04

Prep Batch: IP040525-3
QCBatchlD: IP040525-3-1
Run ID: IT040526-1A3
Cleanup: NONE
Basis: Dry Weight

Sample Aliquot: 19
Final Volume: 50 mi
Result Units: mg/kg
Clean DF: 1

File Name: T540526

CASNO Target Analyte Dilution Result | Reporting iDL Result EPA
Factor Limit Qualifier | Qualifier
7440-36-0 ANTIMONY 1 0.38 / 0.43 017 | B
7440.382 | ARSENC B 1.8 054 | o1 | .
7440-393 | BARIUM ] T 021 | 0.0034 :
7440417 | BERYLLIUM ] 1] 047 021 | 0.0022 |
7440439 | CADMIUM i 2 054 | 054 0018 U '
7440-47-3 | CHROMIUM - 1 67 054 0.031 T
7440-50-8 | COPPER T 39 054 0.027
7439-92-1 LEAD 2 7.6 0.32 0.15
7440.02-0  NICKEL | a2/l 11 0.034 -
7782-492  SELENIUM m 2 0.54. 0.54 023 |
7440-22-4 SILVER 1 0.54 . 0.54 0.032 . u ]
7440-28-0 THA].LILIH = . 2 oaei 0.86 .0.34 _l:l::_—
Data Package ID: /T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 5of 8
LIMS Varsion: 5.0254 3
000016
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Total ICP Metals

Method SW6010
Sample Results & o
Lab Name: Paragon Analytics L’I(k \-L:"-%"
Work Order Number: 0404219
Client Name: ESH20_LANL
ClientProject ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D36
Field ID; SEDLS Sample Matrix: SEDIMENT Prep Batch: IP040525-3 Sample Aliquot: 1g
% Moisture: 23.7 QCBatchiD: IP040525-3-1 Final Volume: 50 ml
LT i Date C d: 20-Apr-04 Run ID; IT040526-1A3 Result Units: mg/kg
Date Extracted: 25-May-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 26-May-04 Basis: Dry Weight File Name: TS40526
CASNO Target Analyte Dilution Result Reporting DL Result EPA
Factor Limit Qualifier | Qualifier
ANTIMONY 1 0.52 0.52 02 U
e : e =
o B : =l e My o
" BERYLLIUM I 077, 0.26 0.0026 1]
CADMIUM R AT e3a/ 033 0011 U
" CHROMIUM N I 57 4 0.66 0.038 |
COPPER __—___1 5 0.66 0.033
= LEAD B 1 93 0z 0.093 T
[ e —1— T = T R m—
; SELENIUM I 033/ 033 014 U ‘
SILVER - 1 066 / 0.66 0038 U i |
THALLIUM T 03z 052 021 B _; ]
Data Package ID: [T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 6 of 8

LIMS Version: 5.028A

000017
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Lab Name:
Work Order Number:

Paragon Analyt
0404219
Client Name: ESH20_LANL

ClientProject ID:

Total ICP Metals
Method SW6010

Sample Results

ics

DARHT Surveillance Program, Soil Samples 7TH02 CFDW D36

Field ID; SEDI-W
Lab ID: 04042187

Sample Matrix: SEDIMENT
% Moisture: 7.7
Date Collected: 20-Apr-04

Date Extracted: 25-May-04
Date Analyzed: 26-May-04

Prep Batch: IPD40525-3
QCBatchID: IP040525-3-1
Run ID: ITO40526-1A3
Cleanup: NONE
Basis: Dry Weight

Sample Aliquot:
Final Volume:

19
50 ml
Result Units: mg/kg

Clean DF: 1
File Name: T540526

CASNO Target Analyte Dilution Result Reporting IDL Result EPA
Factor Limit Qualifier | Qualifier
7440-36-0 ANTIMONY 1 0.43 0.43 017 U
7440382  ARSENC 1 a7l os4| 0.16 -
7440393  BAROM | 1 e o022 0.0035 [
7440417  BERVLLIUM D 1 062! o022 0.0022 -
7440-43.9  CADMIUM R . 1] 027/ o2 00002 U I
7440-47-3  CHROMIUM E 5/ 054 0.031 1
7440508  COPPER I 46/  o0s4 o028 1
[ 7439921 | teaD S 71/ 016 0.077 [ |
[ 7400020 | mickeL o B 45+« 11 0035 {| B
7762492 | SELENUM - 1 049/ 0.27 0.12 __]_
| 7440-22-4 | SILVER 1 0.54 | 0.54 0.032 |
[ 7440280 | v 1 oesy o043 oa7| B |
Data Package ID: /T0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 70f 8
LIMS Version: 5.025A
000018
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Total MERCURY

