
Memo 
Date: 04116/98 

To: 

CC: 

From: 

RE: 

Pat Longmire, CST-7 

Field Unit4 file, LATA_w/o-att.fdr.. J~ 
Felicia Aguilar~V()'--
R-9 Water Sample Data 

Enclosed are copies of analytical reports for water samples collected from well R-9. 

You have previously received R-9 Intermediate Data, which is also included here, please read the 
memo dated January 30, 1998 for a summary of the intermediate depth analytical data. 

Additional R-9 data for samples collected at deeper depths is included in this submittal. Hard copies of 
the analytical reports including form 1 's, and analytical summaries are enclosed. The following factors 
need to be considered when reviewing this data: 

• this data has not been reviewed for completeness and accuracy for reporting purposes, 

• baseline validations have been completed on only those analytes for which procedures are 
in place by the project, and 

• no focused validation of the data has been done by a chemist familiar with the intermediate 
data. 

If you have any questions please contact me at 662-1816. 

04/16/98 llllllllllllllllllllllllll II II 
6999 
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TABLE 5-5. SUMMARY OF STATISTICAL ANAL VSES OF URANIUM DISTRIBUTIONS IN 
GROUNDWATERS AND SPRINGS ON THE PAJARITO PLATEAU AND SURROUNDING 

AREAS, NORTH CENTRAL NEW MEXICO 
(CONCENTRATIONS IN UNITS OF MICROGRAMS/LITER). 

Statistic Test Wells1, Supply Wells1, Springs1, LANL BKGD2, and San lldefonso1 

Number 65 
Mean 1.86 
Standard Error 0.47 
Median 0.68 
Stand. Dev. 3.78 
Kurtosis 14.15 
Skewness 3.69 
Minimum 0.05 
Maximum 19.64 
Confidence 

Level (95.00%) 0.94 

1. LANL Surveillance Report for 1996, LA-13343-ENV 
2. LANL Background (BKGD) Groundwater Investigation (Spring 1998 Sampling Round) 
Dissolved and total uranium concentrations are 48 and 112 micrograms/liter, respectively, in lower perched 
zone of the basalt (sampled on October 16, 1997 by Canyons Focus Team). 
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TABLE 5·1. RADIONUCLIDE ACTIVITIES IN CORE SAMPLES IN BASALT 
(2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON. 

Radionuclide Core Depth Interval {feet below ground surface) 
(I;}Ci/g) 41-50.5 50.5-55.5 172-178.5 181.1-182.5 185.3-187 205-206 

strontium-90 0.04±0.39 0.30±0.43 0.43±0.50 0.03±0.47 0.18±0.47 0.22±0.53 

cesium-137 0.006±0.042 -0.035±0.050 -0.019±0.041 -0.036±0.061 0.017±0.065 0.006±0.065 

plutonium-238 0.0094±0.0130 0.0088±0.0170 -0.0071±0.0132 0.0036±0.00118 -0.0034±0.0110 0.0044±0.0156 
MDA 0.025 0.036 0.044 0.033 O.Q11 0.033 

plutonium-239, 240 -0.0006±0.0090 0.0077±0.0142 0.0085±0.0150 0.0100±0.0112 0.0167 ±0.0162 0.0034±0.0110 
MDA 0.022 0.030 0.032 0.017 0.022 0.010 
americium-241 0.127±0.040 0.01 04±0.01 04 0.0190±0.0154 0.078±0.030 0.038±0.024 0.037±0.066 
MDA 0.017 0.0078 0.0095 0.027 0.026 0.036 

uranium-234 0.205±0.060 0.336±0.082 0.221±0.066 0.236±0.066 0.138±0.048 0.257 ±0.070 
MDA 0.029 0.031 0.033 0.043 0.031 0.035 
uranium-235 0.0190±0.0168 0.030±0.022 0.025±0.022 0.026±0.020 0.0081±0.0128 0.029±0.022 
MDA O.Q11 0.019 0.022 0.019 0.026 0.023 
uranium-238 0.259±0.068 0.248±0.068 0.246±0.070 0.279±0. 720 0.184±0.056 0.313±0.078 
MDA 0.027 0.033 0.022 0.029 0.034 0.024 
gross alpha 1.0±1.1 1.5±1.2 0.62±0.81 3.4±1.5 3.0±1.6 3.6±1.8 

gross beta -0.07±1.3 0.87±1.6 0.06±0.96 1.8±1.4 2.3±1.7 1.2±1.8 

gross gamma 2.30±0.22 2.20±0.23 2.10±0.25 3.35±0.36 53.12±0.36 3.87±0.36 
MDA 0.25 0.26 0.32 0.44 0.46 0.38 

Radionuclides and parameters analyzed by Paragon Analytics, Inc. MDA denotes minimum detectable activity (pCi/g). Error of 2 
standard deviations is reported. 



TABLE 5-1. RADIONUCLIDE ACTIVITIES IN CORE SAMPLES IN BASALT 
{2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON. 

Radionuclide Core Depth Interval (feet below ground surface) 
(pCilg) 23Q.4-231.~ 236.5-237.3 2~7 .3-238.1 268,5-270.8 280.5-281 291.2-292,§ 

strontium-90 0.10±0.49 0.06±0.50 0.04±0.47 0.11±0.45 0.27±0.44 0.11±0.65 

ceslum-137 0.019±0.039 0.112±0.075 -0.008±0.046 -0.010±0.042 -0.006±0.035 0.039±0.050 

plutonium-238 -0.0071±0.0096 0.0044±0.0156 0.0044±0.0156 0.0107±0.0184 0.0147±0.0184 0.0032±0.0160 
MDA 0.030 0.039 0.037 0.038 0.035 0.039 

plutonium-239, 240 0.0089±0.01 02 0.0138±0.0079 0.0069±0.0112 0.0017±0.0110 0.0005±0.0080 O.Q1 02±0.0130 
MDA 0.031 0.028 0.022 0.029 0.018 0.023 
americium-241 0.077±0.032 0.037±0.066 0.037±0.066 0.032±0.024 0.0164±0.0156 O.Q139±0.0168 
MDA 0.031 0.028 0.033 0.036 0.023 0.031 

uranium-234 0.393±0.094 0.415±0.096 0.391±0.090 0.476±0.110 0.634±0.17 4 0.993±0.156 
MDA 0.041 0.037 0.038 0.037 0.037 0.027 
uranium-235 0.026±0.022 0.0198±0.0184 0.039±0.026 0.0087±0.0148 0.036±0.028 0.050±0.026 
MDA 0.023 0.021 0.020 0.024 0.027 0.022 
uranlum-238 0.383±0.092 0.402±0.092 0.521 ±0.1 02 0.356±0.092 0. 704±0.144 0.952±0.152 
MDA 0.013 0.030 0.024 0.037 0.031 0.027 
gross alpha 2.9±1.8 2.7±1.7 2.1±1.4 2.8±1.8 3.1±1.5 6.4±1.7 

gross beta 2.0±1.7 1.9±1.5 1.9±1.5 2.1±1.9 1.8±1.4 4.1±1.2 

gross gamma 3.86±0.33 5.68±0.41 0.37±0.23 3.87±0.32 4.36±0.36 5.95±0.47 
MDA 0.30 0.41 0.38 0.29 0.32 0.37 

Radlonuclides and parameters analyzed by Paragon Analytics, Inc. MDA denotes minimum detectable activity (pCi/g). Error of 2 
standard deviations is reported. 



TABLE 5-1. RADIONUCLIDE ACTIVITIES IN CORE SAMPLES IN PUYE FORMATION 
(2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON. 

Radionuclide Core Depth Interval (feet below ground surface) 
(~Cilg) §68-5§9.7 570-571.5 582-583.5 

strontium-90 0.84±0.47 -0.04±0.42 -0.22±0.34 

ceslum-137 0.026±0.049 0.002±0.036 -0.080±0.069 
plutonium-238 -0.006±0.022 0.027±0.024 0.0069±0.0188 
MDA 0.058 0.039 0.043 

plutonium-239, 240 0.0007±0.0108 0.0014±0.0110 0.0038±0.0124 
MDA 0.026 0.030 0.011 
americium-241 0.0011±0.0086 0.0000±0.078 0.0139±0.0168 
MDA 0.024 0.023 0.031 

uranium-234 0.752±0.108 0. 752±0.1 08 0.660±0.116 
MDA 0.023 0.021 0.029 
uranlum-235 0.047±0.020 0.046±0.022 0.0204±0.0172 
MDA 0.0067 0.018 0.024 
uranlum-238 0.822±0.128 0.766±0.120 0.650±0.116 
MDA 0.016 0.013 0.026 
gross alpha 3.3±1.3 1.5±1.9 5.1±1.7 

gross beta 2.1±1.1 1.7±1.8 2.5±1.1 

gross gamma 6.41±0.58 6.01±0.51 4.98±0.48 
MDA 0.30 0.41 0.53 

Radlonuclides and parameters analyzed by Paragon Analytics, Inc. MDA denotes minimum detectable activity (pCVg). Error of 2 
standard deviations is reported. 



TABLE 5·4. RADIONUCLIDE ACTIVITIES IN GROUNDWATERS (NON FILTERED, 
2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON. 

Radionuclide Basalt (ft bgs} Puye Formation (ft bgs) 
(gCill) 180 275 579 615 624 688 
tritium 347±25 106±7 2.71±0.58 30.3±1.9 13.93±0.90 14.43±0.96 

strontium-90 0:47±0.28 0.52±0.64 -0.42±0.66 -0.23±0.68 -0.17±0.64 0.36±0.67 

cesium-137 -0.38±2.42 1.39±2.44 -0.322±2.68 -0.045±2.13 -0.826±2.42 -0.381±2.03 

plutonium-238 0.037±0.044 0.76±0.26 0.0156±0.0194 0.006±0.022 -0.001 0±0.0156 0.020±0.028 

MDA 0.084 0.23 0.034 0.051 0.039 0.052 

plutonium-239, 240 0.031±0.030 0.01±0.06 -0.0074±0.0130 0.000±0.0154 0.0058±0.0156 -0.0058±0.0158 

MDA 0.050 0.11 0.041 O.o14 0.035 0.039 

americium-241 0.092±0.046 0.106±0.094 0 .029±0.030 0.013±0.024 0.010±0.032 0.042±0.034 

MDA 0.047 0.160 0.052 0.051 0.074 0.051 

uranium-234 1.54±0.28 0.76±0.26 1.35±0.22 5.06±0.68 2.14±0.32 2.05±0.32 

MDA 0.038 0.23 0.044 0.048 0.043 0.075 

uranium-235 0.043±0.036 0.76±0.26 0.055±0.038 0.132±0.056 0.120±0.054 0.033±0.034 

MDA 0.038 0.23 0.050 0.041 0.046 0.058 

uranium-238 1.36±0.26 0.76±0.26 0.949±0.180 2.81±0.40 1.74±0.028 1.47±0.26 

MDA 0.057 0.23 0.068 0.053 0.054 0.070 

gross alpha 304±56 460±93 1.9±1.7 580±180 270±120 34±35 

gross beta 351±58 700±120 3.7±1.8 820±230 310±100 113±42 

gross gamma 212±23 244±18 274±21 340±25 351±25 237±19 

MDA 31 15 20 19 18 18 

Tritium analyzed by University of Miami; other radionuclides and parameters analyzed by Paragon Analytics, Inc. MDA 
denotes minimum detectable activity {pCi/L). Zones 180ft, 275ft, 579ft, 615ft, 624ft, and 688ft were sampled on 10/6/97, 10/16/97, 
12/18/97, 01/12/98, 01/14/98, and 01/20/98, respectively. Error of 2 standard deviations is reported. 
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TABLE 5-5. RADIONUCLIDE ACTIVITIES IN GROUNDWATERS (FILTERED, 
2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON. 

Radionuclide Basalt (ft bgs) Puye Formation (ft bgs) 
(gCi/L) 180 275 579 615 624 688 
tritium (see non filtered data for results of tritium analyses for the six saturated zones) 

strontium-90 0.11±0.25 no sample -0.14±0.69 -0.21±0.87 -0.13±0.63 -0.02±0.84 

cesium-137 -0.18±2.07 no sample -0.837±2.31 -0.688±2.11 -1.43±1.20 0.598±2.18 

plutonium-238 0.039±0.048 no sample -0.001±0.040 0.009±0.024 0.000±0.024 -0.025±0.024 

MDA 0.093 no sample 0.086 0.058 0.062 0.065 

plutonium-239, 240 0.012±0.024 no sample -0.0015±0.0134 0.028±0.026 0.0080±0.0162 0.0127±0.0180 

MDA 0.055 no sample 0.038 0.017 0.030 0.013 

americium-241 0.037±0.030 no sample 0.0111±0.0180 0.012±0.022 0.019±0.034 0.0135±0.0182 

MDA 0.037 0.036 0.044 0.069 0.031 

uranium-234 0.529±0.142 no sample 1.018±0.192 1.30±0.22 0.688±0.154 1.26±0.22 

MDA 0.070 0.052 0.050 0.068 0.038 

uranium-235 0.014±0.028 no sample 0.042±0.032 O.Q16±0.026 0.030±0.028 0.067±0.040 

MDA 0.064 0.037 0.052 0.036 0.032 

uranium-238 0.628±0.156 no sample 0.870±0.172 0.698±0.146 0.449±0.118 0.691±0.148 

MDA 0.060 0.055 0.047 0.048 0.042 

gross alpha 0.57±0.65 no sample 0.7±1.0 1.4±1.3 1.20±0.93 -0.1±1.3 

gross beta 3.9±1.0 no sample 4.2±1.7 17.2±2.53.3± 1.5 2.0±1.5 

gross gamma 188±30 no sample 274±21 280±21 178±13 252±19 

MDA 45 18 17 12 18 

Tritium analyzed by University of Miami; other radionuclides and parameters analyzed by Paragon Analytics, Inc. MDA 
denotes minimum detectable activity (pCI/L}. Zones 180ft, 275ft, 579ft, 615ft, 624ft, and 688ft were sampled on 10/6/97, 10/16/97, 
12/18/97, 01/12/98, 01/14/98, and 01/20/98, respectively. Error of 2 standard deviations is reported. 
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. 
DATE Temp Ag Std.D. AI Std.D. Alk(Lab) 

SAMPLE ID DESCRIPTION MM/DDIYY oc ppm +1- ppm +1- ppm CaC03 

R9-180 ft Up. basalt, diss. 10/06/97 12.3 <0.001 0.13 0.01 

R9-180 ft Up. basalt, total 10/06/97 12.3 <0.001 282 3 
-

R9-275 ft Low. basalt, diss. 10116/97 13.2 <0.001 0.27 0.01 

R9-275 ft Low. basalt, total 10/16/97 13.2 0.08 0.01 1129 20 

R9-579 ft Puye Fm., diss. 12/18/97 15.7 <0.001 0.08 O.D1 

R9-579 ft PI.JYe Fm., total 12/18/97 15.7 <0.001 14.9 0.1 

R9-615 ft Puye Fm., diss. 01/12/98 17.2 <0.001 0.17 0.01 

R9-615 ft Puye Fm., total 01/12/98 17.2 0.005 0.001 543 1 746 

R9-624 ft Puye Fm., diss. 01/14/98 15.3 <0.001 0.43 0.01 

R9-624 ft Puye Fm., total 01/14/98 15.3 0.002 0.001 193 5 145 

R9-688 ft Puye Fm., diss. 01/20/98 17.9 <0.001 <0.02 

R9-688 ft Puye Fm., total 01/20/98 17.9 0.010 0.002 196 2 

As B Std.D. Ba Std.D. Be std.D. Br 

SAMPLE ID m:>_m ppm +1- _ppm +1- ppm +1- ppm 

R9-180 ft 0.0008 0.023 0.002 0.017 0.002 <0.002 0.16 

R9-180 ft 0.017 0.15 0.01 1.34 0.02 0.018 0.002 0.16 

R9-275 ft 0.0013 <0.01 0.005 0.002 <0.002 0.10 

R9-275 ft 0.077 1.16 0.02 7.23 0.02 0.067 0.002 0.08 

R9-579 ft 0.0004 0.030 0.001 0.064 0.001 <0.002 0.20 

R9-579 ft 0.0012 0.048 0.003 0.19 0.01 <0.002 0.19 

R9-615 ft 0.0002 0.047 0.001 0.060 0.001 <0.002 0.25 

R9-615 ft 0.102 0.20 0.01 5.08 0.03 0.032 0.001 0.24 

R9-624 ft 0.0018 0.041 0.003 0.028 0.001 <0.002 0.15 

R9-624 ft 0.014 0.10 0.01 0.90 O.D1 0.008 0.001 0.15 

R9-688 ft 0.0025 0.046 0.001 0.045 0.001 <0.002 0.05 

R9-688 ft 0.019 0.064 0.002 1.38 O.D1 0.003 0.001 0.04 
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. 
Ca Std.D. Cd Std.D. Cl CI03 Co 

ppm +1- ppm +1- ppm ppm ppm 
14.1 0.1 0.0004 0.0002 29.2 <0.02 <0.002 

91.0 0.6 0.0004 0.0002 29.5 <0.02 0.022 

2.91 0.07 0.0010 0.0002 25.5 <0.02 <0.002 

1090 10 0.0053 0.0005 26.3 <0.02 1.11 

25.4 0.2 <0.0002 13.2 <0.02 <0.002 

34.1 0.1 0.0006 0.0002 13.2 <0.02 0.003 

25.1 0.1 <0.0002 177 <0.02 <0.002 

611 1 0.0061 0.0002 180 <0.02 0.24 

16.6 0.1 <0.0002 20.2 <0.02 <0.002 

139 2 0.0008 0.0002 20.3 <0.02 0.052 

27.1 0.6 <0.0002 7.67 <0.02 <0.002 

132 1 0.012 0.001 7.57 <0.02 0.11 

C03 Cond.(L} Cr Std.D. Cs Std.D. Cu 

ppm J.I.S/cm ppm +1- ppm +1- ppm 

0 250 <0.002 <0.002 0.004 

0 256 0.12 0.01 0.020 0.002 0.27 

7.0 457 0.002 0.002 <0.002 O.Q17 

32.6 512 1.22 0.01 0.047 0.002 11.3 

0 273 <0.002 <0.002 <0.002 

0 273 0.012 0.002 0.002 0.002 0.012 

0 987 <0.002 <0.002 0.010 
0* 1068 1.65 0.03 0.029 0.004 1.38 

0 281 <0.002 <0.002 0.003 
0* 321 0.13 0.01 0.003 0.002 . 0.14 

9.2 259 <0.002 <0.002 0.003 

'-------~'--- -
- 26gL_ 0.24 0.01 0.003 0.002 0.82 

· Je2 

Std.D. 

+1-

0.002 

0.02 

0.002 

0.01 

0.002 

0.01 

Std.D. 

+1-
0.002 

0.02 

0.002 

0.1 

0.002 

0.002 

0.03 

0.002 

0.01 

0.002 

_0.01 -
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. i 
F Fe Std.D. Hardness HC03 Hg K Std.D. J 

SAMPLE ID ppm ppm +1- CaC03ppm ppm ppm ppm +1- I 

R9-180 ft 0.71 0.06 0.01 57.0 78.5 <0.00005 4.54 0.03 

R9-180 ft 0.67 142 1 417 93.0 0.00045 30.6 0.1 

R9-275 ft 1.27 0.19 0.01 12.1 105 <0.00005 5.22 0.02 

R9-275 ft 1.38 1460 30 7182 400 0.00035 105 1 

R9-579 ft 0.74 0.06 0.01 68.5 110 <0.00005 2.93 0.02 

R9-579 ft 0.74 9.76 0.02 105 117 <0.00005 3.94 0.01 

R9-615 ft 0.42 0.18 0.01 67.0 133 0.00005 24.2 0.1 

R9-615 ft 0.42 1051 13 2131 910* 0.00038 92.4 2.0 

R9-624 ft 0.56 0.43 0.01 42.5 76.0 <0.00005 2.95 0.01 

R9-624 ft 0.56 121 2 537 177* 0.00008 12.2 0.1 

R9-688 ft 0.30 0.01 0.01 84.5 118 <0.00005 3.87 0.01 

R9-688 ft 0.32 170 2 578 117 <0.00005 10.8 0.1 

I Li Std.D. Mg Std.D. Mn Std.D. NH4 

SAMPLE ID ppm ppm +1- ppm +I- ppm +1- _pQ_m 

R9-180 ft 0.17 <0.01 5.29 0.02 0.051 0.001 0.03 

R9-180 ft 0.17 0.23 0.01 46.2 0.2 1.98 0.01 0.03 

R9-275 ft <0.01 0.02 0.01 1.18 0.01 0.013 0.002 0.02 

R9-275 ft --- 0.68 0.01 1083 15 31.5 0.3 1.34 

R9-579 ft <0.01 0.03 0.01 1.24 0.01 0.041 0.001 0.09 

R9-579 ft <0.01 0.04 0.01 4.80 0.06 0.33 0.01 0.08 

R9-615 ft 0.011 0.03 0.01 1.06 0.01 0.24 0.01 0.23 

R9-615 ft 0.015 0.44 0.01 147 1 21.5 0.1 0.94 

R9-624 ft <0.005 <0.01 0.26 0.01 0.03 0.01 0.04 

R9-624 ft 0.005 0.12 0.01 46.1 0.5 2.83 0.02 0.04 

R9-688 ft <0.005 0.03 0.01 4.09 0.06 0.05 0.01 0.06 

R9-688 ft <0.005 ----- - _Q. 1Q - - 0.01____ -~---- 60.3 0.5 2.88 0.02 0.14 
----·--
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. 
Mo Std.D. Na Std.D. N03 Pb Std.D. pH 

SAMPLE ID ppm +1- ppm +1- ppm ppm +1- Field 

R9-180 ft 0.025 0.002 26.1 0.2 <0.02 <0.002 8.39 

R9-180 ft 0.038 0.002 51.8 0.1 <0.02 0.10 0.01 8.39 

R9-275 ft 0.10 0.01 100 1 3.61 <0.002 8.79 

R9-275 ft 0.34 O.Q1 400 5 2.83 0.63 0.01 8.79 

R9-579 ft 0.028 0.002 29.8 0.1 10.6 <0.002 7.9 

R9-579 ft 0.020 0.002 29.3 0.1 10.7 0.010 0.001 7.9 

R9-615 ft 0.05 0.01 167 3 3.41 <0.002 6.95 

R9-615 ft 0.39 0.01 215 1 <0.02 2.05 0.01 6.95 

R9-624 ft 0.040 0.004 41.0 0.1 8.66 0.006 0.002 9.16 

R9-624 ft 0.04 0.01 45.0 0.2 7.36 0.12 0.03 9.16 

R9-688 ft 0.007 0.002 20.1 0.5 3.42 <0.002 8.07 

R9-688 ft 0.007 0.002 46.3 0.1 3.31 0.14 0.02 8.07 

pH P04 Rb Std.D. Sb Se Si Std.D. I 

SAMPLE ID Lab ppm ppm +I- ppm ppm ppm +I- j 

R9-180 ft 8.02 0.14 0.009 0.002 0.0002 <0.0002 14.1 0.3 

R9-180 ft 7.49 0.11 0.27 0.01 0.0013 0.0012 120 1 I 

R9-275 ft 8.79 0.61 0.010 0.002 0.0012 0.0015 10.4 0.1 

R9-275 ft 9.09 0.99 0.76 0.02 
I 

0.0017 0.0017 230 2 

R9-579 ft 8.07 <0.05 0.005 0.002 0.0002 <0.0001 17.2 0.2 
I 

R9-579 ft 8.07 <0.05 0.008 0.002 0.0010 <0.001 51.4 0.3 

R9-615 ft 7.53 <0.05 0.011 0.002 0.0003 <0.0001 4.23 0.03 

R9-615 ft 7.66 <0.05 0.37 0.02 0.0007 0.0007 117 1 

R9-624 ft 8.08 <0.05 0.004 0.002 0.0003 <0.0001 9.44 0.07 

R9-624 ft 8.32 <0.05 0.077 0.005 0.0003 <0.0001 176 4 

R9-688 ft 8.01 <0.05 0.004 0.002 0.0003 <0.0001 31.6 0.1 

R9-688 ft 
-

8.04, <0.05 0.006 0.002 0.0010 <0.0001 
- ----

219 2 
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. 
Si02 S04 S203 Sn Std.D. Sr Std.D. Tl 

SAMPLE ID ppm calc ppm ppm ppm +I- ppm +I- ppm1 

R9-180 ft 30.2 8.09 <0.01 <0.005 0.093 0.002 <0.002
1 

R9-180 ft 257 8.01 <0.01 <0.005 0.91 0.01 <0.002' 

R9-275 ft 22.3 53.8 <0.02 <0.005 0.033 0.002 <0.002 

R9-275 ft 492 60.2 --- <0.01 13.5 0.1 <0.002 

R9-579 ft 36.8 12.4 <0.05 <0.005 0.29 0.01 <0.002 

R9-579 ft 110 12.1 <0.05 <0.005 0.36 0.01 <0.002 

R9-615 ft 9.1 64.7 <0.05 <0.005 0.28 0.01 <0.0021 

R9-615 ft 250 65.8 <0.05 <0.005 4.78 0.04 <0.002! 

R9-624 ft 20.2 27.2 <0.05 <0.005 0.19 0.01 <0.0021 

R9-624 ft 377 29.4 <0.05 <0.005 1.52 0.01 <0.002 

R9-688 ft 67.6 6.37 <0.01 0.005 0.005 0.21 0.01 <0.002 

R9-688 ft 469 6.34 <0.01 0.034 0.005 1.32 0.01 <0.002 
! 

Ti Std.D. u v std.D. Zn Std.D. TSS 

SAMPLE ID ppm +1- ppm ppm +1- pJ>m +1- ppm 

R9-180 ft <0.002 <0.1 <0.002 O.Q1 0.01 --
R9-180 ft 3.77 O.Q1 <0.1 0.16 0.01 0.61 0.01 med 

R9-275 ft 0.006 0.002 <0.1 0.004 0.002 <0.01 ---
R9-275 ft 24.0 0.1 <0.1 1.04 0.01 3.17 0.02 h!_g_h 

R9-579 ft <0.002 <0.1 0.002 0.002 0.09 0.01 ---
R9-579 ft 0.64 0.01 <0.1 0.009 0.001 0.02 O.Q1 low 

R9-615 ft 0.003 0.001 <0.1 <0.002 0.03 0.01 ---
R9-615 ft 1.99 0.02 <0.1 0.40 0.01 3.85 O.Q1 high 

R9-624 ft 0.005 0.001 <0.1 0.003 0.002 <0.01 ---
R9-624 ft 1.96 0.01 <0.1 0.12 0.01 0.35 0.01 med 

R9-688 ft <0.002 <0.1 0.005 0.001 <0.01 ---
R9-688 ft 

! ----
4.76 0.10 <0.1 0.14 0.01 0.76 O.Q1 med 

------ - --
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO. 
TDS Cation B/CL LIICL F/CL NAICL KICL S04/CL 

SAMPLE ID ppm Sum bywt bywt bywt bywt bywt bywt 
R9-180 ft 252.2 2.414 0.0008 0.0000 0.0243 0.8938 0.1555 0.2771 

R9-180 ft 1557.5 50.454 0.0051 0.0078 0.0227 1.7559 1.0373 0.2715 

R9-275 ft 388.8 4.770 0.0000 0.0008 0.0498 3.9216 0.2047 2.1098 

R9-275 ft 11821.4 365.028 0.0441 0.0259 0.0525 15.2091 3.9924 2.2890 

R9-579 ft 329.7 2.773 0.0023 0.0023 0.0561 2.2576 0.2220 0.9394 

R9-579 ft 544.1 5.684 0.0036 0.0030 0.0561 2.2197 0.2985 0.9167 

R9-615 ft 550.5 9.281 0.0003 0.0002 0.0024 0.9435 0.1367 0.3655 

R9-615 ft 4684.1 171.522 0.0011 0.0024 0.0023 1.1944 0.5133 0.3656 

R9-624 ft 276.9 2.787 0.0020 0.0000 0.0277 2.0297 0.1460 1.3465 

R9-624 ft 1740.5 41.070 0.0049 0.0059 0.0276 2.2167 0.6010 1.4483 

R9-688 ft 386.7 2.677 0.0060 0.0039 0.0391 2.6206 0.5046 0.8305 

R9-688 ft 2082.6 44.871 0.0085 0.0132 0.0423 6.1162 1.4267 0.8375 

HC03/CL CS/CL BRICL Oxalate Acetate Formate 

SAMPLE ID bywt bywt bywt ppm ppm ppm 

R9-180 ft 2.6884 0.0000 0.0055 <0.1 0.02 

R9-180 ft 3.1525 0.0007 0.0054 <0.1 0.02 

R9-275 ft 4.1176 0.0000 0.0039 3.03 <0.1 0.04 

R9-275 ft 15.2091 0.0018 0.0030 2.74 <0.1 0.08 

R9-579 ft 8.3333 0.0000 0.0152 <0.02 <0.1 0.03 

R9-579 ft 8.8636 0.0002 0.0144 <0.02 <0.1 0.04 

R9-615 ft 0.7514 0.0000 0.0014 2.85 + + 
R9-615 ft 0.0000 0.0002 0.0013 2.71 + + 
R9-624 ft 3.7624 0.0000 0.0074 0.48 + + 
R9-624 ft 0.0000 0.0001 0.0074 0.47 + + 
R9-688 ft 15.3846 0.0000 0.0065 0.30 + + 
R9-688 ft 15.4557 0.0004 0.0053 0 .4_!....____ + + 



R_9_WATER_SAMPLES_RNs_Crosstab1 

DATE COLLECTED PRS !SAMPLE ID N SAMPLELOC MATRIX BEGIN DEPTH END DEPTH 
9/26/97 R-9 Perched Water 04LA-97 -0465 R-9 WATER 
9/26/97 R-9 Perched Water 04LA-97 -0466 R-9 WATER 
10/6/97 R-9 Groundwater Char 04LA-97 -0480 R-9 WATER 137 13 
10/6/97 R-9 Groundwater Char 04LA-97-0481 R-9 WATER 137 13 

10/16/97 R-9 Groundwater Char 04LA-97 -0483 R-9 WATER 280 28 
10/20/97 R-9 Groundwater Char 04LA-97 -0486 R-9 WATER 273 27 
10/20/97 R-9 Groundwater Char 04LA-97 -0487 R-9 WATER 273 27 
10/20/97 R-9 Groundwater Char (0 04LA-97 -0566 R-9 WATER 273 27 
12120/97 R-9 Groundwater Char 04LA-97 -0627 R-9 WATER 500 50 
12120/97 R-9 Groundwater Char 04LA-~7 -0628 R-9 WATER 500 5C 
12118/97 R-9 Groundwater Char 04LA-97 -0629 R-9 WATER 571 57 
12118/97 R-9 Groundwater Char 04LA-97 -0630 R-9 WATER 571 57 

1/6/98 R-9 Groundwater Char 04LA-98-0001 R-9 Puye WATER 580 5f 
1/27/98 R-9 Groundwater Char 04LA-98-0026 R-9 ~ATER 580 5f 
1/27/98 R-9 Groundwater Char 04LA-98-0027 R-9 ~ATER 580 5f 
1/26/98 R-9 Groundwater Char 04LA-98-0028 R-9 ~ATER 615 6' 
1/26/98 R-9 Groundwater Char 04LA-98-0029 R-9 ~ATER 615 6' 
1/27/98 R-9 Groundwater Char 04LA-98-0030 R-9 ~ATER 624 6: 
1/27/98 R-9 Groundwater Char 04LA-98-0031 R-9 ~ATER 624 6: 
1/26/98 R-9 Groundwater Char 04LA-98-0032 R-9 WATER 686 6l 
1/26/98 R-9 Groundwater Char 04LA-98-0033 R-9 WATER 686 61 

Page 1 



~_WATER_SAMPLES_RNs_Crosstab1 4/16/98 

MATRIX BEGIN DEPTH END DEPTH UNITS INORG ORG OTHER RAD RADOTH 
~WATER 3756R 
1WATER 3755R 
WATER 137 137ft 3778R 3777R 3781R, 3807R 3780R 
WATER 137 137ft 3778R 3779R 3781R 
WATER 280 280ft 3815R 3817R,3818R,3905R 3816R 
~ATER 273 273ft 3841R 3840R 3843R,3844R,3906R 3842R 
WATER 273 273ft 3846R 3845R 3847R 
WATER 273 273ft 3882R 
WATER 500 500ft 4018R 4016R 4019R,4020R,4022R 4021R 
WATER 500 500ft 4018R 4017R 4020R 

~~R 571 571ft 4012R 
ER 571 571ft 4011R 

WATER 580 580ft i~~;ii 4035R, 4036R 
WATER 580 580ft 4069R 4070R,4071R,4072R 
WATER 580 580ft 4069R 4070R 
WATER 615 615ft 4069R 4070R,4071R,4072R 
WATER 615 615ft 4069R 4070R 
WATER 624 624ft 4069R 4070R,4071R,4072R 
~ATER 624 624 ft 4069R 4070R 
WATER 686 686 ft 4069R 4070R,4071R,4072R 
WATER 686 686 ft 4069R 4070R 

Page 1 
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DATA ENTERED 
/, 

Wednesday, October 01, 1997 

Los Alamos 
NATIONAL LABORATORY 

1 0 1 0 9 7 1/ ( REQUEST NUMBER: 3755R 

ANALYSIS TYPE: INORG 

ATTN: Steve Fry 

Paragon/ATI 

AME~JDED 
225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/29/97 

REPORT DUE: 1 0/29/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Not Required 

These samples are on: 

LANL Request Number: 3755R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; AMENDED: CORRECTION OF ANALYSIS. JV 10/01/97 

LANL ER SMO CONTACT: 

Signature: 

ANALYSIS ANALYTE(S) CONT SAMPLE COMMENTS 
ORDER CODE ID MATRIX 

ANWQ 04LA-97 -0466 01 w 9/26/97 

CL(-1) 04LA-97 -0466 01 w 9/26/97 

P04(-3) 04LA-97 -0466 01 w 9/26/97 

Final Page of REQUEST NUMBER 3755R Page 1 



Monday, September 29, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/29/97 

REPORT DUE: 12/25/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

ANWQ 

SI02DISS 

TCN 

SAMPLE 
ID 

04LA-97-0466 01 

04LA-97-0466 01 

04LA-97 -0466 01 

REQUEST NUMBER: 3755R 

ANALYSIS TYPE: INORG 

These samples are on: 

LANL Request Number: 3755R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

SAMPLE DATE COMMENTS 
MATRIX SAMPLED 

w 
w 
w 

9/26/97 

9/26/97 

9/26/97 

Final Page of REQUEST NUMBER 3755R Page 1 



October 31, 1997 

Dr. John Miglio 
Los Alamos National Laboratory SMO 
SMO TA-3, Building 271 
Los Alamos, NM 87545 

RE: Paragon Workorder: 97-09-289 
LANL Request Number: 3755R 

Dear Dr. Miglio: 

.. 

One water sample was received from LANL on September 30, 1997. The sample was scheduled 
for the Inorganics analysis. The results for this analysis are contained in the enclosed report 
pages 1-93. 

Please note that there was no required EDD for this workorder. 

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please 
call. 

Sincerely 

p~ Anu 
Lance Steere 
Senior Project Manager 

FIE .. ;:J;dllfJ 
.,. ~ 

i. r· r 
' ·~· ti' : J \I/ 

-·· l 
LS/jjc 
Enclosure: Report 

Jln 'Lmpfoyee Oumea S1TUJ([ 'Business 



Wednesday, October 01 , 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

AMENDED 
REQUEST NUMBER: 3755R 

ANALYSIS TYPE: INORG 

C.oc Kc-J2. 
I() 1'7-1 f 7 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/29/97 

REPORT DUE: 10/29/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Not Required 

~-0. 

These samples are on: 

LANL Request Number: 3755R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; AMENDED: CORRECTION OF ANALYSIS. JV 10/01/97 

LANL ER SMO CONTACT: 

Signature: 

ANALYSIS ANAL YTE(S) 
ORDER CODE 

ANWQ 

CL(-1) 

P04(-3) 

CONT 
ID 

04LA-97-0466 01 

04LA-97-0466 01 

04LA-97 -0466 01 

w 
w 
w 

DATE 
SAMPLED 

9/26/97 

9/26/97 

9/26/97 

• 

COMMENTS 

Final Page of REQUEST NUMBER 3755R Page 1 



Tuesday, September 30, 1997 

Los Alamos 
NATIONAL LABORATORY 

REQUEST NUMBER: 3755R 

ANALYSIS TYPE: INORG 

ATIN: Steve Fry 

Paragon/AT! AMENDED 
225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/29/97 

These samples are on: 

LANL Request Number: 3755R 

REPORT DUE: 10/29/97 Q ') 
TURNAROUNDREQ'D:~ I~ 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

LANL ER SMO CONTACT: 

Signature: '----1--1 

ANALYSIS 
ORDER CODE 

(J)c i -
I 

04 LA-97 -0466 

04LA-97 -0466 

04 LA-97 -0466 

04LA-97 -0466 

04 LA-97 -0466 

B-r\ 

CONT 
ID 

01 

01 

01 

01 

01 

~h 
'llj,(~< 7 

DATE 
SAMPLED 

w 9/26/97 

w 9/26/97 

w 9/26/97 

w 9/26/97 

w 9/26/97 

COMMENTS 

Final Page of REQUEST NUMBER 3755R Page 1 
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Paragon Analytics, Inc. 
INORGANICS CASE NARRATIVE 

Los Alamos National Laboratory SMO 
3755R 

Order Number- 9709289 

TABLE OF CONTENTS: 

Section 1: Case Narrative 
Section 2: Chain of Custody 
Section 3: Sample Results 
Section 4: QC and Summary Report Forms 
Section 5: Supporting Raw Data!Benchsheets 

Section 1: Case Narrative 

1. This report consists of data for 1 water sample analyzed for bromide, chloride, 
nitrate, orthophosphate and sulfate. 

2. The sample was received cool and intact on 09/30/97. 

3. The sample was correctly preserved for the requested analyses. 

4. The sample was analyzed using procedures based on the following methods from 
the USEPA: 

Analyte 

Bromide 
Chloride 
Nitrate 
Orthophosphate 
Sulfate 

Method 

300.0 
300.0 
300.0 
300.0 
300.0 

5. All standards and solutions were used within their recommended shelf life. 

6. The sample was prepared and analyzed within the established hold times for all 
analyses. 

PARAGON ANALYTICS, 000001 



7. Sample results which are below the reporting limit are reported as ''ND" on the 
enclosed report. 

All in house quality control procedures were followed, as described below. 

8. General quality control procedures. 

• A method blank, a laboratory control sample (LCS), a matrix spike and a 
matrix spike duplicate (MSD) or a matrix duplicate were prepared and 
analyzed for each analysis batch. 

• The method blank results were within acceptance limits for all analyses. 

• The laboratory control sample (LCS) results were within acceptance limits for 
all analyses. 

• While the MS recovery for nitrate was within acceptance limits the MSD 
recovery for nitrate was outside of acceptance criteria (high). The initial 
calibration (ICV/LCS) for this analyte as well as all continuing calibrations 
were within acceptance criteria. Probable cause has been attributed to matrix 
effect. 

• The MS/MSD results were within acceptance limits for all other analytes. 

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

Reviewer's Initials 

CERTIFICATION 

10. jl-9/ 
Date 

I0-3/-q] 
Date 

I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this case 
narrative. This certification is verified by the Laboratory Manager's or designee's 
signature in the hardcopy report. 

Don Gipple 
Laboratory Manager 

PARAGON ANALYTICS, 

Date 



BROMIDE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Nan1e: Los Alamos National Laboratory SMO 
Client Project ID: 
Client Project No: 3755R 
Lab Workorder Number: 9709289 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0466 9709289-1 

ND =Not Detected 

Bromide 
Cone (mg/L) 

ND 
ND 

Date Collected: 09/26/97 
Date Analyzed: 09/30/97 
Sample Matrix: Water 

Detection 
Limit (mg/L) 

0.2 
0.2 

r1nonnr, 



CHLORIDE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 
Client Project No: 3755R 
Lab Workorder Number: 9709289 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0466 9709289-1 

ND =Not Detected 

Chloride 
Cone (mg/L) 

ND 
36 

Date Collected: 09/26/97 
Date Analyzed: 09/30/97 
Sample Matrix: Water 

• 

Detection 
Limit (mg/L) 

0.2 
4 

000007 



NITRATE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 
Client Project No: 3755R 
Lab Workorder Number: 9709289 

Client ID Lab Sample ID 

Method Blank 
04LA-97-0466 9709289-1 

ND =Not Detected 

Nitrate as N 
Cone (mg/L) 

ND 
ND 

Date Collected: 09/26/97 
Date Analyzed: 09/30/97 
Sample Matrix: Water 

• 

Detection 
Limit (mg/L) 

0.2 
0.2 



Lab Name: Paragon Analytics, Inc. 

SULFATE 
Method 300.0 

Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 
Client Project No: 3755R 
Lab Workorder Number: 9709289 

Sulfate 
Client ID Lab Sample ID Cone (mg/L) 

Method Blank ND 
04LA-97-0466 9709289-I 13 

ND =Not Detected 

Date Collected: 09/26/97 
Date Analyzed: 09/30/97 
Sample Matrix: Water 

• 

Detection 
Limit (mg/L) 

I 
I 



ORTHOPHOSPHATE 
Method 300.0 

Lab Name: Paragon Analytics, Inc. 
Client Name: Los Alamos National Laboratory SMO 
Client Project ID: 
Client Project No: 3755R 
Lab Workorder Number: 9709289 

Orthophosphate as P 
Client ID Lab Sample ID Cone (mg!L) 

Method Blank ND 
04LA-97-0466 9709289-1 ND 

ND =Not Detected 

Date Collected: 09/26/97 
Date Analyzed: 09/30/97 
Sample Matrix: Water 

Detection 
Limit (mg!L) 

0.2 
0.2 

()()00.: (J 



Bromide in Water Quality Control Results 

Analysis Date: 09/30/97 
Ion Chromatograph Analytical Sequence: S970930a.seq 

BLANK SUMMARY 

blank 
blank reporting 

Br cone limit 
(mg/L) (mg!L) 

ICB (Method Blank) ND <0.2 
CCB-1 ND < 0.2 
CCB-2 ND <0.2 
CCB-3 ND ' <0.2 

ND =Not Detected 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added Br cone 

Br cone found recovery accept. 
(mg/L) (mg!L) % limit 

ICV (LCS) 4.00 4.08 102 85-115% 
CCV-I 4.00 4.12 103 90-110% 
CCV-2 4.00 4.18 104 90-110% 
CCV-3 4.00 4.24 106 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

Br cone Br cone Br cone recovery accept. RPD accept. 
ID (mg!L) (mg/L) (mg!L) % limit % limit 

9709289-1 MS 5.00 ND 5.36 107 85-115% 
9709289-1 MSD 5.00 ND 5.51 110 85-115% 2.8 0-15% 

0000. ~? 



Chloride Quality Control Results 

Analysis Date: 09/30/97 
Ion Chromatograph Analytical Sequence: S970930a.seq 

BLANK SUMMARY 

blank 
blank reporting 

Cl cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND <0.2 
CCB-1 ND <0.2 
CCB-2 ND <0.2 
CCB-3 ND <0.2 

ND =Not Detected 
• 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added Cl cone 

Cl cone found recovery accept. 
(mg/L) (mg!L) % limit 

ICV (LCS) 4.00 4.18 104 75-115% 
CCV-I 4.00 4.25 I06 90-110% 
CCV-2 4.00 4.24 106 90-1 IO% 
CCV-3 4.00 4.22 106 90-1 I 0% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

Cl cone Cl cone Cl cone recovery accept. RPD accept. 
ID (mg!L) (mg/L) (mg/L) % limit % limit 

9709289- I MS IOO.O 36.3 139.2 103 75-115% 
9709289-1 MSD IOO.O 36.3 138.5 102 75-115% 0.5 0-20% 

()(]00: ~] 



Nitrate Quality Control Results 

Analysis Date: 09/30/97 
Ion Chromatograph Analytical Sequence: S970930a.seq 

BLANK SUMMARY 

blank 
blank reporting 

N03-N cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND <0.2 
CCB-1 ND <0.2 
CCB-2 ND <0.2 
CCB-3 ND <0.2 

ND = Not Detected • 

CALIBRATION VERIFICATION SUMMARY 

spike 
added N03-N cone 

N03-N cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICV (LCS) 4.00 4.25 106 85-115% 
CCV-1 4.00 4.24 106 90-110% 
CCV-2 4.00 4.36 109 90-110% 
CCV-3 4.00 4.28 107 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

N03-N cone N03-N cone N03-N cone recovery accept. RPD accept. 
ID (mg!L) (mg/L) (mg/L) % limit % limit 

9709289-1 MS 5.00 ND 5.71 114 85-115% 
9709289-1 MSD 5.00 ND 5.83 117 85-115% 2.2 0-15% 



Orthophosphate Quality Control Results 

Analysis Date: 09/30/97 
Ion Chromatograph Analytical Sequence: S970930a.seq 

BLANK SUMMARY 

blank 
blank reporting 

P04-P cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) ND <0.2 
CCB-1 ND <0.2 
CCB-2 ND <0.2 
CCB-3 ND <0.2 

ND =Not Detected 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added P04-P cone 

P04-P cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 4.00 3.87 97 85-115% 
CCV-I 4.00 4.08 102 90-110% 
CCV-2 4.00 4.25 106 90-110% 
CCV-3 4.00 4.10 102 90-110% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

P04-P cone P04-P cone P04-P cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9709289-1 MS 5.00 ND 5.24 105 85-115% 
9709289-1 MSD 5.00 ND 5.74 115 85-115% 9.1 0-15% 

(I()()(}';) 



Sulfate Quality Control Results 

Analysis Date: 09/30/97 
Ion Chromatograph Analytical Sequence: S970930a.seq 

BLANK SUMMARY 

blank 
blank reporting 

S04 cone limit 
(mg/L) (mg/L) 

ICB (Method Blank) NO < I 
CCB-I NO <I 
CCB-2 NO <I 
CCB-3 NO <I 

NO =Not Detected 
• 

CALl BRA TION VERIFICATION SUMMARY 

spike 
added S04 cone 

S04 cone found recovery accept. 
(mg/L) (mg/L) % limit 

ICY (LCS) 20.00 2I.OI I05 85-II5% 
CCV-I 20.00 2I.24 I06 90-IIO% 
CCV-2 20.00 21.40 I07 90-IIO% 
CCV-3 20.00 2I.22 I06 90-IIO% 

MATRIX SPIKE SUMMARY 

spike spiked 
added sample sample recovery RPD 

S04 cone S04 cone S04 cone recovery accept. RPD accept. 
ID (mg/L) (mg/L) (mg/L) % limit % limit 

9709289-I MS 20.0 13.I 33.8 103 85-II5% 
9709289-I MSD 20.0 13.I 34.I 105 85-115% 0.8 0-15% 



Tuesday, September 30, 1997 

Los Alamos 

DATA ENTE~;P 
1 o 1 o 91 1/T 

NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/30/97 

REPORT DUE: 1 0/29/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Not Received 

COMMENTS: LA - 1049 , AP; 

LANL ER SMO CONTACT· 

ANALYSIS 
ORDER CODE 

Signatu : 

CONT 
ID 

LH3 04LA-97-0465 01 w 

REQUEST NUMBER: 3756R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3756R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

9/26/97 

COMMENTS 

Final Page of REQUEST NUMBER 3756R Page 1 



November 19, 1997 

Dr. John Miglio 
Los Alamos National Laboratory SMO 
SMO TA-3, Building 271 
Los Alamos, NM 87545 

RE: Paragon Workorder: 97-10-003 
LANL Request Number: 3756R 

Dear Dr. Miglio: 

One water sample was receiv~d from LAN!- on October 1, 1997. The sample was scheduled for 
Tritium analysis. The results for this analysis are contained in the enclosed report pages 1-42. 

