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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 3H, 
137 Cs 9osr 238pu 239,24op 241 Am 234U 23su 23sU Ag As B Be Cd c Cu , , , u, , , , , , , a, , , r, , 
Hg, Ni, Pb, Sb, Se, and Tl. 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 SALs. 

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.l. (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. 
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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. 

II. 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 em (4 in.) in diameter driven 5 em (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 

10m (32ft) 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 m 

prelabeled 500-mL polypropylene bottles, and prelabeled 125-mL polypropylene bottles were 
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Figure 1 Sampling locations at DARHT at T A-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, 

C C H N . Pb Sb S d Tl) d d" l"d (3H 137C 238p 239.240p 90S 24IA d r, u, g, 1, , , e, an an ra 1onuc 1 es , s, u, u, r, m, an 

totu). 

All methods of analysis have been previously reported (Purtymun et al. 1987; Fresquez et 

al., 1996a, 1996b; Nyhan et al., 2001 a, 2001 b). Results are reported in pCi/mL (of soil moisture) 

for 3H, pCi/g dry soil for all the other radioisotopes, and 11g/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 

2.5 to 5 em (1 to 2 in.) 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 comers 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 lb) 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 3H, other 

radionuclides, and trace elements. 

Subsamples for 3H analysis were placed in an apparatus to collect distillate water (Salazar 

1984). Vegetation subsamples for trace element analysis were dried at 70 oc 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 oc 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 eH, 137 Cs, 238Pu, 239'240Pu, 90Sr, 241 Am, and 101U) and trace elements (Ag, As, 
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Ba, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se, and Tl). Results were reported in pCi/mL of tissue 

moisture for 3H, pCi/g of ash for the other radionuclides, and trace elements are reported in 1-1g/g 

dry (see Nyhan et al. [2002] for a detailed description ofTPU). 

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 234U and 238U, which for naturally occurring U is one, was assessed using 

the following steps: (1) the difference between 234U and 238U was calculated, (2) the squares of 

their uncertainties were summed and then the square root of this number was taken, (3) the 234U 

and 238U difference was divided by the pooled square root, ( 4) if the result was greater than 3, 

then it was observed whether the 234U value or the 238U value was larger, (5) if the 234U value 

was larger, then excess enriched U was indicated. Conversely, if the 238U value was larger, then 

excess depleted U was indicated. 

III. 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 137 Cs and 238U in 

three out of the four soil samples and 239
•
240Pu and 241 Am in one out of the four soil samples. 

These data, at least for 137Cs and 238U, 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 
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Table 1. Radionuclide concentrations (analytical uncertainty at three sigma) in surface soil and sediment collected 
around the DARHT facility in 2004.8 (Note: Bold values are greater than both the TPU and BSRL.) 

3H 9osr 137cs 238Pu 239,24oPu 241Am mu nsu mu 
Location (f!Ci/mL)b ((!Ci/g dr~) ((!Ci/g dr~) ((!Ci/g dr~) (pCi/g dry) (pCi/g dry) (pCi/gdry) !pCi/g dry) (pCilg drl') 

Soil 
0.10 0.14 0.063 0.0010 0.0030 0.0061 1.7 0.098 3.2 e 

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) (0.0 10) (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) 

BSRLC 0.53 0.34 0.27 0.003 0.017 0.008 2.4 0.10 2.2 

SALd 6,400 5.7 5.3 49 44 39 63 17 86 

0\ 

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 2.5 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 e 

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 O.Q15 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. 
bConcentration for 3H is based on soil moisture: a value of6,400 is equivalent to a Screening Action Level (SAL) value of890 pCi/g 3H for a soil at a 

water content of 12%. 
<Baseline Statistical Reference Level (Fresquez et a!., 2001 b). 
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 238U in overstory vegetation, were either nondetectable or within BSRL values. All 

of the overstory vegetation samples collected around the DARHT facility contained 238U 

concentrations just above the BSRL and correlates very well with the 238U concentrations in 

soils. The U on all of the overstory (and some understory) plants had 234U and 238U ratios 

consistent with that of depleted U. 

Results of the trace element concentrations m 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). 
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Table 2. Total trace element concentrations (J.lg/g dry) in surface soils and sediments collected around the DARHT 

facility in 2004.a (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 ub 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 5.5 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 

BSRV 1.6 3.2 147 1.1 0.52 14 7.0 0.040 9.6 14 0.40 0.55 0.40 

SALd 390 6.1 5400 150 39 210 2900 23 1600 400 31 390 5.5 

00 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 4.5 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 3.5 161 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 5.5 

•see Figure 1 for sample location points. 
bUndetectable; the analyte was analyzed but not detected above the reporting limit. 

cBaseline Statistical Reference Level (Fresquez et al., 2001 b). 
dEP A Screening Action Level (USEP A 2000). 



Table 3. Radionuclide concentrations (analytical uncertainty at three sigma) in overstory and understory vegetation 
collected around the DARHT facility in 2004.a (Note: Bold values are greater than both the TPU and BSRL values.) 

234u mu 23su 
3H 9oSr 137Cs 23sPu 239,240pu 241Am pCi/g pCi/g pCi/g 

Location (~Ci/mL)b (~Ci/g ash) (~Ci/g ash) (pCi/g ash) (pCi/g ash) (pCi/g ash) ash ash ash 

Overs tory 
2.0 d 0.33 1.1 -0.01 0.0016 0.44 0.031 

North (0.38) (0.28) (0.84) c c (0.0021) (0.11) (0.012) (0.48) 

0.65 6.9 0.30 -0.0005 0.0031 0.0014 0.53 0.054 3.6 d 

East (0.41) (2.4) (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 d 

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 d 

West (0.39) (2.6) (0.87) (0.0045) (0.0047) (0.0060) (0.060) (0.011) (0.20) 

BSRL0 1.0 8.0 1.3 0.028 0.0060 0.016 0.73 0.031 0.65 

Understory 
\0 0.25 0.61 -0.20 0.0003 0.0037 0.0007 0.19 0.011 0.38 d 

North (0.36) (0.23) (0.66) (0.0050) (0.0071) (0.0066) (0.053) (0.0077) (0.099) 
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) (0.0 15) 

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 

aSee Figure I for sample location points. 
b Concentration for 3H is based on moisture in vegetation. 
c Lost in analysis. 
d Comprised of depleted U. 
e Baseline Statistical Reference Level (Fresquez et al., 2001 b). 



Table 4. Total trace element concentrations (f.lg/g dry) in overstory and understory vegetation collected around the 
DARHT facility in 2004.8 (Bold values are greater than both the reporting limit and BSRLs.) 

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

Overstory 

North ub 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 O.o11 u 4.9 u 0.57 u 

RLC 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 

BSRLct 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 
0 

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 1.1 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 

BSRLd 1.1 0.28 82 0.12 0.56 0.77 12 0.090 5.6 3.3 8.5 0.27 0.27 
a See Figure I for sample location points. 
bUndetectable; the analyte was analyzed but not detected above the reporting limit. 
c Reporting Limit 
d Baseline Statistical Reference Level (Fresquez et a!., 2001 b). 



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. 

V. ACKNOWLEDGMENTS 

Thanks to Louis Naranjo for sample collection and processing. Also, special thanks to 

Hector Hinojosa for editing the manuscript and to Teresa Hiteman for composition work. 

VI. REFERENCES 

ASTM, "Standard Practice for Sampling Surface Soil for Radionuclides," in Annual Book of 
ASTM Standards, American Society for Testing and Materials, Philadelphia, PA (1990). 

ER, "Derivation and Use of Radionuclide Screening Action Levels," Los Alamos National 
Laboratory document LA-UR-01-990 (2001). 

Fresquez, P.R., "Study Plan for Soil, Plant, and Biota Contaminant Monitoring at DARHT," Los 
Alamos National Laboratory memorandum ESH-20/Ecol-96-0657 to Todd Haagenstad (1996). 

Fresquez, P.R., D.R. Armstrong, and L. Naranjo, Jr., "Radionuclide and Heavy Metal 
Concentrations in Soil, Vegetation, and Fish Collected Around and Within Tsicoma Lake in 
Santa Clara Canyon," Los Alamos National Laboratory report LA-13144-MS (1996a). 

Fresquez, P.R., E.L. Vold, and L. Naranjo, Jr., "Radionuclide Concentrations inion Vegetation at 
Radioactive-Waste Disposal Area G during the 1995 Growing Season," Los Alamos National 
Laboratory report LA -13124-PR (1996b). 

Fresquez, P.R., J.W. Nyhan, and H.T. Haagenstad, "Baseline Concentrations of Radionuclides 
and Trace Elements in Soils, Sediments, and Vegetation around the DARHT Facility," pp 13-40 
in "Baseline Concentrations of Radionuclides and Trace Elements in Soils, Sediments, 
Vegetation, Small Mammals, Birds, and Bees around the DARHT Facility; Construction Phase 
(1996 through 1999)," Los Alamos National Laboratory report LA-13808-MS (2001). 

Fresquez, P.R., J. Nyhan, B. Gallaher, and G. Gonzales, "Soil Monitoring," pp. 191-210 in 
"Environmental Surveillance at Los Alamos during 2002," Los Alamos National Laboratory 
report LA-14085-MS (2004a). 

11 



Fresquez, P.R., J.W. Nyhan, and E.L. Taylor, "Concentrations of Radionuclides and Trace 
Elements in Soils and Vegetation Around the DARHT Facility during 2003," Los Alamos 
National Laboratory report LA-14099-PR (2004b). 

Longmire, P., S. Reneau, P. Watt, L. McFadden, J. Gardner, C. Duffy, and R. Ryti, "Natural 
Background Geochemical, Geomorphology, and Pedogenesis of Selected Soil Profiles and 
Bandelier Tuff," Los Alamos National Laboratory report LA-12913-MS (1996). 

Nyhan, J.W., P.R. Fresquez, K.D. Bennett, J.R. Biggs, T.K. Haarmann, D.C. Keller, and H.T. 
Haagenstad, "Baseline Concentrations of Radionuclides and Trace Elements in Soils, Sediments, 
Vegetation, Small Mammals, Birds, and Bees around the DARHT Facility; Construction Phase 
(1996 through 1999)," Los Alamos National Laboratory report LA-13808-MS (2001a). 

Nyhan, J.W., P.R. Fresquez, H.T. Haagenstad, and W.R. Velasquez, "Concentrations of 
Radionuclides and Trace Elements in Soils and Vegetation Around the DARHT Facility during 
2000," Los Alamos National Laboratory report LA-13866-MS (2001b). 

Nyhan, J.W., P.R. Fresquez, H.T. Haagenstad, and W.R. Velasquez, "Concentrations of 
Radionuclides and Trace Elements in Soils and Vegetation Around the DARHT Facility during 
2001," Los Alamos National Laboratory report LA-13963-MS (2002). 

Nyhan, J.W., P.R. Fresquez, and E.L. Taylor, "Concentrations of Radionuclides and Trace 
Elements in Soils and Vegetation Around the DARHT Facility during 2002," Los Alamos 
National Laboratory report LA-14056-PR (2003). 

Purtymun, W.D., R.I. Peters, T.E. Buhl, M.N. Maes, and F.H. Brown, "Background 
Concentrations of Radionuclides in Soils and River Sediment in Northern New Mexico, 1974-
1986," Los Alamos National Laboratory report LA-11134-MS (1987). 

Salazar, J.G., "Produce and Fish Sampling Program of Los Alamos National Laboratory's 
Environmental Surveillance Group," Los Alamos National Laboratory report LA-1 0 186-MS 
(1984). 

USDOE, "Dual Axis Radiographic Hydrodynamic Test Facility Final Environmental Impact 
Statement Record of Decision," United States Department of Energy report USDOE/EIS-0228 
(1995a). 

USDOE, "Final Environmental Impact Statement: Dual Axis Radiographic Hydrodynamic Test 
Facility," United States Department ofEnergy report USDOE/EIS-0228 (1995b). 

USDOE, "Dual Axis Radiographic Hydrodynamic Test Facility Final Environmental Impact 
Statement Mitigation Action Plan," United States Department of Energy report USDOE/EIS-
0228 (1996). 

USEP A, "Human Health Medium Specific Screening Levels," Region 6, Multimedia Planning 
and Permitting Division, www.epa.gov//region6/6pd/ rcra6/pd7/screen.htm (2000). 

12 



APPENDIX A 

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN 

SOILS AND SEDIMENTS COLLECTED AROUND THE DARHT FACILITY 

DURING2004 

13 



14 



....... 
Vl 

Los Alamos 
Ln::. -\l:.'ltr>(~" Nath~r>H~ L .. 1h>.'>'!.J!<.t1) 

hK Abm~~'>. Nt'\\ Mni.;r~ :~'::r~.s 

(""······-················-··-·-·······-···--~----~~~""'~--~--~ .. 
~ hng:1.. j N,~~m= 

DARHl" Swvt~ilkln~:e Pt(>fJ"~Jtn. 
Soil 

CHAIN-OF -CUSTODY RECORD 
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RRES f\l;\Q MS J978 
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Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: ES~ 00 LANL 

Client Project Name: DAR.Hf S:rrvemance Pn:>gl"am, Sod Samples 

Client Project Number: 7HU2 CFlJW 0361 WOO 

Cli&nt Sample 10 

0404219--1 [,<\S.'f sa~r.¥1 

(14.('4219--2 SOUTH sn~'P'B 

04!:!4.;?, , ll (~ W!.-:St sw~'*J 

(}'U}42HM NCB'Hi SaM'ifif 

C4tA:.:!19-5 SED>E sa~~\;}'<) 

(\;11)121?-hl SED\S $;}1¥\;~'-l:l 

t14t·421t~-? SH .. f··W Sam~~ 

O·U,.->421$.).5 SEDU·J San·.,p-~t! 

Comments: 

Data Pac:kage 10: h3s0404219·1 

Q;nl!f%1-m;f'la(J'il: 

U R~·1>J~ ·::; lm~ ft·.z<r: ~"'<? W7JT<tr ~;::-t••::f•c MCK: 

lf ·I~J;::!<~i: ~ 10~~ l"AW tlo/4<,,._~~<10 VC!C >;;~E~,~tN f:'•JI" ,:;::(>'!-! }f'<'>;:' .. ~ MP<.J 

"Y1 -Cl"Hl'\'tr,~ll Y:?-!<.1 !f-lf' !;l;t".'r01 ~~~ '00·1 ,~% 0\o)ifl;>bl: •"<"' Y,+! ~~ -il'>.i-<Jtlf!¢ 

Y~ - CM~"1tWI Y,e)¢ O<t<~¢1 \lef;)>:i( :.:nl$ 

M • nw 'f".~vM-'¢d MDC w;m >':tit ,Y't"l 

H-3 

r~ -:~ 

MJ- T<·*." ·~1-m''-0 MfX~ .wr. "d n~. ht~ ('1<' r~.,-~~,..~ ~:.~ '/(~ '" '}'t::!CC 1"'1>::• ~"e -~,1~<j '-':}r.:: 

IJat~nted: Thu,soay, May 20, 2004 

Q 
Q 
c 
c..:> 

labotolo')' Name: Paragon Analytles 

PAl Work Order: 041}1219 

Result +I· 2 s TPU 

0 22 +I- 0.30 

0.11 •i- 0.29 fHIJ 

\) 4~1 

fU? 

ne-e 

t.oJn 

l)(:-4 

Q 49 

Paragon Annlytics 
UMS V!!tS{lt\. e:<~J HA 

pe;.'m1 

p;iu!'! 

pC:'ml 

pCi.frd 

p.<;::.•1nl 

p{;-::rr•cl 

~..:tnl 

Poga: 1 o1 1 

Reported on: 1 hutsdJy. M:<"Jy 20, 2004 

10 31.41 AM 

Oate J Flags 
Analyzed 

5:•£!/'0::.V. 

SOH, 3Hl"M(l$.'1J¥1 :,,,'•!.<!/f){I;S \) 

SOlL 3}K'AO;y,)Q,1 Cd<;V~fX:4 u 

SOtL 3}-"'J·10SC9-l $f'tf2!){':4 

SEf.'ft.lEt..c'T 3KMO<;.Qfl! 5i~~-'2f'lt4 

Sfl)~~~tNf 3HC40f..U9 1 s:~M?.f'_.{>-1 

S([)lM!;;;Nl :n·:-(J40-:;:.o9,1 tYl~:2l)"A 

SEO!f,1fNf St-t:MO:'i<J9 1 S>;'NZO~ 1J 

Ab\"'>'M9~'l;"'"i--

JP~J · 1l:l(;li Prro~'.}~le-d L;.·~ctt'&•~:y t~e >'/\! S~)P T.t3) 

MDI..:: • M I'< l'~f'! D!;""&<.Ut> ~ CC«":<.>N•I•nt:.<.o"" !-!.~ 1'1\1 ~;()~1 1(;)) 

R!}L • Beif.l"' !_;~~.f>Gl:G) t ,~,~ 
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Strontium-90 Analysis by GFPC Sample Results Summary 

Client Name: ESH20~ LANL 

Clhmt Project Name: I)ARHT Su~V€ll!f<:mto: Progr3m, SOr! San~pl(!$ 

CH~rtt ProJ.,et Numbttr: 7H02 CFDVV 0361 1000 

Client Sample ID 

tJ4fU.(19H f.~st 

04~H:!19-Z ${)UTH 

i/\'EST 

fJOR:TH 

SED~-E s~mp~ 

040·121!).(. S£0'-S S;Jm;:!f! 

Mi':>4?1!}-7 S€DI-'l¥' Samf;1fl 

6J042,~l-8 SECI-N S.ltnp~ 

Comments: 

Data Package 10: SRS0404219-1 

Qw.31ff~l.i!15 

U • R~Mt r. >i!>M !t-.?!tl ~~~ ~<$i'!'fi<,> ~~ !k \!fX; 

LT , Rr.<~d~ :?-. lt?'1'f h;w !ttQta'Y.f!t!d Mt)t; g~~"ff ~h~" ~-y:\,">!"' ~i;<f~;:; ~,.;r:n 

Y! CMW?~t.."l::" Y>~d ::t li'! i.:~W~ <11 1 ~, ~ 10%: O<.l~tllib~;.,. Y;r<d !>; ll~,$<Jn'ffl! 

f':t)~C,',l; "t';r-!1 <::1\...~'k Jcl~<<31 !·"<~I'!'. 

M • !h~ ·~;~11.":! MDC W!: r,r.~ .,.,~ 

Sr·OO 

Sr-90 

Sd!D 

SdJO 

M1-T:-•!! -~~....,~~~ MX ... >?>'>""ri"m?~. !:-:;!~-§ t-.1rer:e-d.;o.::t!di>SQf1:%>"-<!r !f~n ~h~ "!!':X:t1MMD<:":: 

Date Printed: T t<£sday, ,lure 22. 2004 -c::; 
C"· 
c::; 

w 

t.ob.,..atory Name: Paragon Analytic• 

PAl Worit Ord•r: 0404119 

Result +I· 2 s TPU 

0.06 +l· 0.14 

0.04 *"l· 0.15 134 

CU1 '*'!· 0 ~5 "33 

0-H •1- 0 11 036 

001 +/-0 15 \!25 

{l10 +/- 0 14 0.18 

-U-05 •.'· 0,13 O.Jil 

DD6 +i- Q_ 12 (L2S 

Paragon Analytics 
UUS Vt-t~~icfl ~ (t35.1\ 

pC·:'g 

!!'C~t.l 

pc~·g 

pC~tg 
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pCfi<;J 

p:;~'tJ 

Page~ 1 o11 
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SOfL S~0400GI-I f:,'ff.,f.0::¥'A 
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Isotopic Americium By Alpha Spectroscopy Sample Results Summary 

Client N•ms: ES>l20,LANL 

CUerrt ProJect Name: DARHT Surveillance ProgrtJm, Soil S.amples 

Cli•nl Project Number: 7H02 CFD'.N 0361 100() 

Client Sample ID 

(:.!()<1~">9'-1 !:A$1 

0-t.:<-11 ~9-2 soun~ 

ti~O·RHf·j W!'Sl 

'-------~· 

()4{)•~2"1~-~ lltJR11l San"',f:llt'$ 

C·404?.~9-S SEDI-E SamtM! 

04N7,1t!---fl SEOH; Sw.ttp!~ 

13·HMl1~U .S£01-W Sampl~ 

Ni:-il:2~9-8 SEOH•i Sample 

Comments: 

Data Package 10: am0404219·1 

~.~!ff<l!'"~otll=i;m:'l: 

V J:fa.Gtl<~ ~"$ r-::~>"· tt:;,; MJmp:e ;p~~~f·- MD:.~ 

tr. HM!<J"! ~;~~-!'! l~.,.~~r~t~·4MDC.1r~n~" \l'~~~·,:;ct:t•~:t/~!\f!<"<<:+r MU<.:. 

Y1 • C:!'!~.WHX:>i y,~·>-1 ·~ ,f> t~"!tr!11;l lt'(l. iH)~-.,. 1:-l>.>i':i~C!'I\in> Y<~H :~ !1:!-!>l.:r:':!UI 

Y'l· Ct~t:$ '~'•J-\:<-A~- ~~03'1:,::-t~m-~ 

U • f$~ <Wl<.>M'<:<,j M{l(;.•,-n l"l¢-t>":Q! 

Am-241 

Arn~41 

Am·:t41 

Atn-241 

Atn-241 

M1 • rt'* <~"P'"'"l~r-r, Mf>C W~1i fl.ct roM i:-Jl ~l'>r< ~·o::·fff><:l :vt."lll !$1"'1';<t':r<" l'"«<t•• !I~ <'\Wjl•~1 Mf.lf.': 

O!llalmn!M: fhu•$doy, JIJne 24,2004 
0 
0 

'"" 

Labornl<>ry N•m&: Paragon ~nalytlc• 
P~! Worl< Orc!or: 0404219 

Result +1- 2 s TPU 

0.0097 +i- 0 t.065 ; 

0 0070 *-1~ (LQQ:54 

0,0111 •1, 0Jill6l1 

0,0061 +!- (10058 

0,0044 +{~ 0,0041 

OJ/1)46 >!- lUl038 , 

O.OtHO ~f~ OAJ049 , 

0 OD15 H- OJX)36 

Paragon Analylics 
UMS Ver-woo: !I.OJflA 

l'ago: 1 of 1 

Repo-rted on: Thur-a.rlay. Ju~-e 2:4,2004 

12'5317 PM 

Date Flags 
Analyzed 

tV9:20J4 u 
: 

501( ASf!<!(W..(!1-->1 ~!!)..".?f!H ! L1 

pC~,>J SOIL ASJ41J001-4 t1'9r2tX}~ Ll 

pCi!9' SOIL ASQ401i01-4 St9''~C-J4 u 

pC{' SEDIVEN1 A$-tH!Y'J01-4 e,101'2Ht1~ u 

p0.'5J st:nr~JNtt t.,S.j:J(}(,PI·4 G$."200~ u 

t>G/{t SEUIMEN1 AS:•J·H.hlnl-•1 g:~t10!J4 LT 

~c~·ll SEDIMENT ASU4-:Km--.t t;,i';.tll!lJ4 1J 

Ai"t•·W~<li~Nl'> 

rt''J ! Olii! n.;,~-<Z\';ilmd \Jr-.-:;--('r!;>>r:'>< fy~ P.f\! fi(lf' ;"<!~, 
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fiCt · &-h:-w tJ.l:•-&>;;t·onl ·~· 

Pag'l 1 of 1 



....... 
\0 

Isotopic Plutonium By Alpha Spectroscopy Sample Results Summary 

Cllent Name: ESHZO. lANL 

Client Project Name: DARHl Svr.rei!!arH:e Program, Sot! Samp!t!s 

Client Project Numberc IH02 CFDW 0361 1000 

Client Sample 10 

EAST 

£AST Slmp!.e 

SO\JHI S.t·"lple 

{}~t1,;2l~·Z SO\I!H S-a"?'"!t'E 

(l4D,1219<1 WfS1" Sll~'1f.:'e 

(jj.!J421?<~ WES'f :S~<rip>e 

tJ1:.M1~lJ ... t noro:w S>tmpl~ 

t..M0·12HJ-•t NOHitl S8:'f1PI~ 

(!~(!421tl·5 SEOI·E $~-I'H}:-1~ 

Comments: 

Data Package 10: pu040421fi-1 

Om~1ffiQ'nffl:~g~· 

t<:~dt ·~ '"'"~:; l':~m jt>~ t&~>~t=@ $1)!!'<:.;r:\.. M:Y~ 

l! lk~u~l '~ ~·.~, tl'.."'!>' U<::•r.o>~l~~"d MP!.;. ')f9~~$f'll1¥~ Stlf''>·:!! .,_~'!?-~ '·-c- \~0!.: 

··~ (l:*'~Zo-* 'Y:BJ~ =~ '·'1 C~::>~'fiJ. to! 1\!(}. ~l•\•.;_ !J r:n:f.!;,t •• ~ 'f»•+!"' ·"''·1 • ...,....,1 
y~ ()":~1·•·:~ Y,tc>i!l '~-';•$,>:-"<"' !h;';~;:t i'Pr!~, 

Pu239 

Pu·23S 

rv.;?J9 

Pv-23~ 

Pu-1"~1) 

Pu·l3R 

Pu-219 

Pu-218 

t ;! ~f\l' '•'Jf'>Y''!•'!! i'r.~'" 'i ""· <.l'"?.l'"!' lhw, "':!'! '~r~"f·M ~<'::t.':: 

Date ~led: Thursday< JunR 2<L 1004 

(;._) 

l!!boratory Namt!:i Paragon A.nalyUe'$ 
PAl Wor~ Orcter: 0404219 

Result +f. 2 s TPU 

0 0031 +,'. 0.0037 

(J 01?1 .. ;. 0 f:-,()67 Of~S!:• 

OJJfJtl1 +fv !J CU41 ... Ui}.:!JO 

0.029 +}. 0.012 1.) D1l 

-0.0014 4/- 0.00~8 (}(<("}{H 

().016A li- 0,0079 tMlOf.\5 

0 DOH) H- O.C'1?·18 0.00.2<3 

0 OOJJ ~.'- 0.0<).51 o·~oeg 

0.0fJ35 j.f-0.0050 o.~oao 

Paragon A nalytics 
l!MS V€!•s:tm: 5 O:JGA 

rrCi"Q 

tJC.;g 

pC/~ 

pG:'g 

pt/9 

pC•-'q 

pe;g 

,:ct:g 

Page: 1 of 2 

Rep-orted on: 'Thw•yJ~~y. J~1ne 24,2:004 
t2:5S-22 flM 

SOil AS0:.1t>f\Jl-4 1!.·9:/.'l)O.t 

Snit A.S;~-1~)W_:I.<'j t::·(J:?ll\Jrt 

SOil... AS!!4U6Jl·4 t-·'J.':!U!J-1 

SOiL AS\!40i!z1! .-; ('f{l.'~~00->1 

SOil., AS040f> .. C~ 1 ~X):}'r,()r. 