Method SW7471
Sample Results 0/
A AW
[ \ p
U a\"
Lab Name: Paragon Analytics r
Client Name: ESH20_LANL
Client Project ID: DARHT Surveillance Program, Soil Samples TH02 CFDW D361 100
Work Order Number: 0404219 Final Volume: 100 ml
Reporting Basis: Dry Weight Matrix: SOIL
Result Units: mghkg
Date Date Date Percent | Dilution Reporting 1oL Sample
Client Sample ID LabiD | Collected |Prepared | Analyzed | Moisture| Factor | Resuit Limit Flag | aliquot
| EAST 0404219-1 47202004  5/13/2004 | DS5M13/2004 133 1 0.013 7 002 0.00059 06g
SOUTH 04042182 | 4202004  5/13:2004 | 05/13:2004 188 1 ooz 0012|  0.00084 | ' 06g .
wesT 04042193 | 40004 51312004 nsﬁmcmi 27 1 002/ 0.013 000087 | | o&g |
NORTH 04042194 | 4212004 | 51312004 osnazons| 117 1 o014 0011 0.00058 | | o0sg '
Comments:
1. ND or U = Not Detected at or above the client requested detection limit.
Data Package ID: HG0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 2 of 2

LIMS Version: 5.025A

00002g
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Total MERCURY
Method SW7471
Sample Results

Lab Name: Paragon Analytics
Client Name: ESH20_LANL
Client Project ID: DARHT Surveillance Program, Soil Samples 7H02 CFDW D361 100
Work Order Number: 0404219 Final Volume: 100 ml
Reporting Basis: Dry Weight Matrix: SEDIMENT
Result Units: mg/kg
Date Date Date | Percent | Dilution Reporting IDL Sample
Client Sample 1D LabID | Collected | Prepared | Analyzed| Moisture| Factor | Result Limit Flag | aliquot
SEDI-E 0404219-5 | 4202004 | 51372004  0513/2004 6.9 1 0.0068 |/ 0011 0.00055 B 08¢
SEDI-S 04042156 | M20/2004 | 511372004 051312004 237 T 0,0078 0013 0.00067 B 06g
SEDIW 04042167 | 4/20/2004 | 5/3/2004 | D5M3/2004 T 1| oooss’ 0011| 000088 B 06g
SEDIN 04042198 | 42012004 51372004 | 05/13(2004 16.6 1| oo0s / 0.012 0.00062 B _6,59
Comments:
1. NDorU = Not Detected at or above the client requested detection limit.
Data Package ID: HG0404219-1
Date Printed: Friday, June 04, 2004 Paragon Analytics Page 10f2

LIMS Version; 5.0254

000021
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APPENDIX C

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN

UNDERSTORY AND OVERSTORY VEGETATION COLLECTED AROUND
THE DARHT FACILITY DURING 2004
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0407009
Client Name; ESH20_LANL

PAI 713 Rev 8

Sample Results

ClientProject ID: DARHT OS Vegetation TH02 COFW D361 1000

Field ID: EAST-0S Sample Matrix: ASH Prep Batch: GS040713-3 Final Aliquot: 10.0g
_' e Prep SOP: PAl 739 Rev 8 QCBatchlD: GS040713-3-1 Prep Basis: As Received
il . Date Collected: 18-Jun-04 Run ID: GS040713-3A Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 180 minutes Result Units: pCilg
Library: USGS Date Analyzed: 23-Jul-04 Report Basis: As Received File Name: 041284D02A
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.30 +- 0.55 0.92 u
Comments:
Qualifiers/Flags:
U - Result is less than the samgle spacific MDC or less than the associated TPU S0 - Spectral quality prevents accurate quantitation.
¥1 - Chemical Yield is in control &t 100-110%. Quantitative Yieid is assumed. 51 - Nuclide identification andror quantitation is tentative,
¥2 - Chemical Yield outsice default limits. Ti - Nuclide identification is tentative.
LT - Result s bess than Requested MO, greater than sampée specific MOC. R - Nuclide has exceeded § halflives.
M3 - The requested MOC was not met, but the reported G - Sample density dilfers by more than 15% of LCS density.
activity is greaer than the reponed MDC,
M - The requested MDC was not med.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 708)
BDL - Below Detection Limit
Data Package ID: GSA0407008-1
Date Printed: Thursday, August 19, 2004 Paragon Analytics Page 1 of 4
LIMS Version: 5.052A PP
000083
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Gamma Spectroscopy Results
PAI 713 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0407009
Client Name: ESH20_LANL
ClientProject ID: DARHT OS Vegetation TH02 COFW D361 1000

Field ID; | SOUTH-0S Sample Matrix: ASH Prep Batch: GS040713-3 Final Aliquot: 841g
i Prep SOP: PAI 738 Rev 8 QCBatchiD: GS040713-3-1 Prop Basis: As Received
idlind Date Collected: 18-Jun-04 Run ID: GS040713-3A Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 150 minutes Result Units: pCifg
Library: USGS Date Analyzed: 23-Jul-04 Report Basis: As Received File Name: 0407009-2A
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 -0.36 +/- 0.52 0.80 u
Comments:
CQualifiers!Flags:
U - Result is less than the sample spacific MDC or less than the associated TPU 50 - Spectral quality prevents accurate quantitation.
¥1 - Chenical Yield is in control at 100-110%. Quantitative Yield is assumed, S1- Nuclide igentification. andfor quantitation is tentative.
¥2 - Chemical Yield outside default Rmits., T1 - Nuglide identification is tentative.
LT - Result is less than Requested MODC, greater than sample specific MDC. R - Nuclide has excesdad B halflives.
MG - The requesied MOC was not med, but the reported G - Samgle density differs by more than 15% of LCS denaity.