Please note that the required EDD was transmitted on November 19, 1997. 

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please 
call. 

Senior Project Manager 

LS/nmu 
Enclosure: Report 

Jil.n 'Emp(o!Jee Ownetf Sma(( '.Business 



Request Number: 
Date File Saved: 

3756R 
10/02/97 

Paragon Analytics, Inc. 
Case Narrative File 

Section 1. Sample Identification Numbers 
LANL Sample IDs 

04LA-97-0465 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The samples were received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: H3 

P AI Sample IDs 
97-10-003-01 

Samples under Request Number 3756R (PAl Work Order 97-10-003) were received on 10/01197 and 
scheduled for tritium analy~is, which wa~ completed on 10/02/97. 

The analysis results for these samples are reported in units of pCi!L. 

This work order was prepared using PAl SOP700R3, and analyzed using PAl SOP704R4. 

Reported sample activities are NET activities; that is, they have not been truncated or censored based 
on an a priori detection limit. 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is 
verified by the Laboratory Manager's or designee's signature in the hard copy report. 

Dale 
Radiochemistry Instrument Technician 

Radiochemistry Final Review Date 

p A R A G 0 N A N A L y T I c s I 'i '., . 
000001 



Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. This 
certification is verified by the Laboratory Manager's or designee's signature in the hardcopy 
report. 

Don Gipple 
Laboratory Manager 

Date 

PARAGON ANALYTICS, l iC. 000002 
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TRITIUM ANALYSIS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 09/26/97 

Client Name: Los Alamos National Labor Date Analyzed: 10/02/97 

Lab Sample ID Series: 97-10-003 Count Duration: 60 Min. 

Client Project ID: 3756R Analyzed By CJM 

I Client ID II PAI ID II Matrix 
II 

H-3 (pCi/1) 
II 

MDA I 
04LA-97-0465• 10-003-01 Water 94• ± 220 

I 

350 

I 

Blank 10-003-B1 Water 2 ± 210 350 
04LA-97-0465. 10-003-Dl Water 150 ± 220 350 

Reported Uncertainty is the Estimated Total Propagated Uncertainty (2a) . 
See PAI SOP 743 for details of the TPU determination. 

These samples were prepared using PAI SOP700 and analyzed using 
PAI SOP704. 
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TRITIUM ANALYSIS RESULTS SUMMARY 

Method 906.0 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/02/97 

Client Name: LANL SMO Date Analyzed: 10/02/97 

Lab Sample ID Series: 97-10-003 Count Duration: 60 Min. 

Client Project ID: Blank Analyzed By CJM 

350 

Client ID II PAI ID II Matrix II 
~=========: 
!Blank 1110-003-B111 Water II 

H-3 (pCi/1) If 
~======~I 

2 ± 210 11 

MDA 

Reported Uncertainty is the Estimated Total Propagated Uncertainty (2a) 
See PAI SOP 743 for details of the TPU determination. 

These samples were prepared using PAI SOP700 and analyzed using 
PAI SOP704. 

ooonnR 
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Due to reporting software limitations, individual sample 
result forms are not available for this test. 

Please refer to San1ple Results Su1nmary for sample results. 
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Section 4 

RAW DATA 
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TRITIUM RAW DATA RESULTS SUMMARY 10/03/97 

·:./ '-mp/ Ra~ol. Co~un' "amp~ank "'~'•ro•n• Sample Water 

ID Pes Vol~~ff. Our~ CPM CP~ Date Mois~~~~ M~ ~~: 
MaY' 

10003H3W.XLS 97-10-003-S1 32- 2 0. 0100 liter 0.236 60.00 49.9 9.4 10/02/97 0.0000 Water 

10003H3W.XLS 97-10-003-81 32- 3 0.0100 liter 0.236 60.00 9.4 9.4 10/02/97 0.0000 0.00 0.00 Water 

10003H3W.XLS 97-10-003-01 32- 4 0.0100 liter 0.236 60.00 9.8 9.4 09/26/97 0.0000 0.00 0.00 Water 

10003H3W.XLS 97-10-003-01 32- 5 0.0100 liter 0.236 60.00 10.1 9.4 09/26/97 0.0000 0.00 0.00 Water 

10003H3W.XLS 97-10-003-M1 32- 6 0.0100 liter 0.236 60.00 49.6 9.4 09/26/97 0.0000 0.00 0.00 Water 

000012 



I D:: TR T ·-r I Uti'•'l LS6 5C)•C:F 
USER: 9 COI·1~1EI\lT: U oQAo:Ju;). DB r 2 OCT 1997 13:~~ 

F'RE~:ET' T I I''IE 60. OC• 
. 1TA CALC CPI•I H# . i'W '::Ai'iF'LE F(EF'!:::ATS: 1 FF.:INTER . 
'tOUI\IT bLAI\11<: NLJ IC# :YES REF'L I U1 TES 1 RS2::':.2 
Tl\10 F'HASE NO AQC : NO C::YCLE F:EFEATS : 1 DISI< 
SCI 1'./T I LLATDR: LIQUID L_Ur-IC:X: 1·-ID LC!i;J u::li'1F'LE REJ : C• 
LOl.J LE 1v'EL 

CHAN . 25 
CI-I?~N : :.::;oo 

SAM POS 
NO 

.1 :::::::~-1 

.._ ·-· ....... .:... 

·+ 32·-·..: 
~5 . .:; . ...::--:: 

. 0 
-l ) . -

YES HALF LIFt:: CDFI:i:ECT I ON rATE: none 

270 . 0 i:ERROF: : 2 . ()0 Fr1CTO;:;: : 1. . 000000 Bf<l3 . t:;UB : u 
- .J..(j()(i 0 :-:EF'1ROF 20 ()() FACTOF: : 1 000000 BKG SUB 0 " : . . . : 

TIME 
tvl IN 

l C# ---·~ IJ_~'!'!!~_,l,_.. _ _ ___ W,_;[~J t) :~;:____- LUME X ELAPSED 
CPM %ERROR CPM %ERROR % TIME 

'i+-!ll·t:1::'3 ~~ ~--=- q,3~ 

.:-: •• ::·.(•(' 70.80 ~ 8.49 
60.00 4.75Q 49.85 3.66 
t..-<). (;(J 

.. , ....... -. 
..:+t_.t. l. l.) 

< • I ··-· 

.:.;. " ;,~:: :::> . ..:= 

9.37 
~.85 

10.12 
49.58 

8.44 
8. 2:3 
,-, 1 '"":'' o . .,.\.~ 

3.67 

~~, 
~..;.. . 
51 . 
49 . 
5 1 . 
.:;·,., 
.. .J-::. . 
52 . 

50 ~.::: ::1 .::. 
88 ·:: :iB -- . 
47 ··~ 6 

. ...,. 
.,_1 . 

9 5 ·- . ::~8 
82 -~ 5 <:. ·-· . -' 
22 "' '7 - . _, 

) . b .;S C· c.· .-
1 . 4 1 1 ~~~~2 . 1::::. 
1 C<· 1 s:~ ~. 

t: . . -
I, -,I . •'- .) 244 . 1. ·'L· 

( :\• 8 ·=~· i "t'-t 
.. .;;; .. - -: .. 

I . {)"·-i ·~:;.s~, (:j ,,J - . 
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0 
0 
0 
0 ,....... 
~ 

r--1 

LSGSOO Run Log 

Count 
Date Sample 10 Duration Rack Position Test User# 

.4../oL"'\ 7- C{?-C:-'?- z__c: yo~)\ I \3D,....: .... -Sj 't)' 'H :->-
. ...j, -J, ~(, ~ 4,. '-\ _1_ 

'\/Q ()a,:~ lh.~k ClC 4 10 ii} Ql..\ l-J ~c I 
0..'('11 /0..-z 14+-c<- -15''(-f\f)j 1- t., ,.,.\; .... G I ?tt ;). 

I ., -RBJ. { I '2 t ' _ir_ -~ -f?(J) JL J. .1 J, 
·l0/2/9~ 'D: ·o~,o: '-/ I i) //) /~'-I 1<3 ~~ ~ .1.61·..f'l~ 'i7-fz<~wJ- tZG l.?v~ ~ 2.- \ I 

s, 
t1, 
() I 

\ _,..,) 
I -Mt \ ·:n~ ~t. G ...L _._.._ 

i.E.L),_(· fq_1- !CZ1-Ql-15'i< - p, 6 ij '-1-IJ.0,n ·0 4 3/- ~ 
I -f<.S?- 0 -

-RB~ G 
-f!.f3+ -r-
·51 <J 
-5.2 '7 
-5"'5 /0 
-S4 fl 
-s~- ·v !). 
-_5~ 4 I 
..or .:2 
-o), 3 
-o3 '7 
-0'1 ~-

-o6- (, 

-c& ~ 

-0'7 r 
-o!s' q 

I -0'-t' }0 l 
I "' .., -fO ~-·~·--- ' y_~-- II ~~.v ' - L_ __ 

--~---------- ---

Paragon Analytics, Inc., 225 Commerce Dr., Ft. Collins, CO 80524 (970) 490-1511 

r--t ~ r-I r-J. r-J. r-I ~ r-~ 
,...----. 

oi. 
,.-----~ ... -t 

File 10 

,-1 

~ 

Initials/Comments I 

I 
lH 
_.J, 

1J (J 
vp f1 

' ~ r 
}I v 

ol 

ICtv\ 
II 

,, 
"~ 

-~--,

"' 

I 

I 

la4~ ~rv lo/s-N) 
f 

r:\inst\Js6000\Js6500lo~ C 0 G •1 

--,. 
~ i-lJ ~- ' 



F'f'~GE: 1 

ID:TRITIUM-LS6000 =:: OCT 1. 997 09 : Ll 
USER: 2 COMMENT:WITH LUMEX CORRECTION 
PRESET TIME 0.10 
DATA CALC CPM H# :YES SAMPLE REPEATS: 1 
COUNT BLANK NO IC# : NO REPLICATES 1 
TWO PHASE NO AQC : NO CYCLE REPEATS : 1 
SCINTILLATOR: LIQUID LUMEX:YES LOW SAMPLE REJ: 0 
LCM L_E\JEL. YES HALF LIFE CORRECTION DATE~ 

PRihlTER 
F\8232 

none 

CHAN: 25.0 270.0 %ERROR: 0.00 FACTOR: 
CHAN: 350.0 - 1000.0 %ERROR: 0.00 FACTOR: 

1.000000 BKG. SUB: 
1.000000 BKG. SUB: 

ALPHA-BETA DISCRIMINATION: NO 

(J 

0 

SAM Pm:; 
NO 

·r I lvJE 
!"liN 

H# ______ bJ_;:)I.:_j'~_Q __ .:!~---··- ·····--····-·..!·:~ ... AJ''~-1::2~~---- LUMEX ELAPSED 

.· -: .. · ---. ,' 
.... ;_ ·-' ..... ·'·-

-:·· 
·-· ... .. ·--' 

.::;. ._:;, ... :: -···,:::. 

( j •. )Ji 

•. _)II .L I,} 

() ,. :J. (! 

C),, J.. -) 

t,_.' II 1 l 

J-:::7 • C} 

-·· .:: / , () 
' .. ···;· ,•·:·· 

--~- ·- / ..... :_ 

-'·· -~· t:· " ij. 

CPM %ERROR CPM %ERROR % TIME 

0.00 0.00 
10.00 2·:)0. uo 
0.00 0.00 

40. 00 1 ()C:· (;() 

1 o. 00 .. : .. •:).: ... :)·) 
60. 00 H 1 • i: ::'', 

50.00 
60.00 
:.:::o. 00 
~50. 00 
60.00 
50.00 

d9. 4LJ-
Fl u u~': 

t)" 6(i 

...•.. ::··"-l 
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- ·- ~ .. AUi ('; 
'\ ' 

.... t=:""""''l ~- ...... ~I lllill.1 
r _, 

.... ~ ..... liil.l.1 u ~. r-, ~. nwi 

LSC Run Log lnstrumentiD: L 5 b 000 
Count Rack & User 

Date Sample ID Duration Position Test # File ID Initials/Comments 
1 (.(-Jq ""'i'-7 '--17-o~-;;21"1- S I jQ).'\yY\ J~ -it f?_l-J.:-11 J:} cf't-1 
2 .If -~ - BA .v J - /.l. ,y w :..v 
3 q -~-'11- q-:;..-0; -.:l11--S'A lo.J!"rl!V\ h-3 - \ ptA-)';( I~ <:...tt-1 
4 I -Si; I - J. 
5 _..t t; -Sc. J J, - 3 t' J! ,/ 
6 AJ,3-£f'"1 f\._ k _Qc_ i0f't1 1 n G'J ~'f"-- 1-3 ,) H I c)1A 
7 10-.., -Ct~ a+-16-:.n)- RB ;.J() (Y\ IV"- )).. I 3J.-I 

~ 

c~ - c 

8 -SI - ). v 

g Bi - ~ 
10 -of - 'i 
11 I -Dt - ,i) 
12 v ..JJ -rr11 \II ·~ - G-, .v \ 

13 /0 -3-'11 ({1- <.:>Q-15 3 - f'..Bj , 10.-Yl "" G, - I .-~ ~ 10 Cf'A 
14 - fJ./3} - g. 

v 

15 -~g!) - 3 I 

16 I -P..£3'1 - ., 
-

17 -r.~IJ - 'J 
18 -J?.,f~(, - (, 
19 -P,fl1 - 1 
20 -SI - ~ 
21 -5 J. - q 
22 -.s~ - /0 

0 23 
0 24 

-S4 - If 
-)IJ -..fJ - If, 

0 25 -5~ q - I 
0 26 -()( - ) j ..... 27 
en 28 

-0,!, - 3 I I 
-oJ - '-1 I 

29 -Dlj - b I \I I 
! 

f--1- 30 ' 'L_ \j -06- ,v It - ~ ,J_ \.1 y 
~ 
~ 

C.J1 
CJ1 Paragon Anafytics, Inc. Reviewed By: _________ _ Date: ____ _ FRM 762FCO.XLS (6/30197) 

-J 
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QUALITY ASSlTRt\.l'fCE SlJl'\'l.i\1?-...RY SHEET 
Al-C. c..sc... ~ 

)l 
ATI-FC YVORICORDL~ NO.~ 

sf;!<}'). ---~--6{ 
. t.5tooor/1 "'-/'~ ~ 

Please expl.zi.rr brie.Ey :.c..,.y QA or ol~er problems assoc!2.te.d witJ1 t;i.e :.c.:.dysis -of · 
s2.mple.s. Problems could result from logi.-in, m2.'-'-;_"'C, color, odor, cilution, 
cansiste:" .. cy, sc~edulli1g, equipment or instrume::J.t2.tion.· 

~ ;t: --0¢~~ ~ ;;e& ~~ 
I 

LS6ooo7;JJ._ 

~ ll~,, L56r;-Do ~--~~~d 

~ 

/~·ft L)6cocrrA-"s 
!.' :1 

TEC2N1CIAN/ANALYST~- ,.·-'( (tt~ D,.:..l- )-::;0;;../ 

RESOURCE MANAGER }f DA.~ '2}1Q )1J 
The purpose of the QA Summ2.r'J Sheet is to docume:1t wy prob!e::1.s a.sscc:c.ted with 
the anc:Jysis of the samo!e.s. Document.c.tion of prob!e:~~s will gre.::.tly inc:-~e the 
communication from gro~p to group~ But more impart2.nt1:·, it will hc!p our Projc::t 
i\1::n«g::i:'":; cont~71t.mic:;.tc with our dic:1Cs. 

A TI FM J02FCl 
(I /?.5/95) 
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t 

TRITIUM IN WATER 

Analyst:KB 

Prep. Date:S:10/2/97 Analytical Balance No: 13 

Prep. Date:C1 0/2/97 Pipet for Scintillation Cocktail: T-002 Data File Name CJ'CAAoJo). DBJ: 
SOP Used: 700Rev3 Type of Cocktail: Ultima Gold- LL 1 

Sample Vol. Distilation Final 

Vol. Run Column Aliquot 

PAI-W.O.# (ml) No. No. (ml) 

97-1 0-003-RB 50 NA NA 10.0 

97-10-003-S1 50 1 1 10.0 

97-10-003-B1 50 1 2 10.0 

97-10-003-01 50 1 3 10.0 

97-1 0-003-D 1 50 1 4 10.0 

97-1 0-003-M1 50 1 5 10.0 

• Water added includes the volume of standard added into LCS and Matrix Spike. 

• All Samples are UNfiltered 

Spike Witness: AC 10/2/97 

Spike Std ID Vol.!ml Pipet ID 

1445.1284.25 I 2.0190 I I I C-002 I 

0 
0 
0 
0 
(\) 

0 

) t\ .I pd. a Art ,J 

~\ c -~c. -:.. /<:OJ. ~t,_· ) L 

re c. ..., '77 ( 7/:s-D 2 -- l o 3% 

10/2/97 ...... 12:10 PM 

Rack 

Rack Position 

Number Number 

32 1 

32 2 

32 3 

32 4 

32 5 

32 6 

Count Date/Time IO} l/Q+ 

Remarks 

REAGENT BLANK 10mLs MILLI-Q WATER+ 10 mLs COCKTAIL 1'.J.. 
'-If]. ;z LCS :;~-y-0),<o oC./1. 

BLANK 

our OF 97-10-003-01 

MATRIX SPIKE OF 97-10-003-01 

Relinquished by:KB 10/2/97 

Received by: S~ I 0 /1- {qy 
Reviewed by: f/1Y /Vtt-//?-

~.'-( 

].1 
{V- I 

.; I. 'd 
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0 
0 
0 
N 
~ 

Standard Verification 
HJ:Std.445.1284.25 

Expected activity 190.63 pCi/ml on 3/26/97 

f 
1{ 

Sheet 1 

Three I 0 ml aliquols were put into LSC vials w/ I 0 ml UG-LL T cocktail. 

Sample ID 
97-15-115-Sl 
97 -15-115-S2 

97-15-115-SJ 
97-15-115-131 

97-15-115-B2 

97-15-115-BJ 

Average act. 

Activity (pCi/ml) 

187.89 +/- 16.16 
I 87.05 +/- 16.11 

187.08 +/- 16.11 

187.34 +/-16.13 

98.27% ofknown 

spike vol 
(ml) 

Decay Date: 03/26/97 

Nuclitk 

H-J 

count cprr 

10 I 007.42 
10 

10 

I 002.93 

1003.13 
10. 110 
10.52 
10.58 

P~t(]C 1 

avg. bkg. del eff 

I 0.50 0.2390 
I 0.50 0.2390 

I 0.50 0.2390 

12.28 



Description 

Measurement 

u~r.rulufo: 

L' <;. En11ironmen~el Protection AGency 
Erwironr:-.er.:~l r.~oni:oring Sy:stems laboratory-las Vegas 

1\'~..:cleer Redietion AueHment Division 

Calibration Certificate 

LJL; s 
03-77 

H•"·'·•·l 12. 4 3 yea:- s 

:; 

Activl!y cf ;.rinc~;~l raCicnucliCe 

'i"'-i~i~·-

._ _____ <_v_•3 P '' ':' • ~ 

Mo:r.c-; d rr.ea:"re,-.'!,-.1 

~ :-. -::: c. -:: : .:.. ·: .:. : · i c : t !: e s; ::- :. ::; c. = :;.· s o l ·..:. '::. i c :; c. :-.c. ':. ::-. i s 
~:.:·~~~~~ ~e:-::: ~e~s~:-ec by l~~~:~ s=~~':.illa:.ian 

Cc~:;~~:;~ e::iciencies - ·- ... ----- --··--- ··--- ----··-
by co~~~Lng scl~:.ic~s ~~:ectly 
~~:ic~ai Ins:.it~te o~ s~andc.:-=s 

h•'' '""•• •'........;• 1'1 -•' e~··~ b,o ~.u.-:· ... LV 
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U.S. DEPARTMENT OF COMMERCE 
,',..;;,.;..; • .:. .... ..;::.L:t..: .;I S;..ir:J.arJ:.o <... T=chnclogy 

Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmeobl Protection Agency 
Environment.:ll ~1onitoring Systems l...:lbor.1tory 

l...:ls Veg_:1s, Nevada · 

R:J.dtonuc!ide Hydrogen-3 

Source idc::~ification 2606-1, prepared by E~·fSL 

Source dcs.:ription Liquid in 5-mL flame-s.:::.!ed g!:::..ss a:-:1pot.:le 

Source m::..ss 

<;;"'u~~e ... -,..._,.:.: .. n .... u 11... L ....... l"''-"~11..\.,..' I 

R::fc:::1ce tir::c 

:"TST DATA 

.., 10 - 'P ·l CJ .J~g 

Appro:cimate\y 5.0 gr2.:-::s 

0700 EST Ju:-:c 3, 19S2 

E\fSL DATA 

:.;:-p lisc::~-s.:i::tii!2.tion c~unte~3 

::2-!ibr::!::::c v.ith SR~i 49250 
L~ ~ ·~: ~- .;.:~~. ::::2. :ion 

For the Direc:or, 

J.M. Robin Hutchins·:~ .. Ac:ing Grst.:p lelder 
Radioactivity Group 
Physics LJ.bor:ltor; 

• Nort:s on next pJg•.: 
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NOTES 

(l) ~1e uncertainty analysis methodology and nomenclature used for the reported 
uncenainties are b2.sed on uniform NIST guidelines and are compatible \'.ith those 
adopted by the principal ir.temational metrology st::.ndz.rdiz.:uion bodies [cf .. B.N. T.:1ylor 
and C.E. K~y:m, NIST Tcchr.iccl Note 1129 (1993)]. 

(:) T;:e combined standard l!r:cen::.inr:y, u. = 0.32 percent, is the quadratic ccmbio::.~!on of 
r:-.e s:and:ud devia.t;on (or s~::.ndard de'viat;on of the mean where appro~r:.::.~e), or 
a;:pro:dm.J.tions thereof. f()r the followi;1g component uncer~;:.inries: 

(5) 

(6) 

b) g:-J.•;ii":i~:iiC 

c) c::.librJtion cf S?\:\f 4926D 
d) c::.ckgrol..!r.d 
e) h.::.lr life 

O.ll perc~~' 
O.c,) per::c:.t 
0.29 pc~=~~: 
O.C{l pcrce:1t 
O.OJ per::::-.: 

j""\C e -, n.....l~,.-! ,...,,...o.-•.,;.--. l" - 0 f:_A ,..., .,.,.....,...., • c .,·!,....,.:.~ h' _...,t~:-1.," 0 ' • • ·~.-.,c•P ... " X:-J"'--~ t.:,,_~, •~ .. :·.;. - ·-- r'e:-.- .. t, !S 0 t-·"-'"' .... / "'-'":-' Jlil= \.1 0 Dy a C:)\'"·"i:-

f::.c,or of k = 2 ar:d :s asst.::-::ed to Drovide an l..!ncen::.i::r-1 intcr->a! of at !e::st 9SS"'c . ' 
c;:;nfic!c:1ce. 

Tnc limit of de:ec:!on fer photon-emitting impurities is: 

0.08: s·'g·' for energies berv.:een '>.) and 2700 ke\'. 

Cn~er.;.·egcr, M.P., Cour.;ey, B.~L. &hima, FJ., iH''.! M2.nn, W . .B., Iilt. J . .t-.::;-::1. R::ci:t. 
Is.'Jt., 31, 611 ( i 980). 

T.1is rest.:!' d:::r:1or.s~ratcs t!-.::: trJceability of :CMSL to ;.;1ST, for this me2..::.mr.1;::~t, to 
within five p·~rcenr as s~e-::ned in the appe:.dix., Tr:1ce~hilirv Studies, of t:t~ EPA-~IST 
intcragenc:,.; agrccmem of A;Jril·l976, as ar:1endeJ. 

For tu::!':t.:r infc)rn: :::· .n c~ll Llr~; Luc.J.:; a~ 30 [.')/5.55<16 or Jdfrcy Ccs:;;;1 at JrJ 1-975-553'). 
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Tuesday, September 30, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 
Paragon/ATJ 
225 COMMERCE 

CHAJN OF CUSTODY DOCUMENT NUMBER: 3756RC 

REQUEST NUMBER; 3756R 

ANAL YSJS TYPE: RAD 

FT. COLLINS, CO 805.24 

SAMPLE CONT 
10 10 

04LA-97 -0465 01 

R_.lnqulahed B)•· 

rQ h !J li~ ~. 'U L. t. 
~MoWlE r 1~'1\.Rl , 

":f.bJ.. 
PftHTmtwoe ~n.ftl!: 

PftNTm HNI« ~n.ftl!: 

R.ecetved for DISPOSAL By: 

CONTAINER 
DESCRIPTION 

500 ml poly 

Date Time 

%0 ~/9? [!?0 

om Time 

ANALYSIS 
ORDER CODE 

LH3 u ( 

ReceMtd By: 

r-?>) 

~~~ ~n..M 

~\rQ.,{1 
lllllNI'.~ 

P'Mnmtw« ~'TUU! 

Remarks: 

Date Time 

000030 
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LS6500 BACKGROUND DETERMINATION 
REAGENT BLANK; New Cocktail; Water Added 
Reagent Blanks consist of 1Om I Ultima Gold Cocktail and "dead" water. 
Instrument background for reporting purposes is determined by the 
average of the most recent 20 reagent blank counts. 
Control limits (3 sigma) are derived from the first 30 data points. 
Interim control limits and instrument backgrounds are from 05/11/97 
- 05/14/97 data until sufficient data is acquired. 
As of 07/05/97 the intrument background will be determined by the average 
of the last 7 reagent blanks. This will permit the "rolling mean" to better 
track short term variations in the instrument background. 

Date 
09/17/97 
09/18/97 

ID 
97 -08-241-RB 
97 -08-202-RB 

CPM 
9.20 

10.06 

In Control? 
OK 
OK 

Running Mean 
9.87 
9.79 

Reset mean & control limits from 5/11/97 to present. DCB 9/24/97 
09/19/97 97-08-283-RB 8.65 OK 9.63 
09/22/97 97-08-022-RB 8.68 OK 9.46 
10/02/97 97-10-003-RB 9.25 OK 9.36 
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r:\inst\lsc6500\eff_h3.xls 

Tritium Efficiency Calibration 
8/14/97 
Beckman LS 6500 
H# from LS6000 

Known Activity of Std. 405.0921.88 

574.54 dpm/ml as of 6/3/92 
1/2 life = 12.43 yrs. 

current activity = 430.00 dpm/ml 
volume= 5.0448 ml 

Average Spike Activity= 2169.27 dpm 

Sample ID 
97-17-107-RB1 
97-17-107-RB2 
97-17-1 07-RB3 
97-17-107-RB4 
97-17-1 07-RB5 
97-17-107-S1 
97-17-1 07-S2 
97-17-107-S3 
97-17-107-S4 
97-17-1 07-S5 

average LCS= 
average bkg= 

net cpm= 
!known dpm= 

efficiency= 

WINDt CJ.!m 
10.27 
10.22 
9.58 
10.65 
9.80 

. 523.34 
519.12 
530.66 
526.95 
506.94 

521.40 
10.10 

511.30 
2169.27 

0.2357 

WIND2 CJ.!m 
54.25 
51.40 
52.85 
54.65 
52.43 
61.20 
59.53 
58.89 
54.58 
60.35 
56.01 

WIND2 cpm* 
57.12 
49.11 

See Tech. Mgr. 

%LllMEX H# (from LS6000) 
0.03 14U 
0.03 141.9 
0.03 143.1 
2.00 142.8 
0.03 142.9 
0.00 142.7 
0.00 143.1 
0.00 142.6 
0.00 142.2 
0.00 142.3 
0.21 142.53 averages 

%LUMEX H# (from LS6000) 
5.00 157.53 UCL 
0.00 127.53 LCL 

See Tech. Mgr. Std. Addition Corrective Action 

•For low level samples. lfWIND2 cpm > UCL use linear function 

WIND2 cpm=0.0111(WI~Dl cpm)+53.12 

Calculated WIND2 cpm should be within 5% of actual value. 

~lq'l 

-
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Analyst:BP 

Prep. Date:S:5/12/97 

Prep. Date:C:5/12/97 

SOP Used: 700Rev3 

PAI-W.O.# 
97-17-1 07-RB 1 

97-17-1 07-RB2 

97-17-1 07-RBJ 

97-17-107-RB4 

97-17-107-RB5 

97-17-107-S1 

97-17-1 07-S2 

97-17-107-SJ 

97-17-1 07-S4 

97-17-107-S5 

TRITIUM IN WATER 

Sample Vol. 

Vol. 

(mil 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pipet for Scintillation Cocktail: T-002 

Pipet for 5 mL Aliquot: B-14 

Type of Cocktail: Ultima Gold· LL T 

Final Rack 

Aliquot Rack Position 

(mil Number Number 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
------- -------

.,.. 

Data File Name 

Count Date/Time 

Remarks 
flEAGENT OLANK 1 Omls MILLI-0 WA TEA + 10 mLs COCKTAIL 

REAGENT BLANK 10rnLs MILLI-0 WATER -t- 10 mLs COCKTAIL 

REAGENT BLANK 10mLs MII.LI-0 WATER + 10 mLs COCKTAIL 

REAGENT BLANK 10mLs MILL! 0 WATER+ 10 mLs COCKTAIL 

REAGENT BLANK 10ml.s MILLI-0 WATER I 10 mLs COCKTAIL 

BLANK SPIKE 

BLANK SPIKE 

BLANK SPIKE 

BLANK SPIKE 

BLANK SPIKE 
------------

• 5ML of standard, that was spiked into blank spike, is added to the total volume of blank spike. 

Spike Std 10 Vol./ml Pipet ID 

14050921.88 I 5.0448 I B-14 I 

0 
0 
0 
0 
w 
U1 

5/12/97 ...... 1 0:53 AM 

Relinquished by:BP 5/12/97 

Received by: 8G- r/;.J/Cz]---
Reviewed by:BP 5/12/97 

J 

----------

' R/BENCH-SH/171 07H3W.XLS 
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't· 

Meas~.:reme:-:t 

U:c!ul Life 

U.S. Environment:! Protection Agency 
E:-tvironr:~dnt"!'t Monitorin; Sy:ster:~s uboratory·La: Ve~e~ 

Nucle:r R11diation A::su::ment Division 

Calibration Certificate 

;-.- . ..,.:.":) ... , ... "' •• ...,c,:J_ .. 
1
! T--l.· -... -~ t:_-:: ( ·:-1; 1 
- ·- -. I 

[110 I [ nano"· .. ;.·l 
..__c;.;.... _ _.l ml ;., o"''Owlc/baulc """'""'' {L.......;2=..::6~0..:5::._ _ _:1::__ _____ --l 

A~iviry of ;::rin:!;:.JI ~lO:icnudiO:c: 

c cw•••• I ol 

[ .._ __ _...JI .__I __ ...... ___ .• ! ,..; , .. '" 

Total m•::; cl :.'li: •oh.::ion 

c:;,Q 

7~~ a~tiv~ty of t~e p~im~ry solutiori a~e t~is 
~ilu~ion we:e rne~suree ty lis~id scintilla~ion 
cou::ti.ns-. 

Coun~in; efficie~cies for both standa~dizatio~s 
were eete:~i~ec by counting solutions directly 
trace~=le to the Nationa~ Institute cf Staneards 
& Tech~ology (N!ST) . 

becerr.cer 1999 
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Purity 

Random Errors 

Chemical 
Cor.:;:cs:tic., 
of Solution 

Remarks 

-
The r.:ar.ulac::urer s:a:es that 3C::ivities other thJn that ol the princi;::al nuclide! 
- ... J :' • ... =:·~- ..... .. "":" ... ~::-: ... :. :f J.~':' .. ,~:-=: .:a';:i- ":~-::''t. .... t:'·'·~ :.~ ~~· 

(nl none less than xl of the principal ac:ivity equal to 

1(21 less than %1 of the prinC::pal ac::ivity equal to 

I (3) 
less than %I ol the princi;::al ac:ivity e~~al t\: 

r:,e ac:i·tit•t cf i~;::.:r::-,. (1) is nc: (2! is not (3) is r:ot 
inc!uC:eC: in :!"le c;:.sct~d !i~rures of the :;rinc!;nl ac:ivity. 

c:::r.::~r.:;ac!:::~ cl :~~ ;:rinci;:al ac:ivi:y had a s:andard error (srr.) not ;rea:.er than :.{ 0. 4 %\ 
r.:-~ 9S.7% -:::r.!:~~~=~ li."':'lits 3re s:·,~t1 t:y :(s.~) whe~~ tis :~:HJir.ec! from :~e s:~Ce;.~ t tz::-:~r 

fer ::-:e ce-;;e!: :::1 rreeccr.: (:-.·1 )). 

1 - 2 . s :.; 1 cr 1- 2 . 9 -~ 1 

c..-.:e ov~rail wr:cer:Jir.:y !cf"::!r. c.:l!:~d ac::.:r~cf} is 3n ~~:i1.1a::! c! :!":e :=ossit;le ~~v~:";er"~c.e of 

t:".c! c;:.:ct!:~ res..:!:!::::~ tt".e :rue v2iue. It is a ccm:,,r.a:icn cf r~r:::;r.: ~rr<Jr [:!s.7:J] at t!"le 59.7:-.:, 
c:::r.!icence lio.:i:.:; ar.c tr.e wcrs: cJ::c! es:1r.:a:e oi ::-.e sys:e~atic er~or::; ( • o . - 0 · ) 
T:-ie cvo;:rall ur.::e:.~ir.rt i:; therefore CJic~lat!!d on ::-te t::asis of • [:(s:':'l) .. o].- [:(sm) •o] 
a~c is [ ... ;! . -:, ~ j. 1- I! , 1. % j cf :r.e cuo:ec racicac:ive c::r:.:~~:~atio~. . 

ihrs ~a:r.car~i::a:.cr. is Cas~C on t:ie fcllc·""i:"".·; as~:.Jr..:::~ic~~ cf :n~ ;rin:::;::I~ r.~c~:c~. its 

cJ~o:;~:er r.~..:::!ice= ar.c im;:uri:ies (no allcwar.ce fer error ir. these assum;:tic,....s or :he 

as::..:.~;::::!c~ cf ~'..!:::e.: h<!l~·!ife hJ•Je :~'!~ ir.c:!uCe~ ir. t!'"\e s:~~e~er:: of ac:~:-acy z:-ov'!~. 

~=iti~~ c:cays 100 pe=c:~t b~ be~a e~ission. The 
r..::.x.!.::-.·..:.-:-. e :-.e =::;y is l a. 6 !Zev, t::.e a·~·-===-se is 5. 6 3 Kev. 

Carrier cor.:e~: ;::er <;~am of solution: Ot!'ler cor.:ponents: 

c. 

I ,-
J• 

'· 

Ba=i~ less t~a~ 0.004 pe~ce~ 
Leac less t~a~·3xlo-S pe=ce~~ 

Preservative: 

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

C.:lte Corti/ic;:~tc Prepared JUA'= 17, 

.~~- ~~\( .f' ~ 
000038 
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U.S. DE?ARTMENT OF COMMERCE r e c.-cf) 
National ln~tltute of Standard3 & Technology 

G1!~~e~~l!:-:;, ~.ta 2':::~99 

-REPORT OF TR~~CEABILITY 

U.S. Enviroomeobl Proledioo Agency 
Environmen!..:ll Monitoring Syst~ms ubor:1tory 

l...:l.s Veg:1s, Nevada 

Hydrogen-3 

S0t.:rc! ice:Hif.c.:.tion 2606-1, prepared by EMSL 

Liquid in 5-ruL flarue-se:!.led glass amF<Jule 

0iST DATA E:'vfSL D.!.. TA 

Phocor.-e:11ictir.g ir.:pt.:~ti::s l\"cr.! observe~<'> None obse;--red. 

Me.2.s:...::::-:g ir.so::-.::-::c:-.~ .!.-:7"{3 !iq'Jid-s.:::r.tilla~ion COI.!r,ter3 
c;;,l~bra~!d wit:I SR.M 4926D 

E.:.l: life 12.~3 .:: 0.05 ye.2.rs CS) 

u~ '.!!d.-s-:1:-: t:!J::. :ion 
wl!:'!ting 

Diffe:-enc:: fiOr.! ~-:ST ~.05 percent <
6
> 

Gaith~r:;burg, MD 20899 
January 1994 

--=-· 

For the Direc:or, 

J.M. Robin Hutchinson, Ac:ing Group Le:!.der 
Radioactivity Group 
PhysiCi Laboratory 

·Notes on next page 
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NOTES 

t ••. ·- •• .. -· .... ·• • ......... • .... :_· -· • -.- ...... .,-· •• ··-4 ,, ... .-l -~ t·... •.ad -... -· • -· .. · ............ u ...... tcg, anc ....... 1·-··'-·-·"-· _ ... ~~;: ... rur .. e repor .... 
uncertainties are bas.:d on uniform !'i1ST guiddin~ and are compatible with those . 
adopted by the prinC:pal international metrology standardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt,' NIST Technic::zl Note 1129 (1993)]. 

Tne combined stancard unc~rt.aimy, uc = 032 percent:., is th<! qua¢ratic combination of 
·r;..! s~~~da.r:. c!c.i.dcr. (or stJ.nd::.;j deviation of the me:!n where ap~ropriare), o·r 
::.;:~rcxl:::-.J.•icns r:-:.:r!of, for the fol!ov.ir.g comr;onei:C ur.c=r.air.ries: 

a) 11 lic::.!id-:;;:~ntillarion mcasurc:-:1encs on C:!ch of 
A .. :.,J. 
'T ., '--~ 

c) gravir.:e:~:c 

c) C:!libr2.ticr. of S'KM ~9'26D 
c!) bac~·:;~·~ _;· . ..:: 
e) h:!!E ii:! 

Tnc: limit of detecrior. for photon-em[t::::g im;Juricies is: 

0.08 "'s·'g·.' for energies ber,...een 90 and 2/CO keY. 

O.ll ~-:~:!::~ 
0.05 pcrc!nt 
0.29 ~<:~:!..-:~ 

0.00 p<:iC!:iC 

C .l: .J ?~ rc~ ~. t 

<!) unte:-.. :.:eger, M.P., Cot!r:;.:y, B.M., Schima, FJ., and M:::.r.u, W.B., Inc. J. Aool. P . .:tdiac. 
Isoc., 31, 611 (1980). 

Co5'J Tnis result dc::nonstrates the. tra~abilrcy of EMSL to L'fiST, for this measurement, to 
within five: pc:rcc:11t as spc:dfied in the appendi:'t, Tr<!(:=abiiirt Su..!c!ie:;, of the E?A-N1ST 
inter::!.genCJ a;:-::-;:::-;::~ cf .t...~ril 1976, as amended. 

For fur~her informacion ca!l LarrJ Luc:lS at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 

··-· 
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DAILY INS~'MENT PERFORMANCE CHECKS- LS6500 
Daily IPCs c sist of the following standards; 

Efficiency Check -
Beckman Tritium Standard 

Lot HHU0203 
99600 dpm 

03122197 REF 
03/22/02 EXP 

REPLACED 05/19/97 

LotHFG1311 
101186 dpm 

04/23/93 REF 
04/23/98 EXP 

Beckman C-14 Standard 
Lot CHU1812 

100600 dpm 
03/22/97 REF 
03/22/02 EXP 

OK=Passes 3sig control limits 
OKQ=Passes QAP limits of +I- 1 0%. 

Beckman Background Vial 
Lot BHU0705 
03122197 REF 
03/22/02 EXP 

Decay Corrected 

Obs 
93 
94 
95 
96 
97 
98 
99 

100 

0 
0 
0 
0 
~ 
l\; 

Date 
9/16/97 
9/17/97 
9/18/97 
9/19/97 
9/22/97 
9/23/97 
9/26/97 
10/2/97 

H-3 CPM 
39768.40 OK 
40237.01 OK 
39943.21 OK 
39159.77 OK 
40420.51 OK 
39892.60 OK 
40327.01 OK 
40489.01 OK 

C-14 CPM Bkg CPM H-CPM H-UCL H-LCL 
13560.31 OKQ 11.90 OK 50955.85 55828.65 45677.98 
13320.01 FAIL 11.60 OK 51564.24 55828.65 45677.98 
13063.81 FAIL 12.40 OK 51195.63 55828.65 45677.98 
12912.71 FAIL 11.90 OK 50199.23 55828.65 45677.98 
13034.81 FAIL 11.80 OK 51839.37 55828.65 45677.98 
13154.91 FAIL 12.90 OK 51170.22 55828.65 45677.98 
13080.11 FAIL 12.80 OK 51751.38 55828.65 45677.98 
12966.61 FAIL 11.30 OK 52007.38 55828.65 45677.98 

C-UCL C-LCL B-UCL B-LCL 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 
15527.33 14214.76 17.02 9.52 



Tuesday, September 30, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/ATI 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 9/30/97 

REPORT DUE: 10/29/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Not Received 

COMMENTS: LA -1049, AP; 

LANL ER SMO CONTACT J 

ANALYSIS 
ORDER CODE 

LH3 04LA-97 -0465 01 w 

REQUEST NUMBER: 3756R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3756R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

9/26/97 

COMMENTS 

Final Page of REQUEST NUMBER 3756R Page 1 



Tuesday, September30, 1997 

Los Alamos 
NADONAL LABORATORY 

AlTN: Steve Fry 

Paragon/An 
225 COMMERCE 

CHAIN OF CUSTODY DOCUMENT NUMBER: 3756RC 

REQUEST NUMBER: 3758R 

A'W. YSIS TYPE: RAO 

FT. COLLINS, CO 80524 

SAMPLE 
10 

04LA-97 -0465 

CONT 
10 

01 

CONTAINER 
DESCRIPTION 

500 ml poly 

ANALYSIS 
ORDER CODE 

LH3 u ( 

F"tn.r Page of CHAIN OF C!JSTODY DOCUMENT FOR REQUCST NUMBER 371SR Page 1 

Rellnqulllhodu. Date nme Rec&Mtd By: 

J/4J1 U:& f-P) r Lh!lK~e! ~.t 
PRNTSDNMolli I /~TUM i ~_cO I; ...,.1\JRI 

f~ 
PftiNl'!D IWI! IIONATURI! PAMm "- IIONATURE 

Date Time 

PftiNl'!D IWI! IIIJNATURI! PNf1"ID IWI! ~TURI! 

Received for DISPOSAL By: Date nme Remarks: 



Paragon Analytics, Inc. -Fort Collins, Colorado 

CONDffiON OF SAMPLE UPON RECEIPT 

CLIENT:._....:..~~1.L..A-_'L ____ _ Sfffi>PING CONTAINER#: Q~/,.e_ 

INITIALS· _b~ DATE· tOf,JN 

1. Does this project require special handling according to NEESA, Level3, 
or CLP protocols? 

Yes ®J 
Ifyes, complete a. and b. 

a. Cooler Temperature 
b. Lot No's. 
c. Airbill Number 

2. Are custody seals on the cooler intact? If so, how many L/ NIA -~ No 

3. Are custody seals on sample containers intact? N/A ~ No 

4. Is there a Chain of Custody (COC) or other representative documents, ~ No 
letters or shipping memos? 

5. Is the COC complete? NIA ~ No 
Relinquished: Yes /'No Requested Analysis: Yes /No 

6. Is the COC in agreemenJ._ with the samples received? r- e No 
No. of Samples: Yes No Sample ID's: Yes No 

Yes---;;:? No 
- -:r -

Matrix: No. of Containers: Yes No 
7. Are the samples requiring chemical preservation preserved correctly? VNIA Yes No 
8. Is there enough sample? If so, are they in the proper containers? 

~ 

.~ No 
9. Are all samples within holding times for the req.uested analyses? ~s No 
10. Were the sarrlple(s) shipped on ice? NIA I ~es No 

.~.) 1. Were all sample containers received intact? (not broken or leaking, etcS ~ No 

'~2. Are samples requiring no headspace, headspace free? ((1;1). Yes No 
13. Do the samples require quarantine? Yes ~ 
14. Do samples require Paragon disposal? ~ No 
15. Did the client return anv unused bottles? Yes ~ 

Describe "NO" items (except No's 1, 13, &14): 

Was the client contacted? Yes No --
If yes, Date: Name of person contacted: 

Describe actions taken or client instructions: 

-

Group Leader's Signature: Date: 

•t 

Cooler Temperature: -------
FRM 20IFC7 (30n/97) 



Tuesday, October 07, 1997 

Los Alamos 
NATIONAL LABORATORY 

OA.TA ENTERED 
110397 rJ( 

ATTN: Sue Zeller 

HUFFMAN LABORATORIES 

4630 INDIANA 

GOLDEN, CO 80430 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/7/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049 I AP; PO# G5004 

LANL ER SMO CONTA 

Signat ......... -~ 

ANALYSIS 
ORDER CODE 

HUMACID 

SAMPLE CONT 
ID ID 

04LA-97-0481 01 

\ 

w 

REQUEST NUMBER: 3779R 

ANALYSIS TYPE: OTHER 

These samples are on: 

LANL Request Number: 3779R 

Per Agreement Number: 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3779R Page 1 



Tuesday, October07, 1997 

Los Alamos 
NATIONAL LABORATORY 

A TIN: Sue Zeller 

ID: 

HUFFMAN LABORATORIES 

4630 INDIANA 

GOLDEN, CO 80430 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10nl97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yes, Recelvod 

COMMENTS: LA -1049, AP; PO • G6004 

LANL ER SMO CONTA 

Signa ....... ...__.~ 

ANALYSIS 
ORDER CODE 

HUMACID 

CONT 
10 

04LA-97 -0481 01 w 

ULI .. H ''::lt' 

REQUEST NUMBER; 3779R 

ANALYSIS lYPE: OTHER 

These samples are on: 

LANL Requost Number: 3718R 

Per Agreement Number: 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3n9R Page 1 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

~· 4630 Indiana Street • Golden, CO 80403 

i;,S n A~~~o NATIONAL LABORATb~~e: (303} 278-4455 • FAX: (303} 278-7012 

SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity .. 
(microsiemensjcm2) 

pH 

D~olved organic~ 
carbon (MG/L) 

Hydrophobics• 
Total (MG/L) 

bases• 

acids• 

neutrals• 

Hydrophilics• 
M-al (MG/L) 

bases4-

acidst 

neutrals• 

October 20, 1997 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0481 1 

235o 

7.7 

1.8• 

2. 0• 

0 .1· 

1. 4• 

(63) 

( 2) 

(29) 

(32) 

(37) 

( 2) 

(23) 

(13) 

Lab. No. 24029701 

The numbers in parentheses are the percent of the total 
o(.c. in that fraction. 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 J~n Miglio Phone: (303) 278-4455 • FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity 
(microsiemensjcm2) 

pH 
r 
~solved organic 
carbon (MG/L) 

Hydrophobics 
Total (MG/L) 

bases 

acids 

neutrals 

Hydrophilics 
Total (MG/L) 

bases 

acids 

neutrals 

October 20, 1997 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0481 1 

235 

7.7 

6.2 

3.6 

0.1 

1.6 

1.9 

2.6 

0.3 

1.4 

0.9 

(58) 

( 2) 

(26) 

(31) 

( 42) 

( 5) 

(23) 

(15) 

Lab. No. 2402971D 

The numbers in parentheses are the percent of the total 
DC: ... c. in that fraction. 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

~, 4630 Indiana Street • Golden, CO 80403 
John Miglio (303) 278 7012 
LOS ALAMOS NATIONAL LABORATO~e: (3031 278-4455 • FAX: -

SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity 
(microsiemensjcm2) 

pH 

~solved organic 
carbon (MG/L) 

Hydrophobics 
Total (MG/L) 

bases 

October 20, 1997 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

SURROGATE STANDARD 

12 

7.5 

8.6 

3.3 

o.o 

(38) 

(--) 

Lab. No. 240297ST 

acids 2.6 (30) BENZOIC ACID 91% RECOVERY 

neutrals 

Hydrophilics 
Total (MG/L) 

bases 

acids 

neutrals 

0.7 

5.3 

0.1 

2.4 

2.8 

( 8) 

(62) 

( 1) 

(28) ACETIC ACID 88% RECOVERY 

(33) METHANOL 88% RECOVERY 

The numbers in parentheses are the percent of the total 
~ .. c. in that fraction. 



Tuesday, October07, 1997 

. LosAiamos 
NA110NALLABORATORY 

C~NOFCUSTODYDOCUMENTNUMBER: 3~RC 

ATTN: Sue Zeller 

HUFFMAN LABORATORIES 
4C630 INDIANA 
GOLDEN, CO 80430 

SAMPLE CONT 
ID ID 

~97~1 01 

CONTAINER 
DESCRIPTION 

1 L amber glass 

ANALYSIS 
ORDER CODE 

HUMACID 

REQUESTNUMBER: 3~R 
ANALYSIS TYPE: OTHER 

FIMI Pllge rACHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 377IR Page 1 

Received for DISPOSAL By: om. Time Rernarb: 



}.~::-H· . u' ·--:F·· - "<i;·N;, ,, t:&·:t. 
·:~·::.· ... ........... ~- :~~: 

LABORATORIES, INC. 
Oualicy Anatyc•c31 Services Since 19 J 6 

4630 Indiana Street •Colden. CO 80403 

. INITIAL 
~I 5 

. HCL 

. ANION 

VOLDME HCL 

AVERAGE 

!7 /{ 

2- ? l 

V3/Vl 

V4/Yl 

V2/Yl 

V2/Vl 

V2/Yl 

DTI.OTED TO VOLOME V2 
Vl 

!G/L C 

CALCOLATED RESULTS 

~OT!L HTDROPHOBICS !-D TOi!L HYDROP~ILICS D 
BASIS B BASKS D-i 
ACIDS c ACIDS E-r 
UUTRALS A-D-B-C UUTR!LS l 

COH~XXTS: y~' / d fv7 ,·x 

-r . ~ 
~"':Y/L 

/~~r ..;,,7-'-/ 7 :?. 87 
c.l.c.<;-- £....:....- t.f.;JC, ~.73 
~~~~ 3'.fJ 7 ,}, 19 

15'-?'i ~--;/L 
.-,. ._ ... 

c f- ?..:' i .. .2. 