SD1. AS£!4000~-A VJ::.!i.X~,; 

so:L ~\$0·108.2:~-t 6tl!'2C¥Jt, 

SEO!~IENT A$(1M}(Jf)~A f3:1-:l('Ot, 

P:.!J'lf$'"{"'11:">11!' 

TP!J lot!! -f'!'.Jt>~,N!;~1 Ll =~<~''~"':¥ 1"'~ Pt.~ ~QP )'4_l.) 

MtiC M<H"1>'J'JI L~,t< ~m:,t- C\l •lff=:i,r!"ti•l (~b'' ~,.~ :.=t)P :r~v~~ 

~lt"•l ~+.,,,_ t-1)~;!>~.!·:-:~, l ,,.....,~ 

Flags 

u 

ll 

u 

IT 

lJ 

I) 

u 
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Isotopic Plutonium By Alpha Spectroscopy Sample Results Summary 

CIIMt Name: ESH20_l.ANL 

Client Project Name: PARH1' Surva11!ance Pra;~ram, SoH S;;u·nples 

Cti~ot P"'j<!d Number: 7HlJ;? CFDW 0361 IOlXJ 

Client Sample 10 

SE01·f 

Samc~e 

sa~Ytple 

Sll".W Sa-mp!e 

S£01 W S,m~ 

:Sfn!--.'\f Snmpl~> 

o.-:.a.12~9" a S£DP.J :Sam"4e 

Comments: 

Data Package 10: pu0404219-1 

Oti3:1Wot~~~l~t-: 

tl F~~3~! ~~it:~~ lt'l'l (!~l?' Millrtt,:.ijj< <-t>~·O<lt I>#JC 

t:f - tl<Mull ~ r,;-,a ':"~t~' U~~~~1 Mf)C. l)tr,s-~4-P r,-,~<-: 119:~!!! !lp&..::~!i!; t..*CC 

Y i · f:tt!W~f"1 Y•criH ·?. \~! t~!>'t:l ,-., I<K.l-1ltJ%. Q'J!Oiritl~tl.f~ 'f<~M i-t il%~Jd 

'1'{ , 0:9~1~! ·r,~!1o::tA~l>~f' dd;>~-.l~ L~, 

U ' ~:<'-<) t~~>"t'<llt~<>1 ~lCC wm. >'¢1 hllt 

Nuclh;le 

Pu 239 

Pu-238 

PV-739 

Pu-2:33 

Pu2'19 

Po23$ 

Pu-2l9 

~- • ~~ r~-<";>"--1\~:;- M'{lC "''s ·~t>: ~~~ h•' Wff ~~,v·vt -"'~'..'!:v !'r ,,, ~~~<i'rl&M..Y• l~=<!' rP.1'::-r!e<~ um; 

Dateelnlo!d: 'lht~Mloy, J<Jm> 24, 20~ 
0 

=· ,, .... 

I 
I 
I 

Laboratory Name: Pamyon Analytlcs 
PAl Work Order: 04!)4219 ' 

Result +I· 2 s TPU 

0.00?9 +!~ 0.0054 

·D 0008 •1- 0.0038 · u 00~-1 

0.0063 •I 0.0059 JJ.WS-3 

0.0021 +1- 0.0051 (l 0(176 

0 +I· U.0051 00076 

0.0008 •I· 0.0041 B.IJQ1.2 

0.0033 +i· 0 0041 o.t>~Jn 

Paragon Anafy-tics 
UMS Vti!~~tin: 5 036.'\ 

p(:-i..'g 

pO,'g 

pCs/g 

pC-!..'g 

f)C!!g 

p\:Ug 

Pogo: 2 of 2 

Rtp-orted on: lll\Jrsday, JurH~ 24. lU04 
t2~55:2Z PM 

SEOIMEH! AS.fMi)€..01·1 l;\it)!1(1!)<1 

Sf:.D!MEN! AStgOfl01 "4 &'ll.'2-'-lD·1 

SE.DlMEN! ASQ:<~-0001-<>1 

$EDIMEN1 AS~<tOOOt-4 

Htl'Mf.f'H A$1M)f;(!1·4 

S€0\l.i'fNf A.$04[)((\~-4 

AN:>·t,.i$t~'::;:,· 

!PU · fc:Wl ~1l!J~'~:·d1Jr-,:;,grtn.r:!yi~Wf'A!SVP 7U.i 

V()(::. t-1 'l•rfUT. thX<:l~Wt~~ {.;.y::;;.rdJ1~0'1 j;,'* PAl S'JP 'J(;@j 

W:it ·~ow ik!P.<:t,:w l•!~'it 

Flags 

-
LT 

v 

v 

v 

v 

u 

Lf 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 
Lab Name: Paragon Analyt:ic::s 

Work Ordet N:umb-.r: 0404219 

Client Name: ESH20, lANL 

Cllentf'ro),.OIItl; DARHT S~ovaillaoc~ Program, Soil SampU!• 7HOZ CrtlW 036 

FIOkiiO: E.AS1 

Ub ID: £"'1!<219-1 

Library: uses us 

CASNO 

10045·97·3 

Comments: 

Oulm'ien.rfb;•: 

Sampl~ Matrix: SOIL 
Pr<>p SOP: PAl 739 Rev 8 

Date Collet18d: 2Q-Ap;'>()4 
Date Prepared: 2B·May.o4 
Dato Analyzed: 22·Jvo-04 

Prep Batch: GS0406D1~2 
QCEiatehtD: GS040001·2·1 

Run ID: GS04000 1-ZA 
Count Time: 50 m1fiUtes 

R•port 8ms: Dty We1g,~! 

Target Nuclide Result-tl· 2 s TPU MDC 

C&·137 0.414 +I· 0.008 0.094 

FiMI Aliquot; Z6J Q 

P""p Basis; D'Y Weigh! 
Mol$ture(%): NA 
Result Untts: pCVg 

fHe Hame:041391001A 

Lab Qualifier 

G 
~=·····~~ 

tJ · Rt"l~i-I<-'*-"~ !t'lllti ~ll!C~-<t5p«:i'l~C IMX;:¢1 'f-M ~~fJ&l'!: :ri-'!-~U1'd 'rf!\j 

'\"1 -~ ..,~,-i§-ji<J..>f'•<:M'W<.! n! 1t1e>-1,6..._ 0u;,~Jlmk~Y~'$all>~ 

SQ. f-i~~,qoo>-ll)•~:l'-J!.o1~~f-q,.t~!Wil><1 

S.i•Nud;,&!'ll!t'J!'!~r,r.#n(l.!'. ~•"il'il:~~~~~t~hw-

''<'2 -C1'4.~..cWY~<$01...1~~!t ~~~~:fo 

i.. T ~ Fo>J~tl -~ t{<IM' mar, R~!~ Mtx';, W~lilrttlilf! ~~"" s.t)«)!iC MDC 
M.:) ·The !~.l:t$1~ MOC-~1> ~ ~:., t>J~ ~ t®~ 

m:t<>tttvra~ VU::! 1N! ~Jc:.< MOC 
M- r~ W>~>:l_,.ll$'ttMOC ~ f:lo't ~ 

Ab~\<lal:.'~ 

·n}l,J. "io:lti' f'~~~ ~klt~~-~rt· (*PAl $l!.W ;~.:f) 

Data Package 10: GSS0404219-1 

Data Printe-d: l h!..n:sday, JIJIY r.n, 2004 Paragon Analytics 
UMS V£!r$:cfl 5.038.A 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab Name: Ps .. agon Anatyttc.-s 

Work OtderNumbM: 0404219 

CHen! Name: ESH20_1Afll 

CllentProject 10: DARHT Suf'i1l11"'""' Prcgn>m. Soil $"mpko• 7H02 CFDW 036 

Sample Matrix: SOIL 

--··-------! 

Final Aliquot: 22& g 
i Ftel<i 10; SOUTH 

~ltli 0Mi4219.;l 
Prep SOP: PAI139 Rev 8 

Date Collected: 2lJ..Apr-04 

Date Pftlpared: 28-May.Q4 

Date .Analy&ed: 22.-Jun.Q4 

P,...p Batch: GS040601·2 

QCBatclliO: GS040601-2-1 

Run ID: GS040601·2A 

Count 'Tlr"JW: 60 minu1es 

Report Bel>lo: Dry Weigl>! 

PNp S...l•: Dry Weigh! 

Moisture(,.): NA 

Result Units: pGtlg 

File Namo: 041 Q27DO~A 

CASNO Target Nuclide Result +I- 2 s TPU MDC Lab Qualifier 

10045->97-3 cs~137 
""'··~·· 

Comments: 

QultfM'l&t$1Ftaoa: 

t1 ·f<~~rs.~~~'~ !htt~1t~~'ll'~¢>e::fl.iOC 1Y. ~!fi~M ~~~ H·'U 

'¥1·C~~'t~SI'<%o~eefl..'tffll!.s:100.1it.W,.Q-~l<!t>»e'iWv!::!(<i><$$.~ 

'VA(.:F!.n~Y~""'·"a.:!-ed~lllm'l:~!. 

t T · ~!ld~ ~ !'lll!m ltlll!~ ~>J~~ MOe, ~1# 1r~n ~fJ'~C:flDC 

w-nw~~MOC'WSS!\(l~l'l)ll.·_w!~~oo 

»f.!S~:~,~~t.W'!~rtme~MPC 

M- ~e t~11-Je.d MDC.....as~root 

-'*'· tf'u~·r~p~~ur~e~y{~f>A!fi0f"t4::l/ 

MDC· M::o'limt.:~L.'t'leo;ebl~ t:.w:~~t~PA; WP 7Wf 

HDL ·Be*"' ~;oo U-~1 

Data Package 10: GS$0404219-1 

Date Printed: Thursday, July OL 2004 

0.32 +1- 0.11 0.13 

:so~~ln!i!~l:f~!:$~~~t>l<l~ 

Si. Nl.\dt®~l'll"mf;.!tlt1!tlr. tU'IIi~ ~·'M~M~~~~'It!: 

·n. N~ 4er4ifu:lll!km I'll tmUW'o'tl 

R~&Ye!411!!'1Q~8f'd!k'<.'ff 

G·S:a~~~"51t)<dlf"!t>rSbymxeth¥1 !5~tdt..C.Stlenstr;> 

Paragon Am'llytics 
LIM& Varsioo 5~03aA 
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Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

!.lib Name: Paragon Anal)'llcs 

Woo Ord<>r Numoor: 0404219 

Client Name: ESH20_LANL 

ClluntPrujeciiO: PARHT Su!'J~ii!;me<> P11>9ram. Soi Samples 7H02 CFOW D36 

I'IOidJO: WES'f 

bb 10: 041l4219-3 

CAS NO 

Comments: 

Oll:lll'nMt.?fi3Ql 

Sampt-@ Mat.rtx: SOIL 

PTe!> SOP: PAl 739 R<W 8 
Dato Collected: 20-Apr-04 
Date Pnoparecl: 28·May-04 
0111<1 Arnolynd: 22·Jun-o4 

Pr•p liillteh; 03040001 .. 2 
QCQatchiO: GSI)4()e01·2· 1 

Run 10: GS040001·2A 

CountTimo:60 m"'""'' 
R<>port Ba$13: D<y We:gh: 

Target Nuclide Result+/- 2 & TPU MDC 

fiool Aliquot: 205 g 
Pr•p lholo: O<y We;gttt 

Moioturo(%}: NA 
Result Uni!S: pCVg 

File !Ume:04004ID07A 

Lab Qualifier 

V • U~~.Pt :t.. !m:s ~~ 1htt! Mf'll()!~ ~tfuc:t.\tX: or~~"" t.~ ~•100 TPU SO· ~t;)!$1011W~!.'N~na~al~o>t,l.l't1ll~lll¥' 

Sl·~~~~{>OO ~ndior®:¥~~<:1\t"-"'! ~~fi1:SI~•VI!! 

l1 ·R~if:t•'>i(~:!N~•J R.t!~~MOC., ~~!."1">$1~~lEI~eMOC. 

MJ · Th~ req,..e-:.~ f.K.IC WM~ld Ire'!, bul ~~G-~ 
;st:J!'f)i)'I'S !;lf(lo>!m ttmn !!~ :~lm:l MCC 

M • t"t>l.l- te:;a..~~ MDC wa!< '1ttt>:"f!C'i 

Al)tll't<'o<~:~ 

iP'-I..J • T(l:,a· Prt<ffl!""~lm' L'r''X't'Ji:!.<~"'Uy ~~PAl,&:),_ 'i'4jl 

MOC • thN~1Wm C~~~ C~lrnllO"! tsom Ph SOP 1'00} 

Data Package ID: GSS0404219·1 

Oat• Printed: Thursday. July OL .2004 

R. !Wrl<Mi<;#l! ~~ ~ hl:lli';'~~ 

G-~~ <Mns:y d:~J'S es·.- mote ';Mr- 1!>'>.> ¢ lCS .:J('r,'S.>Iy 

Paragon Analyfic:s 
UMS ·versbn 5 ~36A 
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Gamma Spectroscopy Results 
PAI713 RevS 

Sample Results 

lab Name; Paragon Analytlcs 

W<>rk Ord<tr Numbor: 0404219 

Cl~ent Name: £SH20_LAN!. 

Cllenl!'mjoct tO: OARKT Sol'\'<tilian~e Program. Soil S•mple• 7H02 CFOW 036 

Flel<l W: NORTH 

Labltl: 0<6421{).4 

Ubraty~ l!SGSJ.,lB 

CASNO 

1004!Hl7-3 

Comments: 

Oua!i~Nn!'F!Atp~ 

S..mple Ma!rb<: SOIL 

Pt•p SOP: PA! 7:19 Rev 8 

Date Co!!eet$<1: 2~<Apr41 

Dal& Prepared: 2S.May·04 

Dahl Anal~d: 22-Jun·N 

Prep Batch: 05040501·2 

QCBale!\11>: 0$040501·2·1 
Run II>: GS040601·2A 

Count Time: 90 mtnu:tes 
Report 8aSi5: Dry We~gn: 

Target Nuclide Result+/. 2 s TPU MDC 

Cs-137 0.063 +i-0.055 O.Oire 

FJIUII Aliquot: 260 0 

Prep Basis: D!Y Weigh! 
Mals1U<a{%l: NA 

Raeult Unlts: pCUg 

I'He Nem&: 04t394001A 

LabQualltier 

u.G 

Y v ~!-l<t~n'~~n'!><t".<10m~~cfd:OC<"' ~lt'ii~ till'): -It~~~ TPtt 

Y1 -'t~car y,~i:J ~s. •f'OOI"Hm al tOO.H~ Ov;wll~ff ·r'>e<!QJ'li ~~ 

Y2·~::::tl< 'tll!>'<loutt.kle~~-

SQ: .. ~rnQIRifl~'f~~~~.twwCI<'\ 

l I. Jttt.cl! ~.t.fft.> !twn ~.Jm4 MOC,¢~ l1'ltt!l ~~~-. ~f~::: UOC 

MJ·Tl1~~~MOCM$~ tr1~K tw!Qi~t~ 

aW~lyt~ W~bl!l~m¢ !1Nf1~MOC 

M" 1~-r~~!t>CUOC~~~ 

.o\b~1i<J~~ 

''!"fn.~ · T~f.>ro~~~~y(~P.Al $:.\~>14.3-) 

MOC~M:>rs~b(I4~C.~ri81:!M~~?A!.SOP'tooo) 

Data Package 10: GSS0404219·1 

Sl- N>JO~u!l~~'bbol'l a~'w Qt.m.~b«"· <:t<1~M!· 

R~~Vchat~~i;l ~;<m!!. 

G~~e:OM!itr~by~tt'Qn 1S%.d1.CSd~ 

Paragon Analytir;:; 
UMSVtlrsicn :5ro8A 
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Gamma Spectroscopy Results 
PAl 713 Rev 8 

Sample Results 

Lab N-ame; Paragon Anal¥tlcs 

Wort< Onler Numbilr~ 0404219 

Client Name: ES:H20_1.ANL 

CHentProjec!IO: DARHT $urw>il!a"ce PrQgram, SOil Samp:o• 7HO~ Cl'OW 0% 

l'l<old 10: SEDl·E 

Lab 10; 0404219·6 

CAS NO 

1004S.ll7·3 

Comments: 

CWIM'MIWF~: 

... 

Sampl-ct Matrix: SEDiMENT 

Pr&p SOP: P111731i Rev 8 

Date Collect«!: 2(}.Apr-04 

Date Prepared: 23-May-04 

Dalli Anal)'%«!: 22·J~n·04 

Pr&p Batch; G$040001·2 
QC8atchl0: GS0406!)1.2.1 

Rom 10: GS0400()1.~ 
Count Time: 60 mmutes 

ReP<Mt llaais: Cry Weight 

Target Nuclide Result +/- 2 s TPU MDC 

Cs-137 c .343 +i· 0 ()89 0092 

Final Aliquot: 356 g 
Pr.p Basis: Dry Weigh! 

Moisture(%/: NA 
Result Units: pC1tg 

Fi1eN•-:Oil101700M 

Lab Qualifier 

G 

U ·~i'l'"'ti.1ttlM:hO~SJ10011<;~cr'\><'~~~fl~t.<~~ T'P\..< SO· ~t-:1011 QLINllj ~ffit -i<OO-!f9:\':0 ~r~:l'<!oiA.~itlt> 

Y2- .:::.r.~l Y->(..,;1 owt"Vdo:- >:Hif~!lt l!m-\$ 

t.l" • ~m;11·:'1 't!" ~M f~~~14,- MOC, ~uv ttl-W~ t:a:rrt,'j<t!' !~~.~~'>~MDC 

MJ, Tht!~ted MIJC.W>t~~~:. l:w.1m$t~~i"'J 
actr.>~~i' ,,. 3/t"#IJ!!t ~"' m<!l so~!:~f,~~ MZ:"rC 

M·'f~ne-~ff!!MOC~ff.:i.!fl"'(t: 

Tf•~,J • Tr;l~"r I>'~W .. V.!N' ~,~,m~~m\' ~~ft<! PA; SOP r~JJ 

MDC~ M•M•'I.JiT'I !Del~<.;,> Ci¥:>Wt><!f~<OO (~ PA! SOP f®) 

8Dl- !kHm ~~~~' Lun,: 

Data Package 10: GSS0404219·1 

Cate Prln,..d: Tnursdoy. July 01. 2()()4 

S.l ~ N!Jtl,~ :ISe!'t!tu::tll~¢;~ .tlM<~! r;u~=~en ;!; !!!t'~rt~ 

R·~llt:lt! "tM~~ ~M•l'l:<'oi'V\l 

G, ~-.e ~t~ w~-n. b1 ~-e U<N, 15'>.> d' L.CS tJW!f.il•1 

Paragon Ana/ytics 
U.tJS Vt'N$i0r'l 5.038A 
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·------·-----------

Gamma Spectroscopy Results 
PAI713 RevS 

Sample Duplicate Results 

Lab Name: Paragon Analytlcs 

Work Order Number: 0404219 

Cllenl Name: ESH20_LANL 

CUonll'roj&ct 10: DAFlHT S""'dllanoo Program, Soil Sample• 7H02 CFCW 03G 

i fWd II); SoOI.F 

i Lab 10: JJ4().1?1 9--SOUI' 

Llbracy: U$G$l11l 

CASillO 

10045--97·3 

Comments: 

~~lt~'f""*"•: 

Sample Motrlx: SEDIMENT 

P"'p SOP: PAl 73!! Rev 8 

Dam Collected: 20-Apr-04 

Oat" Prepared: 28-May-04 

Dal<l AnoWze<~: 22-Jun-04 

Pt<~p Bel<:h: GS040601 ·2 
QCBatchiO: GS040601-2·1 

Run tO: GS04060i·2A 
Count Ttme: 60 minu1e& 

Report Beslo: Ory Welg!l! 

Target Nuclide Result-+/. 2 s TPU MDC 

C•-137 0,25-5 +! ... 0.004- 0.100 

Final AliQuot; 356 g 

Pt<~p Beolo: O<y Weight 

Moialut<l(%): NA 

Result UniU: pCif9 
Fll& Name: 04l0:18D(IZA 

Lab Qualifier 

MJ,G 

IJ ~ f<~~.-~ tMt ~~ ~g~~ ~ ~ fX"~!I •rwn tmanoo>~~11!\4 iPV 

'0·~t31tY"*'~I~lf<¢~A!t(k."'>.11~. Qumtlti'll~'fl¢:l'!>~"TIW 

m~~~~prw~ll<a.roJta1e~t>'l<lt>oo. 

Y2 • D1ernc.1~ Ym0 ~'1~ U"-><W!I ~Tits 

t 1 • f~!J!iow ~-~lif1:' fWq>J'<;!~ t,¢'1C, ~~!f:'< ~f;,o:l:{'l ~~tt~;W\l,"<fiC i<IOC. 

M-Thll:~~MOCwaJ.rn:tmt.l 

S,! , *...a>tle ~~MI;;:aUon otn11•ar ~r<¢i!t11Um l'i !oolo\1W-.-t; 

fl. UoclW<!! ~!kallenol§.k:!fl~;M. 

P.. • NUeltlXl n®:~Orn:ml~. 