nctivity is greater than the reporied MDC.
M- The requested MDC was not med.
Abbreviations:
TPU - Total Propagated Uncertainty (sea PAI SOP 743)
MDC - Minimum Detectable Concentration (ses PAI SOP 709)

BOL - Balow Detection Limit

Data Package ID: GSA0407008-1

Date Printed: Thursday, August 18, 2004 Paragon Analytics Page 2 of 4
LIMS Version: 5.052A v 1A
Gooo1o
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Gamma Spectroscopy Results
PAI 713 Rev 8

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0407009
ESH20_LANL

DARHT OS Vegetation 7H02 COFW D361 1000

Sample Results

Field ID; WEST-08 Sample Matrix: ASH

Prep SOP: PAI 739 Rev 8

Prep Batch: GS040713-3
QCBatchiD: GS040713-3-1

Final Aliquot: 10.1g
Prep Basis: As Received

Lab [: 04070093 Date Collected: 18-Jun-04 Run ID: GS040713-3X Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 180 minutes Result Units: pCilg
Library: USGS Date Analyzed: 23-Jul-04 Report Basis: As Received File Name: 041285D02A
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.17 +/-0.58 1.00 U
Comments:
Qualifiers/Flags:
U - Resuft is less than the sample spacific MDC of less than the associated TPU 50 - Spectral quality prevents accurate quanitation.
¥4 - Chemical Yield is in contral at 100-110%. Quantitative Yield is assumed. 81 - Nuclide identification andior guantitation Is tentative.
¥2 - Chemical Yield outsice default imits. Ti - Nuglide identfication is tentative.
LT - Resull is less than Requested MDC, greater than sample specific MDC. R - Nudlide has exceadad B halflives.
M3 - The requested MDC was nol mel. but the reported G - Sample density differs by more than 15% of LCS density.
activity is greater than the reported MDC.
M- The reguested MDC was not met.
Abbraviations:
TPU - Total Propagated Uncentainty (soe PAI SOP 743)
MDC - Minimurn Detectabla Concantration (see PAI SOP 709)
BOL - Belew Detection Limit
Data Package ID: GSA0407009-1
Date Printed: Monday, August 23, 2004 FParagon Analytics Page 3 of 4

LIMS Version: 5.053A

000011
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Gamma Spectroscopy Results
PAI 713 Rev 8
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0407009
Client Name: ESH20_LANL
ClientProject ID: DARHT OS Vegetation 7H02 CDFW D361 1000

Fiold ID: WEST-0S Sample Matrix: ASH Prep Batch: GS040713-3 Final Aliquot: 10.1g
. 0407009-3DUP Prep SOP: PAI 730 Rev 8 QCBatchID: GS040713-3-1 Prep Basis: As Received
Lab ID: Date Collected: 18-Jun-04 Run ID: GS040713-3X Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 300.2833 minutes  Result Units: pCilg
Library: USGS Date Analyzed: 24-Jul-04 Report Basis: As Received File Name: 0412480078
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 -0.22 +/- 0.50 0.90 u

Comments:

Qualifiers/Flags:
U - Resull is less than the sample specific MDC or less than the associated TPU.
¥1 - Chemical Yield is in control a1 100-110%. Quaniitative yield is assumed.

S0 - Spectral quality prevents accurate quantitation.
51 - Nuclide identifization andior quaniitation is tentative.

¥2 - Chemical Yield outside default limits. TI - Nucide identification is tentative.
LT - Result is less than Requested MDC, greater than sample specific MDC. R - Nuclide has exceaded B halflives.
M - The requested MDC was not met. G - Sampla density differs by more than 15% of LCS density.

M3 - The requested MOG was not met, but thereported activity is graster than the reported MDC.
W - DER Iz greater than Waming Limit of 1.42
D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743}

MDC - Minimum Detactatle Concentration (see PAI SOP 708)
BOL - Below Detection Limi

Data Package ID: GSA0407009-1

Date Printed: Monday, August 23, 2004 Paragon Analytics
LIMS Version: 5.053A

Page 1 of 1
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0407009
Client Name: ESH20_LANL

PAI 713 Rev 8

ClientProject ID: DARHT OS Vegetation 7H02 COFW D361 1000

Sample Results

Lab ID: 0407009-4

Sample Matrix: ASH
: NORTH-0S
Field ID: Prep SOP: PAI 733 Rev B

Date Collected: 21-Jun-04
Date Prepared: 13-Jul-04

Prep Batch: GS040713-3

QCBatchID: GS040713-3-1

Run ID: GS040713-3A

Count Time: 400 minutes

Final Aliquot: 7.04 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg

Library: USGS Date Analyzed: 24-Jul-04 Report Basis: As Received File Name: 041461D04A
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 -0.01 +/- 0.56 0.98 u
Comments:
Qualifiers/Flags:

U - Result is less than the sample specific MDC or less than the associated TFU
1 - Chemical Yield is in control a1 100-110%. CQuantitafive Yield is assumed.

¥2 - Chemical Yield outside default limits.

LT - Result Is less than Regquested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reporiad
activity is greater than the reported MDC.

M - The requastad MDC was nol mat.