RESULT 

M3/L c M;/L c 

..< 7,$ 

!G/L C 



LABORATORIES, INC. 
Oualir:y Ana/yt1t:al S~rvie~s Since 19.5 6 

4630 Indiana Street· Colden. CO 80403 

lXC 

INITIAL 

HCL 

CATICN tJ • .Sf?' 

VOLOME FRAcriCNATED Vl I 
VOLOME HCL V3 

!OT!L BTDROPBOBICS !-D 

BASKS B 

ACIDS c 
UDTR.!LS !-D-B-C 

COM~ X US: 

AVERAGE RESULT 

l:G/L c c 

V3/V1 

V2/V1 

V2/Vl 

V2/Vl 

DILOTED TO VOLUME I 
VOLlJME NACE 

c 
CALCULATED RESULTS 

TOTAL BYDROPHILICS D 
B!SXS D-i 
ACIDS X-f 
UDiRALS 1 

--., 3 - I . 

{· 



LABORATORIES, INC. 
~lityAn~/ytiC~I St:rvicr:s Siner: 19.56 

4630 Indiana Street· Colden. CO 50403 

Vl 

TOT!L HTDHOPHOBICS !-D 
B!SXS B 
ACIDS c 
UOTR!LS A-D-B-C 

CO!UBTS: 

AVERAGE RESULT 

1£/L c c c 

V2/Vl 

V2/Vl 

V2/V1 

c I Dn.urED TO VOLilME I V2 1 :re:: 
V1 -;.s.~ VOLOME NACH 

t:J ,3.3 7 !G/L C c 
CALCULATED RESULTS 

TOTAL HYDROPS!LICS D 

BASKS D-i 
ACIDS 1-f 

UUTH!LS l 



LABORATORIES, INC. 
Ou~licy Analytic<JI S~rvic~s Sine~ 19 .J 6 

4630 Indiana Street •Colden. CO 50403 

INITIAL 

. HCL 

!OTAL HYDROPHOBICS !-D 

BASIS B 

ACIDS c 
IXUTR!LS !-D-B-C 

CO!!UTS: 

AVERAGE RESULT 

M:;/L c M;/L c c 

V2/Vl 

V2/V1 

VZ/Vl 

!G/L C 

TOTAL HYDROPHILICS D 

BASKS D-E 
ACIDS 
UUTR!LS 



HUFFMAN Analysis: TOTAL ORGANIC CARBON (TO C) 

LABORATORIES, INC. Method: 0 SM5310 

Quality Analytical Services Since 1935 
0 EPA SW -846 9060 

4630 Indiana Street • Golden, CO 80403 Detection Limit: 0.05·mgCIL 

.!- .f-/ --;7/,?_57(/ pf'ff /~ IP- /~-?J Analyzer: OI Model 700 TOC Analyzer 

5 mg/L Std: BN= ~f J¥'mg!L Std: f. v BN= 7'CI 100 mg/L stock Solution BN= Yj 
lil-KHP a Benzoic Acid a a KHP ~icAcid 0 lrH:ln> ~cAcid a .5)/:< ffl 
prep date /~ -; s -9 "7 prep date -9- ~r;' ')I 7-,&::... /<:'-/.S. "}' T prep date 9-3~-'1'7 ~ 

Sample# Dilution Loop Size TIC TOC Notes QC %Recovery 

r" ~~, C~A.t<----
/.J ~ (IJ n_.._ __ 

;j ('~~ 
! ~ I (',uf /"v~ 
)f 

I 

I ?' 

:z.c ;f 
Ql 2 " 
;2(~ ~ 

~_3 ). r--

~ 

\'/ 

(l_J. -
('..,)~ 

XH?"' 
5"//'"'-

/~ )(Iff 
.5"..rr/......_ 
y;~ 

<J l'v / 1 

//~ 
Ci 7 _.,_,_~.....__ 

I// 
p;;:-

tJJ 
r 1(;1~ 

• :; v' /1 '"'"'--

) f -2 

J1 .) 
.2 '1) ;;1 

y :/ ~fl// 

) 1 5r7n _.. 
~ 

17 

I~ 21 .) 

Jf y 

:32 3 

3? 3 

31 5 

I 

-' 
.~ 

l~ _35. 3 

3'r'' ~ -P 

,/6 

r!J~ 

1-.P ,.t--
.' 

r;:: _Lr 

'.;1 T: fl'\... 

lm Jr-._ 

51d :I,..__ 

,<o'77 cJ? ;.c,.._ 

2o?7 -t3J:.t.._ 

_;{"I -0 ).,_ -r.'( ~" 
-" '-1 {}-:2.- v; I 
~~aZ-b A.. 

~-·I"> f:?, /' 
~:l))r?L'}·)~.;t:;-

/ 

5,,_5 (mg/L) (mi!IL) 

~s 9, '/ ~t/ 

.5 {:--c, 'I /?Y1 p/ 

5"60,3 ....-?-t. ""/ 

5S),i __.......,(./ 

s5c;. ,tj ,.,..,......_~ 
I 

5.5->.;r ,.-?1'l.t/ 

t/, 'l J' .3' 3 

5'./311 

1 I !2 2..(. 'i 

6.1't3'!t:' 

c1,(' ¥5.2 8' 

~ ,CJ?' 5?'{. 

!J; .55 c':J/ 

c. 5tf5{, y 
:-:-, rJ8d57 

C:t1 7 ?J-'3 

t), Jt/576 

tt I I ;r/ tj}. 

?. 757.22 

g,r;: 'llJ& 

/,At-~ ?f 

j. ,). tfPi 1 
f'~~ 
~. 1fl55 

T Date f rt!"-rS- 7 I Reviewed z/-1 j D:ne /c' -J.c -Ci 71 Page_!_ of_j_ 
II 

rev. 0.0 1016195 



HUFFMAN Analvsis: TOTAL ORGANIC CARBON (TO C) 

LABORATORIES, INC. Method: 0 SM.5310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

4630 lndiana.Street•Golden, CO 8~403/S 9 7 
Detection Limit: 0.0.5 mgCIL 

• .5 ';# .)# ,6,1/9~ '<:'- - Analyzer: 01 Model 700 TOC Analyzer 
;45rd.o4/t! /&J-/5 9 7 
.5 dig!L Std: BN= r? ..]ff'mg!L Std: f" BN= ?'.6 I 100 mg/L stock Solution BN= 9/ 
01Qn> a Bmzoic Acid a a KHP e-lf"cnzoic Acid a a KHP a Benzoic Acid a O.U/ 
prep date /<t'-15- 9'7 prep date /t7 - / _.; - !"? prep date 9-5~-17 A-<L 
Sample# Dilution Loop Size TIC TOC Notes QC %Recovery 

~,(,:5 (me/L) (me/L) 

~1 

~ l/ 1!3.:? -o; Ac.t.. f. ,2~ /:2 3 
+~ 

~ c:r k1 I ,p .UU1.-
~/12Y..5 
.~, %=:37/8 f 

..i'f 
;('!{I" 

5,_:7/';--

.:5 ,.;;.. 3 .:<!? 
~ 

// 
tf() .}f)-:;::- L),. j.-{ 7 ~_3 

tf! IlL, J5 I I () ,S</Sby' 

1/.A I A 11. ,15; _,2- tJ,...?t/f:iY 

'13 AJ·t J:Jt3 .5'.568'35 

f 'I A "L 1:5 I 1 d 2t/LfC 7 

'f5 A '1 15/5 do. 1£3 '7.3 

,,>,> t.j/ L. c1 I !51 I t/,2-).155 ' 

1? (~~, 1 fi fJ- 0 /»7!'/ 

i-t CJtf JJ/ h 
p;,5 -

&-;:J::J 1:27 C-J,. S?.?l! 

ff / .?r//5/ Lj 
iS L 7 
{)~ jC'-1 C' :;:~/...?7 '..., _:) 

5tJ laf!515 !7, /:{f () 2_ 1 

51 I ///--- t. CJ9otp , , 
52 ZJ..F t7,c8)PJ 

53 Xt\ to JJ/ / ~.;{ j 6~.5 

>1 /tlJJ tJ/Z- c.-1, :J. I --<5 J 

~5 X If /C) 15 j3 (},,?;-27£ 

_5~ Yct -P ~J;f (',l'ii!IJ 

~I )(c; ./)/51 s (:\,2cCI5 

~~ . f,<? ,i~ --~ {),5'1--<81 
.. 

5f 
/~ 

li.tJ7 !'1 I .pJf 

{C' p.:£ tl ~Jtrq )(':L (?,/7q53 

II An~lYf) / • ~ 75 # ..... ~_, I D:rtc /C.- )') - '1 ') I Reviewed ?// I D:ne ((' - z c/ -·/ 1 T Page ..:2::. of...$_ II 
/ rev. 0.0 1016195 



HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC) 

LABORATORIES, INC. Method: 0 SMS310 

Quality Analytical Services Since 19 36 
0 EPA SW -846 9060 

4630 Indiana Street· Golden. CO 80403 Detection Limit: 0.05 mgCIL 

I 5" +I //f'T,/_r .6~tf' /'ZA!p /J'/5"-«-
Analyzer: 01 Model 700 TOC Analyzer 

S m~Std: BN= ~7 
~ 0 Bc:nzoic Acid 0 

prep date /{!- 15" -'77 

Sample# 

r p;i 11~ SC: L/ 

2 Sid fi~SCit.f 

5(:1 t/.J_5tf<-J 

I ,? cfl-c "1/h ~-1 

) -:{[.•?7· c:3f/:J...i)4 

~ tftZ.· (,1 II ;L 51''1 
,,( t./ ~- c'l 11~ 5( 

' JL(t-.-)- ~r,:; /7~ h 
I { 

}? 

7/ 

73 

;.,"' U~;)- cfl) /!;.J!'/ 

I 
,' .. r?/7 / y.._ 

-.1:/ 

~ 

/J...:t:- 4-/\. 

£)~ ), ..... 

,~ld 
Jj 

?5 

.-0"-
"'HA., -

5rJ A., 

;2c'7 7-C'3 /"I...,_ 
~ 

?l ...< ~17- ~3 ~ ..... 

-
.:(~e,). -t· 1 A" 

1'/c__z-c( f..-.,_ 

h't/t<;:? -Cj 0 .4--

3 i ~?lft!;;_ -CJ.V _A'," 

I p_r•~ 
:/:?' 

'i53 p/ 
"-··' ~ 67 ;-/__:7:: c.c.r r 

Dilution 

>!.L 

yz_ 

y2 

y ~ 

Y::z-

y'"L 

/:2-

)''2-

_,r'Lf-

Y;.:L--

IOmgiL Std: BN= f'~l 100 mg!L stock Solution 
OKHP IZH'3Ciiwic Acid 0 fH:liP ~cAcid 0 

p~ date /6' - /.5 -<J' 7 prep date 1-3~-?) 

Lo?SUe TIC TOC Notes QC 
,0 5 (mg/L) (mg/L) 

0 . -< 9'1 ,2, 2. 

0 ,..(5'7CJ3 

CJ, <f3t/; 3 

tJ, ;{!5oS 

t:J,37~30 

CJ. '/tJ 73~ 

£'. ~~3'/b' 

t:,3J?J6 

~~ 7.?3£0. 

/, o~£.55 

o, t-77~ 7 

tJ,;(;!Jo 

c,': ,--<.'ii )'j 

I. 37633 

.<, 7l'1ac 

CJ. 3 7'ilc 

tf. p7..U_3 

~, 5A'tf5C 

;; tl rtf/ 

C:,5/S7S 

/,~;617 
/, c1:;) .i35 

../-.-&,,'; ::3.:5 

d'.~'6/35 

{',1/'118' 

BN= 9 f 
IIJL- t£_1 

%Recovery 

II Analyg, i . ----:t-' ;~ c_ 1~ ;._ -.::.-1 ':1' 'Date /t· 15'- 'I I I Reviewed :t' /J I Date ({) -;?v. </'1 I Page~of 5' 

/ rev. 0.0 !016195 
II 



HUFFMAN Analvsis: TOTAL ORGANIC CARBON (TOC) 

LABORATORIES, INC. Method: 0 SM5310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

4630 Indiana Street • Golden, CO 80403 Detection Limit: 0.05 mgC/L 

, 5' '1- /-:;7/L Szt~ ;:f'J/f'f /~ /tJ -/J"-?7 
Analyzer: OI Model 700 TOC Analyzer = Std: BN= 7'1' 

a Benzoic Acid a 
prep date /0-/S -1' 7 

Sample# Dilution 

:5 .o:r ~i(-t-

1 st-d c-., 1- 1/"") 

t!7 <ld Ct:if-

2?' .,J 0 '} 7- o3( q 7- X:L 

1llrl?-a .3C"ai 

'ftJ 

I 

.2. 

'0' 

1 
1..5 

fo 

) 

s-
'1 

I~ cJ 

/tf ( 

/ t/2. 

5 

·'( 

'5. 

~ 

/c 

/!Y 

/tJ 7 

J 

/.l/~:1.-<>IC:qt y,_ 

2'/tJ..;l- ?1/ Gd-

~t(~:J..-~1.0(4-j X2. 

~£/c;l-~(0 c .... T-
l('til" 

s J:),f/,._ 
, y 

/J:;r 

i/J~ X t1 t/) x.z 
;:;_:r;;- yqo 

SIJ Ynt:J ,r-z_ 

)'/J ,Y[, P' 

,).oV-o3 },1 1::? V""L-
/ 

.?6 97- 6 xt( /5 

'-? '!t1.2. -L' I YcrP /~ . "-

AYO -c/ fnl 

2'/f9 -c! o ,t,?J /?--

"''~f/ r;;z -c: 1 P 'tcrD 

efAr:'/_,__ 
~ 

.P;T 

f)_; /1',, ~ f' X (C 

10 mg/L Std: BN= 7'~/ 100 mg/L stock Solution 
a KHP ~cAcid a ~ ~cAcid 0 

prep date /tJ -IS - r) oreo date 7-5<7-'f'J' 

Lo'?_Size TIC TOC Notes QC 
.. c) (me/L) (me/L) 

{)I:< 5'i!/ ;}-

~, '1'1'1{ {" 

t/1 t/3~1% 

/,; tJ3 6f 

/; "jtJS5£ 

J,jif51..:i' 

;, 8ft7o 

/, ..< o.-<t/3 

I/ 9'?tft'd 
5 .. /.<tJof 

!), tJ'l~.> ;{ 

CJ I I $'t5C.:f 

~I ~ 6S'i!.-2 

;:1.,.5-?3/f; 

l/.'176¥0' 

I ,;43"76 

1-7-<733 

;,. I 7a.?/ 

;{,tf///7 

;. 37/31 

.:<. ,;?5< 57 

,S',t:t/lt:'f 7 

o, c 1c.5L/ 

6,-<,'J.Z.l'Z 

BN= ~~ 
511'--1'£1 

%Recovery 

II 'Jf.)l&(t I ' . -;-r: , ./ .,. iL~. ·, 
I Date /?- />.- 7' 7 I Reviewed /. / 

<./j (-
j Date /c~zc- '":17 I Page .!::i of .S II 

' / rev. 0.0 I 0/6/95 



/tf 

I It> 

II I 

II~ 

!13 

!/ f 
;I 5 

j/ ; 
)I 7 

;I ? 

}I r 
);:2 0 

J /2 

/..? :..< 

J23 

~~ 'I 

J-<5 

I 

8 

r 

HUFFMAN Analvsis: TOTAL ORGANIC CARBON (TO C) 
LABORATORIES, INC. Method: 0 SM 5310 

Quality Analytical Services Since 193 5 
0 EPA SW-846 9060 

4630 Indiana Street• Golden. CO 80403 Detection Limit: 0.05 mgCIL 

. s~l~ft.J'Tr/5 /#I! /k; /~-l.f- ?J Analyzer: OI Model 700 TOC Analyzer 

5 mgfL Std: BN= rr 10 mgfL Std: BN= "/tf.' I 100 mgfL stock Solution BN= 7'1 
01rnP Cl Benzoic Acid Cl Cl KHP (g..Bmzoic Acid Cl IB'1CE:P !2l-Benzoic Acid Cl .L)j/c- ¥/f.. 
prep date /11 -1 s- >' 7 prep date /t<-/S- ?'7 prep date 7-.? If -I '7 ./~ 

Sample# Dilution Loop Size TIC TOC Notes QC ~.Recovery 

(meiL) (meiL) 

)/.?0 // 

.o..z:. / ("'/ :,..- 1-...:.J CJ i ~...< J..llo 

'STI fit!/( ,_,... 
)IC ;, $i' 36.2 

5T) A14~1f- xtf if, 353"07 

-<.t '1:>-r:r3.A;ft); X'IO /,Sv07i' 

.2,jf/- tJ3 ~4. ah ,X ¥ 3-61 j'..?J 
/·I 767f 

.-<</tf-J-CJ p;,f1 )f- X ;a .,J-F-

,{'lb.;; -tJ/ £;(1 If /rl/ 3 .. .-?/6Cf 7 
1/q~/1 

/, 5 .5'/'.SJ .-? l/c ,x - t) I Vie?" AH 
1/-r_ '/ /J 

)'t.( .:f.?!f23 lri' Yo.,; -<>I .,cJ,. .• _.,. 
/ 

_5_,/:?/f} )-- S,/~l~f 
/.;/ 
J;?:;;c- tJ 1 /OLj3~ 

,P tf .:3 ,;< - o I --8- .) .ft/t' lb' 

.) l/.3 .:< - ~ -1- .e- .:?.S.:zJ'-< t 
_:{tj '.:z -0 ?- -1.flllf 

;}/],). - c ;;- .:? 0 J lf;(3 

.:{'f3~-c J 3 .. 6&5¥/ 

:? 7'.3 .;;._ - :;. 3 '3rC3 ff7' 

liP .}2?/h- J.o'17.17 
I 

I ,tJf~f& / ~..-,.-:! /""--//. Ds-
/ .. c:J ,o7 0'5/ 

// J);:- tJ.tr68/IJ 

II ~yst ('1 J' '- ,~_A I Date /lf _. / __)- f' 7 I Reviewed (' (/ I D:ne I rJ -;: c;'- Ll 7 I Page~ of~ II 
/ rev. 0.0 10/6/95 



SPL# 00001 
SF'L# 00001 

SPL# 00002 
'~PL# 00002 

SF'L# 00003 
SF'L# 00003 

SPL# 00004 
SPL# 00004 

SPL# 00005 
SF'L# 0000!:• 

SPL# 00006 
3PL# 00006 

SPL# 00007 
::3PL# 00007 

SPL# 00008 
SPL# 00008 

SPL# 00009 
SPL# 00009 

SFL# 00010 
SPL# 00010 

C:PL# 00011 
SF'L# 00011 

SPUJ: 00012 

SPL# 00012 

SPL# 00013 

SPL# 00014 

SPL# 00015 

SPL# 00016 

SPU!= 00017 

SPL# 00019 
SFL# 00019 

SPL.:i:l= 00020 
SF'L# 00020 

\m.e.-·L#' 
~·r . 

Si='L# 
00021 
00021 

SF'L:fl= ()<)()22 
~;r:·L·!f C•(J\)22 

01:25:48 
01: :::o: 48 

01:33:53 
01:38:53 

01: LH: 58 
01:46:58 

<)1: 5<):: ()3 

C)1: =•5: ()3 

01:58~08 

02:03:08 

02:06:13 
02:11:13 

02:14:18 
()2:19:18 

(J2: 22:23 
<)2: 27:23 

C)2: 3(>: 28 
C)2: 35:28 

02:38:33 
l)2: 43:33 

02:46:38 
02:51:38 

<)3: <)5: 32 

03~16:21 

()3 ::23:47 

(i3: 53:21 

04:08:13 

04:16:25 
<).lf ~ 21: 2~5 

l)4· ~ 2-4·: 3() 
04:29:30 

04:32:35 
OlJ.: 37:35 

l) .q.: lf.(; ~ 4(; 

i\I.L. 

TIC = 55.2574 mV 
TOC = 0.26961 mV 

TIC = 0.76185 mV 
TOC = 4.59923 mV 

TIC = 0.92237 mV 
TOC = 6.50320 mV 

TIC = 0.97589 mV 
TOC = 5.53642 mV 

TIC = 1.24360 mV 
TOC = 4.43405 mV 

TIC = 1.56506 mV 
TOC = 2.78556 mV 

TIC = 0.92237 mV 
TOC = 3.49916 mV 

TIC = 2.18185 mV 
TOC = 2.37438 mV 

TIC = 1.48467 mV 
TOC = 1.55316 mV 

TIC = 1.35073 mV 
TOC = 2.10048 mV 

TIC = 1.80631 mV 
TOC = 1.63522 mV 

TIC = 0.89562 mV 

TOC - 0.02424 mV 

TOC = 559.409 mV 

TOC - 560.406 mV 

TOC = 560.347 mV 

TOC - 557.944 mV 

TOC - 556.422 mV 

TOC - 555.779 mV 

TIC = 22.2167 mV 
TOC - 554.844 mV 

TIC - 26.9556 mV 
TOC = 572.203 mV 

TIC = 
TOC ··-

11. 641:"3':· 
1015.72 

m\J 
mV 

TIC = 11.1005 mV 
04:45:40 N.L. TOC - 1000.26 mV 

/C -/ S" -"1 7 

2.58878 ug C 
0.01263 uq C 

0. 03569 Llg C 
0.21547 uq C 

0.04321 ug C 
0.30467 uq C 

0.04572 ug C 
0.25937 uq C 

0.05826 ug C 
0. 20773 LlQ C 

0.07332 ug C 
0 . .!.3050 ug C 

0. c)4321 ug C 
0.16393 ug C 

0.10221 ug C 
0.11123 ug C 

0.06955 ug C 
0.07276 ug C 

0.06328 ug C 
0.09840 ug C 

0.08462 ug C 
0.07660 uq C 

O.(H)113 ug C 

26 • 20f:30 ug C 

26.2548 ug C 

2t:·. 2~52() Llg C 

26.1394 ug C 

26.0681 ug L 

1.00767 ug C 
2:'·.16;:'•8 ug C 

1.22261 ug C 
25.9532 ug C 

0.52833 ug C 
Ll-6. 01.:..96 ug C 

0. '.:l(i3lJ-'=.l U•:J C 
LJ. ~5 II 3t.S86 LlQ c 

0. 51263 POl!. 

0. 00250 pp;:1 

0. 00706 pc:o.-, 
0. 04266 PPIT! 

(). <)<)855 pon. 

(l. 06033 pp:Tl 

0. 0090::5 C:•Pii 

0.0513t. ppm 

0.01:!.::'·3 pom 
O.OL'~113 pp;n 

0. 014::':·1 pom 
0. 02584 ppni 

0. 00855 pDff: 

(). 03246 pprn 

0. 02024 pon-. 
(). (l2202 PP!l) 

0. 01377 PDIT: 

0.01440 ppm 

0.01253 pom 
0.01948 ppm 

(). <)lf::.,j;:, pOiT! 

0.01517 ppm 

0 . 00830 p Pil• 

0.00022 ppm 

5.19896 opm 

5. 19842 pL:Hn 

5.17612 ppn: 

:: •• 1t..2<)C• or:::n 

:'·. 15604 ppm 

0. 199::..13 ppn• 

4.98333 ppm 

<). 2421~) pD;-n 

5.13924 ppm 

0.10462 
9.12269 

PD•Tt 

pprn 

<)., (;C?9l~9 p OiT· 

8. c?s~:.ss p ;:•iT: 

,.-. r- • -i 1 !:"": 



( 

SF'L# 00024 
SF'L# 00024 

SPL# 00025 
SF'L# 00025 

~SPL# 00026 
SPL# 00026 

SF'L# 00027 
SF'L# 00027 

SF'L# 00028 
SPL# 00028 

SPL# 00029 
SPL# 00029 

SF'L# 00030 
SPL# 00030 

SF'L# 00031 
SF'L# 00031 

SPL# 00032 
SFL# 00032 

SPL# 
:::Pui: 

SF'L# 
SF!_+.!= 

()()()33 

00034 
\)\)():3..:+ 

SFL# 00037 
'::iPL# uoo:::::7 

Si='U:!: 00038 
:3F'L# 00038 

c·-·t .g. ,_.r- I- "iT 

':~.lF'L# 

()f)():::(~ 

0()()39 

SPL# 00040 
SPL# 00040 

SF'L# 00041 
SF'L# 000Ll·1 

SPL# 000Li·2 
'.:3PL# 00042 

SF'L# 0004·3 
SF'Lt.f 0(H)LJ.~: 

SPL# 0004L~ 
':3F'l_i* <)\)t)~.,q. 

-' ""j .. t...'·-•"" I \ooo' 

04:56:50 
05:01:50 

05:04:55 
05:09:55 

05:13:00 
05:18:00 

05:26:05 

05:29:10 
05:34:10 

05:42:15 

<)5: 45: 2<) 
05:50:20 

(i5:53:25 
<):=.:58: 25 

()6: <)1: 3C) 
<)6: ()6 : 3C• 

\)6 = ()9: 3:.:} 

i)6: 17: 4(> 

tJ6:25:45 

N.L. 

N.L. 

t··.J :0 L. 

TIC = 8.12573 mV 
TOC = 9.47168 mV 

TIC = 12.5816 mV 
TOC = 61.2784 mV 

TIC = 12.1971 mV 
TOC = 60.7519 mV 

TIC = 6.63224 mV 
TOC = 9.19343 mV 

TIC = 11.8953 mV 
TOC = 10.8934 mV 

TIC = 10.9088 mV 
TOC = 16.2293 mV 

TIC = 19.8934 mV 
TOC = 12.7960 mV 

TIC = 28.2901 mV 
TOC = 952.761 mV 

TIC = 30.6847 mV 
TOC - 962.797 mV 

TIC = 
TOC -

TIC = 
TOC ·-

TIC -
TOC ·-

697.961 
, 

.14()2 = <)8 

1829. <)::, 
688.557 

06:33:50 N.L. TIC - 1864.83 mV 
06:38:50 TOC = 689.924 mV 

06:41:55 N.L. TIC = 1864.48 mV 
06~46~55 TOC = 690.445 mV 

06:50:00 N.L. TIC = 1846.77 mV 
06:55:00 TOC = 689.468 mV 

\)t_.: ~~S.3 : () 5 
() "7 : (i 3 : <) ~5 

(J7: <)6: 1<) 
07:11:10 

07~14:15 

07:19:1':· 

l)7: .22: 2<) 
t)-.l: 27: 2(1 

07: :::s: 30 
C·": <l3 ~ 30 

TIC = 27. 523CJ 
TOC -

TIC = 9.10602 mV 
TOC = 14.1437 mV 

TIC = 34.0118 mV 
TOC = 60.7519 mV 

TIC = 29.9422 mV 
TOC = 27.2044 mV 

TIC = 166.070 mV 
TOC - 375.032 mV 

TIC 18.8894 mV 
TOC - 27.1755 mV 

0.36855 ug C 
0.42960 ug C 

0.57065 ug C 
2. 77938 LIQ C 

0.55321 ug C 
2.75550 ug C 

0.30081 u.g c 
0.41698 ug C 

0. 53952 LIQ C 
0.49408 ug C 

0. 49478 LIQ C 
0.73610 ua C 

0.90229 ug C 
0.58038 ug C 

1. 29~:14 ug C 
43.2140 ug C 

1 . 391 7 :=. ug C 
4:3. 6692 ug C 

63.8264 ug C 
::::;1,. 6~571 Ltq C 

63. ~593:_:, Llg r.: 
31. 5L~72 LIQ C 

82. 9':8!.:· ug C 
31 . 2~506 ug L 

84.5822 ug C 
31.2926 ug C 

84.5665 u.g c 
3.1. 3162 Ltg C 

83. 76~;2 ug C 
31.2719 ug C 

1. 249:3~1 ug C 

26. 4·258 ug C 

0. 4·1301 ug C 
0.6'-1151 ug C 

1.54266 ug C 
2. 75'350 LIQ C 

1. • . 35807 ug C 
1.23390 ug C 

7 .. 5:::::235 ug c 
17.0102 ug C 

0 .. 85675 ug C 
1 .. 23259 LICI C 

0. 07298 P!JiY 

0.08506 pprr 

o.11:::::oo potT· 

0. 55037 pptT 

0. 109!.:•4 !JDIT 

0.54564 pprr 

l). t)59::,~;;.. PD:-f. 

0. 082':•7 pptT 

0. 1068::::: p eom 
0.09783 ppm 

0. 0979!' pcn-
0. 14576 PDtT 

0. 17867 p !::•ff· 
0.11•~·92 pp:T: 

C) .. 2~.:~4C!E; pD!T 

8. 55/'22 pp:T! 

<). 275:5<?' J:rDr .. · 
8 .. ,:S473,S PPITI 

6.26874 

6.24698 

16:427t:• 
6.18427 

ppm 

PDII-

PI:J'<· 
porn 

1 .'!:;_." ~~ L~9(i p Dfr 

6.19655 ppm 

.l6.745E:: pDtT• 

b. 20123 pp!T; 

1. t . . 586f3 p Dff. 

6.19245 pprr 

0.24·71'7' pD!1: 

=I c 23284 

(j .. ()817'8 pon-· 
(j .12/{):3 pp1T 

<)" 3(15·="1·7 pDr;-

0. :A564 pf.::>!1 

<)" 2f.:.8\):_' pl.Jfi 

0. 24•+33 ppi! 

1. 4915!':.1 J:•DtT 

3. 3683!:\ p~H~· 

,...., .. -....... · ~ 



SPL# (i(H)4::'• 

SPL# 00046 
SPL# 00046 

SPL# 00047 
SPL# 00047 

SPL# 00048 
SF'L# OOOLJ·B 

SPL# 00049 
SF'L# 00049 

SPL# 00050 
SPL# 00050 

SPL# 00051 
SF'L# 00051 

SPL# 000!'52 
SPL# 00052 

SF'L# 00053 
SPL# 00053 

SPL# 00054 
SF'L# 0005lJ· 

SPL# 00<)!55 
SPL:P.= ooo5=:. 

""' SPL# 00056 
SF'L# 00056 

spu;: ooo:=.7 

SPL# 00058 
SPL# 00058 

SPL# 00059 
SF:L# ()()\)=,9 

SPL.# 00060 
3F'L# 00060 

SPL=It 00061 
SPL:J:!= 00061 

SF'L# 00062 
SPL# 00062 

SPL:J:! 00063 
SPL# 00063 

SPL# 00064· 
SF'Ul= 00064 

SF'Ui= 0006!:'• 
SPL# 0006::', 

SF'L.=Fr ooo66 
3F'L:f:l= (i(:oi)66 

<)7: ::.1:35 

07:54:40 
07:59:40 

08:02:45 
08:07: LJ-5 

08:10:50 
08:15:50 

08: 18: =·=· 
08:23: 5!:· 

08:27:00 
08:32:00 

08:35:05 
08: 40: 0:'· 

08: LJ.::: 10 
08:4·8:10 

08:51:15 
08:56:15 

08:59:20 
09:04:20 

09:07:25 

09: 1 :=.: 30 
<)S) : 2(J: 3() 

09 ~ 23: :::5 
()9: 28:35 

\)9: 31: 4(; 
09:36:40 

09:39:45 
09 ~ 44: .t.J.5 

<)9: ··!i-7: 5<) 
09:52:50 

09~55:::'·5 
1<): \)t) ~ :=,5 

.)_ <); ()4: (;(; 

1 C•: ()9: (;(; 

10:12:05 
10:17:0::'• 

10:20:10 
l(i: 25: 1i) 

10: :::::6:20 
10: L!-1: :::'U 

TOC = 21.5704 mV 

TIC = 26.1907 mV 
TOC = 26.3377 mV 

TIC= 25.7946 mV 
TOC = 25.5878 mV 

TIC 39.3086 mV 
TOC = 95.2642 mV 

TIC = 24.8622 mV 
TOC = 37.5523 mV 

TIC = 25.3988 mV 
TOC = 32.3212 mV 

TIC = 7.69074 mV 
TOC = 110.331 mV 

TIC = 6.49672 mV 
TOC = 9.69440 mV 

TIC = 29.5429 mV 
TOC = 25.7031 mV 

TIC = 27.4378 mV 
TOC = 23.6609 mV 

TIC = 33.4652 mV 
TOC = 23.6896 mV 

TIC - 29.8280 mV 
Tpc = 20.1724 mV 

TIC = 33.2927 mV 
TOC - 22.2852 mV 

TIC = 20.5640 mV 
TOC - 60.4424 mV 

TIC = 12.0050 mV 
TOC - 6.33732 mV 

TIC - 38.0006 mV 
TOC - 19.4323 mV 

TIC = 19.4469 mV 
TDC 33.3161 mV 

TIC = 20.9556 mV 
TOC - 28.6234 mV 

TIC - 20.1727 mV 
TOC 48.3371 mV 

TIC - 18.0544 mV 
TOC = 23.9480 mV 

TIC - 20.3963 mV 
TOC- 41.2301 mV 

TIC 17.6097 mV 
TOC - ~5.3559 mV 

0. 97t<::.::o ug C 

1. 18792 Ltg C 
1.19459 LIQ C 

1.16995 ug C 
1.16057 ug C 

1.78291 ug C 
4.32086 ug C 

1.12767 ug C 
1.70325 ug C 

1.15200 ug C 
1.46!:88 ug C 

0.34882 ug C 
5.00424 ug C 

0. 294-66 LIQ C 
0. 4397(1 LIQ C 

1.33996 ug C 
1.16580 ug C 

1 • 2444·9 ug C 
1.07318 ug C 

1.51787 ug C 
1. 07448 LIQ C 

1.35290 u.g c 
0.91L!·94 ug C 

1.::.100"1· ug C 
1.01078 ug C 

0.93271 u.g c 
2. 7.:'+146 ug C 

(l. 54l.J. 50 ug ._. 
0.2874::; LID C 

1.72358 ug C 
0.88138 ug C 

0. 88204· u.g c 
1.511.10 LID C 

0.95047 ug C 
1.29826 ug C 

0.91496 u.g c 
2. 192•10 ug C 

0.81888 ug C 
1.08620 ug C 

(l. 92~.\.1\) u.q C 
1.87006 ug C 

0.79871 ug C 
2.057JQ LID [ 

i_J. 1 '7-:.:.· / .:.:.. ppr 

0. 2:::::52::. por 

0. 2365!:l ppr 

0.23167 por 
0.22981 opr 

0. 35305 po~ 

0. 855i:.1 ppr 

0. 22330 po~ 

0. 33727 ppr 

0.22811 pon 
0.29029 pp~ 

0. 06907 pc•n 
0. 99093 ppn 

0. 05835 pon 
0. 08707 ppn 

0. 2653:3· pon 
o. 2::::os5 opn 

0. 2464::; PCH; 

0. 21251 ppn 

0. 30056 pon 
0.21276 ppn 

0. 26790 porr 
0.18117 ppn 

0. 29'7'0 1 !:• OfT 

0. 20015 pp:l 

0.18469 pDn 
0. 54·28t. ppn 

0. 10782 !:•DI1 

0. 05691 c•pn 

o. 341::::;o por. 

0.17L!53 opn 

0.17466 PDii 

0. 29922 ppn 

0.18821 pon 
0.25708 ppc 

0.1811.i::! pof1 
0.43413 opn 

<). 1621 =I PPi~ 

0.21508 ppr 

() n 183J..8 PDI-, 

0. 37030 P P'~ 

(J. 1 !j81·!::· P Of1 

0. 4073t.' PCH1 



SPL# 00068 
SPL# 00068 

SF'L# 00069 
/ .. SF'L# 00069 
\;.., 

SPL# 00070 
SF'L# 00070 

SF'Uf: 00071 
SPL# 00071 

SF'L# 00072 
SPL# 00072 

SPL# 00073 
SPL# 00073 

SPL# 00074 
SPL# 00074 

SPL# 00075 
SPL# 00075 

SPL# 00076 
SF'L# 00076 

SPL# 00077 
SPL# 00077 

l'~<SpL.# 00078 
""'.:>PL# 00078 

SF'L# 00079 
SF'L~f t)<)t)"79 

SFL# 00080 
SF'L# 00080 

SPL# 00081 
SPL# 0008.1 

SFL# 00082 
SF·L~f \)()C)82 

SFL# 00083 
SFL# 00083 

SPI_:J:i: 00084 
3F'U1: 00084 

SPL# 00085 
SF'L# 0008'.:• 

SPL# 00086 
SPUJ: 00086 

I, 

""''' SF'L# 00087 
SPL# 00087 

SF'LH C•0088 
SF'LH \)(i(J88 

10:52:30 
10:57:30 

11:00:35 
11:05:35 

11:08:40 
11:13:40 

11:16:45 
11:21:45 

11:24:50 
11:29:50 

11:32:55 
11:37:55 

11:41:00 
11:46:00 

11:49:05 
11:54:05 

11:57:10 
12:02:10 

12:05:15 
12:10:15 

12:13: 2£) 
12:18:20 

.12::21:25 
12:26:25 

12:29:3() 
12:34:30 

12:37:35 
12:42:35 

1 ~ ,. - ,. ·-...... ...::.:"+;:l:t.;-\_J 

12:50:40 

12:53:45 
12:58:45 

1:~:: 01: ~·0 
1::: ~ 06: 50 

1:~::09:55 

13:14::.:·5 

13:18:00 
13:23:00 

13:26:0~: 

13:31:05 

1.3::39:10 

TIC = 19.3632 mV 
TOC = 37.7297 mV 

TIC = 19.4190 mV 
TOC = 80.5656 mV 

TIC = 17.6097 mV 
TOC = 115.410 mV 

TIC = 17.7208 mV 
TOC = 8.58187 mV 

TIC = 38.7269 mV 
TOC = 24.2927 mV 

TIC = 33.7528 mV 
TOC = 33.0232 mV 

TIC = 32.7757 mV 
TOC = 152.572 mV 

TIC = 28.4323 mV 
TOC = 308.301 mV 

TIC = 41.1167 mV 
TOC = 42.2434 mV 

TIC = 56.6730 mV 
TOC = 72.6196 mV 

TIC = 46.5228 mV 
TOC = 58.4046 mV 

TIC = 42.8436 mV 
TOC = 112.950 mV 

TIC = 42.9609 mV 
TOC = 57.7580 mV 

TIC = 54.1758 ~V 
TOC - 118.740 mV 

TIC = 19.5585 mV 
TOC = 113.940 mV 

TIC = 18.3325 mV 
TOC = 6.89049 mV 

TIC = 17.7486 mV 
TOC = 18.8922 mV 

TIC = 19.6143 mV 
TOC - 28.7395 mV 

TIC = 17.4985 mV 
TOC = 277.756 mV 

TIC = 19.0566 mV 
TOC 493.925 mV 

TIC = 46.4933 mV 
TOC 122.818 mV 

0. 87825 Ltg C 
1.71129 ug C 

0.88078 ug C 
3. 65418 Ltg C 

0.79871 ug C 
5.23459 ug C 

0. 8037::'· ug C 
0 • 38924 LlQ C 

1.75652 ug C 
1.10183 ug C 

1.53091 ug C 
1.49782 ug C 

1.48659 ug C 
6.92015 ug C 

1.28959 ug C 
13.9835 Ltg C 

1.86491 LlQ C 
1. 91602 L\Q C 

2.57049 ug C 
~5. 29378 ug C 

2.11011 ug C 
2.64903 ug C 

1 . 94·324 ug C 
5.12303 ug C 

1.94856 ug C 
2.61970 ug C 

2.45723 ug C 
5. 3856::'• ug C 

0.88710 ug C 
5.16791 Ltg C 

0.83150 ug C 
0.31252 uq C 

0.80501 ug C 
0.85688 ug C 

0.88963 ug C 
1.30352 ug C 

0.79367 ug C 
12.5980 ug C 

0. 86.£!·34 ug C 
22.4027 ug C 

2. 1087'7 ug C 
~~ .. 5/()6(:• Ltq C 

0. 17391 p orr 
0.33886 ppn 

0.17441 pom 
0.72360 ppm 

0.15816 pom 
1.03655 ppm 

0.1591::'· pom 
0.07707 ppm 

0. 34782 PI:Jfl' 

0.21818 ppm 

0. 3031 :_:, PPIT: 
0.296:59 ppm 

0.29437 pom 
1.37033 ppm 

<). 2~~::=.36 porn 
2.76900 ppm 

0. 36928 pO!T: 

0. 379"-'J.O ppm 

0.50900 pom 
0.65223 ppm 

0.41784 pom 
0. 52456 pprr: 

0. 384 79 pD;T 

1.01446 ppm 

0.38585 porn 
0. 5187::'• ppm 

0.48658 peom 
1.06647 ppm 

0. 17566 porr, 
1. 0233:'· peorn 

(; .164.:S5 pDrn 
0.06188 ppm 

0. 15940 pr:•fn 
0.16968 ppm 

0.17616 porr: 
0.25812 ppm 

C) .15/~li:· pDrn 

2.49466 ppm 

<) .. l 71.1 :.1 p Dn·: 

4.43618 ppm 

0 .. '+,1757 PDii· 

1. 10309 pi::'IT: 



SPL# 00089 

SPL# 00090 
SF'L# 00090 

SF'L# 00091 
SPL# 00091 

SPUl (i(H)92 
SF'L# 00092 

SPL# 00093 
SF'LH 00093 

SPL# 00094 
SF'L# 00094 

SPL*~ 00095 
SPL# 00095 

SPL# 00096 
SPL# 00096 

SF'L# 00097 
SPL# 00097 

SPL# 00098 
SPL# 00098 

SPL# 00099 
SPL# 00099 

3PL# 00100 
SPL# 00100 

SPL:I:i 00101 
SF'Lt-f c)(;1(;1 

SPL# a:)<)1')2 
SPL# 00102 

SPL# 00103 
SF'L# Cil)1()3 

SF'L# (;()1()4 
3F~L# (;(;1i).c~. 