(>-~to~U$l'lf<li~t!n-l>y~ltlal": lS~.,tCSOWlt.<lf 

MJ~ l!tJ.t~~MO{::~n¢1 ~,W1~r~t«!Ot~llt•ll:QI'$!1:te:'lhiW' ;t-e~1!!1Cl MDC 

W · OE'Rn;c ~~erl!W'! \'J;amc:t;; !..lfl~~ nf ~ ..t:] 

0· Of:R<s~!har;~~Urnrtt 212 

Ab!m-'ll:.t~~ 

Tv<,~~ tO!ial fl-~·00: U>'latr.a!eJ:"fl (s+e- PAl SOP 143} 

MOC • M<f'nr.·!.,® [igOC'.$;lll! ('~It~~{~ ~~p.;: SOP :tro) 

fil"l'.._ • ~llEtl~~on \ -~~ 

Data Package 10: GSS0404219-1 

Paragon AnalytiC$ 
UMS V&&ioo S.OJSA 
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Gamma Spectroscopy Results 
PA1713 RevS 

Sample Results 
Lab Nomo: Par"iion Anal)11cs 

Work Order Numborc 0404219 

Chent Natne; ESH20_LANL 

Cl .. ntProje~ tO; DARHT Survo!kmoo Program, Scil Samp~s 7H02 crow b3S 

Fi&ld ll'l: SEDI.S 

Lab ll'l: 040<21\i.S 

Samplo Maul": SEDIMENT Flul Aliquot: 244 g 
Prep Ba$lo: Dry We:ghl 

Moisture{%): NA 
Reeult Units: pCl'g 

Pnp SOP: Pili 139' Rev 8 
Date Colloc:Wd: 20-Ap<-04 
Date l'rl>parvd: 28-May-04 
Dolo Analy.r.<ld: 22-Jvn-04 

Prep Botch: GS040601-2 
QCBotehiO: GS040601-2· I 

Run ID; GS04060<·2A 
Count nma: 60 mfnutes 

Report Bosls: Dry We!ghl fllo Nam~:040948007A 

CASNO Target Nuclide Resull +/· 2 s TPU MDC lab Qualifier 

10045-97-3 Cs-!37 

Comments: 

Quat}fkltsn:lags: 
1.! v R~O'il ,,. ~n¢ t.'l.'1t\ mt:~ ~"' ~c MX :c:' ~""" !twn ~ a~~OO 'fPI,..i 

¥' ·.C~U!!Y'lttt,-l~it!-:CJt>~~~ill-1 iOC>->110'\; Ciufl>t'!I*'''""""Y;e.!!!!tt.~meo:: 

y-;., Ct-~ V$.,jQl.sl~1 df!l'.;w!! !!~!1< 

t t A~~ ::-li it~r;.'> ~n Rw,•.ww.N ~, wwl.{'~lf!w' $~'(.<'& ~rY,: MDC 
M~ • Th~ r~~100 MOC wa~ ~mel.. W~ m~ rwoo-ed 

t~t::flll1~ '" wu~w ~WJ jl"$: ~~~ MOC. 
M - 1~ f&:;>'.?.'!~!ett MDC~~ -rr.-~7, "lil~ 

Ahl'm)-'II&!Hl''::< 

'f&1ll. rey~~: f.'a-:~~t"~ lit;t~...;~>_..,l:f i~ PAl SOl·• :"'-\:3) 

Data Package 10: GS$0404219-1 

Dolo Prlnlod; Thvtooay. July 01. 2004 

0.19 +i-0.11 0, ii 
~ 

SQ '~oJ:tl<l\j Q~\)' f"..re'~~~II"Wb qo!W>I;'.mi(;:ll 

S.l- Nut<,~ lf:l~fimt-:.¢r. a?W.J<it' q~r;a~,tor~ ~~ ~el"·itltn•c 

Tl- ~"Jt.h~ :dt.'tl~~~ is- ~~.tttlvt 

n-~hot!1"~411J!~ar;~lft'j;. 

G-&l.~oer.s.ozyatffl!BO'fmofts~".~~«l.C~d~$>t}> 

Paragon Analytics 
\Jk'S- VerG"'r.· 5. OlBA 
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Gamma Spectroscopy Results 
PAl 713 RevS 