Abbreviations:

TPU - Tetal Propagated Uncartainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708)

BOL - Balow Detection Limit

30 - Spectral quality prevents accurate quantitation,
51 - Nuclide identification andior quantitation is tentative.

T1 - Nuclide identification is tentative.

R - Nudlide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 18, 2004

Paragon Analytics
LIMS Version: 5.052A

Page 4 of 4
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0407010
Client Name: ESH20_LANL

ClientProject ID: DARHT US Vegetation 7H02 CDFW D361 1000 (;\hiw A

PAI 713 Rev 8
Sample Results

Field ID; EAST-US
Lab ID: 04070101

Sample Matrix: ASH
Prep SOP: PAI 739 Rev &

Date Collected: 18-Jun-04

Date Prepared: 13-Jul-04

Prep Batch: GS040713-4
QCBatchlD: GS040713-4-1

Run ID: GS040713-4A

Count Time: 400 minutes

Final Aliquot: 10.0 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg

Library: USGS Date Analyzed: 24-Jul-04 Report Basis: As Received File Name: 041337D03A
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 70,50 +/- 0.42” 0.76 v

Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MOC or less than the associated TPU $0 - Spectral quallty prevents accurate quantitation.
¥4 - Chamical Yield is in control at 100-110%. Cuantitative Yield is assumed. SI - Nuclide identification andior quantitation is lentative.
¥2 - Chemical Yield outside default limits. Ti- Nuclide identification is tentative.
LT - Result is less than Requested MOC, greater than sample specific MDC. R - Nuclige has excesded & halflives.
M3 - The requested MOC was not met, but the reperied - L
R ! G - Sample density differs by more than 15% of LCS density.
M- The requested MDC was nol met_
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 709)
BOL - Below Detection Limit
Data Package ID: GSA0407010-1
Date Printed: Friday, August 13, 2004 Paragon Analytics Pagelofd _
LIMS Version: 5.0524 R RTRTRTR: |
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Gamma Spectroscopy Results
PAI 713 Rev 8
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0407010
Client Name: ESH20_LANL
ClientProject ID: DARHT US Vegetation 7TH02 COFW D361 1000

Sample Matrix: ASH

Prep SOP: PAI 739 Rev 8
Date Coll d: 18-Jun-04
Date Prepared: 13-Jul-04

Field ID: EAST-US
Lab ID: 0407010-1DUP

Prep Batch: GS040713-4
QCBatchID: GS040713-4-1

Count Time: 400 minutes

Final Aliquot: 10.1g

Prep Basis: As Received
Moisture(%): NA
Result Units: pCifg

Run ID: GS040713-4A

Library: USGS Date Analyzed: 24-Jul-04 Report Basis: As Received File Name: 041462D04A
CASNO Target Nuclide Result +/- 2s TPU mMDC Lab Qualifier
10045-97-3 Cs-137 0.19 +/- 0.41 0.70 u

Comments:
Qualifiers/Flags:

U - Result is less than the sample specific MDC or less than the associated TPU.
¥1 - Chemical Yield is in control 81 100-110%. Quantitative yield is assumed.

¥2 - Chemical Yield cutsice default limits.

LT - Result is less than Requested MOC, greater than sample spedific MDC.

M - The reguested MOC was not met.

M3 - The requested MDC was not met, bat thereporied activity s greater than the reparted MDC.

W - DER is greater than Waming Limit of 1.42
D - DER is greater than Centrol Limit of 2.13

Abbreviabons:

TPU - Total Propagated Uncertainty (ses PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 708)
BOL - Below Detection Limé

Data Package ID: GSA0407010-1

S0 - Spectral quality prevents sccurate guantitation.
51 - Nuclide identification and/or quantitation is tenfative.

T - Nudide identification is lantative.

R - Nuglide has exceeded & halfiives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Friday, August 13, 2004

Paragon Analytics
LIMS Version: 5.052A

Page 1 of 1
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Gamma Spectroscopy Results
PAI 713 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0407010
Client Name: ESH20_LANL
ClientProject ID: DARHT US Vegetation TH02 COFW D361 1000 U& .rr,‘ :\11"1\.5\

Field ID: SOUTH-US
Lab ID; 0407010-2

Prep Batch: GS040713-4
QCBatchiD: G5040713-4-1
Run ID: GS040713-4A

Sample Matrix: ASH
Prep SOP: PAl 739 Rev 8
Date Collected: 18-Jun-04

Count Time: 400 minutes

Date Prepared: 13-Jul-04
Report Basis: As Received

Final Aliquot: 10.1g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg

File Name: 041294D05A

Library: USGS Date Analyzed: 25-Jul-04
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 / 016 +-0.37 0.63 u

Comments:
Qualifiers/Flags:

U - Result is less than the sample specific MDC or less than the associated TPU
¥1 - Chemical Yield is in controd at 100-110%. Quantitative Yield is assumed.
2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reporied

activily is greater than the reported MDG.
M - The requested MDC was not mat.

Abbreviations:

TPU - Total Propagated Uncertainty (ses PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)

BOL - Below Detestion Limit

Data Package ID: GSA0407010-1

T - Nuclide identification is tentative.
R = Nuclige has exceeded & halflives,
G - Sample density differs by mare than 15% of LCS denaity.