SF'L*F <)()1<)~, 

SFL4* 0010:'· 

SF'L# 00106 
SFUf 00106 

SF'Uf. 00107 
sr:~L# (i<)1C~7 

SF'L:f:i 00108 
st=·:....# CiCJ1<)8 

SF'L:ff 001.09 
3FL:ff. 00109 

SF'LH 00110 
::?F'L-~:1 (;t).l1Ci 

13:47:15 

13:50:20 
13:55:20 

13:58:25 
14:03:25 

1Li:06:30 
14:11~30 

14·: 1L'~: 35 
1Li·:19:3::=· 

14·: 22:40 
14:27:Li·O 

14:30:45 
14: 3:.'·: <1·5 

14:38:50 
14:43:50 

14:L'~6:55 

14:51:55 

14:55:00 
15:00~00 

1:=t:t)8:()5 

15:11:10 

15: 2LJ·: 15 

15:27: 2() 
1 :~ ~ 32: 2(i 

15:35:25 

15:43:30 

15:59:~L"H) 

1t:..: 04: :~o 

16:07:4:'· 
16:12:LJ·5 

16~1~::5<) 

1t:.:: 2(>: 5(! 

16~23:55 

1t:.:28:55 

1. 6: ::::2 ~ <)C• 
1 c..: 37 ~ l)() 

TOC = 201.031 mV 

TIC = 69.8448 mV 
TOC = 127.588 mV 

TIC = 158.846 mV 
TOC = 211.513 mV 

TIC = 76.9215 mV 
TOC = 133.879 mV 

TIC = 160.771 mV 
TOC = 220.902 mV 

TIC = 25.0034 mV 
TOC = 570.071 mV 

TIC = 13.8747 mV 
TOC = 10.7538 mV 

TIC = 16.2781 mV 
TOC = 20.7139 mV 

TIC = 17.5819 mV 
TOC = 29.9304 mV 

TIC = 17.6097 mV 
TOC = 281.516 mV 

TIC = 19.4748 mV 
TOC = 498.411 mV 

TIC - 39.1631 mV 
TOC - 127.903 mV 

TIC - 67.6204 mV 
TOC - 214.589 mV 

TIC = 66.0199 mV 
TOC - 131.200 mV 

TIC - 148.737 mV 
TOC - 223.979 mV 

TIC = 39.4251 mV 
TOC - 152.681 mV 

TIC = 74.7602 mV 
TOC = 250.802 mV 

TIC = 23.5094 mV 
TOC - 561.228 mV 

TIC - 17.1931 mV 
TOC 7.83245 mV 

TIC -- ffi
1
V

1 

TOC - 31.4743 mV 

TIC - 8.83350 mV 
TOC - 46.9195 mV 

TIC 9.86996 mV 
TOC - 209.722 mV 

3.16792 Llg C 
5.78695 ug C 

7.20LJ70 ug C 
9. :.'8351 ug C 

3.48890 ug C 
6. 07228 LlQ C 

7.29203 ug C 
10.0194 uq C 

1.13407 ug C 
25. 8::;64 LlQ C 

0.62930 ug C 
0.48775 ug C 

0.73832 ug C 
0.93951 uq C 

0.79745 ug C 
1. 35754 Ltq C 

0.79871 ug C 
12.7686 ug C 

0.88331 ug C 

1. 77631 LIQ C 
5.80122 ug C 

3.06703 ug C 
9.73301 uq C 

2. 9944-4 ug C 
5. 9:i()// LtQ C 

6.74620 ug C 
10.1589 ua C 

1.78819 ug C 
6 .. 92=~11 LlQ C 

3.39086 uq C 
11. 37::.=•5 uq C 

1. (it,.~.31 L\g c 
25 . .:1554 uq C 

0.77982 ug C 
() .. 35~52~· u.g C 

0. <1·1796 ug C 
1. 427~57 L\0 c 

0.4006:'• ug C 
2.12811 ua C 

0. 4··'+ 7 66 uq C 
9.51226 uo c 

0. 62731 pcm 
1.14593 ppn 

1.42667 oDn 
1. 89970 ppn 

0.69087 pon 
1.2024·3 PPfT 

1 . 44397 p pn· 

1.98403 pprr 

0.22456 pJ:Jn 
5.12009 pprr 

0.124-61 PDiii 

0.09658 opm 

0.14620 pom 
0.18604 C!pm 

0.15791 pom 
0.26882 ppm 

0.15816 C.lDfTI 

2.52843 ppm 

0.174-91 pom 
4.47648 ppm 

0.35174· pom 
1.14876 ppm 

0.60733 oom 
1.92733 oprn 

0. 59295 pon: 
1. 17837 PC.Iffi 

1.33588 pom 
2.01167 oom 

\). 3~54()9 pp!L 
1.37131 pprn 

0.21115 001\i 

!:•.04067 ppm 

0.1 :'·1+42 po11. 
0.07034 ppm 

<). <)827'6 pon: 
0.28268 ppm 

0. C•7933 pon 
0.42140 PPW 

0. 0886..'1 PDI!: 

1. 88362 DDIT 



S"F'L:I:i· 0 0111 

SF'UI 00112 
SPL# 00112 

SF'UI 00113 
SPUJ: 00113 

SPL# 00114 
SPL# 00114 

SF'Uf: 00115 
SPL# 00115 

SPL# 00116 
SF'L# 00116 

SF'Uf: 00117 
SPL# 00117 

SPL# 00118 
SPUJ: 00118 

SF'L# 00119 
SPL# 00119 

SF'L# 00120 
SPL# 00120 

SPUJ: 00121 
SF'L# 00121 

. SF'L# 00122 
~,SF'L# (H)122 

SF'L# (H)123 
SPL# 00123 

SF'Ul: 00124 
SF'L# (H)124 

SPUJ: 00125 

SF'Ut CH)126 
SPUJ: C:<t:J126 

SF'L# (H)127 
SF'L:fi: (H)127 

SF'i_:li: CH)128 

SF'L# 00129 
SFU* 00129 

16:4::·:05 

16:4·8:10 
16:53:10 

16: ~·6 ~ 15 
17:01:15 

17:04:20 
17:09:20 

17:12:25 
17:17:25 

17:20:30 
17: 2'::·: 30 

17:28:35 
17:33:35 

17:36:40 
17:41:40 

17:44:45 
17:49: 4·5 

TOC = 485.228 mV 

TIC = 8.61561 mV 
TOC = 200.521 mV 

TIC = 10.0885 mV 
TOC = 406.311 mV 

TIC = 10.1158 mV 
TOC - 130.356 mV 

TIC = 17.5819 mV 
TOC = 364.758 mV 

TIC = 8.28897 mV 
TOC = 173.087 mV 

TIC - 9.73345 mV 
TOC - 313.894 mV 

TIC - 21.1236 mV 
TOC = 573.567 mV 

TIC = 26.7005 mV 
TDC - 11.6199 mV 

17:52:50 N.L. TIC = 1903.26 mV 
17:57:50 TOC - 316.224 mV 

18:00:55 N.L. TIC = 2053.47 mV 
18:05:55 TOC - 314.898 mV 

18:09:00 N.L. TIC - 1801.26 mV 
18:14:00 TOC 313.665 mV 

18:17:05 N.L. TIC = 1897.42 mV 
18:22:05 TOC - 313.894 rnV 

18:25:10 N.L. TIC = 1833.16 mV 
18:30:10 TOC - 341.302 mV 

18:33:15 N.L. TIC = 1772.17 mV 
18:38:15 TOC = 337.915 mV 

18: ~57!! 3(~ 
19: <)2: 3(j 

19:<)5:3~5 

1 9 : J (J : 3 :=, 

TIC - 30.8562 mV 
TOC - 122.159 mV 

TIC - 27.0690 mV 
TOC - 116.061 mV 

TIC = 33.8679 mV 
TOC = 8.74858 mV 

TIC - 27.2959 mV 
TOC- 7.58292 mV 

22.0083 uq C 

0.39077 ug C 
9.09496 ug C 

0.45757 ug C 
18.4289 ug C 

0.45881 ug C 
5.91251 uq C 

0.79745 LIQ C 
16.5442 ug C 

0.37595 ug C 
7.85062 uq C 

0.44147 ug C 
14.2371 ug C 

0.95809 ug C 
26.0150 uq C 

1.21104 ug C 
0. 52704 LlQ C 

86.3253 ug C 
14. 3LJ28 LlQ C 

93. 1385 LIQ C 
14.2827 ug C 

81.6990 ug C 
14.2268 LlQ C 

86. 060':'· ug C 
14.2371 ug C 

83 .1•l58 ug C 
1 ;::, • 4803 uq C 

80.3796 ug C 
15.3267 LtQ c 

1 . 399:1:::. r_tg c 
5. ::'••+073 ug C 

1.22776 ug C 
5.26411 ug C 

1. '53613 LlQ C 
0.39680 LIQ C 

1.23805 ug C 
0. 3'·l393 uq C 

4.:2.~t:iU/ Opt 

0.07738 oor 
1. 80098 ppr 

0. 09060 ow 
3. 64928 ppr 

C). <)9l)8 ~~ p Dfl 

1. 17079 ppr 

0.15791 !:•DO 

3.27607 opn 

0.07444· perrr 
1. 55458 J:•prr 

0.08742 r:•DfT 

2.81923 pprr 

0.18972 porr 
5.15149 ppm 

0. 23981 porr' 
0.10436 pprr 

17.091.J1 porr. 
2.84016 ppm 

18. 44:::;:3 ppn 
2. 82826 PPIT 

16.1780 POt! 

2.81719 ppm 

17. OLJ.17 POrT 

2. 81923 POrT 

16.•1·64':'• DDiL 

3. 06:':'.41 opm 

0.2771::::-. porr 
1.09717 pprr 

(). 2Li-2:12 PDJT 

1. (ilt240 OprT 

0.30,~18 PDIT 

0. 078:'·7 opn 

0.2<'+515 pon 
0. 06810 porr 
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Revised 12 September 1995 

GENERAL COMMENTS ON TRITIUM RESULTS copy 
Tritium Scale <New) 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576\ year·1 • In this scale, 
1 TU is 7. 088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65\ year·1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F- 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02\ between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Very low tritium yalues 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II. 8, in the "Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling". Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency_ is equivalent to 1.00 cpm per 2 TU. The background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 

References 

. Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
tritiated-water standards and their use, Int. J. Appl. Rad!at. Isot., 33, 383-
386, 1982. 

Taylor, C.B., and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radiat. Isot., 33, 377-382, 1982. 



Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5005 
Recvd 97/10/21 Contact: J. Valdez 505/665-9968 
Job# 1008 Env. Sci. & Waste Tech. 665-9U8(F) 
Final 97/11/18 CTS·-7 I Los Alamos, NM 87545 

CUst LABEL INFO JOB.SX REFDATE QUANT ELYS TU eTU 

LANL- 04LA-97-0480 1008.01 971006 500 229 108.7 3.6 



ID: DEC 01'97 14:26 No.002 P.02 

Tuesday, October 28, 1997 

,-.Los Alamos 
.ATIONAL LABORATORY A f6_ REQUEST NUMBER: 3807R 

'"ENofEISTYPE: RAD 

ATTN: H. Gote Ostlund 

UOM TRITIUM LABORATORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated; 

SHIP DATE: 10/20197 

REPORT DUE: 10/28197 

TURN AROUND REQ'D: 5 day 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 3807R 

Per Agreement Numbor: PO 256BA 

Project Cost Code: MA426S600030 

COMMENTS: LA -1049, AP: PO# G5005. AMENDED: CORRECTION ON REPORT DUE DATE. JV 
10/28/97 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

LH3 

Signature. 

CONT 
ID 

04LA-97 -0480 09 w 

DATE 
SAMPLED 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3807R Page 1 

·'-........ 



Monday, October 20, 1997 

Los Alamos 
NATIONAL I~ABORATOR\' 

A TIN: H. Gote Ostlund 

ID: 

UOM TRITIUM LABORATORY 

4600 RICKENBACKER CSWY. 

MIAMI, Fl 33149·1098 

Please analyze the enclosed samples 
according to the schedule Indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 10/10/97 

TURN AROUND REQ'D: 1 day 

RAD SCREENING: Yos, Received 

COMMENTS: LA -1049, AP; PO tl GSOOS 

LANL ER SMO CONTACT· 

ANALYSIS 
ORDER CODE 

LH3 

Slgnatufi · 

CONT 
10 

04LA·97 -Q480 09 w 

DEC 01'97 14:26 No.002 P.03 

REQUEST NUMBER: 3807R 

ANALYSIS lYPE: RAO 

These samples are on: 

LANL Request Number: 3807R 

Per Agrecmont Number: PO 256BA 

P10ject Cost Code: MA4255600030 

DATE 
SAMPLED 

10/6/97 

COMMENTS 

Final Page of REQUEST NUMBER 3807R Page 1 



OATA ENTERED vr_ 
Tuesday, October 21, 1997 . 11 0 3 q 7 REQUEST NUMBER: 3818R 

ANALYSIS TYPE: RAD 

Los Alamos AMENDED NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 11/11/97 

TURN AROUND REQ'D: 15 day 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 3818R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; SAMPLE TO BE SHIPPED YO TELEDYNE. AMENDED: CORRECTION 
ON REPORT DUE DATE, JV 10/21/97 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

CONT 
ID 

04LA-97 -0483 07 

DATE 
SAMPLED 

w 10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3818R Page 1 



Monday, October 20, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3818R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3818R 

Per Agreement Number: 7791 L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; SAMPLE TO BE SHIPPED YO TELEDYNE 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

H3 

Signature: 

CONT 
ID 

04LA-97-0483 07 w 

DATE 
SAMPLED 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3818R Page 1 



t:\!a RECRA 
ll._U LabNet 

,- a division of Recra Environmental, Inc_ 

"' Virtual Laboratories Everywhere 

Mr. John Miglio 
Los Alamos National Laboratory 
TA-3, Building 271 
DP. 01U MS-H865 
Los Alamos, NM 87 545 

Ref: Subcontract No. 7791L0014-8M 
Data Package for RFW Batch 9710L884 
LANL Request No. 3818R 

Dear Mr. Miglio: 

18 November 1997 

Enclosed please find the data package for 1 water sample received 21 October 1997 for 
LANL Request #3818R. This sample was forwarded to Teledyne and analyzed for tritium 
on a 5 day turnaround. The results were faxed 30 October. 

Please do not hesitate to contact me at (610) 280-3000 with any question you may have 
regarding either the hard copy or electronic report. 

Very truly yours, 

Recra LabNet Philadelphia 

1}(1 ,.~ ' \ /<... (' ~ ...... -·"----
' ..... t}f,A--t'- c y . j 
Jhdith L~ Stone 

\./ 
Senior Project Manager 

Enclosure: 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610)-280-3000 • Fax (610) 280-3041 



..,...TELEDYNE 
BROWN ENGINEERING 
Environmental Services 

WESTON/LOS ALAMOS NL PROJECT 

Case Narrative/Cover Sheet for Reports of Analysis 
and Lab Data 

Date 11-10-97 

TI #'s 660617 

50 VAN BUREN AVENUE 

PO. BOX 1235 

WESTWOOD. NEW JERSEY 07675-1235 

(201) 664-7070 FAX (201) 664·5586 

' ' . 1 
./~(._ '-

WO# 4-5927 Contains one water for low level tritium analysis, received 
10/22/97 in good condition. 

Comments: 

There were no unusual occurrences with the analysis of this sample. 

Contents: Procedure #'s 

Reports of Analysis 
Tritium PR0-052-35 
C-0-C 
Other 

Bench& 
Work Sheet 

Pyes 

1 
2 
4 

TIQA Spike Activity (pCi/ll for TI # 60444 

Calibration, 
Background 

& Source Checks 

13 

\ ~~I .-::j !q- i 

\ I 

Nuclide Introduced Acceptable Ranee 

1000- 1900 

Measured Ofo Recovery 

H-3 1400 ± 400 1350 ± 220 96 

"I cenify that this data package is in com i1 the tenns and conditions of the contract, both technically and for completeness, for other than the conditions 
detailed above. Release of the data co ·s hard y data package has been authorized by the laboratory manager or his designee. as verified by the 
following signature." A. J. Hogan_-hi'-/-S#~~~~;.,:::::::~ 



TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES 

REPORT OF ANALYSIS RUN DATE 11/06/97 

JUDY STONE 
REtRA ENVIRONMENTAL INC 
208 WELSH POOL ROAD 

WORK ORDER NUMBER 

4-5927 

LIONVILLE PA 19341-1333 

Ll CUI OS 

COLLECTION-DATE 
STA START STOP 

CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE PAGE 

LL-2293-flt HOD 1 10/22197 10/28/97 

MID-C:OUNT 
ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS 

TELEDYNE 
SAMPLE 
NUMbER 

CUSTOMER'S 
IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PCI/LITERI U/H o DATE TIHE ASH-WGHT-% o LAB. 

60617 001-04LA-97-0483 07 10/16 H-3 L.T. 1. E 02 10/29 5 

LAST PAGE OF REPORT ;,.JJ~ 
APPROVED BY J. GUENTHER 11/06/97 

SEND 1 COPIES TO RE081S JUDY STONE 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4- GECLJI GAHMA SPEC LAB. 5 - TRITIUH GAS/L.S. LAB. b - ALPHA SPEC LAB. 

1 

-:'~ 



Customer }2 e C A Q < 

Analyst J 13 
Preparation Date 1 v · "L-1 · <1 7 

Distilled 'I X:? 

. 

Mid Count 
nNo Type (MM/DD HHMM) N 

f, 0~ /l L IV\"2·8\IIl ?b-D 

Second at: Result 

lao& II L IV\'Z-c,\tt1 )2--'2-

Secondar:J Result 

TPIJ 
Second~ Result 

/;tJflll L ltJ )-z. o1 lc;, 5J.-J. 

Second~ Result 

Second~ Result 

Second~ Result 

Seconda11 Result 

SeondaJY Result 

Second~ Result 

Result Units et [L 
Code A 
IWL-39d -

j 
ed 07/05/84 Rev. 12/04/91 

)~ v b \1, - ).<,.,...-::, v I-t s 

TRITIUM BY DIRECT COUNT 
LIQUID SCINTILLATION 

WIDI SECONDARY RESULT 

MuJ ~IA.""'Pic.- Y>o-t 

At VLS Bkg. Y[g:S 
min ml cpm Eff. gmwet gmdry 

J;n; I o · P I· -z._. 5 l).tJq 

) /) /) IV·b l· 2---5 . 0 '1 

L-

4vv 10·/J l-"2-5 &?·~ 

--

£3~-t-vLd rob-q{i.., Calc. by 

(J]M_ Checked by 

J 

Counter 2 S 5 D 
Disk. ______ _ 

I 
-e v1 + -t' ~-Pel 
lOmlH20 

RS/SW 
gm/allq 

L.....-.----

SP~ 
50 

Result 

LT. J. £. -rop2.. 

2.. t :- S.o eo 1 

-

Date 1 ° . L-q · 017 

Date lo · -z. q 

j 

:r:> 



Customer /I 11 A 
Analyst j 13 
Preparation Date ' JJ • ? P · ct 7 

Distilled -----------------

Mid Count 
TI No ~e (MM/DD HHMM) 

o O'i 4 I ~ (,V/J 1ol?1 )q 1 

SecondafJ Re~ Lilt 

4Z. 1 '11 ) q 1 
Scconc:!'!!; Res lilt 

Lj :7 ll),lq, 

SecondafJ Res ~It 

t.t4 ,II 1\),)ql 

SecondafJ Result 

Seconda.-; Result 

Secondar] Result 

Second a I') Result 

Seonda_ry ~suit 

Seconda.-; Result 

Result Units P(i lL 
> 

Code A 

1Wl-39d Issued 07/05/84 Rev. 12/04/91 
' 

" 

N 

2-t)'Z.. 

1 tro 

~z._i{ 

3"1 

TRITIUM BY DIRECT COUNT 

LIQUID SCINTILLATION 

WITH SECONDARY RESULT 

At VLS Bkg. yr(J'" s 
min ml cpm Eff. gmwet gmdry 

) JJb J . /) Lf·b? D·l D 

)Vl) I o. P o.qg o.o~ 

/lfl) I · iJ Y·O~ 0· I D 

116 '" . ~ V·t1S D · /J 1 

Calc. by nz 

Counter 2-- "2. ::> o · "'1... s ~ o 
Disk,__ _____ _ 

IOmiH20 

RS/SW 
gm/allq 

h"l 

Result 

.LT. ~.2' ~ 
-5.45" :t.:l.~ u-

Q. :>.3\ E'4-re 

'tCU3 
as 

,,:)._.... 

-o, c:J.\0 ± 14. l'i ~ 
1. oo -:t o.~ E" 
.a-. Lf .2..1 'c~ 

'-~' t O.:l:> [' 

Ol/ 

~3 
D~ 

IT. ::>.~tE"~ '+OV::V 

.,.~ 

Date \\ \3)g7 
Checked by S) )~ Date . 1 1 ) t-t 



~TEL.EDVNE 
ISOTOPES 

INVENTORY OF CERTIFIED STANDARD 

NUCLIDE: 

PURCHASED f'ROM: 

CERTIFICATE NUMBER: <j?tn j~ ~-)~\ OAT!: 

PURCHASE ORDER NO: .. S~§',;c.;~::;.;()-..t., _____ _ DATI: 

OAT! OtSPOSlTtON 

-~'''m 1 o aJ ;ou.,o.6 ., ,_ ,.1 
COMMENTS 

, O·OXlli=Ja-o _ ~-(' .:>c-o~"'- lo" o~).~ ~ 
t 0 a-.1_ f.lt D J'l lu.rt/" .t.J ' , I 

I "-~o t t 1~ --a ,__, vt v p_ 
() ~1.1~1 

• 

.. 
... 

.. 

·-

-··· . 

CERTIFICATE A'l"l'AaiED 

-

·-
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.. 
.1~B~M~•~r~•~z~~0~2~•3 .. e ____________________ ~~------------------------------~~~«~-
Pratacal ••1B H3 10.0ML GXR QUENCH Us~r PACrARD 