Sample Results 

Lab Name: Paragon Analytlco 

Won:: Order Numbor: 0404219 

Client Name: ESH20_LANL 

CllenLProjectiO: DARHi $urveillrulce Pr"9rern. Solli Sam¢es 7HO~ CI'O'N D% 

field 10: seo:.w 

1..-b ltk 040421 g, 1 

CAS NO 

1004:>-97-:l 
~~~~-M·~ 

Comments: 

~Wiat'!tJFll!-g$~ 

Samplo Matrix: SEDIMENT 

P'*P SOP: PAl 73S Rev 8 

Oalo Coii<IC!od: 20-Am-04 

Date Pr-epared: 2S.··May..04 

Oato Anai)'Md: 22-Juo-04 

Prep Batch: GS0406.01·2 

OCBatehlO: GS040001·Z-1 

Ron ro: GS04061)1-2A 

Count nme~ 60 minutes 

R .. p011 Burs: Dry Wo:ght 

Target Nuclide Result +I· 2 s TPU MDC 

Cs~131 0.075 +/· (!.058 0.0!19 

final Aliquot: 269 g 

Prep S..•!<s: Dry Wotght 

Moisture(%): NA 

Result Units: cCilg 

Fli<> l!lam•dl4101aDOI:II< 

Lab Qualifier 

U.G 

u . RMI•..-'1 •El' ""*man~ ~ito l<p«ft\c MOe~~ ~rr•:j. fut' ml!l: ~'~ TPU 

Y~ -C~~ ¥"~!13->~'"•arurG>!!110C .. 1tO%. O~tn~#Y<~::dl'!<~ 

SO-Sp!-~~~~·~l'lts.ru:;::c.J~ts~1t~ 

Y2 -t..r~;#IV~rJ<>l.ll."JOO~tbM''lll 

~ r? R~ '' ~n~~:an Rm:~~~ MJ:::iC. ~li'tltw 'INto-'~ $,:prom~ AADC 

MJ> • Ttl<t I"&Q~~ JM); w<l$ t~~~;~ m;:t, t<.t; the !U!P"'e<l 

OCI!'I'Il:j(;Th~V:t!! t'IWI !Mre;x:(~ r,.QC 

tJ, ~<'!~$!'!1dMDC~~~ 

Ab~>'ia~~-

TF<~I • ln!;ll,' fl"l'l»>i~~ U<'lt:tt:'~'MI)' (tll't PA-1 $(.IF' 743! 

MOC. t-t'"'lim!Jm!)cl«.tat~e< C>~nst"ial u~~ fOAl SDP7M} 

PA ~lkltm~..<:t"stl ~~ 

Data Package 10: GS$0404219-1 

Oate Printed: Thursday. July 01. 2004 

$.1 -Nt.:t!~OO•.<loo~oo~ Mt!.:U~f!> ternllib't't 

TI~~•~Mmts.~UWJ. 

f{-H.l.-dtd,~t.~l!~"'~ 

G·~~$tt di~b)"mort!!tan tS%r/i.CSder-$i'I>J 

Paragon Ana!ytics 
UV.S V~n· S.l)UA. 
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Gamma Spectroscopy Results 
PAI713 Rev8 

Sample Results 

Lab Name: Paragon Analvtlcs 

Work Order Number: 0404219 

Client Norne: !':SH20 .• LANL 

Cllenl!'roject 10: DARHT So!'lell ... m;e Prog'l!m. So:! S..mpl .. s 7H02 CFOW 03il 

field ID: S£01"' 
Lab JD~ 04rl42'1f'--B 

Ubmry~ USCS..llD 

CAS NO 

10045-97·3 

Comments: 

OuAfifktt.'Fiag:c~ 

Sample Matrix~ SEDIMENT 

Prep SOP: PAl 739 Rev 8 
Dale CQII<>eiOd: 20-Apr-04 

Dale Prepared: 28-May-04 

Dale Analyzed: 22-Juo-04 

Pr•p Bat~h; G$040601-2 

QC!IatehiD: GS04050i-2- t 
Run 10: GSC4~01·2A 

Count nme: 60 minutes 
R-eport Basis; OJyWeiQtl, 

Target NUClide Result +I· 2 s TPU MDC 

Csv"t37 o, t44 -.1~ n 067 0.088 ---

f=in•l Aliquot; .273 g 
Prep BashJ: Of'/ Weigh! 

Moistme(%): NA 
Result UnitS: pCilg 

FHe Name: 041Q2SD02A 

Lab Qualifier 

G 

IJ • fW"-"Il. "' tm,; t~"-'ln l.-"'11:! ~'"'~"c ~~'(l':::ifft MDC,;,_'<'" m~' ~>11n tr-c 'i)li!i'r,l:l;l;t~-!~ TP",.; SO· S~~~,.,_lqu.11l<;yr-..<~$-~1Jl~~~~'ll 

y~· • C~o:;a· "-'>W1 ouhldt> ~,.tll>ml.s. 

l T ¥ n~l; <tl!tM ""<::iiJil:~ttr4 Mr.'C, -:p~ !1t:u.<> !IW.~•'l;J W'X'l'•~MDG 

M'J • T>:~ t-r:«.td'51e:~ MOC ..w.~:s ~~ ~:. b1.1t me 1~<tc-:: 
~t:tM!'f l$ pl'tm\Cr '!llW' t.ntr re~reo MD:-::: 

U- f"'>e ·~S!"l'::t'MDC iiliil'> t>::ll rrr.t 

1P'>.>• r(lt_.rr:!"~W~~t.":''mr~<rltft$'00P>'\l$P~1 ~~:JJ 

Ut)C- M.nir<\Jmif>oN~t!!e ~Nt«!<M 1~~ PAt !'lOP ;(~j 

Data Package 10: GSS0404219·1 

Oate Print&d: Thursda)', .JuJy 01, 2004 

Sl • NudWE:- ide<f1f.-tle<>'t<tm ~i<Y <:)U~ .... h-:.3-l!Sl '~ 1q<',l,l•~,.,.,; 

Paragon Analytic.• 
llt<.-tS V~f'§;OO S 03aA 
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(J.) 

0 

Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cllon1 Nama: ESH20jJ\NL 

Client Project Name: DARHT Survelflar>ce Program. Sa~ Samples 

Client Project Number; 7HU2 CFDW 0361 1000 

CI!Gnt SampiG 10 

OW42~~H EAST Samp!~ 

Q,1Ni1:'H <liST Sllf'!'plj'j 

t~-M2~~H k 
I:Htl42~~·2 SO\Jnl 

Sample 

S~rr•p.t.e 

lMG<'\2~9·3 Wf$~ s~mpte 

{)-40<121').) WEST Saw1ple 

(HDJ:?1tl3o WEST sa~pt('!' 

Comments: 

Data Package ID: u0404219-1 

Qu1111f1otl-..1f'tS{Ifri' 

U • R«,>?l1 ;~ !?'~~>han +-e ~ll»¥-if< ~~~,::~ICC 

t T fh:~ul! ~~ i1<1-t t~.1t1 RMt.ill>M$1 1-.1LX::. gt~alit ':f•"¥"< ~~'It"·~ !--p.;.t~tn- Mt'C 

'i1 . O'!wf'l<::~ '\'st:.::J =~ it• {"ff!l/V :lilt 1·::-<:- 1 ifJ%. C>J.~~~'Iht~ y,e~rt h ::t!'>!'li.iffm<l 

"'l ~!<!>c..1i Yst!'::::l ;)-.JI~":!~ ~$1>:!-::J .. 't !;or~!Ji. 

M n~ '!'!G>.;~le•l tiC{; wa~ not ~:ttl 

U<lJ~ 

tP~s 

U-2:35 

1J,2'38 

Ul34 

U-215 

IJ-2!~ 

V:~ i0:·t~!,<b'!?~:r,d vnf.: ..-':-!t~ r:d <''>':<\ to <A \1'1'1 r~~"'4j-j<>j <\{1=~·l•t '!> Ht"f.llt"* i1~>'! i~"<~ 1~:~•l'.'1 Vf)f; 

Oat~ ~d: rJ,ur$d~f, ,June 24.2004. 
C· 

tf'o 

Laboratory Narn~~: Par•gon Analytlcs '-
PAl Work Ordor: 0404219 

Result +f· 2 s Tf'U I MOt; I 

2 37 •r OAJ 1 OD'l 

0 132 +!· 0.053 0030 

3<15 +!- 0.59 o.a 

L48 4 1- 0.26 0.0:.? 

0 104 -+l- 0 044 {) ~1, 

1 11+1- 0.32 0.01 

2.00 +i- 0,36 I.H.J.J 

0.1)£5 •I- 0,034 oom 

2 ;~$ 41- 0.42 n.m 

Paragon Analytlcs 
UM:S Ver~i.:l!'l fi-(136A 

Pago: 1 ol3 

Reported on: 1111JtSd<:,'jJ', June 24. 2004 

1257:3$!'M 

Units I MalriK I t'rGP Batch I Date I Flags 
Analyzed 
---

pC\'9 SOll ft.S¢-Kl&)1 -~ ('!7!2\!0>1 

p(>g SOlt A%Ml&fl1~~ 6!7i7.00·~ 

f,<Cti'J SO!t AS0-40llJ~,4 W"ff2C>:H 

pC•.'.g SO!L AS-0406t<1-4 fi'!iWD·~ 

pC~'g SC<L ''$;),<.t}W!-~ (,r1.';?0Q.'~ 

pe;~ SQit AS(HtJOOt...ll (;!7l~C€;H 

t<CVQ SQ1L ASlWJf.K>1-4 ~/7i?.<'"JO·.t 

nC>~q SO!l AS0<~-::::.£01~1 l;i/7.'?00,\ l1 

1}(\.'g SOl\ AStHOt01-4 (;17/20()>1 

Al:>l~n"-"''1"::>'\..,_ 

W>J- !ry•,")! !='--:w(l$1XtM U:";W1J-<r.Jy \~M f•f,i 'SOP ~t·<1 

MDC -Mi-r">Jr>-,-:-?!' f?.t'~;l~t!*~ C<~:t$'tf.]!~~· ~.~.H-9 PAl $(lP 1 ::.9; 

ltl!L·&!::,-..r:m,..;:<:;<:>rl,r-:-o:t 

Pagolc-13 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cll•nl Nilmo: ESH2U ... L>\NL 

Client Project Nam-e; DARHT Surve!IJnce Program. Soil Sample-s 

Client Project Number: ·rH02 C~DVV 0.381 1000 

Client Sampl" 10 

~10HJH S-l«Wlit 

(l0-i;('1~ ~ Nr)fHH S\tmp~-« 

{>!(;~~~(.LI. N{)HH-1 s~;ng/>:J 

G·:O<'!:Z'D'-5 SfDI-E $;1!1lple 

f.;4til1(l9-S SEOI·E S.<:~w,p!l! 

(i4012;'9,!J. iSEDIT S;~mp!~ 

G~.U4:?H.~·-6 Sftll-$ S!'>mr.i~ 

Ss::ntM~ 

N042!9:·fl !~f.OI~S s~mp~ 

Comments: 

Data Package 10: u0404219-1 

Q•;HtWII;It"flftfll't, 

ll ~> '"'"'!>~ H,:lf,l!,~·~~t•t"·"' :'lp::~~'k ~.vc 

U · H~J.JI! i$ !t<H ~Nit! H-l.>~'flK'f.'1 Ml)(:, lf!.lY.>'< !h¥' '>:>t'f:f.1rt <:p~l~<: M"fJC 

Y! · n·~·<mr:3i ~~~~!~ '"' ·•l t:1PfHrl.!f -'11•)l>11!J""-. C!ill't:"!l':fifl'.r+ '11t!ld '~ ar.9lftr:>"¥! 

Y2 · t:l':i'.'ThJ:3! 'to'fi>:f :>el.t-~1-eo <:lcl!i:' ~~ ~'"'""~=~ 

t,! rr-~ r~.:;<..~'S~e·~ ~.'UC ·~~ '""::<"~ :T'Ill 

u:rY• 

U-l0!" 

U::.":iR 

lL~l:! 

U-l3fJ 

l)<?.k'\ 

U-234 

U·ZS5 

U-23*. 

M .. ! · ¥•~<!! Gia,.-.;-.t!P-':! ~t:ff: '~""'' !'"!~ m>tt t.<.;! h-::o>>:'l)i>."'t~,,- •,cJ ,...~, >;t 0'·~«!.-.. ~•r•M'" ~"'·t <->.>.;:>b<~:·~ V.f'K'; 

Oato Pflllte<l: 1hu,.day, .ltl"e 24. 2001 
c 
"~ 
I:Jl 

Laboratory Narne: Paragon AnalytJcs 
PAl Work Ordor: 04042t9 

1.69 ~f- 0031 0 ~;? 

0.0tlB ~l- 0 C·tJ , (l(l-1\ 

324 v OS! \5.02 

2_r,.o +t- 0 .• 1~. 0\J-3 

0 q_J ...... 0.055 (}{>12 

2.33 H· 0.50 00? 

1 3:? +!A 0.25 \JIJi 

0.081 ;;·. G.Q38 Q_;:)'H 

181 ;;. 033 (:(!2 

Paragon Anr!lylics 
L IMS Ve r:;i9n: 5 f!.?.SA 

pC<:-g 

p(:.,;g 

r-C~'q 

pCi.'g 

pC}~fl 

rcOJcr 

pC~ijj: 

pc,, 

pt::.,·n: 

Page: 2 of 3 

Re-ported on: Tt1ur~day. Jan£! 2<'1, 2004 
11·57:1,& PM 

stn ASCW:<ti01"'1 ~!7.'10tM 

30~1 AS!J..i<){:(Jl-~ 8.7:?(-0<1 

SC!L AS(J-4r~t{::1A fl,'Ji2~.![l1 

SED1MENT ASC¥Ji3Ul"~ W7.'l0(J.{ 

$E:DI~i0·1f AS~"1C'C')f-·~ fi.'7=Jl:X:1 

Sf:D!MFNf AS010FH·'t tiJ7:200<'i 

Sf:f)lf..fENf AS!:MOtf\f-.t 1.-;vr:2uU<l 

Sff.)lf.,lENf A$!MOrtil--"l fj?f.:;li)fj<l. 

sro~r.~FN! ASiH0f:Vi-4 ~:,':f;;(J)C-~ 

~,..~,,. ... ,,~!''>''!-

TPIJ T·~}l'lt ~e~~:!i'!I~O Vro:>J.rt<'~~l' ~~f.~ PM q:,p 1~;~ 

~~)(; . M:-:t>">"ffl b<;,;&"!r:!b!~ t;::::"Ct.r~I-Vt;·J<· •:< ... •~ P'A! ~Gf' ·;lJ~J 

H)! - ~c,._ D<lWr!:lll• l>••d 

Ll 

Ll 

Page ?c!J 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cll~ot Name: ESH20 ,lANL 

C!fent Project Nama: DARf·H Surveillance Progr-am. Soil Samplm 

Client Proj<>e! Numb<!r: 7H02 CFOW 0361 HlOO 

Labof3tory Name: Paragon 1\naly!io• 

PAl Work Order: 0.104211! :., 

Client Sample 10 Nuclide Result +I· 2 s TPU 

04{H2H~ 7 ;SEDI-W Sa.rap{>i'l 

(WJ42~~p SEOl-W SlV11pm 

U-\1.!42W-1 SEOI-W <;arr<p!e 

Q4i.l<121!)-~ SHJI-N Sarnp!~ 

04()42t9-S: SUlHI Sg~p!~ 

iWl~21$-• j$E!>IN St-mP*~ 

Comments: 

Data Package 10: u0404219·1 

Qu-.ttii~8<1f~!i: 

lJ , n~all ;~ J~M !<.~0 t~ <~"<~9"!'! ~~·w.;-if,!:: t)D(:;-

lT <fi~Sifl !~i~H't-3r H'-'1'-:;~l-00 MllC o;lfMt$1 lt>l!rl~J!frr'(;..:eSt«~··c~Jt)(; 

'!i t?.w,-;-u--..:Y- YiP.l>:f ~ 11> r.v'\1>,~ .~~ if/.1·1 H~~-~- o .. llM:lt!•Yl!' Yi~ltf:., .(ts~.-"'~'l 

"t~ • v-~q..""lit.:a! "•%i•j '>'~H~1«1 d...,fm.n ~ .. ~. 

V · ! t~ <~w.;>ti-ltM '10C wm; l'Q! tn\ll 

un• 

IJ-ZJ5 

V-2"~8 

IJ2l·' 

U23:l 

U-Z:J.O 

'tl iH1=;,~~y ~~ $N>f'f!l¢ \hf!t' >!~><) f>}~:<'l~~ Ml:.X; 

0.89 •l~ 0 18 I:Htl 

~- " ~ 

0.007 <'· 0-035 o.on 

UB +I· 0.26 em-

-----------~-"~ 

t53 ~;~ 0.28 DC2 

o.o7J •i· o.ms owo 

2 \4 .;. 0 36 O.D2 

PC~~ 

oe:~ 

r:t:~\:: 

pCI\1 

pC!~ 

nc"'~ 

Page: 3 of 3 

R6ported on: lt,~Jf~d~y. June ::;r4, 2004 

1Z57o3S rM 

Date 
Analyzed 

Sf:D!MF-NT ljf7(20f).1 

SEDIMENT AS:.!JfH30t·4 fl;7f2004 

SE01MEN1 ASt:40t<H-..t E->7:'1:004 

ScDIMfNl ASO<tk!J1"'~ 6:::',"/H()J 

SED!~~f?N1 ASa.toWJ1-<:! 6:7;J{JO~ 

S!;:P.MfN~ ASri<l:t)001-1 S!li~l:Uoi 

At"-~rlSi!$\,J!'\S" 

TP'J T¢ia: fV.:C·~:;J!M£-1 ti"'C")~~ :-ily !;;oo p,o,, SOF : .!") 

voe tk<>w'.rfl ~~it< (:ow .. ~·~~i!:l~><::>l'· (&f.><J, PN ror> ;&.;.1 

~'l! &!(!·_., f\!>~&~!>:yd;Jrr~~ 

I Flags 

L1 

I 
I u 

Oate P.;;;t.d: Tnur>day, June 2·l, 200-1 Pamgon Ana/riles Pagn 3 ot 3 

~ UMS V~~~on. S.0313A 

t,;;;. 

C':l 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cllon! Name; ESH20.tANl 

CHent Project Name: OAR-HT Sun•e1!!anoe Program, Soil Samples 

CHent Proje:c1 Number: ?H0:2 CFOV.J 03(H l OtkJ 

Client Sample 10 

Sartlp~~.> 

('.tf,}-!.)19,J fASi S~:-r.pl~ 

(~'1(l>!.2t~'. I:.AST sa~np!r-

t~l42t'J.\ tAST Snrr,ple 

(~!{;4:2 !'3·2 SOU1H Sll!~'I!Jh'! 

f>l04£!'!t-?. S(HJH~ 'St-''~mt~"" 

C1042~9-:? SOUTH S<1:mp1t!-

f\'f..J4;n~,;? SCUih Samp!1' 

e4.Ct.t2'9<~ WEST S:tlmp!~ 

Comments: 

Data Package 10: uto104219-1 

Ou"!ifr.;c-rsi'F~J$, 

!J P~,;H ;~ k•oo~ !!·;.n ~1-->'1' ~«·~:.-: SC·t<>~·f<r Mt>C 

ll ·1~e-~· . .(~ '~ i%~ :;,·~n fi~~'-<i'tt>;-~ Ur:>C g<~'~t<!<' !!'·'>~: '..'W,..''' ~tt·~,f,c UUC 

1' l QW•-r>-;; ='\! Y>r+! ·<;, •'' r<,:;r:'"l :•! J<'XJ.! lM~. 0\:;~!'.li("ll~·,x~ Y '!lid~ !I!W.-'l"'";1~!: 

"Y;!-~"TIC:.-!!''r>~'<J.t:\>;':!<;o"'!d;:;._j!!•ft.!ll 

u. p·,~r-:o1t:o/O~jJ<1 woe.,.,¥~ n(?l '~~~ 

U·1T1 

U-1'35 

U·'-3-13-

1J-l34 

lft:'Yi 

U·2:W 

U·?l:1 

M>. H>~~ r••:~~~M \>I{)!;""'::~? '"'!" >'.~. t .1 t'>~ ">"?(.>~!:~~! m:~:o'l) ;!e>'iif""tr!¥.f<l·~~~ t·1...., '''¥'~~~,-...'! MP!~ 

Date f'rlnted: Thur!\d~y. Jun" 24. 200·1 

~..:, 

-.J 
Cl 

Lalrora!ory Namo: Paragon Analytic< 
PAl Work Order: 0·104219 

Resu!l +f· 2 s Tf'U 

3.19E.04 •i· 6.BE-05 

$.1E 02 -~r 2/~E-02 

1F+D1 +1- 1 7f+OO lt U! 

NA 

2 3/f-04 t-,:- rtSF.<!-5 J!£-t.'-1) 

• SE-02 H· 2E-02 rt': 03 

5.2CE+OO •I· 9.7E·Ot 3F.·O:? 

5.:JE+OQ +}- 9.7E·01 NA 

3.2E.-t!4 4-f. 5 Bb05 4F<.}8 

Paragon Analyfics 
UMS Vers:-:.n :S.tl)i}J', 

l>tf'J 

vg.-·g 

vq'q 

!.!f,fll 

u~:'~ 

ug.<g 

lliJ''\J 

Page: 1 (/ 4 

RE!portc-d orr HH;rs~rty'. Jura~ 24. l0fJ4 
~;Q1 M PM 

SO It ASj.tl)&0t.4 ~}'i:2j\(}4 

so:t NiU·UJfiVt .• t i:lf'l'2<YJ~ 

SO>t t\$f; 40f:·J ~"ct. filrf2t)(!t 

SfM A~0·1'W:>1·4 r.mtO!>.t 

SO!L ASO<i'JN':f -t. 6>ri'"2004 

SC!L AfW<tOfr:t·t. (i.'-;':200·1 

SD!L .t.StlM)€!;1 -~ fi.''·?W!.~ 

>"'.t:M(l/~1,r.n:; 

;-ru T:;ol* :>'-r>;>t:~g.:;~,~j lJ.;.:.,.·1C~=·=tt ~,.~FA! s-ur~;.~~~ 

~mr: !.~'«r>==.r~ n~=.,;dat ~ C:::''""~~<""·l•:o."<.,.... (="""-%PAl 301' 

oct &::<ow~~ .. -;:,:::<~ 1 --n• 

Pag• 1 ol4 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cll~nl Name: ESH2!l_J.ANL 

Client Projm-d t4amo: OARHT StJrvadraPCO Pmqmrn. Soil S-amples 

Client Project Number; 7HQ2 CFOW 0361 10DD 

Client Sample 10 

Samp>.e 

Sa:mp!~ 

S"'n~p~t 

0.10·12HJ.-4 tiORTH S~rnp!ll 

('d(I41W-4 S1l~'li*' 

Q4~H2~S-4 t<ORHi s~··pr.lf< 

tl4M219A ;>IOR1H Samp~ 

!)4(~A11~ 5 S!!:np!e-

t}t0·1'll~ $ SFDI~!£ S.t~'1lpl~ 

Comments: 

Data Package 10: uto404219·1 

nuai1Hurli/1"1;)$1t: 

iJ · R~>1·.,jl< ~~it?"~'> Wo'l':< ~·":"'~>Jitl\f~~'>l>{"!:!'·~ \"')C 

l! -I<~1J<:lt ~~ <~s &·e•~ H>K~<.~mtoo M!>C. qr~tt~ ~;,y. Mmt'•l9 ~~4"t MOC 

'01 • c:..,~.~~~-<!: Yl~\'!' :~>H <kl'41\)?. "l ltln- '10Y •. G>,Uf~iti.IUYS 'f::f!'l:l g ~~$Jl!IM: 

'!J C:-!sro><;.~;o· T'r~d Qul~>19 do!:!!~..t1 "'~~ 

M" p-.~ f~>:.;<-'tJ.itOO MVC w,at; rx:>~ :t"<ffl 

LJ-;?J!J, 

U-138 

tJ :2.14 

U-t;St> 

11·t1~\ 

U-23-1 

U"?:!fi 

M ~ t~ ~'!'~:.$t11'!\t MDC oo<lt:l. r•:A eo,<?J, t;~~1 j>'.>) rmx:-"'W'l &t~''<'i'( l~ ;)~·'*''*' l''"'l"' ~~<!\ i'li':N~·~w' tWC 

Laboratory Nam&; Paragon Anafyiles 

PA! War~ Order: 0404219 

Result +I· 2 s TPU I MIJI,; I 

3E·Ol +1- 1.6E·02 ~ED3 

7!c•OO •I· 1 3E+OU 1f.<H 

NA 

2.7E-04 +f- 5E-D5 3E--D11 

4.8t·02 fl. 2E·02 5(-{!) 

9.6E +00 ·<tfk 1 1~ t'(KJ nE•ttJ 

9.1E+OO <!- UE+WJ NA 

4.QlE.cQ•l+/. 7.2E-05 4f·06 

6.61::·(12 <f •. 2.5E 02 SE,{lJ 

l!:i!t<> Prlrlt•do Thursday. June 24,2004 .Paragofl Analytics 

C:.~ UMS Vtm•J!'t :5.(t)f}A 

c: 
-.J 
O"l 

P;Jge: 2of 4 

Reported on: lhun:M:tay. Jun~ 24, 200-4 
1·(!1 14 PM 

UOIUI I Malflx I Prep Batch Date I Flags 
Analyzed 

ug1g SOl t•.S'JADW1 .t, &:7!1iJ(M 

~4{l'fl SOH. AS('t1IJ®1-4 &i7!;1ll(H 

~JY:g SCiL AS(MOJ.ot-4 0Uf1()l)o1 

o~rs SOIL AS!M.fJGD1~~ QJJ:tooa 

U\)•g SO it f.,S!J.~t!IJD1-~ f.:7.:J:\1(}il 

'.}(j:g $011, ASGJ'lJ,';ZK!-t 4 ;j{1i~i)0-!, 

ug:q SOit. ASU4Ut>~'J! -·~ !!-..f1;?JD4 

ug>{JI SEO!MEI'H AStNU£01"4 1)>'7.'~004 

ogf{) smtJHll AS{).K}(1(l1"4 (i.7;2f)(}4 

N::twq~'-.:i'hur~ 

!P!J · T(}1t!i P':.TfcWJi1~'"1ll->:~">1:a:>:t'jlSf.!U r~A1 :SOP 741~ 

JJ!IC Mar,;~~~ -Dt~w.:t~~l<;: t>;::f~eo: ... wak~• !~«:- PA! 301' 'i{';) 

'i!l>l · &l<<:t.~ Pr--i"<.::tn .. ">'~ G>,..o 

P~g~ 2 of 4 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cliollt Namo: ESH20_ LANe 

CHent Proj-ect Name; DARHT Surve~l!ar;~:e Pmgram, s~r Samplm; 

Client ProJ•ct Numbor: 7HC2 CfDW 0361 1DOO 

Client Sample 10 

C-1l.H119-·5 Sf.O!-f: sa.rn~-~ V·£!8 

DN17l!Hi SHll-1' Slt!'flPk 1JHM~11JM" TOT !l,l 

rw;.J:.1 1~-l\ Sf.Dl·S SJt~:np!oe V·2;•4 

[i#<.fi?1~·(i 5EDl~S So<~:npl~ u 2:•s 

(!;;<J.ti_19-t SFDl-$ :S=!:-:-*'6 U-2Vi 

(H0·Ul~,e SEDI·S S>W1tff:! tiRANIUM. TO! At 

(',4!)4:£~<;1~7 St:DI·W 

ti:4;)..1.2~fU" SF.0\-\11 

\>1J-t2~9-1 ~f..DI·W 

Comm~nts: 

Data Package 10: uf0404219-1 

Ouu~-~./rli!.<j~~ 

'Ll • f~ ~J1t~ l.,.,!i l<-:!r t"'"' ;aMp:~ ~0~~~<: V<.;r; 

~ r. n ...... ~l ~ 'e-,l'i ~;'-'~" n~-:.<:"1<%!~1 ~.1nt. r;T~;·~· -~·.,"'l:~·,~~m':'·{: -:r~· r~ ~-!f;-C 

'I' .. V;~m,r;li) '!!'·~ j~ B"> r·Cl".·ttcl i't l m.! ',t~~ ~.}JSt·HMl">li' Y lld !!' ~i.'l<.:i<'fi/l 

'f'; Q:e,..,•.$Y:<'"$~•W;•;'«<kfl!;llu,.,,r, 

t,l · P~t- •!l'r:.t<>idtt<.1 MDC •\""~ !\-.'"81 ::~ 

tJ>'.~ · h<:<H>:II:;<•t!w:! YD(' <':'l~ '''1 ,-v-1! ~d •r-~ r•:!'">'~': :~:;·:::,~)' ~ ')<"fJ!'!~'>~ l•~r-, ,-,.~ r~:·'M"'"I ;!..-!!X~ 

Dai&Prlnlod: Thuro-:Jay. Jmw 24, 20C4 
C:• 
0 
0 
""--1 
-.._J 

Laboratory Name: Para !JOn Analytics 

PAl Work Order; NU4219 

Result+/. 2 s TPU 

S" -tE tOO +f. 1 5E+O{J 1E·\II 

U..G!:>OO }._~. L!';t H.)l} IV\ 

2 1:?E~04 +i~ 4F-OS ZE.-i)S 

3 7E·02 i-l& 1-1E&02 6E-03 

5 37E•OO -t-f~ 9 8-E-01 5( 0t 

5.41E+OQ +f, 9 6t,[)l NA 

U3E-U4 +f- ;> 9F-05 4(-{)6 

3 1 E -02 •-'- HE-02 1f-02 

4JE H)(} 41· 7.8E·01 it;fJ?. 

Paragon Arwfylics 
UMS '.t'e·~i:;rl 5 f!Je.A 

ug:q 

ug:g 

!..>;;1."}1 

utn;; 

U9"<:J 

tJQ:g 

U!H} 

\.lg~ij 

•"J'll 

Page: 3 of 4 

Reported on: Thursday'. June 24. 2f.XJ4 

1.01.~1 PM 

Date I Flags 
Analyzed 

SEOlMEt:r ..-~st:40UJ'··l 6f7:"';(l:H 

Sf.D!Mft'·H ASG4D&J1-4 f,;{f7(!fM 

Sft~Mf.Jif 1\STHO!}:)t •• t ~;::t!'2fnM 

StOIMENf !IS!J,K<IJD1Jl 6.!!:}C~J4 

SWIME!<t AS:J·~D1·4 t):f!:tOtH 

smrMEN' 1\S~~W.)~·-4 fj,l/i{Q(i;t 

Sf!XMEN! A$Hilr>Ql-4 6'!:1'004 

SEOlME..AJT ;..SD-~QC.01-~ f'j!"1'.'2l}J4 

SEPlMEN1 AS!J-~Dfr11·<1 Grt<8'K)>~ 

!'11't>'"'.~"!!v:vr; 

~-n 1 ,,~!,r ~o.:;:=1t;p;J<·11f,cM!~<'i!'f ,~~::o l--•A! ~{"_;P -; .q, 

t"'DC:, M! '<!e:..,'"<' D~i.e:J:i!tl'«Cc.r>;::-;:!1!".'>' ·,r. i~'""' t·N SU·I' !-:-'~1 

p;.'! f~i(M D'«ttt"•'-"' L' ~·! 
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0\ 

Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Client Name: ESHZO_LANL 

Client Project Name: DARH1 Survemance Progmm, SoH Samp1es 

Client Pr<>jocl Numb•r: 7H02 CfDW 038110!)() 

Client Sample ID 

SFf)PN $.amp!c 

StDI,N S~Plf.' 

St:.U!-N Sot~<~pl(! 

SEDI-N S>Jmo!e 

SlOI-~~ s~mpl:c 

Comments: 

Data Package 10: u/0404219-1 

t;liJ,tli'f~r~~il; 

U R~v-! .::<; i%11 ~~m the ~gnp:~ sp~'it MOG 

!.. I • ~JJ~ ;t. ~!:>!> ~M.m H~,"l'~~l"1d MOC. ~:rs<:~te! :na:: S-1~·~p<~ r,rM_>l»: MV~ 

¥~ t>-&<~w.iY'#d i~ b'l ti¢l<(ji W If;>:) lHl~ •. O•.>;on9<~~i~'f<d~~* Mt'-¥!0~ 

Y'Z - c:~w><t>l=' Y-i1d t<.i!<•Jti<)' ~<td<:nil !i#l'\1 

fJ fhe< :!W..<-!>!:1i\H1 P.,~ W.H th·:)t !"¥.)! 

Nuclide 

UP.ANJUM H)t Al 

~3 · T!~ f'('-.1"-''!~b:?r:i Y(JC ·.>.<":W '!>";} f<'N t-<;Hh!! ~Ml0<~M t<rt;vit)' '"HI:f<MM !fl!.;>l 1!':11 f~~~W ~ 

O~l>rlm•<l: nw,.tJa~, Jun• 24. 2004 

0 
0 
.._; 
(;;,() 

Laboratory Name: Paragon AnnJyHcs 

PAl Work Order: 0404219 

Result +I· 2 s 

4 14E•oo ,,_ 1.8E-or "" 
4£;;-0G 

~EU~ 

1E-{)1 

"" 

Pamgon Anafylics 
l!MS v~rsiofl: n 03ti.,!\. 

ug.':g 

l~f\H:I 

l~~ 

U!_fQ 

Uijfg 

Page: 4 o14 

Reported on: 'H!otsday. June 24, 2004 
HJ1·t4PM 

Date 
nalyzed 
---

SE01MEN1 ASll4()iKf-f,4 (i.,'ffl('<{}4 

SHJIMENT AS!'l<~Om.11.-1 WFIOC·l 

SEDIMENt AS0¥::~W! .4 8tr:"20b>'\ 

SEOIMEN! AS~&ot.VJ~A li'l-"ZOO.~ 

S£t)IMION< M.W,t~ .. o~--~ 6!7<7('t:)<i 

N;~~"~-mi<:!f1:S 

1PU ToL->J Pc'(:yBJl'l"!-1. Ur..:::O"M:t'f l<>W I> I\!~}> :a~-~ 

tr:>C M~, ~,_,,_, fm' .. r!-l~N~ (<)!)X·<W<!Lo/: :'>!:.>~ P~~ SOP !C{l) 

Nx -~<~ ~:6<':~·Yil"J~ 

I Flags 
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APPENDIXB 

ANALYTICAL DATA REPORTS OF TRACE ELEMENT CONCENTRATIONS 

IN SOILS AND SEDIMENTS COLLECTED AROUND THE DARHT FACILITY 

DURING2004 
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Total ICP Metals 

Lab Name: Paragon AnaJyti:cs 

Wot~ Order Numl>er: 0404219 

Client N:ttnt~ ESH20_~ANl. 

Method SW5010 

Sample Results 

CH-nntPtoject 10: OARHT Surve.ntanoo- Pf~ram, Stui Sam~i!e:& 7H02 CFOW 036 

N0~1'H 
S•mple Matri.: SOH. 

%Moistun~:11.7 

Date Collected: 21-Apr-QJ 

!late- E.x.traetcd: 25~1\.tay--04 
DfitO Maly:o;>d: 26-M;,oy-04 

Prep Batch: IP040520-3 

QCBOiehiO: IP040525·3·1 

Run ID: IT040526-l.l\3 
C~eanup: NONE 

SaSl$:~ Dry W-o1pht 

Target Analyte 

7+1D~'36--0 ANT~MCNY 

7'~10·J8-·2 APS~NlC 

74<10-39-3 BARh.JM 

7440--41~7 BEHYlLlUM 

7MOA3-9 CADMIUM 

/Mp-41~3 CHROMdJM 

"/MO·;,o.e COI'f'~R 

143!;f,92~i L.f.AD 