50 - Spactral quality prevents accurate quantitation,
1 - Nudiige Identification andior quantitation is tentative.

Date Printed: Friday, August 13, 2004

Paragon Analytics
LIMS Version: 5.0524
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Gamma Spectroscopy Results

PAI 713 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0407010
Client Name: ESH20_LANL

ClientProject ID: DARHT US Vegetation TH02 CDFW D361 1000

Ob .M ielgu

Field ID: WEST-US
Lab ID: 0407010-3

Sample Matrix: ASH

Prep SOP: PAl 738 Rev 8
Date Coll d: 18~Jun-04
Date Prepared: 13-Jul-04

Prep Batch: GS040713-4

QCBatchlD: GS040713-4-1
Run ID: GS040713-4A
Count Time: 400 minutes

Final Aliquot: 10.2 g

Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg

Library: USGS Date Analyzed: 25-Jul-04 Report Basis: As Received File Name: 041338D03A
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 ! 0.15 +/- 0.45 0.75 u
Comments:
CQualifiers/Flngs:

U - Result is less than the sample specific MOC or less than the associsted TPU
¥1 - Chernical Yiesd is in control at 100-110%. Quantitative Yield is assumed,
¥2 - Chemical Yiesd outside default limits.
LT - Result is less than Requested MDC, greaier than sample specific MDC.
M3 - The requested MDC was not mat, but the reporied
activity is greater than the reported MOC.
M- The requesied MDC was not met.
Abbrevislions:
TPU - Total Propagated Uncertainty (see PAl SO 743)
MDC - Minimum Detectable Concantration (see PAI SOP 708)
BOL - Below Detection Limit

Data Package ID: GSA0407010-1

S0 - Spectral quality prevents accurale quantitation,
51 - Nuclide identificatien and/or quantitation s tentative.

T1 - Nudlide Identification is tentative.
R~ Nuclide has exceeded & halflives.
G - Sample dansity diffars by more than 15% of LCS danaity.

Date Printed: Friday, August 13, 2004

Paragon Analytics

LIMS Version: 5.052A

Page&n{!,jui,}g
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Gamma Spectroscopy Results

Lab Name: Paragon Analytics
Work Order Number: 0407010
Client Name: ESH20_LANL

ClientProject ID: DARHT US Vegetation 7H02 CDFW D361 1000, ¢, \ '\
G &/ (\od

PAI 713 Rev 8
Sample Results

Field ID: NORTH-US
Lab ID: 0407010-4

Date C

Sample Matrix: ASH
Prep SOP: PAl 739 Rev 8
d: 21-Jun-04

Date Prepared: 13-Jul-04

Prep Batch: GS040713-4
QCBatchlD: GS040713-4-1
Run ID; GS040713-4A

Count Time: 400 minutes

Report Basis: As Received

Final Aliquot: 10.0g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg
File Name: 041464D04B

Library: USGS Date Analyzed: 25-Jul-04
CASNO Target Nuclide Result +- 2s TPU MDC Lab Qualifier
10045-97-3 Cs-137 1 -0.20 +/- 0.44 7 0.78 u
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC or less than the associated TPU S0 - Spectral quality prevents accurate quantitation.
¥1 - Chemical Yield Is in control at 100-110%. Quantitative Yield is assumed. 81 - Nuclie identification andlor quantitation Is tentaive.
Y2 - Chemical Yield outside default limits. T1 - Nuclide identification is tentative.
LT - Result is less than Requested MDC, greater than sample specific MDC. R - Nuclide has axcaadad B halflives.
M3 - The requested MDC was nol mel, but the reported "
activityis et 0 MOC. G - Sampie densily diffars by more than 15% of LCS density.
M- The requested MDC was nol met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI S0P 743)
MDC - Minimum Detectable Concentration {see PAI SOP 708)
BDL - Below Detection Limit
Data Package ID: GSA0407010-1
Date Printed: Friday, August 13, 2004 Paragon Analytics Pagedofd .
vooo13

LIMS Version: 5.052A
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APPENDIX D

ANALYTICAL DATA REPORTS OF TRACE ELEMENT CONCENTRATIONS
IN UNDERSTORY AND OVERSTORY VEGETATION COLLECTED AROUND
THE DARHT FACILITY DURING 2004
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Total ICP Metals

Method SW6010B
Sample Results

Lab Name: Paragon Analytics
‘Work Order Number: 0407011
Client Name: ESH20_LANL
ClientProject ID; DARHT OS Vegetation 7TH02 CFDW D361 1000

Field ID; EAST-0S Sample Matrix: TISSUE Prep Batch: IP040802-3 Sample Aliquot: 19
Lo s et F, e
Date Extracted: 02-Aug-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 09-Aug-04 Basis: As Recelved File Name: TS40803
Prep Method: SW30508 Lk, ﬂ} Aot
CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier

7440-36-0 | ANTIMONY 1 /04 04 U
7440-38-2 | ARSENIC 1 ‘05 05 U
7440-35-3 | BARIUM 1 24 0.2
744041-7 | BERYLLIUM 1 0.2 02 U
744043-9 | CADMIUM 1 0.25 025 U

| 744047-3 | CHROMIUM 1 0.5 05| U

| 7440-50-8 | COPPER | 1 JB 0.5

! 7439-92-1 LEAD | 1 ‘s 0.15

| 7440-02-0 NICKEL 1 A 11 W

| 778249-2 | SELENIUM 1 / 0.38 025 |
7440-22-4 | SILVER | 1 ‘o5 05! U
7440-28-0 | THALLIUM 1 /04 04 U

Data Package ID: /T04070711-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page1of4

LIMS Version: 5.0524
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Total ICP Metals

Method SW6010B
Sample Results
Lab Name: Paragon Analytics
Work Order Number: 0407011
Client Name: ESH20_LANL

. . p.\ |
ClientProject ID: DARHT OS Vegetation 7TH02 CFDW D361 1000 1&& W {\mgﬂ
Field ID: SOUTH-OS Sample Matrix: TISSUE Prep Batch: IP040802-3 Sample Aliquot: ig
LabID: 0407011-2 % Moisture: NIA QCBatchiD: IP040802-3-1 Final Volume:  50ml
- Date Coll 18-Jun-04 Run ID: ITO40809-1A3 Result Units: ma'kg
Date Extracted: 02-Aug-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 09-Aug-04 Basis: As Received File Name: TS40809
Prep Method: SW30508
CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier
| 7440-36-0 | ANTIMONY 1 ‘04 04| U
!—744,0_33_2 | ARSENIC 1 /05 05| U
| 7440-38-3 | BARIUM 1 4 32 0.2
| 7440-41-7 | BERYLLIUM 1 /02 02| U
i o | cAomuM 1 025 02| U
T440-47-3 | CHROMIUM 1 <05 05| U
7440-50-8 | COPPER 1 / 54 0.5 E
T439-92-1 LEAD 1 ‘28 0.15
T440-02-0 NICKEL 1 J | 1 u
| 7782492 | SELENIUM 1 051 025
| 7440224 | swver 1 05 05| U
7440-28-0 | THALLIUM 1 04" 04| U

Data Package ID: /T0407071-1

Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page2of 4
LIMS Version: 50524
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Lab Name: Paragon Analytics
Work Order Number: 0407011
Client Name: ESH20_LANL

Total ICP Metals

Method SW6010B
Sample Results

ClientProject ID: DARHT OS Vegetation 7H02 CFDW D361 1000

G, Sl

Field ID: WEST-0S
LabID: 0407011-3

Date C

Sample Matrix: TISSUE
% Moisture: N/A

i: 18-Jun-04

Date Extracted: 02-Aug-04
Date Analyzed: 09-Aug-04
Prep Method: SW3050B

Prep Batch: IPO40802-3
QCBatchiD: IP040802-3-1
Run 1D: ITD40809-1A3
Cleanup: NONE
Basis: As Received

Sample Aliquot:
Final Volume:

Clean DF:

File Name: TS40809

S0mi
Result Units: mg/kg

CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier
| 7440-36-0 ANTIMONY 1 {04 04| U
| 7440-38-2 | ARSENIC 1 /05 05| U
7440-39-3 | BARIUM 1 ! a4 0.2
7440-41-7 BERYLLIUM 1 402 02| U
7440-43-9 | CADMIUM 1 '025 | 035| U
7440-47-3 | CHROMIUM 1 4 05| 05| U
744050-8 | COPPER 1 /72| 0.5
‘| 7439921 | LEAD 1 ! 49 0.15
7440-02-0 | NeKeL 1 I 1 U
7782-49-2 SELENIUM 1 ! os7 0.25
7440-22-4 | SILVER 1 T os 05| U
T440-28-0 THALLIUM 1 ! 04 04| U
Data Package ID: IT0407011-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page3of 4

LIMS Version: 50524
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Total ICP Metals

Method SW6010B
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0407011
Client Name: ESH20_LANL
ClientProject ID: DARHT OS Vegeltation 7H02 CFDW D361 1000
Frakd 101 NORTFOS Sample Matrix: TISSUE Prep Bateh: IP040802-3
" % Moisture: N/A QCBatchiD: IP040802-3-1
0407011-4
Lab Iy Date Col 21-Jun-04 Run ID: IT040808-1A3

Date Extracted: 02-Aug-04 Cleanup: NONE

Sample Aliquot:

Final Volume:

Result Units: ma/kg
Clean DF: 1

19

50 ml

Date Analyzed: 09-Aug-04 Basis: As Received File Name: TS40809
- . b \
Prep Method: SW30508 (O 1/ Yseloy
CASNO Target Analyte Dilution Result Reporting | Result EPA
Factor Limit Qualifier | Qualifier
T440-36-0 ANTIMONY 1 /04 04| U
7440-38-2 ARSENIC | 1 /05 05| U
7440-39-3 BARIUM | 1 N 0.2
7440-41-7 | BERYLLIUM 1 /02 02| U
7440-43-9 | CADMIUM 1 | 0.25 025 | U
T440-47-3 CHROMIUM 1 {105 05| U
7440.50-8 | COPPER 1 {68 05
7439-92-1 LEAD 1 i1 0.1
7440020 | NICKEL 1 i 12 |
7762-49-2 | SELENIUM 1 /059 0.25
T440-22-4 SILVER 1 Y08 05| U
T440-28-0 THALLIUM 1 J 04 04| U
Data Package ID: /T0407011-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page4of 4