Tiu: 30.00 
D1t1 ftode: Count St1nd1rds 
Bid.ground Subtr1ct: None 

Nuclide: H3~710ftL 

L~ UL . LCR 2S% BKS 
~~~icn A: 0.0 - 18.6 0 0.5 0.00 

Quench Indic1tor: tSIE/AEC 
Ext Std Terainitor: Count 

"-3 NISi 4926 D - 131; ULTiftA SOLD IR 
Lo' LE~tl Count ftode On 

S# TIME CPMA SIS 
1 30.0(: 6(l.l. 33 7.358 
2 3(l .l)() 477.57 6.948 - 3(~. (><) 460.70 6.828 ·-· 
~ 3:). f)(• 409.20 6.632 
c: 
'-' 30.00 272.63 5.932 
6 30.00 264.90 5.732 
7 30.00 148.90 5.125 
8 30.00 81.37 4.758 
9 30.(1(1 45.97 4.576 

10 30.00 22. (J7 4.332 

tSIE 
238.25 
208.98 
201.25 
193.41 
139.73 
122.36 
82.439 
60.156 
46.042 
30.810 

FLAG 

~f 

• 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 



.. 
62 .. 1-&;JM~a'-Lr_;;z9..c.Z_..,.l..a!!£.J;._.!!I!.IIl~-------------------------..r:..F'!ULP $$;'_ _ 

Dc>.ta. Mode: D>-'M 
QIP Type~ ~SIE/AEC 

.... ... ·. 
E 
{ 
-r 

I 

j 

.. ~-I i .. 
·"" ...... 

I _ .. ~ _ .. .}'· 
0 tSJ:E 

tSIE i.Eff 
238.25 18.27 
208.98 14.34 
2(,1..25 13.84 
193 .. 4~- 12.22 
139.73 7.76 
122.36 7.26 
82.44 3.77 
60.!6 1.92 
1!-6. 04 0.98 
30.81 0.40 

I ,• 
/ 

-~/ 
/ 

............ ··' 

I 
.24e 
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'4 

21 Mar !7 1Bt41 
Protocol 4h14 3H 10.0ML GOLD 
.. ~~~u_~~~a---------~------~----~~-----------------------------------Pa~_!~--

U&er l PACKARD :: 

TiH: 100.00 
Dlh !lode: DPII Nuclide: H361011L97 Quench Set: n3971011L 
Bickground Subtrict: None 

LL UL LCR 251 BK& 
Regi~ A: 2.0 - 10.4 0 0.5 o.oo 
Region 8: 18.6 - 156 0 o.o o.oo 
Region C: 1.5 - 10.4 0 o.o o.oo 

Gue:,ch I:~dicitor: tSIE/1\EC 
ext Std Teralnitor: Count 

~~•inescence Correction Cn 
Heterogeneity llonitor On 
Low Level Count llade On 

S# TIME CPMA CPMB DPM1 tSIE EFFA 
1 100.00 468.08 13.11 2585.18 238.76 0.18 
2 100.00 367.15 12.73 2582.10 209.49 (J.14 
3 100.00 352.70 11.81 2612.54 200.70 0.14 
4 100.00 310.64 12.06 2639.23 191.35 0.12 
5 100.00 201.89 11.95 2623.75 1.41. 76 0.08 
6 100.00 182.20 14.26 2~·48. 79 122.29 0.07 
7 1oo.oo· 98.03 13.36 2682.72 82.023 0.04 
8 100.00 47.04 11.75 2592.06 59.544 0.02 
9 100.00 25.73 9.51 2711.22 46.103 0.01 

10 100.00 10.19 9.89 2627.50 31.148 o.oo 

"""'·· 

9 



... 
Ob Oc:t q7 19:10 IPA TABLES Paoe •• + 

14~ ;;FFI~IE;N!;V: 
Valy~ Qa~e Time 
q5.49 :so Apr q7 10:54 

/" q5.9q 01 May 97 10:35 

""" q5.55 02 May q7 17:24 
q6.11 05 May 97 13:24 
q5.64 oq May 97 02:43 
q5.71 12 May 97 1~:43 

95.42 13 May 97 12:21 
95.55 14 May 97 13:15 
95.77 19 May 97 09:49 
qs.94 22 May 97 01:32 
95.13 22 May 97 17:16 
95.53 29 May 97 05:11 
95.79 29 May 97 09:52 
96.01 :so May 97 07:39 
96.31 31 May 97 09:02 
95.39 01 Jun 97 09:13 
95.96 03 Jun 97 11:46 
95.90 OS Jun 97 10:26 
95.76 06 Jun 97 05:19 
96.19 07 Jun 97 07:33 
95.41 10 Jun 97 06:30 
95.59 11 Jun 97 19:23 
96.41 " 12 Jun 97 20:57 
96.17 16 Jun 97 00:12 
95.71 17 Jun 97 11:40 
95.58 19 Jun 97 20:53 
95.42 23 Jun 97 02:15 
95.67 25 Jun 97 03:40 
95.69 26 Jun 97 04:30 
95.67 27 Jun 97 13:33 
96.:2 29 Jun 97 00:03 
95.69 01 Jul 97 02:22 
95.44 04 Jul 97 02:00 
95.66 08 Jul 97 13:21 
95.60 10 Jul 97 03:39 
96.01 12 Jul 97 21:49 
96.03 14 Jul 97 19:03 
95.81 19 Jul 97 06:00 
95.93 24 Jul 97 06:02 
95.46 25 Jul 97 00:03 
95.03 29 Jul 97 14:50 
95.46 30 Jul 97 03:53 
95.84 31 Jul 97 06:08 
95.81 01 Au; 97 06:42 
95.20 04 Aug 97 16:49 
96.05 06 Au; 97 0~:24 
96.03 06 Au; 97 14:53 
95.59 08 Aug 97 01:40 
95.98 09 Aug 97 20:44 
95.41 18 Aug 97 06:17 
95.81 20 Au; 97 18:21 
95.99 22 Aug 97 17:06 
96.01 24 Aug 97 15:49 ,, 96.04 27 Aug 97 04:00 
96.04 28 Aug 97 22:00 

10 



06 Oc:t 'T7 19:10 IPA TABLES ~age -~ 
C?5.C?3 01 Sep C?7 13:17 
95.54 03 Sep 97 10:06 
C?5.72 05 Sep 97 08:24 
C?6.06 08 Sep 97. 20:08 
95.46 13 Sep 'T7 21:03 
95.51 16 Sep 'T7 O'T:33 
95.79 18 Sep 'T7 11:11 
'T5.54 23 Sep 'T7 04:42 
'T6.04 26 Sep 'T7 10:07 
95.82 29 Sep 'T7 12:48 
96.30 01 Oc:t 'T7 09:1 :s 
95.54 03 Oc:t 'T7 15:3'T 
95.71 06 Oc:t 'T7 16:01 
95.65 26 Feb 97 22:00 
'TS.SS 27 Feb 'T7 17:55 
95.13 04 Mar 'T7 01:04 
95.75 OS Mar 'T7 01:47 
95.91 07 Mar 'T7 17:45 
95.51 09 Mar 'T7 11:44 
95.56 11 Mar 'T7 17:19 
95.58 12 Mar 'T7 21:59 
95 .. 94 14 Mar 'T7 11:3'T 
95.69 18 Mar 'T7 01:04 
96.26 19 Mar 97 02:26 
95.71 21 Mar 97 05:46 
95.41 21 Mar 97 1:5:57 
95.96 24 Mar 97 19:35 
95.69 25 Mar 97 23:23 
95.92 27 Mar 97 00:42 
96.01 28 Mar 97 03:24 
95.76 28 Mar 97 23:25 
95.92 31 Mar 97 22:58 
95.59 02 Apr 97 21:09 
95.30 03 Apr 97 22:59 
95.62 04 Apr 97 20:57 
96.10 07 Apr 97 16:49 
95.86 09 Apr 97 05:08 
C?S.93 10 Apr 97 08:33 
96.00 12 Apr 97 09:47 
95.68 17 Apr 97 10:34 
95.96 19 Apr 97 04:41 
96.00 22 Apr 97 17:06 
96.10 24 Apr 97 08:10 
96.31 27 Apr 97 13:26 
95.76 29 Apr 97 08:24 

95.76 Mean 
0.276 so 

100 • of points 

11 



~Oa4_w0ae~t~!~Z--~1~B~a~1~3'-------~I•P•A~C~H~A~B~Iu&L---------------------------------~P~a~~~J __ _ 

Pa~ameter: 14C EFFICIENCY 
To-:al P~in~s:lOO Valid Pcints,lOO Mean: 95.76 SO: 

I~ :i /fi ~~ 'fj flu r-··i {]Yri ll A ~ r u'-1 ~ ~-·· .1-=r ~ r-. 
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06 Q;t 'PZ 1811~ IPA TABLES F'age 4!J_ 

3~ EFFIC!ENCY: 
Value l;2Co.te T;j,mE 
65. 1s· . 01 May 97 10:37 
6=·· 25 02 May 97 17:26 
65.19 .05 May 97 13:25 
65.43 09 May 97 02:44 
65.28 12 May 97 15:44 
65.01 13 May 97 12:23 
65.03 14 May 97 13:16 
6~.41 18 May 97 09:50 
6~·. (:6 ...... May 97 01:33 "' .. 
65.57 2~ May 97 17:18 
65.20 28 May 97 05:13 
6~.25 2S' May 97 0<;':54 
·= ,..,..., 
0.• • .:....::. 30 May 97 07:40. 
6'5.::9 ..... MCo.y 97 08:03 ..:.·~ 

64.98 01 Jun 97 09:14 
65.03 03 Jun 97 11:47 
65.31 05 Jun 97 10:27 
6::.46 06 Jun 97 05:'21 

. '65.40 07 Jul"' 97 07:34 
6 ~ •. .a.9 10 Jun 97 06:32 
65.57 11 Jun 97 19:24 
65.29 12 Jun 97 20:58 
6~1 • 34 16 Jun 91 00:13 
65.1:! 17 Jun 97 11:41 
65.44 19 Jun 91 20:55 
.~4 .92 ..,..,.. 

.;. . .;) Jun 91 02:16 
65.37 25 Jun 97 03:41 
65.23 26 Jun 97 04:31 
65 . .1.1 27 Jun 97 13:34 
6~·- 26 29 Jun 97 00:04 
64.93 01 Jul 97 02:24 
6~.10 04 Jul 97 02:01 
6~ .• (>2 08 Jul 97 13:23 
65.51 10 Jul 97 03:40 
65.30 12 Jul 97 21:49 
65.33 14 Jul 97 19:04 
64.96 19 Jul 97 (16:01 
'= ~-0 _, •. _;.':) 24 Jul 97 06:03 
6~·. !.2 25 Jul 97 00:04 
6:·.03 29 Jul 91 14:51 
65.14 30 Jul 97 03:54 
65.40 31 Jul 97 06:09 
65.04 01 Aug 97 06:43 
6~5. 20 04 Aug 97 16:50 
65.26 06 Aug 97 05.:.26 
65.07 06 Au~ 97 14:54 
64.99 08 Aug 97 01:42 
65.25 09 Aug 97 20:45 
65.25 18 Aug 97 06:18 
65.08 20 Aug 97 18:23 
65.39 22 Aug 97 17:07 
64.99 2.ll Aug 97 15:50 
64.87 27 Aug 97 04:02 
65.00 28 Aug 97 22:02 
65.22 01 Sep 97 13:18 

13 



06 Oct 97 18;15 

6!\.00 
64.82 
65.14 
65.09 
65.1)9 
65.17 
65.03 
65.12 
64.60 
6~.13 

64.8::: 
64.92 
65.28 

65.33 
6~·. 35 
6L.c34 
6::;. :)9 
65.39 
6~·. 04 
o=l· 44 
65.22 
65.:4 
6~. 76 
65.35 
6:~ .. ::!5 
65. C3 
~:.51 

~:::-... :: 
t .• c. 

.; .·.,.... 
'~- . · .•. ·:: 

, .. , r··-c .. :-. ~i 

J. t. -~· ....; ~· . .;,.7 

~=·· :2 
~5.52 

6"2·. 61 
65.:4 

!C)C) 

03 Sep 97 
05 Sep 97 
08 Sep 97 
:3 Sep 97 
16 Sep 97 
:.8 Sep 97 
23 Sep 97 
26 Sep 97 
29 Sep 97 
01 Oct 97 
03 Oc:t 97 
:)6 Oc:t 97 
26 Feb 97 
27 Feb 97 
04 Mar 97 
C5 Mar 97 
07 Mar 97 
09 Mar 97 
11 Mar 97 
12 Mar 97 
1.4 Mar 97 
19 Mar 97 
19 Mar 97 
::!. Mar 97 
::1 Ma:-- 97 
~~ Mar 97 
25 Mar 97 
:!7 Mar 97 
2S Mar 97 
28 !'1a~ 97 

•::: ;,~~- 97 
::· . .;;. A;::r 97 
:·7 A;:,- 97 
_, A;::r 77 

.! . .':l Apr 97 
• .., A;::~r 97 
17 A;:::!r 97 
.:9 Apr 97 
22 Apr 97 
24 Apr 97 
27 Apr 97 
29 Apr 97 
30 Apr 97 

Mean 
SD 
# of points 

IPA TABLES 

10:07 
08:25 
20:10 
21:04 
09::::5 
11:12 
04:43 
10108 
12:49 
08:16 
15: 4(1 
16:02 
22:02 
17:57 
01:05 
01:48 
17:47 
11:45 
17:19 
21:59 
11: '40 
01:05 

05:47 
15:58 
19:36 
23:24 
00:44 
03:26 
23:26 

21: (19 

1l:: 50 
05:09 
08:34 
09:48 
10:36 
04:42 
17:07 
08:11 
13:27 
08:26 
10:55 

Page tt2 
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06 Oct 97 19116 IPA CHARTS 

Parameter: 3H E=FICIENCV 
Total F'oii,ts:10fl Va!id F'oi<~ts:100 Mean: 

::::~:; , (j illTI iii'Fi Olt"11!Jii l !A~ r llr-·t ~ .~·-
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65.19 SD: ,. ' . ~ .... 
1
._.,.- ,r-.u 9 
. . . I . . 

.-.-,-·-· -
• 1 • 1 0: S . :=: 03 t 

I 

I 
I 

. I '=" .s . ::::·;,;- s E 
. : . 
0 •• • • 

: .·: =·. 

• 

~ 
~ ., . .. 

.. .. . . .. . 
• • • 

. 64. -:;•876 
• + . ::: :" 

• 
+ ::;;. 

64.7836 

.I 64.5796 



~YNE ISOTOPES 
~ ••cce•cv•• 

•••tll!T••r >}l.;p+. 1117 s.a,aac actatiUatloa Coaatere·:lS:>o 

coatrol Umlta: lalaltlma told D •··•· cpa: I al tllUaa aold D •··•· cpa: 10 •I 
altt•••••• u o.a-a. cpa 

~ ilW_ 

• I W 

" 1oo I tw 1·'17 //.lb tJR 

l 

) • I~ 

_10 ;)../)[) f • I 5 YB 
11 /IJ{) l .. ~ CJ ) . l, 
13 

15 

16 ~vi 

17 

fl"~-"J,Jl 
m uUD J ·Of~ .. 

I. :J.D 

1·11'-f-

31 

c ....... ,c ...... .. 

···•···• .,. Q:lY4u:;z' 
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li4CifpZICt17Kp 
z.a,.ac aeaa&Ulatloa c ••• t •r e ::r;;:;:p 

CoaboiiJmUa: 1 al .Ztlaa fOld D •··•· cpa: I ai.SUaa fold D S.•l. cpa: 10 al 
.Ztlma fold D o.a-1. cpa 

12 1/rm !t-'-~ lb~ 
t3 ' tJD /) q 1/ /Dl!n 

_16 :Jool".J~O 1.10 '·''-' l~ 
11 I /7l) I) • H 'lJJr.. 

19 

~ ltPJ']uO 1.~1 1.2.\1 

'lQ I'Jbt~lz.cr; •1.2.'-1 o.J7 
~ I V0 f.lc.i lllYr\ 
31 '1oO /.1'3 

c ....... ,c, •••••. -----t-r;~--,.~~------~--
........ •r• ;.bk'lLLZ DUet /(· 3-C1'7 
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,--- . ---------- ~~------ --- RECRA 
f H CHI\ I .ti1NI'I I l·,r c )I dv 

-- Custody Transfer Record/Lab Work Request c; 7 ;0 {_ :~1Y ~ 
_ t .. A N~ ::_A e nr.=t~ 3fi 1 ~ li Refrigerator H I 

Client ~--

Est. Final Proj. Sampling Date _ __ _ _ _ _ __ Uflypr> Contiliner 
L1qui<1 

Solrd 
Project# _D_A_7_lj Lf_-D(;,_Lf -DO 1 - 7 7 7 7 \:10 1------

L1quid 

Project Contact/Phone # __ _ 
Voltune 

Solid 

RECRA Project Manager _ I. S · __ Prrserv:Jiives 

ac §fJ C'"~-- Del _ C_!d? TAT s- l)fi y ORGANIC 
ANALYSES _ ______.. ..,1--tf-ml 

I~ .• 'J.J ~c.,- 7 Date Due /6 _J~;. J Date Rec'd RHlUE-'>TEO c1 i z r illUI 
Account# /.-./1;0 L - LJ,r)l - m 1 o n_ !. 

MATRIX 
Matr;x 

CODES: oc T I ' 
Lab Client 10/0es.:ription Chosen Matrix 

Oat<> Time I I I 
S· Soil 10 (.I) CollectNI Colll'cled ' i ' 
SE - Sed1ment ! I 
SO- Solid MS MSO 
SL • Sludge 

001 ltJ 'tUl-97-tJLitt3 W- Water 67 lv d-·llrfr? -
0- Oil 
A. Arr 
OS· Drum 

Solids 
OL- Drum 

Liquids 
L- EPITCLP 

Leachate 
WI- Wipe 
X- OthPr 
F- F1sh 

FIELD PERSONNEL: COMPLETE ONL V SHADED AREAS _j OATF/RFVISIONS 

Aec 1o ~f"cial Instructions: 
--;-~ I Nf) MMiil 

f\.<)j(}- (1 
'-/ CN T /;drc) _·:-:> AiJrc'H Stt/3/.30? lu 

/)iJJ5~ C(/V11/ 

I 

5: J t<: -- I. 

Relinquished Received 
Dale Time 

Relinquished Received 
Date Time 

by by by by 

Ft?IJI--'A ~ ~doJiJ 
1----

it.X.v 
--~·· • • -( l: tHI\:ill I'." I~ J,. 

REWR~ITEN 

3 
IJf'J 

l)d} 

- INORG 

2 ? 
cu 

<ll Qi z 
I 2 u 

J RECRA LabNet Use Only J 
! I I 
~ I 

! ~ ....... 

v v 

RECRA LabNet Use Only 

cnc Tap" was Teu-D rrrt!. S;Jm~IP.s WPr~ 
t) ShippPd - (II 1 I I'IP,;pnl vn OrriPr 

4117 99ee 364~"rkaq0or N 

?) Arnn1Pnl or~ 
:l) RPCPI~l Cioorl 
Cnnrlrtror Y nr N 

4) Lilhr>ls lnrllcCJIP 

I )lc,f l(lfldfli'IP•, HI'IWPPil 

f'ropr>rly ~IVPd 
Y.Jor N 

~~;unpiP· I ,Jill("; ilfld ~) Fl~Cf>tVfld Wtltllll 

COC ll"""'I'J Y 111~ Holrlrr1q TG). 
NOll<; y or N 

!) !Jnbrt; on OuiPI 
Pilr.k<rq or N 

3) f'rP,;r>nl on Sam[liP 

~or N 

4) Unbr(lkPn on 
Sample (f;or N 

CO\. Rpr.orrl f'rpsent 

Uron S;,0 Apr. t 
y " N 

f'<HJf> 
. ,~ I 
( of 

00 .,..... 



WESTON® OFF-LOAD I SUBCONTRACT FORM (side 1) 

Client Name: 

Lab~ro ct Manager: 
Oat ec' Expected: 
(circle 

Date ol RIW# 
Collection 

q7\1.JL~8~ . I~ flo/~? 

'J710 L ~&{ JO/Ioo/1l 

LP.kiL ~3.?13 ~~-~~~ 
I 

7:,d~ s ~:15+ 
I -7 

Quua. Matrix p.,...,.,., Due 
Date 

I kl~ . ./.t. 
t\ '1:\"3 '\..''/dtr 

~ {J:s, .. ~·l4l .~J 
.... 

~ tl ~) 
;1... s ~l ~ "''Y.)..l 

-

Hazard/Safety: /fBStNojUnknown = ~ High Hazard HI 
(please circle ancNndicate) ~ 

RFW 21-21-00. ,.d-11/94 

r-~ 

Today's Date: JIJ /c:J , t1 7 

Total No. Samples in Shipment: 3 
Work Order II: OJ.. 1 '{'1.( -o& '{ -vo 1 

. 
Unit ac Detect. Analyle Hold nme Method 
Coal Requited Del. 

Umlts Usl s.mplefExl. Rei. 

fP'\., f.J."- ~ 
()A- j.,-_ ... H? ( ..lA ~ -J.kc ~ raj.. 1r-.(_1J.ilAJ_ 

t-1~ a./1" Of ".114 k. ,..... 

l\ l\ l\. I\ \\. "' "' 

Other __________________ _ 

~aboratory Sign-Off: ~'-'.... ... - __ 

Date: ~ I v ) ~ 1 J~ri!J . 

m 
,..-4 



Monday,Cklober20, 1997 

r LosAiamos 
CHAIN OF CUSTODY DOCUIENT NUEER: 3818RC 

\, NATIONAL LABORATORY 

ATTN: Judy Stone 
WESTON 
208 WELSH POOL ROAD 
LIONVILLE. PA 19341-1 2 2 5 

SAMPLE CONT 
10 10 

04LA-97-0483 07 

CONTAINER 
DESCRIPTION 

500 ml poly 

ANALYSIS 
ORDER CODE 

H3 

REQUEST NUMBER: SI11R 

ANALYSIS lYPE: RAD 

Alii ..... eiCHAIIOic:tmODYDOCIEifFOR IIIEQUHr- _,. Page I 

11me 

/0-204:(, l.;i·/0 

~~ J(X:x:_; 

"'N _____________ ---

21 



Monday, October 20, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/20/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 5 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3818R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 3818R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; SAMPLE TO BE SHIPPED YO TELEDYNE 

LANL ER SMO CONTACT 'lene Valdez 

Signature: ---:-4""<; l 1 J ( c 

ANALYSIS ANAL YTE(S) ) SAMPlE 
ORDER CODE _, ID 

MS H865 5056659968 

c 1 u] c~ 
CONT SAMPLE V DATE COMMENTS 

ID MATRIX SAMPLED 

H3 04LA-97 -0483 07 w 10/16/97 

Final Page of REQUEST NUMBER 3818R Page 1 
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Thursday. Octobe: ,997 

Los Alamo 
NATIONAL LABOh TORY 

REQUEST NUMBER: 3844R 

ANALYSIS TYPE: RAD 

ATTN: JudySto· ~ ~7 -10-14 3 
wesrr· 
208 WE. ~H POOL ROAD 

LIONVfi...-E, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 3844R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049 , AP; PLEASE SHIP SAMPLE TO TELEDYNE. 

LANL ER SMO CONTAC 

Signatu 

ANALYSIS 
ORDER CODE 

H3 

CONT 
ID 

04LA-97 -0486 06 w 

DATE 
SAMPLED 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3844R Page 1 

00005 



TNU-OR-6856 

November 24, 1997 

JohnMiglio 
Los Alamos National Laboratory 
TA-3, Building 271, DPOIU 
MS-H865 
Los Alamos, NM 87545 

SAMPLE RECEIPT 

CASE NARRATIVE 
Work Order #97-10143-0R 

LANL Request # 3844R 

Thermo NU tech 
601 Scarboro Road 

Oak Ridge, TN 37830 

(423) 481-0683 

FAX (423) 483-4621 

FAX (423) 481-0121 

This work order contains one water sample received 10/29/97. This sample was analyzed for 
Trutium. 

CLIENT ID 

04LA-97-0486 

LAB ID 

97-10143-04 

The file name for this sample is 3844Rl.TXT. 

,,., ANALYTICAL METHODS 

Tritium was performed by beta liquid scintillation using EPA Method 906.0 modified. 

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES 

Sample demonstrated slightly positive results for Tritium activity. Results for the replicate 
demonstrated an acceptable relative percent diffference. Results for the laboratory control 
sample demonstrated an acceptable normalized difference. No significant problems were noted 
during the analysis process. 

CERTIFICATION OF ACCURACY 

I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, except as detailed in this case narrative. 

l\A~:t M.R. McDougall 
Laboratory Manager 

Date: L\ \'2~)~ 1 

00022 



CCS/VALIDATION COVER SHEET 

M Code SDG/RN: 3844R LAB NAME: Thermo NUtech LAB CODE ____ __ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 5 December 97 EDS ENTRY DATE ------

ANALYTICAL SUITE: o VOLATILES o HIGH EXPLOSIVES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments ___ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ ___ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by· Date· 



971014302 

SDG: 9710143 
Contact: John Miglio 

Lab Sample 10 971014302 

ANALYTE 

Tritium 

Page 2 of 4 

Thermo NUtech 
AECAA Environmental, lncJLANL 

Method Blank 

METHOD BLANK 

Method 

EPA 906.0 Modified 

Client/Case No: RECRA Environmental, lnc./LANL-3844R 
Contract: L00228 

Client sample 10 Method Blank 
Matrix: Water 

Result 
oCi/1 

1 sogma 
Error 
oCi/1 

MOA 
oCi/1 

RDL 
oCi/1 Qual 

160.28 153.31 516.12 300.00 u 

00025 

Lab 10 TNU/OR 
Form LANL-BLK 

Report Date 11/24/1997 



971014303 

SOG: 9710143 
Contact: John Miglio 

Lab Sample 10: 971014303 

ANALYTE 

Tritium 

Page 3 of 4 

Thermo NUtech 
RECRA Environment•!, lncJLANL 

Duplicate 

DUPUCATE 

Method 

EPA 906.0 Modified 

Client/Case No: RECRA Environmental, lnc.ILANL-3844R 
Contract: L00228 

Client sample ID 04LA-97-0486 

Matrix: Water 

Resun 
oCi/1 

1 s1gma 
Error 
oCi/1 

MDA 
oCi/1 

RDL 
pCi/1 Qual 

2466.32 223.39 515.42 300.00 

00026 

Lab ID TNU/OR 
Form LANL-DUP 

Report Date 11/24/1997 



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CQDES FOR VALIDATION QUALIFIERS 

RADIOCHEMISTRY (R) 

1 Tracer/carrier recovery < 10%. 

la Tracer recovery 10-30% and the result > EQL. 

lb Tracer recovery 10-30% and the result < EQL. 

lc Carrier recovery 10-40% and result > EQL. 

ld Carrier recovery 10-40% and the result < EQL. 

3 Spike recovery > upper limit. 

3a Spike recovery < lower limit. 

3b Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

4 Sample result > EQL but < SX the amount found in the blank. 

6 Recovery of analyte in the LCS > upper limit. 

6a Recovery of analyte in the LCS < lower limit. 

6d LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 



1 

~RADIOCHEMISTRY 
Lab Control Sample (LCS) OK 

Present? X yes no Obtain from lab. O=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

for < 75% and J+ for > 125% R6 

If the LCS sample tracer/ carrier R6d 
recovery is < 10%, qualify the associated 
sample data as P for non-detects. 

Matrix Spike (MS) A 
See 
comment 

1/SDG Obtain from lab. O=A 

Present? yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

-5-125% recovery <75% 
,.,.., 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
A matrix spike is required for 
tritium analysis. No matrix spike 
was reported. The sample result 
is _g_ualified as A. 
Method blank OK 

Present? X yes no Obtain from lab. O=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes ~5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 

r, should be taken into account. 



2 

\.. .Duplicate OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J. 

EQL OK 

Denote those samples where When the MDA <the EQL or no EQL is 
the result is less than the available: 
reported sample MDA or EQL. 

"''*'~ 

""'Confirm that the MDA of each 
Qualify as U those sample results< the R9a 
MDA. 

reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 

When the MDA is >EQL: 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with respect to the NA 
reported uncertainty 

This is a more conservative test Qualify as U those results < three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 

' 1e qualified using this test. uncertainty. . .,.,, 

fJ5~77 



3 

""""Tracer/carrier recovery NA 

Present? yes no Obtain from lab. Q=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 10 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, Q=J. R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, Q=J R11c 

if result > EQL and UJ if < EQL R11d 



971014304 

SDG: 9710143 
Contact: John Miglio 

Lab Sample 10: 971014304 

ANALYTE 

Tritium 

Page 4 of 4 

Thermo NUtech 
RECRA Environmental, lncJLANL 

04LA-97-0486 

SAMPLE DATA SHEET 

Method 

EPA 906.0 Modified 

Client/Case No: RECRA Environmental, lnc./LANL-3844R 
Contract: L00228 

Client sample 10 04LA-97-0486 

Matrix: Water 

Result 
pCi/1 

1 s1gma 
Error 
pCi/1 

MDA 
pCi/1 

RDI.. 
pCifl Qual 

2811.16 A 232.81 517.75 3oo.oo 

00027 

Lab 10 TNU/OR 
Form LANL-RES 

Repon Date 11/24/1997 



Friday, October24, 1997 D~.TA ENTERED /-
Los Alamos 1 1 0 3 9 7 ~( 

REQUEST NUMBER: 3845R 

ANALYSIS TYPE: OTHER 

NA:;:ALS~:I:TORY AM~At"'SD 
HUFFMAN LABORATORIES l;lvu. 
4630 INDIANA 

GOLDEN, CO 80430 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 11/23/97 

TURN AROUND REQ'D: 30 day 

RAD SCREENING: Yes, Received 

These samples are on: 

LANL Request Number: 3845R 

Per Agreement Number: 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; PO# G50040018-2A. AMENDED: CORRECTION ON REPORT DUE 
DATE, JV 10/24/97. 

LANL ER SMO CONTACT oylene Valdez MS H865 5056659968 

ANALYSIS 
ORDER CODE 

HUMACID 

CONT 
ID 

04LA-97 -0487 01 w 

DATE 
SAMPLED 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3845R Page 1 



Thursday, October 23, 1997 

Los Alamos 
~A TIONAL LABORATORY 

ATTN: Sue Zeller 

HUFFMAN LABORATORIES 

4630 INDIANA 

GOLDEN, CO 80430 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 10/23/97 

REPORT DUE: 10/28/97 

TURN AROUND REQ'D: 2 day 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3845R 

ANALYSIS TYPE: OTHER 

These samples are on: 

LANL Request Number: 3845R 

Per Agreement Number: 

Project Cost Code: MA4255600030 

COMMENTS: LA -1049, AP; PO# G50040018-2A 

LANL ER SMO CO NTA MS 05 5 6659968 

ANALYSIS 
ORDER CODE 

HUMACID 

CONT 
ID 

04LA-97 -0487 01 w 

DATE 
SAMPLED 

10/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 3845R Page 1 



HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 
John Miglio 303) 278 7012 
LOS ALAMOS NATIONAL LABORATb~e: (303) 278-4455 • FAX: ( -

SMO, TA-3, Bldg. 271, MS H865 
tt.rl 3 ~ t.t ~ R. 

LOS ALAMOS, NEW MEXICO 87545 t< <-·cL \\\ lf ~~ 7 
October 30, 1997 

FIELD' Lab. No. 24809701 

Sample 

Conductivity• 
(microsiemensjcm2) 

pij. 

DlSsolved organic• 
carbon (MG/L) 

Hydrophobicso 
Total (MG/L) 

bases<J 

acidso 

neutral so 

Hydrophilicsc 
Total (MG/L) 

bases~ 

acidsc 

neutralsv 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0487 01 

12011 

8.3 

7. 6 8 

0. 0<> 

1.90 

2. 3<> 

3 • 3a 

0 • Oa 

1. 3o 

(55) 

(--) 

(25) 

(30) 

(44) 

(--) 

(27) 

(17) 

Rcp~rtr.cntTo:&i ~ 
A;:rprovodBy: ____ _ 

o~to s~~~~_:.1 ,.t..'4~~du.l:.:....-----

The numbers in parentheses are the percent of the total 
D~.c. in that fraction. 

Sample was diluted 1:3 before fractionation analysis. 
Results reported are based on the diluted sample. 



I 

HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 
John Miglio Phone: (303) 278-4455 • FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity 
{microsiemensjcm2) 

PJ;l# 
\-D1Ssolved organic 

carbon (MG/L) 

Hydrophobics 
Total {MG/L) 

bases 

acids 

neutrals 

Hydrophilics 
Total (MG/L) 

bases 

acids 

neutrals 

October 30, 1997 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

04LA-97-0487 01 

122 

8.3 

7.8 

4.3 

o.o 

1.9 

2.4 

3.5 

0.0 

2.2 

1.4 

{55) 

(--) 

(24) 

{ 31) 

{45) 

(--) 

{28) 

(18) 

Lab. No. 2480971D 

, The numbers in parentheses are the percent of the total 
D~.c. in that fraction. 

Sample was diluted 1:3 before fractionation analysis. 
Results reported are based on the diluted sample. 
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HUFFMAN 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden, CO 80403 
John Miglio Phone: (303) 278-4455 • FAX: (303) 278-7012 
LOS ALAMOS NATIONAL LABORATORY 
SMO, TA-3, Bldg. 271, MS H865 
LOS ALAMOS, NEW MEXICO 87545 

Sample 

Conductivity 
(microsiemensjcm2) 

P,l;l 

~~solved organic 
carbon (MG/L) 

Hydrophobics 
Total (MG/L) 

bases 

October 30, 1997 

SIX FOLD DISSOLVED ORGANIC CARBON 
FRACTIONATION RESULTS 

SURROGATE STANDARD 

13 

8.2 

8.9 

3.3 

o.o 

(37) 

(--) 

Lab. No. 248097ST 

acids 2.9 (33) BENZOIC ACID RECOVERY 90% 

neutrals 

Hydrophilics 
Total (MG/L) 

bases 

acids 

neutrals 

0.3 

5.6 

o.o 

2.9 

2.7 

( 3) 

(63) 

(--) 

(33) ACETIC ACID RECOVERY 105% 

(30) METHANOL RECOVERY 88% 

The numbers in parentheses are the percent of the total 
~~.c. in that fraction. 



·'"·~- .. : ·~. --···If!,· . ...... • ·.: •• ,";.. 
·?:·::-;'HUFFMAN~~~~~ . ... .... . .. ... .... . ····· 
LABORATORIES, INC. 
Quality Analytical Services Since 1936 

4630 Indiana Street • Golden. CO 80403 

INITIAL 

Vl 
V3 

TOTAL BJDROPHOBICS A-D 
BASIS B 

ACIDS c 
IIUTR!LS A-..D-B-C 

CO!!UTS: 

AVERAGE RESULT 

c 

V3/Vl 

1- V4/Vl 

V2/Vl 

DJim'ED TO VClL!liE I V2 !Be 
Vl .2:5 VOLUME NAOO 

!G/L C c 
CALaJLATEJ) RESULTS 

{: TOTAL HYDROPHILICS D 

BASIS D-i 
ACIDS x-r 
UUTRALS l 



.... ;l_.:~· .. ~·~· .;--ljl.·.~· ......... \.·,., ...... 

<·::~HUFFMAN:~:~~ 
o '11 '• •" • •' ·., ' • ..... a 

LABORATORIES, INC. 
Quality Analytical Ser~~ices Since 19.56 

4630 Indiana Street • Golden. CO 80403 

INITIAL 

'tfl 

AVERAGE 

V3/Vl 

2-- I lf V4/Vl 
~--------+-~~----~ 

• XAD 

• CATIOO 

X2 J, 37 

VOLOME FRAGriOOATED 

VOLUME HCL 

TOTAL BTDHOPBOBICS A-D 
BASIS 
ACIDS 
IXOTR!LS 

COMMUTS: 

B 

c 
!-D-B-C 

)Td 

~--,)t<-<
d!~<-<-
,-/.•(,;;-('-4:'~ 

V2/Vl 

V2/Vl 

V2/Vl 

Vl /7~ DILUI'ED TO VOLOME 

V3 VOLtJME: NACH 

CALCULATED RESULTS 

f(_,T 

t/,' 7 c 
f· V}'/5L~ 

f. J I tJ 

TOTAL BYDROPBILICS 
BASIS 
ACIDS 
UOTB!LS 

//yft 
,3.;2/ 
/?•) ~ 

,JI l (; -----9.c .2-

RESULT 

V21 /'jL 

Vl 

c 

D 

D-i 
1-F 

' 



·~~·..;.. ... -·~; .:--~ . ... '...., ......... -, .. , ... 
·?:·~·HUFFMAN'.~~~~ 
.• .. .'- . . ~ . ... . . ...... 
LABORATORIES, INC. 
Qua/icy Analytical Services Since 19 3 6 

4630 Indiana Street· Colden. CO 80403 

INITIAL 

. ya~5?5<( ~,35 

(jJ,J.,t, 
I 

. NAOO 
/ . .5~ /L-j.'-1 

3,.< 

/. 3-:J 

TOTAL HTDROPHOBICS A-D 
BASKS B 
ACIDS c 
UOTR!LS A-D-B-C 

CO~MXKTS: 

AVERAGE RESULT 

V4/Vl 

-J-'8 V2/Vl 

V2/Vl 

V2/Vl 

DILOTIID TO VOLOME 
VOLUME NAOO 

C) I 3 ::J_ !G/L C 

CALCULATED RESULTS 

TOTAL HYDROPHILICS D 
BASKS D-1 
ACIDS 1-f 

UOTR!LS ' 



..... ~.._._ :·~· -·-~ ··1oo.o.··l·· ... :~·--
·~·. ::·HUFFMAN'~'::_';:. 
,.'.' ~~,. ~ . . .... ·.... : .. : .. 
LABORATORIES, INC. 
Qua/icy Analycicat Strvices Since 19.56 

4630 Indiana Street· Golden. CO 80403 

INITIAL 

Vl 
V3 

~~ ,<c 

TOTAL HYDROPHOBICS !-D 
BASES B 

ACIDS c 
IIUTR.!LS !-D-B-C 

CO!!XBTS: 

AVERAGE RESULT 

c 

V4/Vl 

.·if 3 V2/Vl 

V2/Vl 

V2/Vl 

.2- DILUTED TO VOLUME V2 I <i/~ 

,)5 VOLUME NACH Vl ..<.~ 

!G/T. C 0.3..2- C' I:<. ..5 !G/L C 

CALCULATED RESULTS 

TOTAL BYDROPHILICS D 
BASIS D-E 
ACIDS 1-T 
IKUTR!LS ' 



HUFFMAN Analvsis: TOTAL ORGANIC CARBON (TOC) 
Method: 0 SM5310 

0 EPA SW-846 9060 
Detection Limit: 0.05 mgCIL 

LABORATORIES, INC. 
Quality Analytical Services Since 19 36 

4630 Indiana Street • Golden. CO 80403 
•5;;r!15To"LJ/,rf /~ / 4 _,.f" "/.7 Analyzer: 01Model700TOCAnalyzer 

t.........,_i5P ,!!,.t./ff" ~u-"_. /e:J-..lf'-7 / 

5 mg/L Std: BN= "!'1 I _w'mg/L Std: ~ BN= .yc; / 100 mg/L stock Solution BN= ? f 
l2f1fuP ~cAcid a,. 5;1/::: r' / / ~ a BmzoicAcid a a KHP ~cAcid a ___ _ 

prepdate /0..-...?? -f"/ prepdate /.e?-~7-77 

Sample## 

p.. ,?Jf 

/.J /'/' _z: 

1'/ .s:.._ 
~--

/ 5 s::,._ ~ 
-~ 

j/ s~.-. 

17 < /f/1'/' 
-~;J? £P-----

...? t I.P'J I"' 

,<.J ,£) .T TA 
-

~J' 5Td L"\ 
;!~ .STcl 7 /.'\.._ 

Dilution Loop Size TIC 
(mt!IL) 

TOC 
(mt!fL) 

o,;~/'6 I 

&,/,(t)(J q 

/.6&653' 

/,08 c1:JL/ 

:",/!7..:<f 

tl. {, oJ}l ..2-

j,f3::l o I 

tJ,Jo5/;2-

Jf,J7/6f 

'Y. '37.?'~ 

31' ~'I 3 6 '.?/.I e.... - l s =5o 11 7 

31 i ::z. t; ;?ihV I A,. ;: ,1L'/3_t/ 7 
.Vy. 

J:z. xl/ao-<7; ...?- 7 g2?3;;-

J _) .:::z:,. "\. - 7 
?t.!fo-~/ _o~ /- .J--:;7..:' / 

oreo date 9- :>o-9/ ~ 

Notes 

4~?/ 5..;';, .A9? 

51',?.. 7 __) c:1 

..J/c:. t </.3 

QC "lo Recovery 

Page _j_ « _£ II 
rev. 0.0 10/6/95 



HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC) 

LABORATORIES, INC. Method: 0 SM 5310 

Quality Analytical Services Since 1936 
0 EPASW-846 9060 

4630 Indian! Stree9; ~den. CO 80403 Detection Limit: 0.05 mgCIL 
•5 7/L :j.LM /~ /t'J-.;?9· 1'7 
t._;.Jt-Skl ~11"1 1 .a~ ;o-..:<7 -9'7 

Analyzer: 01 Model 700 TOC Analyzer 

5'Mg!L Std: BN~ <f't 
t:HCHP a Benzoic Acid a 
prep date 1 t-- ~l- 9 7 

3? 

3:3' 

.3 tf 

Sample# 

A~ 1.5! 

iA h 10/ 

A 1\. /.)I 

A'" 131 
(!qr/JJ 

I 

;;. 

:J 

'/ 
I 

I {"'.t; 1 /J/ --4 

V4f .jjJ 3 

[(' "/l'JI ~ 

XE1V Lfl I 
VaYJ/)J~ 

A( /-I/ 
.s ~ .... --

-"/ 

Y? j)__:r 

XttD XI 3 

Yt:t J(J !51 lf 
J(tf,P 

. _5Pr> J--

;// 

fir S! 

rJ J. rl::. C;ti ll 
.p .J-:_ II J.. )C.., 

STcl fl? )c.:;.. 

SJd 1/J (f;if 
~ v 5-<J - c / //_/4., 

lA'~ S'..? -tl/ ,!/./)~ 
IT .t 5/'l~ 

~f,')i1 -C1 Jt:? 

//;;.)t'f 
}L/f/ b- t/ j;7 

Dilution 

)('Z. 

.)\2 

_,f.:. 

x;; 

Loop Size 

-

II An~'%7L . :1:: ·;:; ' ~~ \A(.~ LoO 
I Date ;o-:lc;-'1'7 

I 

)'6"'mg!L Std: g BN= ~~I 100 mg/L stock Solution BN= 't (. 
a KHP 9'13c:nzoic Acid a e'KHP ~c:nzoic Acid a .6"1!,'~ ~~/ 
prep date /IJ --?'1-1'7 prep date ~- 5b-9 7 ~ 

TIC TOC Notes QC %Recovery 
(m~?IL) (m!!fL) 

~. '1?76 t 

t:J,_,?cy? y 

1?, /:Jo.2 :L 

tJ ,.25'2{? 

),,17~ s 8" 

cJ /fd-"'1% 

b 3!6 7 I 

~,_fJS?ff 

{), J 7?.6} 

cr./$1'-Z/o 

t},,//fJ' 

0./CO;?S 

?'j(jc; t/8 

i}.jf5'3f 

lJ,/-//.:f <) 

"' cJ,7c;J 

c, ...lo -?9h 

c ;f'3 .<35" 

ci, .. r 1 3 if ;:2 

C'. 39.-?;3 

(', ~ 6 /fl 

u, )~?~J 

Vt ,.( s t?9" 1 

O,<f7C::.32-

I Reviewed 
~/-/ I Date //' ·-?t"- 'J 1 I Page _2.o{ .i:_ 

II 
rev. 0.0 I 0/6/95 



HUFFMAN 
LABORATORIES, INC. 
Oualicy Analyrical Services Since 1936 

4630 lndiana~reet • GoJden. CO 80403 
, 5 '7~~ /-fk'f7 /(1-.?~-J'7 
I ..... -u /LSTti ~#'?f /t-~ -<f-97 
~Std: BN= f'7 

CJ Benzoic Acid Cl 

prepdate ;~-;?.;. 9 7 

Sample# Dilution Loop Size 

~(._ 

t .s .4---,r.r 

J r:?f 

··~ /J z: A ..... )(~ 

:_; 
1.07 Ato.. 

'/ _$/c-1 ;;..,_ y:z_ 

~5 <)/d /+A.. 
l . .lc/80- c I ,A .... 

7 ;?f',f 0- tJ I ;.;..._ 

:s /}'I,. 
!,<.-I/ %~-/f / 0 

c; ~;-.... 
7 :1 '/5" tJ - tJ I J::J 

~ 

I 

J... 

'.3 ? 

7 y 

7 :f' 

(;(. 

7 7 
7 s 
7 
{7 

( 

'/-

l 

I~/"') ............. 
/io' 
j)~ 

.n-z: (~a j-

1':/ T r"" _b T 

\Trl /~ r-
o-,; Ctt'l 

l.<VB'o-c/G, f 
~'t/Jo-6; C,j 

trl-
l,q 4.?"~;- c / t:J 

4:(1-
.:?1 t.JK~- o/ o 
7 .Y44Jf/5?9 
~ .6-

%-_Xq~ -
S~/f:~ 

r7 n ~c_ 

r7 f-:;f;__ "" 
(!?(" --.-- ,;y- A,;, II/ 

II ~P /..Ao.~-z;t:; 
/ 

.X;;... 

y;z_ 

/Z... 

xz. 

/(::1-

/,2 

.I)-

-

x'-'-

T Date 
/tJ-...:?7-

Analysis: TOTAL ORGANIC CARBON (TO C) 
Method: 0 SM5310 

0 EPA SW-846 9060 
Detection Limit: 0.05 mgCIL 

Analyzer: 01 Model 700 TOC Analyzer 

' )"(( mg/L Std: 8'" BN= II I I 100 mg/L stock Solution BN= ?~ 
CJ KHP 9-Bm:z.oic Acid CJ B"XlfP WiHfenzoic Acid CJ .O,!/ {/If"/ 
prep date / tJ - .z9- f'i prep date 9-.Yd-97 

TIC TOC Notes QC "lo Recovery 
(meiL) (mefL) 

!J,t3 77:? 

d,/.JtS~ 

t:),/?3...5.-2 

0 . .-<317-.5 

I, 3 7 i./ I 
~. ~-8'7ol 

0, 737,!5 

I cf t) 3 ..?f 

0,7t-/3k 

! ; 5.:?.l'(f 

t),t,.? 7~ 

t" 1 ~~537 

(:)I I 733'( 

~,.<6J65 

;(,G; ?57 

5;2 !3.2_j 

J, 7-< /t1'1 

3~31/ol 

I ,7-<.8'/CJ 

3, cj 6oa'j 

t', I :5/'79.3 P _:z:::- X q ,;::? 

o, ..lj~J.2... 

.5,!17?3 

t:J,/f?S65 

7';? I Reviewed C:'(./ jDate /(/- 9~ ·7-71 P:lgc _;:r of _i_ ~ 
TCV 0.0 1016195 



HUFFMAN Analysis: TOTAL ORGANIC CARBON (fOC) 

LABORATORIES, INC. Method: 0 SM S310C 

Quality Analytical Services Since 1936 0 EPA SW-846 9060 

4630 Indiana Street =j"jden. CO 8040;1 .0 ~? ? Detection Limit: O.OS mgCIL 

• '5 :z.:L5'Tdfo 1 _r'o/ / - . 7 Analyzer: OI Model 700 TOC Analyzer 
J · .Y.t -:,7-d tf~ ff ~k /0-..?'7 .,.. 

S mgl!.. Std: BN= 11 " 
.zH:ID> Q B=ic Acid Q 

prep date /c:> - ..:l tj'- t;-) 

Sample## Dilution Loop Size 

'I 5Td V4,t:J 

_5 <:)!;-/ y t1 0 

'2) 

? 

%. :b X<~£J I.:.?U ot1 - ..-? / 

7 H'Yt?v- o; x~dJ j, 

8 8' ,?//(;1.-0/ 0 ~Jj 

81 ,? /&J-a; lJ X e-.0 

i 6 ..<:II/ s .J:?/7 ,_ 

// 

9 I /)k 

J. .0 J .LilA. c /f 1 
9 
7 

3 

f 
5 

£ 

7 

'J 

i 

~ 

f 

f 

7 

f 
c /C' 

Jt I 

.1. 

t.j Jil 

/J 

II 

5 

6 

ltl 

):? _;:c ,.t~ tJ If 
STd !Ytl 0 If 

51C/ ~!1/fi o II 
o?1&f-,()/ 41r.t1;,t 

I·<" f J't? -.7/ ,.J{.,. C # 
-1/.t£1/1 

[..{;J"o-o; ,o 
AC.h 

I.?; K'o -ot KJ 
l(jf? 

_, }?p ,_ 

Y:/ 

.PI 

,25(')9-ol 

,~so9- et 

2>o~-a I 
;z.; o-g- C> I 

.-<.."5o :J- o .:z-

.:<stJo- c :::L-

V:2-

Y2-

>(}_ 

X 10 

Xtf 

~ 7jL 

):.4 ln·v 

-'L it>V 

_At.j 

J'IO 

XL/ 

-

-

Je'Mg!L Std: ?' BN= 4 t I 
Cl KHP ~cAcid Cl 

prep date /t:J -..:1.. 9- 9'7 

TIC TOC Notes 
Cme/L) (m!!IL) 

.2,/n ~.J 7o 

.5,..;? '1.2. 7./ 

;, { 73fj 

3, ~?g~c; 

h73b.So 

3,'/".<937 

~I J/j3'/f 

tJ, /tf/3'_3 

6,3t7t:.Y· 

~ ,5b8"t I 

,5, t I 3?ti 
I 

:? ,3.-(£7;:2 

/,53f.zf 

3,t 1£/oS 

/;'I 5 7tJ I 

3/t.S5S5 

5;;3655 

6 Iff;</ 

f:_tf?~7 
Jo<C--

t/.Lf/2 7tJ 

,; l.~tf17/ 

'7,ffo7L/2 

.< 'S"6f7.2 

.:{/ 73 /5_::) 

100 mg/L stock Solution 
13"'KHP IZJ--Bcnzoic Acid Q 

prep date P-3.:::> -Y> 
QC 

BN= 'if' 
./1( i/1{. 

•;. R 

II An~'W, . . . ,( . 
1~/ .AL ;:z::c I Date ·.N ~fJ/1 - f '7 I Reviewed £;/ j Date IJ-3tfl-9'.? I Page ..!;Z of.£:... 

/ rev. 0.0 1016195 
II 
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) t1f 

j/tJ 

;II 

j/2 
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/f7 

J/3 
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I x3 
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HUFFMAN 
LABORATORIES, INC. 
Oualiry Analyrica/Services Since 19 36 

4630 Indiana Street· GoA. CO 80403 
• ~-;y/L-.51ir.PIIff ~ /o -.:J? -"1 
1.-..-/L.Jr~tl "" ~ j-n / t:J -:l. y- f 7 
5 iftg!L Std: BN=~1 
p.-KHP 0 Bcnzcic Acid 0 

_Ill" e.!! date I 1/ ~ .:< 7- r 7 

Sample# Dilution Loop SUe 

.:< .5<:??- c 7 

l~.sos-- o3 
~ ;\/f,P 

)C? h -----,., 
c:r--

.)5~L/-IJ! 

;{'5o¥- tJ I 

2 5otf-oJ.. 

;< 5'.0 c;- d ;L__ 

-2 s {) 'I . 0'3 

:<stJL/- "-J 

;;(_s()'/- of 

; _<) () </ - Cl'( 

.:(5.,~- oS 

2 5o~- oS 

I jO_;rj-

v "" 

;:>_:C 
... 

;2.'5~4- ()' 

::< So'/-c·&, 

~.So tf- o7 

d~rYI- v J 

;J,5otf-tJ'lr 
. 

? 5()t/ - C>3 

.:<. :5tJ&j- 0 /' 

~->or-o I 

Analysis: TOTAL ORGANIC CARBON (TOC) 
Method: 0 SMS310 

0 EPA SW -846 9060 
Detection Limit: 0.05 mgC/L 

Analyzer: 01 Model 700 TOC Analyzer 

f~g!L Std: &" BN= .fl I I 100 mg/L stock Solution BN= 7f 
0 KHP e-11cnzoic Acid 0 0 KHP 0 Benzoic Acid 0 .!E: ~{,£.. 
prep date It' -.2 f · 9 7 prep date 

TIC TOC Notes QC %Recovery 
(mi!IL) (m!!IL) 

:<, 9 t-IJ'i 

,(I 7 'i ..< :2 J.j 

5,1393.2-

!1,t7-3S? 

C) l7377 

tP ~ 7!9'1 

o 7L7?7~ 
6,75'7~1 

£), 5b6ot/ 

t/,~52/'l 

cJ,_5'8'b ;?S 

CJ~ 5773'8 

l1, 7 7t/"J 

o, 6S .:13) 

;,o5j3J 

~r6fjfC 

/)I 7;;: C;"ti I 

{1, Jo7'1' 

Ci,t/9 I~ .J-

(1 r/1 ~'11 
tJ,/<J(.oo 

t'· I 9 .:< 71 
l,n, 75 3".?L' 

0 ,;55 f.5 

~~7}/~ I D:ne ) cJ .- _..? :;· _ 9/ I Reviewed f" ;-/ 1 Date (I' ~ 3.:? "'7_/j Pase.....:S:oCL 

/ rev. 0.0 I 0/6/9 5 
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HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC) 

LABORATORIES, INC. Method: 0 SMS310 

Quality Analytical Services Since 1936 
0 EPA SW-846 9060 

· 4630 Indiana Street • ~lden~3 r. .7 Detection Limit 0.05 mgCIL 
I 5 7 /.t... ..S'7;/ 6. ?7 /C' ·.../?- )' Analyzer: Ol Model 700 TOC Analyzer 
~~~J;7';/-~j/ -r//A..c.t-4 It?·~?- '17 

~Std: BN= f7' .l((ing!L Std: <0' BN= ffl 100 mg!L stock Solution BN= ~i 
a Benzoic Acid a a KHP !ZHrmzoic Acid a a KHP a Benzoic Acid a et.- ~ 

prep date /I"J- -::>..f- 9.,.. prep_ date J tJ -.;.:? 'i' - q ' prep date 

Sample# Dilution Loop Size TIC TOC Notes QC %Recovery 
(mg/L) (meiL) 

~56L/-JtJ o, 9/3-LG. 

;(S~'/-/0 t1,5t.5£2 

' .5 A">~· ~~ s ?9-f/7 
t// 

'5/,, __ 0/~773'$" 
V,/ X./1;1? 

.~ ,.~_.,..._ /, o~688' 
,/,./ 

;t:/P () /M-7_:}8 

p_:z- c:; af~f~ 

/ 

•. 

-

~~;-~r -, Date 
ib-:z f-17 l Reviewed 7 ;-/ I D:ne It'--- _7;~""~"71 Page....£of_L 

II 
/ rev. 0.0 10/6/95 



::r=·Ltt 00001 
SPL# 00001 

'%,, ?F'LtJ: 00002 
SPL# 00002 

3PL# 00003 
SF'L# 00003 

=r·L:;:J: i)i)\)()LJ. 

SF'L# 00004 

SF'L# 00005 

SPU~= 00006 
SPL# 00006 

3PL# 00007 
SF'Ut 00007 

3PL# 00008 
SF'Ut 00008 

3F'L# 00009 
SF'L# 00009 

~:3FL# 00010 
\.,~F'L# 00010 

SF'L# 00011 
SF'L# 00011 

SF'L# (H)<)12 

SF'L# 00013: 
SF'Ut 00013 

SPL# 00014 
SF'U~ 0001.4 

::.~F'L# <)()C)15 

SF'L# 00015 

SF'L=!:i= 00016 

:.3F'L# 00017 
SF'L# 00017 

SF'L# 00018 
SF'Lt! 00018 

'"'"'-sF'U:t U0019 
SF'L# 00019 

'3F')_ # ()<)Cl2<) 

SF'L ~:f (.:0()(~~.2(J 

oo::::s:12 
OO:Ll·3:12 

00:46:17 
(H):51:17 

<)<)::54·: 22 
(H):; 59:22 

(jl ~ \)2: 27 
01:07:27 

()1:1():32 
<)1: 15:32 

<)1: 18:37 
C)1:23:37 

()1:: 26: 4·2 
01:31:42 

01:34:47 
()1: 39:47 

01:4·2:52 
01:47:52 

01:50:57 
01:55:57 

<)1: 59: <)2 
02:04:02 

o::::: 07:07 
02: 12:07 

<)2:15:12 
()2: 2<): 12 

\)2: 23:17 
02:28:17 

l)2: ~51: 22 

<)2: 39:27 
02:44:27 

<).2:: 47': 32 
C<.2: !52: 32 

02:55:37 
(L~;. : (i(; : 37 

l):~: ~ ():3: 42 
o::=:.: os: 42 

o::::: 1.1 : 47 
0:::: : 1 h : 4 7 

TIC = 36.5515 mV 
TOC = 14.2281 mV 

TIC = 1.16327 mV 
TOC = 14.8473 mV 

TIC = 0.97589 mV 
TOC = 10.3911 mV 

TIC = 0.94913 mV 
TOC = 9.88938 mV 

TIC - 0.70836 mV 
TOC = 6.55851 mV 

TIC = 0.65487 mV 
TOC = 4.98490 mV 

TIC - 0.73510 mV 
TOC = 4.84712 mV 

TIC = 1.37751 mV 
TOC = 4.87467 mV 

TIC 0.94913 mV 
TOC = 3.60905 mV 

TIC = 1.24360 mV 
TOC = 4.59923 mV 

TIC - 0.97589 mV 
TOC = 3.03245 mV 

TIC = 8.56115 mV 
TOC = 15.1290 mV 

TIC = 8.01695 mV 
TOC = 12.2916 mV 

TIC = 11.8953 mV 
TOC = 521.297 mV 

TIC - 14.7020 mV 
TOC = 517.958 mV 

TIC = 
TOC = 

17. 0 ::..q.:;. 
515. t:-4:3 

mV 
mt,l ..... 

TIC - 15.9458 mV 
TOC - 519.145 mV 

TIC = 
TOC = 

1,4. 7~·72 mv' 
817. 572 m'·./ 

TIC - 15.4479 mV 
TOC - 822.070 mV 

TIC - 7.20189 mV 
TOC - 16.4553 mV 

1.79046 LIQ C 
0. 69695 L\(J c 

0.05698 uq C 
0.72728 ug C 

0. 04 780 LIQ C 
0.50900 LIO C 

0.04649 uq C 
0.48442 u.g c 

0.03469 uq C 
{)a ::~212t\ LtQ C 

0.03207 LICJ C 
0.24418 ug C 

0.03600 uq C 
0. 2374:3 ug C 

(l. 06747 LIQ C 
0. 23878 LIQ C 

0. 04649 LIQ C 
0.17678 ug C 

0.06091 uq C 
0.22529 ug C 

0.04780 LICJ C 
0.14854 ug C 

0. L'~1936 LIQ C 
0. 74108 LIQ C 

0. 39270 LlQ C 
0.60209 u.g c 

0. 58268 LI(J C 
25.5354 ug C 

0. 72016 l_lq c 
25.:3:/19 L!g C 

0. 83539 LIQ C 
25.2585 ug C 

0. 78109 Ll(J C 
2::·. Ll·300 Llf;l c 

0. 72287 LIQ C 
LI·O. 0483 uq C 

0. 75670 LIQ C 
,q.u. 2686 ug c 

0. 3 :'·27!3 Ll(J c 

0.35454 DP!il 
l) • 138() .i C<J ~·: 

0.01128 opm 
0. 1 L'~4(i l C• :J;C". 

0.00946 oom 
0. lOOT?, por; 

0.00920 ppm 
C) II ()f:~:=.{;;: PDf~ 

0. 00687 pp,r; 
(:t u l)6~5t:·l ()[.)f!. 

t). (H)635 op:n 

0.00713 ppm 

0. 0'~·701 p~n 

0. 01336 pprr 
(). <)4 72E:; D Of! 

0. 00920 ppir 
\). (>35()<) pon 

0.01206 pprr 
0. 04461 P!:Ji; 

0. 00946 pp11 
t). <)2S'4l oon 

0. 08304 ppr 
<). 1 L~f::.. 7 .q. P~•f 

0. 0777 6 ppr 
(l.11922 PG! 

0.11538 PP! 
5.0~5652 P~Jf 

0.14·260 pp, 

0.16542 PP 
~~" (H)168 PD 

0.15467 pp 
5.03565 PD 

0.14314 PP 

0.1•l98Lf pp 

<). (>6'7'85 C)~: 

() .. l5l..,) .~ . . 1 r.::l c 



~' !-li .• •-.. ··--..:.. 

SF'Ui= 00022 
SPL# 00022 

3PL# 00023 
SPL# 00023 

·~SF'L# 00024 
SPL# 00024 

3PL# 00025 
SPL# 00025 

SPL# 00026 
SPL# 00026 

SFL# 00027 
SPL# CH)027 

SF'L# 00028 
SPL# 00028 

SFL# 00029 
SF'L# 00029 

SF'L# 00030 
SPUt 00030 

SPL# 00031 
SF'L# 00031 

/ .. -.sr·L# \)c)<)32 

'"~JPL# 00032 

SF'L# 00033 
SPL# 00033 

SF'L# 00034 
SPL# 00034· 

SPL# 00035 
SPL# 00035 

3PL# 0CH)36 
SPL# 00036 

SPU* (i0037 
SF'L# 00037 

SPL# 00038 
SF'L# 00038 

2·F'L# 0CH)39 
SF'L:l:!: 00039 

SF'L# 00040 
SPL# 00040 

··.,.,.,. 
SPL# OOOLl·l 
SPL# 00041 

SF'L# 00042 
SF'L# 000"'+2 

0.3:27:57 
03:32:57 

03:36:02 
03:41:02 

03:44:07 
03::49:07 

(i3: 52:12 
03:57:12 

04:00:17 
04:05:17 

!)4: (>8: 22 
<)'~·: 1~:: 22 

()4: it.: 27 
04~21:27 

()4: 2£1-: 32 
()4: 29:32 

04:32:37 
04:37:37 

04:40:42 
04:45:42 

04:48:47 
04:53:47 

04~56:52 

t)5: <)1;: 52 

05:04:57 
05~09:57 

05:13:02 

05:21:07 
05:26:07 

05:34:12 

05:37:17 
05~42:17 

<)5:45:22 
l)5:5<):22 

<)5: 53:27 
05:58:27 

\)6:()1:32 
06:06:32 

()6: 09:37 
06:14:37 

-,. · .. 

TIC = 11.4018 mV 
TOG = 109.958 mV 

TIC - 11.7581 mV 
TOC = 111.418 mV 

TIC = 17.4708 mV 
TOC = 63.6389 mV 

TIC = 19.1959 mV 
TOC = 62.2399 mV 

TIC - 17.8875 mV 
TOC = 13.6098 mV 

TIC = 17.9709 mV 
TOC = 10.8376 mV 

TIC = 30.0849 mV 
TOC = 915.175 mV 

TIC = 32.4026 mV 
TOG = 915.327 mV 

TIC = 897.470 mV 
TOC = 776.305 mV 

TIC = 894.712 mV 
TOC = 787.998 mV 

TIC = 903.749 mV 
TOC = 807.059 mV 

TIC = 929.264 mV 
TOC = 807.979 mV 

TIC = 21.7119 mV 
TOC = 526.866 mV 

TIC = 11.9501 mV 
TOC = 14.4532 mV 

TIC = 51.3329 mV 
TOC = 49.2440 mV 

TIC - 19.5864 mV 
TOC = 21.6275 mV 

TIC - 24.1853 mV 
TOC = 18.5798 mV 

TIC = 18.1934 mV 
TOG = 26.0491 mV 

TIC = 27.6365 mV 
TOG = 28.1017 mV 

TIC = 33.6665 mV 
TOG = 20.5143 mV 

TIC - 29.3718 mV 
TOC - 32.6721 mV 

7 ·l :_ i\(-., 1 ·"""'· .! 

0.55851 uq C 
5.38623 ug C 

0.57596 uq C 
5.45775 uq C 

0.85579 uq C 
:::;. . 11732 uq C 

0. 9L:L030 uq C 
3. 04879 LlQ C 

0.87621 uo. c 
0. 6666-f::.. ug C 

0.88029 UQ C 
0.53087 ug C 

1.47369 uq C 
44.8293 uq C 

1 • 58722 LlQ C 
44.8368 ug C 

43.9620 uq C 
38.0268 ug C 

43.8269 uq C 
38.5996 ug C 

44.2696 uq C 
39.5333 ug C 

4:',. 5195 ug C 
39. ~·78<'+ ug C 

1. 0635LJ. ug C 
2~·. 8082 ug C 

0.58537 ug C 
0.70798 ug C 

2.51451 ug C 
2.41219 ug C 

0. 9'5942 ug C 
1. o:'.9.:.'J.l ug c 

1.18471 uq C 
0.91011 ug C 

0.89119 uq C 
J... 27600 LlQ C 

1. 3~·376 uq C 
1. 376~•4 LlQ C 

1.6491:3 uq C 
1 • 00488 LlQ C 

1.43876 ug C 
1.60042 ug C 

0.11059 ppm 
1.06658 porr. 

0.11405 ppm 
1.08074 porr 

0.16946 ppm 
0. 61729 porr, 

0.18619 ppm 
0 • 60372 p DIT 

0.17350 ppm 
0.13201 PDI1: 

0.17431 ppm 
0. 10'512 p !:)fT' 

0.29182 ppm 
8. 87709 pD;1, 

0. 31430 PPtT 
8. 87856 ppn 

8. 70536 PPtT 
7.53007 pon 

8.67860 pp11 
7. 64349 porr 

8. 76626 ppn 
7. 82838 ppn 

9.01376 ppr 
7. 83731 por 

0. 21060 ppr 
5.110!:•4· pDi 

0.11591 ppi 
0.14019 ppr 

0.49792 pp 
0.47766 pp 

0.18998 pp 
0.20978 PD 

0.23459 pp 
0.18022 pp 

0.17647 pp 
0. 2~5267 PO 

0.26807 PI= 
0. 27258 ~:n: 

0.32656 Pi= 
0.19898 pr 

0.28490 p 
<). 31691 pi 

("; .. 3')1:::51 !~[ 



SF'L# 00044 
SPL# 0004-4 

SF'L# 00045 
SPL# 00045 

''"", SPL# 00046 
SPL# 00046 

SPL# 00047 
SF'L# 00047 

SPL# 00048 
SPL# 00048 

SPL# 00049 
SF'L# 00049 

SF'L# ooo::.o 
SF'L# 00050 

SPL# 00051 
SF'L# 00051 

SPL# 000::'•2 
SPL# 00052 

SPL# 00053 
SPL# 00053 

,~~SPL# 00054 
"'"·3PL# 000::'·4 

SPL# 00055 
SPL# 00055 

SPL# 00056 
SF'L# 00056 

SPL# 000::•7 
SPL# 00057 

SPL# 00058 
SF'L# 000::·8 

SPL# 00059 
SPU:J: 00059 

SF'L# 00060 
SPL:ti= 00060 

SF'L# 00061 
SPL:J:i= 00061 

SPLit 00062 
SPL# 00062 

SPL# OC:o<)6't 
SF'L# 00064 

06:25:47 
06:30:47 

06:33:52 
06:38:52 

06:41:57 
06:46:57 

()6 : ~5<) : ()2 

<)6: 5~\: <)2 

06:58:07 
<)"7 = <)3: <)7 

07:06:12 
<)7:11:12 

07:1"1·:17 
<)"7: 17': 17 

<)7: 22:22 
<)7: 27:22 

\)7: 3(j: 27 
07:35:27 

07:38:32 
<)7: 43::32 

07:46:37 
<)7: 51:37 

07:54:42 
07:59:42 

08:02:47 
08:07:47 

08:10:;:'•2 
08: 15: ::.2 

08:18:57 
<)8: 23:57 

<)8: 27: \)2 
<)8: 32: <)2 

<)8: 35 ~ !)7 
08:40:07 

08:43:12 
08:48:12 

08:51:17 
08~56:17 

08:59:22 
09:04:22 

09:07:27 
09:12:27 

.-. .--. ... ""'!": --~ 

-,. 
>; 

TIC = 28.4892 mV 
TOC = 18.5230 mV 

TIC = 26.6721 mV 
TOC = 14.6502 mV 

TIC = 18.7780 mV 
TOC = 63.6078 mV 

TIC = 18.4995 mV 
TOC = 10.3353 mV 

TIC= 32.7183 mV 
TOC - 15.4109 mV 

TIC - 25.8794 mV 
TOC = 20.1439 mV 

TIC - 19.9493 mV 
TOC = 63.0789 mV 

TIC = 11.8678 mV 
TOC = 8.97095 mV 

TIC - 47.3804 mV 
TOC = 21.0278 mV 

TIC = 29.8851 mV 
TOC = 24.2640 mV 

TIC = 35.8286 mV 
TOC = 30.2504 mV 

TIC = 29.5714 mV 
TOC = 40.4270 mV 

TIC = 29.1439 mV 
TOC = 27.0020 mV 

TIC = 27.2676 mV 
TOC = 36.4603 mV 

TIC = 27.4662 mV 
TOC = 25.8184 mV 

TIC = 26.4172 mV 
TOC = 48.4881 mV 

TIC = 29.4858 mV 
TOC = 65.9790 mV 

TIC = 25.3988 mV 
TOC = 13.0484 mV 

TIC - 45.2540 mV 
TOC = 18.9206 mV 

TIC = 58.0927 mV 
TOC = 23.8905 mV 

TIC = 39.5416 mV 
TOC = 141.488 mV 

1.39552 LIQ C 
0.90733 ug C 

1. 30652 LIQ C 
0.71763 ug C 

0.91982 LIQ C 
3.11579 LIQ C 

0.90618 ug C 
0. 50627 LIQ C 

1 . 60269 LIQ C 
0.75489 ug C 

1. 26769 L\Q C 
0.98673 ug C 

0. 97720 LIQ C 
3. 08988 L\Q C 

0. 58133 L\C) C 
(l. 43943 LIQ C 

2. 32090 LIQ C 
1 • o::::;oo3 Ltg c 

1 • 46390 L\Q C 
1. 188!56 ug C 

1. 75504 LIQ C 
1. 48180 Ll•:;i c 

1.44854 ug C 
1.98029 ug C 

1 • 427 60 Llg C 
1 • 32268 Llg C 

1. 33569 L\Q C 
1.78599 ug C 

1. 34542 ug C 
1.26470 ug C 

1.29403 ug C 
2.37516 ug C 

1. 44435 LIQ C 
3.23194 ug C 

1. 2L1415 ug C 
0.63916 ug C 

2.21674 ug C 
0.92681 ug C 

2. 84-564 ug C 
1.17026 ug C 

1.93692 uq C 
6. '73069 ug C 

1 ~~ (·, 1 f.~('! I ~ II r 

0.27634 ppm 
0.17967 pom 

0.25871 ppm 
0.14210 po:T' 

0. 18214 !:'pn; 
0.61698 1:.'011: 

0. 17944- pprn 
0. 10025 PDii: 

i). 3173t, i:.iC•tT1 

(). 1 .:::J.94E: p r:•i'r~ 

(). 251C)2 pp!n 
0. 19539 po:!: 

0.19350 c:•om 
(). t:·118~~ pC!i!": 

0.11:'·11 ppm 
0.08701 pD:T: 

0.45958 ppm 
0.20396 pom 

0.28988 ppm 
(i. 23535 pD!I! 