Nol0-02-0 NlCKE:... 

71P.2-49-2 $£LEMUM 

7440-22-4 $l;.Vf.R 

"IM0..21l-0 WAWUM 

Data Package 10: lT040421fH 

1.4 

110 

1.2 

0.2$ 

c:; 
5.8 

~te 

5.9 

0.8 

G.57 

0.76 

Parogon Anaiyl1c.s 
UUS V~'t,::::"· !).(:;:~ ... >. 

39 

0.57 

023 

0.23 

0.28 

0,57 

0.57 

0.17 

1.1 

fL2S 

.(J.5'l 

D-45 

S<~mpte Aliquot: 1g 

Final: Volum-e: 5D ml 

o·n 
<).0036 

0.0023 

0.0000 

O.D33 

0.0~9 

0.08 

tlD36 

0.12 

0.03-4 

0.1£ 

Result Unll5: mg:kg 

Clean OF: 
FUo Namo: T$4(152£ 

u 

u 

000015 



Total ICP Metals 
Method SW6010 

Sample Results 

.l..ab- Nam-e~ Paragon Analytics 

Woo Order Number: 040421$ 

Client Name: ESH20_lANL 

CHentProje:c:t 10: DARt-!! :Survef!~n~ Prngmm, Soil Samp!oc. 7H02 CFDW D36 

EAST Sam pit> Matrix: SOIL Prep !latch: IP!l40525-3 

0~01.:?1'2-1 
%Moisture; 1J.3 QC8at.:h10: IP040525<~.-1 

Oat<! Collected: 20.Apr-04 Run 10: IT04052&1A3 

Date Extraclsd: 2&-Moy-04 Cleanup: NONE 
Oat<o AAaly.t~>d: 26-May.04 B""i&: Dry W!ll\)ht 

Target Analyte 

ANTIMONY 

744()-35-2 A!<SHIIC 

7440-39-3 a,.\R~UM 

744().41-..7 !l!ORYWUM 

7.t4C>-K;-9 CADMIUM 

744&47-3 CHROMIUM 

7.<40-50-B COF?~R: 

743!\-92-1 LEAD 

744C>-02-0 MCKt~. 

HSZ-49-2 SELENiUM 

7440-22-4 S!l\.tEf.: 

7440A2s .. o TH.o\t.UUM 

Data Package 10: 1T0404219-1 

:.!.4 

83 

0.00 

C.st 

6.7 

S.Q 

9.8 

0.56 

0.53 

0.92 

Paragon Ana!ylics 
UMf;V!M!S-rn ~C2M 

40 

0.51! 

0.2j 

0.23 

0.58 

0.58 

O.SB 

0.35 

1.2 

0.58 

{L58 

0 . .92 

Sample Aliquot: lg 
Final Volume~ 50ml 

Result Units: mgfkg 

Cltlan Of: 1 

Flit> Name: TS4052fi 

0.17 

0.0031 

C.QQ2j 

o.oz u 
0.031 

0029 

0.16 

0.037 

0.25 u 
0.035 u 

0.36 u 



TotaiiCP Metals 
Method SW6010 

Sample Results 

Lal> Name: Paragon Analytic• 

Worl< Ortklr Number. 0404219 

Client Nam~: E.SH20-_LA.N;_ 

CHontProject 10; OAR:Hi" Survecil:.~nce ~~~c~yarn. So1l Sampl*S 7H02 CFO\rV 036 

ID: SOiJTH 

10; D4C421~;;· 

Sampln Matrl.: SOIL 

o~~;t~ Moisture: HL9 
Date Collet;ted: 2GApr -04 

Date Extracted: 2:5-May-04 
Oat~ AnaiY""d: 2&M•Hl4 

Pre-p Batch: !?040525-:~ 

QCBatchlO: tP-040525~3~1 
Run 10: 'T040526,1 AS 

Cleanup: NONE 
83Sl$! !:Hy W<>lgnl 

Target Analyte 

7~0<i&-D ANTit-.YJN't' 

:."440-3&2 A,R$£:.WC 2.;. 

744U-:-i9..:'t 5AR!UV 95 t1.2t> 

7440-4~~7 BF.RYl.UIJM 0.79 C.25 

7440·43~9 CADMIUM 0.3' (L31 

744047-3 CHR\)MJUM 6.6 ()62 

7440..50-8 COPPER ·1.1 0.62 

7439·92·1 LEAD 11 0.18 

7440-Cl··O NICK<c 4.8 L2 

778.2-49-,2 SUe:N!VM 0.65 0.31 

70:40-22-4 SILVER 0,62 0.62 

7440-2S-O THAWUM ~ ; 0.6<: 049 

Data Package 10; IT040421f:M 

Date Pnnted: F110av. June iH. 20()4 Paragon Analytics 
! !Mf> "~""'~ ~.~:6A 

41 

Sample Aliquot: 1 g 

finat Volume: 50 m! 

0.1E 

0.003~ 

(}0:)25 

i1G1 

0.03£ 

0.03:1 

o.m.m 
0(!4 

0, 1S 

0.037 

0.19 

Rcmult Units~ mglkg 

Clnan OF: 
File Name~ TS40526 

v 

u 

000013 



TotaiiCP Metals 
Method SW6010 

Sample Results 

Lab Name~ Pa-ragon Analyilcs 

Worl< Otder Number: 0404210 

Client Nama: ESH2()_LANL 

Cll~nt!'roj&e! Ill: OARHT Surveml!ne<J Pre;;mm. Soi! Sampt"" 7H02 CFOW 038 

field 10: WE$1 

lab tO: 04t~Z19-3 

Sample Matnx: SOIL 
~~",(. Moi-sture: 23,7 

Date Collecllod: 20-Apr-04 

Date Extracted: 25-May-0<1 

O..t~ An<ttyrod: 2S.Mlly-04 

Prnp Batch: lP\)4{)525·3 

QCSatc:hiO: lPU40~2$·3··1 

Run 10: l"t"040526-1A3 

Ci<>onup: NONE 
Ba'SiG; Dry Weignt 

Target Analyte 

A.NilMONY 

744(1-38--2 AR!i!:M(: 

744().c39-:< !!ARILIM 

7·!4(}-41-7 BER"ft.t:UM 

74.4G-4l--9 CAWIUM 

744{)--47-3 CHROMiUM 

744£1·5CH3 COPP~R: 

74:19-92-1 lEAD 

7440·-0NJ MCKE.l 

77$2-4'>-2 SELENilJM 

7440-21-4 S!LV'S:R 

74-10-28-0 THALLIUM 

Data Package to: IT040421f[l-1 

Oote Printed: Fncray, Jooe (14. 11lM 

'l ~30 

!-1 

0.3:3 

7.7 

OA 
1' 

5.11 

0.69 

0.66 

0.52 

Paragon Anaiylics 
!.!US \<~:M' f. t2~ 

42 

026 

0.26 

0.33 

0Jl6 

0.00 

0.2 

1.3 

0 .. 33 

0.66 

().52 

Sample Aliquot: 1 g 

Final Volume: 50 ml 

D.(l042 

u,oo:ac 
0.011 

0038 

o.o~~ 

00l)3 

OM2 

0 14 

0039 

!1.21 

Result Units: m1)1kg 

Clean OF: 
File Name: TS40526 

ll 

u 

B 



----------···································· ... ··-·········· ........................................................................... . 

Lab Name: ~aragon Anaiytics 

Work Order Number: MCM:219 

Clien~ Nam-e~ ESHtO~lANL 

Total ICP Metals 
Method SW6010 
Sample Results 

Ci:ientProj~J:t 10: OARHT S~lrvr!ci!t~nrA\1 ?t()Qr.:tm. Soi' S¥J!'ftptvs JH02 CFPW D36 

j Field 10": SED! N 

Lab 10: J..:.::;.,.:n~-.0 

Sample Matrix: SEDIMENT 

%Moisture: 16.£ 

Da1e C<.lllected: 20·Apr~04 

DatE~" E.x:tracted: 25-r\>~ay-04 
Date Anatyted~ 2&-r\<mv~O' 

Prep Batch: !P0405)5-·3 
QC:BatchiO: !P04052ft·3·1 

Run 10; !lC4052B-1A3 

Cleanup: NONE 

Basis: Dry W&tJh, 

Target Analyte 

7440..:--l.ti~C i\NT!MONV G.4f, 

7440·1~-: ARS~MC 24 0 f; 

744tk!9<~ S.<\RIJM £-t.& 0.24 

744!">-11-7 !.ERYlUUM £>]£ {\2~ 

7440-43-9 C:A.f.H .. ~iUM 0.3 03 

't-440··$7.:"3 CHR,')Ml';JM 6.0 0.£ 

:?440-50-·5 ;;;QP!!'~£:)'<: 5.5 tl.£ 

743~·92·; ~fAD fL ~ 0.18 

7440-02-0 1\:lCKF-..i 5.t 1.2 

77$2~4~2 SELENIUM 0.52 C.3 

'(440--22~4 $lL'\•'EE OE (;.6 

744(;.·2&-0 :HAU.ilJM tl.56 0.45 

Data Package 10: 170404219-1 

Paragon Analytics 

43 

Sampu~ AHquot; ·t g 

final Volum-e: 5~) m! 

018 

0 18 

0.0038 

0.0024 

0.01 

0.03& 

0.031 

0.085 

U.038 

0.13 

0.036 

0.19 

Result Units: rri(l~l-i:g 

Cl<>anOf: 
FU.e Name~ rMOS26 

8 

G 

u 



TotaiiCP Metals 
Method SW6010 

Sample Results 

Lab Name~ Paragon Analyt1cs 

Work Order Number: C:4042:19 

Client Name: ESHtO l..ANl. 

CltentPtoj:ect 10: OARNt Surveillance. Prog.rnm. Sol: Sam rues 7H07. CFDW 036 

Field ID: sm:-E 

lab ID; 04CI44:1Yt-S 

Sample Matrix: SEDIMENT 

~' Motsc\\1"': 6.9 
Date Collected: 20-Apr-04 

Date Extracted: 25-May.U4 

Dill& Analy:rOO: zij.l\'.ay-o4 

Prep Batch: IP040525-3 

OCBatchiD: IF'0405~5-3·1 

Run 10: IT040525- tAJ 

Cleanup: NONE 

1'1••1~: Dry Weight 

Target Analyte 

7440-:3&~2 ARSENK: 

1410·39-ll $AR!UM 

7440-41-7 l)i;RflUUM 

7440-43-9 CADMIUM 

7440-47-3 CHROMIUM 

7440-5(N> COPP€R 

74J9-ll2· t LEJ\JJ 

7440.02-Q NJCK!'L 

7782-4~2 SE.L.E.NiUM 

7440..22-4 S!lVER 

7440-28-0 TWILUUM 

Data PaGkage 10: IT04042HJ-1 

Oatl.! Printed: Frldt!y. June 04. 20{);{ 

I B 

53 

UA7 

0.54 

67 

3.S 

7.6 

4.2 

0.54 

0.54 

0.8fj 

Pamgon Analyilcs 
U'*.; ~~mr,r- · "5 t:-:M 

44 

0.5:4 

0.21 

0,21 

0.54 

054 

0.54 

0.32 

1,1 

0.54 

0.54 

o.aB 

Sample Aliquot: 1 g 

final Volum-e~ 5-0 ml 

Result Units; rng/kg 

CleanDF: 1 

File Name: TS40076 

D.1;; 

00034 

(l-0022 

oms u 
0031 

0.027 

015 

0.034 

0.23 

0.0$2 u 
0.34 u 

nooo u1 



Total tCP Metals 
Method SW6010 
Sample Results 

Lab Name; Paragon Analytu::.s. 

Work Order Numbef; 04042,9 

CUent Name: E.SH20_LAN.:.. 

CU-ontProjitet to; PARHf Survni;t;'lllC!'- Prouram Soi' Samrnes 7H02 CFD-W 036 

7440-35-Q 

7440<i&~2 

74~0-39<3 

7440~41-7 

7440-43-& 

7440-47-3 

/A40~5{)..f, 

iA39-97.-~ 

74AH·Q2~D 

7?82-49--.7 

7441}2~>4 

7M0-2il-0 

Sample Matrix: SED1MENT 
% MOisture: 23.7 

Date CoUectiU:l: 2Q...ApNJ4 

Date E.~ttracted~ 2.5-rvt<ly-04 
Oat<> Anal"""'d: 2&.May-G4 

Target Anatyte 

ANTIMONY 

ARSENlC 

S.>\R!UM 

B~RYU.HJ~i 

CA.DM!U}.~ 

CHROMIUM 

COPP!::R 

u;Ali 

1\<lCKf.L 

$£:.,.EN't)t.,., 

S~lVER 

THALliUM 

Data Package 10: IT0404210·1 

P"'P Batch: IPG4052r>-3 
QCBalchiO: IP\l-10~25·3·1 

RuniO; IT04052c-1A1 

Cleanup: NONE 
Basis; Dry W~igr-,t 

Ul Q.(K; 

!12 v.2r; 

0.17 G.2tJ 

D.33 0.33 

57 G.M 

5 0.66 

93 0.2 

44 1.3 

0.33 0.3:\ 

0.00 c.&G 

(L32 (1.52 

Oate Pontlld: Friaay. Ju:11E." 04.1:004 Paragon Anaiytics 

45 

Sample AliQUOt 1 g 
Finaf Volume· 50 rn! 

0.2 

G'0{)42 

0.0025 

0.011 

0.038 

0.03:! 

0.093 

0.042 

014 

oms 
0.21 

Re:sult Units~ mglKg 
Clean OF; 

Fit~~< Name~ TS40528 

I) 

I) 

!.! 

B 

!100017 



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

Total ICP Metals 
Method SW6010 

Sample Results 

t..W Nouns: Paragon Analytics 

Worl< O<Oer Number: 0404219 

Client Namo: ESH20_L.'\N~ 

Cllen!Projoct 10: DAR>iT Surveli~~n<>• Pmcmm SO>i Sam~les 7Ha2 CFDW D3fi 

Field ID: SW\-W 

Lab 10: VK~219--7 

Sample Matrix: SeDIMENT 

(>Ill Molsturo~ 7. 7 

D-ate CoUected: :ZO~APr..o4 

Date Extracted: 25-Ma~-04 

Dato Ana!jiZ&tl: l!).May-04 

Prep Batch: 1?04()525-3 

QCBatehlO: IP040525·)-1 

fum 10: IT04052S·1AS 

Cleanup: NONE 

aasls:~ Dry We~ghi 

Target Analyte 

ANTIMONY 

744(J-3&2 Art$€N!C 1] 054 

N4ii·39-;l 61\l'<J\JM 00· 0.21 

74<10~41·7 B!:.RYl.UUM 0,62' 022 

7440-43-9 CADMIUM 0.27 0.27 

744{) .... p ... ,:; CHROMIUM 054 

'144;~5iHl COP~lf:R 4.6 D.$4 

7431'!-9%-1 ~MD 7 ~ 0.1£ 

7440-·0:?-n NtCK:tll 4,5 u 

771!2-49-2 SD..fNtUM CAS 0.27 

7440-22-4 SlYER 0.54 054 

74A0-23-(} fMAWUM 0.34 0.43 

Data Package 10: 170404219-1 

Date Printed: friday, June 04, 200-4 Paragon Analylics 
L!MB\>m-~·::>"' !i-.(::25A. 

46 

Sample Aliquot: 1 9-
fmat Yotume: oo 1111 

Result Units: mgikg-

CI.,an OF: 1 

File""""'' TS4052& 

015 

n.oo35 

00022 

0.0002 u 
0.031 

O.tl2S 

0,077 

f.L035 

O.i< 

0.032 u 

0.17 8 

?aga 1 ot 8 

OOOOIS 



lab Nami!: f'.aragor1 Atm1yl1~> 
Client Nam-e: ESK20 LANl 

Total MERCURY 
Method SW7471 

Sample Results 

Cllftnt Projec::t 10: DARHT S!..l~i~~tlCB P:ogran. So1l Samf)l!'ff> 7H02 GFDW D381 100 
Work Order Nurnb<!r: {)4o,:,;~m Final Volume: 1 ()0 mi 

Reporting Basis: Dry W"'lJh\ Matrix: SOIL 
Resutt Units: mgA<n 

Client Sample ID 

t:AST MQ42D-1 .~.'";?{},;;;{K)J 5,'';1':200<t o~.,,~:v:;W-(1-=t i33 

SOUTH H042~D~~ .. ~,.zn/ZtX!4 !'io'~:J-,''2'{1""' ()!,:,f'i:J'201)4 1139 

WES1 Ck")421t<} >!,'.?0:2004 5,',~:~14 !J~/~3/'2!}{~ :::t7 

N·:::lRn, tOt.(l.1J~~ 4t;'i::?;>J>l 5.·'13:.£~ o~~,,:.:z(}(i4 lU' 

Comments: 

Data Package 10: HG0404219-1 

Date Printed: Ft1ct3y, Juoo 04.2004 Paragon Analytics 

47 

(JJ:;!,3 0.012 OGO<Wt? l.:L6.g 

J.G~2. i:J.012 0 /)J0f.~4 nn;; 

o . .:;;: !J.OI:J co:r.J~';:r (1.':.>\;l 

0.014 {.,;_()1 t (;0\V:Jt)!) c.cs 



Lab Nam~; P3tagcn An~!yllrs 

Client Name: ESH20, LANL 

Total MERCURY 
Method SW7471 

Sample Results 

Client Project tO; DARH! $1,JN£.:dlance ?rogr;Jm. Sofl .Samp:ies 7ti02 CFOW 03-Bi 100 

Work Order Number: 0404219 FIMI \lolumo: 100m: 

Reporting Basi3: Dry We:ghl Matrix: SEDIMENT 

Result Units: mg<~g 

Client Sample 10 

SEPJ,E 

SEDI-5 Cl4C421'iH> 4.·20/2{1(3-0 &13~100·1 05n3.'2004 2V 

SE(l!·W (M(!A.ZN-1 .t,ZJ,:.VJo< $!13.;1200-l os·~::t!x~ '1 ~· 

SEOI-N C>4041H)..£ 4/£J,'2(,'!)s.:: !ti1J.~){l0~ DS:-<3:~ 1&{< 

Comments: 

Data !"ackagl' 10: HG0404219-1 

Oate "Printed: Fnday June 04, 2C04 Paragon Analytics 

48 

0_()()7> OJJ1'J Otig 

H!)V55 (),U1~ 0.-6g 

(LO~~f O.b1Z e (tfiQ 

Page 1 o: 2 

000021 



APPENDIXC 

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN 

UNDERSTORY AND OVERSTORY VEGETATION COLLECTED AROUND 

THE DARHT FACILITY DURING 2004 

49 

,,, j 
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Vl 
........ 

Tritium Analysis By liquid Scintillation Sample Results Summary 

Client Nameo: ESH?.O ... LANL 

CHf?nl Ptoject Namo: ti.APHT OS Veg&t;l1lOn 

Client Project Number: iH02 CFDfV 0:~61 VJUO 

Client Sample 10 

r;~;t;-r.o!=: 

!i:Ct;Hl-QS 

(14C'"iJ08 1 'WFSf OS 

\l-~01008 .{ NCRTHOS 

Comments: 

Data Package I[}; /1.3w0407001.1·1 

OtJa-M<~ri<Ff~· 

u . nl!"~;;:: -~~ !<t--::"!i ·• ,,., p.~, ~""··~;'1· "!",~""'--'~"- M~Y.': 

F11mr+"1 

s~n!;J~ 

s~n'"'<!> 

s~n:.p!l]' 

l T R<"<> ;~ :-,: 'l:!O~ \h<?ti (~'!~'..M:~t ~,'tJC -;l·(~.~~f.<l" '!::lr< ~·p··t·~r '>if"<xnf.~ PAn<::: 

'/l • (:'•--e'f~$! "• ?:·::!>•; ,,-, \>.:d•¢P.J•({! l ~iY% (~<itl!'l ~~~-.. l:",'i·.(li<j <~ ~~~'J''I~ 

H:1 

11-3 

11-.3 

Jd 

l~borntory Name: P-tna:gon Ana:lyttes 
PAt Work Ordet: 0401Q>J<l 

Result +f- 2 s TPU 

(l{j;}·n 02.1 

t\,47 +f~ 0 26 0 3J 

I] 49 .f/x 0 26 (LH 

0 ~H +i~025 Q :w 

pG'rni 

pC-.'rn; 

1-':Cl'?'f:! 

P1go· 1r;f 1 

Report~d on: M:;,,t!nv .. Jdy !9. 200·t 
10 OO·J') /\M 

tKJU!O :mJNU!\.l'~-~ 

L~OUH:! ::!HG,·t{ll{i'9,, 

illfi')!;(H 

htf,.,./.}}(14 

I.'QUlD :~HU>tfl iT/c)T ~ 7dfl/f;(J4 

.<~.~,t:·..;-,iM ¢>'~ 

~~ <i n~~,~~1~··.~! 1n,.f':~ w··; J'>"l•·r•A) ~{ :~ ;,.:·1. 

VC'G ~Jn·n'."" Dd~~·•:JI.f• ("">~ "<'""·11•,-· ~,,,..,., Pf.t ~:::·p 

"ill C1'~:,1111 v $"1 t>;.At-1<? :k~.;vtl :.·•·•J» 
W~l f-1~<--=,-. ~~-~~·""h"' 1 '~"l 

, fliPf&'!'Jf&.:<>-:!M:}:-; "'"'"~ ,:•;!1'"' 

~ 1~)~ ,,,..._.,;{""'.!<7:1 !)[;(;,;a··. ,.~! "YC!. f,:l' ~f,,~ PN:<;:,'tt•1 ~(11>•y'O'r i~ t!'f;•i~!M '1,,<:> II·~~"'P :1<~1 ~,ff:-"1;' 

i 
(r 

l.f 

u 

~a Printed: M(,·'nd::+y, Juiy· !9. 2004 Paragon Analylics P8[~~ 1 of 1 
UMS v·~~~.lon S (l!tU,_ 

.. ,....· 



Vl 
N 

Strontium-90 Analysis by GFPC Sample Results Summary 

Client Non-.: ESHZO.JJ\Nl 

Client Pmj<cl Namec OARHT OS VegellitiM 

Cll•nl Pro)oet Number: 1H02 COn~ O:lli1 1000 

Client Sample 10 

()4(:;?{}()\;l.f EASf.OS 

~)<tf.H'tfJ!).~ st>V1H·(JS 

(14<;)7~)() • .) WfSLOS 

04{)7009·4 NORTH·OS 

Comments: 

Data Package 10: SR0407009-1 

~~"'f!::·tao•~ 

u , ft~~f.~ ~~ !e-1-~ $~:f) tt~ ~"l-~ ~Jit MnC 

S<:Jtl'll*<' 

Swr!~fl 

Sump.i'll 

lT- R~W~! ·'!. ~e>;.~ !J'~::m ~M·.tf1.!~ M"J(:, W~Jl~ rut1 t.:::Hrt:l~~~~;c J,!OO 

¥! .(:l\'!nkc:1't#d•$ M~("t»\tf;.,!,!ll ~W-11~ O>.i;yMah~'f,~<! '" 1..\H<.<!•'!<l!t!. 

'f2 ·C1Wn~ Y~e!c.:J!!.'>Il1Q~~..w!llm!~ 

M 1N~ r~~:.£%%i:! MOC m~ t<C~ t•..a 

Sr--00 

Sr-t¥1 

M~ • fl":sl'! r.!?'.l<.w.~~ W>C ..m' r-.m ,.J.!t, hit th~ ~~>l'!J KlJ\"Wr :~ ltm!~:t~ ~""'ttl~·~~~~!~ Mt:K:. 

Utbo:rah:;wy Ham(!': Parago~ Allalyties. 

PAl Work Ordor; 0407009 

Result+/- 2 s TPU 

!UJ-f1-1.6 Q' p(A•'g 

&.4-+-r- 1.0 '" pe,.'g 

P•ge: 1 or' 

Reported en: Thutsday, August 19, 2004 

Z·S7:34 PM 

Date 
Analyzed 

~-

ASH SJ~U4U8<}2-, f1<1!}l{}4 

1\!;K st~1)4oet~2-·1 

ASH S14040002·1 &'18>'0-t 

ASH Sf11'..W?2'8-·1 M17ifM 

,'!..b:~~IJOI\~ 

Tf'IJ k1.>l>.WrOC<i11~:1J"t·:~nJ:.--Jf 1~ r•N SQ{•"f.4.:'!1 

M!X: · UwM,~n 00':i;0':tti<l' C:~;r<&Fili'"&'~~ {~PAl SOP n"'it! 

p;:~t. • &"-1;·N> ~·~!:~:fl bmt 

I Flags 

M3 

M:l 

Y'l 

~------------------------------------------------------------------------------------~--~----c;,Oato Printed: Thursday. AU!i<JSI 19, 2004 Paragon Analylics P"'l• 'of I 

UMS V~ffi()H" 5 (l!f}A 

t.:;> 

~··~. 



Vl 
w 

Isotopic Plutonium By Alpha Spectroscopy Sample Results Summary 

Cli•ntNama: ESH2fJ_tANL 

C1icnt Project Nartt~: DM:tHi OS Veget<1tbr1 

Clh~llt Proj-ect Humber~ 7H02 CtJF''v'V D3S1 WOO 

Client Sample 10 

f."'ST -QS 

O·~im:~)tl r S\St-OS 

04~f}(f,'!Q~t SOUTH-OS 

i)d07000·-i' SOUiU.OS 

(\i-~?(11)~ 3 WfST·tlS 

e-.1c-rvtmJ WF..Sff.}S 

Comments: 

Data Package !0: pu040700fJ, 1 

Qua!ffit-t$JH:,g~ 

t1 1-~J.l:t ,9. ·~~" ~3'~ 1>""1' l ~IN;:..o, f:IO~(.<r:c ~,'ll";-':: 

~;'t!'ll[:4~ 

~Snlf<h~ 

S~mpl~ 

Sll~lple 

s~,~·c:-'1-

S~<"!1t<l~ 

U · R~>,t!!l?~:~r"$ !h:;n R•:-;t;~:;!'fd Mi.X::. <Jf~•M¥ !1'$:< n~:~ !N•::/.~ lrf.Y~: 

l"l · !Y·t>"~~: y,~l>~ ·:~; <n ~~"'·!r:)l ~j ~X-~HP< 0,..!!'~"''*'··..-t; '>'·~!,l ~ <li!.>.'«"/7j 

LaborMory Nam~: Paragcn Analy!lc9 
PAt Work Ottfe~"; 040 fQ(l9 

Result +I· 2 s TPU I MlJv I 

Pu-ZZ8 -DX:005 tf 0 003! O.N4a 

Pvn·fl 0J)031 "'· {).0031 (}(}:~2' 

Pt1-l'.:!~ -O.Of£2 H- 0.003·1 om:k'-S 

f.\J-1:' .. :<' O.OOJ) +! n.ODJ-4 o.mn 

ru :!:~~-8 ..O.OCtS •I~ O.GfJ10 fJ.(X=7:t 

Pu-230 0 OU25 1-f~ 0 QU31 IJ.t'oi}16 

Page: 1 of 1 

Repotted on: Thu-rsday. At..'{;lust 19. 201).1. 
952·19AM 

Units I MatriX I Prep Batch I Dale 
Analynd 

p{:.,:g ASH A$n1C>)t1-4 B<'*:\'}iH 

pGi-g AS!1 AS-'.)1o.en-<1 a:~~1J<)4 

pCl;g ASK "'-~-::'-4!!7-N'-<1 ~;s:-zt:>D-t 

p(:o 1\.SH A8='-1f1B!:2A Mv£004 

p(;(g J\.S!I ASC,.,lf~IW~ -~ Al!!-'X:cq 

pert' A~H ~tS(~-K•ftfi~--~ fL'lV;?ITI-1 

Att<·~~~l>P1·•~· 

H'~l· !!)t/!l P~{'f';~~·~tNj l~::·•l•11»•\: :~A?<'·t·'fd ~\)(' ;.~".1? 

~IVC . tfcn;m·r< t~"'~~~~~'~''": V,.vx-<"ll f(>~' U-t:k f',\! S".)[' rr;:~} 

•o (:>":<"<'f<x"'il: "''"~'=:! f.'Ut"1·1d'} tf>>r<J.::•. ~~~~ OOl ~! 0>~ thll!t~'·'~rl < ..-,.J 
;.~ lJ<>:: '<":<!•Ji::":><:W l.ADZ: .,,'*~~"->' ""'"' 

!1:~ ,~,·:r«<t'f>·! M!~; 'f."1'0 tlO!" ''lN t>"~ ~11;: ~!Wt::'~<!1 ~-:~=,11< it !p'E<~~··· t>~'l''- !"l" ~J31<0r!"!"<1 f-.~JI: 

Flags 

l! 

t1 

v 

LT 

tJ 

IJ 

~ate Printed: lhut~dfty, /!,ugus! 19 . .2tliJ4 Paragon Analy!ics 
t !M$ Ve~~r)!Y ~ t.:~1?A 

Page 1 cf 1 ,_. 

>4' 



Vl 
~ 

Isotopic Americium By Alpha Spectroscopy Sample Results Summary 

Clieot Narno' ESH20 !.liNt 

Cllenll'roj•cl Name; tJAf<H f OS V!;9o!>l !lo~ 

Client Pro joel Number: 1HU2 COFW 0361 1000 

(>10700\l-d 

Comments: 

Client SampleiD 

foAST·OS 

SOUlH·OS 

W"EST·OS 

Data Package 10: am040700f)-1 

Q!~a!~r.tni/J1~~· 

u ~Jtl >fl. S.~<;:<-lt'*' !"~ ~~"''V'~ t;:;<J>;:;f:c. M:"tt. 

$->)<<1p!<t.> 

Santpte 

Sampt.e 

S:trht-#! 

U • RMt.<!t l~ f~1~ ~~~~ n&"f~'";M ~Hl=C, g~ll~ \1-.;:~r< ~J,T~~ i~q~J·-r Mr.JC-

11 Ct~'l'!!e&. Yn!!h:H~ •n >'">'V'"'"if a! 1Q:p t{:'t<. On&!'-tt<itl>,>~g; "!':~!1·~ ~~~W~tr~ 

'!'~. C!W~~f.:~: Yi¢ld "*<ht1f~ <:'..elm/!" li;"'1<t_s 

M · T~ fl!>':~wM~nrl l%)(; w.~'!:i no! :!'w.1 

!'1rn·.'Z'l~ 

.!\!Tt-N~ 

,~] · n~ t~<~:~t..v,! MOG <l'~ >"'!6 m<'!!, '-""'~ lh;! ••W<¢-:'H<:i n.ctl·,•ty ~ .;!>'(~f!=\W t>~f!l~ ':!~ >f'7";dl">!l ),<nl.~ 

;-oate Printed: n,u,sdoy. AU1Jusl 19-. 2(}{)4 

-~ ,. 

Labo-rAtory Name: Para-gon Analylies 

PAl Worl< Ordor: 0407009 

Result +/. 2 s TPU 

0.0014 <I· 0.0052 

0 .GO 14 +I- 0 12053 

0 ,,_ 0.0040 

{):,l)Ql6 +!- (J.0014 {)(KX)t 

Paragon Analylics 
UM:S V~ls\on: ~.Q52A 

pC"<ig 

l'nge: I ol 1 

Reported""' Thursday. AHgvs\ 19. 20Q4 
9·42:00 JIM 

,M;a~ A:S(M~Jrz.s-3 

fJ':~l!J'<·,·l!'"';<:wn 

Date 
Analyted 

f!}!~{~-;'2"{1()<1 

IJ/H:::fltl(H 

-~/1W2CK!4 

.\S/1(\:"l(XM 

JFtJ - ,-~\<>;~ •"'!•;r~<•;•)>CJ \..':w~;··~n"-=ti !'!--f" ~'>1\,l <.;{lf.' ;~ ~l 

M{ ..... i,: ~":mv~• r:wl•~d?lblt> Cr:mf.:o/.ltr~;l~i«' {N•.;- P>\1 ;SOP "if~i 

wx .-fW.,...!}<?'~I)t}i(:f\1 ''Ol..'t_ 

Flags 

\) 

u 

u 

!.1 

Poge 1 o!1 

--l 

..J 



...----------------------···---·------·--------·------------------------·-------

Gamma Spectroscopy Results 
PAI713 Rev 6 

Sample Results 

Lab Name: Paragon Analyttos 

Work Order Number: 0407009 

Ghont Name: ESH1C . .LANL 

GhentPro)ect 10: DARHT OS V09etaom 7HC2 CD"W 0361 1000 

10; EAST-OS 

10; <JvtPl>',X~-1 

U.brary: USGS 

SamJ>Ie Matnx: ASH 
Prep SOP; PM 739 Rev 8 

Dale Colleeled: 1 S-Jun-04 

Oato PmpaMd: 13.Jui..04 

Date AnalyZed: 23-.lul-04 

PNp !latch: GS040713·:J 

QCilat<hiD: G$04071~-3-1 

Run 10: GS040713-3.A 

Count Time: 180 monutt% 
Report Basts: As Rece1ved 

CAS NO Target Nuclide Result +J- 2 s TPU MDC 

1004!i-9/·3 Cs-~.37 

Comments: 

Ot.titiff~F-~; 

U ,R~J·,~ .,;t,,..hW'l~twt~W~¢Jt-eM\')GOrf~....t.'!!'lllfllhSi»>O.:t~1!1'f'tJ 

i.T , Fl~;./1 n: >e--..s !!'!:Jo'> Rf(';l~$l~ MDC, gr~w.~ 1nan ~!!It>-~~~;; MDC 