LIMS Version: 5.052A

15
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Total MERCURY
Method SW7471

Sample Results

Lab Name: Paragon Analytics
Client Name: ESH20_LANL
Client Project ID: DARHT OS Vegetation TH02 CFDW D361 1000
Work Order Number: 0407011 Final Velume: 100 ml
Reporting Basis: As Received Matrix: TISSUE
Result Units: mg/kg P T
[U. 3 ‘;\' ':.(\-_'*.u\.q‘L

Date Date Date Percent | Dilution Reparting Sample
Client Sample ID LabID | Collected | Prep: Analyzed | Moisture| Factor Result Limit | Flag | Alquot
EAST-0S | 040701141 | OBNE/2004 | O7/0812004 | 0711272004 A 1| Joam 00| UN 069
SOUTH-0S8 0407011-2 | OBME/2004 | O7/0GV2004 | 07/12/2004 NIA 1 | I oo | 0. u 069
WEST-0S D407011-3 | DBM&Z004 | OT/09/2004 | 07/12/2004 NA 1| T oon 0.01 069
NORTH-0S | 04070114 | 062172004 | O7/06/2004 | 07/12/2004 NIA 1] | om 0.01 06g
Comments:
1. NDor U = Not Detected at or above the client requested detection limit.
Data Package ID: HG0407017-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page 10f 1
LIS Version: 5.0528
16
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Total ICP Metals

Method SW6010B
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0407012

Client Name: ESH20_LANL
ClientProject ID: DARHT US Vegetation THO2 CFDW D361 1000

({Indf ‘f{ ¢ [0loy

Field ID: EAST-US
Lab ID: 0407012-1

Sample Matrix: TISSUE
% Moisture: N/A
Date Collected: 18-Jun-04

Date Extracted: 02-Aug-04
Date Analyzed: 09-Aug-04
Prep Method: SW30508

Prep Batch: IP040802-3
QCBatchID: IP040802-3-1
Run ID: IT040809-1A3
Cleanup: NONE
Basis: As Recsived

Sample Aliquot:

Final Volume:

Result Units: mg/kg
Clean DF: 1
File Name: TS40809

1g

S0ml

CASNO Target Analyte Dilution Result Reporting | Result EPA
Factor Limit Qualifier | Qualifiar
7440.38-0 | ANTIMONY 1 ‘04 04| U ;
[ 7440382 | ARSENIC 1 ‘05 05| U
| 7440-39-3 | BARIUM 1 ‘23 02
7440-41-7 | BERYLLIUM 1 T02| 02!
7440430 | CADMIUM 1 /025 05| U
T440-47-3 CHROMIUM 1 /05 05| U
7440-50-8 | COPPER 1 / BS5 05 |
7439-92-1 | LEAD 1 / 078 0.15
7440-02-0 NICKEL | 1 / 1 1 u
7782-49-2 | SELENIUM | 1 /057 0.25
| 7440-22-4 | SWLVER 1 /05 05| U |
| 7440-28-0 | THALLIUM 1 / 04| 04| U
Data Package ID: /T0407012-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page 10f4

LIMS Version: 5.0524

12
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Total ICP Metals

Method SW6010B
Sample Results
Lab Name: Paragon Analytics
Work Order Number: 0407012
Client Name; ESH20_LANL

ClientProject ID: DARHT US Vegetation TH02 CFDW D361 1000 /éé [4 5;-/30/”‘,
Field ID: SOUTH-US Sample Matrix: TISSUE Prep Batch: IP040802-3 Sample Aliquot: 19
Calib ptor012.2 % Moisture: N/A QCBatehlD: IP040802-3-1 Final Volume: S50 mi
i Date C d: 18-Jun-04 Run ID: ITO40808-1A3 Result Units: mg/kg
Date Extracted: 02-Aug-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 09-Aug-04 Basis: As Received File Name: TS40809
Prep Method: SW30508
CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier

7440.36-0 | ANTIMONY 1 Y04 04| U
7440-38-2 ARSENIC 1 ‘05 05 U
7440-39-3 BARIUM 1 20 0.2
T440-41-T BERYLLIUM 1 Joz| 02| U
T440-43-9 CADMIUM 1 /025 | 025| U
7440-47-3 CHROMIUM 1 Tos! 05| U
7440-50-8 COPPER 1 /6.5 | 0.5
7435-82-1 LEAD 1 Jo4| 0.15
7440-02-0 NICKEL 1 114 1 |
TTB2-49-2 | SELENIUM 1 085 | 0.25 |
T440-22-4 SILVER 1 0.5 05| U
7440-28-0 | THALLIUM 1 0.4 04| U

Data Package ID: /T0407012-1

Date Printed: Wednesday, August 18, 2004 Paragon Analylics Page2 of 4
LIMS Version: 5.0524

13
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Total ICP Metals

Method SW6010B
Sample Results
Lab Name: Paragon Analytics
Work Order Number: 0407012
Client Name: ESH20_LANL