0.34753 ppm 
<). 29342 p01T; 

0.28683 ppm 
()a 39213 pDffl 

0.28269 pprr 
(;.21::,.191. pon 

0.26449 pprr 
0. 35366 p::•ir 

0. 26641 pJ:•!T 
0. 2!504:3: porr 

0. 25624 opn 
(l. 4· 7032 p Coil 

0. 28600 ppn 
o. 63998 p [)fj 

0. 2'+636 ppi! 
0.12656 PDf' 

().4·3895 ppr 

0. 183~'.2 pDr: 

0. 56349 pr.:or 
0. 2:::1.73 por 

0. 3835-'-'l· PJ:H 

1.37241 pDr 



SF'L# 00066 
SPL# 00066 

SPL# 00067 
SPL# 00067 

'" 'SF'L# 00068 
SF'L# 00068 

SF'L# 00069 
SFL# 00069 

SPL# 00070 
SF'L# 00070 

SFL# 00071 
SF'L# 00071 

SFL# 00072 
SF'L# 00072 

SPL# 00073 
SF'L# 00073 

SF'L# 0007 4· 
SPL# 00074 

SFL# 00075 
SPL# 00075 

·"'''"'''3PL# 0007 6 
""',,3FL# 0007 6 

SFL# 00077 
SPL# 00077 

SFL# 00078 
SFL# 00078 

SF'L# 00079 
SFL# 00079 

Sr'L# 00080 
SPL# 00080 

SFU* 00081 
SFL# 00081 

SF'L# 00082 
SFL# 00082 

SF'L# 00083 
SF'U!: 00083 

SPL# 0008.:.~ 

SPL# 00084 

''::3FL# 0008 5 
SF'L*i: 00085 

SFL# 00086 
SF'L:~: 00086 

09:23:37 
09:28:37 

09:31:42 
09:36:42 

09:39:47 
09:44:47 

09:47:52 
09:52:52 

09:55:57 
.10:00:57 

1 (): t)L't: ()2 
10:09:02 

10:12:07 
10:17:07 

10:20:12 
1<):25:12 

10:28:17 
10:33:17 

1(J:3t.:22 
1():41:22 

1(): 4-4:27 
1(• ~ Ll-9: 27 

1<) : :=,2 : 32 
1<):=~7:32 

11: (H): 37 
11: u::.: 37 

11:08:42 
11:13:42 

11:16:47 
11:21:47 

11~24:52 

11~:29:52 

11 ~ 32 :.~7 
1.1:37:57 

11:41:02 
U.: 46:02 

11:<1-9:07 
11:54:07 

11:57:12 
12: ()2 ~ 12 

12:05:17 
1.:2:10:17 

TIC = 53.1565 mV 
TOC = 76.2746 mV 

TIC = 70.0615 mV 
TOC = 144.681 mV 

TIC = 53.0367 mV 
TOC = 78.5439 mV 

TIC = 65.4671 mV 
TOC = 156.960 mV 

TIC = 28.6883 mV 
TOC = 64.6984 mV 

TIC = 18.4717 mV 
TOC = 10.8655 mV 

TIC = 27.3811 mV 
TOC = 17.8705 mV 

TIC = 27.9490 mV 
TOC = 27.6962 mV 

TIC = 29.5143 mV 
TOC = 269.858 mV 

TIC = 29.6854 mV 
TOC = 544.669 mV 

TIC = 63.1700 mV 
TOC = 177.429 mV 

TIC = 127.121 mV 
TOC = 350.114 mV 

TIC = 65.9584 mV 
TOC = 178.187 mV 

TIC = 140.235 mV 
TOC = 356.710 mV 

TIC - 26.0209 mV 
TOC = 19.3754 mV 

TIC = 27.2108 mV 
TOC = 29.9304 mV 

TIC = 23.7628 mV 
TOC = 527.607 mV 

TIC = 29.8851 mV 
TOC = 15.0163 mV 

TIC = 25.8794 mV 
TOC = 273.580 mV 

TIC = 29.6284 mV 
TOC = 545.653 mV 

TIC = 52.6775 mV 
TOC - 172.523 mV 

07 ::::,C)f.:>Q mt,,t 

2. 60384 Ltg C 
3 • 73627 LlQ C 

3.43192 ug C 
7.08709 ug C 

2. 59797 LIQ C 
3.84743 L!Q C 

3.20687 ug C 
7.68857 ug C 

1. 4052B Ltg C 
3.16922 ug C 

(i. 90482 L\Q C 
0.53224 ug C 

1.34125 ug C 
0.87537 ug C 

1.36906 ug C 
1.35668 ug C 

1.44574 ug C 
13.2189 ug C 

1.45412 ug C 
26.6803 ug C 

3. 0943~· ug C 
8.69126 u.g c 

6.22694 uq C 
17.1501 ug C 

3.23094 ug C 
8.72840 ug C 

6 u 86932 LH~ C 
17.4732 ug C 

1. 27 462 ug C 
0.94909 ug C 

1.33291 ug C 
1.46612 ug C 

1.16401 ug C 
2:'•. 844·5 ug C 

1.46390 L\0 c 
0 .. 73556 ug C 

1.2b769 ug C 
13.4012 ug C 

1. 4::,13::::: ug C 
26.7285 ug C 

2. ;:.ao38 ug c 
8 . .q. 5092 ug C 

0.51561 ppm 
0. 73985 PPiT; 

0.67958 ppm 
1. 40338 PPIT! 

0.51445 ppm 
0 • 76186 pP!!o 

0.63502 ppm 
1. 52249 ppifl 

0.27827 ppm 
i), 627 :'•6 p D!Ti 

0.17917 pprn 
0 .. 10539 pDn1 

0. 265::'·9 ppm 
0. 17334 PDtTI 

0.27110 ppm 
i). 2686:'5 PCHl! 

0.28628 ppm 
2.6175'7' PDI1! 

0.28794 ppm 
5. 28323 poiT; 

0.61274 ppm 
1. 72104 p0111 

1.23306 ppm 
3 .. 39607 pOH• 

0.63978 ppm 
1. 72840 p;:Jrr; 

1.36026 ppm 
3,. 46004 pori, 

0.25240 ppm 
0 .. 1879::::; DOH; 

0. 26394 pprn 
(;" 29l)32 PDHI 

0. 23049 PPIT 

~;,. 11773 J,:1Qfj 

0.28988 pprr 
0. 1456:'• PDfi 

0. 25102 r.:•prr 
2. t:;. 53/(J p Dff 

(i • 28739 P Pfl 

0. 51096 Ppi1 

1 . b 734 ::'~ Co Dil 



,;#!{"''"'' 

SPL# 00088 
SF'L# 00088 

SPL# 00089 
SF'L# 00089 

SF'L# 00090 
SPL# 00090 

SPL# 00091 
SPI_# 00091 

SF'L# 00092 
SF'L# 00092 

SPL# 00093 
SPL# 00093 

SFL# 00094 
SF'L# 00094 

SFL# 00095 
SF'L# 00095 

SPL# 00096 
SPL# 00096 

SPL# 00097 
SPL# 00097 

SPL# 00098 
" ~PL# c_·,c_l<~_,98 \.~c::l • 

SPL# 00099 
SPL# 00099 

SPL# 00100 
SF'L# 00100 

SPL# 00101 
SPL# 00101 

SPL# 00102 
SPL=fl: 00102 

Si='L# 00103 
SF'Ut 00103 

SPL# 00104 
SPUi= 00104 

SFL# 00105 
SPUI= 00105 

SPL# 00106 
SPL# 00106 

' SPL# 00107 
SF'Ll=l= 00107 

3FUi= 00108 
SPU! 00108 

12:21:27 
12:26:27 

12:29:32 
12:34:32 

12:37:37 
12:42:37 

12:45:42 
12:: ::.c): 42 

12:53:47 
12:58:47 

13:01:52 

13:09:57 

13:18:02 
13:23: ()2 

13:26:07 
13:31:07 

13:34:12 
13:39:12 

13:42:17 
13:.£1·7:17 

13: 5C): 22 
13:55:22 

13:58:27 
j_,q.: <)3: 27 

14: <)t:.: 32 
1L1·: 11:32 

TIC= 46.7297 mV 
TOC = 179.022 mV 

TIC = 71.1468 mV 
TOC = 353.549 mV 

TIC = 26.1058 mV 
TOC = 530.747 mV 

TIC = 23.2844 mV 
TOC = 14.6220 mV 

TIC = 6.76781 mV 
TOC = 37.9071 mV 

TIC = 7.71792 mV 
TOC = 58.6204 mV 

TIC = 7.71792 mV 
TOC = 578.743 mV 

TIC = 6.03625 mV 
TOC = 239.357 mV 

TIC = 6.65935 mV 
TOC = 156.629 mV 

TIC = 7.88100 mV 
TOC = 372.587 mV 

TIC = 7.41909 mV 
TOC = 150.209 mV 

TIC = 12.1971 mV 
TOC = 376.895 mV 

TIC = 23.9036 mV 
TOC = 529.547 mV 

TIC = 17.1654 mV 
TOC = 15.3827 mV 

14:14:37 N.L. TIC= 1737.19 mV 
14:19:37 TOC = 456.200 mV 

14:22:42 N.L. TIC = 2064.65 mV 
14:27:42 TOC = 460.098 mV 

14:30;47 N.L. TIC = 2002.64 mV 
14:35:47 TOC = 293.794 mV 

1.<.').:38: 52 
14·: 43: !'52 

N.L. TIC = 
TOC = 

2033.56 
,.....o-':1' , -' ..::. .. ,-.o/o 

mV 
mV 

14:46:57 ~~L. TIC - 1985.80 mV 
14:51:57 TOC - 289.665 mV 

14:55:02 O.R. TIC = 2253.87 mV 
15:00:02 TOC = 281.603 mV 

15:03:07 N.L. TIC - 1745.26 mV 
15:08:07 TOC 305.812 mV 

·: !7.\ .. 1 1 " ·1 r-:· f\! l ·l Ll7~ . ,(.i.1 ro\) 

2.28903 ug C 
8.76930 ug C 

3.48509 ug C 
17.3184 ug C 

1.27878 ug C 
25. 9983 LIQ C 

1 .14057 Ll<;;J C 
0.71625 ug C 

0.33151 ug C 
1. 85686 LIQ C 

0. 3780~5 LIQ C 
2.87149 ug C 

0. 37805 Ll!;J C 
28.3494 ug C 

0. 29568 LIQ C 
11.7247 ug C 

0. 32620 LIQ C 
7. 67240 Ll(J C 

0.38604 uq C 
18.2509 LlQ C 

0.36342 ug C 
7.35788 ug. C 

0.59746 uq C 
18.4620 LIQ C 

1.17090 ug C 
25.9396 ug C 

0.84083 ug C 
0.75351 ug C 

85.0951 uq C 
22.3467 ug C 

101.136 ug C 
22.5376 uo c 

98.0983 uq C 
14.3913 u.g c 

99.6126 ug C 
14·. 5815 L\C] c 

97.2732 ug C 
14.1891 uo c 

110.40:' LID C 
13.7942 ug C 

9;:,. LJ.9(i3 LID C 
14. 980C• U(J C 

7~ .. 1. 7 4 3 ua C 

0.45327 ppm 
1. 73650 pDIT• 

0.69011 ppm 
3 • 42939 p i:IITI 

0.25322 ppm 
5.14819 PDf!: 

0. 2258::. ppm 
0. 14183 PPfY· 

0.06564 ppn: 
(i. 367&_.9 pDt'!" 

0. 07 486 p Qfji 

(}a 568C•1 PDf~i 

(j. ()/ 486 p !=)iii 

5.61_374 pDU! 

0.05855 ppm 
2. 32173 PD1! 

0. 06459 pp1n 
1. :=rl929 porL 

0.07644 pom 
3. 61405 OD!T: 

0.07196 PD!T 

1. 45701 poii 

0.11831 porr 
3. 6:::583 PDfT 

0. 23186 PP1T 

0. 16650 ppri 
0. 1.4921 PDH 

16.8505 PPil 

4. 42509 PDii" 

20.0268 opi: 
4 • 4(.S29!) l:1D1! 

19. 4254· PC•ii 

2. 8'1977 po:: 

19.7253 
2. 887,12 

pp~ 

PP!! 

19.262(1 pp! 

2. 80972 LJDr 

21.8623 PPi 

2. 73152 I:JC.'I 

16.9288 pp; 

2 .. Cfbf::.,3•;},. J:l[)f 



3PL# 00110 
SF'L# 00110 

SF'L# 00111 
SPL# 00111 

"·v"SF'L# 00112 
SPL# 00112 

SF'L# 00113 
SPL# 00113 

SPL# 00114 
SF'L# 00114 

SF'L# 00115 
SF'L# 00115 

3PL# 00116 
SPL:H: 00116 

3F'L# 00117 
SPL# 00117 

3F'L# 00118 
SPL# 00118 

3F'L# 00119 
SPL# 00119 

:3PL# 00120 
.. ,PL# 00120 

:3F'L# 00121 
SPL# 00121 

SF'L# 00122 
SPL# 00122 

3PL# 00123 
SPUI: 00123 

3FL# 00124 
SPL# 00124 

3F'L# 00125 
SPU.J: 00125 

SFL# 00126 
SF'UF 00126 

3F'L# 00127 
SF'L# 00127 

3F'L# 00128 
SF'L# 00128 

"'''SF'L# 00129 
SPL# 00129 

:::Fuf. oo130 
SF'Lt!: 0()130 

15:19:17 
15:24:17 

15:27:22 
15:32:22 

TIC = 24.0726 mV 
TOC = 529.833 mV 

TIC = 23.0313 mV 
TOC = 12.7399 mV 

15:35:27 N.L. TIC = 1623.99 mV 
15:40:27 TOC = 69.4619 mV 

15:43:32 N.L. TIC = 1344.55 mV 
15:48:32 TOC = 69.2730 mV 

15:51:37 
15: 5t.: 37 

15: 59: 4-2 
16:04:42 

TIC = 17.8042 mV 
TOC = 78.7361 mV 

TIC - 15.8075 mV 
TOC = 78.2557 mV 

16:07:47 N.L. TIC = 1378.01 mV 
16:12:47 TOC = 57.8195 mV 

16:15:52 N.L. TIC = 1206.72 mV 
16:20:52 TOC = 56.9277 mV 

16:23:57 
16:28:57 

16:32:(i2 
16::37: ()2 

TIC = 23.6502 mV 
TOC = 60.4424 mV 

TIC = 21.7119 mV 
TOC = 59.7314 mV 

16:40:07 N.L. TIC - 1655.62 mV 
16:45:07 TOC = 80.0193 mV 

16:48:12 N.L. TIC = 1390.11 mV 
16:53:12 TOC = 70.3441 mV 

16:56:17 
17:C)1:17 

17 = ()4: 22 
17: ()9: 22 

17:12:27 
17::17:27 

17:20:32 
17:25:32 

TIC = 30.3133 mV 
TOC = 109.212 mV 

TIC = 26.8989 mV 
TOC = 9.44385 mV 

TIC = 20.1727 mV 
TDC = 79.2811 mV 

TIC = 18.8058 mV 
TOC = 72.9364 mV 

17:28:Z7 N.L. TIC = 1740.28 mV 
17:33:37 TOC = 71.3226 mV 

17:36:42 N.L. TIC = 1455.33 mV 
17:41:42 TOC = 69.6823 mV 

17:44:47 
17: 4·9: 47 

17:52:52 
17:57:~'52 

18:00:'::•7 
18:: c):5: 57 

"' ......, . ,-.. n ",-·,~'"'""'! 

TIC - 19.4190 mV 
TOC = 70.7227 mV 

TIC = 18.2212 mV 
TOC = 71.4174 mV 

TIC - 19.7538 mV 
TOC = 76.1152 mV 

TT,...,. 

1.17918 uq C 
25.9535 ug C 

1.12817 LlQ C 
0. 62405 LlQ C 

79.5504 ug C 
3.40255 ug C 

65.8619 uq C 
3.39330 ug C 

0.87212 ug C 
3.85684 ug C 

0.77432 uq C 
3.83331 ug C 

67 • 5011 LlQ C 
2.83226 ug C 

59.1103 uq C 
2.78857 ug C 

1 • 1584·9 ug C 
2.96074· l_lg c 

1. 06354· Ll0. C 
2.92591 ug C 

81.0998 uq C 
3.91970 ug C 

68.0937 uq C 
3.L'rLl·577 LIQ C 

1.48488 ug C 
5. 34971 l_lg c 

1. 31763 Llq C 
0 • 46260 LlQ C 

0.98814 uq C 
3. 8835<'t LlQ C 

0.92119 uq C 
-:r r:;--,,.., ""7 r.: 
._; •• '-' ,/ k / ~ ug C 

8:.'•. 2466 ug C 
3. 49:370 ug C 

71.2884 uq C 
~5" 41335 Llg C 

0. 95122 UQ C .. 
3. •l6Ll-31 ug C 

0. 892::'·5 ug C 
3. •l983.cj. LID C 

0.96763 ua C 
:::;. . 728•l6 uo c 

1 . (;;-;"":,;'71 I I(] C 

0.23350 ppm 
5. 13932 poo; 

0.22340 ppm 
0. 12357 PDO: 

15.7526 ppm 
0. 67377 pon, 

13.0420 ppm 
0 • 6 71 9 4 D D If: 

0.17269 ppm 
0.76373 pon: 

0.15333 ppm 
0. 75907 pOi!! 

13.3666 ppm 
0. 56084 pDifi 

11.7050 ppm 
<). 55219 pcHr~ 

0.22940 ppm 
(l • 58628 pDIT; 

0.21060 ppn·, 
<). 57938 00i1i 

16.0594 ppm 
0.77617 pc-11: 

13.4839 opm 
0. 68233 po:r: 

0.29403 ppm 
1. 05935 PDii": 

0.26091 ppm 
0.09160 pPIT! 

0.19567 ppm 
0. 76901. PPfi: 

0.18241 ppm 
<). /C)/47 PDO"! 

16.8805 opin 
0.69182 POll"! 

14.1165 ppi!l 
0.67591 POll; 

0.18836 oprn 
0. 6860(! p t::n': 

0.17674 opm 
0. 6'727 4 OOfl: 

0 . 1 9 161 0 i:H!l 

(). 7383(1 !:)Dfl: 

(; .. 1 ~865 DC'1Tl 



SF'L# 00132 18:17:07 N.L. TIC = 1127.27 mV 55.2187 Llc;J c 10.9344 ppm 
SPL# 00132 18:22:07 TOC = 56.0068 mV 2.74346 Llg c 0.54326 pprr 

SPL# 00133 18:25:12 TIC = 876.126 mV 42.9165 uq c 8.49832 po:>: 
SPL# 00133 18:30:12 TOC = 58.3122 mV 2.85639 Llg c 0.56562 pon 

SPL# 00134 18:33:17 TIC = 35.3088 mV 1.72958 uq c 0.34249 Pt:'IT: 

SPL# 00134 18:38:17 TOC = 60.2568 mV 2.95165 ug c 0.58448 po1> 

SPL# 0013::. 18:41:22 TIC = 33.7240 mV 1.65195 Llc;J c 0.32711 opm 
SPL# 00135 18:46:22 TOC = 59.5769 mV 2.91834 ug c 0.57788 ppr.-. 

SPL:f:l: 00136 18:49:27 TIC = 29.0015 mV 1.42062 uq c 0.28131 ppm 
SF'L# 00136 18: 5•l: 27 TOC = 107.927 mV 5.28674 L!Q c 1.04688 0011 

:3PL# 00137 18:57:32 TIC = 14.2330 mV 0.69719 Llc;J c 0.13805 pp:n 
SPL# 00137 19:02:32 TOC = 4.87467 mV 0.23878 ug c 0. OL1·728 OD;T: 

3PU~ 00138 19:05:37 TIC = 28.3185 mV 1.38717 ug c 0.27468 PPiT: 

SF'L# ()()138 19:10:37 TOC = 96133253 mV 0.45714 LIQ c 0. ()9052 DDr: 



Thursday, October 23, 199 

Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 

REQUEST NUMBER: 