M.~ 

Data Package 10: GSA0407009·1 

l>ate Printedo T!mr&!a\'. Augu.: 19.2004 

0.3ll +1- (i.$5 

Paragon AnaiyUcs 
UMS Y~m.!Qr: t, ('OZA 

55 

QJJ2 

fin-at AliQUOt: 1(}-0 g 
Prop Basis; As. Rece-ived 

Moisture(%); NA 

Result Units: pCiig 
File Name:Q4l284D02A 

Lab Qualifier I 
L' l 



Gamma Spectroscopy Results 
PA1713 Rev 8 

Sample Results 

Lab !II"""'' Pamgoo Analytlcs 

Work Ord-e-r Nurn~r: 0407009 

Cl!•nt Name; ESH20.LANL 

CllentJ>rojecl 10: DARHT OS Vegeta110n 7H02 CDFW D3!ll 1000 

I Field 10: soum.os 
l...llbiO: 1)40100\}.l 

Library: USGS 

CAS NO 

10046-97-3 

Comments; 

Q1Aalffftqtf'-, 

Sampl~ Matrix: ASH 
!>n!p SO!>: PA1739 Re·• S 

Date Collected: :s.Jun4l~ 

Date f>mJ>ared: 1 :Nul-04 

Date Analyzed; 23-Jul-Ot. 

f>n!p Batch; GS040713-3 

QCBatch!D: 138040713·3·1 

Run 10: GS040713·3A 

Count Time: 150 minutes 

Report Basis: As ReoelVed 

Target Nuclide Result +I· 2 s TPU MDC 

Cs·13i .o se •.'-n.s2 0,90 

Final Aliquot; 6.41 g 

Pn!p Basis: As Re<:e1ved 

Moisture(%): NA 

Result Units: pCIIg 

File Name: 0407009-2A 

Lab Qualifier 

u 

U , ~W-010> '>'M.! 11\,;1<' ~ Umt:-'4ll~ie MD·t: l'VIMS tl1atl t.M ;nsoo~a TFU SO"' Sptt'tlll:i s-,m,~ Pfll'l<~fdt• ~ (l~r~Aflh>W; 

'¥' , ~-Vid~=~ ~fl Wf'<"!t¢:1 ¢ ~~ ~ltl1:i Owt!til"#t't~ 't~>:1>1i< ¥~$'r«! 

Y:? ·C!"«MW~'YHllo:a.-1:""~~1~~-

LT "~ h ~H'tU-1 ~W$!«1 MOC, 9"-"~~ u:~ $p6-i:.llk: MDC 

""'"""'''"""""'"" """"'"'"""""'"'" 
AN~'AliiiMt<. 

TP!). 7-w-.JJ! Pl"OO#;Jo1~ffli lJ:o~~$:·f ($foe. PAt SOP 1'·U: 

~,C • M<n\~ tfflW~<Jt.-;e e...~~f<!·<l!t<Of'<iS*-PAl SOP 7~,; 

Data Package 10: GSA040700fM 

Dato Printed: Tl'.ur!lday, A.Jgusl19, 2004 

$• ':NI.-t11t;lit}~(!i!ffi¢,&h>YI I!U"!WIX!:I~ll!t<::t"< ~ ~~·~~ 

fl . ~>:k io:lm-llX<I':.t~ go l(lfl'iatl'•$ 

R, N.:dl$ ~~ &JOCi!«ll!l'd C r,tJb .. ~ 

Paragon Analytics 
Uh~.S Version· r~ O&ZA 

56 

Page z or 4 

tidl!J1 ,"\ 



·----··-... ··-------------------------------------·--------·-----------·1 

Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 

Lab 1\!ame: Par•g<>n Anai)1Jts 

W(:'lfk Order Numbor: 04G7009' 

Client N~me: ESH2JJ,_,LAN:... 

ClientProject to: DARHT OS Vegetation 7H02 CDFW D361 1000 

Fi•lti!O: WEST-OS 

l..3b so: {l~101{)f.:4·3 

Ubrary: USGS 

Sampl<> Matrb: ASM 
Prep SOP: PAi 73Q Rev 8 

Date CoUect&d: 1 $-.,Jll-rHM 

Date Prepared: D·Jul-04 

Date Analyzed: 23·Jul-04 

Prep Botch: GS04n113·3 

OCI!atchiD: GSCt4D?tJ.z-' 
Run 10: GS04Q713-3X 

Count Time: 100 tnu)Utes 

Report Basis; As R~veC 

CAS NO Target Nuclide Result +I· 2 s TPU MDC 

10MS-9?<l CsNiS7 0 i 7 +I· o.5B l.QC 

Comments: 

Q<.Htlf.~W'FU~g1¥: 

Ftnal Aliquot: 10 1 9 

Prep Basis: As Rcce~voo 
MD!sture(%): NA 

Ra~UII UniW: pCiig 
File Name:041285002A 

Lab Qualifier I 
u I 

t · ~~.fl;s c«,t, f'!t~n 1M~~~ ~~k:- MQ:.:.; r.r> ~ tf.<l!it: lh~ ~$(!();o~!!!f,! 1~0 $0 • $n~::t:'tt· QUa! H) 7•!::.-C:<"K.'> <r:~l.if<l't!::' QUW.;rJJW>"'l 

'ft.~) , 7 ota> ~'ttlM~'e.d t#--o(';tk"'!.$·:"'.ty i~N- r<A! SOP 1'.43; 

MDL lhm}.;~1' ~i!.dti!b'~ ~'1~<'>!Ut~-M< (~PAC £0t1 i:1?) 

r~f:,: , ~!t.<w Dt-i~'~ · Uri' 

Data Package 10: GSA0407009-1 

Date- Printe-d~ Monctar, August 23. :a04 

Sl ~o!~~ ll".k>-M<h:lJ'<~':: $fld'\""1:;;""'ll«>'l\!Ul~ ~~ W~U-.-t-

Paragon Anaiytics Page3o1 4 

57 



Gamma Spectroscopy Results 
PAI713 RevS 

Sample Duplicate Results 

lab Name: Par119on Ana1yt;cs 

Work Ord&r Numoor: 0407009 

Chen! Name: ESH20mLANL 

ClieniProjetl 10: OARHT OS Vegetation 7H02 CJ)FW 0361 1000 

Fioh;llll: WEST -0.' 

LAb ID: 0407M9·3DUP 

Library. USGS 

CAS NO 

1004~97·3 

Comments; 

Sample r.tatrix: ASH 
Pmp SOP: PA; 739 Rev 8 

Date Collaetett 18-.Jur~04 

Date Prepared: 1 hluHl4 
Date Analyzed; 24-JuH"' 

Pnop Batch: GS04U713-3 

QCBatehiD: G$040713-3-1 

Run 10: GS040713·3X 

Count Time: 300.2833 m•nut"" 
Report Basis: As Reee:ived 

Target Nuclide Result +1- 2 s TPU MDC 

c~k137 -Q.:ZZ +i- 0-50 090 

---l 

Final Allq<lot; 10.1 9 

Prep Bas-ts: As Receive6 

Molsture{%): NA 

Result UnitS~ f;Ctig 

flie Name;04l2480C7B 

Lab Qualifier 

u 

!,.! - R$!l-li-~ >} $$$ m"'n '\!"<!!' W~m;<~ M><:Y..$!<1 Me>:; t~" l!il'S:S< !'"<Wllh~ ~~1£>~ l'VU 

~! ~C."«rw~-_;;:.:::Y~:-:~;m~rc.a-; ~M>-'l'~llh ~.'.!4#ts~y.Md>~d~io.~ 

~"~~!!I~'~W..®(J:\~~t.t::;>'~~ 

Y2 CI'>'Oei"fc!:'oa< Y>oM M~>M d~dt~,-.il ~-m>W 

t. T ·~HI! >S ~':!:'!: ~~'t"' !'<~~~MiX. i)fl'tf.Mt ~f'A.:"!<~~ !l~lt MJG 

M 1Me~.sre>:tl.ltll.-wM:nmmt>t 

Sl , N,.t.')>~(! i!U¢t~I1-NJt'l *l!'l~>e.-. J:l<-IP'ttt.ll.~Jettl 15 ~r.t!t11~ 

H, Nut:~>eel'l'mli!=A~.& ~u.-·~n 

G · Ssrr:~~ t.~~~ dlf!~:> h1ff\OI'~ tnjtl W,.t_tft u:;~.ue!mlW 

M:l. 1~ r~w~MII"! 1\0{;. ~ ~ mm, W! th~~~N~pcrt~ '*-'1r"*ri£ '!'Jl$J¥~t...-n ;:r<;~: w~ MDC. 

W .. r:::>C;>il. ~~ ~R#:!~>!'f &>i!or·W~m<rq ;...,-w~ cli.{;;: 

Atit<mf>!lt•~ 

-rrv. 5('u.l h-~.Woqmw..! lJ•~yt~ PAl oor> '4.~ · 

IJC.l;, M!!"ll!f:::..~l ~Wr>~~~·JSl"'-~t~t>~ I,'~<~ "fi-N Wf' i'IY:t) 

f~L. · ~(JW Lio"ltl~·'l:!:;lf1 \Jf'<'l 

Data Package 10: GSA0407009-1 

Oat<> Prinlod1 Monday. August 23, 2()()4 Paragon Analytics 
l.IMS vars~oo: 5.t6.1A 

58 



.------------------------------------------------------··---------------------------·-··-··------------------------------------

Gamma Spectroscopy Results 
PAI713 Rev 6 

Sample Results 

L.ab Namn: ParlllJOO Analytice 

Work Order Number~ 0407000 

CUe-nt Nam$ ESH.ZO_LANL 

CHentProj&ct tO; DARI-H OS Vegetat1on 7H02 GDFW 03£1 iOOO 

, Field 10: NORTI<.OS 

""t> tO: tMo)J(:00-.4 

Library: USGS 

CAS NO 

1CO<f5··97 3 

Comments: 

Qw,al:ll'~aJFM-g~; 

Sampi<> MarriK: ASH 
l>rnp SOl>: PAl 739 Rev a 

Oate Colleet&d: 21 -Jun-04 
Date Pmoa.,.d: 13-JuHl4 
Oato Analyzed: 24-JuH\4 

P111p lilateh: 0$04071 ~-~ 

QCBateh!D: GS04071:l-3-l 
Run 10: GS040713.3A 

Count Time; 400 mmut!:'.S. 
Report BiiiSis; A£ Recei•tcd 

Target Nuclide ! Result 1-/- 2 s TPU MDC 

C!;~137 .. {).01 +/. G.5fi 0.98 

F'nat Aliquot: 7.04 £ 
Prep Basis: As Rerorved 

Moisture{%): NA 

Re$UI! Unfts: pCi/g 
File Name:0414610MA 

La 
I 

u I 

ti · R•'.;!!16-:i~ ~~' ~"'- ID:il!l mt? U!fm.-i~ spe::;.t,:; MDC: fY ~~ 111~,-.- ~ M~G'>"l~;:- ~j 

Y~ ·0*-tr~C~~ 'Hill1;itMWnrr;<l_.t 100 ~<0% !JJ,t~.'Y~Iil~lwY&Q::*'~~N 

SQ' ~t"Wti IJ:OO::~< Ntr~ ~U''$': ~U<lf"';ltd!W 

u A ~)'m:l'"l1u;: Y~d outr<-~ dclo1;;:t l\M':lts 

l -r ~ U$::..;.d! 1$ =~ t'Wr< kt~.i"\l~r.!j MDC.. ~r~~~a""'t !r.$~, ~il"~~ s:poom,:; J..<'fr...: 

AJ.'<!::-r.~:.;.; :::r.'$· 

iP;_; · T <:<~' ~P,"'-ll-li'*~ !J!'":~tta·~·!>t 1~W !~II..!$().):' !.Wi 

M0C • M~r<'"l"'><..'!fl t.>Milt~~ Co\'l~~.a~;art {$-M< P>\! ;&.');:.< ·~(;~:<-) 

Data Package 10: G$A0407009-1 

Date Printed' Thun;Oay. August 19, 2004 

Sl , Nt.~WH> ~It~~;"*' ar.,-¢<' <:)>;.;.¢.'A1!t»::"r.: i~ !AANI:I.ti\1<(! 

Paragon Analytics 
tJMS Ver15100: !::.~1:ZA 

59 

Page4of4 



0\ 
0 

Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

C!leflt Nom•: ESH20. tANL 

CHent Projnct Nam-e~ OARHT OS V~ge1al!!Jil 

Cllenl Project Numbor: 7fl02 COFW 0361 1000 

Client Sample lD 

f.A$1<>$ 

ro~<ST·OS 

0~!)7(.{%1-1 EAST-OS 

(H070W<~ soura.os 

(J<'!(J70~;:< soun-1-os 

04{)7'1)~-2 50l.1Tii·OS 

GM:l1tlt'%L"J :~NEST .OS 

04QiUt;<1<~ W13Sf·OS 

U-~35 

U73a 

Sa:rn!Ye l1-n4 

SJ.tl!lt,le U '?.JS 

{.l4(1T(.I(_:J;t.3 WESf-DS Sitmc;<1~ U.-228 

Comments: 

Data Package 10: ur0407009·1 

Ou.a!t~SI'f'lagt; 

u , ne1·~~~ h ~~!'<.lh:!!!~ t'1B *<~<!l'J'Ia 'Sf-$-C..~ uru; 

l t - ft#-1;1! f1 ~ .. t; n~ fh."f;•n~1r.-1 M{}:;, llf!'!M-!!t II-,;<~~ ~:~,..,r>!~ U1!?<'::ftt Mtx; 

Yl · C'H~•no:·nl 'fi"'!d >1. m mr:!rcl !Jl ~;}::>-HO'o/~ ?.)J$'1f•!~~.-e Yl<e'lli ,.,_ tn.m;...,,e:l 

'0 • t.••fnt0W -.<·,!OM ~H!.<>ttl!!-<i~f~~·!l ~~"!!~'> 

i:-..11~1> ''''H>1<"4 l!ct: ~l'fll) ~!'<WN~ !"'I!!; ~tl-« r!WX!'"tA.j M{,)(.:; 

lite Pri~t~d~-i;;-;;;;;(J;;;: Augusi19. 2004 

,., 

L~boratory N""'e: Poragon An•Mios 
PAt Work Qrdor: 040700!1 

0 005 

OQI 

o.ooe 

0.0125 +1- O.ll058 l),{'(}>t!J 

o.st +J-on 0 

0 221 +1- 0.040 \LHJ4-

U.0197 n 0.0073 Ut0'3H 

OJlD H-0.13 0 

Paragon Anafylics 
UMS Ve:r$k!l~ 5 OS2A 

,cr;v 

pC~'P 

pC!'g 

t:Cirg 

~C(<g 

~:.Crq 

Pago: 1 of7 

Reportod on: llwrS<l"y.llugu>r 19. 2U04 
10:42 38 AM 

ASH A:S(410t'Jh1-4 

ASK A-S0<10fm2··1 

ASK ASM0$~2-4 

AS!! AS<J·1{!$112-4 

ASH P.$t:;4(f802-4 

ASH ASiJ40802·<1 

ASH ASC'<'IMOJ.I1 Rf5!Z()04 

~.SH AStMOWJ.Z-4 8/fv/(}\H 

Att:,.v:a!il<YJt~ 

tru. r-..>~111 ~¢-t:!\1l;tE!~ Wii!:lll'<twr:~v {s-oo f~JoJ !i:OP 1-1.n 

~.fJC • Mr T~"f.'i l*'!:e-:tal:)"l~ C'.:<!">~Wt'<!!J?"i :;'?'~ h~l :S(H' 

rot. bl!!¢;»< !:nt'!>~\'\::1! L:-1~1 

Page 1 of 2 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Clio"! Nomo: ESH2r) U\NL 

CUertt Vtt>j&d Name: DARHt OS \/~gnt~!iDn 

C!len1 Proj•et Numoor: 7H02 CDfW 03€ 1 1000 

Client Sample 10 

i;}.tqroo<::q N(lfUH-0$ 

\lW"l0f!$L;!: f4DRrH.QS 

0:t(•7Q(Yl-<i NORTH-OS 

Comments: 

Data Package 10: ur0407009·1 

~tt!i'flu~ttltft1$' 

l! . rt1-"'<¥1 ,,. ;~*" tl·m ~~~ ~"''"~lm tt'~i!'~ 

~~mp!~ 

s~s·>pl<f> 

S!!<"'p'-e 

l t R~·<.;;lt >!; lwn '~~t-..., Ft,.•t:..~:>"!ll00 t,liJ'.?:. ~:o!!<l:l·:~r n·,~.., ~;tlr>;.:~""" ~pN::<•>{ ur;r: 

Y~ C~ti>:;<:t Y<'""!" ~ '·"~ ~;:p;•·d ~t 10f~>·Ht:<;<, <J>,;N>l~i!1w~YwM lHI~~'J"·,<N! 

Y~ · Ct<,-?<'"0::-~ Y<f-j(1 ·~.•!"~' IT::, !f•>ihil:1llt>d!.$ 

f). l!·~ f~"l?Mt<!<! IP)t; .... ~(';I)!~!"":'"'.<! 

tJ n~ 

u-:n~~ 

1J·238 

~"{! n11 i*!<W·~"-'""l ~JtX: ,.,~ ,,,,. ~~<>·t t:;~ ·~-m H:"~;0f1<j{j .1::-1 '"'~' :<: '"~'"'''!'" r"ll'' "!!"::: r•.~"~.,.~O!:d 1,.nc 

Dat~Print•<l; Thwsday. August 19.20()~ 

·:.)t 

Lnbor~tory Name: Paragon Analytic'S 
PAl Work Ordor: 0<(17009 

Result +/. 2 s iPU 

IJ435 •!- OJH3 

{1 a:ms: ~:~ o mm2 

100 +I·O n 

Paragon Ana!ylics 
UMS Ve-rS!:)!l; ~ ()if.i")/1, 

Png<>: 2 of 2 

RepMt~d on: ihur'Sda.y. Augw;t 19 2W~ 
10:<2·38 AM 

1-H!!<~..,,~'"··~ 

1t;U t(~!<~ P'flf'/~1<''"'1- ,,-, '"'(,;<·•,: ;•.-"'f' P,'\l SO"' J•L~· 

~<.~::<r: M·PI•• '>! C¥~¢(~<"'-'1" c~"iU''~r.[!t<'~" ,.,('~Pt.! 50t> ;c9> 

W1 . fid,..,,, r~~<'<~;li71l.!<»~ 

Page2ol2 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cllont Name: ESH20~_LANL 

C!hwt Ptojnct Na:m~- OARHT OS V~ge~~lklfl 

Ctient Proj .. cl Number: 7H02 CDFW 0361 1DQO 

Client Sample 10 

£Asr~os 

t'ASt~OS 

EAST-OS 

EAST-OS 

SOUT>!~OO 

SOUTH--OS: 

Offl7009-2 SOIJ!>!~OS 

tl~NC"L~-2 soum~os 

tl.U}!m'_:~l-3 WE~ST~OS 

Comments: 

Oata Package 10: vtol0407009-1 

0Jatl1ittrs/f1tgct~ 

IJ "Fl:\t.$v!'. J!S ~~~$I'""" "ho1> • ~u lito f-i"'4¢ih Mt!t 

s~-nr·;~ 

Samph·~ 

Sa'!r!ple 

Sitfi'P~ 

$!)fnpl~ 

Sample 

Smn-ple 

S;tl11fll~ 

S!lrt!DI~ 

tT R~Ji! ,., t<f>~~ 1?<11.-: R>t<!Ve'>h1 Mf.lt'. Wl!'>ti>!!~ lhv ~>:"11'lpi~ ~Pt";ric- MrX.: 

t""l • (;'"'>~-r>>t<>i 'r!>&>i~ !{! n o:-~~'<1!:1~ &~ '0-11(<% ;}J~"'o!t.lliti'><'I):Yl#>j <<= !WV.i"!"..:.!"l 

v' Ct:.o"!<1~,:-m 'r·f>l>'i {'<JI:i'.!~<f«/4)1! !Or:·Jt>: 

t.( · T:"\1> <>\<QIJM!<!I1 i,Cf)(; Wi!~ O~fnf!~ 

V<tJ& 

V-135 

U~2.1ll 

\!23·1 

l.l-2:0 

V~l3B 

tnH 

~!J · r:w li<f):m-"4ilft !\It){,': ''d~ r,ct PB'! fn! ~$ rt·~~_.,~(<.,.) :sdi:.i!'1 i~ '>~;lt(?t' !1~M l<'iB fW.;t-.!11<»] MOl.: 

:Dale Printed: Thcnsday, August 19~ 2004 
,::;_, 

laboratory Name: Paragon A.nalytfcs 
PAt Work Order: 040701J9 

Result +f· 2 s TPU 

ft.5EA)5 +i~ L4E ·05 

OE.,_OO 

NA 

1 "9E-tl3 

\E-02 

Paragon Ana!ytics 
UMS Ven1.X:m: s.os~·,Q, 

ug:g 

l.IQ-'Q 

lt>;:li;:l 

UgiQ 

Pog~' 1 Q! < 
Repottt!d on: Thursd-..'1y, l\ugt1S~ 19, 200.4 

10:44:20/\M 

Date I Flags 
Analyzed 

fF.!-..'~flf'M M::l: 

,ASH' ASt'14U802-4 

AS!·~ A$l4(l$fJ2--'t 

ASH AStM08QZ·4 

A.gH ASU"40)3U2-4 a/5<ZON 

AS>t 

ASH 

ASH 

,/i,tmr(",~:W~n~ 

tP!.J. kt* f!;~/·p,"J«:...,(! i,)r>~."t\'t?)H~~< h-!«~ P,.'\-i ,"))f"> "l'>\,l] 

ViY.;. M.wm;<>< f>J,!w~~JN"" tA~nt,¥'<'!tmt-~'·· (to'%' p.\! SOP 1>J'J'J 

UU1 ... f.hl;cm1'l<'!~t-r.=::-ml.IW~t 

P3ge 1 ol2 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

CIIGn~ Nom•: ESH20 U\NL 

Cli\'mt f'n.tjed Name; DA~Ht OS V('g~hUcm 

CHon! Prujecl Wumber: 7H~2 CDF'N D3B! 1000 

Lab 
Sample 10 

J>,';!Ji'(\)'J., 

Of.;)f(\;!S ,~ 

D:Vl70rt~-:) 

iJ~(l/~)\,)q-.~ 

(l<'!1i'OOO ·i 

(l.!!{Jll)t~ -~ 

J~tltoG"9-~ 

Comments: 

Client Sample 10 

Wt'St-Of. 

wF.sr.os 

WEST--OS 

NOrtfH·OS 

N{~HTH·OS 

NORTH OS 

NQRTH>S 

Data Package 10: ulol0407009-1 

Q~JZI'tfiel:•ill!;;~~!l; 

~} H•l!: :!~ l\ ':!'"<~ ~:wd~-<r ~~~-,~, .. ., ';P!t 'J~ f!OC 

Sut'"Pit! 

S:11:tlp!>e 

S~:np!~ 

S~t~fll'!~ 

s~mp!e 

$;<!F!p!~ 

SBrnple 

• ~~~<;<1 ·~ ;~;, 1~·~<'< ~~"'l~'f'~!~j MDG.!::•'<'!'-\It~-< ~*>(!;: t,.,~rP{~ ~<'?l'"~\f>r Mf.'Jf; 

fl U~·YMa; !:'~~!1-~ <f> r:-:::<\l•d ;-::! '•J:J.>l<1)', Q<J~~·~.;.ht;: !"4.11~ 9H~o~ 

'fl" !~ft')!'l\l~~ )1~1 l>:.:fll\;00 i~i!i{!'".;:l ··~·;~ 

M · l>-x> H~'ol'<~tr--·1 VtX; w<>~ t"-:1 •r•c-

U<2:E 

\1·13·1 

u ::;_i[~ 

v i3B. 

URAUIUM TOT/i.l_ 

M\ ~.,._<' ~f'><lk?-"~W! t,tne "''!'< m}' >'It!!,':;-;! lt·~ r?-t·Y'e~- ,:o"Ct·-'!•· t•, {!;tl-,1">Y f!'H~l l!';<Hl't<"'J.'<«1 M!JC 

0!{9 Printed: lhtrtstlay. Augusl19. 2Nl4 

. ' 

Laboratory thu·ne: P3ragotl AJ'H1lytlr;$ 

PAl Work Order: 0407009 

Result +I- 2 s TPU 

I I 
~ 'fE"-n.'l-ti~ :t4~\n.~ 1 ~f-C(1 

1F,D;:t 

2 4E >CD >~· J.9E ·G1 "'' 
IE.-0~ +!- t 2E.-OS OE-.!~~' 

1 A1£-Q2 -~t- 3.8\.:-0J 4t!J.:l-1 

S,!DEt-00 +!- 9.SE-01 lE-fJ 

5 95E +DO +l· q 5E-O l 'NA 

Paragon Ana!ylics 
llMS Vi!!r.t~o: ~.fJ;<2A 

l.J>:.)'g 

:.~-;r~ 

HJ;'1' 

~·~:;.'g 

UO-';} 

ug:-q 

tlQ')f 

Page: 2 of Z 

R-optrrtftd fin' Tku~!'>1ta·y, J-\HQtJS! 19' 2Cl0•1 
10.4!.:20 AM 

M.m .A$~4'~0-:::tfl $1!••:X}04 

._, ___ 

ASH ASt14MU2A 8:S>X.,Yr-1 

A.SH ASD~O~tcZA 8i~<J(.,\ld 

ASH ASt~07lf1-:! !VI3>2W·~ 

ASH A.!h>,1on~-:3 t:Gf2btl<!. 

/>.!}!( AS'-'!J0J2~VJ H.lf..,';!UtJ.1 

ASH AS·J.1072&- 3 en_;::::vc•4 

N,trm·$ht-"k~· 

1P!J Td:t! f:'jffN"l<;i~~-~~ ~l,,:l•·•;,-~,!t t'-M ('-"<! ~01' ~-.~~) 

fl::xi J:.'!\r•>fr•;~>"< f:M.•f"\.'~t·~~ Cc.t,~&.+~~~,, f~;<.>>! P!'ld S~H' 7::<~;, 

w~ .U-~lcJat}4'<'>~tr_~,j , ... ,( 

Page 2 or 2 
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Tritium Analysis By Liquid Scintillation Sample Results Summary 

Cll•nl Nome: ESH20. LI<Nl 

Client Project Name: tlARHT US V<JgOtali<m 

Clionl Projocl Number: 7H02 CFDW DJ61 1000 

Cllent Sample !0 

l\Ol.lrH·\JS 

0,1fl:rOc7-A- N't:mT~PJS 

Comments; 

Data Package 10: 173w0407007-f 

OuamJe,lifi"'V'~< 

U , H<:!%~1 (1 1~-:t ~nrqh-1,! '!>i¥"d'9: ~~!it !.it)(": 

S;,m~!e 

Sample 

S<'ti!Tif..IE! 

t T , f.t'?~~~ ,.,_ kn lh"t•> f.h~~'.!~!d M!}('..., o/~<l-!W ~<)r. :!1~1lplf:! ~fk: M~X: 

n - Ctm<P.~i)'!! Y';ffl.j% "'wn~Ol: ~~~ ~tr-~1'2'','0, r);;.Mil!Jrti(-t- Y.>~d '"' M'"~ 

Y;,ct·<f""~1Y'~IlOll9J'.lf.!~~Jlt!!!l'I'U 

Nuclide 

Ho,'~: 

fi·3 

~ Qt!O.i~ lh:m !:!~Ill n;~uor!led MOC, 

~e Ptlnle<l: Monday, J\lly 19. 2004 
c: 

c..: 

laboratory Name: Paragon AnalyUcs 
PAl \Nork Order: 0407G07 

Result t/- 2 s TPU 

0.2! +f.,. 0,25 

a.2s •r ll.24 · 

0.24 •I· 0.24 

0 25 •1- ~.24 (Ll9: 

Paragon Anal ytics 
UMS V~f~: 5.0.-itA 

pC·fm! 

Pag•" 1oft 

Roportod on: Mond~y. JtJiy !9, 20M 
10.00.10AM 

Date 
Arlaly~ed 

(Jl(j?2{;(i4 

7116!2!]04 

7.~l$:7ffl,1 

UQIJ!P 1Hf.HIJ:t"O!J,1 'lf15/Z()(J4 

A:e~-&,Jhtkm~ 

1P~! ·• ftl"l~ ~'lr.>f~!t~ Ur>':a~J!N'It~ l~M r>'AI S{:W 14:~: 

'..ff)C • Mt-tl<M (:m!J7ct!J~11r (~..m:mt<~tt>:?~ t>s<?Ofi P"·V SOP 7QQi 

BDl· &l~ ~~ Um1! 

Flags 

ll 

ll 

u 

... 

Page 1 of 1 



0\ 
Vl 

Isotopic Plutonium By Alpha Spectroscopy Sample Results Summary 

Client Name: ESH20. .. LI\NL 

Cll~nt Projto-ct Name: DAR~it lJS V~~Q(atlun 

Client Projed Numh~tr~ 'lH02 CDfW OJ61 1000 

Client Sample 10 

t.•sr IJS 

F.a.Sl·US 

SOUl II US 

SOU1H~tlS 

Wf'ST>.JS 

VJEST-US 

NORTH-US 

N(}ftt~nJS 

Comments: 

Data PackagoiD: pu0407010-1 

Qt.ul>f~fl~f. 

0 . R~•q,H h !<;-\~ th,v: t>o~ ~-ill~~)!~ ~pe6k ML¥; 

$,<H'l'!Jl~ 

Srt.r.--o-n!>e 

~ r f:<:,y,,~J d '~-<.'!:: Hv•'!': rl~q,no-t!o0 l.ir.f":. ~f~~,·lj·""f !'~,..·r''!o ~9-l!(~f::; 1&.!!:~ 

't!. (r~1f'4l y,~dl'l> inc.,..!~O! rn 1·:YJ·1 !t<•!.; OJ'S!r,!I~J;c!l~''l 'fi<:'•:!!f> ~!!!'<~~<1 

'(~- t:l'~"!~C!f y~ <:•"•<Sid~ *f-1,,~ '•,'f<·!~ 

tJ ·· fh<> !'M>:"'~~!"<'l MN': W~ij: "ft'J <1'~ 

Pu :tS-9 

Pu2YJ 

Pu.:?3<;l 

Vj · ~.!!.!.. W~tl~~t<:l(} Mr.:JC WH f'<.1 ~~ t:~.~ lhi!J W9>'lrt!!-1 tl>e1l'.A!y {~ Ji'l%'~131' ll'mr< I~ r~~ MU::: 

Oat§tnted: Thm5day, August 19, 2004 

C:' 
C:; 

"'' 

laboratory Name: Paragon Analyllcs 

PAl Work Order: 040701<1 

o 0020 +I 0.0034 

-0 OOHJ +!- 0 OQ33 

-0.0[)1)5 +!- u 0033 0 0~152 

\)~1)!\1 

Ol)?'lf<.l) 

Paragon 1\nalyrics 
UMS V!!-r~lcl!'!' 5J1:52A 

Units 

pC·Ig 

pCl.'tf 

~Clrq 

~f:i/f} 

~Ciig 

Pag-e: 1 cf 1 

Fteporled on: Th!ltf.d<ty, t.lJ9USt 19~ 7.004 
11·28:~9 PM 

Matrix Date 
Analyzed 
---

ASH A!Sl2:1X.l4 

A$010P.OZ·4 ;J/t'£i)f]Jl. 

ASQ.ffJtJ(l,t4 f\ffi,-2(){}4 

ASO!itlaU:t-4 ~/f.l:/,!)!11 

ASf1 ASi.!·1fl,~'12--1 S•'$'2')04 

ASH ASG1fl,~fi/.·4 .SI'-1!.";21}(~1 

ASH .h.Sf.'<lt.:-s~?-<~< R/P?(::)Ikl 

ASH A$!}1t';!W2.t B/:1!-;':YlOJ 

!>,ttt~·.~'!!;":~~~$ 

'ff''J. '!'fl•M f"t«<,~Ja4ld J,.ll>t~r+!i~'l>"fif,w PAl o/}f' 143) 

l!A)G . ~"''""f'"' D*lv.t"'l>l~ (:")"'o;;r;r~n~l>~ ~~~"'P..ts. SOP 'tfl)j 

an,:;_- ee:;...,. W>!<rtir.r.l ttr.,! 

I Flags 

I u 

u 

tJ 

j u 

Page 1 c-f1 
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Isotopic Americium By Alpha Spectroscopy Sample Results Summary 

Client Namo: ESH20_LANl 

Client Projoet Name: DARH! US Vegota!ion 

Client Project Number: 1H02 CVFW 0361 1000 

lab 
Sample ID 

t<070'0·1 

040:7(11!}-2 

04070~t1 ·3 

(J4(170~1J.J 

Comments: 

Client Sample 10 

•EASTUS 

sour..,us 

WEST-liS 

Data Package 10: am0407010-1 

Quatffi#fllfbf•: 

U · R%(;11 ~~ ~ ~W' U~ ,_;ttl"flp:., ~p~ MOC 

SE!rr<p!e 

Sarnp!~ 

Siitr'ple 

\) - ~*1iH1 A;>!\:% f>&-t ~M~ UOC. '!}~~~ ::h$.» 1<!1~ lJ:r.,_~!\1:' MI:J:C 
'f~ ·Ct>t!m;tall'l>cld~ m ~~~t 100-tlO% 0us!l'j~tl~~Yl'!!'i1it<.i;t<~ 

'~2 . c~~• ~'lrt~ o..r~ad~ 1-rduut twn:b 

M· lt1B :~tt!d MOCW\3'1 ,-rrn:w€1 

Am-241 

Arn-24i 

Am2~1 

M'\ • rt1~ r~!4!o1.1 tJ'OC ,.,,~r; I'Y.".>? t<Jftl t.;.:~ ~ t"t'e.'>:>tlwJ "d'"'<l'( ~~ ~'twlw t'l:!m 1w wport«<<::! MtX 

Date Pri.Qi;d: Thursday, Aug>Js!l9, 2004 
~~ 
c:.:; ,,, 

Lal>or•I"'Y Name: Pamgon Allal,tieo 
PAl Wol'k Order: 04ll7(}1 0 

0 0!.>46 4/- 0.004 7 

0.0007 +1- 0.0044 

Paragon Anelytics 
UMS VtttSIQY 5.05~ 

Pago: 1 of 1 

R•portlld on: Thursrlny, August 19, 2004 
12:18;52 PM 

Date I Flags 
Analyzed 

u 

ASH AStHQ002 4 u 

ASH tT 

ASH u 

Attm.h>la!iCW!~ 

n•u · r ,-jf.W h~~,~ Ur>:;('tUW~lr hw PAl 5af' l'43) 

M~:JC -Mrlm:::tt~ ~iw.ll't CQ.'I>:.wtra!~(~ ~\.\!SOP /$'$) 

ffi)l. -~w~I:OOl!>TJ>:1 

Page 1 or 1 



Gamma Spectroscopy Results 
PAI713 Rev 8 

Sample Results 
Lab Name: Parngon Mat)llles 

Worl< Or<Wr Number: 040701Q 

CUent Name: ESH20.J.ANL 

CbcntProjet-liO; OARHT US Veg&ta1<on 7H02 CDFW 0361 1000 

Field 10; EASHJS 

U>b 10: v4ClOW·' 

Ubrary: USGS 

CAS NO 

10~·111·3 

Comments: 