ClientProject ID: DARHT US Vegstation 7H02 CFDW D361 1000 [,] k %/ sf wﬂ,q
FioldID: WEST-US Sample Matrix: TISSUE Prep Batch: |P040802-3 Sample Aliquot: 19
% Moisture: N/A QCBatchlD: IPO40802-3-1 Final Volume: S0ml
. 07012~
Lanib pOTed Date Collected: 18-Jun-04 Run ID: T040809-1A3 Result Units: mg/kg
Date Extracted: 02-Aug-04 Cleanup: NONE Clean DF: 1
Date Analyzed: 09-Aug-04 Basis: As Received File Name: TS40809
Prep Method: SW30508
CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier
T440-36-0 ANTIMONY 1 0.4 04| U
7440-38-2 ARSENIC 1 0.5 05| U
7440-39-3 BARIUM 1 19 0.2
7440-41-T BERYLLIUM 1 0.2 02| U
7440-43-9 CADMIUM 1 0.25 0.25 |
744047.3 | GHROMIUM 1 0.5 05| U |
7440-50-8 COPFER 1 7.3 05|
7439-92-1 LEAD 1 11 0.15
7440-02-0 NICKEL 1 1 1 U
7782-49-2 SELENIUM 1 0.62 0.25 |
7440-22-4 | SILVER 1 0.5 05| U | |
T440-28-0 | THALLIUM 1 0.4 | 04| U
Data Package ID: /T0407012-1
Date Printed: Wednesday, August 18, 2004 FParagon Analytics Page 3 of 4

LIMS Version: 5.0524

14
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Lab Name:

Work Order Number:
Client Name:
ClientProject I1D:

Total ICP Metals

Method SW6010B
Sample Results

Paragon Analytics
0407012
ESH20_LANL

DARHT US Vegetation 7H02 CFoW 03611000 (3 |, |
LAY

Field ID: NORTH-US
Lab ID: 04070124

Sample Matrix: TISSUE
% Moisture: N/A
Date 21-Jun-04

Date Extracted: 02-Aug-04
Date Analyzed: 09-Aug-D4
Prep Method: SW30508

Prep Batch: IP040802-3
QCBatchiD: IP040802-3-1
Run |D: [T040809-1A3
Cleanup: NONE
Basis: As Recaived

Sample Aliquot: 149
Final Volume: 50 ml
Result Units: mg/kg
Clean DF: 1

File Name: TS40809

CASNO Target Analyte Dilution Result Reporting Result EPA
Factor Limit Qualifier | Qualifier

T440-36-0 | ANTIMONY 1 0.4 04| U

T440-38-2 ARSENIC 1 0.5 05| U

7440-39-3 BARIUM 1 28 0.2

T440-41-7 BERYLLIUM 1 0.2 02| U

T440-43-9 CADMIUM 1 025 625 | U

T440-47-3 CHROMIUM 1 0.5 05| U

T440-50-8 COPPER 1 10 05|

7439-92-1 LEAD 1 077 C.15 |

7440-02-0 NICKEL 1 1 1l v

T782-49-2 | SELENIUM 1 0.47 25

7440-22-4 | SILVER 1 05 0s| U

7440-28-0 THALLIUM 1 0.4 04| U

Data Package ID: /T0407012-1
Date Printed: Wednesday, August 18, 2004 Paragon Analytics Paged of 4

LIMS Version: 5.0524

15
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Total MERCURY
Method SW7471

Sample Results

Lab Name: Paragon Analytics
Client Name: ESH20_LANL
Client Project ID: DARHT US Vegetation 7H02 CFDW D361 1000
Work Order Number: 0407012 Final Volume: 100 ml
Reporting Basis: As Received Matrix: TISSUE
Result Units: mg/kg

olas I‘;I;{ 'L\w?.\ A

Date Date Date | Percent | Dilution Reporting Sample

Client Sample 1D LabiD | Collected | Prepared | Analyzed | Moist Factor Result Limit | Flag | Aliquot
EAST-US 0407012-1 | DB/1B/2004 | O7/09(2004 | D7/12/2004|  N'A 1 0.01| 0.01 u 06g
SOUTH-US :m?c‘lz—z D61 B/2004 :OTMDN‘ 071272004 NIA 1 0.01 0.01 u DBg
| wesT-us | 0407012-3 | DGA1B/2004 | O7/0S/2004 | DTH2/2004 |  NIA 1 0.01 0.01 u 06g
ENOHTH-US 04070124 06/21/2004 O?WZUM! OTM22004 A 1 BD‘!I om u DBg

Comments:

1. NDor U = Not Detected at or above the client requested detection limit.

Data Package ID: HG0407012-1

Date Printed: Wednesday, August 18, 2004 Paragon Analytics Page 1 of 1
LIMS Version: 50624

16
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This report has been reproduced directly from the
best available copy. It is available electronically
on the Web (http://www.doe.gov/bridge).

Copies are available for sale to U.S. Department
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Office of Scientific and Technical Information
P.O. Box 62
Oak Ridge, TN 37831
(865) 576-8401

Copies are available for sale to the public from:
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161
(800) 553-6847
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