3845RC 

ANALYSIS TYPE: OTHER 

ATTN: Sue Zeller 
HUFFMAN LABORATORIES 
4630 INDIANA 

GOLDEN, CO 80430 

SAMPLE CONT 
ID ID 

04LA-97-048'f. 01 

CONTAINER 
DESCRIPTION 

1 L amber glass 

ANALYSIS 
ORDER CODE 

HUMACID 

FIMI Plgl ~CHAD~ OF CUSTODY DOCUMENT FOR REQUEST NUIIBER 3II45R Page 1 

nme Received By: Date nme 

~~~~~~...;....;..~4---10·23-'!z Jc :s-') {Y/Jft!.<( OU.t1JL,r'/f zti()A6 '0::rL JO/d-V(f? 9: tr-
PRJNTEONAME SIC~~ 

PRINrn> NAME SIGNATURE PRINrn> NAME SICNATlJRE 

PRINTED NAME SICNATlJRE PRINTID NAME SICiNA TlJRE 
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Wednesday, November 05, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Steve Fry 

Paragon/AT! 

225 COMMERCE 

FT. COLLINS, CO 80524 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 11/5/97 

REPORT DUE: 12/5/97 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

REQUEST NUMBER: 3882R 

ANALYSIS TYPE: RAD 

C\'1 \l04 ~ 

These samples are on: 

LANL Request Number: 3882R 

Per Agreement Number: 7794L0014-9S 

Project Cost Code: MA42 5560 0030 

COMMENTS: LA -1049, AP; PREVIOUS SCREENIED UNDER 04LA-97-0486 

LANL ER SMO CONTAC : 

S
. ( 
1gnatu ......,___~ 

ANALYSIS ANAL YTE(S)\j SAM LE CONT 
ORDER CODE ID ID 

GROSSAB 04LA-97 -0566 01 w 

DATE 
SAMPLED 

10/20/97 

COMMENTS 

-0\ 

Final Page of REQUEST NUMBER 3882R Page 1 



Paragon Analytics, Inc. 
Case Narrative File 

Subcontract Number: 7794L0014-9S 

Request Number: 3882R 

Date File Saved: 11/22/97 

Section 1. Sample Identification Numbers 

LANL Sample IDs 
04LA-97-0566 

Section 2. Case Narrative 

Section 2.1 Sample Shipping and Receipt Logistics 
The sample was received intact. No problems were observed. 

Section 2.2 Sample Preparation, Analysis, and QC Narrative 

Section 2.2.1 Analysis Method: GROSS AB 

PAl Sample IDs 
97-11-049 

Samples under Request Number 3882R (P AI Work Order 97-11-049) were received on 11/06/97 and 
scheduled for gross alpha/beta analysis, which was completed on 11/20/97. 

The analytical results for these samples are reported in units of pCi/L. 

This work order was prepared using PAI SOP702Rll, and analyzed using PAl SOP724R5. 

Gross alpha results are referenced to 241 Am. Gross beta results are referenced to 90SrN. 

No problems were noted during the preparation and analysis ofthese samples. All quality control 
criteria were met. 

PARAGON ANALYTICS, 000001 



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

l I ! "1' • 1\.'~ L 
1 , ,~c \ 

~eqee Gallegos U Date 
Radiochemistry Instrument Technician 

Radiochemistry Final Review Date I 

Section 3 Certification Statement 
I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, except as detailed in this case narrative. This certification is verified 
by the Laboratory Manager's or designee's signature in the hard copy report. 

(' Jl-~9 
.('tv Donald Gipple 

Laboratory Manager 

PARAGON ANALYTICS, :.~-
000002 



CCS/VALIDATION COVER SHEET 

M Code __ SDG/RN: 3882R LAB NAME: Paragon LAB CODE ---
NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 5 December 97 EDS ENTRY DATE ___ __ 

ANALYTICAL SUITE: o VOLATILES o HIGH EXPLOSIVES 
o SEMIVOLATILES 
o PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

1. Case Narrative 
2. Airbills (no. Of shipments __ ) 
3. Chain-of-custody records 
4. Sample tags 
5. Sample log-in sheets 
6. Internal lab sample transfer records 

and tracking sheets 

o INORGANICS 
X RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ______________________________ __ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by· Date: 



GROSS ALPHA/BETA BLANK SPIKE RESULTS 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/13/97 

Client Name: Shared QC Date Analyzed 11/20/97 

Client Project ID : Blank Spike Sample Matrix Water 

Lab Workorder Number 97-10-257 Units pCi/1 

Alpha Recovery Data 

I I 
Alpha Alpha Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

I 97-10-257-S1 II 210.0 II 221.1 II 105.3 II Pass 

Beta Recovery Data 

I I 
Beta Beta Percent 

I Lab Sample ID Spike Added Reported Recovery Flag 

I II 
-

II II II 97-10-257-S1 273.3 257.7 94.3 Pass 

PAI sets control limits for gross alpha/beta measurements based on 
EPA/EMSL Laboratory Intercomparison Control Limits. 

Acceptance Range for Percent Recovery of blank spike samples 
is known ± 30%. 

Remarks: 

Blank Spike for workorders 97-10-257, 10-228, and 11-049. 

000007 
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ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 11/13/97 

Client Name: Shared QC Date Analyzed 11/20/97 

Client Project ID: Blank Sample Matrix : Water 

Lab Sample ID Series: 97-10-257 count Duration: 600 Min. 

Analyzed By : RG 

I I I 
Gross Alpha Gross Beta 

Client sample ID Lab Sample ID (pCi/1) (pCi/1) 

Blank 10-257-B1 

I 
-0.20 ± 0.32 

II 
0.16 ± o. 751 

Decision Level 10-257-B1 0.71 2.1 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a). 
'·"'See PAI SOP 743FC for TPU determinations. 

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

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Blank for workorders 97-10-257, 10-228, and 11-049. 

000006 



CCS AND VALIDATION 

Explanation of qualifiers (Q) : 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as "R" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

1 

P Use professional judgment based on data use . It usually has 
an "M" with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. (For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



REASON CODES FOR VALIDATION QUALIFIERS 

RADIOCHEMISTRY (R) 

"t. .. 

1 

la 

lb 

lc 

ld 

3 

3a 

3b 

4 

6 

6a 

6d 

Tracer/carrier recovery < 10%. 

Tracer recovery 10-30% and the result > EQL. 

Tracer recovery 10-30% and the result < EQL. 

Carrier recovery 10-40% and result > EQL. 

Carrier recovery 10-40% and the result < EQL. 

Spike recovery > upper limit. 

Spike recovery < lower limit. 

Spike recovery outside criterion but sample is not of same 
matrix as was matrix spike sample 

Sample result > EQL but < SX the amount found in the blank. 

Recovery of analyte in the LCS > upper limit. 

Recovery of analyte in the LCS < lower limit. 

LCS tracer/carrier recovery < 10 % and sample result is a 
non-detect. 

7 For the set of duplicates, both results are > EQL or no EQL 
is available, but there is not a 3 cr agreement between the 
results - within an SDG. 

8 One result > EQL and the difference > a factor of lxEQL for 
water and 2xEQL for soil. 

9a Result < MDA and MDA is < EQL. 

9b Result > MDA but < EQL. 

lOa Result < both MDA and EQL. 

2 



lOb Result < MDA but > EQL. 

11 Result is less than three times the reported 1-sigma 
uncertainty. 

17 A zero was added to the result field because the laboratory 
did not provide a value or a MDC. 

3 



1 ,,., 
RADIOCHEMISTRY 
Lab Control SamRie {LCS} OK 

See 
comment 

Present? X yes no Obtain from lab. Q=A 

1/SDG If criterion not met, qualify each analyte R6a 
associated with the LCS in the same 

75-125% recovery batch as J-

Paragon uses a blank spike as the for < 75% and J+ for > 125% R6 
LCS. 

If the LCS sample tracer/ carrier R6d 
recovery is < 10%, qualify the associated 
sample data as P for non-detects. 

Matrix SRike {MS) NA 

1/SDG Obtain from lab. Q=A 

Present? yes no If criterion not met, qualify all analytes R3a 
associated with the MS with a J- for 

~':•5-125% recovery <75% 

(Note: As opposed to other and J+ for > 125%, R3 
tests, the matrix spike test will 
qualify samples on the basis of if all samples in batch of same matrix. If R3b 
their connection by SDG and there is variation of matrix, P for 
not by analytical batch). samples not of same matrix as spiked 

sample. 
Method blank OK 

Present? X yes no Obtain from lab. Q=A 

1/SDG If the sample result > EQL or no EQL is R4 
available but <5x the amount found in 

target analytes :s;;5x the amount the associated blank, it should be 
in the blank qualified as U. In making this 

comparison the differing aliquot size of 
the blank and sample being tested 
should be taken into account. 



2 

,, ,.Duplicate OK 

Present? X yes no Obtain from lab. Q=A 
' I 

1/SDG If both results are above the EQL or no R7 
EQL is available, all results for same 

(Note: As opposed to other analyte in same SDG should be qualified 
tests, the duplicate tests will as 4 if there is not 3cr agreement 
qualify samples on the basis of between results. 
their connection by SDG and 
not by analytical batch). If both results are < EQL no test should 

be done. 
RS 

If one result > EQL and difference > 
factor of 1 X EQL for water and 2X EQL 
for soil, qualify with J. 

EQL See 
comment 

Denote those samples where When the MDA < the EQL or no EQL is 
theresuHislessthanthe available: 

,,reported sample MDA or EQL. 
,, 

Qualify as U those sample results < the R9a 
"flY Confirm that the MDA of each MDA. 

reported analyte in each sample 
and blank is <EQL. Qualify as U those sample results > MDA R9b 

but< EQL. 
The decision level result from the 
blank was used in place of the When the MDA is >EQL: 
MDA for this test. 

Qualify as U those sample and blank R10a 
results < both the MDA and EQL. 

Qualify as U those sample and blank R10b 
results < than the MDA but > EQL. 

Detection with resRect to the NA 
reRorted uncertainty 

This is a more conservative test Qualify as U those results< three times R11 
of detection than simply the reported 1-sigma uncertainty. 
considering the MDA or EQL Equivalently qualify as U those results < 
since sample results > than 1.5 times the reported 2-sigma 
both the EQL and MDA may still uncertainty or < the reported 3-sigma 

( 1e qualified using this test. uncertainty. 



3 

... Tracer/carrier recovery NA 

Present? yes no Obtain from lab. C=A 

Tracer recovery for alpha spec If tracer/carrier recovery < 1 0 %, qualify R10 
analyses 330 % results as R 

Carrier recovery for If tracer recovery is 1 0-30%, 0=4 R11a 
beta/gamma analyses 3 40% 

if result > EQL and UJ if result < EQL R11b 

If carrier recovery is 1 0-40%, C=J R11c 

if result > EQL and UJ if < EQL R11d 



ALPHA/BETA ANALYSIS RESULTS SUMMARY 

Method 900.0/9310 (Modified) 

Lab Name: Paragon Analytics, Inc. Date Collected: 10/20/97 

Client Name: Los Alamos National Lab Date Analyzed 11/20/97 

Client Project ID: 3882R Sample Matrix : Water 

Lab Sample ID series: 97-11-049 Count Duration: 600 Min. 

Analyzed By : RG 

I II I 
Gross Alpha Gross Beta 

Client Sample ID Lab Sample ID (pCi/1) (pCi/ 1) 

04LA-97-0566 11-049-01 15.0P± 3.7 32~ 0 ± 5.2 
04LA-97-0566 11-049-D1 16.8 ± 3.6 29.8 ± 4.9 

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2u). 
See PAI SOP 743FC for TPU determinations. 

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

These samples were prepared using PAI SOP702FC and analyzed using 
PAI SOP705FC. 

Remarks: 

Sample 97-11-049-D1 is a duplicate of sample 97-11-049-01. 

00000 I~ r I 



Thursday, November 13, 1997 

Los Alamos 
NATIONAL LABORATORY 

DATA ENTERED REQUEST NUMBER: 3905R 

ANALYSIS TYPE: RAD t 
112697H 

ATTN: H. Gote Ostlund 

UOM TRITIUM LABORATORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 11/13/97 

REPORT DUE: 12/15/97 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

LANL ER SMO CONTACT" 

Signatur~::;.:-----+ 

ANALYSIS 
ORDER CODE 

LH3 

CONT 
ID 

04LA-97 -0483 09 w 

These samples are on: 

LANL Request Number: 3905R 

Per Agreement Number: PO 256BA 

Project Cost Code: MA4255600030 

DATE 
SAMPLED 

10/16/97 

COMMENTS 

Final Page of REQUEST NUMBER 3905R Page 1 
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Revised 12 September 1995 

GENERAL CQMMENTS ON TRITIUM RESULTS 

Tritium Scale (New> 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year·1 • In this scale, 
1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65% year·1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F- 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Vety low tritium values 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II. 8, in the "Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling•. Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency. is equivalent to 1.00 cpm per 2 TU. the background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 

References 

Mann, V.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
tritiated-water standards and their use, Int. J. Appl. Rad1st. Isot., 33, 383-
386, 1982. 

Taylor, C. B. , and V. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Rad1st. Isot., 33, 377-382, 1982. 
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Cust LABEL INFO 
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NATIONAL LAB 

* Average of duplicate runs 

- MIGLIO 

JOB.SX 

1016.01 
1016.02 

Purchase Order: G5007 
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REFDATE 

971016 
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QUANT 

500 
500 

ELYS 
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TU 

32.5 
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eTU 

1.1 

0.7 
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Tritium Scale <New> 

Revised 12 September 1995 

GENERAL COMMENTS ON TRITIUM USULTS 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576' year-1 • In this scale, 
1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65' year-1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F - 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02' between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Ve[Y low tritium yalues 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of •unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium). Section II.S, in the •Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling•. Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
50x enrichment, the efficiency. is equivalent to 1.00 cpm per 2 TU. the background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 

References 

Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
t'ritiated-water standards and their use, Int. J. Appl. Radlat. Isot., 33, 383-
386, 1982. 

Taylor, C. B. , and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radiat. Isot., 33, 377-382, 1982. 
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Cust LABEL .INFO JOB.SX REFDATE QUANT ELYS' TU eTU 

LANL REQUEST #3906R: 
LANL-04LA-97-0486 ORIGINAL 
LANL-04LA-97-0486 RERUN 
LANL-04LA-97-0486 AVERAGE 
LANL-04LA-97-0486 RERUN #2 

LANL REQUEST #3905R: 
LANL-04LA-97-0483 ORIGINAL 
LANL-04LA-97-0483 RERUN 
LANL-04LA-97-0483 AVERAGE 
LANL-04LA-97-0483 RERUN #2 

1016.01 
1016.01 
1016.01 
1016.01 

1016.02 
1016.02 
1016.02 
1016.02 

971016 
971016 
971016 
971016 

971020 
971020 
971020 
971020 

500 
500 
500 
500 

500 
500 
500 
500 

216 
170 
170 
DIR 

222 
157 
157 
DIR 

34.0 
32.5 
33.3 

34 

21.1 
20.9 
21.0 

21 

1.2 
1.3 
1.1 

3 

0.7 
0.7 
0.7 
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Revised 12 September 1995 

GENERAL COMMENTS ON TRITIUM RESULTS 

Tritium Scale !New> 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year·1 • In this scale, 
1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65% year·1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F- 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Very low tritium values 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II.8, in the "Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling". Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency. is equivalent to 1.00 cpm per 2 TU. The background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. · 

References 
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t'ritiated-water standards and their use, Int. J. Appl. Rad!st. Isot., 33, 383-
386, 1982. 

Taylor, C. B. , and V. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Rad!st. Isot., 33, 377-382, 1982. 
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Dr. Joylene Valdez 
Los Alamos National Laboratory 
Environmental Science & Waste 
Technology, CTS-7 
Los Alamos, New Mexico 87545 

Dear Joylene: 

Ref.210-018:JDH:cg 
January 16, 1998 

It appears that we have made an error of sample mix up on the last set of 
samples that you sent us. When you phoned to request possible reruns, the 
mistake became apparent. We have good QA/QC here at the lab, and this should 
never have happened, but it did, and we sincerely apologize. Following this 
cover letter is the replacement table of final data with the corrected sample 
identifications and a listing of all runs, including our laboratory reruns. 

We propose to do a second set reruns on both samples, using direct counting, 
without enrichment. There is sufficient sample remaining to do so. Due to the 
sample label mix-up on our part, we will not charge for any analyses of these 
samples. 

Please let us know if there is additional assistance we can give. 

Enclosure 

CC: Patrick Longmire 

Sincerely, 

~~rll~d/ 
Dr. James D. Happell 
Associate Research Professor 

Rosenstiel School of Marine and Atmospheric Science 
'Iiitiuni Laboratory 

4600 Rickenbacker Causeway 
Miami, Florida 33149-1098 

(305) 361-4100 
Fax ( 305) 361•4112 



Monday, December 22, 1997 

Los Alamos 
NATIONAL LABORATORY 

A TIN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22/97 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Not Required 

REQUEST NUMBER: 4011 R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4011R 

Per Agreement Number: 7791L0014-9S 

Project Cost Code: MA4355600040 

COMMENTS: LA -1049, AP; SAMPLES SHIPPED TO TELEDYNE. 

LANL ER SMO CONTACT: 

ANALYSIS 
ORDER CODE 

LH3 

Signatu : 

04LA-97-0630 01 w 

DATE 
SAMPLED 

12/18/97 

COMMENTS 

Final Page of REQUEST NUMBER 4011 R Page 1 
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Monday, cecember22, 1187 

Los Alamos 
NA.'ftONAL LAaOIIA.'tOitY 

ATTN: J.._ltoM 
W&ITQN 
101 W!LeH POOL ROAI) 

LIONVtLL&, PA US41·122S 

Pleat analya th• enc:&oHd umplu 
1coorilng to the tcMdult lndlcattd! 

•taP DATI: 121UII7 
RI..ORT DUE: 11ZZII7 
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Mondar, Dtcembtr 22, 1907 

Los Alamo• 
IATIO"AL LAJOJlATOKY 

ATTN: JudY Stone 
WI8TON 
208 'NEI.a4 POOL ROAD 
LIONVILLE, PA 1SIM1·1~1 

Pa.a11 anatyu the enciDHd •mplet 
1aoordlng to thtiChldUie lndiCittd: 

IHlP OATE: 121UII'I' 

REPORT DUE: 1111/tl 
1URN AROUND REQ'D: 30 dlya 

RAD ICRIININO: YH, Rtallvld 

UQUEIT NUM81R: 40UR 
ANALYSIS TYP!: lltAD 

Th•• samples are on: 

I.ANL Reque•t N"mMI: .eG2IJl 
Per A;NNtmanl NumMr: m1&.00t4-M 

ftroje;t Goat cue: MAcae•ooo.to 

COUMINTI: LA ·1041 • AP: lAMPL£ IN1PPED TO TILID'YNI. 

LANL ER IMO QONTACT· Ml Hler SOSMSOOII 
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ANAL Y81S ANAL. YT!(S) 
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Monday, December 22, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: H. Gote Ostlund 

UOM TRITIUM LAB ORA TORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22/97 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; P.O. #G5009 

REQUEST NUMBER: 4012R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4012R 

Per Agreement Number: PO 256BA 

Project Cost Code: MA4355600040 

LANL ER SMO CONTACT: JOHN KEMP MS H865 505665-9968 

Signature: 

ANALYSIS ANAL YTE(S) SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

LH3 04LA-97-0629 01 w 12/18/97 

Final Page of REQUEST NUMBER 4012R Page 1 



Monday, December 22, 1997 

Los Alamos 
NATIONAL LABORATORY 

A TIN: H. Gote Ostlund 

UOM TRITIUM LAB ORA TORY 

4600 RICKENBACKER CSWY. 

MIAMI, FL 33149-1098 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22/97 

REPORT DUE: 1/22/98 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 4019R 

ANALYSIS TYPE: RAD 

These samples are on: 

LANL Request Number: 4019R 

Per Agreement Number: PO 256BA 

Project Cost Code: MA4355600040 

LANL ER SMO CONTACT: Joy,lene Valdez MS H8 5 5056659968 
I I . 

Signature: 1\..i.u..;._ 

ANALYSIS ANAL YTE(S) 
ORDER CODE 

LH3 

CONT 
ID 

04LA-97-0627 08 w 

DATE 
SAMPLED 

12/20/97 

COMMENTS 

Final Page of REQUEST NUMBER 4019R Page 1 
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February 18, 1998 

TRITIUM LABORATORY 

Data Release #98-20 
Job # 1031 

LOS ALAMOS NATIONAL LABORATORY 
TRITIUM SAMPLES 

Purchase Order No. G5009-TEL-8-2A 

' . 

James D. Happ 1 
s ociate Research Professor 

Distribution: 
Mr. John Miglio 
University of California, LANL 
SMO, TA-3, BLDG. 271, MS H865 
Los Alamos, New Mexico 87545 

Rosenstiel School of Marine and Atmospheric Science 
Tritium Laboratory 

4600 Rickenbacker Causeway 
Miami, Florida 33149-1098 

(305) 361-4100 
Fax ( 305) 361•4112 



Tritium Scale CNew) 

Revised 12 September 1995 

GENERAL COMMENIS ON TRITIUM USULTS 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The values refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year-1 • In this scale, 
1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq -
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65% year-1 • In that old scale, 1 
TU(old) is 7.186 dpm/kg H20, 3.237 pCi/kg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F - 0.9645 - (year-1990) x 0.0008 
1. e. for 1994 the factor is 0. 9613. The formula is correct within 0. 02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

VetY low tritium yalues 

In some cases, negative TU values are listed. Such numbers can occur because 
,... the net tritium count rate is, in principle the difference between the count rate 

of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II. 8, in the •tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling•. Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency. is equivalent to 1.00 cpm per 2 TU. the background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 

References 

. Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
tritiated-water standards and their use, Int. J. Appl. Radiat. Isot., 33, 383-
386, 1982. 

Taylor, C.B., and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radiat. Isot., 33, 377-382, 1982. 



I" 
', 
~' 

Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5007 
Recvd 97/12/23 Contact: J. Valdez 505/665-9968 
Job# 1031 
Final 98/02/17 CC: P. 

Cust LABEL INFO 

LANL-REQ #4019R-04LA-97-0627 
LANL-REQ #4012R-04LA-97-0629 

Env. 
Longmire, -9118 (F) 

JOB.SX 

1031.01 
1031.02 

REFDATE 

971220 
971218 

Sci & waste Tech. (f) 665-9972 
CTS-7, Los Alamos, NM 87545 

QUANT 

500 
250 

ELYS 

217 
133 

TU 

3.00 
3.76 

eTU 

0.11 
0.14 
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Revised 12 September 1995 

GENERAL COMMENIS ON TRITIUM RESULTS 

Tritium Scale CNew) 

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio 
of 10-18 • The ~alues refer to the new tritium scale of U.S. National Institute 
of Science and Technology (formerly NBS), and based on their tritium water 
standard #4926 as measured on 1961/09/03 and again 1978/09/03, and age-corrected 
with the new half-life of 12.43 years, i.e.,~- 5.576% year·1 • In this scale, 
1 TU is 7.088 dpmfkg H20, or 3.193 pCifkg H20, or 0.1181 Bqfkg H20 (Bq
disint/sec). TU values are calculated for date of sample collection, REFDATE in 
the table, as provided by the submitter. If no such date is available, date of 
sample arrival at our laboratory is used. The stated errors, eTU, are one 
standard deviation (1 sigma) including all conceivable contributions. In the 
table, QUANT is quantity of sample received, and ELYS is the amount of water 
taken for electrolytic enrichment. DIR means direct run (no enrichment). 

Through 31 December 1993, we reported tritium values in the "old" scale 
using the half-life 12.26 years, i.e., ~- 5.65% year-1 • In that old scale, 1 
TU(old) is 7.186 dpmfkg H20, 3.237 pCifkg H20. To convert from the new scale 
back to the old at any given point in time, multiply the listed TU(new)-values 
by F, where 

F- 0.9645 - (year-1990) x 0.0008 
i.e. for 1994 the factor is 0.9613. The formula is correct within 0.02% between 
1962 and 1999. To convert data from the old scale to the new, divide by F. 

Very low tritium yalues 

In some cases, negative TU values are listed. Such numbers can occur because 
the net tritium count rate is, in principle the difference between the count rate 
of the sample and that of a tritium-free sample (background count or blank 
sample). Given a set of "unknown" samples with no tritium, the distribution of 
net results should become symmetrical around 0 TU. The negative values are 
reported as such for the benefit of allowing the user unbiased statistical 
treatment of sets of the data. For other applications, 0 TU should be used. 

Reliability of results 

Refer to Services Rendered (Tritium), Section II.8, in the "Tritium Laboratory 
Price Schedule; Procedures and Standards; Advice on Sampling•. Tritium 
efficiencies and background values are different in the nine counters and values 
are corrected for cosmic intensity, gas pressure and other parameters. For 
tritium, the efficiency is typically 1.00 cpm per 100 TU (direct counting). At 
SOx enrichment, the efficiency. is equivalent to 1.00 cpm per 2 TU. The background 
is about 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not 
only the Poisson statistics, but also other experimental uncertainties such as 
enrichment error, etc. 

References 

Mann, W.B., M.P. Unterweger, and B.M. Coursey, Comments on the NBS 
t'ritiated-water standards and their use, Int. J. Appl. Radlat. Isot., 33, 383-
386, 1982. 

Taylor, C. B. , and W. Roether, A uniform scale for reporting low-level 
tritium measurements in water, Int. J. Appl. Radlat. !sot., 33, 377-382, 1982. 
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Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5007 
Recvd 
Job# 

97/12/23 
1031 

Contact: J. Valdez 505/665-9968 
Env. Sci & Waste Tech. (f) 665-9972 

Final 98/04/06 CC: P. Longmire, -9118(F) CTS-7, Los Alamos, NM 87545 

Cust LABEL INFO 

LANL-REQ #4019R-04LA-97-0627 
LANL-REQ #4012R-04LA-97-0629 

* Average of duplicate runs 

JOB.SX REFDATE QUANT 

1031.01 
1031.02 

971220 
971218 

500 
250 

ELYS 

162 
130 

TU 

2.96* 
3.85* 

eTU 

0.10 
0.13 



Monday, December 22, 1997 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Judy Stone 

WESTON 

208 WELSH POOL ROAD 

LIONVILLE, PA 19341-1225 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 12/22197 

REPORT DUE: 1/22/98 

TURN AROUND REQ'D: 30 days 

RAD SCREENING: Yes, Received 

COMMENTS: LA -1049, AP; 

REQUEST NUMBER: 4016R 

ANALYSIS TYPE: ORG 

These samples are on: 

LANL Request Number. 4016R 

Per Agreement Number: n91L0014-9S 

Project Cost Code: MA4355600040 

LANL ER SMO CONTACT: Joylene Valdez MS H865 5056659968 

Signature: -f--{ U 1 ( 0 '.L , l l (:l .. {>- J 
~ 

ANALYSIS ANAL YTE(S)'-"' SAMPLE CONT SAMPLE DATE COMMENTS 
ORDER CODE ID ID MATRIX SAMPLED 

l VOAGCMS 04LA-97-0627 01 w 12/20/97 

~OAGCMS 04LA-97-0627 02 w 12/20/97 -
ESTPCB 04LA-97-0627 03 w 12120/97 

] PAH 04LA-97-0627 04 w 12/20/97 

1TOC 04LA-97 -0627 OS w 12/20/97 

Final Page of REQUEST NUMBER 4016R Page1 
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t:\,a RECRA 
ll_U LabNet 
a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client: LANL-REQ#4016R 
RFW# : 9712L920 
Subcontract# : 7791 LOO 14-9S 

W.O.# : 02744-064-001-9999-00 
Date Received: 12-23-97 

INORGANIC CASE NARRATIVE 

1. This narrative covers the analysis of 1 water sample. 

2. The sample was prepared and analyzed in accordance with the method checked on the 
attached glossary. 

3. Sample holding time as required by the method and/or contract was met. 

4. The cooler temperature was .recorded on the chain-of-custody. 

5. The method blank was within method criteria. 

6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The 
duplicate LCS was within the 20% Relative Percent Difference (RPD) control limit. 

7. The sample was acidified prior to analysis. 

8 I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, except as detailed in this QC 
Report. 

44ucu c ~~' &&<12 ~ {..Jl- / J. Michael Taylor 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

njp\il2-920 

2-2-9f-
Date 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are 
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 18 pages. 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (61 0)-280-3000 • Fax (61 O) 280-3041 

:· 1 
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t:\!a RECRA IL..W LabNet 
a division of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client: LANL-REQ#40 16R 
RFW#: 9712L920 

W.O.#: 02744-064-001-9999-00 
Date Received: 12-23-97 

POLYNUCLEAR AROMATIC HYDROCARBONS BY HPLC 

1. One (1) water sample was collected on 12-20-97. 

2. The sample and its associated QC samples were prepared on 01-08-98 and analyzed 
according to criteria set forth in EPA Method 831 0 for Polynuclear Aromatic 
Hydrocarbon target compounds on 01-22-98. 

3. The cooler temperature has been recorded on the chain-of-custody. 

4. The preparation hold time was exceeded for this sample set. A copy of the Sample 
Discrepancy Report (SDR) has been enclosed in the data package. 

5. All initial calibrations associated with this data set were within acceptance criteria. 

6. Continuing calibration criteria were met for all continuing calibration verification 
standards analyzed prior to the sample extracts. 

7. One ( 1) of four ( 4) surrogate recoveries was outside acceptance criteria. A copy of the 
Sample Discrepancy Report (SDR) has been enclosed in the data package. 

8. All blank spike recoveries were within acceptance criteria 

~' C!_~ /$«LhAJ p-- f. Michael Taylof 
Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jehlgcl 12-920.pah 

2 .. !3· fjy 

Date 

\., The results presented in this report relate only to the analytical testing and conditions of the samples at rece1pt and during storage. All pages of this report are 
mtegral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of Ill pages. 

005 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610)-280-3000 • Fax (610) 280-3041 



t:\!a. RECRA llCJ LabNet 
a division of Recra Environmental, Inc. 

·. 

\. Virtual Laboratories Everywhere 

c 

Recra LabNet Philadelphia 
Analytical Report 

Client : LANL-REQ#4016R 
RFW # : 9712L920 
Subcontract #: 7791 LOO 14-9S 

W.O. #: 02744-064-001-9999-00 
Date Received: 12-23-97 

GC/MS VOLATILE 

One (1) water sample was collected on 12-20-97. 

The sample and its associated QC samples were analyzed according to criteria set forth in SW 
846 Method 8260A for Client Specified Volatile target compounds on 01-02-98. 

The following is a summary of the QC results accompanying these sample results and a 
description of any problems encountered during their analyses: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

The cooler temperature upon receipt has been recorded on the chain-of-custody. 

The required holding time for analysis was met. 

Non-target compounds were not detected in this sample. 

All surrogate recoveries were within EPA QC limits. 

All matrix spike recoveries were within EPA QC limits. 

All blank spike recoveries were within EPA QC limits. 

The method blank contained the common contaminants Methylene Chloride and Acetone 
at levels less than 2x the CRQL. 

All internal standard area and retention time criteria were met. 

These water analyses were performed with the method enhancement of a 40°C heated 
purge to standardize the purge temperature and improve overall purging efficiency. 

I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

A-nJC!~J~~ 
{"- iMiChael Taylor~ _., 

2-6 ii' 
Date 

Vice President and Laboratory Manager 
Lionville Analytical Laboratory 

mmzJvoal12-920v.cn 

The results presented in this report relate only to the analytical testing and conditions of the samples at rece1pt and during storage. All pages of this report are 
mtegral parts of the analytical data. Therefore. this report should only be reproduced in its entirety of 129 pages. 

208 Welsh Pool Road • Lionville, PA 19341-1333 • (610)-280-3000 • Fax (610) 280-3041 
005 
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t:\ia RECRA llm LabNet 
a division of Recra Environmental. Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client: LANL-REQ#4016R 
RFW# : 9712L920 

W.O.# : 02744-064-001-9999-00 
Date Received : 12-23-97 

PESTICIDE/PCB 

1. The set of samples consisted of one (1) water sample collected on 12-20-97. 

2. The sample and its associated QC samples were extracted on 12-26-97 and analyzed based 
on SW846, 3rd Edition, procedures on 01-12,13-98. The extraction procedure used was 
based on Method 3520 and the extracts were analyzed based on Method 8081. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

The cooler temperature upon receipt has been recorded on the chain-of-custody. 

All required holding times for extraction and analysis were met. 

The method blank was below the reporting limits for all target compounds. 

All surrogate recoveries were within acceptance criteria. 

All blank spike recoveries were within acceptance criteria. 

All initial calibrations associated with this data set were within acceptance criteria. 

All continuing calibration standards analyzed prior to sample extracts were within 
acceptance- criteria. 

10. I certify that this data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, except as detailed in this QC Report. 

A.ua~ c ~ 4JIL .k-4 
("" J. Michael Taylor· 

2-/2-VY 
Date 

Vice President and Laboratory Manager 
Lionville Analytical Laboratory 
jeh\pcb\12·920.pp 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are 
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 299 pages. 
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208 Welsh Pool Road • Lionville, PA 19341-1333 • (61 0)-280-3000 • Fax (61 O) 280-3041 



CCSIVALIDATION COVER SHEET 

M Code. __ _ SDG/RN: 4016R LAB NAME: RBCRA LAB CODE __ __ 

NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA 

VALIDATION DATE: 9 March 98 EDS ENTRY DATE ___ __ 

ANALYTICAL SUITE: X VOLATILES 

1. 

2. 
3. 
4. 
5. 
6. 

o SEMIVOLATILES 
X PESTICIDES/AROCLORS 

GENERAL CHECKLIST 

Case Narrative 
Airbills (no. Of shipments __ ) 
Chain-of-custody records 
Sample tags 
Sample log-in sheets 
Internal lab sample transfer records 
and tracking sheets 

o HIGH EXPLOSIVES 
o INORGANICS 
o RADIOCHEMISTRY 

PRESENT? 
6 if "yes" 
0 if "no" 

7. Other? Identify ____________________________ _ 

Are all samples assigned to the SDG present? YES NO 
Identify any samples in the assigned SDG/RN that are missing 

Comments/problems noted, including information about requests to the 
laboratory and agreed upon data of resolution and lab contact: (attach 
additional comment sheets as necessary) 

Signature/1st validation: 

Signature/2nd validation: 

Qualifiers entered by: Date: 



8A 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Date Analyzed: 01/02/98 

Time Analyzed: 0858 

Heated Purge: (Y/N) Y 

Lab File ID (Standard) : X010203 

Instrument ID: 5970X 

GC Column: DB-624 ID: 0. 53 (mm) 

01 
02 
03 
04 
05 
06 

,#"""'') 7 
"'"'08 

09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

==================== --------------------
12 HOUR STD 512769 

==================== --------------------
UPPER LIMIT 1025538 

==================== ========== 
LOWER LIMIT 256384 

==================== --------------------
EPA SAMPLE 

NO. 
==================== ========== 
VBLKUE 578235 
VBLKUEBS 517686 
04LA-97-0627 01/02 555850 
04LA-97-0627 01/02M 541302 
04LA-97-0627 01/02M 550335 

IS1 = Fluorobenzene 

RT 
====== 
15.90 

====== 
16.40 

====== 
15.40 

====== 

====== 
15.89 
15.91 
15.90 
15.90 
15.91 

IS2 (CBZ) 
IS3. (DCB) 

= Chlorobenzene-d5 
1,4-Dichlorobenzene-d4 

IS2 (CBZ) IS3 (DCB) 
AREA # RT AREA # RT 

========== ------ ========== ====== ------
410823 20.19 273514 23.01 

========== ====== ========== ====== 
821646 20.69 547028 23.51 

========== ------ ========== ====== ------
205412 19.69 136757 22.51 

========== ------ ========== ====== ------

========== ------ ========== ------------ ------
480275 20.21 311408 23.01 
423372 20.21 271798 23.01 
469306 20.21 308485 23.01 
428932 20.21 296619 23.02 
458023 20.21 300369 23.02 

UPPER LIMIT = +100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 

I 

' 
l 
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2A 

WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R 

RFW Lot No.: 9712L920 

CLIENT 
SAMPLE NO. 

I S1 I S2 I S3 !OTHER !TOT! 
I (DCE)#j (TOLl#! (BFB)#j jOUTI 

!=======================================================! 
01j04LA-97-0627 01/02 91 
02j04LA-97-0627 01/02MS 94 
03j04LA-97-0627 01/02MSD 95 
04jVBLKUELVX002-MB1 91 
05jVBLKUELVX002-MB1 BS 91 

89 
101 

94 
93 
95 

90 
96 
92 
93 
96 

oj 
oj 
oj 
oj 

I o I 
I ------'-' 

page 1 of 1 

S1 (DCE) 
S2 (TOL) 
S3 (BFB) 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II VOA-1 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

01/89 Rev. 

015 



4A 
VOLATILE METHOD BLANK SUMMARY .. 

, Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Lab File ID: 

Date Analyzed: 

X010213 

01/02/98 

Matrix: (soil/water) WATER 

Instrument ID: 5970X 

Lab Sample ID: 98LVX002-MB1 

Time Analyzed: 1406 

Level : (low /med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

EPA 
SAMPLE NO. 

==================== 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

VBLKUEBS 
04LA-97-0627 
04LA-97-0627 
04LA-97-0627 

COMMENTS: 

page 1 of 1 

01/02 
01/02M 
01/02M 

LAB LAB TIME 
SAMPLE ID FILE ID ANALYZED 

============== ============== ========== 
98LVX002-MB1S X010214 1441 
9712L920-001 X010215 1517 
9712L920-001S X010216 1553 
9712L920-001T X010217 1628 

FORM IV VOA MAC-SW846HP-

018 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

·. 
VBLKUE 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 98LVX002-MB1 

Sample wtjvol: 5.00 (g/mL) ML Lab File ID: x010213 

Level: (lowjmed) LOW Date Received: 01/02/98 

t Moisture: not dec. Date Analyzed: 01/02/98 

Column: (pack/cap) CAP Dilution Factor: 1.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugjL or ugjKg) ~U~GL/~L __ __ 

75-71-8---------Dichlorodifluoromethane 10 u 
74-87-3---------Chloromethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
74-83-9---------Bromomethane 10 u 
75-00-3---------Chloroethane 10 u 
75-69-4---------Trichlorofluoromethane 5 u 
75-35-4---------1,1-Dichloroethene 5 u 
76-13-1---------Trichlorotrifluoroethane 5 u 
67-64-1---------Acetone 3 J 

74-88-4---------Iodomethane 5 u 
75-15-0---------carbon Disulfide 5 u 
75-09-2---------Methylene Chloride 9 
156-60-5--------Trans-1,2-dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 5 u 
78-93-3---------2-Butanone 20 u 
159-59-2--------Cis-1,2-dichloroethene 5 u 
590-20-7--------2,2-Dichloropropane 5 u 
74-97-5---------Bromochloromethane 5 u 
67-66-3---------Chloroform 5 u 
71-55-6---------1,1,1-Trichloroethane 5 u 
56-23-5---------Carbon Tetrachloride 5 u 
563-58-6--------1,1-dichloropropene 5 u 
71-43-2---------Benzene 5 u 
107-06-2--------1,2-Dichloroethane 5 u 
79-01-6---------Trichloroethene 5 u 
78-87-5---------1,2-Dichloropropane 5 u 
74-95-3---------Dibromomethane 5 u 
75-27-4---------Bromodichloromethane 5 u 
10061-01-5------cis-1,3-Dichloropropene 5 u 
108-10-1--------4-Methyl-2-pentanone 20 u 
108-88-3--------Toluene 5 u 
10061-02-6------Trans-1,3-Dichloropropene _____ 5 u 
79-00-5---------1,1,2-Trichloroethane 5 u 
127-18-4--------Tetrachloroethene 5 u 

--
FORM 1 V-1 1/87 Rev. 

088 



18 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

·. 
VBLKUE 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDGNo.: 

Matrix: (soil/water) WATER Lab Sample ID: 98LVX002-MB1 

Sample wtjvol: _2_:_QQ (g/mL) ML Lab File ID: x010213 

Level: (lowjmed) LOW Date Received: 01/02/98 

% Moisture: not dec. Date Analyzed: 01/02/98 

Column: (pack/cap) CAP Dilution Factor: ~1~-~0~0~---

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ~U~G~/~L __ __ 

142-28-9--------1,3-Dichloropropane 5 u 
591-78-6--------2-Hexanone 20 u 
124-48-1--------Dibromochloromethane 5 u 
106-93-4--------1,2-Dibromoethane 5 u 
108-90-7--------Chlorobenzene 5 u 
630-20-6--------1,1,1,2-Tetrachloroethane 5 u ----
100-41-4--------Ethylbenzene 5 u 
1330-20-7-------Xylenes (total) 5 u 
100-42-5--------Styrene 5 u 
75-25-2---------Bromoform 5 u 
98-82-8---------Isopropylbenzene 5 u 
108-86-1--------Bromobenzene 5 u 
96-18-4---------1,2,3-Trichloropropane 5 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5 u ----
103-65-1--------N-propylbenzene 5 u 
95-49-8---------2-Chlorotoluene 5 u 
106-43-4--------4-Chlorotoluene 5 u 
108-67-8--------1,3,5-Trimethylbenzene 5 u 
98-06-6---------Tert-butylbenzene 5 u 
95-63-6---------1,2,4-Trimethylbenzene 5 u 
135-98-8--------sec-butylbenzene 5 u 
541-73-1--------1,3-Dichlorobenzene 5 u 
106-46-7--------1,4-Dichlorobenzene 5 u 
99-87-6---------4-Isopropyltoluene 5 u 
95-50-1---------1,2-Dichlorobenzene 5 u 
104-51-8--------N-butylbenzene 5 u 
96-12-8---------1,2-Dibromo-3-chloropropane __ 10 u 

--
FORM 1 V-2 1/87 Rev. 

089 



lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ·. 
VBLKUE 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 98LVX002-MB1 

Sample wtjvol: ~ (g/mL) ML Lab File ID: x010213 

Level: (lowjmed) LOW Date Received: 01/02/98 

% Moisture: not dec. Date Analyzed: 01/02/98 

Column: (pack/cap) CAP Dilution Factor: ~1~-~o~o __ __ 

CONCENTRATION UNITS: 
Number TICs found: _Q (ug/L or ugjKg) ~U~G~/~L __ __ 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
=============== ============================ ======= ============= ===== 

1. 

090 
FORM 1 VOA-TIC 1/87 Rev. 



3A •. 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R RFW Lot No.: 9712L920-001 

MATRIX Spike- Sample No.: 04LA-97-0627 01/02 Level: (low/med) LOW 

I SPIKE I SAMPLE I MS I MS QC 
I I ADDED JCONCENTRATIONJCONCENTRATIONJ \ LIMITS I 
I COMPOUND I UG/L I UG/L I UG/L I REC #I REC I 
!======================================================================================! 
J1,1-Dichloroethene I 50.0 I 0 I 34.8 I 70 I 61 -145 I 
!Benzene I 5o.o I o I 43.6 I 87 I 76 -127 1 

JTrichloroethene J 50.0 J 0 I 43.8 I 88 J 71 -120 I 
!Toluene I 5o.o I o I 44.9 I 9o I 76 -125 I 
JChlorobenzene I 50.0 J 0 I 58.3 I 117 I 75-130 I 
I I I I I I I 

SPIKE I MSD I MSD I 
ADDED !CONCENTRATION! \ \ I QC LIMITS 

I COMPOUND I UG/L I UG/L I REC #I RPD #I RPD I REC I 
!======================================================================================! 
I 1,1-Dichloroethene I 5o.o I 34.o I 68 I 2 I 14 I 61 -145 I 
I Benzene I 50.0 I 43.1 I 86 I 1 I 11 I 76 -127 I 
J Trichloroethene J 50.0 J 42.6 J 85 I 3 I 14 I 71 -120 I 
J Toluene I 50.0 I 41.3 I 83 I 8 I 13 I 76 -125 I 
I Chlorobenzene I 50.0 J 54.6 J 109 I 7 I 13 J 75 -130 J 
I I I I I I I I 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _Q out of _2 outside limits 
Spike Recovery: _Q out of 10 outside limits 

COMMENTS: 

FORM III VOA-1 S/88 Rev. 
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3A 
WATER VOLATILE MATRIX SPIKE RECOVERY 

Lab Name: Recra.LabNet Contract:~ 2744-64-01 

Case No.: LANL-RE0#4016R RFW Lot No.: 9712L920 

MATRIX Spike - Sample No.: VBLKUELVX002-MB1 Level: (low/med) LOW 

I SPIKE 
I ADDED 
IUG/L 

I SAMPLE I MS I MS I QC 
ICONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND I UG/L I UG/L I REC #I REC 
1======================================================================================1 
11,1-Dichloroethene 50.0 0 I 32.2 I 64 I 61 -145 I 
!Benzene 50.0 0 I 41.4 I 83 I 76 -127 I 
ITrichloroethene 50.0 0 I 41.2 I 82 I 71 -120 I 
!Toluene 50.0 0 I 41.4 I 83 I 76 -125 I 
!Chlorobenzene 50.0 0 I 52.4 I 105 I 75 -130 I 
I I I I I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of ~ outside limits 

COMMENTS: 

FORM III VOA-1 5/88 Rev. 
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2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R 

RFW Lot No.: 9712L920 

page 1 of 1 

I CLIENT I S1 !OTHER I 
I SAMPLE NO. I (DCB) #I TCX I 
!=====================================! 

01I04LA-97-0627 03 I so I 45 I 
02IPBLKKPLE2382-MB1 I 83 I 52 I 
031 PBLKKPLE2382-MB1 BS I 88 I 70 I 

I I I I 

S1 (DCB) 
S2 (TCX) 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II PEST-1 

ADVISORY 
QC LIMITS 
( 22-126) 
( 27-129) 

01/89 Rev. 

012 



3E 
WATER PESTICIDE MATRIX SPIKE RECOVERY 

fl • Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#4016R RFW Lot No.: 9712L920 

MATRIX Spike - Sample No.: PBLKKPLE2382-MB1 Level: (low/med) LOW 

I SPIKE I SAMPLE I MS I MS QC 
I ADDED ICONCENTRATIONICONCENTRATIONI % LIMITS 

I COMPOUND IUG/L I UG/L I UG/L I REC #I REC I 
!======================================================================================! 
I gamma-BHC (Lindane) I 0. 200 I 0 I 0.180 I 90 I 56 -127 I 
!Heptachlor I 0.200 I 0 I 0.170 I 85 ISO -129 I 
!Aldrin I o.2oo I o I o.1so I 75 148 -133 1 
!Dieldrin I o.soo I o I o.480 I 96 ls7 -131 1 
IEndrin I 0.500 I 0 I 0.480 I 96 146 -150 I 
I 4 ' 4 ' -DDT I 0 . 50 0 I 0 I 0 . 4 9 0 I 9 8 I 3 8 -13 8 I 
I I I I I I I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of _£ outside limits 

COMMENTS: 

FORM III PEST-1 5/88 Rev. 
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4C 
PESTICIDE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#4016R 

Lab Sample ID: 97LE2382-MB1 Lab File ID : .;:0~1..::1~2...:::9;.:::8;.:::0:.::8:...._--.:·....:::0:..::5:...._ __ _ 

Matrix: (Soil/Water) WATER Level: (low/med) LOW 

Date Extracted: 12/26/97 Extraction: (SepF/Cont/Sonc) CONT 

Date Analyzed (1): 01/12/98 Date Analyzed (2) : 01/12/98 

Time Analyzed (1): 2317 Time Analyzed (2): 1645 

Instrument ID (1) : ~0~8 ___ __ Instrument ID (2): _,.0...::;9 ___ _ 

GC Column ID (1): HP1701 GC Column ID (2): DB608 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT LAB DATE I DATE 
I SAMPLE NO. I SAMPLE ID /ANALYZED 1/ANALYZED 2/ 
1=======================1=============1==========1==========1 

01I04LA-97-0627 03 J9712L920-002 I 01/13/98 I 01/12/98 I 
02IPBLKKPLE2382-MB1 BS J97LE2382-MB1SI 01/13/98 I 01/12/98 I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV PEST 5/88 Rev. 
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1D 
PESTICIDE ORGANICS ANALYSIS SHEET 

CLIENT SAMPLE NO. 

I 
IPBLKKP 

Lab Name: Recra.LabNet Work Order: 02744064001 I ____________________ __ 

Client: LANL-RE0#4016R 

Matrix: WATER Lab Sample ID: 97LE2382-MB1 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 01129808.05 

Level: (low/med) LOW Date Received: 12/26/97 

% Moisture: not dec. dec. Date Extracted: 12/26/97 

Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 01/12/98 

GPC Cleanup: (Y/N) N pH: _LQ Dilution Factor: ~1~.0~0~--

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) .::::.UG:::./~L::......._ 

319-84-6--------Alpha-BHC __________________ ___ 0.050 
319-85-7--------Beta-BHC ____________________ _ 0.050 
319-86-8--------Delta-BHC __________________ ___ 0.050 
58-89-9---------gamma-BHC (Lindane) ________ __ 0.050 
76-44-8---------Heptachlor __________________ _ 0.050 
309-00-2--------Aldrin 0. 050/ -----------------------1024-57-3-------Heptachlor epoxide __________ _ 0.050 
959-98-8--------Endosulfan I ________________ __ 0.050 
60-57-1---------Dieldrin 0.10 ---------------------72-55-9---------4,4'-DDE ____________________ _ 0.10 
72-20-8---------Endrin 0.10 -----------------------33213-65-9------Endosulfan II 0.10 ----------------72-54-8---------4,4'-DDD ____________________ _ 0.10 
1031-07-8-------Endosulfan sulfate 0.10 -----------50-29-3---------4,4'-DDT ____________________ _ 0.10 
72-43-5---~-----Methoxychlor ________________ __ 0.50 
53494-70-5------Endrin ketone 0.10 ----------------
7421934---------Endrin aldehyde ____________ __ 0.10 
5103-71-9-------alpha-Chlordane ____________ __ 0.050 
5103-74-2-------gamma-Chlordane ____________ __ 0.050 
8001-35-2-------Toxaphene -------------------- 5.0 
12674-11-2------Aroclor-1016 1.0 ------------------11104-28-2------Aroclor-1221 2.0 ------------------11141-16-5------Aroclor-1232 ________________ __ 1.0 
53469-21-9------Aroclor-1242 1.0 ------------------12672-29-6------Aroclor-1248 1.0 ------------------11097-69-1------Aroclor-1254 1.0 ------------------11096-82-5------Aroclor-1260 1.0 ------------------

I 
IU 
lu 
lu 
lu 
lu 
lu 
lu 
lu 
lu 
IU 
lu 
lu 
lu 
lu 
IU 
lu 
lu 
lu 
IU 
IU 
lu 
lu 
lu 
lu 
lu 
lu 
lu 
lu I 
l_l 

FORM 1 PEST 12/88 

~ ~-'\~ 
~I" 

Rev. 
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CCS AND VALIDATION 

Explanation of qualifiers {Q): 

U The analyte was analyzed for but not detected above the 
reported EQL 

J The analyte was positively identified, the associated 
numerical value is the approximate concentration of the 
analyte in the sample 
J+ Likely has a high bias 
J- Likely has a low bias 

UJ The analyte was analyzed for but not detected. The 
associated value is an estimate 

R The sample results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet quality 
control criteria. Presence or absence cannot be verified. 
Note: Any results qualified as nR" should be looked at for 
relevance for data use. Thus, "R" implies "PM" also, and 
must not be used alone 

p Use professional judgment based on data use • It usually has 
an "M "with it, indicating that a manual check should be 
made if the data that is qualified with the "P" is 
important to the data user. 

In addition, PM also means that a decision must be made by 
the project manager/delegee regarding the need for further 
review of the data. This review should include some 
consideration of potential impact that could result from 
using the P qualified data. {For example, in the case of 
holding time excedance, the project manager/delegee can 
decide to use the data with no qualification when analytes 
of interest are known to not be adversely affected by 
holding time exceedances. Another example is the case where 
soil sample duplicate analyses for metals exceed the 
precision criteria. Since this is likely because of sample 
non-homogeneity rather than lab error, the manager/delegee 