~~~~f·iJ$'A; 

Sampl• Mattix: ASH 
Prep SOP; Pl\1731! Rev8 

Oale Collected: 1 S.Jun-<14 
Oate Prep....C: 13-Jul-04 
Date Analyzod: .24-Jul-04 

Prep Batch: ClS040713-4 
QCBatchiO: GS040713+'• 

Run 10: GS041J7l3-4A 
Count Tmro: 400 minutes 

Repcrt Basis: A> Recewec 

Target Nuclide Result +!- 2 s TPU MDC 

C>-1:17 -o.~o ~1- o .42 o.re 

Final AJJqoot: 10.0 g 
Prep Basis: As RO'CI!>V!ld 

Mo<sturet'li): NA 
Ro....tt Units: ~Ci/9 

Ala Name:04133TD03A 

Lab Qualifier 

u 

t: - R~~t k ~~ ~"' ~t... M~~of..e Mt}!:: t:lf'*'SS tf'J;J:-< !rio:! a"QC'~ 'fPt! 

v~ • c~~H".~· 'f•4J.kl ,~ m W>":'ttnl ~- 10\.·~-n~i. C....,7~W"'""" ¥lffi!} >l'> as~~ 

SO- %:110Ctni o~ali!y ~~nl~> att~QUOO~<W: 

51·~U3t!:>:ffifltTLUSt!ot' <S:'.d.'~ ... ~~.Y.~l~ 

..,-.;;. :~o:-A1 Yl"!~t$(.'<:,'1!$!Q'(>!1M!Wit h~. 

tT ·li~a 1:> lf'!>~ tf">$f"< Flt'quesrm!: MOG_ ~ ttm~- ~$l"(W~ ®edC IJOt; 

M\"lMrecy.~~M.X;~I'\t"<':~!.tu.:ttfm~~ 
actr'<qt !!'. groo:er tt-.w, ~ r-tPMM MDC 

M·Th~~'$-t~ ~C~nd~ 

Data Package 10: GSA0407010-1 

Paragon Analytics 
UMS Verslon B.C!:iV 
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Gamma Spectroscopy Results 
PAI713Rev8 

Sample Duplicate Results 

Lab Name: Paragon Aruolyt>c• 

Wor~ Orcllor Number: (l-107010 

C!.,nt Name: ESH20_LANL 

Clienll'l'Oj<oct 10: DARHT US Vcge,'"!Jon 7HD2 COFW 0361 1000 

I Field ID: EAST·US 

Lab II): V4070UHOUP 

Ubrary. USGS 

Sampl<> Mlllli~: ASH 

P"'P SO!': PAl 739 Rev 8 

Date Collected: 18-Jun.Q4 

D~t# Prepared: 13-Ju\41 

Dale Analpe<!: 24.JUHJ4 

!>rep &ItCh: GS040713-4 

CICBIIICI!ID: GS0407B4l 

Run ID: GS04071:>-4A 

Count Time: 400 minut~ 

Repott Basis: "" Reoolvoo 

CASNO Target Nuclide Result +I- 2 s TPU MDC 

1004:>-97·:1 C.-131 0.19 +/-OAt 0.70 

Comments; 

~~~~~~' 

Final Aliquot: Ht 1 9 
PMP Basis: As Received 

Moisture(%): NA 

R.....rt Units: pCUg 

File Name: 0414G:!004A 

Lab Qualifier 

u 

U ,~1~1M.<S'IhW<tNt~~U:0Ct:~£~"<l'f"41<1~~WTPtl
 

Yt-Cr.~YUllikHl-mOOI"<lt(i.MHl0-~1~ ~M1twyu!ltH<.:t
~ 

¥:! .~J:SYI$!1:l~dl:l~~~t>ln-t:l. 

!.1 ·R&Wlt~!(!~$!t'ii!n ~~MOe.~~ ~ll~~= t.~;, 

M·T~t~~lo!OC~rc;~ 

SO· ~~ill!t:.r:~tl!~r~i sre.,·~Me~nt~ 

S.~N~~on ~ll.:if~W!!i.~~ 

YI~~~~V'Jf-,(:l!%1t•!!Sttm~ 

Pl·NUGiitle~~oo~~tiW> 

G • ~te~ ltifft!!r$ ~)' m~lWI:m ~%d LCS U$1~>¢>{ 

~~· n~~~wa~Mt~,Mt~.lrt'~>:::~~N~,:l'p'$~rtml'i!e"
':$"'~ooc 

w- OER.u;qt~th~P w.a.m~ UWtd 1 41 

n ·Pf.Ru.g~i:Mncart~l..n'M ct 113: 

Abl>t1M.a!~ 

'I"PIJ- 'l"n!!$1 P>-ro~ci ~t !~:<itt! PA! OOP 743) 

Met- Mnw:,•l!ft'f! ~~~t:!l'·i~PA!Sf"J" reM:-

Data Package 10; GSA0407010-1 

Paragon Analytics 
UMS 'Ve~ $.05ZA. 
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Gamma Spectroscopy Results 
PA.I 713 Rev 8 

Sample Results 

Lab Namo: Paragon Analyties 

Work Orner Number: 0407010 

Chen! N"""': ESKZO __ LANL 

Cllentl>n>jeCt 10· DARHT US VegeOatioc. 7HG2 CDFW 0361 tOOC 

Field 10: SOUTh·IJS 

Lab 10: 0407i)'W-2 

Ubrary: USGS 

CAS NO 

10045·97·3 

comments: 

~llli-MtfiO"I.agl: 

S•mpk Mattix: ASH 

Prep SOP: PAl 739 Rev 8 

0-ate Colk!cted: 18-J"n-04 
Oate Prnpji:rnd:: 1l-Jt_J~ .. Q4 

Date Analyz.,d: 25.JtH>4 

l'rep6steh; GS0407l34 

QC6Btch!D: GS0407! 3<-"·1 

Run 10: GS040713-4A 

Counl Tlmtl: 40(1 minuteS 

Report Basis: As R~r,_eived 

Target Nuclide I Result +I· 2 s TPU MDC 

C.s--iJ1 i 0.16c't-/·C-37 0.63 

Final AJiq...,t: 10.1 g 
Prep Basis: As R~ved 

Moisture{%): NA 

Result Units: pCIIg 

File Name: 0412940051\ 

Lab Qualifier 

u 

\j R,m.ua 1} l~ !;'~"' ~e ~8tt"jf)~ ~fi.: W(": C'" "l$$"1 \.'>.,~,.-<ff1.\!" t;~!I,::.CI~·j ~J 

Y~ • ~101 Ymn:l >! ''I ~CO'It~ a' 100-1 ~~ Ot.Hti'!!Sl.!>t:ml!: '(1&1~ ~~ ,I!Jl,~'~'<'<:e<l 

SO- ~""n''f ¢w<;hty pr~Y!!I"'I!.I[I(:t:~o~~18W> 

y~:: • ~llo.'$l Yli!IIJ l:l~~~~~~!! httW"..S 

L1 • OOw!! ~~Sf!:~:!( ~~·· Heci!J&"..wJ ~..DC:. 9~ ~ )l.jmpi-ll ~peor.:::: IJCC 

M.1 · ~er~m~t.WMOC~netlfl#tD<Jlltl~~ 
;:Jctn'<W ct. 9rt~~J lnar'~tfe> ~HAOC. 

M·l"M~~!i.*'.:_;:t.~nwtru¥ 

'TP\.l · },y;,o, -!lora!m!:i.i11WJ tir>oOOtta·"'-1'r IU(< P.Al SOP 1'43} 

MDC, ~~~'<'.y.m ~oo)t<_ ~ta~('n (Uf!" PAl ,SO? J;}"'*< 

Data Package 10: GSA040701Q-1 

$1, U,JO.,~iclem.t,.ik..!S'ti~,W- arto:h.x c:~lmlitO"<!:I L~ll'!a 

T, 'AA,.~~II:W~~~ W Wt'*.m(W 

M • ru.::..,<::~ !'!!$~ ff~ea !i nw.t·w*'" 

{; "~flrr.pl$ oo~~w ~ ll•fl001"2 tnar1 1t-t,...C1"1..1$ OeoWy. 

Paragon Analytic;; 
UMS V*t'SWf'lt 5,.Q!l2A 
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Gamma Spectroscopy Results 
PAI713Rev8 

Sample Results 

l..ab Nome: Paragon AnalytiC$ 

Wori< Order Number: 0407010 

Clienll'!a""': ESH20_LANL 

ClionU'r<>jw~t ID: DARHT US V"')etotioo 7HC2 COI'W 0361 1000 

Field 10: WEST .US 

1..ab !D: 04Q701th~ 

Ubn.uy: USGS 

CASNO 

1004&-97-3 

Comments: 

Q:u#llftmtf'~fl" 

Sample !latrix: ASH 
Prop SOF: PAI739 R"" 6 

Date Collected: 1 &-JurHl4 

Dat<o Prepare<!: l:Wul-04 
Oato Analyzed: 25-Jvl-04 

Prep aaten: GS040713-4 

QCBtrteh!D: GS04071J.<~1 

Run ID: GS040713-4A 

C-ount Ttme~ 400 rrunut~ 

R-rt Buis: As Re<:elvl<l 

Target Nuclide I Re1;ult +/- 2 s TPIJ MDC 

Cs-137 I 0.15•1-0.45 0.75 

Final Aliquot: 10.2 g 
PtepBuii.:As

MDlsture{'l'o): NA 
Ruuit Units: pCIIg 

Ffl$1'!111t.-:041339003A 

Lab Qualifier 

u 

lJ • R$UU ~~ lf!M ll'la'1 tr..eu~ l:PGllc MOCtt~ lhar'11M.<~a100 wu 

'{1 ·CMfm®i lle>~~~~~~M:Iiat 100.~'WS ~~'r~U.~tt. 

'f;·~f!llt»!Vte$00~1Hf~h~ 

t1· R~wltls.l~t<'!hM'!~~ MDC. ~!'Hmrtl'lft~ ~;;:MDC 

tn. iM< NY".M!!i!t~ MDC.....,.~ ~t but ~tte~ 
:rruwty~g9'~~ ~M~MOC 

M. if\(! ~1~ t.Vewa~ ttot mtft. 

SO·~;sl ~fptew!<l!si!t«~(fJ~ili:Uil*<, 

S!-~lloe~..:a~ ~Ql.l>a-¥.;1a~lY,i1W!"-&11100 

1l~~~1i'll'~$~~·~ 

R·N>idkk!~~eof,~ 

G-~-!!<~lyd:tfl~ b-t~thWI ~&1i:o!tCS~v-

~$!!(ltl!;?: 

TI'\l .'k4n:~ ~~!.h'ltt!~W-1~ PAISQP 7..;2-; 

lioiDC- M~•rr.um ~~ ~mrblJQfl (se&PAl SO? >"C$l) 

&.'X· &l!t:mDe~~ l:"ltl! 

Data Pacllage ID: GSA040701Q-1 

Paragon Anlillytics 
t.JMS Vers-!00. &-C52A 
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Gamma Spectroscopy Results 
PA1713 Rev 8 

Sample Results 
Lab Name: Paragon Analytlcs 

Work om..r Numbor; 0407010 

C1lent Nama: ESH20 ... LANL 

Chentf'roj&eiiD: DARHT US Ve!J~<Mior. 7H02 CDFW 03!!1 1000 

Finl<liD: NQRTH-U& 

Lab lO: MC-10104 

Ubrary: USGS 

CAS NO 

10045·97·3 

Comments: 
(l~!lf~·~ 

Samplu Matrixc ASH 
!'rep SOP; PA: 739 Rw B 

Date Collected: Zhlun-04 
Dale Propored: ·13-Jui·M 
Dare AnOiytt>tt: 25.JtJI·04 

l'rop Batch: GS04071:;.4 
QCBa!ch!D: GSCI40713-4·1 

Run 10: GSCI40713-4A 
Coa..u:"l;t Tlmn: 400 mtnutes 

Report Basis: As Reootv.ed 

Target Nuclide Result +I- 2 s TPU MDC 

c~~J7 -D.20 -tl· 0.44 0.78 

final Aliquot: 10.0 Q 

P.,.p Basis: As """"''"'d 
Moisturo(%): NA 
Rowlt Ul'11ts: pCIIQ 

file Name: 041404[)(148 

J Lab Qualifier 

! u 

\! • k«<..,;ll >%l9<..S t->t~<> lh<lli'*'~(l ~f1,~ M0C.l.l<'-kl:$~ 1h~' U'~M~ Wll S\1 · .S~e;;;r~ Wi*t!ly ~tw<'l~ .K>!"_,;<IQW ~"~!;!Ia~~. 

't7 .. Cl''~~: Yi~a ;::~t\:!IJ o:~Q..m ~;~ 

:...1 "H&>Wll~~ th:er< R~un.:!OO MDC ~ll'W·"I SJ.~mp~ ~~r<:> M1C 

M}, TJ:f"fW'~t.CX:.Wl.t~ >"W:!FEl ~tlM~ 
m::t\"<!'1'4W~tlw-,lh~t~@-:OM!X, 

M· n~m~!.e·:lYOC-wtt.6~:'!m~ 

At:">'ltl~)Ofrl'i 

TP'-.J- 1't.<~! ~~~ Ui'>Cf¥1~'(1~1-->A'ISl')P 743) 

MDC- M~1tt;~~ Oe<~:ec:m;:,oo~.r~' '~PAt ~.(W 1!)9.1 

Oata Package 10: GSA0407010-1 

~1 N:~~~ ~~:'f.f.r...1!~ ~or •1<A~!'l{;t"b~ 1!1lenu$w 

Tl , N<..ocJlik! ~k~~!i:!'~ ~ ~W'ltJ~'V"t 

R · N.:t:li-'(IM$~•1-SM:fi<·•~ 

Paragon Anaiytics 
UMS V~: 5 05Z/I 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Client N•mo; ESH20~ .. lANl 

Cliont P<oject Name: OARHT VS Y"!J"!attm 

Client Pr<>jeel Number. 11102 CDFW 0361 1000 

Client Sample 10 

04H70W·1 

0-4G?IHO·l EAST-US 

Q4Q10!0-l EAST~US 

o<n1ow-z SOUTf·HJS 

(}4\!7010 2 

Sample 
Type 

$$rt';¢l;t 

SaMde 

Nuclide 

U-114 

U·22~ 

IY.I.Jll 

U-?.14 

Somt:!• IJ-135 

Comments: 

Oata Package 10: (11()407010-1 

Q'!FIIJ~IbiJt. 

U , ~'Alit~~~ ~-,a:-~ lt-e ~~$tl6 ~.,~i=<: MUG 

~ 1 · RM;:Jl ~~ 1~"\-:; ~1:¥< Ril>J<lm!'<!\".1 MOe, 'f"1:lt!!W lhM ~~!- J!lpetl!\!:; PIIDC 

Yl • Ch>!M"".al Yi<!M ,~ >t cr.ntrd! nt H:{q t~AI.. C+.!Mtl!M:>MI Vidrl r1. ,~I'M~ 

.... ~ . t~! 'l(j~kj ~~4*J.1Mmft:U."'fi!}) 

M · lh'(lt~,~:>P~~ t.i!)C '"'li!H'~ llW 

U-21~ 

"M1, 1h-f!!~.l~~ ll.:~:::v.~~ rr~, b'Jt~r~~(! g>fl) il~3tfftMn '!he !~M'I)(; 

Date Printed: Thun;Qay, August 1\l, 2004 
-~ 

.:::; 

.. , 

Loboretot)l IIams; "'""llon Arullytlet 

PAl Work Order: 0>107010 

OJJOO(l 

0.003 

O.OO!l!i •Hl.0026 0.0054 

""" '-~~ 

. 0.0360 •I- 0.0100 0.0000 

0.040-11·0011 0.{!1'.<1 

0.0049 •I- 0.0037 OJ!Il<5 

0.053 +I· 0.013 UflM 

Paragon Analytics 
•!Ms v,,.,,.. M52" 

~"'9 

pCi!~ 

vCVq 

""ll"' 1 c! 2 
Report•d on: Thursday, Al~gt.sll9, 2004 

l2:{JJ.55 PM 

Mlll Aso.to~o::A S1Sr2tX'A 

ASU ASn-V'$02-4 

A$04:0-SO:!·d. 131'&?'...:04 

AS040!30:}--~ Mli:1W4 

ASU<il!l024 Sl$.f200<t 

AS!Mt!B02-1 8!5?2.f]{H 

AS04P~Ol·4 a/&':mtJ<i 

A$t}t08<li:·4 8/~?20(14 

At-bf~rets¥ts~ 

1P-:f. 'Jt!@f¢ Pt<'A)'·'4~!!>ff Ur>ti:!t,/!C"'>Iy< j~~f!P.''\! )i!{~~ ~·1J} 

tM)C • Mr.'tw}nt fle!W):f!b!e (;m"'~-w.at><1>fl {~e t>~>,1 SOP .ti'AI) 

not . ~ t'!rt~l!tw. tiM~ 

Flags 

Pagt> 1 cf2 
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VJ 

Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

C!Jent Namo: ESH2Q __ tAN~ 

CU"'m Project Name; DN~HT US Vegut.1fi<m 

Client Ptojec! Numbor. 7H02 CDFW 03611000 

Lab 
SamploiO 

(11'}7010 4 

0401C:~(\..4 

(l4tJ7U~OA 

Comments: 

Client Sample 10 

t~ORH1·US 

Data Package 10: ur040i010-1 

Ouotllfie-rs.'F!>fi~:t: 

H I{M:>.IH i'!\ lli¥.1 ~:•M-Jlt.~ ~;'l'~lP'~ ~>p~-:.'~'· M{)C 

!. T · ~%<! ~ ~m.s 1t:»n R~z.~ar.t:W MDC. {l~ea!~ t~~~~ ~~:!l;f.~ :;.rf'cif«: !me 

Y! -C~M,;celY.e-::1 i!( "'>::=~r>;<J 'F! t00-110% O•.Hir~.<Hiv1•>•foJ~:> !!S.t<!t!"<OO 

laboratory Name: Par3g0n 1\nalytrc• 
PAl Work Order: 0407010 

MDC I 

0.186 +!- 0.035 (! (.'{)G 

U-215 OJJ105 ~f- O.tKl51 fL1Jtn5 

U-2:~.8 !Ll-82 +f-0.066 CfrJB 

!'age: 2 of1 

Repo1ted on: Thum<lay. hJgust 19. 2004 

12:0-3:55 PM 

Units I Matrix I Prep Batch Date 
Analyzed 

rCi'a ft.SI"I I ASt~4b-13~)2··<i $/$:--:?:tX}-1 

pCiJ1 •.sli 1 ASiMt'~5D24 e;~...,?tKl& 

pCI.<:;jt ASH AS(M.(~W(l-4 B!S·20"34 

!'--!::·~'~·, i!.~<Y>S 

t><U • f<:1l"" !':'W:lf;'l<tllld \1::.:·~<1:<<->'1)11'<4"« PAl S•:}P ?o~.:.~~ 

~."{){;: • tkn~n'<.-'?'P tlOC!!>:\!!<1:<1! C!.l:~nJ:tJI"t;<'l {M+ rAI &X' J'~j~ 

't J . C"'f!c<n~t# Yhl'<l !"liM"!(< •f~!tJ;:<t !t''lltl: ~ - lk~'-',... L"e\~¢few lw-il 

M · TM 'l.>:l\l<:!"h<·j t.-(}(; "'"'' fl<•~ !>'.<(>\ 

M;~ • 11111 ·~~1.14-'!:!t:<~ ~}¥}(; '•'N'l n·~? 'l\fll. h$! ~h(! 'l'·"f·O~oewl w•!i ,.tr i•, 7ll<ltn It·:;."'!!' &·!1' lf>f·<\!100 ~~~ 

I Flags 

DaHtPrlnt-ad: T"hursday, August 19. 200'•1 Paragon Analytics 
UMS Ve>-Mrr t:i.CSZA 

Page :;i; of 2 
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Isotopic Uranium By Alpha Spectroscppy Sample Results Summary 

Client Nome: E5H7.1JJ . .ANL 

Cll~nll'roje~t Nome: DARHT VS V"!)elalitm 

Client Project Number: 7H02 CDf¥1 0381 10GD 

lab Client Sample ID Sample 
SampleiD Type 

04G7011l-1 t~AST.IJS Satrtp:!>!'!t 

~~ L 
QA0'/010·1 !EAST-US 

(l41J1Qt0-1 jEASl-US 

< •• ~----· 

(1>10:010,~ EAST-US 

(l4{!7U10·2 WEST-US 

Comments: 

Data Package 10: oh?/040701 0·1 

OW!:IffiMt.'flaps· 

1.1 • A~tH!1 •'!l '~%. &-~w. !i~ M:'ll:t!e -*Mt%~- Ml)C 

ll • R~%~ s !oos ~l$': !':~3ms<.: Y.L'C. ~$tel lh'l'!!! ;twt~~ !!tJM!x::; MDC 

Y~ ·0'--t""rt'C.'ll'f,~!dl!.i,..,l:!)l~ M !OO.tH'!'% Oi:.o»1n!F"mYle!d !5 !ill-$~ 

Yi? • C~r>·em! l·~!d cvi~·~M! ~hul~ ~~~" 

M fhf"· rm¥.1-'!~JM MOC .,.,<a"J ~ ~t·.,~t 

Nuclide 

U·2Cl4 

Labo<alory Name: Parag<>n Analytltl 

PAl Work Or <~tot: MQ 101 o 

Result +/· 2 s TPU 

1.2tF.-U5 +/. 2.7!i·OO 

U·235 4.6E ·03 •I· 2.SE·03 

U-238 1 04E+OO +I· 1.BE·01 

1.05HOO +/. t 81'-01 

H-<34 

U-135 

I 
2E·04 •I· !.2E·.03 

U-238 107€'41 +I· 3E·02 ~~· 1.Q7E-IJ1 •I·· 3E-Q2 NA 

U-2:>1 I 6.3E-OO +1·1.1E{)IJ E.OO 

V?. rne r~W!l'~"!M MOe .,..,It!>!'«.~. b>~ ~ t1>PY':Ms~~\1~ !f! l_)t~itt!!f~ fhe r4!$!-~tRlC 

Da~grlnt&d: Toul'OOoy. Aogllj!! 19. 2004 

._, 
:;;::; 
-..) 

w 

Paragon Analytics 
UMS Ven:!on: 5J.~-2A 

Pag•: 1 cf2 

Reporttd on; 1ht.usdny, August 19, 2004 
t<·OJ:UUPM 

At.tnui~~'~ · 

Date I flags 
Analyzed 

tl<5f2fi0.1 

1"1-'!} · !fct# f'rq»qll~t ~IJ·I~ll!!1~?!~otu:s~"'}'.1 SQP /4~~ 

MOe· M'f'lmt•n l}<Jfu;Y,'3t'~ C-<wu:•n!r"!i<:"l". ;~~ Pftl SUP' 1111~ 

p..t.}l.B~::YtOoO!Eft-"'-"tMUl'lil 

Pag<~l o!2 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Cllont Name: ESH20_LANL 

Clionl Project N•ma: IJARK I US Vegelaho~ 

Cll•nl Proj<tcl N\lml>or; 7H02 CDFW 0361 1000 

Client Sample 10 I Sample 
Type 

$nmr,4• 

{.>~070W<!, wr;sr-us Sarrr~e 

N07lrto--3 WESHIS Sam~J~!f 

-{MD70m-4 llOHIHUS S.Umpl~ 

t>·1~m~~tt"'- ·NORTH-US S:Jmr;:1' 

&.11)]()'0<1 I llOR1H-US Sarnp~" 

C40f01f~-4 'NOR1H·US S&rl~,k 

Comments: 

Data Package 10: uto/0401'010-1 

0U.$lif<&t':S~~3!1JS" 

U · f~t~Ul ,~ ·!~£":1 f'-*~' !'t~ 1:i!m_:::e ~',l~:tc: MlX.' 

tr R-s~u·•. i!<. !!!:'t'S ~~ ... ::n P.;;nJ~t~ MCC. £lras:t;:£r !fm:;. 1-amrM! :&p~'lc ,..'ID(. 

Yl • C""i<T!ri:::$;¥\ellj·~ 'l r.-:<•trO'I al !lVJ.~1~·% Ut!i!<>fiL.t:l~ YW11 '~ 11:!'-!ro'.?"~e 

'!'>! ~~"lf'~(A:i- Y:t~lll '}<.,;0'>~{,.~ dda,._:<l hW<i>;'J 

M • 1~ t<l-<t.;!lctl'!!d 1.tt)C wu -"!0<1 fN!! 

Nuclide 

[).215 

u,z_:,a 

UR.>\N!U~.,t 101At 

~J-).1-l 

tJ.2Jl) 

u-na 

URANIUM TOTAl 

M'.~ tbt r~><·J~l'\!~d H!)t ~~ •w! ~WJI h'-~ !! -e~r~m~i'\<1 w:?:·.t<ly !J; :·;or>lp~r 'hW1 \t--·u mt<:Hlf::«i MUG 

Oato prinlad: Hl!YSday. August 1R 2004 

... :._-

'-I 
4·-.. 

l•l>or•lory Name: Parngon Analy!IC$ 
PAl Work Or!lor: 0407010 

Result +/- 2 s TPU 

2.3E-03 +I· i l!'-03 

1 51!'·01 •i· :J.SE-02 

l.BE-01 +i- 3.8E-02 NA 

3.02E-05 ;;. 5.7E-06 9f>Ol 

·'-9E-03 +1- 2.4E-03 1£ .. ().1 

U<IE+I}!) •1·2E·D1 2f .(J~~ 

114E+OO t..'· 2E-Dl IM 

Paragon Analylfcs 
UMS Vi!t&cn: 5.052A 

tJ<g'g 

""'~ 

Pngo: 2 or 2 

Roported 0011 r~ursdoy, August iR 2004 
12:03:09 f'M 

Prep Batch 

AS-fHM-0'2-·l 

A${)40602-4 

ASH ASQ4CtEtr24 

ASH ASO:meD2->1 

ASH A$l)Jl)FIJ2A 

ASH ASlWlfm--~ 

ASH AStHOfU2-4 

l<;:~r-{l'•~"l!;;·X:~-

Date I Flags 
Analyzed 

Rlfii?C'!,M I tT 

em.:.:..!u-n4 

fUR'2tl04 

tPu . ·t_:,t-;t! rr<;Pf:<J2Jf~!j 'J! .~.;~1#'!1¥ :·-~"" r•t.! ww r-1!:~, 
~&>C · ~Vnlrr~~-m t~!~<:tf.<!?!~t ::.>x<::.-er-~"~;;;:.·, ~~-"'~ 1'A! ~""f.W <:J9t 

t..UL-U<.+lo.,..t.l-<?tt:-'.: ... •>oo:U!!->1 
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0\ 

StrontiumM90 Analysis by GFPC Sample Results Summary 

Cll+nl Nomo; ESH2Q~t.ANL 

Cllon! Pro)l>et Name: OARHT US Vegotalioo 

Client Project Numb.,.: 7H02 COFW 0361 1000 

Client Sample 10 

!EAST-US 

040101(;4 

D4070tn<1 

0401010-4 

Comments: 

Oata Package 10: 51<0407010-1 

OLJ•Dflfftlfbl!ftl.: 

tJ ~ R.orwl! <:! l~ J.wr< It~ !W"'~~" ~1"K%c Mf.)C, 

Sample 
Type 

r;.,,,., 

Sam:p\e 

Samp~ 

lT • R~~-ul' ~ k'-M lf'IAr; ~,MDC, 9"~ ~ MrrJ;ll~ ~!k\"IDC, 

YI·C~9.1-~Y"~d,'$f~O>lN!rd.stHW-t10%. OI)JID{l~~YW!diS!t'Wl'md 

., .. (>.ffl'i¢$ V;e:tf ru!*~ ~!t !u"''~';!, 

,.., Th<l<~~ MO(:.-.-\UJHt ~ 

Nuclide 

S<-00 

Sr-90 

S"-90 

Ml-lh" IW-M!'»-wrlUOC \\'0~ Ml ~l ttl~~ 'IOO!~~adhtty !:s gt!Mii>M tha!lt!e r~1~ i!OC. 

Otlte£'!1nl•d: T11Ursdey. Augusll9, 2004 

0 
0 
Cl 
w 

Lai>OflliO<Y Name: Paragon Ano!ytleo 

PAl Work Order: 0407010 

OJ:i5 +-/~ 0, Hi oo• 

0.5! •I· 0.15 """ 

Paragon Anafyt/cs 
LPAS Vm$kln. :; tt$1'.A 

Units 

ot:L\J 

pCfg 

pCt1g 

pCt\) 

Page: I<>! 1 

Roported on: Tl>ursd•y. August 19. 2004 

3:00:16PM 

Matrix Prep Batch I Date !Flags 
Analyzed 

>SH SRM09lJ2-1 emYOJt 

Al:lbr~~t~. 

wq .'t~~~"':i IJ~'ltfi~P/.1 S()P 7-dl 

fJ.DC- Mi:1im;m ~$~ C()l"'~lrtfbm f~ AA! S{)tl !C11 

Bt1~ · !)$ow be"~ (lrn1 
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APPENDIXD 

ANALYTICAL DATA REPORTS OF TRACE ELEMENT CONCENTRATIONS 

IN UNDERSTORY AND OVERSTORY VEGETATION COLLECTED AROUND 

THE DARHT FACILITY DURING 2004 
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Lab N..,.•: Pa- Analyllcs 

Work Qnier Number: 04071)1 'l 

Cllo<!t Nom•: ES'<2Q_tANc 

Total ICP Metals 
Method SW£01 OB 

Sample Results 

Cl .... t?roj.,.;! 10: DARHT OS Veg-ion 7H02 Cf'OW 0~61 1000 

FHJ!d 10; EAST-Ot> 

i3b 10: (l4-\J}I}11- 1 

Sampk! Matrix~ T:ISSU::= 

% Molst.Yrt: N/A. 

Oate Collected: 18AJwl-b4 
(htfl!. btnt.eted: O~·l't.!.!g-04 

Dat& Afllllyzedc OO.At<,)-f>.: 

Prep Batch: tP040802-3 

ClCIIlltcl\tD: 11'!!40002··3· 1 
Run 10: 1TQ40009-1AZ 

C"""'""'NONC 

F'"'1' MolnO<l: SW30500 

1440-41<.~ 

744(;...5-~S 

74J...G.Bf1'·1. LEAD 

7440...02-{! NICKEl 

1arget Analyte 

778.2.J:fh2 ' Sb.fMUI>i 

Data Package 10: IT04070'11-l 
•••••••v'-w ---~~<-<•mvm•~~~•mnmw 

Paragon Analylics 
LlMS V«'~<~W'l f, OSJA 

79 

Ba&1s: As R:eta\l"f!d 

0,5 0.5 lJ 

04 04 u 

Sample AltqUOt: 1 g 

Fhmf Volunw.: 50 ml 
Result tinit:s:; mgti<g 

Cl ... nt>r: 1 

Fde> Name: TS40B09-

12 



Total ICP Metals 
Method SWS01 OB 

Sample Results 

Lab Name: l'llri!JO" Analytlo 

Work Order Nun1bltr: 0407011 

Client Name: ESH20 ... LANL 

Cli..,IPtoj<>e! IIJ: DARHT OS Vegelalio<l7H:l2 CFDW 03611000 

~laid JO: SO~'TH·OS 

Lib 10: 04il?V11·~' 

7440.QO.S 

SOIII)>Io fo'atr1lt: TISSUE 

%Mo!Stl.tre;NIA 
Date Coii<>Oted: 16-Jon-1)1 
Date Exlmded: 02-Aug-04 

Oato Analy>ed: 09-Aug-04 
Pt"f> M-: Sl'/:)(1506 

Target Analyte 

P"''' B•t<h: IP040&!2-l 
QCBatohiD: fP040W2-3-1 

Run 10: ITI)IOIJ00.1A3 

Cleonup:NONE 
Basis:AsR-

Samplo Aliquot: 1 9 
Final Voturne: 50 mf 

Rooullllnl!c:lfl9/l<9 
CleartDF: 1 

Fllol\lame:TS40ll0!1 

/439-92-1 '-""" ----------------·-------------+·---------------------·-i------------------,----------

Data Package ID: 170407011·1 

Paragon Ana/ytics 
LMS v~ 5.t'ltZA 

80 
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--------------··-··-·-------··-····---·-···---------------------------------·-····------·--------

Total ICP Metals 
Method SW601 OB 

Sample Results 

Lab !lam<.: l'ar"'J<>n AMiytlez 

w~ Orda4'Numbar: o.to1o1 t 

Client NOTml: ESH20_ LANL 

CHen'tProjocl to; DARH"f OS Vegetah.x·, 7H02 CFDW 0351 1000 

Field 1'0: V.'.EST -0£. 

Lab tO; (;.:.·~.~;)7(.~1~ 

]44(;..13-9 

744()..4].~ 

7440·SO-a 

744t4l2-0 

c-----
7440-2$-0 

s..,plo Molrix: TISSUE 
%- Mo1sture: NJA 

oam ColinctMI: 1fhJun...o.4 

Dot• Extraeto<l: 02·f.v(l·l'l 
O.atc An31yzed: O~Aup-i}4 

"""' MO!hO<i: sw:;osoo 

T argot AnalyW 

ARS~lC 

BARIUM 

8€RY';,t!UM 

LF.AP 

,.,uc~et. 

st.l.t"IVM 

~l\lf:R 

THAlt.!UM 

Data Package ID: lT0407011-1 

Prep Butch~ IPD400::l1-$ 

QCBatooJO: iP040002<:~>-1 
Roo 10: 1T04.t1iW-'·11\3 

Clo<lnU9:NONt 
Basis~ A.<>. R:~\100 

Paragon Analytics 
l_U$ V!~tr~~w: ~,J;Y,M.A 

81 

Semp!t~ 1\itquot: 1 g 
Final Vo!.ume: &0 ml 

R""ult Units: 1111)fkg 
CteanOf: 

J:'ile Name: T$40809 

14 



·-----------------------------------------------· 

Total ICP Metals 
Method SW6Q10B 

Sample Results 

l.ab .....,.,, P>lragon Alulytlcs 

w- Order -r. 0407011 

Client 1iame: ESH20 .. lANL 

Clionii'Toject ID: DARHT OS Vegelatio<'. 7HW CFDW 00~1 1000 

&amt>le lolalril" TISSUE 
%Moisture: Nil\ 

Dahl Co!IC<>ted: 21-J .. ~C'. 
!lat.. Exmodod: 02-At>;>-0'. 

Dat• Analyl!od: 09-Aui!-M 
Prep M<!Ulod: Sl'/3051lB 

Target Analyte 

THAUlUM 

Data Package 10; ITIJ407011-1 

p..,p Batch: lf'04!1002·3 

QCBatctll~ 11'040802-3-1 

Run ~: IT040800-1!\3 
C'""n"'': NONE 

Basis: ks Rocoiwd 

P;;ragon Ana/ytics 
lNS Vftlon: tl .. Cf.i2A 

82 

s .... "'* Aliquot 1 9 
Fino! Volume: 50 ml 
Result Units:~ 

CIGt1nDF'! 1 

File Name: TS<CBOO 

15 



Total MERCURY 

Method SW7471 

Sample Results 

t,nb turoo~ Pumgon Ana\yiictJ. 

Chen! l<anw: CSH20_l.ANl. 

Client f>roject II} 01\RHt OS V<g<!0\1(1() ?HG2 cr!J'N 0351 100:: 

Wo~ Orde:t kumbor'. 0407011 Fu-,at VohJme: 100 ml 

Roporting Basis: As Rece<:~ MatTix: TISSUE 
Ro..,lt Unlts: mQiog 

Comments; 

Data Package JO; HG0407011-1 

Paragon Anaiyt.bs Pagel 'O'i 1 

UVSV!!~l 6-(>5-l>\ 

16 
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Total JCP Metals 
Method SW6010B 

Sample Results 

L® Nomo; Paragon Analytic£ 

Work Order tfl..1~ 04C70t:i:• 

Clienf Name: ESH2L' •• LANL 

Ci,...!Projt!clll>: DARKT US V<>!1el$0r• 7H02 CFOW 0361100{) 

l'iOidiD: EAST·~S 

1 LOb ID: o.:ota12-: 

744C•39·S 

7440-41-7 

7440-43-9 

Samplo Motri<: !iSSUE 

%Moisture: N!A. 

Date collected: l&Jun-1\4 
DaW E><ttac:tod: 02-IW!!-W 

Dale Analyzed: OO-iwg41 

Pl<!p-l!o<I:SW3051lB 

P"'P !Iaten: IPO¢OS02··3 
QC8al<>ti!D: IP0¢0SQ2.:;.1 

Run ID: IT!l40l!00·1f.:l 
Cl-UJ>: NONE 

llaoio:A.•R-

Data Package 10: IT040701?·1 

Paragon Analyt1cs 
liM:.:i v~: S.OS?A 

84 

Sampi<> Aliquot: 1 ~ 

Fmal Volume: 5I) ml 
R.,.ult Unito: ~ 

Clean DF: 1 
File Name: TS40809 

12 



TotaiiCP Metals 
Method SW601 OB 

Sample Results 

Lab Narn<. Pll<llt!O"' Analyti<:s 

Work Otd~r Number, -1}40701:! 

Ch..,tN<IIM: ESH.20,LA!<L 

Clio<t!ProjectlD: OARH.T US v,_,., 7H02 CfDW 03611000 

I 
f~dl0; SOUTh·US

i..Bb to: 0407(Ji2:~.f: 

'74W-21Hl 

Sample ll!.tri>: TlSSUE 

%Moisture: NIA 

Date CoHKt.tit: 1 S... ... 'tm .{)4 

Oat<> E"""et.O: O?-Aug.04 

Oat• Ano~od: 00-Al.Q-[l" 

Pmp Method~ SW3050B 

1 arget Analyte Dilution 
Factor 

THAJ..L!UM 

Data Package ID: IT()407012-1 

Prep Batch: fPC'4000'?·3 

QCBateh10' fPC>40002 ,:;,... '! 

Run 10: tl0400®-IA.3 
Clt~m~up~ NONE 

llaols: As R"'*.,.; 

Result 

0.4 

0.5 

2C 0 2 

0.2 0.2 u 

Paragon Analytics 
UMS VM,"'mt·· 5.05?A 

85 

Samplo Alx,uot: 1 g 

Final Volume: 50 rrJ 

Ruull Unlb: tl11}'l<(J 

ClesnOF: '1 

File 14m<! TS4ll802 

13 



----------------·--------------·------------·----, 

Total ICP Metals 
Method SW601 OB 
Sample Results 

Lsi> Name: -agon Analytieo 

WOO< Onler Numb<tr. 0407012 

Cli<!nt Namo: ESH20_L.ANL 

Cli<m!l'roject 10: !lARKT US Vog<JtaUop 7H02 CFDW !l~' lOOD 

FlofdiD: WEST·US 

l.ab Ill: Oo101lll~·;; 

Sample Matrtx: TtSSOi:: 
%Moisture; NiA 

Pal<! Col1001ad: 1&·J.,.4>4 
owm e .... ctad: w-Aug-04 

oat~ Analyze~: W-AU9-0.l 
Prep Metnoo: SW:)().SOO 

Target Amdyta 

Data Package 10: 1TD407012·1 

PTep B•llch: IP040002-3 
QC!IetehiD: IP040002-J-1 

llun ID: 1Ti»0000-1A:l 
C~:NONE 

Beeis:AsR.-

Paragon Analytics 
t.JMS V:!!r!!Mm: f~.002'A 

86 

Sampli> Aliquot: 1 g 

F1na~ V-e»ume~ 50 ml 
I\O$ull Unll<l:lf9'l<g 

CieanDF: 1 
Fll• Namo: T$40000 

14 



TotaiiCP Metals 
MethQd SW601 OB 
Sample Results 

Lab kame: Pa.r~gcn Anatytics 

Wotk Order Number~ D407Gi2 

Ch-on.t N~: FSH20,. LANL 

Cll..,tProjt>c! !0; DAR+fT US Vege<aoon 7H02 CFDW 0361 1000 

Field ID: N0~1 H·US 

Lab 10: 04U7Q1;f..J 

S$npl6 Matrnc.: llSSU£ 
'fC.Morstu-re:NiA 

Oa.bt Co'ltccted: 21"Jut'-o4 
Date extrneUHt 02~Avg-·04 

Oot e Au•ty.ted: IY-.Aug·04 
Pr<11> Moth<XI: SW:l05Q!l 

Data PackageiD: IT0407012·l 

PN>p S.!oh: 11>0.10ll02·3 

QCS.tclliO: ll>O.I0802<l·1 

Run 10: llll400il9·11\3 
Cloonup: NONE 

Bas$: Aii Recai"':'tK'l 

Paragon Analytic:; 
UMS V~t'Q8· 5.G~A 

87 

Sampio Aliqu<>l: 1 9 
'F1naJ Vot:ume; 50 ml 
R-esult Units: mgtkg 

c ..... Of: 1 

Fllo Narno: TS40000 

Page4 of .:'I 
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Total MERCURY 

Method SW7471 

Sample Results 

J.,abNllm<l: Pruagcr1An..,..,. 

Cli<>nt Name: ESH:W_LANl 
Client Projocll!l: DARHT US Ve..,:llllW 7H02 CFDW 0:181 1000 

Work Order Number; 04U7tH2 Final Volomo~ 100 ml 

Roportingll.,.is: As R- Matrix: TJSSUE 
RewiiUniUl: rng/l<!) 

Comments: 

Data Package 10: HG0407012·1 

Parogon Analytics 
UYS:V~. 5.(,$~;;. 

16 
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best available copy. It is available electronically 
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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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