must decide how to use the data.) 

PM Manual review of raw data is recommended to determine if the 
defect impacts data use, as in "R" above. 



2 

REASON CODES FOR YALIPATION QUALIFIERS 

VOLATILES <v> 

c 

0 The internal standard retention time has shifted by more 
than ±30 seconds, which could affect compound identification 
and cause false positives or negatives. 

1 The internal standard area count for the quantitating 
internal standard is outside the - SO, + 100 % window in 
relation to the previous continuing calibration, which could 
affect the accuracy of the quantitation of the associated 
analytes and the correct quantitatiion of surrogate 
recoveries. 

1a Non-detected results, and the area count for the 
quantitating internal standard is < SO % of the area count 
for the previous continuing calibration, which greatly 
increases the potential for false negative results. 

2 Very low or abrupt drop-off of quantitating internal 
standard, which indicates an increased potential for false 
negative results and possibly other problems with sample 
quantitation. 

3 SMC (surrogate) % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a SMC % recovery < lower limit but > 10%, which indicates a 
potential low bias in the results. 

3b SMC recovery < 10%, which indicates an increased potential 
for a low bias in the results. 

3c Indicates that the quantitation limit is approximated for 
non-detects because of SMC recovery < lower limit but > 10%, 
which also indicates an increased potential for false 
negative results. 

3d SMC % recovery < 10% and result is a non-detect, which 
indicates a greatly increased potential for false negative 
results. 
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4 Sample result > EQL and < SX (lOX for acetone, methylene 
chloride, and 2-butanone) the concentration of the related 
analyte in the blank, which indicates the reported detection 
is considered to be indistinguishable from blank 
contamination. 

5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 Response factor for the analytes is <0.05, indicating a 
sensitivity problem that could prohibit detection if present 
at low concentrations. 

7 % RSD or % D exceeds the specification which may affect 
quantitation, which indicates potential quantitation 
problems in the analyses. 

8 Instrument Performance Check has ion ratios our of 
specification, which may affect compound identification. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. The result is higher than the high point of the calibration 
(or outside the linear range) . This usually results in a 
negative bias in the reported concentration. 



4 

ORGANOCHLORINE PESTICIDES/AEOCLORS (p) 

3 Surrogate % recovery > upper limit, which indicates a 
potential high bias in the results and a potential for false 
positive results. 

3a Surrogate % recovery is > 10% but < the lower limit, which 
indicates a potential low bias in the results. 

3b Surrogate % recovery < 10%, which indicates an increased 
potential low bias in the results .. 

3c Result is non-detect and the surrogate % recovery > 10 % but 
< lower limit, which indicates a potential for false 
negative results. 

3d Result is a non-detect and the surrogate recovery < 10%, 
which indicates a greatly increased potential for false 
negative results. 

4 Sample result > EQL and < SX the concentration of the 
related analyte in the blank, which indicates the reported 
detection is considered to be indistinguishable from blank 
contamination. 

5 Sample result < EQL and < SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the detected result was indistinguishable from blank 
contamination and the detected result was changed to non
detected at the EQL. 

Sa Sample result > EQL and > SX (lOX as above) the 
concentration of the analyte in the blank, which indicates 
the reported result is not likely to be related to the 
contamination in the associated blank. 

6 % RSD or % D exceeds the specification - apply to a positive 
result, which indicates potential quantitation problems in 
the analyses and the potential for false positive results. 

7 % RSD or %0 exceeds the specification - apply to a non
detect, which indicates potential quantitation problems in 
the analyses and the potential false negative results. 



8 . Analyte concentration exceeds 
diluted to within that range. 
negative bias in the reported 

linear range and sample not 
This usually results in a 

concentration. 

9. Holding time is exceeded. An evaluation of the data of 
interest with respect to holding time exceedance impact 
(technically) is recommended. Factors to consider include 
sample preservation, sample storage practices, use of the 
data, levels of contamination found in the sample, and the 
physical, chemical, and biological stability of the target 
analytes in the sample matrix. 

10. Breakdown criteria have been exceeded, indicating poor 
instrument performance which can result in a low bias in 
the reported results and potential false negatiye results 
for labile compounds and potential false positive results 
for breakdown products. 

5 

11. Surrogate retention time has shifted by> 0.05 minutes, 
possibly affecting analyte identification and causing false 
positives or negatives. 



1 
"'-:V-::0:-:L-::A-=T::-:IL-=E:=S------------------------=----
'~ 

Instrument Performance Check 
NA 

Present? X yes no Obtain from lab. Q=A 
Initial calibration: NA 

Present? X yes no Obtain from lab. Q=A 

Analytes not meeting RRF or % RSD 
criteria should be circled on Initial 
Calibration Form 

Continuing Calibration 

Present? X yes no Obtain from lab. Q=A 

Analytes not meeting RRF or % D 
criteria should be circled on Continuing 
Calibration Form 

Internal Standards OK Check manuallll during baseline 
See validation. 

l"~ comment ,_,, 
Present? X yes no Obtain from lab. Q=A 

Required IS: If RT varies by > 30 seconds, qualify with 
PM, in which case focused validation 

chlorobenzene-d5 checks the chromato-graphic profile for 
1 ,4-difluorobenzene false+ or-. 
1 ,4-dichlorbenzene -d4 

If an IS area count is outside the -50 V1 
RT must be< :t 30 sec. from + 1 00 % criterion, qualify positive results 
previous continuing calibration quantified by the IS with J.PM 

Response area must not vary by Non-detects quantified by the IS as UJ if V1a 
>factor of 2 (+100, -50) from area count < 50 % 
previous continuing calibration 

Very low or abrupt drop-off, R V2 
The internal standard 
1 ,4-difluorobenze was replaced by Enter % variation in FIMAD table 
fluorobenzene. No action taken. 



2 /"'""-------------"'T'"""::'---r---------------------,r------, 
"" System Monitoring Compounds !,~ment 

(SMC) or surrogates 

Present? X yes 

% recovery Water 

Toluene-dB BB-11 0% 
BFB B6-115% 
Dibromofluoromethane 

%recovery 

Toluene-dB 
BFB 

B6-11B% 

B1-117% 
74-121 

Dibromofluoromethane 
B0-120 

no 

1 ,2-Dichloroethane was analyzed 
in place of dibromofluoromethane. 

t' "'The QC limits for 

' ,.,, 1 ,2-dichloroethane are reported as 
broader than those for 
dibromofluoromethane. No action 
taken. 

Obtain from lab. Q=A 

If SMC % recovery > upper limit, V3 
detected target compounds are qualified 
with J+. 

For non-detects, not qualified 

If SMC has % recovery < lower limit but 3 V3a 
10%, qualify detected compounds with 
4-

For detected compounds, same J- V3b 
qualifier if recovery of SMC < 1 0% 

For non-detects, the quantitation limit is V3c 
qualified as approximated, UJ, when 
SMC is ~10% 

For non-detected analytes, if SMC V3d 
recovery <1 0%, reject R, PM 

Do not qualify results for diluted 
samples based on SMC/ Surrogate 
recoveries 

Enter % recovery in FIMAD table 



3 
~·""' 

.. . Method Blanks u 
See 

Present? X yes no 
comment 

Obtain from lab. Q=A 

Separate blank for each If target compound found in blank but 
method, matrix and/or 12 hour not in sample, no qualifier. 
batch 

Sample result > EQL and < 5 X ( < 1 Ox for V4 
Target compounds must be :::; noted exceptions) multiple of blank, 
EQL except acetone, methylene elevate EQL to sample result and qualify 
chloride, and 2-butanone which as U. 
can be present at :::; 5 X EQL. 

Sample result < EQL and < 5X ( < 1 Ox for V5 
Acetone and methylene chloride noted exceptions) multiple of blank, 
are detected in the blank at 3 ug/1 elevate sample results to EQL and 
and 9 ug/1 respectively. The qualify as U. 
methylene chloride result in the 
sample is qualified as U. Sample result > 5X multiple, OK 

... Holding time PM 
See 

lki."' comment 
Analysis within 14 days of Compare date of analysis with sampling 
sample collection for soil and 7 date on Analytical Request 
days for water. 

Q=PM if not met 
The holding time, as per the above 
criteria, was exceeded by 6 days. 
The sample results are qualified 
as PM. 
TICs (if requested) See 

comment 

Present yes X no 

TICs were requested but not 
found. 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

·. 
04LA-97-0627 01/02 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9712L920-001 

Sample wtjvol: 5.00 (g/mL) ML Lab File ID: x010215 

Level: (lowjmed) LOW Date Received: 12/23/97 

% Moisture: not dec. Date Analyzed: 01/02/98 

Column: (packjcap) CAP Dilution Factor: =1~-~o~o __ __ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ugjKg) =U~G~/~L~--

75-71-8---------Dichlorodifluoromethane 10 u 
74-87-3---------Chloromethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
74-83-9---------Bromomethane 10 u 
75-00-3---------Chloroethane 10 u 
75-69-4---------Trichlorof1uoromethane 5 u 
75-35-4---------l,l-Dich1oroethene 5 u 
76-13-l---------Trichlorotrif1uoroethane 5 u 
67-64-1---------Acetone 160 8 
74-88-4---------Iodomethane 5 u 
75-15-0---------carbon Disulfide 5 u 
75-09-2---------Methylene Chloride 9 8 
156-60-5--------Trans-1,2-dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 5 u 
78-93-3---------2-8utanone 10 J 

159-59-2--------Cis-1,2-dichloroethene 5 u 
590-20-7--------2,2-Dich1oropropane 5 u 
74-97-5---------8romochloromethane 5 u 
67-66-3---------Chloroform 5 u 
71-55-6---------1,1,1-Trichloroethane 5 u 
56-23-5---------Carbon Tetrachloride 5 u 
563-58-6--------1,1-dichloropropene 5 u 
71-43-2---------8enzene 5 u 
107-06-2--------1,2-Dichloroethane 5 u 
79-01-6---------Trichloroechene 5 u 
78-87-5---------1,2-Dich1oropropane 5 u 
74-95-3---------Dibromomethane 5 u 
75-27-4---------8romodichloromethane 5 u 
10061-01-5------cis-1,3-Dichloropropene 5 u 
108-10-1--------4-Methy1-2-pentanone 20 u 
108-88-3--------To1uene 5 u 
10061-02-6------Trans-1,3-Dich1oropropene _____ 5 u 
79-00-5---------l,l,2-Trich1oroethane 5 u 
127-18-4--------Tetrachloroechene 5 u 

----
FORM 1 V-1 

(0 Vl/) 

pJ}I 

'il7 



18 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

·. 
04LA-97-0627 01/02 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9712L920-001 

Sample wt/vol: __hQQ (g/mL) ML Lab File ID: x010215 

Level: (low/med) LOW Date Received: 12/23/97 

% Moisture: not dec. Date Analyzed: 01/02/98 

Column: (pack/cap) CAP Dilution Factor: ~1~-~0~0 ___ ___ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ~U~G~/~L ___ __ 

142-28-9--------1,3-Dichloropropane 5 u PM 
591-78-6--------2-Hexanone 20 u 
124-48-1--------Dibromochloromethane 5 u 
106-93-4--------1,2-Dibromoethane 5 u 
108-90-7--------Chlorobenzene 5 u 
630-20-6--------1,1,1,2-Tetrachloroethane 5 u ---
100-41-4--------Ethylbenzene 5 u 
1330-20-7-------Xylenes (total) 5 u 
100-42-5--------Styrene 5 u 
75-25-2---------Bromoform 5 u 
98-82-8---------Isopropylbenzene 5 u 
108-86-1--------Bromobenzene 5 u 
96-18-4---------1,2,3-Trichloropropane 5 u 
79-34-5---------1,1,2,2-Tetrachloroethane 5 u -----
103-65-1--------N-propylbenzene 5 u 
95-49-8---------2-Chlorotoluene 5 u 
106-43-4--------4-Chlorotoluene 5 u 
108-67-8--------1,3,5-Trimethylbenzene 5 u 
98-06-6---------Tert-butylbenzene 5 u 
95-63-6---------1,2,4-Trimethylbenzene 5 u 
135-98-8--------sec-butylbenzene 5 u 
541-73-1--------1,3-Dichlorobenzene 5 u 
106-46-7--------1,4-Dichlorobenzene 5 u 
99-87-6---------4-Isopropyltoluene 5 u 
95-50-1---------1,2-Dichlorobenzene 5 u 
104-51-8--------N-butylbenzene 5 u 
96-12-8---------1,2-Dibromo-3-chloropropane ___ 10 u 

----
FORM 1 V-2 1/87 Rev. 

D24 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS ·. 
04LA-97-0627 01/02 

Lab Name: Recra.LabNet Contract: 02744064001 

Lab Code: Recra Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9712L920-001 

Sample wtfvol: --2.:.QQ (g/mL) ML Lab File ID: x010215 

Level: (1ow/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAP 

Number TICs found: _Q 

Date Received: 12/23/97 

Date Analyzed: 01/02/98 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) =UG~/~L~---

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
=============== ============================ ======= ============= ===== 

1. 

FORM 1 VOA-TIC 



ORGANOCHLORINE 
PESTICIDES/AROCLORS 
Initial calibration: 

Present? X yes no 

Daily calibration verification 

Present? X yes no 
Surrogates: 

Present? X yes no 

% recove~ 

Tetrachloro-m-xylene 50-160 
Decachlorobipheny I 50-160 

The surrogate recovery for 
'"·~etrachloro-m-xylene is 45%. All 
"''results are qualified as UJ. 

Retention Time Windows 

Present? X yes no 

Surrogates' retention time 
should not shift by ± 0.05 
minutes. 

4 

NA Obtain from lab. Q:A 

NA Obtain from lab. Q=A 
UJ 
See 
comment 

Obtain from lab. Q:A 

If either surrogate's% recovery is more 
than upper limit, detected target P3 
compounds are qualified with J+. 

If either surrogate's% recovery is ~ 10% P3a 
but ~ lower limit, qualify detected 
compounds with J-

P3c 
and non-detected target analytes as UJ. 

If either surrogate's% recovery <10%, P3b 
qualify detected compounds as J-

and non-detects as fL PM. P3d 

Enter % recovery in FIMAD table 
OK 

Obtain from lab. Q=A 

If either of the surrogate's RT shifts >± 
0.05 minutes, qualify the results as PM. 
(An examination of chromatographic 
peaks will be required to determine if 
target analytes are present). 



5 
,,r·~ 

,,, ,.,Method blanks OK 

Present? X yes no Obtain from lab. Q=A 

Separate for each method, If target compound found in blank but 
matrix, and/or analytical batch not in sample, no qualifier. 

Target analytes < EQL Sample result > EQL and < 5 X multiple P4 
of blank, elevate EQL to sample result 
and qualify as U. 

Sample result < EQL and < SX multiple of PS 
blank, elevate sample results to EQL 
and qualify as U. 

Sample result > SX multiple, OK 
Breakdown criteria OK 

Present? X yes no Obtain from lab. Q=A 

~ 20% for either 4,4'-DDT or Q:P 

"'!ndrin or 30% for combined ,, 

breakdown. 
Holding time OK 

Extraction within 14 days of Compare date of extraction with 
sample collection for soil and 7 sampling date on Analytical Request and 
days for water date of analysis with date of extraction. 
Analyses within 40 days of Q:PM 
extraction 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS SHEET 

I 
I04LA-97-0627 03 

Lab Name: Recra.LabNet Work Order: 02744064001 I ____________________ __ 

Client: LANL-RE0#4016R 

Matrix: WATER 

Sample wt/vol: ~ (g/mL) 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

ML 

CONT 

~ 

Lab Sample ID: 9712L920-002 

Lab File ID: 01129808.07 

Date Received: 12/23/97 

Date Extracted: 12/26/97 

Date Analyzed: 01/13/98 

Dilution Factor: ~1~.~0~0 __ __ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) .:::.UG:::..IwL=---._ 

I 
I 319-84-6--------Alpha-BHC __________________ __ 

I I I 
I 0.051 lu (OJ) S P3c.) 

I 319-85-7--------Beta-BHC ____________________ _ I 0.051 IU If 

I 319-86-8--------Delta-BHC -------------------- I 0.051 IU 
1 58-89-9---------gamma-BHC (Lindane) ________ __ I 0.051 IU 
I 76-44-8---------Heptachlor __________________ __ I 0.051 lu 
I 309-00-2--------Aldrin ----------------------- I 0.051 lu 
1 1024-57-3-------Heptachlor epoxide ----------- I 0.051 IU 
1 959-98-8--------Endosulfan I ------------------ I 0.051 IU 
1 60-57-1---------Dieldrin --------------------- I 0.10 IU 
1 72-55-9---------4,4'-DDE ____________________ _ I 0.10 lu 
I 72-20-8---------Endrin ----------------------- I 0.10 IU 
1 33213-65-9------Endosulfan II ---------------- I 0.10 IU 
1 72-54-8---------4,4'-DDD ____________________ _ I 0.10 IU 
I 1031-07-8-------Endosulfan sulfate ----------- I 0.10 IU 
1 50-29-3---------4,4'-DDT ____________________ _ I 0.10 IU 
I 72-43-5---~-----Methoxychlor ------------------ I 0.51 IU 
1 53494-70-5------Endrin ketone ---------------- I 0.10 IU 
1 7421934---------Endrin aldehyde ____________ __ I 0.10 IU 
I 5103-71-9-------alpha-Chlordane ____________ __ 
I 5103-74-2-------gamma-Chlordane ____________ __ 
I 8001-35-2-------Toxaphene __________________ __ 
I 12674-11-2------Aroclor-1016 -----------------
1 11104-28-2------Aroclor-1221 -----------------
1 11141-16-5------Aroclor-1232 -----------------1 53469-21-9------Aroclor-1242 ------------------
1 12672-29-6------Aroclor-1248 ----------------
1 11097-69-1------Aroclor-1254 ------------------
1 11096-82-5------Aroclor-1260 I -------------

I 0.051 IU 
I 0.051 IU 
I 5.1 IU 
I 1.0 IU 
I 2.0 IU 
I 1.0 IU 
I 1.0 IU 
I 1.0 IU 
I 1.0 lu I 
I 1.0 lu I 
I l_l 

FORM 1 PEST 12/88 Rev. 

~ ~!I~ 
• <)\"'1 
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2E 
WATER ORGANICS SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#4016R RFW Lot No.: 9712L920 

GC Column(1): HYPERS ID: ~(mm) GC Column(2): ID: __ (mm) 

CLIENT 11 2 I 11 2 I 1 I 2 I TOT I 
!SAMPLE NO. j%REC #j%REC #j%REC #j%REC #j%REC #j%REC #IOUTj 
!=====================================================================! 

01j04LA-97-0627 04 I 62 *I I I I I I 11 
02IBLK I 80 I I I I I I Ol 
03IBLKBS I 91 I I I I I I Ol 
041 BLKBSD I 88 I I I I I I 0 I 

I I I I I I I l_l 

page 1 of 1 

= Triphenylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted out 

FORM II ORG-1 

ADVISORY 
QC LIMITS 
( 65-115) 

V4.1 

014 



3E 
WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-REQ#4016R RFW Lot No.: 98LE0044-MB1 

BLANK Spike- Sample No.: ~B~L~K~----------------

COMPOUND 

SPIKE 
ADDED 

ug/L 

SAMPLE BS 
CONCENTRATION CONCENTRATION 

ug/L ug/L 

BS QC 
% LIMITS 

REC # REC. 
============================================================================ 
Naphthalene 90.0 0 71 79 35-105 
Acenaphthylene 115 0 95 82 55-105 
Acenaphthene 90.0 0 76 84 55-105 
Fluorene 10.5 0 8.7 83 65-100 
Phenanthrene 32.0 0 26 82 70-100 
Anthracene 33.0 0 28 85 65-125 
Fluoranthene 10.5 0 9.0 86 70-105 
Pyrene 13.5 0 11 82 65-110 
Benzo(a)anthracene _____ 0.650 0 0.57 88 70-115 
Chrysene 7.50 0 6.3 85 70-110 
Benzo(b)fluoranthrene __ 0.900 0 0.78 87 70-120 
Benzo(k)fluoranthrene __ 0.850 0 0.75 88 70-120 
Benzo(a)pyrene 1.18 0 1.0 86 70-105 
Dibenzo(a,h)anthracene_ 1. 50 0 1.3 85 60-115 
Benzo(ghi)perylene _____ 3.80 0 3.2 83 55-115 
Indeno(1,2,3-cd)pyrene_ 2.15 0 1.9 87 65-115 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

PAGE 1 OF 2 FORM III ORG-1 V4.1 
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3E 
WATER ORGANICS BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Client : LANL-RE0#4016R RFW Lot No.: 98LE0044-MB1 

BLANK Spike- Sample No.: ~B~L~K~----------------

SPIKE BSD BSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND ug/L ug/L REC # RPD # RPD I REC 
============================================================================ 
Naphthalene 90.0 67 74 6 88 35-105 
Acenaphthylene 115 91 79 3 113 55-105 
Acenaphthene 90.0 72 80 4 18 55-105 
Fluorene 10.5 8.5 81 2 52 65-100 
Phenanthrene 32.0 26 82 0 27 70-100 
Anthracene 33.0 27 83 2 52 65-125 
Fluoranthene 10.5 9.0 86 0 22 70-105 
Pyrene 13.5 11 81 1 56 65-110 
Benzo(a)anthracene _____ 0.650 0.57 88 0 17 70-115 
Chrysene 7.50 6.5 87 2 29 70-110 
Benzo(b)fluoranthrene __ 0.900 0.79 88 1 53 70-120 
Benzo(k)fluoranthrene __ 0.850 0.75 88 0 17 70-120 
Benzo(a)pyrene 1.18 1.0 87 1 28 70-105 
Dibenzo(a,h)anthracene_ 1. 50 1.3 86 1 59 60-115 
Benzo(ghi)perylene _____ 3.80 3.2 84 1 23 55-115 
Indeno(1,2,3-cd)pyrene_ 2.15 1.9 88 1 21 65-115 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: _Q out-of 16 outside limits 
Spike Recovery: _Q out of 32 outside limits 

COMMENTS: 

PAGE 2 OF 2 FORM III ORG-1 V4.1 
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4C CLIENT SAMPLE NO. 
ORGANICS METHOD BLANK SUMMARY I 

IBLK 
Lab Name: Recra.LabNet Contract: 2744-64-01 j ________ _ 

Client: LANL-REQ#4016R 

Lab Sample ID: 98LE0044-MB1 Lab File ID: 01209823.62 

Matrix: (soil/water) WATER Extraction: (SepF/Cont/Sonc) CONT 

Sulfur Cleanup: (Y/N) Date Extracted: 01/08/98 

Date Analyzed (1): 01/22/98 Date Analyzed (2): 

Time Analyzed (1) : 0855 Time Analyzed (2): 

Instrument ID (1) : 23 Instrument ID (2) : 

GC Column (1): HYPERS ID: ~(mm) GC Column {2) : ID: __ (mm) 

COMMENTS: 

page 1 of 1 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB I DATE I DATE I 
I SAMPLE NO. I SAMPLE ID !ANALYZED 1jANALYZED 21 
1============1==============1==========1==========1 

011 04LA-97-0627j9712L920-003 I 01/22/98 I I 
02jBLKBS j98LE0044-MB1S I 01/22/98 I I 
03jBLKBSD j98LE0044-MB1T I 01/22/98 I I 

I I I I I 

FORM IV ORG 3/90 

017 



•. 
2A 

WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R 

RFW Lot No.: 9712L920 

CLIENT I S1 I S2 I S3 !OTHER !TOT! 
I SAMPLE NO. I (DCE) #I (TOL) #I (BFB) #I I OUT I 
!=======================================================! 

01I04LA-97-0627 01/02 I 91 I 89 I 90 I I o! 
02I04LA-97-0627 01/02MS I 94 I 101 I 96 I I O! 
03!04LA-97-0627 01/02MSD I 95 I 94 I 92 I I O! 
041 VBLKUELVX002 -MB1 I 91 I 93 I 93 I I 0 I 
OS! VBLKUELVX002 -MB1 BS I 91 I 95 I 96 I I 0 I 

page 1 of 1 

I I I I I l_l 

S1 (DCE) 
S2 (TOL) 
S3 (BFB) 

1,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II VOA -1 

QC LIMITS 
( 76-114) 
( 88-110) 
( 86-115) 

01/89 Rev. 

015 



3A •. 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R RFW Lot No.: 9712L920-001 

MATRIX Spike - Sample No.: 04LA-97-0627 01/02 Level: (low/med) LOW 

I I SPIKE I SAMPLE I MS I MS QC 
I I ADDED /CONCENTRATION/CONCENTRATION/ % LIMITS I 
I COMPOUND I UG/L I UG/L I UG/L I REC #I REC I 
!======================================================================================/ 
/1, 1-Dichloroethene I 50.0 / 0 / 34.8 / 70 / 61 -145 / 
/Benzene 1 5o.o I o I 43.6 I 87 I 76-127 I 
/ Trichloroethene I 50.0 / 0 I 43.8 I 88 I 71 -120 I 
/Toluene 1 5o.o I o I 44.9 I 9o I 76-125 I 
/Chlorobenzene / 50.0 / 0 / 58.3 / 117 / 75-130 / 
I I I I I I I 

I I SPIKE I MSD I MSD 
I I ADDED /CONCENTRATION/ % I % I QC LIMITS I 
I COMPOUND I UG/L I UG/L I REC #I RPD #I RPD I REC I 
!======================================================================================/ 
I 1,1-Dichloroethene 1 5o.o I 34.o I 68 I 2 I 14 I 61 -145 I 
/ Benzene / 50.0 / 43.1 I 86 / 1 / 11 / 76 -127 / 
/ Trichloroethene / 50.0 / 42.6 I 85 I 3 I 14 / 71 -120 / 
I Toluene / 50.0 / 41.3 I 83 I 8 I 13 I 76 -125 / 
I Chlorobenzene / 50.0 / 54.6 I 109 I 7 / 13 / 75 -130 / 
I I I I I I I I 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: _Q out of _2 outside limits 
Spike Recovery: _Q out of 10 outside limits 

COMMENTS: 

FORM III VOA-1 5/88 Rev. 

016 



3A 
WATER VOLATILE MATRIX SPIKE RECOVERY 

Lab Name: Recra.LabNet Contract: .. 2744-64-01 

Case No.: LANL-RE0#4016R RFW Lot No.: 9712L920 

MATRIX Spike - Sample No.: VBLKUELVX002-MB1 Level: (low/med) LOW 

I I SPIKE I SAMPLE I MS I MS QC 
I I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS I 
I COMPOUND IUG/L I UG/L I UG/L I REC #I REC I 
!======================================================================================! 
11, 1-Dichloroethene I 50. o I 0 I 32.2 I 64 I 61 -145 I 
!Benzene I 5o.o I o I 41.4 1 83 1 76-127 1 

I Trichloroethene I 50.0 I 0 I 41.2 I 82 I 71 -120 I 

!Toluene I 5o.o I o I 41.4 1 83 1 76-125 1 
lchlorobenzene I 50.0 I 0 I 52.4 I 105 I 75 -130 I 
I I I I I I I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of _a outside limits 

COMMENTS: 

FORM III VOA-1 5/88 Rev. 
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4A 
VOLATILE METHOD BLANK SUMMARY .. 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA 

Lab File ID: 

Case No.: SAS No.: SDG No. : 12L920 

Date Analyzed: 

X010213 

01/02/98 

Matrix: (soil/water) WATER 

Instrument ID: 5970X 

Lab Sample ID: 98LVX002-MB1 

Time Analyzed: 1406 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

EPA 
SAMPLE NO. 

==================== 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

VBLKUEBS 
04LA-97-0627 
04LA-97-0627 
04LA-97-0627 

COMMENTS: 

page 1 of 1 

01/02 
01/02M 
01/02M 

LAB 
SAMPLE ID 

============== 
98LVX002-MB1S 
9712L920-001 
9712L920-001S 
9712L920-001T 

FORM IV VOA 

LAB TIME 
FILE ID ANALYZED 

=============== ========== 
X010214 1441 
X010215 1517 
X010216 1553 
X010217 1628 

MAC-SW846HP-

018 



SA 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Lab File ID: X122408 BFB Injection Date: 12/24/97 

Instrument ID: 5970X BFB Injection Time: 1437 

GC Column: DB 624 ID: 0. 53 (mm) Heated Purge: (Y/N) y 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
50 15.0 - 40.0% of mass 95 18.7 
75 30.0 - 60.0% of mass 95 48.7 
95 Base Peak, 100% relative a5unoance 100.0 
96 5.0 - 9.0% of mass 95 7.6 

173 Less than 2.0% of mass 174 0.0 -( 0. 0) 1 
174 50.0 - 100.0% of mass 95 88.0 
175 5.0 - 9.0% of mass 174 6.5 ( 7.4)1 
176 95.0 - 100.9% of mass 174 83.7 ( 95.1)1 
177 5.0 - 9.0% of mass 176 6.3 ( 7. 6) 2 

0 1-Value 1s ~ of mass 174 ' 0 2-Value 1s ~ of mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 

==================== 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

VSTD200 
VSTD100 
VSTDSO 
VSTD20 
VSTD10 
VSTDOS 

page 1 of 1 

LAB 
SAMPLE ID 

============== 
VSTD200 
VSTD100 
VSTDSO 
VSTD20 
VSTD10 
VSTDOS 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

============== ========== ========== 
X122409 12/24/97 1502 
X122410 12/24/97 1535 
X122411 12/24/97 1608 
X122412 12/24/97 1642 
X122413 12/24/97 1716 
X122414 12/24/97 1751 

019 



SA 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Lab File ID: X010201 BFB Injection Date: 01/02/98 

Instrument ID: 5970X BFB Injection Time: 0757 

GC Column: DB 624 I D : 0 . 53 ( mm) Heated Purge: (Y/N) y 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
50 15.0 - 40.0% of mass 95 18.0 
75 30.0 - 60.0% of mass 95 48.9 
95 Base Peak, 100% relative a5unoance 100.0 
96 5.0 - 9.0% of mass 95 7.8 

173 Less than 2.0% of mass 174 0.0 ( 0.0)1 
174 50.0 - 100.0% of mass 95 88.8 
175 5.0 - 9.0% of mass 174 7.2 ( 8.1)1 
176 95.0 - 100.9% of mass 174 87.2 ( 98.2)1 
177 5.0 - 9.0% of mass 176 6.6 ( 7.6)2 

0 6 1-Value 1s ~ of mass 174 
I 6 2-Value 1s ~ of mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 

~ 04 
.'~OS 
-~ 06 J 07 
\"'J 08 
,, 09 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

==================== 
VSTDSO 
VSTD200 ~.-0~....-.( 
VSTD100 

J VSTDSO 
VSTD20 
VSTD10 
VBLKUE 
VBLKUEBS 
04LA-97-0627 01/02 
04LA-97-0627 01/02M 
04LA-97-0627 01/02M 

page 1 of 1 

LAB 
SAMPLE ID 

============== 
VSTDSO 
VSTD200 
VSTD100 
VSTDSO 
VSTD20 
VSTD10 
98LVX002-MB1 
98LVX002-MB1S 
9712L920-001 
9712L920-001S 
9712L920-001T 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

============== ========== ========== 
X010203 01/02/98 0858 
X010208 01/02/98 1104 
X010209 01/02/98 1142 
X010210 01/02/98 1218 
X010211 01/02/98 1255 
X010212 01/02/98 1330 
X010213 01/02/98 1406 
X010214 01/02/98 1441 
X010215 01/02/98 1517 
X010216 01/02/98 1553 
X010217 01/02/98 1628 

020 



SA 
VOLATILE INTERNAL STANDARD AREA S.UMMARY 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: 

Lab File ID (Standard) : X010203 

Instrument ID: 5970X 

GC Column: DB-624 I D : 0 . 53 ( mm) 

01 
02 
03 
04 
OS 
06 
')7 

08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 
AREA # 

==================== --------------------12 HOUR STD 512769 
==================== --------------------

UPPER LIMIT 1025538 
==================== --------------------

LOWER LIMIT 256384 
==================== ========== 

EPA SAMPLE 
NO. 

==================== ========== 
VBLKUE 578235 
VBLKUEBS 517686 
04LA-97-0627 01/02 555850 
04LA-97-0627 01/02M 541302 
04LA-97-0627 01/02M 550335 

IS1 = Fluorobenzene 
= Chlorobenzene-dS 

SAS No.: SDG No.: 12L920 

Date Analyzed: 01/02/98 

Time Analyzed: 0858 

Heated Purge: (Y/N) Y 

IS2 (CBZ1 IS3(DCB} 
RT AREA # RT AREA # 

------ ---------- ------ ========== ------ ---------- ------
15.90 410823 20.19 273514 

====== ========== ------ ========== ------
16.40 821646 20.69 547028 

====== ========== ------ ========== ------
15.40 205412 19.69 136757 

====== ========== ====== ========== 

====== ========== ====== ========== 
15.89 480275 20.21 311408 
15.91 423372 20.21 271798 
15.90 469306 20.21 308485 
15.90 428932 20.21 296619 
15.91 458023 20.21 300369 

UPPER LIMIT = +100% 

RT 
====== 

23.01 
====== 
23.51 

====== 
22.51 

====== 

====== 
23.01 
23.01 
23.01 
23.02 
23.02 

IS2 (CBZ) 
IS3 (DCB) = 1,4-Dichlorobenzene-d4 

of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk. 

page 1 of 1 



6A 
VOLATILE ORGANICS INITIAL CALIB~TION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X Calibration Date(s): 12/24/97 12/24/97 

Heated Purge: (Y/N) Y GC Column: DB-624 I D : 0 . 53 ( mm) 

# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0% 

RRF20 =x122412.d 
RRF200=x122409.d 

LAB FILE ID: 
RRF50 =x122411.d 

COMPOUND 

RRF10 =X122413.d 
RRF100=x122410.d 

RRF10 RRF20 RRF50 RRF100 RRF200 RSD 
=========================== ====== ====== ====== ====== ====== ====== ===== 
Dichlorodifluoromethane 0.527 
Chloromethane ----# 0.342 
Vinyl Chloride * 0.274 
Bromomethane 0.206 
Chloroethane 0.171 
Trichlorofluoromethane 0.814 
1,1-Dichloroethene * 0.253 
Methylene Chloride 0.716 
Acetone 0.195 
trans-1,2-Dichloroethene 0.450 
1,1-Dichloroethane ---# 0.666 
cis-1,2-Dichloroethene 0.493 
2,2-Dichloropropane 0.661 
2-Butanone 0.215 
Bromochloromethane 0.329 
Chloroform * 0.890 
1,1,1-Trichloroethane 0.783 
Carbon Tetrachloride 0.552 
1,1-Dichloropropene 0.189 
Benzene 0.948 
1,2-Dichloroethane 0.490 
Trichloroethene 0.578 
1,2-Dichloropropane * 0.408 
Dibromomethane 0.630 
Bromodichloromethane 0.894 
cis-1,3-Dichloropropene 0.739 
Toluene ----* 0.835 
4-Methyl-2-Pentanone 0.570 
trans-1,3-Dichloropropene 0.679 
1,1,2-Trichloroethane -- 0.592 
Tetrachloroethene 0.680 
1,3-Dichloropropane 0.804 
2-Hexanone 0.368 
Dibromochloromethane 1.057 
1,2-Dibromoethane 1.027 
Chlorobenzene # 0.956 
1,1,1,2-Tetrachloroethane I 0.705 
Ethylbenzene --* 0.498 

----~~-=-----------------'------page 1 of 2 

0.509 
0.318 
0.261 
0.218 
0.165 
0.728 
0.245 
0.525 
0.112 
0.427 
0.613 
0.455 
0.595 
0.174 
0.325 
0.833 
0.756 
0.581 
0.180 
0.858 
0.459 
0.536 
0.376 
0.569 
0.871 
0.716 
0.758 
0.496 
0.630 
0.531 
0.656 
0.749 
0.339 
1.006 
0.877 
0.872 
0.662 
0.460 

FORM VI VOA 

0.464 
0.301 
0.248 
0.157 
0.148 
0.665 
0.219 
0.403 
0.087 
0.386 
0.598 
0.379 
0.541 
0.164 
0.302 
0.799 
0.728 
0.550 
0.160 
0.767 
0.423 
0.494 
0.356 
0.516 
0.827 
0.664 
0.676 
0.494 
0.588 
0.472 
0.562 
0.637 
0.315 
0.905 
0.797 
0.770 
0.561 
0.388 

0.440 
0.271 
0.232 
0.152 
0.141 
0.624 
0.204 
0.358 
0.086 
0.364 
0.556 
0.379 
0.523 
0.166 
0.285 
0.751 
0.660 
0.568 
0.157 
0.752 
0.395 
0.461 
0.344 
0.500 
0.799 
0.661 
0.654 
0.504 
0.647 
0.484 
0.523 
0.623 
0.346 
0.910 
0.777 
0.737 
0.535 
0.370 

0.436 
0.212 
0.228 
0.204 
0.143 
0.605 
0.204 
0.325 
0.072 
0.348 
0.524 
0.357 
0.496 
0.146 
0.262 
0.688 
0.627 
0.496 
0.143 
0.687 
0.367 
0.416 
0.312 
0.447 
0.729 
0.650 
0.623 
0.451 
0.574 
0.434 
0.473 
0.562 
0.303 
0.811 
0.691 
0.702 
0.482 
0.326 

0.475 
0.289 
0.249 
0.187 
0.154 
0.687 
0.225 
0.465 
0.110 
0.395 
0.591 
0.413 
0.563 
0.173 
0.301 
0.792 
0.711 
0.549 
0.166 
0.802 
0.427 
0.497 
0.359 
0.532 
0.824 
0.686 
0.709 
0.503 
0.624 
0.503 
0.579 
0.675 
0.334 
0.938 
0.834 
0.807 
0.589 
0.408 

8.6 
17.3# 

7.7* 
16.3 
8.8 

12.4 
10.2* 
34.2 
44.4 
10.8 

9.2# 
14.1 
11.6 
14.8 

9.3 
9.7* 
9.2 
5.9 

11.2 
12.7 
11.5 
12.7 
10.0* 
13.1 

7.9 
5.7 

12.2* 
8.5 
6.9 

12.1 
15.2 
14.6 

7.7 
10.2 
15.2 
12.9# 
15.71 
17.0* __ , 

MAC-SW846HP 

034 



6A 
VOLATILE ORGANICS INITIAL CALIB~TION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X Calibration Date(s): 12/24/97 12/24/97 

Heated Purge: (Y/N) Y GC Column: DB-624 I D : 0 . 53 ( mm) 

# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0% 

RRF20 =x122412.d 
RRF200=x122409.d 

LAB FILE ID: 
RRF50 =x122411.d 

COMPOUND 

RRF10 =x122413.d 
RRF100=x122410.d 

RRF10 RRF20 RRF50 RRF100 RRF200 RRF RSD 
=========================== ------ ====== ====== ------ ------ ------------ ------ ------ ------ ===== 
Xylenes (Total) 0.550 
Styrene 1.034 
Bromoform # 0.906 
Isopropylbenzene 1.524 
Bromobenzene 2.289 
1,2,3-Trichloropropane 0.458 
1,1,2,2-Tetrachloroethane # 1.650 
N-Propylbenzene - 0.552 
2-Chlorotoluene 0.588 
4-Chlorotoluene 0.624 
1,3,5-Trimethylbenzene 2.359 
Tert-Butylbenzene 0.466 
1,2,4-Trimethylbenzene 2.111 
Sec-Butylbenzene 0.514 
1 3 D' hl b 1 561 I - lC oro enzene 
1,4-Dichlorobenzene 1.561 
4-Isopropyltoluene 2.541 
1,2-Dichlorobenzene 1.544 
N-Butylbenzene 0.570 
1,2-Dibromo-3-chloropropane 0.484 
Carbon Disulfide 0.553 
Freon-113 0.356 

0.502 0.429 0.402 
0.944 0.848 0.793 
0.879 0.793 0.798 
1.404 1.209 1.140 
2.059 1.793 1.738 
0.414 0.361 0.363 
1.350 1.260 1.226 
0.527 0.453 0.453 
0.551 0.482 0.468 
0.597 0.520 0.526 
2.071 1.786 1.716 
0.435 0.382 0.375 
1.933 1.723 1. 669 
0.493 0.428 0.402 
1.403 1.212 1.161 
1.403 1. 212 1.161 
2.285 1.973 1. 828 
1. 298 1.093 1.081 
0.580 0.530 0.524 
0.452 0.440 0.483 
0.600 0.556 0.502 
0.321 0.293 0.273 

0.360 
0.732 
0.704 
1.028 
1.660 
0.344 
1.286 
0.447 
0.464 
0.471 
1.680 
0.364 
1. 690 
0.401 
1.134 
1.134 
1.781 
0. 9.98 
0.491 
0.461 
0.529 
0.264 

0.449 
0.870 
0.816 
1.261 
1.908 
0.388 
1.354 
0.486 
0.511 
0.548 
1.922 
0.404 
1.825 
0.448 
1. 294 
1.294 
2.082 
1.203 
0.539 
0.464 
0.548 
0.301 

17.2 
13.8 

9.8# 
15.9 
13.7 
12.2 
12.7# 
10.2 
10.9 
11.3 
15.0 
10.9 
10.5 
11.7 
14.1 
14.1 
15.6 
18.3 

6.7 
4.2 
6.6 

12.5 
================================== ========================================= 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

page 2 of 2 

0.417 
1.110 
1.282 

0.433 
1.124 
1.367 

FORM VI VOA 

0.365 
0.948 
1.148 

0.346 0.321 0.376 12.6 
0.927 0.846 0.991 12.2 
1.106 1. 095 1.200 10.0 

MAC-SW846HP 

035 



7A 
VOLATILE CONTINUING CALIBRATION CH~CK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No. : 12L92 0 

Instrument ID: 5970X Calibration Date: 01/02/98 Time: 0858 

Lab File ID: X010203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 I D : 0 . 53 ( mm) 

# = Min RRF50 for SPCC Max %Drift for CCC(*) = 20.0% 

COMPOUND RRF50 
=========================== ====== 
Dichlorodifluoromethane 0.364 
Chloromethane --# 0.200 
Vinyl Chloride * 0.220 
Bromomethane 0.213 
Chloroethane 0.141 
Trichlorofluoromethane 0.577 
1,1-Dichloroethene * 0.202 
Methylene Chloride 0.441 
Acetone 0.078 
trans-1,2-Dichloroethene 0.367 
1,1-Dichloroethane -# 0.572 
cis-1,2-Dichloroethene 0.396 
2,2-Dichloropropane 0.533 
2-Butanone 0.147 
Bromochloromethane 0.300 
Chloroform * 0.760 
1,1,1-Trichloroethane 0.675 
Carbon Tetrachloride 0.597 
1,1-Dichloropropene 0.163 
Benzene 0.790 
1,2-Dichloroethane 0.416 
Trichloroethene 0.526 
1,2-Dichloropropane * 0.349 
Dibromomethane 0.520 
Bromodichloromethane 0.810 
cis-1,3-Dichloropropene 0.672 
Toluene ----* 0.694 
4-Methyl-2-Pentanone 0.433 
trans-1,3-Dichloropropene 0.602 
1,1,2-Trichloroethane -- 0.476 
Tetrachloroethene 0.577 
1,3-Dichloropropane 0.647 
2-Hexanone 0.280 
Dibromochloromethane 0.927 
1,2-Dibromoethane 0.774 
Chlorobenzene # 0.789 
1,1,1,2-Tetrachloroethane __ l 0.573 
Ethylbenzene * 0.406 

I 
page 1 of 2 

FORM VII VOA 

SPIKED 
AMOUNT 
====== 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

OBSRVD 
AMOUNT 
====== 
38.3 
34.5 
44.2 
56.9 
46.0 
42.0 
44.7 
47.4 
35.1 
46.5 
48.3 
48.0 
47.3 
42.6 
50.0 
48.0 
47.5 
54.3 
49.1 
49.2 
48.7 
52.9 
48.6 
48.8 
49.2 
48.9 
49.0 
43.1 
48.3 
47.4 
49.8 
48.0 
41.8 
49.4 
46.4 
48.8 
48.6 
49.7 

%Drift 
====== 

23.4 
31.0 
11.6 
13.8 

8.0 
16.0 
10.6 

5.2 
29.8 

7.0 
3.4 
4.0 
5.4 

14.8 
0.0 
4.0 
5.0 
8.6 
1.8 
1.6 
2.6 
5.8 
2.8 
2.4 
1.6 
2.2 
2.0 

13.8 
3.4 
5.2 
0.4 
4.0 

16.4 
1.2 
7.2 
2.4 
2.8 
0.6 

# 
* 

* 

# 

* 

* 

* 

# 
I 
* 
I 

MAC-SW846HP-7 

OGO 



7A 
VOLATILE CONTINUING CALIBRATION CHE.CK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X Calibration Date: 01/02/98 Time: 0858 

Lab File ID: X010203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 ID: 0. 53 (mm) 

# = Min RRFSO for SPCC Max %Drift for CCC(*) = 20.0% 

SPIKED OBSRVD 
COMPOUND RRFSO AMOUNT AMOUNT %Drift 

=========================== ====== ====== ====== ====== 
Xylenes (Total) 0.437 150 146 2.7 
Styrene 0.865 50.0 49.7 0.6 
Bromoform # 0.789 50.0 48.3 3.4 # 
Isopropylbenzene 1.203 50.0 47.7 4.6 
Bromobenzene 1.735 50.0 45.5 9.0 
1,2,3-Trichloropropane 0.350 50.0 45.1 9.8 
1,1,2,2-Tetrachloroethane # 1. 049 50.0 38.7 22.6 # 
N-Propylbenzene - 0.465 50.0 47.8 4.4 
2-Chlorotoluene 0.488 50.0 47.8 4.4 
4-Chlorotoluene 0.524 50.0 47.9 4.2 
1,3,5-Trimethylbenzene 1.776 50.0 46.2 7.6 
Tert-Butylbenzene 0.380 50.0 47.0 6.0 
1,2,4-Trimethylbenzene 1. 714 50.0 47.0 6.0 
Sec-Butylbenzene 0.410 50.0 45.8 8.4 
1,3-Dichlorobenzene 1.046 50.0 40.4 19.2 
1,4-Dichlorobenzene 1.198 50.0 46.3 7.4 
4-Isopropyltoluene 1. 964 50.0 47.2 5.6 
1,2-Dichlorobenzene 1. 099 50.0 45.7 8.6 
N-Butylbenzene 0.523 50.0 48.5 3.0 
1,2-Dibromo-3-chloropropane 0.414 50.0 44.6 10.8 
Carbon Disulfide 0.532 50.0 48.5 3.0 
Freon-113 0.268 50.0 44.4 11.2 
======================================================= 
1,2-Dichloroethane-d4 0.356 50.0 47.3 5.4 
Toluene-dB 0.941 50.0 47.5 5.0 
4-Bromofluorobenzene 1.103 50.0 46.0 8.0 

page 2 of 2 
FORM VII VOA MAC-SW846HP-7 
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7AD 
VOLATILE CONTINUING CALIBRATION CHE.CK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: 

Instrument ID: 5970X Calibration Date: 01/02/98 

SDG No. : 12L920 

Time: 0858 

Lab File ID: X010203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 ID: 0.53 (mm) 

# = Min RRF50 for SPCC Max %D for CCC(*) = 20.0% 

COMPOUND RRF 
=========================== ====== 
Dichlorodifluoromethane 0.475 
Chloromethane --# 0.289 
Vinyl Chloride * 0.249 
Bromomethane 0.187 
Chloroethane 0.154 
Trichlorofluoromethane 0.687 
1,1-Dichloroethene * 0.225 
Methylene Chloride 0.465 
Acetone 0.110 
trans-1,2-Dichloroethene 0.395 
1,1-Dichloroethane -# 0.591 
cis-1,2-Dichloroethene 0.413 
2,2-Dichloropropane 0.563 
2-Butanone 0.173 
Bromochloromethane 0.301 
Chloroform * 0.792 
1,1,1-Trichloroethane 0.711 
Carbon Tetrachloride 0.549 
1,1-Dichloropropene 0.166 
Benzene 0.802 
1,2-Dichloroethane 0.427 
Trichloroethene 0.497 
1,2-Dichloropropane * 0.359 
Dibromomethane 0.532 
Bromodichloromethane 0.824 
cis-1,3-Dichloropropene 0.686 
Toluene ----* 0.709 
4-Methyl-2-Pentanone 0.503 
trans-1,3-Dichloropropene 0.624 
1,1,2-Trichloroethane -- 0.503 
Tetrachloroethene 0.579 
1,3-Dichloropropane 0.675 
2-Hexanone 0.334 
Dibromochloromethane 0.938 
1,2-Dibromoethane 0.834 
Chlorobenzene # 0.807 
1,1,1,2-Tetrachloroethane I 0.589 
Ethylbenzene --* 0.408 

I 
page 1 of 2 

FORM VII VOA 

RRF50 
====== 

0.364 
0.200 
0.220 
0.213 
0.141 
0.577 
0.202 
0.441 
0.078 
0.367 
0.572 
0.396 
0.533 
0.147 
0.300 
0.760 
0.675 
0.597 
0.163 
0.790 
0.416 
0.526 
0.349 
0.520 
0.810 
0.672 
0.694 
0.433 
0.602 
0.476 
0.577 
0.647 
0.280 
0.927 
0.774 
0.789 
0.573 
0.406 

%D 
====== 

23.4 
30.8 
11.6 
13.9 

8.4 
16.0 
10.2 

5.2 
29.1 
7.1 
3.2 
4.1 
5.3 

15.0 
0.3 
4.0 
5.1 
8.7 
1.8 
1.5 
2.6 
5.8 
2.8 
2.2 
1.7 
2.0 
2.1 

13.9 
3.5 
5.4 
0.3 
4.1 

16.2 
1.2 
7.2 
2.2 
2.7 
0.5 

# 
* 

* 

# 

* 

* 

* 

# 
I 
* 

MAC-SW846HP-7 
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7AD 
VOLATILE CONTINUING CALIBRATION CH~CK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X Calibration Date: 01/02/98 Time: 0858 

Lab File ID: X010203 

Heated Purge: (Y/N) Y 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 I D : 0 . 53 ( mm) 

# = Min RRF50 for SPCC Max %D for CCC(*) = 20.0% 

COMPOUND RRF RRF50 %D 
=========================== ====== ====== ====== 
Xylenes (Total) 0.449 0.437 2.7 
Styrene 0.870 0.865 0.6 
Bromoform # 0.816 0.789 3.3 # 
Isopropylbenzene 1.261 1.203 4.6 
Bromobenzene 1. 908 1.735 9.1 
1,2,3-Trichloropropane 0.388 0.350 9.8 
1,1,2,2-Tetrachloroethane # 1. 354 1. 049 22.5 # 
N-Propylbenzene - 0.486 0.465 4.3 
2-Chlorotoluene 0.511 0.488 4.5 
4-Chlorotoluene 0.548 0.524 4.4 
1,3,5-Trimethylbenzene 1.922 1.776 7.6 
Tert-Butylbenzene 0.404 0.380 5.9 
1,2,4-Trimethylbenzene 1. 825 1.714 6.1 
Sec-Butylbenzene 0.448 0.410 8.5 
1,3-Dichlorobenzene 1. 294 1. 046 19.2 
1,4-Dichlorobenzene 1. 294 1.198 7.4 
4-Isopropyltoluene 2.082 1.964 5.7 
1,2-Dichlorobenzene 1. 203 1. 099 8.6 
N-Butylbenzene 0.539 0.523 3.0 
1,2-Dibromo-3-chloropropane 0.464 0.414 10.8 
Carbon Disulfide 0.548 0.532 2.9 
Freon-113 0.301 0.268 11.0 
========-=-=-=======-=========================== 
1,2-Dichloroethane-d4 0.376 0.356 5.3 
Toluene-de 0.991 0.941 5.0 
4-Bromofluorobenzene 1. 200 1.103 8.1 

page 2 of 2 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X Calibration Date(s): 12/24/97 01/02/98 

Heated Purge: (Y/N) Y GC Column: DB-624 

# = Min RRF for SPCC 

ID: 0. 53 (mm) 

Max %RSD for CCC(*) 30.0% 

LAB FILE ID: RRF10 =X010212.d RRF20 -x010211.d 
RRFSO =X010210.d RRF100=x010209.d RRF200=x010208.d 

COMPOUND RRF10 RRF20 RRFSO RRF100 RRF200 RRF RSD 
=========================== ====== ====== ====== ====== ====== ====== ===== 
Iodomethane 0.512 0.619 0.511 0.456 0.514 0.522 11.3 

"'· Jage 2 of 2 
FORM VI VOA MAC-SW846HI 
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7A 
VOLATILE CONTINUING CALIBRATION CH~CK 

7. Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No. : 12L920 

Instrument ID: 5970X 

Lab File ID: X010210 

Heated Purge: (Y/N) Y 

# = Min RRF50 for SPCC 

COMPOUND 

Calibration Date: 01/02/98 Time: 1218 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 ID: 0. 53 (mm) 

Max %Drift for CCC(*) = 20.0% 

SPIKED OBSRVD 
RRF50 AMOUNT AMOUNT %Drift 

=========================== ====== ====== ====== ====== 
Iodomethane 0.511 50.0 51.7 3.4 

_)age 2 of 2 
FORM VII VOA MAC-SW846HP-7 
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TAD 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00 

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920 

Instrument ID: 5970X 

Lab File ID: X010210 

Heated Purge: (Y/N) Y 

# = Min RRFSO for SPCC 

Calibration Date: 01/02/98 Time: 1218 

Init. Calib. Date(s): 12/24/97 01/02/98 

GC Column: DB-624 ID: 0. 53 (mm) 

Max %D for CCC(*) 20.0% 

COMPOUND RRF RRFSO %D 
=========================== ====== ====== ====== 
Iodomethane 0.522 0.511 2.1 

,?age 2 of 2 
FORM VII VOA MAC-SW846HP-7 
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2E 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-REQ#4016R 

RFW Lot No.: 9712L920 

page 1 of 1 

CLIENT I S1 !OTHER I 
I SAMPLE NO. I (DCB) #I TCX I 
!=====================================! 

01I04LA-97-0627 03 I 50 I 45 I 
02IPBLKKPLE2382-MB1 I 83 I 52 I 
031 PBLKKPLE2382-MB1 BS I 88 I 70 I 

I I I I 

S1 (DCB) 
S2 (TCX) 

Decachlorobiphenyl 
Tetrachloro-m-xylene 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II PEST-1 

ADVISORY 
QC LIMITS 
( 22-126) 
( 27-129) 

01/89 Rev. 

012 



3E 
WATER PESTICIDE MATRIX SPIKE RECOVERY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R RFW Lot No.: 9712L920 

MATRIX Spike - Sample No.: PBLKKPLE2382-MB1 Level: (low/med) LOW 

I SAMPLE I MS I MS I QC I SPIKE 
I ADDED 
IUG/L 

ICONCENTRATIONICONCENTRATIONI % I LIMITS 
COMPOUND I UG/L I UG/L I REC #I REC 

!======================================================================================/ 
lgamma-BHC (Lindane) 0.200 I 0 
!Heptachlor 0.200 I 0 
I Aldrin 0.200 I 0 
I Dieldrin 0.500 I . 0 
IEndrin 0.500 I 0 
14,4' -DDT 0.500 I 0 

I I 

# Column to be used to flag recovery value with an asterisk 
* Values outside of QC limits 

Spike Recovery: _Q out of _£ outside limits 

COMMENTS: 

FORM III PEST-1 

0.180 90 I 56 -127 
0.170 85 ISO -129 
0.150 75 148 -133 
0.480 96 I 57 -131 
0.480 96 146 -150 
0.490 98 138 -138 

I 

5/88 Rev. 

013 



4C 
PESTICIDE METHOD BLANK SUMMARY 

Lab Name: Recra.LabNet Contract: 2744-64-01 

Case No.: LANL-RE0#4016R 

Lab Sample ID: 97LE2382-MB1 Lab File ID: ~0~1~1~2~9~8~0~8~~-~0~5~-----

Matrix: (Soil/Water) WATER Level: (low/med) LOW 

Date Extracted: 12/26/97 Extraction: (SepF/Cont/Sonc) CONT 

Date Analyzed (1) : 01/12/98 Date Analyzed (2): 01/12/98 

Time Analyzed (1): 2317 Time Analyzed (2): 1645 

Instrument ID (1): ~0~8 ______ __ Instrument ID (2): ~0~9 ______ __ 

GC Column ID (1): HP1701 GC Column ID (2): DB608 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I CLIENT I LAB I DATE DATE I 
I SAMPLE NO. I SAMPLE ID !ANALYZED 1JANALYZED 21 
1=======================1=============1==========1==========1 

01J04LA-97-0627 03 j9712L920-002 I 01/13/98 I 01/12/98 I 
02jPBLKKPLE2382-MB1 BS J97LE2382-MB1SI 01/13/98 I 01/12/98 I 

I I I I I 

COMMENTS: 

page 1 of 1 FORM IV PEST 5/88 Rev. 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-REQ#4016R GC Sample ID: 01099807 

Instrument ID: ..:.0...:...7 ___ _ GC Column ID: DB608 

Dates of Analyses: 01/09/98 to 01/10/98 

I CLIENT I LAB SAMPLE I DATE TIME I 
I SAMPLE NO. I ID I ANALYZED ANALYZED! 
1===========================1==============1========= =========I 

01IZZZZZ JEVAL 2004 I 01/09/98 2242 I 
021zzzzz ITOXAPH 2102 I 01/09/98 2332 I 
o3Jzzzzz JAR1221 3001 1 01/10/98 0021 1 
04Jzzzzz JAR1232 2202 1 01/10/98 0110 1 
o5Jzzzzz JAR1242 3101 1 01/10/98 0159 1 
o6Jzzzzz JAR1248 2301 I 01/10/98 0248 I 
o7Jzzzzz JAR1254 1502 1 01/10/98 0337 1 
o8Jzzzzz JAR1660 1904 1 01/10/98 0426 1 
09Jzzzzz liNDA 6901 A 1 01/10/98 0515 1 
10 I zzzzz I INDA 6902 B I 01/10/981 0604 I 
111 zzzzz I INDA 6903 c I 01/10/981 0652 I 
121 zzzzz I INDA 6904 D I 01/10/981 0741 I 
131 zzzzz I INDA 6905 E I 01/10/981 0830 I 
14IZZZZZ IINDB 5501 A I 01/10/981 0919 I 
151 zzzzz I INDB 5502 B I 01/10/981 1008 I 
16lzzzzz IINDB 5503 c 1 01/10/98 1057 1 
17lzzzzz IINDB 5504 D 01/10/98 1146 1 
181zzzzz IINDB 5505 E 01/10/98 1235 1 
19IZZZZZ IAR1254 5401 A 01/10/98 1324 I 
20IZZZZZ IAR1254 5402 B 01/10/98 1413 I 
21IZZZZZ IAR1254 5403 c 01/10/98 1502 I 
221zzzzz IAR1254 5404 D 01/10/98 1551 1 
23Jzzzzz JAR1254 5405 E 01/10/98 1640 1 
24Jzzzzz IAR1660 6801 A 01/10/98 1728 1 
25JZZZZZ IAR1660 6802 B 01/10/98 1817 I 
26JZZZZZ IAR1660 6803 c 01/10/98 1906 I 
27lzzzzz IAR1660 6804 D 01/10/98 1955 1 
28JZZZZZ IAR1660 6805 E 01/10/98 2044 I 

I I I 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-REQ#4016R GC Sample ID: 01129807 

Instrument ID: .:::.0...:....7 ___ _ GC Column ID: DB608 

Dates of Analyses: 01/12/98 to 01/13/98 

CLIENT LAB SAMPLE DATE TIME / 
I SAMPLE NO. I ID I ANALYZED/ ANALYZED/ 
1===========================1==============1=========1=========1 

01IZZZZZ /INDA 6903 c I 01/12/98/ 1814 I 
02IZZZZZ /INDB 5503 c I 01/12/981 1903 I 
03IZZZZZ /AR1660 1904 I 01/12/98/ 1951 I 
04IZZZZZ IEVAL 2004 I 01/12/981 2223 I 
05IPBLKKPLE2382 J97LE2382-MB1 I 01/12/98/ 2317 I 
06/PBLKKPLE2382 MS J97LE2382-MB1S I 01/13/98/ 0006 I 
071 04LA-97-0627 03 /9712L920-002 I 01/13/98/ 0055 I 
081 zzzzz I INDA 6903 c I 01/13/98/ 1055 I 
09/ZZZZZ liNDE 5503 c I 01/13/981 1149 I 
10 I zzzzz I AR1660 1904 I 01/13/981 1243 I 

I I I I I 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-REQ#4016R GC Sample ID: 01099808 

Instrument ID: ~0~8 ______ _ GC Column ID: HP1701 

Dates of Analyses: 01/09/98 to 01/10/98 

I CLIENT LAB SAMPLE DATE TIME I 
I SAMPLE NO. I ID I ANALYZED/ ANALYZED/ 
1===========================1==============1=========1=========1 

01/ZZZZZ IEVAL 2004 I 01/09/981 2242 I 
021 zzzzz I TOXAPH 2102 I 01/09/981 2332 I 
031 zzzzz I AR1221 3001 I 01/10/981 0021 I 
04/ zzzzz I AR1232 2202 I 01/10/981 0110 I 
osj zzzzz IAR1242 3101 1 01/10/981 0159 I 
06/ zzzzz I AR1248 2301 I 01/10/981 0248 I 
07IZZZZZ IAR1254 1502 I 01/10/981 0337 I 
08l zzzzz IAR166o 1904 1 01/10/981 0426 1 
09/ZZZZZ liNDA 6901 A I 01/10/981 0515 I 
10IZZZZZ liNDA 6902 B I 01/10/981 0604 I 
11/ zzzzz I INDA 6903 c I 01/10/981 0652 I 
12/ZZZZZ liNDA 6904 D I 01/10/981 0741 I 
131 zzzzz I INDA 6905 E I 01/10/981 0830 I 
14/ZZZZZ IINDB 5501 A I 01/10/981 0919 I 
15IZZZZZ IINDB 5502 B I 01/10/981 1008 I 
16/ZZZZZ IINDB 5503 c I 01/10/981 1057 I 
17/ZZZZZ IINDB 5504 D I 01/10/981 1146 I 
18IZZZZZ IINDB 5505 E I 01/10/981 1235 I 
19IZZZZZ IAR1254 5401 A I 01/10/981 1324 I 
2o1zzzzz IAR1254 5402 B 1 01/10/981 1413 1 
21IZZZZZ IAR1254 5403 c I 01/10/981 1502 I 
22IZZZZZ IAR1254 5404 D I 01/10/981 1551 I 
23IZZZZZ IAR1254 5405 E I 01/10/981 1640 I 
24IZZZZZ IAR1660 6801 A I 01/10/981 1728 I 
25IZZZZZ IAR1660 6802 B I 01/10/981 1817 I 
26IZZZZZ jAR1660 6803 c I 01/10/981 1906 I 
27IZZZZZ IAR1660 6804 D I 01/10/981 1955 I 
28/ZZZZZ IAR1660 6805 E I 01/10/981 2044 I 

I I I I I 
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8H 
PESTICIDE ANALYSIS SEQUENCE 

Lab Name: Recra.LabNet Contract: 02744-064-001-9999-00 

Client: LANL-REQ#4016R GC Sample ID: 01129808 

Instrument ID: ~0=8 ______ _ GC Column ID: HP1701 

Dates of Analyses: 01/12/98 to 01/13/98 

CLIENT LAB SAMPLE DATE TIME I 
I SAMPLE NO. I ID I ANALYZED! ANALYZED! 
1===========================1==============1=========1=========1 

01IZZZZZ liNDA 6903 c I 01/12/981 1814 I 
02IZZZZZ IINDB 5503 c I 01/12/981 1903 I 
03IZZZZZ IAR1660 1904 I 01/12/981 1951 I 
04IZZZZZ IEVAL 2004 I 01/12/981 2223 I 
05IPBLKKPLE2382 I97LE2382-MB1 I 01/12/981 2317 I 
06IPBLKKPLE2382 MS I97LE2382-MB1S I 01/13/981 0006 I 
07I04LA-97-0627 03 I9712L920-002 I 01/13/981 0055 I 
08IZZZZZ liNDA 6903 c I 01/13/981 1055 I 
09IZZZZZ IINDB 5503 c I 01/13/981 1149 I 
10IZZZZZ IAR1660 1904 I 01/13/981 1243 I 

I I I I I 
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